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Electronic Publication (EPUB)

	Filename extension
	.epub



	Internet media type
	application/epub+zip



	Developed by
	International Digital Publishing Forum (IDPF)



	Initial release
	September, 2007



	Latest release
	2.0 / September 2007



	Type of format
	e-book file format



	Contained by
	OEBPS Container Format (OCF) (ZIP)



	Extended from
	Open eBook, XHTML, CSS, DTBook



	Website
	IDPF Home Page




EPUB (short for electronic publication; alternatively capitalized as ePub, EPub, or epub, with "EPUB" preferred by the vendor) is a free and open e-book standard by the International Digital Publishing Forum (IDPF). Files have the extension .epub. EPUB is designed for reflowable content, meaning that the text display can be optimized for the particular display device. The format is meant to function as a single format that publishers and conversion houses can use in-house, as well as for distribution and sale. It supersedes the Open eBook standard.



	

Contents



	1 History

	2 Features

	3 File format

	3.1 Open Publication Structure 2.0

	3.2 Open Packaging Format 2.0

	3.3 OEBPS Container Format 1.0

	3.4 Digital Rights Management

	3.5 Validation





	4 Criticism

	5 Software

	5.1 Reading systems

	5.2 Editing systems





	6 Hardware

	7 See also

	8 References

	9 External links









[edit] History

EPUB became an official standard of the International Digital Publishing Forum (IDPF) in September 2007, superseding the older Open eBook standard.

In August 2009, the IDPF announced that they will begin work on maintenance tasks of the EPUB standard. Two broad objectives are defined by this working group: "One set of activities governs maintenance of the current EPUB Standards (i.e. OCF, OPF, and OPS), while another set of activities addresses the need to keep the Standards current and up-to-date." The working group is expected to be active through 2010, publishing updated standards throughout its lifetime.

[edit] Features


	Free and open

	Re-flowable (word wrap) and re-sizable text

	Inline raster and vector images

	Embedded metadata

	DRM support

	CSS styling

	Providing alternative renditions in the same file

	Use of out-of-line and inline xml islands to extend the functionality of EPUB



[edit] File format

EPUB consists of three specifications:


	Open Publication Structure (OPS) 2.0, contains the formatting of its content.

	Open Packaging Format (OPF) 2.0, describes the structure of the .epub file in XML.

	OEBPS Container Format (OCF) 1.0, collects all files as a ZIP archive.



Basically, EPUB internally uses XHTML or DTBook (an XML standard provided by the DAISY Consortium) to represent the text and structure of the content document, and a subset of CSS to provide layout and formatting. XML is used to create the document manifest, table of contents, and EPUB metadata. Finally, the files are bundled in a zip file as a packaging format.

[edit] Open Publication Structure 2.0

An EPUB file uses XHTML 1.1 (or DTBook) to construct the content of a book as of version 2.0. This is different from previous versions (OEBPS 1.2 and earlier) which used a subset drawn from XHTML. There are, however, a few restrictions on certain elements. The mimetype for XHTML documents in EPUB is application/xhtml+xml. For a table of the required XHTML modules and a description of the restrictions, please see Section 2.2 of the specification.

Styling and layout is performed using a subset of CSS 2.0, referred to as OPS Style Sheets. This specialized syntax requires only a portion of CSS properties to be supported by reading systems and adds a few custom ones. Some custom ones are oeb-page-head, oeb-page-foot, and oeb-column-number. Font-embedding can be accomplished using the @font-face property, as well as including the font file in the OPF's manifest (see below). The mimetype for CSS documents in EPUB is text/css. For a table of supported properties and detailed information, please see Section 3.0 of the specification.

EPUB also requires that PNG, JPEG, GIF, and SVG are supported for image types. These use the mimetypes image/png, image/jpeg, image/gif, image/svg+xml respectively. Other media types are allowed, but creators must include alternative renditions in supported types. For a table of all required mimetypes, see Section 1.3.7 of the specification.

Unicode is required, and content producers must use either UTF-8 or UTF-16 encoding. This is to support international and multilingual books. However, reading systems are not required to provide the fonts necessary to display every unicode character, though they are required to display at least a placeholder for characters that cannot be displayed fully.

An example skeleton of an XHTML file for EPUB looks like this:




<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN" "http://www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en">
  <head>
    <meta http-equiv="Content-Type" content="application/xhtml+xml; charset=utf-8" />
    <title>Pride and Prejudice</title>
    <link rel="stylesheet" href="css/main.css" type="text/css" />
  </head>
  <body>
    ...
  </body>
</html>



[edit] Open Packaging Format 2.0

The OPF specification's purpose is to "[define] the mechanism by which the various components of an OPS publication are tied together and provides additional structure and semantics to the electronic publication." This is accomplished by two XML files with the extensions .opf and .ncx.

.opf file

The .opf file houses the EPUB book's metadata, file manifest, and linear reading order. This file has a root element package and four child elements metadata, manifest, spine, guide. All of these except guide are required. Furthermore, the package node must have the unique-identifier attribute. The .opf file's mimetype is application/oebps-package+xml.

The metadata element contains all the metadata information for a particular EPUB file. Three metadata tags are required, though there are many more available: title, language, identifier. title contains the title of the book. language contains the language of the book's contents in RFC 3066 format or its successors such as the newer RFC 4646. identifier contains a unique identifier for the book, such as its ISBN or a URL. The identifier's id attribute should equal the unique-identifier attribute from the package element. For a full listing of EPUB metadata, please see Section 2.2 of the specification.

The manifest element lists all the files contained in package. Each file is represented by an item element, and has the attributes id, href, media-type. All XHTML (content documents), stylesheets, images or other media, embedded fonts, and the .ncx file should be listed here. Only the .opf file, container.xml, and mimetype files should not be included. Note that in the example below, an arbitrary media-type is give to the included font file, even though no mimetype exists for fonts.

The spine element lists all the XHTML content documents in their linear reading order. Also, any content document that can be reached through linking or the table of contents must be listed as well. The toc attribute of spine must contain the id of the .ncx file listed in the manifest. Each itemref element's idref is set to the id of its respective content document.

The guide element is an optional element for the purpose of identifying fundamental structural components of the book. Each reference element has the attributes type, title, href. Files referenced in href must be listed in the manifest, and are allowed to have an element identifier (e.g. #figures in the example). A list of possible values for type can be found in Section 2.6 of the specification.

An example .opf file:




<?xml version="1.0"?>
<package version="2.0" xmlns="http://www.idpf.org/2007/opf" unique-identifier="BookId">
 
  <metadata xmlns:dc="http://purl.org/dc/elements/1.1/" xmlns:opf="http://www.idpf.org/2007/opf">
    <dc:title>Pride and Prejudice</dc:title>
    <dc:language>en</dc:language>
    <dc:identifier id="BookId" opf:scheme="ISBN">123456789X</dc:identifier>
    <dc:creator opf:file-as="Austen, Jane" opf:role="aut">Jane Austen</dc:creator>
  </metadata>
 
  <manifest>
    <item id="chapter1" href="chapter1.xhtml" media-type="application/xhtml+xml"/>
    <item id="stylesheet" href="style.css" media-type="text/css"/>
    <item id="ch1-pic" href="ch1-pic.png" media-type="image/png"/>
    <item id="myfont" href="css/myfont.otf" media-type="application/x-font-opentype"/>
    <item id="ncx" href="book.ncx" media-type="application/x-dtbncx+xml"/>
  </manifest>
 
  <spine toc="ncx">
    <itemref idref="chapter1" />
  </spine>
 
  <guide>
    <reference type="loi" title="List Of Illustrations" href="appendix.html#figures" />
  </guide>
 
</package>





.ncx file

The .ncx file (Navigation Control file for XML) contains the hierarchical table of contents for the EPUB file. The specification for .ncx was developed for Digital Talking Book (DTB), is maintained by the DAISY Consortium, and is not a part of the EPUB specification. The .ncx file has a mimetype of application/x-dtbncx+xml.

Of note here is that the values for the docTitle, docAuthor, meta name="dtb:uid" elements should match their analogs in the .opf file. Also, the meta name="dtb:depth" element is set equal to the depth of the navMap element. navPoint elements can be nested to create a hierarchical table of contents. navLabel's content is the text that will appear in the table of contents generated by reading systems that use the .ncx. navPoint's content element points to a content document listed in the manifest and can also include an element identifier (e.g. #section1).

A description of certain exceptions to the NCX specification as used in EPUB can be found in Section 2.4.1 of the specification. The complete specification for NCX can be found in Section 8 of the Specifications for the Digital Talking Book.

An example .ncx file:




<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ncx PUBLIC "-//NISO//DTD ncx 2005-1//EN"
"http://www.daisy.org/z3986/2005/ncx-2005-1.dtd">
 
<ncx version="2005-1" xml:lang="en" xmlns="http://www.daisy.org/z3986/2005/ncx/">
 
  <head>
<!-- The following four metadata items are required for all NCX documents,
including those conforming to the relaxed constraints of OPS 2.0 -->
 
    <meta name="dtb:uid" content="123456789X"/> <!-- same as in .opf -->
    <meta name="dtb:depth" content="1"/> <!-- 1 or higher -->
    <meta name="dtb:totalPageCount" content="0"/> <!-- must be 0 -->
    <meta name="dtb:maxPageNumber" content="0"/> <!-- must be 0 -->
  </head>
 
  <docTitle>
    <text>Pride and Prejudice</text>
  </docTitle>
 
  <docAuthor>
    <text>Austen, Jane</text>
  </docAuthor>
 
  <navMap>
    <navPoint class="chapter" id="chapter1" playOrder="1">
      <navLabel><text>Chapter 1</text></navLabel>
      <content src="chapterl.xhtml"/>
    </navPoint>
  </navMap>
 
</ncx>



[edit] OEBPS Container Format 1.0

An EPUB file is a group of files conforming to the OPS/OPF standards that is wrapped in a ZIP file. The OCF specifies how these files should be organized in the ZIP, and defines two additional files that must be included.

The mimetype file must be a text document in ASCII and must contain the string application/epub+zip. It must also be uncompressed, unencrypted, and the first file in the ZIP archive. The purpose of this file is to provide a more reliable way for applications to identify the mimetype of the file than just the .epub extension.

Also, there must be a folder named META-INF which contains the required file container.xml. This XML file points to the file defining the contents of the book. This will be the .opf file, though additional alternative rootfile elements are allowed.

An example file structure:


--ZIP Container--
mimetype
META-INF/
  container.xml
OPS/
  book.opf
  chapter1.xhtml
  ch1-pic.png
  css/
    style.css
    myfont.otf


An example container.xml, given the above file structure:




<?xml version="1.0" encoding="UTF-8" ?>
<container version="1.0" xmlns="urn:oasis:names:tc:opendocument:xmlns:container">
  <rootfiles>
    <rootfile full-path="OPS/book.opf" media-type="application/oebps-package+xml"/>
  </rootfiles>
</container>



[edit] Digital Rights Management

An EPUB file can optionally contain DRM as an additional layer, but it is not required by the specifications. In addition, the specification does not name any particular DRM system to use, so publishers can choose a DRM scheme to their liking. However, future versions of EPUB (specifically OCF) may specify a format for DRM.

When present, DRMed EPUB files must contain a file called rights.xml within the META-INF directory at the root level of the ZIP container.

[edit] Validation

An open source tool called epubcheck exists for validating and detecting errors in the structural markup (OPS, OPF, OCF) as well as the XHTML and image files. The tool can be run from the command line, or used in webapps and applications as a library. A large part of the original work on the tool was done at Adobe Systems.

[edit] Criticism

One criticism of EPUB is that, while good for text-centric books, it is unsuitable for publications which require precise layout or contain advanced formatting. Examples of such publications are comic books and technical books.

The EPUB specification does not enforce or suggest a particular DRM scheme. This could affect the level of support for various DRM systems on devices and the portability of purchased e-books. Consequently, such DRM incompatibility may prove to segment the EPUB format along the lines of DRM systems, negating the advantages of a single standard format and confusing the consumer.

Another criticism of EPUB revolves around the specification's lack of detail on linking into, between, or within an EPUB book, as well as its lack of a specification for annotation. Such linking is hindered by the use of a ZIP file as the container for EPUB. Furthermore, it is unclear if it would be better to link by using EPUB's internal structural markup (the OPF specification mentioned above) or directly to files through the ZIP's file structure. No standardized way to annotate EPUB books could lead to difficulty sharing and transferring annotations, and therefore limit the use scenarios of EPUB because it won't be able to compete with the interactivity of the web, particularly in educational settings.

EPUB, as standard and file format, also has no official logo representing it. A logo could be used to promote and emphasize to the consumer a device's compatibility with EPUB (or one of its DRMed variants, see above) similarly to other branding programs used by Microsoft, Apple, or Intel, for example. EPUB currently cannot reap such a benefit because it has no official logo from the IDPF.

[edit] Software

[edit] Reading systems

Software that reads, and presumably displays, EPUB files is called a reading system. An EPUB reading system is defined as:


A combination of hardware and/or software that accepts OPS Publications and makes them available to consumers of content. Great variety is possible in the architecture of Reading Systems. A Reading System may be implemented entirely on one device, or it may be split among several computers....




Reading Systems and Software

	Software
	Platform
	DRM formats supported
	Notes



	Adobe Digital Editions
	Windows, Mac OS X
	Adobe Content Server
	



	Aldiko
	Android
	
	



	FBReaderJ
	Android
	
	Open source



	BookGlutton
	Web
	
	Free, online ePub reader with a focus on the social aspects of reading.



	Bookworm
	Web
	
	Free, open source, online ePub reader.



	Calibre
	Windows, Mac OS X, Linux
	
	More often used for library management, conversion, and transferring to devices than reading.



	EPUBReader
	Firefox add-on Windows, Mac OS X, Linux
	
	Free Firefox addon, with which you can read ePub-files in Firefox.



	FBReader
	Windows, Linux, PDAs
	
	Incomplete ePub support.



	Freda
	Windows Mobile
	
	Only works with DRM-Free ePub files.



	iBooks
	Apple iPad
	Apple iBooks (speculative)
	



	i2Reader
	Apple iPhone
	
	



	Lexcycle Stanza
	Windows, Mac OS X, iPhone
	
	



	Lucidor (software)
	Windows, Linux, Mac OS X
	
	



	Mobipocket
	Windows, BlackBerry, Symbian, Windows Mobile
	
	



	Okular
	Linux, Windows, Maemo, Mac OS X
	
	



	Openberg Lector
	
	
	



	Talking Clipboard
	Windows
	
	Text-to-speech software, that can read ebooks.



	WordPlayer
	Android
	
	




[edit] Editing systems


Creation Software

	Software
	Platform
	Notes



	Adobe InDesign
	Windows, Mac OS X
	



	Atlantis Word Processor
	Windows
	Converts any document to EPUB; supports multilevel TOCs and font embedding



	BookGlutton Converter
	Web
	Conversion tool



	eBooksWriter
	Windows
	Also can produce MobiPocket files



	eCub
	Windows, Mac OS X, Linux
	No-encrypted only, also can produce mobi



	Feedbooks
	Web
	Free cloud service for downloading public domain works and for self-publishing



	iStudio Publisher
	Mac OS X
	Desktop publishing and page layout application



	Sigil
	Windows, Linux, Mac OS X
	Free, Open source under GPLv3




[edit] Hardware



	Barnes & Noble nook

	BeBook

	Bookeen Cybook Gen3, Cybook Opus

	COOL-ER

	eSlick

	Hanlin eReader

	Hanvon N516, N518, N520, N526

	Apple iPad; iPhone and iPod Touch (using Lexcycle Stanza, Glider)

	iRex Digital Reader 1000

	iRex Digital Reader 800

	iRiver Story

	Phones/devices using Android (using WordPlayer, FBReader, Aldiko)

	Plastic Logic

	PocketBook

	Sony Reader




[edit] See also


	Comparison of e-book formats: IDPF/EPUB

	Open eBook

	Open eBook Publication format

	Open Packaging Convention

	XML Paper Specification
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A filename extension is a suffix to the name of a computer file applied to indicate the encoding convention (file format) of its contents.

In some operating systems (for example Unix) it is optional, while in some others (such as DOS) it is a requirement. Some operating systems limit the length of the extension (such as DOS and OS/2, to three characters) while others (such as Unix) do not. Some operating systems (for example RISC OS) do not use filename extensions. Unix accepts the separator dot as a legal character but does not give it a special recognition on the OS level.
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[edit] Usage

Filename extensions can be considered a type of metadata. They are commonly used to infer information about the way data might be stored in the file. The exact definition, giving the criteria for deciding what part of the file name is its extension, belongs to the rules of the specific filesystem used; usually the extension is the substring which follows the last occurrence, if any, of the dot character (e.g. txt is the extension of the filename readme.txt, html the extension of mysite.index.html). On file systems of mainframe systems such as MVS, VMS, and PC systems such as CP/M and derivative systems such as MS-DOS, the extension is a separate namespace from the filename. Under Microsoft's DOS and Windows, some extensions, including EXE, COM, BAT, CMD, and VBS indicate that a file is an executable program. This is different from Unix-like operating systems, where a suffix is not a separate namespace, and where even having a suffix is voluntary, as file system permissions are used to decide whether a file is executable.

With the advent of graphical user interfaces, the issue of file management and interface behavior arose. Microsoft Windows allowed multiple applications to be associated with a given extension, and different actions were available for selecting the required application, such as a context menu offering a choice between viewing, editing or printing the file.

Pre-OS X versions of the Mac OS disposed of filename extensions entirely, instead using a file type code to identify the file format. Additionally, a creator code was specified to determine which application would be launched when the file's icon was double-clicked. Mac OS X, however, uses filename suffixes, as well as type and creator codes, as a consequence of being derived from the Unix-like NEXTSTEP operating system, which did not have type or creator code support in its file system.

[edit] Historical limitations

Filename extensions were used in Digital Equipment Corporation (DEC) operating systems (for example, TOPS-10, OS/8 and RT-11). CP/M adopted the convention and MS-DOS, as a re-implementation of CP/M, did so as well.

The DEC operating systems internally split the filename into a "base name" and a filename extension, with the "base name" limited to five to eight characters (initially six in TOPS-10 and RT-11, and nine in RSX and VMS) and the extension limited to two or three characters; when a filename/filename extension combination was typed in commands, a dot (.) was placed between the filename and filename extension. CP/M worked the same way; the filename was limited to eight characters and the filename extension was limited to three characters, with a dot between them. Early versions of the FAT filesystem used in MS-DOS and Microsoft Windows imposed the same limitations. This is sometimes referred to as the 8.3 filename convention, and since the word basename is eight letters long and ext is a reasonable abbreviation for extension, it can be generalized as:


	BASENAME.EXT



When doing a file listing, the base name and extension would be separated by spaces:


Volume in drive A: is LINUX BOOT 
 Volume Serial Number is 2410-07EF
 Directory for A:\

 LDLINUX  SYS      5480 1999-04-19  23:24 
 VMLINUZ         530921 1999-04-19  23:24 
 BOOT     MSG       559 1999-04-19  23:24 
 EXPERT   MSG       668 1999-04-19  23:24 
 GENERAL  MSG       986 1999-04-19  23:24 
 KICKIT   MSG       979 1999-04-19  23:24 
 PARAM    MSG       875 1999-04-19  23:24 
 RESCUE   MSG      1020 1999-04-19  23:24 
 SYSLINUX CFG       420 1999-04-19  23:24 
 INITRD   IMG    878502 1999-04-19  23:24 
        10 files           1,420,410 bytes
                              35,840 bytes free


[edit] Improvements

The filename extension was originally used to easily determine the file's generic type. The need to condense a file's type into three characters frequently led to inscrutable extensions. Examples include using .GFX for graphics files, .TXT for plain text, and .MUS for music. However, because many different software programs have been made that all handle these data types (and others) in a variety of ways, filename extensions started to become closely associated with certain productseven specific product versions. For example, early WordStar files used .WS or .WSn, where n was the program's version number. Also, filename extensions began to conflict between separate files. One example is .rpm, used for both RPM Package Manager packages and RealPlayer Media files; others being .qif, shared by DESQview fonts, Quicken financial ledgers, and QuickTime pictures,, and .gba, shared between GrabIt scripts and Game Boy Advance ROM images.

Some other operating systems such as Multics that used filename extensions generally had much more liberal sizes for filenames. Many allowed full filename lengths of 14 or more characters, and maximum name lengths up to 255 were not uncommon. The file systems in operating systems such as Unix stored the file name as a single string, not split into base name and extension components, with the '.' being just another character allowed in file names. Such systems generally allow for variable-length filenames, permitting more than one dot, and hence multiple suffixes. Some components of Multics and Unix, and applications running on them, used suffixes, in some cases, to indicate file types, but they did not use them as much  for example, executables and ordinary text files had no suffixes in their names.

The High Performance File System (HPFS), used in Microsoft and IBM's OS/2 also supported long file names, and didn't divide the file name into a name and an extension. However, the convention of using suffixes continued, even though HPFS supported extended attributes for files, allowing a file's type to be stored with the file as an extended attribute.

Microsoft's Windows NT's native file system, NTFS, supported long file names and didn't divide the file name into a name and an extension, but again, the convention of using suffixes to simulate extensions continued, for compatibility with existing versions of Windows.

When the Internet age first arrived, those using Windows systems that were still restricted to 8.3 filename formats had to create web pages with names ending in .HTM, while those using Macintosh or Unix computers could use the recommended .html filename extension. This also became a problem for programmers experimenting with the Java programming language, since it requires source code files to have the four-letter suffix .java and compiles object code output files with the five-letter .class suffix.

Eventually, Windows introduced support for long file names, and removed the 8.3 name/extension split in file names, in an extended version of the commonly used FAT file system called VFAT. VFAT first appeared in Windows NT 3.5 and Windows 95. The internal implementation of long file names in VFAT is largely considered to be a kludge, but it removed the important length restriction, and allowed files to have a mix of upper case and lower case letters, on machines that would not run Windows NT well. However, the use of three-character extensions under Microsoft Windows has continued, originally for backward compatibility with older versions of Windows and now by habit, along with the problems it creates.

[edit] Command name issues

The use of a filename extension in a command name appears occasionally, usually as a side effect of the command having been implemented as a script (in Bourne shell, Python, etc.) and the interpreter name being suffixed to the command name, a practice common on systems like Windows and MacOS, which rely on globally-set associations between filename extension and interpreter, but sharply deprecated in Unix-derived systems like Linux and Apple's OS X, where the interpreter is normally specified as a header in the script.

On association-based systems, the filename extension is generally mapped to a single, system-wide selection of interpreter for that extension (such as ".py" meaning to use Python), and the command itself is runnable from the command line even if the extension is omitted (assuming appropriate setup is done). If the implementation language is changed, the command name extension is changed as well, and the OS provides a consistent API by allowing the same extension-less version of the command to be used in both cases. This method suffers somewhat from the essentially global nature of the association mapping, as well as from developers' incomplete avoidance of extensions when calling programs, and that developers can't force that avoidance. Windows is the only remaining widespread employer of this mechanism.

On systems with interpreter directives, command name extensions have no special significance, and are by standard practice not used, since the primary method to set interpreters for scripts is to start them with an single line specifying the interpreter to use (which could be viewed as a degenerate resource fork).

Developers coming from association-based based culture to the interpreter directive culture often make the very distinctive error of including command name extensions. Embedding the implementation detail of the language used introduces a problem where the command's implementation language cannot be changed (for example, from shell to C++) without either breaking any tool that refers to the old script name, or retaining the now inaccurate old extension, both of which are generally considered harmful.

[edit] Security issues

The default behavior of Windows Explorer, the file browser provided with Microsoft Windows, is for filename extensions not to be shown. Malicious users have tried to spread computer viruses and computer worms by using file names formed like LOVE-LETTER-FOR-YOU.TXT.vbs. The hope is that this will appear as LOVE-LETTER-FOR-YOU.TXT, a harmless text file, without alerting the user to the fact that it is a harmful computer program, in this case written in VBScript.

Later Windows versions (starting with Windows XP Service Pack 2 and Windows Server 2003) included customizable lists of filename extensions that should be considered 'dangerous' in certain 'zones' of operation, such as when downloaded from the web or received as an e-mail attachment. Modern antivirus software systems also help to defend users against such attempted attacks where possible.

There have been instances of malware crafted to exploit vulnerabilities in some Windows applications which could cause a stack-based buffer overflow when opening a file with an overly long, unhandled filename extension.

See also: Criticism of Microsoft Windows hiding of filename extensions

[edit] Alternatives

In network contexts, files are regarded as streams of bits and do not have filenames or extensions.

On the internet, the type of a bitstream is stated as the internet media type of the stream (also called the MIME type or content type). This is given in a line of text preceding the stream, such as:


Content-type: text/plain


BeOS, whose BFS file system supports extended attributes, would tag a file with its internet media type as an extended attribute. The KDE and GNOME desktop environments associate an internet media type with a file by examining both the filename suffix and the contents of the file, in the fashion of the file command, as a heuristic. They choose the application to launch when a file is opened based on that internet media type, reducing the dependency on filename extensions. Mac OS X uses both filename extensions and media types, as well as file type codes, to select a Uniform Type Identifier by which to identify the file type internally.

[edit] See also


	List of file formats

	List of file formats (alphabetical)

	file (command)

	Windows file types

	Metadata

	.properties



[edit] References



	^ File Extension .RPM Details from filext.com

	^ File Extension .QIF Details from filext.com

	^ File Extension .GBA Details

	^ "javac - Java programming language compiler". Sun Microsystems, Inc.. 2004. http://java.sun.com/j2se/1.5.0/docs/tooldocs/windows/javac.html. Retrieved 2009-05-31. "Source code file names must have .java suffixes, class file names must have .class suffixes, and both source and class files must have root names that identify the class."




[edit] External links


	Data Formats/ Filename extension at the Open Directory Project

	File Extension Library
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	File Extension Information
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			An Internet media type, originally called a MIME type after MIME (Multipurpose Internet Mail Extensions) and sometimes a Content-type after the name of a header in several protocols whose value is such a type, is a two-part identifier for file formats on the Internet. The identifiers were originally defined in RFC 2046 for use in e-mail sent through SMTP, but their use has expanded to other protocols such as HTTP, RTP and SIP.

A media type is composed of at least two parts: a type, a subtype, and one or more optional parameters. For example, subtypes of text type have an optional charset parameter that can be included to indicate the character encoding, and subtypes of multipart type often define a boundary between parts.

Types or subtypes that begin with x- are nonstandard (they are not registered with IANA). Subtypes that begin with vnd. are vendor-specific; subtypes in the personal or vanity tree begin with prs..

MIME is short for Multipurpose Internet Mail Extensions, a specification for formatting non-ASCII messages so that they can be sent over the Internet. Many e-mail clients now support MIME, which enables them to send and receive graphics, audio, and video files via the Internet mail system. In addition, MIME supports messages in character sets other than ASCII.

There are many predefined MIME types, such as GIF graphics files and PostScript files. It is also possible to define your own MIME types.

In addition to e-mail applications, Web browsers also support various MIME types. This enables the browser to display or output files that are not in HTML format.

MIME was defined in 1992 by the Internet Engineering Task Force (IETF). A new version, called S/MIME, supports encrypted messages.
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[edit] List of common media types

IANA manages a registry of media types and character encodings. The organization makes a list available to the public through the Web. Some of the more notable media types used on the Web are listed below:


	Type application: Multipurpose files

	application/EDI-X12: EDI X12 data; Defined in RFC 1767

	application/EDIFACT: EDI EDIFACT data; Defined in RFC 1767

	application/javascript: JavaScript; Defined in RFC 4329 but not accepted in IE 8 or earlier

	application/octet-stream: Arbitrary binary data. Generally speaking this type identifies files that are not associated with a specific application. Contrary to past assumptions by software packages such as Apache this is not a type that should be applied to unknown files. In such a case, a server or application should not indicate a content type, as it may be incorrect, but rather, should omit the type in order to allow the recipient to guess the type.

	application/ogg: Ogg, a multimedia bitstream container format; Defined in RFC 5334

	application/pdf: Portable Document Format, PDF has been in use for document exchange on the Internet since 1993; Defined in RFC 3778

	application/xhtml+xml: XHTML; Defined by RFC 3236

	application/xml-dtd: DTD files; Defined by RFC 3023

	application/json: JavaScript Object Notation JSON; Defined in RFC 4627

	application/zip: ZIP archive files; Registered





	Type audio: Audio

	audio/basic: mulaw audio at 8KHz, 1 channel; Defined in RFC 2046

	audio/mp4: MP4 audio

	audio/mpeg: MP3 or other MPEG audio; Defined in RFC 3003

	audio/ogg: Ogg Vorbis, Speex, Flac and other audio; Defined in RFC 5334

	audio/vorbis: Vorbis encoded audio; Defined in RFC 5215

	audio/x-ms-wma: Windows Media Audio; Documented in Microsoft KB 288102

	audio/vnd.rn-realaudio: RealAudio; Documented in RealPlayer Customer Support Answer 2559

	audio/vnd.wave: WAV audio; Defined in RFC 2361





	Type image

	image/gif: GIF image; Defined in RFC 2045 and RFC 2046

	image/jpeg: JPEG JFIF image; Defined in RFC 2045 and RFC 2046

	image/png: Portable Network Graphics; Registered, Defined in RFC 2083

	image/svg+xml: SVG vector image; Defined in SVG Tiny 1.2 Specification Appendix M

	image/tiff: Tag Image File Format; Defined in RFC 3302

	image/vnd.microsoft.icon: ICO image; Registered





	Type message

	message/http





	Type model: 3D models

	Type multipart: Archives and other objects made of more than one part

	multipart/mixed: MIME E-mail; Defined in RFC 2045 and RFC 2046

	multipart/alternative: MIME E-mail; Defined in RFC 2045 and RFC 2046

	multipart/related: MIME E-mail; Defined in RFC 2387 and used by MHTML (HTML mail)

	multipart/form-data: MIME Webform; Defined in RFC 2388

	multipart/signed: Defined in RFC 1847

	multipart/encrypted: Defined in RFC 1847





	Type text: Human-readable text and source code

	text/css: Cascading Style Sheets; Defined in RFC 2318

	text/csv: Comma-separated values; Defined in RFC 4180

	text/html: HTML; Defined in RFC 2854

	text/javascript (Obsolete): JavaScript; Defined in and obsoleted by RFC 4329 in order to discourage its usage in favor of application/javascript. However, text/javascript is allowed in HTML 4 and 5 and, unlike application/javascript, has cross-browser support

	text/plain: Textual data; Defined in RFC 2046 and RFC 3676

	text/xml: Extensible Markup Language; Defined in RFC 3023





	Type video: Video

	video/mpeg: MPEG-1 video with multiplexed audio; Defined in RFC 2045 and RFC 2046

	video/mp4: MP4 video; Defined in RFC 4337

	video/ogg: Ogg Theora or other video (with audio); Defined in RFC 5334

	video/quicktime: QuickTime video; Registered

	video/x-ms-wmv: Windows Media Video; Documented in Microsoft KB 288102








	Type vnd: Vendor Specific Files

	application/vnd.oasis.opendocument.text: OpenDocument Text; Registered 

	application/vnd.oasis.opendocument.spreadsheet: OpenDocument Spreadsheet; Registered 

	application/vnd.oasis.opendocument.presentation: OpenDocument Presentation; Registered 

	application/vnd.oasis.opendocument.graphics: OpenDocument Graphics; Registered 

	application/vnd.ms-excel: Microsoft Excel files

	application/vnd.ms-powerpoint: Microsoft Powerpoint files

	application/msword: Microsoft Word files

	application/vnd.mozilla.xul+xml: Mozilla XUL files








	Type x: Non-standard files

	application/x-www-form-urlencoded Form Encoded Data; Documented in HTML 4.01 Specification, Section 17.13.4.1

	application/x-dvi: Digital Video files in DVI format

	application/x-latex: LaTeX files

	application/x-shockwave-flash: Adobe Flash files; Documented in Adobe TechNote tn_4151 and Adobe TechNote tn_16509

	application/x-stuffit: StuffIt archive files

	application/x-rar-compressed: RAR archive files

	application/x-tar: Tarball files








	Type x-pkcs: PKCS standard files

	application/x-pkcs12: p12 files

	application/x-pkcs12: pfx files

	application/x-pkcs7-certificates: p7b files

	application/x-pkcs7-certificates: spc files

	application/x-pkcs7-certreqresp: p7r files

	application/x-pkcs7-mime: p7c files

	application/x-pkcs7-mime: p7m files

	application/x-pkcs7-signature: p7s files







[edit] References


	^ "Internet Media Type registration, consistency of use". W3C. 2002-06-03. http://www.w3.org/2001/tag/2002/0129-mime. Retrieved 2006-11-29.

	^ Freed, N. (November 1996). "RFC 2045 - Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies". IETF. http://tools.ietf.org/html/rfc2045#section-6.3. Retrieved 2006-11-29.

	^ Freed, N.; Klensin, J. (December 2005). "RFC 4288 - Media Type Specifications and Registration Procedures". IETF. http://tools.ietf.org/html/rfc4288#section-3.2. Retrieved 2008-06-14.
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	^ http://www.w3.org/Protocols/rfc2616/rfc2616-sec7.html#sec7.2.1
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	^ http://www.iana.org/assignments/media-types/image/png
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	^ http://www.iana.org/assignments/media-types/application/vnd.oasis.opendocument.presentation

	^ http://www.iana.org/assignments/media-types/application/vnd.oasis.opendocument.graphics



[edit] See also


	XML and MIME

	RTP audio video profile



[edit] External links


	IANA MIME media types list

	RFC 2045, RFC 2046 - Multipurpose Internet Mail Extensions (MIME), parts 1 and 2
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	Software Development and Release Stages



	




A software release is the distribution (whether public or private) of an initial or upgraded version of a computer software product. The software engineers and company doing the work decide on how to distribute the program or system, or changes to that pre downloads and compact discs. A release in general contains code, documentation, and certification.

The software release life cycle is composed of different stages that describe the stability of a piece of software and the amount as the development process proceeds.
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[edit] Software development stages

[edit] Pre-Alpha

In contrast to alpha and beta versions, the pre-alpha is not feature complete. When it is used, it refers to all activities performed during the software project prior to software testing. These activities can include requirements analysis, software design, software development and unit testing.

In typical open source development, there are several types of pre-alpha versions. Milestone versions include specific sets of functions and are released as soon as the functionality is complete. Nightly builds are versions that are usually automatically checked out from the revision control system and built, typically overnight; these versions allow the testers to test the recently implemented functionality immediately, and find the new bugs.

[edit] Alpha

The alpha build of the software is the build to the internal software testers, that is, people different from the software engineers, sometimes to the public, but usually internal to the organization or community that develops the software. In a rush to market, more and more companies are engaging external customers or value-chain partners in their alpha testing phase. This allows more extensive usability testing during the alpha phase.

In the first phase of testing, developers generally test the software using white box techniques. Additional validation is then performed using black box or gray box techniques, by another dedicated testing team, sometimes concurrently. Moving to black box testing inside the organization is known as alpha release.

In software testing terminology alpha testing is done by the client in the presence of the tester or developers and the test environment is not open for the end user.

[edit] Beta

"Beta" is a nickname for software which has passed the alpha testing stage of development and has been released to users for software testing before its official release. It is the prototype of the software that is released to the public. Beta testing allows the software to undergo usability testing with users who provide feedback, so that any malfunctions these users find in the software can be reported to the developers and fixed. Beta software can be unstable and could cause crashes or data loss.

A "beta version" is the first version released outside the organization or community that develops the software, for the purpose of evaluation or real-world black/grey-box testing. The process of delivering a beta version to the users is called beta release. Beta level software generally includes all features, but may also include known issues and bugs of a less serious variety.

The users of a beta version are called beta testers. They are usually customers or prospective customers of the organization that develops the software. They receive the software for free or for a reduced price, but act as free testers.

Beta versions test the supportability of the product, the go-to-market messaging (while recruiting Beta customers), the manufacturability of the product, and the overall channel flow or channel reach.

Beta version software is likely to be useful for internal demonstrations and previews to select customers, but unstable and not yet ready for release. Some developers refer to this stage as a preview, a prototype, a technical preview (TP) or as an early access. As the second major stage in the release life cycle, following the alpha stage, it is named after the Greek letter beta, the second letter in the Greek alphabet.

Often this stage begins when the developers announce a feature freeze on the product, indicating that no more feature requirements will be accepted for this version of the product. Only software issues, or bugs and unimplemented features will be addressed.

Developers release either a closed beta or an open beta; closed beta versions are released to a select group of individuals for a user test, while open betas are to a larger community group, usually the general public. The testers report any bugs that they found and sometimes minor features they would like to see in the final version.

An example of a major public beta test was when Microsoft started releasing regular Windows Vista community technology previews (CTPs) to beta testers in January 2005. The first of these was build 5219. Subsequent CTPs introduced most of the planned features, as well as a number of changes to the user interface, based in large part on feedback from beta testers. Windows Vista was deemed feature complete with the release of build 5308 CTP, released on February 22, 2006, and much of the remainder of work between that build and the final release of the product focused on stability, performance, application and driver compatibility, and documentation.

When a beta becomes available to the general public it is often widely used by the technologically savvy and those familiar with previous versions as though it were the finished product. Usually developers of freeware or open-source betas release them to the general public while proprietary betas go to a relatively small group of testers. Recipients of highly proprietary betas may have to sign a non-disclosure agreement. A release is called feature complete when the product team agrees that functional requirements of the system are met and no new features will be put into the release, but significant software bugs may still exist. Companies with a formal software process will tend to enter the beta period with a list of known bugs that must be fixed to exit the beta period, and some companies make this list available to customers and testers.

As the Internet has allowed for rapid and inexpensive distribution of software, companies have begun to take a more loose approach to use of the word "beta".  Netscape Communications was infamous for releasing alpha level versions of its Netscape web browser to the public and calling them "beta" releases. In February 2005, ZDNet published an article about the recent phenomenon of a beta version often staying for years and being used as if it were in production-level . It noted that Gmail and Google News, for example, had been in beta for a long period of time and were not expected to drop the beta status despite the fact that they were widely used; however, Google News did leave beta in January 2006, followed by Google Apps, including Gmail, in July 2009.. This technique may also allow a developer to delay offering full support and/or responsibility for remaining issues. In the context of Web 2.0, people even talk of perpetual betas to signify that some software is meant to stay in beta state. Also, "beta" is sometimes used to indicate something more like a release candidate such as the LittleBigPlanet public beta.

[edit] Origin of "alpha" and "beta"
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The term beta test comes from an IBM hardware product test convention, dating back to punched card tabulating and sorting machines. Hardware first went through an alpha test for preliminary functionality and small scale manufacturing feasibility. Then came a beta test, by people or groups other than the developers, to verify that the hardware correctly performed the functions it was supposed to, and could be manufactured at scales necessary for the market. And finally, a gamma test to verify safety. With the advent of programmable computers and the first shareable software programs, IBM used the same terminology for testing software. As other companies began developing software for their own use, and for distribution to others, the terminology stuckand now is part of the common vocabulary.

[edit] Release candidate

The term release candidate (RC) refers to a version with potential to be a final product, ready to release unless fatal bugs emerge. In this stage of product stabilization (read QA cycle), all product features have been designed, coded and tested through one or more Beta cycles with no known showstopper-class bug. When a version gets to the Release Candidate cycle, only one iteration should be necessary.

During the 1990s, Apple Inc. used the term "golden master" for its release candidates, and the final golden master was the general availability release. Other terms include gamma (and occasionally also delta, and perhaps other Greek letters) for versions that are substantially complete, but still under test, and omega or zenith for final testing of versions that are believed to be bug-free, and may go into production at any time. (gamma, delta, and omega are, respectively, the third, fourth, and last letters of the Greek alphabet.) Some users disparagingly refer to release candidates and even final "point oh" releases as "gamma test" software, suggesting that the developer has chosen to use its customers to test software that is not truly ready for general release. Beta testers, if privately selected, will often be billed for using the release candidate as though it were a finished product.

A release is called code complete when the development team agrees that no entirely new source code will be added to this release. There may still be source code changes to fix defects. There may still be changes to documentation and data files, and to the code for test cases or utilities. New code may be added in a future release.

[edit] Software release

[edit] RTM 

The term "release to manufacturing" or "release to marketing" (both abbreviated RTM)also known as "going gold"is used to indicate that the software has met a defined quality level and is ready for mass distribution either by electronic means or by physical media. RTM usually means the software is actually released; it would in most cases mean that the software is being released to manufacturers, for pre-installation on ready machines, or for the manufacturer to adjust the software for their manufactured hardware and settings. The term does not define the delivery mechanism, it only states that the quality is sufficient for mass distribution. The deliverable from the engineering organization is frequently in the form of a gold master CD used for duplication or to produce the image for the web.

RTM happens prior to general availability (GA) when the product is released to the public.

[edit] General availability (GA) 

General availability (GA) is the point where all necessary commercialization activities have been completed and the software has been made available to the general market either via the web or physical media.

Commercialization activities could include but are not limited to the availability of media world wide via dispersed distribution centers, marketing collateral is completed and available in as many languages as deemed necessary for the target market, the finishing of security and compliance tests, etc. The time between RTM and GA can be from a week to months in some cases before a generally available release can be declared because of the time needed to complete all commercialization activities required by GA.

Another term with a meaning almost identical to GA is FCS, for First Customer Shipment. Some companies (such as Sun Microsystems and Cisco) use FCS to describe a software version that has been shipped for revenue.

It is also at this stage that the software is considered to have "gone live". The production, live version is the final version of a particular product. A live release is considered to be very stable and relatively bug-free with a quality suitable for wide distribution and use by end users. In commercial software releases, this version may also be signed (used to allow end-users to verify that code has not been modified since the release). The expression that a software product "has gone live" means that the code has been completed and is ready for distribution. Other terms for the live version include: live master, live release, or live build.

In some areas of software development it is at this stage that the release is referred to as a gold release; this seems to be confined mainly to game software.

[edit] Boxed copy

A boxed copy is a physical version of the final product, printed on a disc that is complete with disc graphic art. This term is used mostly by reviewers to differentiate from other forms of the released product (e.g., a downloaded copy, or a gold master burned on a generic disc). A boxed copy does not necessarily come enclosed in a box; it refers to the disc itself. In other words, an official tangible copy.

[edit] Web release

A web release is a means of software delivery that utilizes the Internet for distribution. No physical media are produced in this type of release mechanism by the manufacturer. This is sometimes also referred to as Release To Web (RTW).

[edit] Stable or unstable 

In open source programming, version numbers or the terms stable and unstable commonly distinguish the stage of development. The term stable refers to a version of software that is substantially identical to a version that has been through enough real-world testing to reasonably assume there are no significant problems, or at least that any problems are known and documented. On the other hand, the term unstable does not necessarily mean that there are problemsrather, that enhancements or changes have been made to the software that have not undergone thorough testing and that more changes are expected to be imminent. Users of such software are advised to use the stable version if it meets their needs, and to only use the unstable version if the new functionality is of interest that exceeds the risk that something might simply not work right.

In the Linux kernel, version numbers are composed of three numbers, separated by a period. Between versions 1.0.0 and 2.6.x, stable releases had an even second number and unstable release an odd one. As of Linux 2.6.x, the even or odd status of the second number no longer holds any significance. The practice of using even and odd numbers to indicate the stability of a release has been used by other open and closed source projects.

[edit] Service release



	
	This section requires expansion.




During its supported lifetime, software is sometime subjected to service releases, or service packs. As a well used example, Microsoft's Windows XP has currently had 3 major Service Packs.

Such service releases contain a collection of updates, fixes and/or enhancements, delivered in the form of a single installable package. They may also contain entirely new features.

[edit] End of life 

See also: End-of-life (product)
End-of-life (EOL). Sometimes software companies stop selling or supporting their software products (e.g., not releasing new patches). At this point the product will be said to be in the status of "legacy", "vintage", "abandoned" or "end of life."

[edit] See also


	Paper launch

	Release engineering

	Release management

	Rolling release

	Software maintenance

	Software testing

	Software versioning

	Software deployment
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A user viewing an electronic page on an eBook-reading device


An e-book (short for electronic book,or EBook), also known as a digital book, is an e-text that forms the digital media equivalent of a conventional printed book, sometimes restricted with a digital rights management system. An E-book, as defined by the Oxford Dictionary of English, is "an electronic version of a printed book which can be read on a personal computer or hand-held device designed specifically for this purpose". E-books are usually read on dedicated hardware devices known as e-Readers or e-book devices. Personal computers and some cell phones can also be used to read e-books.
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[edit] History

Early e-books were generally written for specialty areas and a limited audience, meant to be read only by small and devoted interest groups. The scope of the subject matter of these e-books included technical manuals for hardware, manufacturing techniques, and other subjects.

Numerous e-book formats emerged and proliferated, some supported by major software companies such as Adobe's PDF format, and others supported by independent and open-source programmers. Multiple readers naturally followed multiple formats, most of them specializing in only one format, and thereby fragmenting the e-book market even more. Due to exclusiveness and limited readerships of e-books, the fractured market of independents and specialty authors lacked consensus regarding a standard for packaging and selling e-books. E-books continued to gain in their own underground markets. Many e-book publishers began distributing books that were in the public domain. At the same time, authors with books that were not accepted by publishers offered their works online so they could be seen by others. Unofficial (and occasionally unauthorized) catalogs of books became available over the web, and sites devoted to e-books began disseminating information about e-books to the public.

As of 2009, new marketing models for e-books were being developed and dedicated reading hardware was produced. E-books (as opposed to ebook readers) have yet to achieve global distribution. Only three e-book readers dominate the market, Amazon's Kindle model or Sony's PRS-500 and Bookeen with Cybook Gen3 and Cybook Opus. On January 27th, 2010 Apple, Inc. launched a multi-function device called the iPadand announced agreements with five of the six largest publishers that would allow Apple to distribute e-books. However, not all authors have endorsed the concept of electronic publishing. J.K Rowling, author of the Harry Potter series, has stated that there will be no e-versions of her books.


	1971: Michael S. Hart launches the Gutenberg Project.

	1985-1992 Robert Stein starts Voyager Company Expanded Books and books on CD-ROMs.

	1992: Charles Stack's Book Stacks Unlimited begins selling new physical books online.

	1993: Zahur Klemath Zapata develops the first software to read digital books. Digital Book v.1 and the first digital book is published On Murder Considered as one of the Fine Arts (Thomas de Quincey).

	1993: Digital Book, Inc. offers the first 50 digital books in Floppy disk with Digital Book Format (DBF).

	1993: Hugo Award for Best Novel nominee texts published on CD-ROM by Brad Templeton.

	1993: Bibliobytes, a project of free digital books online in Internet.

	1994: Online poet Alexis Kirke discusses the need for wireless internet electronic paper readers in his article "The Emuse".

	1995: Amazon starts to sell physical books in Internet.

	1996: Project Gutenberg reaches 1,000 titles. The target is 1,000,000

	1998 Kim Blagg obtained the first ISBN issued to an ebook and began marketing multimedia-enhanced ebooks on CDs through retailers including amazon.com, bn.com and borders.com. Shortly thereafter through her company "Books OnScreen" she introduced the ebooks at the Book Expo America in Chicago, IL to an impressed, but unconvinced bookseller audience.

	1998: Launched the first ebook Readers: Rocket ebook and SoftBook.

	1998: Cybook / Cybook Gen1 Sold and manufactured at first by Cytale (1998 - 2003) then by Bookeen

	1998-1999: Websites selling ebooks in English, like eReader.com and eReads.com.

	1999: Baen Books opens up the Baen Free Library.

	1999: Webscriptions starts selling unencrypted eBooks.

	2000: Stephen King offers his book "Riding the Bullet" in digital file; it can only be read on a computer.

	2001: Todoebook.com, the first website selling ebooks in Spanish.

	2002: Random House and HarperCollins start to sell digital versions of their titles in English.

	2005: Amazon buys Mobipocket.

	2005: BookBoon.com is launched, allowing people to download free textbooks and travel guide eBooks

	2006: Sony presents the Sony Reader with e-ink.

	2006: LibreDigital launched BookBrowse as an online reader for publisher content.

	2006: BooksOnBoard, the largest independent ebookstore, opens and sells ebooks and audiobooks in six different formats.

	2007: Zahurk Technologies, Corp,launched the first digital book library on Internet 『BibliotecaKlemath.com', 『loslibrosditales.com' and 『digitalbook.us'

	2007: Amazon launches Kindle in US.

	2007: Bookeen launched Cybook Gen3 in Europe.

	2008: Adobe and Sony agreed to share their technologies (Reader and DRM).

	2008: Sony sells the Sony Reader PRS-505 in UK and France

	2008: BooksOnBoard is first to sell ebooks for iPhones.

	2009: Bookeen releases the Cybook Opus in the US and in Europe.

	2009: Amazon releases the Kindle 2.

	2009: Amazon releases the Kindle DX in the US.

	2009: Barnes & Noble releases the Nook in the US.

	2009: BookBoon.com achieves over 10 Million downloads in one year - placing the company as the world's largest publisher of free eBooks

	2010: Amazon releases the Kindle DX International Edition worldwide.

	2010: Bookeen reveals the Cybook Orizon at CES.

	2010: TurboSquid Magazine announces first magazine publication using Apple's iTunes LP format.

	2010: Apple introduces the iPad and with it the iBook store.



[edit] Formats

Main article: Comparison of e-book formats
There are a variety of e-book formats used to create and publish e-books. A writer or publisher has many options when it comes to choosing a format for production. Every format has its proponents and champions, and debates over which format is best can become intense.

[edit] Comparison of e-books with printed books
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[edit] Advantages


	Availability- There are over 2 million free books available for download as of August 2009. Mobile availability of e-books may be provided for users with a mobile data connection, so that these e-books need not be stored on the device. An e-book can be offered indefinitely, without ever going "out of print".

	Portability and Storage- In the space that a comparably sized print book takes up, an e-reader can potentially contain thousands of e-books, limited only by its memory capacity. If space is at a premium, such as in a backpack or at home, it can be an advantage that an e-book collection takes up little room.

	Language Accessibility- E-book websites can include the ability to translate books into many different languages, making the works available to speakers of languages not covered by printed translations.

	E-Reader Attributes- Depending on the device, an e-book may be readable in low light or even total darkness. Many newer readers have the ability to display motion, enlarge or change fonts, use Text-to-speech software to read the text, search for key terms, or allow highlighting and annotation. Devices that utilize E Ink can imitate the look of a printed work while consuming very little power, allowing continuous reading for weeks at at time.

	Costs- While an e-book reader costs much more than one book, the electronic texts are generally cheaper. Moreover, a great share of books are available free of charge. For example, all fiction from before the year 1900 is in the public domain. E-books can be printed for less than the price of traditional new books using new on-demand book printers.

	Security- Depending on possible digital rights management, e-books can be backed up to recover them in the case of loss or damage and it may be possible to recover a new copy without cost from the distributor.

	Distribution- Compared to printed publishing, it is cheaper and easier for authors to self-publish e-books. Also, the dispersal of a free e-book copy can stimulate the sales of the printed version. An e-book can be purchased, downloaded, and used immediately, whereas when one buys a book one has to go to a bookshop, or wait for a delivery.

	Environmental Concerns- The production of e-books does not consume paper, ink, etc. Printed books use 3 times more raw materials and 78 times more water to produce



[edit] Drawbacks


	Changing Technologies- The formats and file types that e-books are stored and distributed in change over time, for instance from advances in technology or the introduction of new proprietary formats. While printed books remain readable for many years, e-books may need to be copied to a new carrier over time.

	Availability of Works- Not all books are available as e-books, and very few books are exclusively distributed digitally.

	Aesthetic Appeal- Paper books can be bought and wrapped for a present and a library of books can provide visual appeal, while the digital nature of e-books makes them non-visible or tangible. E-books cannot provide the physical feel of the cover, paper, and binding of the original printed work.

	Power and Shelf Life- A book will never turn off or be unusable. The shelf life of a printed book exceeds that of an e-book reader, as over time the reader's battery will drain and require recharging. Additionally, "As in the case of microfilm, there is no guarantee that [electronic] copies will last. Bits become degraded over time. Documents may get lost in cyberspace...Hardware and software become extinct at a distressing rate." 

	Durability- E-book readers are more susceptible to damage from being dropped or hit than a print book. Due to faults in hardware or software, e-book readers may malfunction and data loss can occur. As with any piece of technology, the reader must be protected from the elements (such as extreme cold, heat, water, etc.), while print books are not susceptible to damage from electromagnetic pulses, surges, impacts, or extreme temperates.

	Artistry and Author's Vision- An author who publishes a book often puts more into the work than simply the words on the pages. E-books may cause people "to do the grazing and quick reading that screens enable, rather than be by themselves with the author's ideas." . They may use the e-books simply for reference purposes rather than reading for pleasure and leisure. 

	Costs- The cost of an e-book reader far exceeds that of a single book, and e-books often cost the same as their print versions. Due to the high cost of the initial investment in some form of e-reader, e-books are cost prohibitive to much of the world's population.

	Security- Because of the high-tech appeal of the e-reader, they are a greater target for theft than an individual print book. Along with the theft of the physical device, any e-books it contains also become stolen. If a e-book is stolen, accidentally lost, or deleted, in the absence of a backup it may have to be repurchased.

	Limitations of Readers- The screen resolutions of reading devices are currently lower than actual printed materials. Because of proprietary formats or lack of file support, formated e-books may be unusable on certain readers. Additionally, the reader's interaction with the reader may cause discomfort, for example glare on the screen or difficulty holding the device.

	Digital Rights Management and Piracy- Due to the digital rights management, customers cannot resell or loan their e-books to other readers.  Additionally, the potential for piracy of e-books may make publishers and authors reluctant to distribute digitally. 

	Environmental Concerns- E-book readers require various toxic substances to produce, are non-biodegradable, and the disposal of their batteries in particular raises environmental concerns.



[edit] Digital rights management


	See also Digital rights management on E-books



Anti-circumvention techniques may be used to restrict what the user may do with an e-book. For instance, it may not be possible to transfer ownership of an e-book to another person, though such a transaction is common with physical books. Some devices can phone home to track readers and reading habits, restrict printing, or arbitrarily modify reading material. This includes restricting the copying and distribution of works in the public domain through the use of "click-wrap" licensing, effectively limiting the rights of the public to distribute, sell or use texts in the public domain freely.

Most e-book publishers do not warn their customers about the possible implications of the digital rights management tied to their products. Generally they claim that digital rights management is meant to prevent copying of the e-book. However in many cases it is also possible that digital rights management will result in the complete denial of access by the purchaser to the e-book. With some formats of DRM, the e-book is tied to a specific computer or device. In these cases the DRM will usually let the purchaser move the book a limited number of times after which he cannot use it on any additional devices. If the purchaser upgrades or replaces their devices eventually they may lose access to their purchase. Some forms of digital rights management depend on the existence of online services to authenticate the purchasers. When the company that provides the service goes out of business or decides to stop providing the service, the purchaser will no longer be able to access the e-book.

As with digital rights management in other media, e-books are more like rental or leasing than purchase. The restricted book comes with a number of restrictions, and eventually access to the purchase can be removed by a number of different parties involved. These include the publisher of the book, the provider of the DRM scheme, and the publisher of the reader software. These are all things that are significantly different from the realm of experiences anyone has had with a physical copy of the book.

[edit] Production

Some e-books are produced simultaneously with the production of a printed format, as described in electronic publishing, though in many instances they may not be put on sale until later. Often, e-books are produced from pre-existing hard-copy books, generally by document scanning, sometimes with the use of robotic book scanners, having the technology to quickly scan books without damaging the original print edition. Scanning a book produces a set of image files, which may additionally be converted into text format by an OCR program. Occasionally, as in some e-text projects, a book may be produced by re-entering the text from a keyboard.

As a newer development, sometimes only the electronic version of a book is produced by the publisher. It is also possible to convert electronic book to a printed book by print on demand. However this is an exception as tradition dictates that a book be launched in the print format and later if the author wishes, an electronic version is also produced.

Among the first Internet-only publishers of new e-books were New Concepts Publishing (1996), Boson Books, Hard Shell Word Factory and Online Originals, all founded in the mid-1990s. Each pioneered different aspects of what has since become common practice amongst e-book publishers, e.g. the support of multiple formats including PDFs, the payment of much higher royalty rates than conventional publishers, and the online presentation of free samples. Hard Shell Word Factory set the first professional standards for commercial e-books and pioneered author-friendly contracts. Online Originals was the first e-book publisher to win mainstream book reviews (in The Times) and a nomination for a major literary prize (the Booker Prize).

In 2004-05, many newcomers to e-book publishing have included major print publishers. At the same time, e-publishers have started to offer print versions of many of their titles. Thus the line between the two is fast blurring.

There are some parts of the industry where there are particularly notable leading firms. In the general field of science-fiction and fantasy, Baen Books, an American publishing company established in 1983 by science fiction publishing industry long-timer Jim Baen (1943-2006) has a well-established position. It is a science fiction and fantasy publishing house that specializes in space opera/military science fiction and fantasy (though it does not restrict itself to these subgenres). It is notable for releasing books without DRM in a variety of formats, before hard-copy publication, and pre-releasing ebooks in parts before the hard-copy release. Many older titles are available for free, especially the first book in a series.

E-books have their own bestseller lists, including those compiled by IDPF, BooksOnBoard and Fictionwise. There are two yearly awards for excellence in e-books. The longest-standing and most inclusive of these is the EPPIE award, given by EPIC since 2000. The other is the Dream Realm Award, first awarded to speculative fiction e-books in 2002.

[edit] e-Readers

For more details on e-book readers, see List of e-book readers.
e-Readers may be specifically designed for that purpose, or intended for other purposes as well. The term is restricted to hardware devices and used to describe a category type.

Specialized devices have the advantage of doing one thing well. Specifically, they tend to have the right screen size, battery lifespan, lighting and weight. A disadvantage of such devices is that they are often expensive when compared to multi-purpose devices such as laptops and PDAs.

[edit] See also


	Accessible publishing

	Blook

	Biblical software

	Bookboon

	Calibre

	Comparison of e-book formats

	Digital edition

	Digital library

	E-book reader

	Electronic paper

	Electronic Publishing

	EVDO

	Expanded Books

	Flexible electronics

	Issuu

	Lexcycle Stanza

	List of digital library projects

	List of e-book readers

	Memory hole

	Networked book

	Notetaking

	OverDrive, Inc.

	OpenReader Consortium

	Project Gutenberg

	RCA connector

	Safari Books Online

	Webserial

	Virtual novel



[edit] Notes



	^ Noorhidawat, A and Gibb, Forbes. "How Students Use E-books-Reading or Referring?" Malaysian Journal of Library and Infomation Science 13, no. 2 (2009): 1-14 Wilson Select Plus. Online Database.

	^ http://community.zdnet.co.uk/blog/0,1000000567,10014045o-2000667842b,00.htm

	^ http://www.apple.com/ipad/

	^ http://www.apple.com/pr/library/2010/01/27ipad.html

	^ Italie, Hillel (2007-02-04). [Rowling: No E-Book for Harry Potter VII "Rowling: No E-Book for Harry Potter VII"]. New York Times (Associated Press). Rowling: No E-Book for Harry Potter VII. Retrieved 2009-01-28.

	^ "J.K. Rowling: No E-Book for Harry Potter". Associated Press. 2007-02-05. http://archive.newsmax.com/archives/articles/2007/2/5/114757.shtml. Retrieved 2009-01-28.

	^ http://www.engadget.com/2010/01/08/bookeen-debuts-orizon-touchscreen-e-book-reader/

	^ http://turbosquidmagazine.com

	^ Harris, Christopher. "The Truth About Ebooks." School Library Journal 55, no. 6 (2009): 18. Wilson Select Plus. Online Database

	^ Giving It Away - Forbes.com

	^ Siegel, Lucy, "Should we switch to reading books online?", The Observer Magazine, 30th August 2009.

	^ Darnton, Robert. "The Library in the New Age." 55, no. 10 (2008).

	^ Abel, David. "Welcome to the library. Say goodbye to the books. The Boston Globe, 4 Sept. 2009.

	^ Noorhidawat, A and Gibb, Forbes. "How Students Use E-books-Reading or Referring?" Malaysian Journal of Library and Infomation Science 13, no. 2 (2009): 1-14 Wilson Select Plus. Online Database.

	^ For instance the screen resolution of Amazon Kindle is 167 ppi versus 6002400 ppi for a typical laser printer.

	^ http://gizmodo.com/369235/amazon-kindle-and-sony-reader-locked-up-why-your-books-are-no-longer-yours

	^ Print Books Are Target of Pirates on the Web http://www.nytimes.com/2009/05/12/technology/internet/12digital.html?fta=y

	^ The Book Standard is closed
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A file format is a particular way that information is encoded for storage in a computer file.

Since a disk drive, or indeed any computer storage, can store only bits, the computer must have some way of converting information to 0s and 1s and vice-versa. There are different kinds of formats for different kinds of information. Within any format type, e.g., word processor documents, there will typically be several different formats. Sometimes these formats compete with each other.

File formats are divided in proprietary and open formats.
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[edit] Generality

Some file formats are designed to store very particular sorts of data: the JPEG format, for example, is designed only to store static photographic images. Other file formats, however, are designed for storage of several different types of data: the GIF format supports storage of both still images and simple animations, and the QuickTime format can act as a container for many different types of multimedia. A text file is simply one that stores any text, in a format such as ASCII or UTF-8, with few if any control characters. Some file formats, such as HTML, or the source code of some particular programming language, are in fact also text files, but adhere to more specific rules which allow them to be used for specific purposes.

[edit] Specifications

Many file formats, including some of the most well-known file formats, have a published specification document (often with a reference implementation) that describes exactly how the data is to be encoded, and which can be used to determine whether or not a particular program treats a particular file format correctly. There are, however, two reasons why this is not always the case. First, some file format developers view their specification documents as trade secrets, and therefore do not release them to the public. Second, some file format developers never spend time writing a separate specification document; rather, the format is defined only implicitly, through the program(s) that manipulate data in the format.

Using file formats without a publicly available specification can be costly. Learning how the format works will require either reverse engineering it from a reference implementation or acquiring the specification document for a fee from the format developers. This second approach is possible only when there is a specification document, and typically requires the signing of a non-disclosure agreement. Both strategies require significant time, money, or both. Therefore, as a general rule, file formats with publicly available specifications are supported by a large number of programs, while non-public formats are supported by only a few programs.

Patent law, rather than copyright, is more often used to protect a file format. Although patents for file formats are not directly permitted under US law, some formats require the encoding of data with patented algorithms. For example, using compression with the GIF file format requires the use of a patented algorithm, and although initially the patent owner did not enforce it, they later began collecting fees for use of the algorithm. This has resulted in a significant decrease in the use of GIFs, and is partly responsible for the development of the alternative PNG format. However, the patent expired in the US in mid-2003, and worldwide in mid-2004. Algorithms are usually held not to be patentable under current European law, which also includes a provision that members "shall ensure that, wherever the use of a patented technique is needed for a significant purpose such as ensuring conversion of the conventions used in two different computer systems or networks so as to allow communication and exchange of data content between them, such use is not considered to be a patent infringement", which would apparently allow implementation of a patented file system where necessary to allow two different computers to interoperate.

[edit] Identifying the type of a file

A method is required to determine the format of a particular file within the filesysteman example of metadata. Different operating systems have traditionally taken different approaches to this problem, with each approach having its own advantages and disadvantages.

Of course, most modern operating systems, and individual applications, need to use all of these approaches to process various files, at least to be able to read 'foreign' file formats, if not work with them completely.

[edit] Filename extension

Main article: Filename extension
One popular method in use by several operating systems, including Mac OS X, CP/M, DOS, VMS, VM/CMS, and Windows, is to determine the format of a file based on the section of its name following the final period. This portion of the filename is known as the filename extension. For example, HTML documents are identified by names that end with .html (or .htm), and GIF images by .gif. In the original FAT filesystem, filenames were limited to an eight-character identifier and a three-character extension, which is known as 8.3 filename. Many formats thus still use three-character extensions, even though modern operating systems and application programs no longer have this limitation. Since there is no standard list of extensions, more than one format can use the same extension, which can confuse the operating system and consequently users.

One artifact of this approach is that the system can easily be tricked into treating a file as a different format simply by renaming itan HTML file can, for instance, be easily treated as plain text by renaming it from filename.html to filename.txt. Although this strategy was useful to expert users who could easily understand and manipulate this information, it was frequently confusing to less technical users, who might accidentally make a file unusable (or 'lose' it) by renaming it incorrectly.

This led more recent operating system shells, such as Windows 95 and Mac OS X, to hide the extension when displaying lists of recognized files. This separates the user from the complete filename, preventing the accidental changing of a file type, while allowing expert users to still retain the original functionality through enabling the displaying of file extensions.

A downside of hiding the extension is that it then becomes possible to have what appear to be two or more identical filenames in the same folder. This is especially true when image files are needed in more than one format for different applications. For example, a company logo may be needed both in .tif format (for publishing) and .gif format (for web sites). With the extensions visible, these would appear as the unique filenames "CompanyLogo.tif" and "CompanyLogo.gif". With the extensions hidden, these would both appear to have the identical filename "CompanyLogo", making it more difficult to determine which to select for a particular application.

A further downside is that hiding such information can become a security risk. This is because on a filename extensions reliant system all usable files will have such an extension (for example all JPEG images will have ".jpg" or ".jpeg" at the end of their name), so seeing file extensions would be a common occurrence and users may depend on them when looking for a file's format. By having file extensions hidden a malicious user can create an executable program with an innocent name such as "Holiday photo.jpg.exe". In this case the ".exe" will be hidden and a user will see this file as "Holiday photo.jpg", which appears to be a JPEG image, unable to harm the machine save for bugs in the application used to view it. However, the operating system will still see the ".exe" extension and thus will run the program, which is then able to cause harm and presents a security issue. To further trick users, it is possible to store an icon inside the program, as done on Microsoft Windows, in which case the operating system's icon assignment can be overridden with an icon commonly used to represent JPEG images, making such a program look like and appear to be called an image, until it is opened that is. This issue requires users with extensions hidden to be vigilant, and never open files which seem to have a known extension displayed despite the hidden option being enabled (since it must therefore have 2 extensions, the real one being unknown until hiding is disabled). This presents a practical problem for Windows systems where extension hiding is turned on by default.

[edit] Internal metadata

A second way to identify a file format is to store information regarding the format inside the file itself. Usually, such information is written in one (or more) binary string(s), tagged or raw texts placed in fixed, specific locations within the file. Since the easiest place to locate them is at the beginning of it, such area is usually called a file header when it is greater than a few bytes, or a magic number if it is just a few bytes long.

[edit] File header

First of all, the meta-data contained in a file header are not necessarily stored only at the beginning of it, but might be present in other areas too, often including the end of the file; that depends on the file format or the type of data it contains. Character-based (text) files have character-based human-readable headers, whereas binary formats usually feature binary headers, although that is not a rule: a human-readable file header may require more bytes, but is easily discernable with simple text or hexadecimal editors. File headers may not only contain the information required by algorithms to identify the file format alone, but also real metadata about the file and its contents. For example most image file formats store information about image size, resolution, colour space/format and optionally other authoring information like who, when and where it was made, what camera model and shooting parameters was it taken with (if any, cfr. Exif), and so on. Such metadata may be used by a program reading or interpreting the file both during the loading process and after that, but can also be used by the operating system to quickly capture information about the file itself without loading it all into memory.

The downsides of file header as a file-format identification method are at least two. First, at least a few (initial) blocks of the file need to be read in order to gain such information; those could be fragmented in different locations of the same storage medium, thus requiring more seek and I/O time, which is particularly bad for the identification of large quantities of files altogether (like a GUI browsing inside a folder with thousands or more files and discerning file icons or thumbnails for all of them to visualize). Second, if the header is binary hard-coded (i.e. the header itself is subject to a non-trivial interpretation in order to be recognized), especially for metadata content protection's sake, there is some risk that file format is misinterpreted at first sight, or even badly written at the source, often resulting in corrupt metadata (which, in extremely pathological cases, might even render the file unreadable anymore).

A more logically sophisticated example of file header is that used in wrapper (or container) file formats.

[edit] Magic number

See also: Magic number (programming)
One way to incorporate such metadata, often associated with Unix and its derivatives, is just to store a "magic number" inside the file itself. Originally, this term was used for a specific set of 2-byte identifiers at the beginning of a file, but since any undecoded binary sequence can be regarded as a number, any feature of a file format which uniquely distinguishes it can be used for identification. GIF images, for instance, always begin with the ASCII representation of either GIF87a or GIF89a, depending upon the standard to which they adhere. Many file types, most especially plain-text files, are harder to spot by this method. HTML files, for example, might begin with the string <html> (which is not case sensitive), or an appropriate document type definition that starts with <!DOCTYPE, or, for XHTML, the XML identifier, which begins with <?xml. The files can also begin with HTML comments, random text, or several empty lines, but still be usable HTML.

The magic number approach offers better guarantees that the format will be identified correctly, and can often determine more precise information about the file. Since reasonably reliable "magic number" tests can be fairly complex, and each file must effectively be tested against every possibility in the magic database, this approach is relatively inefficient, especially for displaying large lists of files (in contrast, filename and metadata-based methods need check only one piece of data, and match it against a sorted index). Also, data must be read from the file itself, increasing latency as opposed to metadata stored in the directory. Where filetypes don't lend themselves to recognition in this way, the system must fall back to metadata. It is, however, the best way for a program to check if a file it has been told to process is of the correct format: while the file's name or metadata may be altered independently of its content, failing a well-designed magic number test is a pretty sure sign that the file is either corrupt or of the wrong type. On the other hand a valid magic number does not guarantee that the file is not corrupt or of a wrong type.

So-called shebang lines in script files are a special case of magic numbers. Here, the magic number is human-readable text that identifies a specific command interpreter and options to be passed to the command interpreter.

Another operating system using magic numbers is AmigaOS, where magic numbers were called "Magic Cookies" and were adopted as a standard system to recognize executables in Hunk executable file format and also to let single programs, tools and utilities deal automatically with their saved data files, or any other kind of file types when saving and loading data. This system was then enhanced with the Amiga standard Datatype recognition system. Another method was the FourCC method, originating in OSType on Macintosh, later adapted by Interchange File Format (IFF) and derivatives.

[edit] External metadata

A final way of storing the format of a file is to explicitly store information about the format in the file system, rather than within the file itself.

This approach keeps the metadata separate from both the main data and the name, but is also less portable than either file extensions or "magic numbers", since the format has to be converted from filesystem to filesystem. While this is also true to an extent with filename extensions  for instance, for compatibility with MS-DOS's three character limit  most forms of storage have a roughly equivalent definition of a file's data and name, but may have varying or no representation of further metadata.

Note that zip files or archive files solve the problem of handling metadata. A utility program collects multiple files together along with metadata about each file and the folders/directories they came from all within one new file (e.g. a zip file with extension .zip). The new file is also compressed and possibly encrypted, but now is transmissible as a single file across operating systems by FTP systems or attached to email. At the destination, it must be unzipped by a compatible utility to be useful, but the problems of transmission are solved this way.

[edit] Mac OS type-codes

The Mac OS' Hierarchical File System stores codes for creator and type as part of the directory entry for each file. These codes are referred to as OSTypes, and for instance a HyperCard "stack" file has a creator of WILD (from Hypercard's previous name, "WildCard") and a type of STAK. The type code specifies the format of the file, while the creator code specifies the default program to open it with when double-clicked by the user. For example, the user could have several text files all with the type code of TEXT, but which each open in a different program, due to having differing creator codes. RISC OS uses a similar system, consisting of a 12-bit number which can be looked up in a table of descriptions  e.g. the hexadecimal number FF5 is "aliased" to PoScript, representing a PostScript file.

[edit] Mac OS X Uniform Type Identifiers (UTIs)

Main article: Uniform Type Identifier
A Uniform Type Identifier (UTI) is a method used in Mac OS X for uniquely identifying "typed" classes of entity, such as file formats. It was developed by Apple as a replacement for OSType (type & creator codes).

The UTI is a Core Foundation string, which uses a reverse-DNS string. Common or standard types use the public domain (e.g. public.png for a Portable Network Graphics image), while other domains can be used for third-party types (e.g. com.adobe.pdf for Portable Document Format). UTIs can be defined within a hierarchical structure, known as a conformance hierarchy. Thus, public.png conforms to a supertype of public.image, which itself conforms to a supertype of public.data. A UTI can exist in multiple hierarchies, which provides great flexibility.

In addition to file formats, UTIs can also be used for other entities which can exist in the OS X file system, including:


	Pasteboard data

	Folders (directories)

	Translatable types (as handled by the Translation Manager)

	Bundles

	Frameworks

	Streaming data

	Aliases and symlinks



[edit] OS/2 Extended Attributes

The HPFS, FAT12 and FAT16 (but not FAT32) filesystems allow the storage of "extended attributes" with files. These comprise an arbitrary set of triplets with a name, a coded type for the value and a value, where the names are unique and values can be up to 64 KB long. There are standardized meanings for certain types and names (under OS/2). One such is that the ".TYPE" extended attribute is used to determine the file type. Its value comprises a list of one or more file types associated with the file, each of which is a string, such as "Plain Text" or "HTML document". Thus a file may have several types.

The NTFS filesystem also allows to store OS/2 extended attributes, as one of file forks, but this feature is merely present to support the OS/2 subsystem (not present in XP), so the Win32 subsystem treats this information as an opaque block of data and does not use it. Instead, it relies on other file forks to store meta-information in Win32-specific formats. OS/2 extended attributes can still be read and written by Win32 programs, but the data must be entirely parsed by applications.

[edit] POSIX extended attributes

On Unix and Unix-like systems, the ext2, ext3, ReiserFS version 3, XFS, JFS, FFS, and HFS+ filesystems allow the storage of extended attributes with files. These include an arbitrary list of "name=value" strings, where the names are unique, which can be accessed by their "name" parts.

[edit] PRONOM Unique Identifiers (PUIDs)

The PRONOM Persistent Unique Identifier (PUID) is an extensible scheme of persistent, unique and unambiguous identifiers for file formats, which has been developed by The National Archives of the UK as part of its PRONOM technical registry service. PUIDs can be expressed as Uniform Resource Identifiers using the info:pronom/ namespace. Although not yet widely used outside of UK government and some digital preservation programmes, the PUID scheme does provide greater granularity than most alternative schemes.

[edit] MIME types

MIME types are widely used in many Internet-related applications, and increasingly elsewhere, although their usage for on-disc type information is rare. These consist of a standardised system of identifiers (managed by IANA) consisting of a type and a sub-type, separated by a slash  for instance, text/html or image/gif. These were originally intended as a way of identifying what type of file was attached to an e-mail, independent of the source and target operating systems. MIME types identify files on BeOS, AmigaOS 4.0 and MorphOS, as well as store unique application signatures for application launching. In AmigaOS and MorphOS the Mime type system works in parallel with Amiga specific Datatype system.

There are problems with the MIME types though; several organisations and people have created their own MIME types without registering them properly with IANA, which makes the use of this standard awkward in some cases.

[edit] File format identifiers (FFIDs)

File format identifiers is another, not widely used way to identify file formats according to their origin and their file category. It was created for the Description Explorer suite of software. It is composed of several digits of the form NNNNNNNNN-XX-YYYYYYY. The first part indicates the organisation origin/maintainer (this number represents a value in a company/standards organisation database), the 2 following digits categorize the type of file in hexadecimal. The final part is composed of the usual file extension of the file or the international standard number of the file, padded left with zeros. For example, the PNG file specification has the FFID of 000000001-31-0015948 where 31 indicates an image file, 0015948 is the standard number and 000000001 indicates the ISO Organisation.

[edit] File content based format identification

Another but least popular way to identify the file format is to look at the file contents for distinguishable patterns among file types. As we know, the file contents are sequence of bytes and a byte has 256 unique patterns (0~255). Thus, counting the occurrence of byte patterns that is often referred as byte frequency distribution gives distinguishable patterns to identify file types. There are many content based file type identification schemes that use byte frequency distribution to build the representative models for file type and use any statistical and data mining techniques to identify file types 

[edit] File structure

There are several types of ways to structure data in a file. The most usual ones are described below.

[edit] Unstructured formats (raw memory dumps)

Earlier file formats used raw data formats that consisted of directly dumping the memory images of one or more structures into the file.

This has several drawbacks. Unless the memory images also have reserved spaces for future extensions, extending and improving this type of structured file is very difficult. It also creates files that might be specific to one platform or programming language (for example a structure containing a Pascal string is not recognized as such in C). On the other hand, developing tools for reading and writing these types of files is very simple.

The limitations of the unstructured formats led to the development of other types of file formats that could be easily extended and be backward compatible at the same time.

[edit] Chunk based formats

Electronic Arts and Commodore-Amiga pioneered this file format in 1985, with their IFF (Interchange File Format) file format. In this kind of file structure, each piece of data is embedded in a container that contains a signature identifying the data, as well the length of the data (for binary encoded files). This type of container is called a "chunk". The signature is usually called a chunk id, chunk identifier, or tag identifier.

With this type of file structure, tools that do not know certain chunk identifiers simply skip those that they do not understand.

This concept has been taken again and again by RIFF (Microsoft-IBM equivalent of IFF), PNG, JPEG storage, DER (Distinguished Encoding Rules) encoded streams and files (which were originally described in CCITT X.409:1984 and therefore predate IFF), and Structured Data Exchange Format (SDXF). Even XML can be considered a kind of chunk based format, since each data element is surrounded by tags which are akin to chunk identifiers.

[edit] Directory based formats

This is another extensible format, that closely resembles a file system (OLE Documents are actual filesystems), where the file is composed of 'directory entries' that contain the location of the data within the file itself as well as its signatures (and in certain cases its type). Good examples of these types of file structures are disk images, OLE documents and TIFF images.

[edit] See also



	
	Look up file format in Wiktionary, the free dictionary.





	Audio file format

	Chemical file format

	Container format (digital)

	Document file format

	DROID file format identification utility

	File (command), a file type identification utility

	File Formats, Transformation, and Migration (related wikiversity article)

	FormatFactory, a free omni file format converter.

	Future proofing

	Graphics file format summary

	List of archive formats

	Image file formats

	List of file formats

	List of free file formats

	List of motion and gesture file formats

	Magic number (programming)

	List of file signatures, or "magic numbers"

	Object file
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	TrID, a freeware file type identification utility

	Windows file types
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A zip archive icon from The Unarchiver's icon set.



	Filename extension
	.zip

.zipx (newer compression algorithms)



	Internet media type
	application/zip



	Uniform Type Identifier
	com.pkware.zip-archive



	Magic number
	none, though PK\003\004 , PK\005\006 (empty archive), or PK\007\008 (spanned archive) are common.



	Developed by
	Phil Katz, PKWARE



	Type of format
	Data compression



	Extended to
	JAR (EAR, RAR (Java), WAR)

Office Open XML (Microsoft)

OpenDocument (ODF)

XPI (Mozilla extensions)



	Standard(s)
	APPNOTE from PKWARE




"unzip" redirects here. For the GNU/Linux or Unix program called 'unzip', see Info-ZIP.
The ZIP file format is a data compression and archive format. A ZIP file contains one or more files that have been compressed to reduce file size, or stored as-is. The ZIP file format permits a number of compression algorithms but, as of 2009, the Deflate method continues to be dominant.

The format was originally created in 1986 by Phil Katz for PKZIP, and evolved from the previous ARC compression format by Thom Henderson. The PKZIP format is now supported by many software utilities other than PKZIP (see List of file archivers). Microsoft has included built-in ZIP support (under the name "compressed folders") in versions of its Windows operating system since 1998. Apple has included built-in ZIP support in Mac OS X 10.3 and later.

ZIP files generally use the file extensions ".zip" or ".ZIP" and the MIME media type application/zip, although the ZIP file format has also been used by many programs, usually under a different name. Examples of this usage are Java JAR files, Mozilla Firefox Add-ons (.xpi), id Software .pk3/.pk4 files, Activity Bundles (.xo) for the Sugar learning platform, Winamp and Windows Media Player skins, OpenDocument format and Office Open XML.
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[edit] History

The name "zip" (meaning "speed") was suggested by Katz's friend, Robert Mahoney. They wanted to imply that their product would be faster than ARC and other compression formats of the time.

The earliest known version of .ZIP File Format Specification was first published as part of PKZIP 0.9 package under the file APPNOTE.TXT.

Katz publicly released technical documentation on the ZIP file format making it an open format. The specification can also be found in the PKWARE site.

[edit] Similarly named formats

There are numerous other standards and formats using "zip" as part of their name. Phil Katz stated that he wanted to allow the "zip" name for any archive type. For example, ZIP is distinct from gzip, and the latter is defined in an IETF RFC (1952). Both ZIP and GZIP primarily use the DEFLATE algorithm for compression. Likewise, the ZLIB format (IETF RFC 1950) also uses the DEFLATE compression algorithm, but specifies different headers for error and consistency checking. Other common, similarly-named formats and programs with different native formats include 7-Zip, bzip2, and rzip.

[edit] Version history

The .ZIP File Format Specification has its own version number, which does not necessarily correspond to the version numbers for the PKZIP tool, especially with PKZIP 6 or later. At various times, PKWARE adds preliminary features that allows PKZIP products to extract archives using advanced features, but PKZIP products that create such archives won't be available until the next major release. Other companies or organizations support the PKWARE specifications at their own pace.

A summary of key advances in various versions of the PKWARE specification:


	2.0: File entries can be compressed with DEFLATE.

	4.5: Documented 64-bit ZIP format.

	5.0: DES, 3DES, RC2, RC4 supported for encryption

	5.2: RC2-64 supported for Encryption.

	6.1: Documented certificate storage.

	6.2.0: Documented Central Directory Encryption.

	6.3.0: Documented Unicode (UTF-8) filename storage. Expanded list of supported hash, compression, encryption algorithms.

	6.3.1: Corrected standard hash values for SHA-256/384/512.

	6.3.2: Documented compression method 97 (WavPack).



WinZip, starting with version 12.1, uses the extension .zipx for ZIP files that use compression methods newer than DEFLATE.

[edit] Technical information

ZIP is a simple archive format that stores multiple files. Compression is optional in a zip archive, and if it is used, it is applied on a per-file basis.

[edit] The structure of a ZIP file

A ZIP file is identified by the presence of a central directory located at the end of the file. The directory stores a list of the names of the entries (files or directories) stored in the ZIP file, along with other metadata about the entry, and an offset into the ZIP file, pointing to the actual entry data.

The order of the file entries in the directory need not coincide with the order of file entries in the archive.

Each entry is introduced by a local header with information about the file such as the comment, file size and file name, followed by optional "Extra" data fields, and then the possibly compressed, possibly encrypted file data. The "Extra" data fields are the key to the extensibility of the ZIP format. "Extra" fields are exploited to support the ZIP64 format, WinZip-compatible AES encryption, file attributes, and higher-resolution NTFS or Unix file timestamps. Other extensions are possible via the "Extra" field. ZIP tools are required by the specification to ignore Extra fields they do not recognize.



The ZIP format uses specific 4-byte "signatures" to denote the various structures in the file. Each file entry is marked by a specific signature. The beginning of the central directory is indicated with a different signature, and each entry in the central directory is marked with yet another particular 4-byte signature.

There is no BOF or EOF marker in the ZIP specification. Often the first thing in a ZIP file is a ZIP entry, which can be identified easily by its signature. But it is not necessarily the case that a ZIP file begins with a ZIP entry, and is not required by the ZIP specification.

Tools that correctly read ZIP archives must scan for the signatures of the various fields, the ZIP central directory. The must NOT scan for entries because only the directory specifies where a file chunk starts. Scanning could lead to false positives as the format allows for other data to be between chunks.

The ZIP specification also supports spreading archives across multiple filesystem files. Originally intended for storage of large zip files across multiple 1.44mb floppy disks, this feature is now used for sending zip archives in parts over email, or over other transports or removable media.

The FAT filesystem of DOS only has a timestamp resolution of two seconds; ZIP file records mimic this. As a result, the built-in timestamp resolution of files in a ZIP archive is only two seconds, though extra fields can be used to store more accurate timestamps.

In September 2007, PKZIP released a revision of the ZIP specification that contains a provision to store file names using UTF-8, finally adding Unicode compatibility to ZIP 

[edit] Compression methods

Current .ZIP File Format Specification documented the details of following methods: stored (no compression), Shrunk, Reduced (methods 1-4), Imploded, Tokenizing, Deflated, Deflate64, BZIP2, LZMA (EFS), WavPack, PPMd. The most commonly used compression method is DEFLATE, which is described in IETF RFC 1951.

Compression methods mentioned, but not documented in detail in the specification include: PKWARE Data Compression Library (DCL) Imploding (old IBM TERSE), IBM TERSE (new), IBM LZ77 z Architecture (PFS).

[edit] Encryption

See also: ZIP (file format)#Strong encryption controversy
ZIP supports a simple password-based symmetric encryption system which is documented in the ZIP specification, and known to be seriously flawed. In particular it is vulnerable to known-plaintext attacks which are in some cases made worse by poor implementations of random number generators.

New features including new compression and encryption (e.g. AES) methods have been documented in the .ZIP File Format Specification since version 5.2. A WinZip-developed AES-based standard is used also by 7-Zip, XCeed, and DotNetZip, but some vendors use other formats. PKWARE SecureZIP also supports RC2, RC4, DES, 3DES encryption methods, Digital Certificate-based encryption and authentication (X.509), and archive header encryption.

[edit] ZIP64

The original ZIP format had a 4GB limit on various things (uncompressed size of a file, compressed size of a file and total size of the archive), as well as a limit of 65535 entries in a zip archive. In version 4.5 of the specification (which is not the same as v4.5 of any particular tool), PKWARE introduced the "ZIP64" format extensions to get around these limitations. Zip64 support is emerging. For example, the File Explorer in Windows XP does not support ZIP64, but the Explorer in Windows Vista does. Likewise--some libraries, such as DotNetZip and IO::Compress::Zip in Perl, support ZIP64, while others, such as Java's built-in java.util.zip, still lack it.

[edit] Advantages and Disadvantages of the Approach

Compressing files separately, as is done in ZIP files, allows for random access: individual files can be retrieved without reading through other data. It may allow better overall compression by using different algorithms for different files. Even when confining the possibility to DEFLATE compression, the use of different compression dictionaries for each file may result in a smaller archive overall.

This approach is less well-suited, in general, to archival of a large number of small files. In the ZIP archive format, the metadata for each entry--the information about each individual entry--is not compressed. This limits the maximum achievable compression ratio, especially as the size of the individual entries diminishes and approaches the size of the metadata for the entry.

An alternate approach is used in a compressed tar archive (.tar.gz, or .tgz), in which the file data and metadata is compressed as a unit using gzip. The downside of this approach is the loss of random-access efficiency.

[edit] Combining ZIP with other file formats

The ZIP file format allows for a comment containing any data to occur at the end of the file after the central directory. Also, because the central directory specifies the offset of each file in the archive with respect to the start, it is possible in practice for the first file entry to start at an offset other than zero.

This allows arbitrary data to occur in the file both before and after the ZIP archive data, and for the archive to still be read by a ZIP application. A side-effect of this is that it is possible to author a file that is both a working ZIP archive and another format, provided that the other format tolerates arbitrary data at its end, beginning, or middle. Self-extracting archives (SFX), of the form supported by WinZip and DotNetZip, take advantage of this--they are .exe files that conform to the PKZIP AppNote.txt specification and can be read by compliant zip tools or libraries.

This property of the ZIP format, and of the JAR format which is a variant of ZIP, can be exploited to hide harmful Java classes inside a seemingly harmless file, such as a GIF image uploaded to the web. This so-called GIFAR exploit has been demonstrated as an effective attack against web applications such as Facebook.

[edit] Implementing a Computer Application that Reads or Writes ZIP files

There are numerous ZIP tools available, and numerous ZIP libraries for various programming environments. Some of the libraries are commercial, some are not. Some are open source, some are not. WinZip is perhaps the most popular and famous ZIP tool--it runs primarily on Windows and is a user tool for creating or extracting ZIP files. WinRAR, IZarc, Info-zip, 7-zip and DotNetZip are other tools, available on various platforms. Some of those tools have library or programmatic interfaces.

There are some useful development libraries which are available as Free Software contributions such as the GNU gzip project and Info-ZIP. For Java, there are a few options: Java Platform, Standard Edition contains the package "java.util.zip" to handle standard zip files; the Zip64File library specifically supports large files (larger than 4GB) and treats ZIP files using random access; and the Apache Ant tool contains a more complete implementation released under the Apache Software License.

For .NET applications, there is a no-cost open-source library called DotNetZip available in source and binary form under the Microsoft Public License. It supports many ZIP features, including passwords for traditional ZIP encryption or WinZip-compatible AES encryption, Unicode, ZIP64, zip comments, spanned archives, and self-extracting archives. The Microsoft .NET 3.5 runtime library includes a class System.IO.Packaging.Package that supports the ZIP format. It is primarily designed for document formats using the ISO/IEC international standard Open Packaging Conventions.

The Info-ZIP implementations of the ZIP format adds support for Unix filesystem features, such as user and group IDs, file permissions, and support for symbolic links. The Apache Ant implementation is aware of these to the extent that it can create files with predefined Unix permissions. The Info-ZIP implementations also know how to use the error correction capabilities built into the ZIP compression format. Some programs (such as IZArc) do not and will choke on a file that has errors.

The Info-ZIP Windows tools also support NTFS filesystem permissions, and will make an attempt to translate from NTFS permissions to Unix permissions or vice-versa when extracting files. This can result in potentially unintended combinations, e.g. .exe files being created on NTFS volumes with executable permission denied.

[edit] Windows Compressed Folders and ZIP

Versions of Microsoft Windows have included support for ZIP compression in Explorer since the Plus! pack was released for Windows 98. Microsoft calls this feature "Compressed Folders". Not all ZIP features are supported by the Windows Compressed Folders capability. For example, ZIP64, AES Encryption, split or spanned archives, and Unicode entry encoding are not known to be readable or writable by the Compressed Folders feature in Windows XP or Windows Vista.

[edit] Strong encryption controversy

When WinZip 9.0 public beta was released in 2003, WinZip introduced its own AES-256 encryption, using a different file format, along with the documentation for the new specification. The encryption standards themselves were not proprietary, but PKWARE had not updated APPNOTE.TXT to include Strong Encryption Specification (SES) since 2001, which had been used by PKZIP versions 5.0 and 6.0. WinZip technical consultant Kevin Kearney and StuffIt product manager Mathew Covington accused PKWARE of withholding SES, but PKZIP chief technology officer Jim Peterson claimed that Certificate-based encryption was still incomplete. However, the latest publicly available APPNOTE.TXT at the time was version 4.5 (available on PKWARE's FTP site), which not only omitted SES, but also omitted Deflate64, DCL Implode, BZip2 compression methods used by .ZIP files created by contemporary PKZIP products.

To overcome this shortcoming, contemporary products such as PentaZip 'implemented' strong ZIP encryption by encrypting ZIP archives into a different file format.

In another controversial move, PKWare applied for a patent in 2003-07-16 describing a method for combining .ZIP and strong encryption to create a secure .ZIP file.

In the end, PKWARE and WinZip agreed to support each other's products. On 2004-01-21, PKWARE announced the support of WinZip-based AES compression format. In later version of WinZip beta, it is able to support SES-based ZIP files. PKWARE eventually released version 5.2 of .ZIP File Format Specification to public, which documented SES.

[edit] See also


	PKZIP

	List of archive formats

	LZW compression method

	Comparison of file archivers



[edit] References



	^ "Phillip Katz, Computer Software Pioneer, 37". The New York Times. Monday, May 1, 2000. http://www.nytimes.com/2000/05/01/us/phillip-katz-computer-software-pioneer-37.html. Retrieved 2009-06-14.

	^ "Additional Compression Methods Specification". WinZip. Mansfield, Connecticut: WinZip Computing S.L.. 2009-05-19. http://www.winzip.com/comp_info.htm. Retrieved 2009-05-24.

	^ http://www.pkware.com/documents/casestudies/APPNOTE.TXT

	^ Stay, Michael. "ZIP Attacks with Reduced Known Plaintext". http://math.ucr.edu/~mike/zipattacks.pdf

	^ AES Encryption Information: Encryption Specification AE-1 and AE-2

	^ Application Note on the .ZIP file format

	^ http://www.pkware.com/documents/casestudies/APPNOTE.TXT

	^ A photo that can steal your online credentials

	^ http://www.codeplex.com/DotNetZip

	^ http://www.codeplex.com/DotNetZip/license

	^ http://msdn.microsoft.com/en-us/library/system.io.packaging.package.aspx

	^ http://en.wikipedia.org/wiki/Windows_Millennium

	^ WinZip - AES Encryption Information

	^ The .zip standard splinters | InfoWorld | News | 2003-06-10 | By Lincoln Spector, PC World.com

	^ PKWare seeks patent for .zip file format | InfoWorld | News | 2003-07-25 | By Robert McMillan, IDG News Service

	^ Software makers patch Zip tiff - CNET News.com

	^ http://www.theregister.co.uk/2004/01/21/zip_file_encryption_compromise_thrashed/




[edit] External links


	Judgment in favor of SEA in SEA v. PKWARE and Phil Katz

	Technical specifications of the PKZIP file formats from info-ZIP

	Current file format specification from PKWARE (including many recent features that are not widely supported)

	18 Years of ZIP format: Happy Birthday at The Data Compression News Blog

	Comparison of the performances of various methods of data compression (french)

	.NET Zip library - reads and writes zip archives.

	ZIP2 file format specification

	ZIP File Quine

	Limitations of java.util.zip

	At4J - Java implementation of Zip.

	ZipStorer: A pure C# class to compress and store files in zip archives





	


	

vde

Archive formats (comparison by type)



	



	Archiving only
	
ar cpio shar tar LBR




	



	Compression only
	
bzip2 gzip xz LZMA SQ compress




	



	Archiving and compression
	
7z ACE AFA ARC Cabinet cpt DGCA .dmg GCA kgb LHA LZX RAR qda sit SQX zoo ZIP lzop UDA




	



	Software packaging and distribution
	
deb pkg RPM RUNZ  MSI JAR (WAR RAR (Java) EAR)




	



	Document packaging and distribution
	
OEB Package Format OEBPS Container Format Open Packaging Conventions PAQ
















Retrieved from "http://en.wikipedia.org/wiki/ZIP_(file_format)"
			Categories: Archive formats | American inventionsHidden categories: Articles containing potentially dated statements from 2009 | All articles containing potentially dated statements | All articles with unsourced statements | Articles with unsourced statements from January 2010 | Articles with unsourced statements from May 2009			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
	
		Languages

		
			
					Български

					Catal

					Česky

					Cymraeg

					Deutsch

					Espaol

					Franais

					한국어

					Bahasa Indonesia

					Italiano

					Ltzebuergesch

					मराठी

					Nederlands

					日本語

					‪Norsk (bokml)‬

					Polski

					Portugus

					Русский

					Simple English

					Slovenčina

					Српски / Srpski

					Suomi

					Svenska

					Trke

					Українська

					吴语

					中文

			

		
	
		
			
			
				
				
			
						 This page was last modified on 6 February 2010 at 17:46.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Open eBook

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			See also: EPUB

Open eBook Publication Structure (OEBPS)

	Filename extension
	.opf



	Internet media type
	application/oebps-package+xml



	Developed by
	Open eBook Forum



	Initial release
	1999



	Latest release
	Open eBook Publication Structure (OEBPS) 1.2 / August 2002



	Type of format
	e-Book file format



	Contained by
	OEB Package Format (ZIP)



	Extended from
	XML, defined subset of XHTML, CSS, Dublin Core



	Extended to
	EPUB electronic publication standard



	Website
	Open eBook Forum




Open eBook (or OEB), or formally, the Open eBook Publication Structure (OEBPS), is a legacy e-book format "based primarily on technology developed by SoftBook Press" and on XML; it has been superseded by the EPUB electronic publication standard.

Open eBook is a ZIP file plus a Manifest file. Inside the package a defined subset of XHTML may be used, along with CSS and Dublin Core metadata. The default file extension is .opf (OEB Package Format).
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[edit] Specification release history


	September 2007  Open Publication Structure (OPS) 2.0, EPUB. Released, supersedes the OEBPS 1.2

	August 2002  OEBPS 1.2 Recommended Specification Released

	June 2001  OEBPS 1.0.1 replaces OEBPS 1.0

	September 1999  Open eBook Publication Structure (OEBPS) 1.0 released



[edit] Reader software


	SoftBook

	Adobe Digital Editions

	FBReader  GPL eBook reader available for various linux based PDAs and desktops.

	Lexcycle Stanza

	Mobipocket

	Openberg Lector  crossplatform reader released under the GPL and based on Mozilla platform

	WordPlayer  eBook reader for Android (Google) Phone OS



[edit] Reader devices


	SoftBook, 1998

	Sony Reader  As of 7/24/2008 the Sony Reader PRS-505 supports the EPUB file format with the release of Sony eBook Library version 2.2.00.18100 and Reader firmware version 1.1.00.18040 

	Intel Reader 



[edit] See also


	Comparison of e-book formats

	Open Packaging Conventions
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[edit] External links


	Open eBook Forum

	Open eBook Validator

	Open Publication Structure (OPS) 2.0

	Adobe's Sample eBook Library

	Article "EPUB" at the MobileRead Wiki
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XHTML

	



	Filename extension
	.xhtml, .xht,

.xml, .html, .htm



	Internet media type
	application/xhtml+xml



	Developed by
	World Wide Web Consortium



	Type of format
	Markup language



	Extended from
	XML, HTML



	Standard(s)
	1.0 (Recommendation),

1.1 (Recommendation),

1.1 SE (Working Draft),

5 (Working Draft),


2.0 (Working Draft)






	HTML



	



	

	HTML and HTML5

	Dynamic HTML

	XHTML

	XHTML Mobile Profile and C-HTML

	Canvas element

	Character encodings

	Document Object Model

	Font family

	HTML editor

	HTML element

	HTML Frames

	HTML5 video

	HTML scripting

	Layout engine

	Quirks mode

	Style sheets

	Unicode and HTML

	W3C and WHATWG

	Web colors

	WebGL

	Web Storage

	Comparison of

	document markup languages

	web browsers

	layout engines for

	HTML

	HTML5

	HTML5 Media

	Non-standard HTML

	XHTML















	
This box: viewtalkedit





XHTML (Extensible Hypertext Markup Language) is a family of XML markup languages that mirror or extend versions of the widely used Hypertext Markup Language (HTML), the language in which web pages are written.

While HTML (prior to HTML5) was defined as an application of Standard Generalized Markup Language (SGML), a very flexible markup language framework, XHTML is an application of XML, a more restrictive subset of SGML. Because XHTML documents need to be well-formed, they can be parsed using standard XML parsersunlike HTML, which requires a lenient HTML-specific parser.

XHTML 1.0 became a World Wide Web Consortium (W3C) Recommendation on January 26, 2000. XHTML 1.1 became a W3C Recommendation on May 31, 2001. XHTML5 is undergoing development as of September 2009, as part of the HTML5 specification.
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[edit] Overview

XHTML 1.0 is "a reformulation of the three HTML 4 document types as applications of XML 1.0". The World Wide Web Consortium (W3C) also continues to maintain the HTML 4.01 Recommendation and the specifications for HTML5 and XHTML5 are being actively developed. In the current XHTML 1.0 Recommendation document, as published and revised to August 2002, the W3C commented that, "The XHTML family is the next step in the evolution of the Internet. By migrating to XHTML today, content developers can enter the XML world with all of its attendant benefits, while still remaining confident in their content's backward and future compatibility."

However, in 2004, the Web Hypertext Application Technology Working Group (WHATWG) formed, independently of the W3C, to work on advancing ordinary HTML not based on XHTML. Most major browser vendors were unwilling to implement the features in new W3C XHTML drafts, and felt that they didn't serve the needs of modern web development. The WHATWG eventually began working on a standard that supported both XML and non-XML serializations, HTML 5, in parallel to W3C standards such as XHTML 2. In 2007, the W3C's HTML working group voted to officially recognize HTML 5 and work on it as the next-generated HTML standard. In 2009, the W3C allowed the XHTML 2 Working Group's charter to expire, acknowledging that HTML 5 would be the sole next-generation HTML standard, including both XML and non-XML serializations.

[edit] Motivation

XHTML was developed to make HTML more extensible and increase interoperability with other data formats. HTML 4 was ostensibly an application of Standard Generalized Markup Language (SGML); however the specification for SGML was complex, and neither web browsers nor the HTML 4 Recommendation were fully conformant with it. The XML standard, approved in 1998, provided a simpler data format closer in spirit to HTML 4. By shifting to an XML format, it was hoped HTML would become compatible with common XML tools; servers and proxies would be able to transform content, as necessary, for constrained devices such as mobile phones. By utilizing namespaces, XHTML documents could provide extensibility by including fragments from other XML-based languages such as Scalable Vector Graphics and MathML. Finally, the renewed work would provide an opportunity to divide HTML into reusable components (XHTML Modularization) and clean up untidy parts of the language.

[edit] Relationship to HTML
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The only essential difference between XHTML and HTML is that XHTML must be well-formed XML, while HTML need not be. (HTML 4 and earlier were nominally SGML, while HTML 5 defines its own parsing model in great detail.) Some examples of differences this imposes in practice are:


	In HTML, some tags (e.g., <br>) are always empty and may not have closing tags, whereas all elements must be explicitly closed in XHTML. XML permits two ways of writing empty elements: <br/> and <br></br>. In XML these are interchangeable, and either can be used freely for any tag. However, if XHTML content is to be served with the text/html Internet media type to legacy browsers, only the self-closing form should be used for always-empty elements. They should be expressed like <br />, with an extra space that can help parsing by some specific out of date browsers. An explicit closing tag should be used for empty elements that are not always empty (like <script></script>). Without following these rules and recommendations, some browsers will parse empty elements incorrectly.

	Similarly, HTML permits omitting end tags for some elements, such as <p>. XHTML forbids this.

	In HTML, almost everything is case-insensitive, while in XML, all element and attribute names are case-sensitive. XHTML requires all element and attribute names to be lowercase, while in HTML documents it's common to find uppercase or even mixed-case names.

	Various versions of HTML often permit quotes to be omitted from attribute values, e.g., <body lang=en>. In XHTML, all attribute values must be enclosed by quotes, either single or double: <body lang="en"> or <body lang='en'>.

	HTML permits "attribute minimization", where boolean attributes can have their value omitted entirely, e.g., <option selected>. All XML attributes must have explicit quoted values, so in XML this would be written as <option selected="selected">.

	Some required elements may be omitted in HTML, in which case they are implicitly added by the parser. For instance, various versions of HTML don't require <html>, <head>, or <body> tags to be present unless they're intended to have attributes. On the other hand, in XML the DOM must be determined without having to know which elements are required, so these tags must be specified explicitly.



In addition to these differences, some specifications define only an HTML serialization or only an XHTML serialization. XHTML 1.0 is roughly just an XML serialization of HTML 4.0, but XHTML 1.1, 1.2, and 2.0 have no HTML serialization, while HTML versions less than 4 have no XML serialization. HTML 5 is the first (X)HTML standard designed to support both HTML and XHTML serializations equally.

[edit] Adoption

The similarities between HTML 4.01 and XHTML 1.0 led many web sites and content management systems to adopt the initial W3C XHTML 1.0 Recommendation. To aid authors in the transition, the W3C provided guidance on how to publish XHTML 1.0 documents in an HTML-compatible manner, and serve them to browsers that were not designed for XHTML.

Such "HTML-compatible" content is sent using the HTML media type (text/html) rather than the official Internet media type for XHTML (application/xhtml+xml). When measuring the adoption of XHTML to that of regular HTML, therefore, it is important to distinguish whether it is media type usage or actual document contents that is being compared.

Most web browsers have mature support for all of the possible XHTML media types. The notable exception is Internet Explorer by Microsoft; rather than rendering application/xhtml+xml content, a dialog box invites the user to save the content to disk instead. Both Internet Explorer 7 (released in 2006) and Internet Explorer 8 (released in March 2009) exhibit this behavior, and it is unclear whether this will be resolved in a future release. As long as this remains the case, most web developers avoid using XHTML that isnt HTML-compatible, so advantages of XML such as namespaces, faster parsing and smaller-footprint browsers do not benefit the user. Microsoft developer Chris Wilson explained in 2005 that IE7s priorities were improved security and CSS support, and that proper XHTML support would be difficult to graft onto IEs compatibility-oriented HTML parser.

[edit] Criticism

In the early 2000s, some web developers began to question why Web authors ever made the leap into authoring in XHTML. Others countered that the problems ascribed to the use of XHTML could mostly be attributed to two main sources: the production of invalid XHTML documents by some Web authors and the lack of support for XHTML built into Internet Explorer 6. They went on to describe the benefits of XML-based Web documents (i.e. XHTML) regarding searching, indexing and parsing as well as future-proofing the Web itself.

In October 2006, HTML inventor and W3C chair Tim Berners-Lee, introducing a major W3C effort to develop new HTML 5 and XHTML 5 specifications, posted in his blog that, "The attempt to get the world to switch to XML  all at once didn't work. The large HTML-generating public did not move  Some large communities did shift and are enjoying the fruits of well-formed systems  The plan is to charter a completely new HTML group." In the current HTML and XHTML 5 working draft, its authors say that, "special attention has been given to defining clear conformance criteria for user agents in an effort to improve interoperability  while at the same time updating the HTML specifications to address issues raised in the past few years." Ian Hickson, author of a paper criticising the improper use of XHTML in 2002, is a member of the group developing this specification and is listed as one of the co-authors of the current working draft.

Simon Pieters researched the XML-compliance of mobile browsers and concluded the claim that XHTML would be needed for mobile devices is simply a myth.

[edit] Versions of XHTML

[edit] XHTML 1.0





Wikipedia uses XHTML 1.0 Transitional


December 1998 saw the publication of a W3C Working Draft entitled Reformulating HTML in XML. This introduced Voyager, the codename for a new markup language based on HTML 4 but adhering to the stricter syntax rules of XML. By February 1999 the specification had changed name to XHTML 1.0: The Extensible HyperText Markup Language, and in January 2000 it was officially adopted as a W3C Recommendation. There are three formal DTDs for XHTML 1.0, corresponding to the three different versions of HTML 4.01:


	XHTML 1.0 Strict is the XML equivalent to strict HTML 4.01, and includes elements and attributes that have not been marked deprecated in the HTML 4.01 specification.

	XHTML 1.0 Transitional is the XML equivalent of HTML 4.01 Transitional, and includes the presentational elements (such as center, font and strike) excluded from the strict version.

	XHTML 1.0 Frameset is the XML equivalent of HTML 4.01 Frameset, and allows for the definition of frameset documentsa common Web feature in the late 1990s.



The second edition of XHTML 1.0 became a W3C Recommendation in August 2002.

[edit] Modularization of XHTML

Modularization provides an abstract collection of components through which XHTML can be subsetted and extended. The feature is intended to help XHTML extend its reach onto emerging platforms, such as mobile devices and Web-enabled televisions. The initial draft of Modularization of XHTML became available in April 1999, and reached Recommendation status in April 2001.

The first XHTML Family Markup Languages to be developed with this technique were XHTML 1.1 and XHTML Basic 1.0. Another example is XHTML-Print (W3C Recommendation, September 2006), a language designed for printing from mobile devices to low-cost printers.

In October 2008 Modularization of XHTML was superseded by XHTML Modularization 1.1, which adds an XML Schema implementation.

[edit] XHTML 1.1Module-based XHTML

XHTML 1.1 evolved out of the work surrounding the initial Modularization of XHTML specification. The W3C released a first draft in September 1999; Recommendation status was reached in May 2001. The modules combined within XHTML 1.1 effectively recreate XHTML 1.0 Strict, with the addition of ruby annotation elements (ruby, rbc, rtc, rb, rt and rp) to better support East-Asian languages. Other changes include removal of the lang attribute (in favour of xml:lang), and removal of the name attribute from the a and map elements.

Although XHTML 1.1 is largely compatible with XHTML 1.0 and HTML 4, in August 2002 the HTML WG (renamed to XHTML2 WG since) issued a Working Group Note advising that it should not be transmitted with the HTML media type. With limited browser support for the alternate application/xhtml+xml media type, XHTML 1.1 proved unable to gain widespread use. In January 2009 a second edition of the document (XHTML Media Types - Second Edition, not to be confused with the XHTML 1.1 - 2nd ed) was issued, relaxing this restriction and allowing XHTML 1.1 to be served as text/html.

XHTML 1.1 Second Edition (W3C Proposed Edited Recommendation) was issued on 7 May 2009 and rescinded on 19 May 2009. (This does not affect the text/html media type usage for XHTML 1.1 as specified in the: XHTML Media Types - Second Edition)

[edit] XHTML Basic and XHTML-MP

To support constrained devices, XHTML Basic was created by the W3C; it reached Recommendation status in December 2000. XHTML Basic 1.0 is the most restrictive version of XHTML, providing a minimal set of features that even the most limited devices can be expected to support.

The Open Mobile Alliance and its predecessor the WAP Forum released three specifications between 2001 and 2006 that extended XHTML Basic 1.0. Known as XHTML Mobile Profile or XHTML-MP, they were strongly focused on uniting the differing markup languages used on mobile handsets at the time. All provide richer form controls than XHTML Basic 1.0, along with varying levels of scripting support.

XHTML Basic 1.1 became a W3C Recommendation in July 2008, superseding XHTML-MP 1.2. XHTML Basic 1.1 is almost but not quite a subset of regular XHTML 1.1. The most notable addition over XHTML 1.1 is the inputmode attributealso found in XHTML-MP 1.2which provides hints to help browsers improve form entry.

[edit] XHTML 1.2

The XHTML 2 Working Group is considering the creation of a new language based on XHTML 1.1. If XHTML 1.2 is created, it will include WAI-ARIA and role attributes to better support accessible web applications, and improved Semantic Web support through RDFa. The inputmode attribute from XHTML Basic 1.1, along with the target attribute (for specifying frame targets) may also be present. It's important to note that the XHTML2 WG have not yet been chartered to carry out the development of XHTML1.2 and the W3C has announced that it does not intend to recharter the XHTML2 WG, this means that the XHTML1.2 proposal may not eventuate.

[edit] XHTML 2.0

Between August 2002 and July 2006 the W3C released the first eight Working Drafts of XHTML 2.0, a new version of XHTML able to make a clean break from the past by discarding the requirement of backward compatibility. This lack of compatibility with XHTML 1.x and HTML 4 caused some early controversy in the web developer community. Some parts of the language (such as the role and RDFa attributes) were subsequently split out of the specification and worked on as separate modules, partially to help make the transition from XHTML 1.x to XHTML 2.0 smoother. A ninth draft of XHTML 2.0 was expected to appear in 2009, however, on July 2, 2009, the W3C decided to let the XHTML2 Working Group charter expire by that year's end, effectively halting any further development of the draft into a standard.

New features introduced by XHTML 2.0 include:


	HTML forms will be replaced by XForms, an XML-based user input specification allowing forms to be displayed appropriately for different rendering devices.

	HTML frames will be replaced by XFrames.

	The DOM Events will be replaced by XML Events, which uses the XML Document Object Model.

	A new list element type, the nl element type, will be included to specifically designate a list as a navigation list. This will be useful in creating nested menus, which are currently created by a wide variety of means like nested unordered lists or nested definition lists.

	Any element will be able to act as a hyperlink, e.g., <li href="articles.html">Articles</li>, similar to XLink. However, XLink itself is not compatible with XHTML due to design differences.

	Any element will be able to reference alternative media with the src attribute, e.g., <p src="lbridge.jpg" type="image/jpeg">London Bridge</p> is the same as <object src="lbridge.jpg" type="image/jpeg"><p>London Bridge</p></object>.

	The alt attribute of the img element has been removed: alternative text will be given in the content of the img element, much like the object element, e.g., <img src="hms_audacious.jpg">HMS <span class="italic">Audacious</span></img>.

	A single heading element (h) will be added. The level of these headings are determined by the depth of the nesting. This allows the use of headings to be infinite, rather than limiting use to six levels deep.

	The remaining presentational elements i, b and tt, still allowed in XHTML 1.x (even Strict), will be absent from XHTML 2.0. The only somewhat presentational elements remaining will be sup and sub for superscript and subscript respectively, because they have significant non-presentational uses and are required by certain languages. All other tags are meant to be semantic instead (e.g. <strong> for strong or bolded text) while allowing the user agent to control the presentation of elements via CSS.

	The addition of RDF triple with the property and about attributes to facilitate the conversion from XHTML to RDF/XML.



[edit] HTML5Vocabulary and APIs for HTML5 and XHTML5

Main article: HTML5
HTML5 initially grew independently of the W3C, through a loose group of browser manufacturers and other interested parties calling themselves the WHATWG, or Web Hypertext Application Technology Working Group. The WHATWG announced the existence of an open mailing list in June 2004, along with a website bearing the strapline Maintaining and evolving HTML since 2004. The key motive of the group was to create a platform for dynamic web applications; they considered XHTML 2.0 to be too document-centric, and not suitable for the creation of internet forum sites or online shops.

In April 2007, the Mozilla Foundation and Opera Software joined Apple in requesting that the newly rechartered HTML Working Group of the W3C adopt the work, under the name of HTML 5. The group resolved to do this the following month, and the First Public Working Draft of HTML 5 was issued by the W3C in January 2008. The most recent W3C Working Draft was published in June 2008.

HTML5 has both a regular text/html serialization and an XML serialization, which is known as XHTML5. In addition to the markup language, the specification includes a number of application programming interfaces. The Document Object Model is extended with APIs for editing, drag-and-drop, data storage and network communication.

The language is more compatible with HTML 4 and XHTML 1.x than XHTML 2.0, due to the decision to keep the existing HTML form elements and events model. It adds many new elements not found in XHTML 1.x, however, such as section and aside. (The XHTML 1.2 equivalent (which (X)HTML5 replaces) of these structural elements would be <div role="region"> and <div role="complementary">.)

As of 2009-09-03, the latest editors draft includes WAI-ARIA support.

[edit] Valid XHTML documents

An XHTML document that conforms to an XHTML specification is said to be valid. Validity assures consistency in document code, which in turn eases processing, but does not necessarily ensure consistent rendering by browsers. A document can be checked for validity with the W3C Markup Validation Service. In practice, many web development programs provide code validation based on the W3C standards.

[edit] Root element

The root element of an XHTML document must be html, and must contain an xmlns attribute to associate it with the XHTML namespace. The namespace URI for XHTML is http://www.w3.org/1999/xhtml. The example tag below additionally features an xml:lang attribute to identify the document with a natural language:




<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en">



[edit] DOCTYPEs

Main article: DOCTYPE
In order to validate an XHTML document, a Document Type Declaration, or DOCTYPE, may be used. A DOCTYPE declares to the browser the Document Type Definition (DTD) to which the document conforms. A Document Type Declaration should be placed before the root element.

The system identifier part of the DOCTYPE, which in these examples is the URL that begins with http://, need only point to a copy of the DTD to use, if the validator cannot locate one based on the public identifier (the other quoted string). It does not need to be the specific URL that is in these examples; in fact, authors are encouraged to use local copies of the DTD files when possible. The public identifier, however, must be character-for-character the same as in the examples.

[edit] XML declaration

A character encoding may be specified at the beginning of an XHTML document in the XML declaration when the document is served using the application/xhtml+xml MIME type. (If an XML document lacks encoding specification, an XML parser assumes that the encoding is UTF-8 or UTF-16, unless the encoding has already been determined by a higher protocol.)

For example:


	<?xml version="1.0" encoding="UTF-8"?>



The declaration may be optionally omitted because it declares as its encoding the default encoding. However, if the document instead makes use of XML 1.1 or another character encoding, a declaration is necessary. Internet Explorer prior to version 7 enters quirks mode, if it encounters an XML declaration in a document served as text/html.

[edit] Common errors

Some of the most common errors in the usage of XHTML are:


	Not closing empty elements (elements without closing tags in HTML4)

	Incorrect: <br>

	Correct: <br />

Note that any of these is acceptable in XHTML: <br></br>, <br/>, and <br/>. Older HTML-only browsers interpreting it as HTML will generally accept <br> and <br/>.





	Not closing non-empty elements

	Incorrect: <p>This is a paragraph.<p>This is another paragraph.

	Correct: <p>This is a paragraph.</p><p>This is another paragraph.</p>





	Improperly nesting elements (Note that this would also be invalid in HTML)

	Incorrect: <em><strong>This is some text.</em></strong>

	Correct: <em><strong>This is some text.</strong></em>





	Not putting quotation marks around attribute values

	Incorrect: <td rowspan=3>

	Incorrect: <td rowspan='3">

	Correct: <td rowspan="3">

	Correct: <td rowspan='3'>





	Using the ampersand character outside of entities (Note that this would also be invalid in HTML)

	Incorrect: <title>Cars & Trucks</title>

	Correct: <title>Cars &amp; Trucks</title>

	Incorrect: <a href="index.php?page=news&id=5">News</a>

	Correct: <a href="index.php?page=news&amp;id=5">News</a>





	Failing to recognize that XHTML elements and attributes are case sensitive

	Incorrect: <BODY><P ID="ONE">The Best Page Ever</P></BODY>

	Correct: <body><p id="ONE">The Best Page Ever</p></body>





	Using attribute minimization

	Incorrect: <textarea readonly>READ-ONLY</textarea>

	Correct: <textarea readonly="readonly">READ-ONLY</textarea>





	Misusing CDATA, script-comments and xml-comments when embedding scripts and stylesheets.

	This problem can be avoided altogether by putting all script and stylesheet information into separate files and referring to them as follows in the XHTML head element.










 <link rel="stylesheet" href="/style/screen.css" type="text/css" />
 <script type="text/javascript" src="/script/site.js"></script>




	

	Note: The format <script ></script>, rather than the more concise <script  />, is required for HTML compatibility when served as MIME type text/html.




	If an author chooses to include script or style data inline within an XHTML document, different approaches are recommended as shown in the examples below, depending whether the author intends to serve the page as application/xhtml+xml and target only fully conformant browsers, or serve the page as text/html and try to obtain usability in Internet Explorer 6 and other non-conformant browsers.







[edit] Backward compatibility

XHTML 1.x documents are mostly backward compatible with HTML 4 user agents when the appropriate guidelines are followed. XHTML 1.1 is essentially compatible, although the elements for ruby annotation are not part of the HTML 4 specification and thus generally ignored by HTML 4 browsers. Later XHTML 1.x modules such as those for the role attribute, RDFa and WAI-ARIA degrade gracefully in a similar manner.

XHTML 2 is significantly less compatible, although this can be mitigated to some degree through the use of scripting. (This can be simple one-liners, such as the use of document.createElement() to register a new HTML element within Internet Explorer, or complete JavaScript frameworks, such as the FormFaces implementation of XForms.)

[edit] Examples

The following are examples of XHTML 1.0 Strict, with both having the same visual output. The former one follows the HTML Compatibility Guidelines of the XHTML Media Types Note while the latter one breaks backward compatibility, but provides cleaner markup.


Media type recommendation for the examples:

	Media type
	Example 1
	Example 2



	application/xhtml+xml
	SHOULD
	SHOULD



	application/xml
	MAY
	MAY



	text/xml
	MAY
	MAY



	text/html
	MAY
	SHOULD NOT




Example 1.




<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
 "http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en" lang="en">
 <head>
 <meta http-equiv="Content-Type" content="text/html; charset=UTF-8" />
 <title>XHTML 1.0 Example</title>
 <script type="text/javascript">
 //<![CDATA[
 function loadpdf() {
    document.getElementById("pdf-object").src="http://www.w3.org/TR/xhtml1/xhtml1.pdf";
 }
 //]]>
 </script>
 </head>
 <body onload="loadpdf()">
 <p>This is an example of an
 <abbr title="Extensible HyperText Markup Language">XHTML</abbr> 1.0 Strict document.<br />
 <img id="validation-icon"
    src="http://www.w3.org/Icons/valid-xhtml10"
    alt="Valid XHTML 1.0 Strict" /><br />
 <object id="pdf-object"
    name="pdf-object"
    type="application/pdf"
    data="http://www.w3.org/TR/xhtml1/xhtml1.pdf"
    width="100%"
    height="500">
 </object>
 </p>
 </body>
</html>



Example 2.




<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
 "http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en">
 <head>
 <title>XHTML 1.0 Example</title>
 <script type="application/javascript">
 <![CDATA[
 function loadpdf() {
    document.getElementById("pdf-object").src="http://www.w3.org/TR/xhtml1/xhtml1.pdf";
 }
 ]]>
 </script>
 </head>
 <body onload="loadpdf()">
 <p>This is an example of an
 <abbr title="Extensible HyperText Markup Language">XHTML</abbr> 1.0 Strict document.<br/>
 <img id="validation-icon"
    src="http://www.w3.org/Icons/valid-xhtml10"
    alt="Valid XHTML 1.0 Strict"/><br/>
 <object id="pdf-object"
    type="application/pdf"
    data="http://www.w3.org/TR/xhtml1/xhtml1.pdf"
    width="100%"
    height="500"/>
 </p>
 </body>
</html>



Notes:


	The "loadpdf" function is actually a workaround for Internet Explorer. It can be replaced by adding <param name="src" value="http://www.w3.org/TR/xhtml1/xhtml1.pdf" /> within <object>.

	The img element does not get a name attribute in the XHTML 1.0 Strict DTD. Use id instead.



[edit] See also


	HTML

	List of computer standards

	List of XML and HTML character entity references
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	^ "XHTML 1.0 Specification, Appendix C: HTML Compatibility Guidelines". World Wide Web Consortium. 2000-01-26. http://www.w3.org/TR/xhtml1/#guidelines. Retrieved 2007-06-16.
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	^   Ian Hickson, a former developer of the Opera browser and cofounder of the WHATWG (2002-09-08). "Sending XHTML as text/html Considered Harmful". http://www.hixie.ch/advocacy/xhtml. Retrieved 2007-06-16.

	^ Anne van Kesteren, a developer of the Opera browser (2004-06-13). "XHTML is invalid HTML". http://annevankesteren.nl/2004/06/invalid-html. Retrieved 2007-06-16.

	^ Maciej Stachowiak, a developer of Apple's Safari browser (2006-09-20). "Understanding HTML, XML and XHTML". http://webkit.org/blog/?p=68. Retrieved 2007-06-16.
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Cascading Style Sheets (CSS) is a style sheet language used to describe the presentation semantics (that is, the look and formatting) of a document written in a markup language. Its most common application is to style web pages written in HTML and XHTML, but the language can be applied to any kind of XML document, including SVG and XUL.

CSS is designed primarily to enable the separation of document content (written in HTML or a similar markup language) from document presentation, including elements such as the layout, colors, and fonts. This separation can improve content accessibility, provide more flexibility and control in the specification of presentation characteristics, enable multiple pages to share formatting, and reduce complexity and repetition in the structural content (such as by allowing for tableless web design). CSS can also allow the same markup page to be presented in different styles for different rendering methods, such as on-screen, in print, by voice (when read out by a speech-based browser or screen reader) and on Braille-based, tactile devices. While the author of a document typically links that document to a CSS style sheet, readers can use a different style sheet, perhaps one on their own computer, to override the one the author has specified.

CSS specifies a priority scheme to determine which style rules apply if more than one rule matches against a particular element. In this so-called cascade, priorities or weights are calculated and assigned to rules, so that the results are predictable.

The CSS specifications are maintained by the World Wide Web Consortium (W3C). Internet media type (MIME type) text/css is registered for use with CSS by RFC 2318 (March 1998).



	

Contents



	1 Syntax

	1.1 Use

	1.2 Sources





	2 History

	2.1 Difficulty with adoption

	2.2 Variations

	2.2.1 CSS 1

	2.2.2 CSS 2

	2.2.3 CSS 3









	3 Browser support

	4 Limitations

	5 Advantages

	5.1 Flexibility

	5.2 Separation of Content from Presentation

	5.3 Site-wide consistency

	5.4 Bandwidth

	5.5 Page reformatting





	6 See also

	7 References

	8 Further reading

	9 External links









[edit] Syntax

CSS has a simple syntax and uses a number of English keywords to specify the names of various style properties.

A style sheet consists of a list of rules. Each rule or rule-set consists of one or more selectors and a declaration block. A declaration-block consists of a list of declarations in braces. Each declaration itself consists of a property, a colon (:), a value, then a semi-colon (;).

In CSS, selectors are used to declare which of the markup elements a style applies to, a kind of match expression. Selectors may apply to all elements of a specific type, or only those elements which match a certain attribute; elements may be matched depending on how they are placed relative to each other in the markup code, or on how they are nested within the document object model.

Pseudo-classes are another form of specification used in CSS to identify markup elements, and in some cases, specific user actions to which a particular declaration block applies. An often-used example is the :hover pseudo-class that applies a style only when the user 'points to' the visible element, usually by holding the mouse cursor over it. It is appended to a selector as in a:hover or #elementid:hover. Other pseudo-classes and pseudo-elements are, for example, :first-line, :visited or :before. A special pseudo-class is :lang(c), "c".

A pseudo-class selects entire elements, such as :link or :visited, whereas a pseudo-element makes a selection that may consist of partial elements, such as :first-line or :first-letter.

Selectors may be combined in other ways too, especially in CSS 2.1, to achieve greater specificity and flexibility.

Here is an example summing up the rules above:




selector [, selector2, ...][:pseudo-class] {
  property: value;
 [property2: value2;
  ...]
}
/* comment */



[edit] Use

Prior to CSS, nearly all of the presentational attributes of HTML documents were contained within the HTML markup; all font colors, background styles, element alignments, borders and sizes had to be explicitly described, often repeatedly, within the HTML. CSS allows authors to move much of that information to a separate style sheet resulting in considerably simpler HTML markup.

Headings (h1 elements), sub-headings (h2), sub-sub-headings (h3), etc., are defined structurally using HTML. In print and on the screen, choice of font, size, color and emphasis for these elements is presentational.

Prior to CSS, document authors who wanted to assign such typographic characteristics to, say, all h2 headings had to use the HTML font and other presentational elements for each occurrence of that heading type. The additional presentational markup in the HTML made documents more complex, and generally more difficult to maintain. In CSS, presentation is separated from structure. In print, CSS can define color, font, text alignment, size, borders, spacing, layout and many other typographic characteristics. It can do so independently for on-screen and printed views. CSS also defines non-visual styles such as the speed and emphasis with which text is read out by aural text readers. The W3C now considers the advantages of CSS for defining all aspects of the presentation of HTML pages to be superior to other methods. It has therefore deprecated the use of all the original presentational HTML markup.

[edit] Sources

CSS information can be provided by various sources. CSS style information can be either attached as a separate document or embedded in the HTML document. Multiple style sheets can be imported. Different styles can be applied depending on the output device being used; for example, the screen version can be quite different from the printed version, so that authors can tailor the presentation appropriately for each medium.

Priority scheme for CSS sources (from highest to lowest priority):


	Author styles (style information provided by the web page author), in the form of

	inline styles, inside the HTML document, style information on a single element, specified using the "style" attribute.

	embedded style, blocks of CSS information inside the HTML document itself

	external style sheets, i.e. a separate CSS-file referenced from the document





	User style

	a local CSS-file specified by the user using options in the web browser, and acting as an override, to be applied to all documents.





	User agent style

	the default style sheet applied by the user agent, e.g. the browser's default presentation of elements.







The style sheet with the highest priority gets used to display the content. Declarations that are not set in the highest priority source, will get passed on by a source of lower priority such as the user agent style. This process is called cascading.

One of the goals of CSS is also to allow users a greater degree of control over presentation; those who find the red italic headings difficult to read may apply other style sheets to the document. Depending on their browser and the web site, a user may choose from various style sheets provided by the designers, may remove all added style and view the site using his or her browser's default styling or may perhaps override just the red italic heading style without altering other attributes.

File highlightheaders.css containing:




h1 { color: white; background-color: orange !important; }
h2 { color: white; background-color: green !important; }



Such a file is stored locally and is applicable if that has been specified in the browser options. "!important" means that it prevails over the author specifications.

[edit] History

Style sheets have existed in one form or another since the beginnings of SGML in the 1970s. Cascading Style Sheets were developed as a means for creating a consistent approach to providing style information for web documents.

As HTML grew, it came to encompass a wider variety of stylistic capabilities to meet the demands of web developers. This evolution gave the designer more control over site appearance but at the cost of HTML becoming more complex to write and maintain. Variations in web browser implementations made consistent site appearance difficult, and users had less control over how web content was displayed.

To improve the capabilities of web presentation, nine different style sheet languages were proposed to the W3C's www-style mailing list. Of the nine proposals, two were chosen as the foundation for what became CSS: Cascading HTML Style Sheets (CHSS) and Stream-based Style Sheet Proposal (SSP). First, Hkon Wium Lie proposed Cascading HTML Style Sheets (CHSS) in October 1994, a language which has some resemblance to today's CSS. Bert Bos was working on a browser called Argo which used its own style sheet language, Stream-based Style Sheet Proposal (SSP). Lie and Bos worked together to develop the CSS standard (the 'H' was removed from the name because these style sheets could be applied to other markup languages besides HTML).

Unlike existing style languages like DSSSL and FOSI, CSS allowed a document's style to be influenced by multiple style sheets. One style sheet could inherit or "cascade" from another, permitting a mixture of stylistic preferences controlled equally by the site designer and user.

Hkon's proposal was presented at the "Mosaic and the Web" conference in Chicago, Illinois in 1994, and again with Bert Bos in 1995. Around this time, the World Wide Web Consortium was being established; the W3C took an interest in the development of CSS, and it organized a workshop toward that end chaired by Steven Pemberton. This resulted in W3C adding work on CSS to the deliverables of the HTML editorial review board (ERB). Hkon and Bert were the primary technical staff on this aspect of the project, with additional members, including Thomas Reardon of Microsoft, participating as well. By the end of 1996, CSS was ready to become official, and the CSS level 1 Recommendation was published in December.

Development of HTML, CSS, and the DOM had all been taking place in one group, the HTML Editorial Review Board (ERB). Early in 1997, the ERB was split into three working groups: HTML Working group, chaired by Dan Connolly of W3C; DOM Working group, chaired by Lauren Wood of SoftQuad; and CSS Working group, chaired by Chris Lilley of W3C.

The CSS Working Group began tackling issues that had not been addressed with CSS level 1, resulting in the creation of CSS level 2 on November 4, 1997. It was published as a W3C Recommendation on May 12, 1998. CSS level 3, which was started in 1998, is still under development as of 2009.

In 2005 the CSS Working Groups decided to enforce the requirements for standards more strictly. This meant that already published standards like CSS 2.1, CSS 3 Selectors and CSS 3 Text were pulled back from Candidate Recommendation to Working Draft level.

[edit] Difficulty with adoption

Although the CSS1 specification was completed in 1996 and Microsoft's Internet Explorer 3 was released in that year featuring some limited support for CSS, it would be more than three years before any web browser achieved near-full implementation of the specification. Internet Explorer 5.0 for the Macintosh, shipped in March 2000, was the first browser to have full (better than 99 percent) CSS1 support, surpassing Opera, which had been the leader since its introduction of CSS support 15 months earlier. Other browsers followed soon afterwards, and many of them additionally implemented parts of CSS2. As of July 2008, no (finished) browser has fully implemented CSS2, with implementation levels varying (see Comparison of layout engines (CSS)).

Even though early browsers such as Internet Explorer 3 and 4, and Netscape 4.x had support for CSS, it was typically incomplete and afflicted with serious bugs. This was a serious obstacle for the adoption of CSS.

When later 'version 5' browsers began to offer a fairly full implementation of CSS, they were still incorrect in certain areas and were fraught with inconsistencies, bugs and other quirks. The proliferation of such CSS-related inconsistencies and even the variation in feature support has made it difficult for designers to achieve a consistent appearance across platforms. Some authors commonly resort to using some workarounds such as CSS hacks and CSS filters in order to obtain consistent results across web browsers and platforms.

Problems with browsers' patchy adoption of CSS along with errata in the original specification led the W3C to revise the CSS2 standard into CSS2.1, which may be regarded as something nearer to a working snapshot of current CSS support in HTML browsers. Some CSS2 properties which no browser had successfully implemented were dropped, and in a few cases, defined behaviours were changed to bring the standard into line with the predominant existing implementations. CSS2.1 became a Candidate Recommendation on February 25, 2004, but CSS2.1 was pulled back to Working Draft status on June 13, 2005, and only returned to Candidate Recommendation status on July 19, 2007.

In the past, some web servers were configured to serve all documents with the filename extension .css as mime type application/x-pointplus rather than text/css. At the time, the Net-Scene company was selling PointPlus Maker to convert PowerPoint files into Compact Slide Show files (using a .css extension).

[edit] Variations

CSS has various levels and profiles. Each level of CSS builds upon the last, typically adding new features and typically denoted as CSS1, CSS2, and CSS3. Profiles are typically a subset of one or more levels of CSS built for a particular device or user interface. Currently there are profiles for mobile devices, printers, and television sets. Profiles should not be confused with media types which were added in CSS2.

[edit] CSS 1

The first CSS specification to become an official W3C Recommendation is CSS level 1, published in December 1996. Among its capabilities are support for:


	Font properties such as typeface and emphasis

	Color of text, backgrounds, and other elements

	Text attributes such as spacing between words, letters, and lines of text

	Alignment of text, images, tables and other elements

	Margin, border, padding, and positioning for most elements

	Unique identification and generic classification of groups of attributes



The W3C maintains the CSS1 Recommendation.

[edit] CSS 2

CSS level 2 was developed by the W3C and published as a Recommendation in May 1998. A superset of CSS1, CSS2 includes a number of new capabilities like absolute, relative, and fixed positioning of elements and z-index, the concept of media types, support for aural style sheets and bidirectional text, and new font properties such as shadows. The W3C maintains the CSS2 Recommendation.

CSS level 2 revision 1 or CSS 2.1 fixes errors in CSS2, removes poorly-supported features and adds already-implemented browser extensions to the specification. While it was a Candidate Recommendation for several months, on June 15, 2005 it was reverted to a working draft for further review. It was returned to Candidate Recommendation status on 19 July 2007.

[edit] CSS 3

CSS level 3 is currently under development. The W3C maintains a CSS3 progress report. CSS3 is modularized and will consist of several separate recommendations. The W3C CSS3 Roadmap provides a summary and introduction.

[edit] Browser support

Further information: Comparison of layout engines (Cascading Style Sheets)
Because not all browsers comply identically with CSS code, a coding technique known as a CSS filter can be used to show or hide parts of the CSS to different browsers, either by exploiting CSS-handling quirks or bugs in the browser, or by taking advantage of lack of support for parts of the CSS specifications. Using CSS filters, some designers have gone as far as delivering entirely different CSS to certain browsers in order to ensure that designs are rendered as expected. Because very early web browsers were either completely incapable of handling CSS, or render CSS very poorly, designers today often routinely use CSS filters that completely prevent these browsers from accessing any of the CSS. Internet Explorer support for CSS began with IE 3.0 and increased progressively with each version. By 2008, the first Beta of Internet Explorer 8 offered support for CSS 2.1 in its best web standards mode.

An example of a well-known CSS browser bug is the Internet Explorer box model bug, where box widths are interpreted incorrectly in several versions of the browser, resulting in blocks which are too narrow when viewed in Internet Explorer, but correct in standards-compliant browsers. The bug can be avoided in Internet Explorer 6 by using the correct doctype in (X)HTML documents. CSS hacks and CSS filters are used to compensate for bugs such as this, just one of hundreds of CSS bugs that have been documented in various versions of Netscape, Mozilla Firefox, Opera, and Internet Explorer (including Internet Explorer 7).

Even when the availability of CSS-capable browsers made CSS a viable technology, the adoption of CSS was still held back by designers' struggles with browsers' incorrect CSS implementation and patchy CSS support. Even today, these problems continue to make the business of CSS design more complex and costly than it was intended to be, and cross-browser testing remains a necessity. Other reasons for continuing non-adoption of CSS are: its perceived complexity, authors' lack of familiarity with CSS syntax and required techniques, poor support from authoring tools, the risks posed by inconsistency between browsers and the increased costs of testing.

Currently there is strong competition between Mozilla's Gecko layout engine used in Firefox, the WebKit layout engine used in Apple Safari and Google Chrome, the similar KHTML engine used in KDE's Konqueror browser, and Opera's Presto layout engineeach of them is leading in different aspects of CSS. As of August 2009, Internet Explorer 8, Firefox 2 and 3 have reasonably complete levels of implementation of CSS 2.1.

[edit] Limitations
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Some noted disadvantages of using "pure" CSS include:


	Poor layout controls for flexible layouts

	While new additions to CSS3 provide a stronger, more robust layout feature-set, CSS is still very much rooted as a styling language, not a layout language. This problem has also meant that creating fluid layouts is still very much done by hand-coding CSS, and make the development of a standards-based WYSIWYG editor more difficult than expected.

	Selectors are unable to ascend

	CSS offers no way to select a parent or ancestor of an element that satisfies certain criteria. A more advanced selector scheme (such as XPath) would enable more sophisticated style sheets. However, the major reasons for the CSS Working Group rejecting proposals for parent selectors are related to browser performance and incremental rendering issues.

	Vertical control limitations

	While horizontal placement of elements is generally easy to control, vertical placement is frequently unintuitive, convoluted, or impossible. Simple tasks, such as centering an element vertically or getting a footer to be placed no higher than bottom of viewport, either require complicated and unintuitive style rules, or simple but widely unsupported rules.

	Absence of expressions

	There is currently no ability to specify property values as simple expressions (such as margin-left: 10% - 3em + 4px;). This would be useful in a variety of cases, such as calculating the size of columns subject to a constraint on the sum of all columns. However, a working draft with a calc() value to address this limitation has been published by the CSS WG. Internet Explorer versions 5 to 7 support a proprietary expression() statement, with similar functionality. This proprietary expression() statement is no longer supported from Internet Explorer 8 onwards, except in compatibility modes. This decision was taken for "standards compliance, browser performance, and security reasons".

	Lack of orthogonality

	Multiple properties often end up doing the same job. For instance, position, display and float specify the placement model, and most of the time they cannot be combined meaningfully. A display: table-cell element cannot be floated or given position: relative, and an element with float: left should not react to changes of display. In addition, some properties are not defined in a flexible way that avoids creation of new properties. For example, you should use the "border-spacing" property on table element instead of the "margin-*" property on table cell elements. This is because according to the CSS specification, internal table elements do not have margins.

	Control of element shapes

	CSS currently only offers rectangular shapes. Rounded corners or other shapes may require non-semantic markup. However, this is addressed in the working draft of the CSS3 backgrounds module.

	Lack of column declaration

	While possible in current CSS, layouts with multiple columns can be complex to implement. With the current CSS, the process is often done using floating elements which are often rendered differently by different browsers, different computer screen shapes, and different screen ratios set on standard monitors.

	Cannot explicitly declare new scope independently of position

	Scoping rules for properties such as z-index look for the closest parent element with a position:absolute or position:relative attribute. This odd coupling has two undesired effects: 1) it is impossible to avoid declaring a new scope when one is forced to adjust an element's position, preventing one from using the desired scope of a parent element and 2) users are often not aware that they must declare position:relative or position:absolute on any element they want to act as "the new scope". Additionally, a bug in the Firefox browser prevents one from declaring table elements as a new css scope using position:relative (one can technically do so, but numerous graphical glitches result).

	Pseudo-class dynamic behavior not controllable

	CSS implements pseudo-classes which allow a degree of user feedback by conditional application of alternate styles. One CSS pseudo-class, ":hover", is dynamic (equivalent of javascript "onMouseOver") and has potential for abuse (e.g., to implement cursor-proximity popups), but CSS has no ability for a client to disable it (no "disable"-like property) or limit its effects (no "nochange"-like values for each property).

	Inconsistent browser support

	Different browsers will render CSS layout differently as a result of browser bugs or lack of support for CSS features. For example Microsoft Internet Explorer, whose older versions, such as IE 6.0, implemented many CSS 2.0 properties in its own, incompatible way, misinterpreted a significant number of important properties, such as width, height, and float. Numerous so-called CSS "hacks" have been created to achieve consistent layout among out of date browsers.



[edit] Advantages

[edit] Flexibility

By combining CSS with the functionality of a Content Management System, a considerable amount of flexibility can be programmed into content submission forms. This allows a contributor, who may not be familiar or able to understand or edit CSS or HTML code to select the layout of an article or other page they are submitting on-the-fly, in the same form. For instance, a contributor, editor or author of an article or page might be able to select the number of columns and whether or not the page or article will carry an image. This information is then passed to the Content Management System, and the program logic will evaluate the information and determine, based on a certain number of combinations, how to apply classes and IDs to the HTML elements, therefore styling and positioning them according to the pre-defined CSS for that particular layout type. When working with large-scale, complex sites, with many contributors such as news and informational sites, this advantage weighs heavily on the feasibility and maintenance of the project.

[edit] Separation of Content from Presentation

CSS facilitates publication of content in multiple presentation formats based on nominal parameters. Nominal parameters include explicit user preferences, different web browsers, the type of device being used to view the content (a desktop computer or mobile Internet device), the geographic location of the user and many other variables.

[edit] Site-wide consistency

Main articles: Separation of presentation and content and Style sheet (web development)
When CSS is used effectively, in terms of inheritance and "cascading," a global style sheet can be used to affect and style elements site-wide. If the situation arises that the styling of the elements should need to be changed or adjusted, these changes can be made easily, simply by editing a few rules in the global style sheet. Before CSS, this sort of maintenance was more difficult, expensive and time-consuming.

[edit] Bandwidth

A style sheet will usually be stored in the browser cache, and can therefore be used on multiple pages without being reloaded, increasing download speeds and reducing data transfer over a network.

[edit] Page reformatting

Main article: Progressive enhancement
With a simple change of one line, a different style sheet can be used for the same page. This has advantages for accessibility, as well as providing the ability to tailor a page or site to different target devices. Furthermore, devices not able to understand the styling will still display the content.

[edit] See also
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	CSS at the Open Directory Project
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	Firebug, A Mozilla Firefox plug-in to inspect and visually manipulate CSS, javascript and Ajax applications.
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			DTBook (an acronym for DAISY Digital Talking Book) or DAISY XML is a XML-based document file format. Inter alia, it is used in EPUB e-books and DAISY Digital Talking Book. Unlike other document file formats such as ODF DTBook puts a strong emphasis on structural encoding, but in comparison to other structural file formats such as DocBook and TEI it is fairly simple.

DTBook was developed by the Daisy Consortium as an accessible file format similar to HTML, with special regard to the requirements of the visually impaired. Therefore, it puts an emphasis on a clear, precise navigation and the explanation of visual elements.

DTBook is further developed by the Daisy Consortium and is defined with a DTD as part of the NISO standard Z39.86-2005

[edit] NIMAS

NIMAS (National Instructional Materials Accessibility Standard)  an U.S. standard for electronic books for the visually impaired  defines a subset of DTBook XML elements. NIMAS documents are valid according to the DTBook DTD.

[edit] Example




  <?xml version="1.0" encoding="UTF-8"?>
  <!DOCTYPE dtbook
  PUBLIC "-//NISO//DTD dtbook 2005-3//EN" 
  "http://www.daisy.org/z3986/2005/dtbook-2005-3.dtd">
  <dtbook version="2005-3" xml:lang="de-DE">
    <head>
      <meta name="dc:Title" content="Hello World"/>
    </head>
    <book>
      <bodymatter>
        <level1>
          <h1>Hello World</h1>
          <p>This is an example.</p>
        </level1>
      </bodymatter>
    </book>
  </dtbook>



[edit] External links


	DAISY/NISO Standard  Guidelines

	Theory Behind the DTBook DTD
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			A website (also spelled Web site) is a collection of related web pages, images, videos or other digital assets that are addressed relative to a common Uniform Resource Locator (URL), often consisting of only the domain name, or the IP address, and the root path ('/') in an Internet Protocol-based network. A web site is hosted on at least one web server, accessible via a network such as the Internet or a private local area network.

A web page is a document, typically written in plain text interspersed with formatting instructions of Hypertext Markup Language (HTML, XHTML). A web page may incorporate elements from other websites with suitable markup anchors.

Web pages are accessed and transported with the Hypertext Transfer Protocol (HTTP), which may optionally employ encryption (HTTP Secure, HTTPS) to provide security and privacy for the user of the web page content. The user's application, often a web browser, renders the page content according to its HTML markup instructions onto a display terminal.

All publicly accessible websites collectively constitute the World Wide Web.

The pages of a website can usually be accessed from a simple Uniform Resource Locator called the homepage. The URLs of the pages organize them into a hierarchy, although hyperlinking between them conveys the reader's perceived site structure and guides the reader's navigation of the site.

Some websites require a subscription to access some or all of their content. Examples of subscription sites include many business sites, parts of many news sites, academic journal sites, gaming sites, message boards, web-based e-mail, services, social networking websites, and sites providing real-time stock market data.
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[edit] History

The World Wide Web (WWW) was created in 1989 by CERN physicist Tim Berners-Lee. On 30 April 1993, CERN announced that the World Wide Web would be free to use for anyone.

Before the introduction of HTML and HTTP, other protocols such as file transfer protocol and the gopher protocol were used to retrieve individual files from a server. These protocols offer a simple directory structure which the user navigates and chooses files to download. Documents were most often presented as plain text files without formatting or were encoded in word processor formats.

[edit] Overview

Organized by function, a website may be


	a personal website

	a commercial website

	a government website

	a non-profit organization website



It could be the work of an individual, a business or other organization, and is typically dedicated to some particular topic or purpose. Any website can contain a hyperlink to any other website, so the distinction between individual sites, as perceived by the user, may sometimes be blurred.

Websites are written in, or dynamically converted to, HTML (Hyper Text Markup Language) and are accessed using a software interface classified as a user agent. Web pages can be viewed or otherwise accessed from a range of computer-based and Internet-enabled devices of various sizes, including desktop computers, laptops, PDAs and cell phones.

A website is hosted on a computer system known as a web server, also called an HTTP server, and these terms can also refer to the software that runs on these systems and that retrieves and delivers the web pages in response to requests from the website users. Apache is the most commonly used web server software (according to Netcraft statistics) and Microsoft's Internet Information Server (IIS) is also commonly used.

[edit] Static website

Main article: static web page
A static website is one that has web pages stored on the server in the format that is sent to a client web browser. It is primarily coded in Hypertext Markup Language (HTML).

Simple forms or marketing examples of websites, such as classic website, a five-page website or a brochure website are often static websites, because they present pre-defined, static information to the user. This may include information about a company and its products and services via text, photos, animations, audio/video and interactive menus and navigation.

This type of website usually displays the same information to all visitors. Similar to handing out a printed brochure to customers or clients, a static website will generally provide consistent, standard information for an extended period of time. Although the website owner may make updates periodically, it is a manual process to edit the text, photos and other content and may require basic website design skills and software.

In summary, visitors are not able to control what information they receive via a static website, and must instead settle for whatever content the website owner has decided to offer at that time.

They are edited using four broad categories of software:


	Text editors, such as Notepad or TextEdit, where content and HTML markup are manipulated directly within the editor program

	WYSIWYG offline editors, such as Microsoft FrontPage and Adobe Dreamweaver (previously Macromedia Dreamweaver), with which the site is edited using a GUI interface and the final HTML markup is generated automatically by the editor software

	WYSIWYG online editors which create media rich online presentation like web pages, widgets, intro, blogs, and other documents.

	Template-based editors, such as Rapidweaver and iWeb, which allow users to quickly create and upload web pages to a web server without detailed HTML knowledge, as they pick a suitable template from a palette and add pictures and text to it in a desktop publishing fashion without direct manipulation of HTML code.



[edit] Dynamic website

Main article: dynamic web page
A dynamic website is one that changes or customizes itself frequently and automatically, based on certain criteria.

Dynamic websites can have two types of dynamic activity: Code and Content. Dynamic code is invisible or behind the scenes and dynamic content is visible or fully displayed.

[edit] Dynamic code

The first type is a web page with dynamic code. The code is constructed dynamically on the fly using active programming language instead of plain, static HTML.

A website with dynamic code refers to its construction or how it is built, and more specifically refers to the code used to create a single web page. A dynamic web page is generated on the fly by piecing together certain blocks of code, procedures or routines. A dynamically-generated web page would call various bits of information from a database and put them together in a pre-defined format to present the reader with a coherent page. It interacts with users in a variety of ways including by reading cookies recognizing users' previous history, session variables, server side variables etc., or by using direct interaction (form elements, mouseovers, etc.). A site can display the current state of a dialogue between users, monitor a changing situation, or provide information in some way personalized to the requirements of the individual user.

[edit] Dynamic content

The second type is a website with dynamic content displayed in plain view. Variable content is displayed dynamically on the fly based on certain criteria, usually by retrieving content stored in a database.

A website with dynamic content refers to how its messages, text, images and other information are displayed on the web page, and more specifically how its content changes at any given moment. The web page content varies based on certain criteria, either pre-defined rules or variable user input. For example, a website with a database of news articles can use a pre-defined rule which tells it to display all news articles for today's date. This type of dynamic website will automatically show the most current news articles on any given date. Another example of dynamic content is when a retail website with a database of media products allows a user to input a search request for the keyword Beatles. In response, the content of the web page will spontaneously change the way it looked before, and will then display a list of Beatles products like CD's, DVD's and books.

[edit] Purpose of dynamic websites

The main purpose of a dynamic website is automation. A dynamic website can operate more effectively, be built more efficiently and is easier to maintain, update and expand. It is much simpler to build a template and a database than to build hundreds or thousands of individual, static HTML web pages.

[edit] Software systems

There is a wide range of software systems, such as Java Server Pages (JSP), the PHP and Perl programming languages, Active Server Pages (ASP), YUMA and ColdFusion (CFML) that are available to generate dynamic web systems and dynamic sites. Sites may also include content that is retrieved from one or more databases or by using XML-based technologies such as RSS.

Static content may also be dynamically generated either periodically, or if certain conditions for regeneration occur (cached) in order to avoid the performance loss of initiating the dynamic engine on a per-user or per-connection basis.

Plug ins are available to expand the features and abilities of web browsers, which use them to show active content, such as Microsoft Silverlight, Adobe Flash, Adobe Shockwave or applets written in Java. Dynamic HTML also provides for user interactivity and realtime element updating within web pages (i.e., pages don't have to be loaded or reloaded to effect any changes), mainly using the Document Object Model (DOM) and JavaScript, support which is built-in to most modern web browsers.

Turning a website into an income source is a common practice for web developers and website owners. There are several methods for creating a website business which fall into two broad categories, as defined below.

[edit] Content-based sites

Some websites derive revenue by selling advertising space on the site (see Contextual advertising).

[edit] Product- or service-based sites

Some websites derive revenue by offering products or services for sale. In the case of e-commerce websites, the products or services may be purchased at the website itself, by entering credit card or other payment information into a payment form on the site. While most business websites serve as a shop window for existing brick and mortar businesses, it is increasingly the case that some websites are businesses in their own right; that is, the products they offer are only available for purchase on the web.

Websites occasionally derive income from a combination of these two practices. For example, a website such as an online auctions website may charge the users of its auction service to list an auction, but also display third-party advertisements on the site, from which it derives further income.

[edit] Spelling

The forms website and web site are the most commonly used forms, the former especially in British English. The Associated Press Style book, Reuters, Microsoft, academia, book publishing, The Chicago Manual of Style, and dictionaries such as Merriam-Webster use the two-word, initially capitalized spelling Web site. This is because "Web" is not a general term but a short form of World Wide Web. As with many newly created terms, it may take some time before a common spelling is finalized. This controversy also applies to derivative terms such as web page, web master, and web cam.

The Canadian Oxford Dictionary and the Canadian Press Style book list "website" and "web page" as the preferred spellings. The Oxford English Dictionary began using "website" as its standardized form in 2004.

Bill Walsh, the copy chief of The Washington Post's national desk, and one of American English's foremost grammarians, argues for the two-word spelling with capital W in his books Lapsing into a Comma and The Elephants of Style, and on his site, the Slot.

According to the AP Stylebook from the Associated Press, which clarifies the news organization's rules on grammar, spelling, punctuation and usage, the proper spelling is Web site.

[edit] Types of websites

There are many varieties of websites, each specializing in a particular type of content or use, and they may be arbitrarily classified in any number of ways. A few such classifications might include:


	Affiliate: enabled portal that renders not only its custom CMS but also syndicated content from other content providers for an agreed fee. There are usually three relationship tiers. Affiliate Agencies (e.g., Commission Junction), Advertisers (e.g., eBay) and consumer (e.g., Yahoo!).

	Archive site: used to preserve valuable electronic content threatened with extinction. Two examples are: Internet Archive, which since 1996 has preserved billions of old (and new) web pages; and Google Groups, which in early 2005 was archiving over 845,000,000 messages posted to Usenet news/discussion groups.

	Blog (web log): sites generally used to post online diaries which may include discussion forums (e.g., blogger, Xanga).

	Brand building site: a site with the purpose of creating an experience of a brand online. These sites usually do not sell anything, but focus on building the brand. Brand building sites are most common for low-value, high-volume fast moving consumer goods (FMCG).

	City Site: A site that shows information about a certain city or town and events that takes place in that town. Usually created by the city council or other "movers and shakers".

	the same as those of geographic entities, such as cities and countries. For example, Richmond.com is the geodomain for Richmond, Virginia.





	Community site: a site where persons with similar interests communicate with each other, usually by chat or message boards, such as MySpace or Facebook.

	Content site: sites whose business is the creation and distribution of original content (e.g., Slate, About.com).

	Corporate website: used to provide background information about a business, organization, or service.

	Electronic commerce (e-commerce) site: a site offering goods and services for online sale and enabling online transactions for such sales.

	Forum: a site where people discuss various topics.

	Gripe site: a site devoted to the critique of a person, place, corporation, government, or institution.

	Humor site: satirizes, parodies or otherwise exists solely to amuse.

	Information site: contains content that is intended to inform visitors, but not necessarily for commercial purposes, such as: RateMyProfessors.com, Free Internet Lexicon and Encyclopedia. Most government, educational and non-profit institutions have an informational site.

	Java applet site: contains software to run over the Web as a Web application.

	Mirror site: A complete reproduction of a website.

	Microblog: a short and simple form of blogging.

	News site: similar to an information site, but dedicated to dispensing news and commentary.

	Personal homepage: run by an individual or a small group (such as a family) that contains information or any content that the individual wishes to include. These are usually uploaded using a web hosting service such as Geocities.

	Phish site: a website created to fraudulently acquire sensitive information, such as passwords and credit card details, by masquerading as a trustworthy person or business (such as Social Security Administration, PayPal) in an electronic communication (see Phishing).

	Political site: A site on which people may voice political views.

	Porn site: A site that shows sexually explicit content for enjoyment and relaxation, most likely in the form of an Internet gallery, dating site, blog, social networking, or video sharing.

	Rating site: A site on which people can praise or disparage what is featured.

	Review site: A site on which people can post reviews for products or services.

	School site: a site on which teachers, students, or administrators can post information about current events at or involving their school. U.S. elementary-high school websites generally use k12 in the URL, such as kearney.k12.mo.us.

	Search engine site: a site that provides general information and is intended as a gateway or lookup for other sites. A pure example is Google, and well-known sites include Yahoo! Search and Bing (search engine).

	Shock site: includes images or other material that is intended to be offensive to most viewers (e.g. rotten.com).

	Social bookmarking site: a site where users share other content from the Internet and rate and comment on the content. StumbleUpon and Digg are examples.

	Social networking site: a site where users could communicate with one another and share media, such as pictures, videos, music, blogs, etc. with other users. These may include games and web applications.

	Video sharing: A site that enables user to upload videos, such as YouTube and Google Video.

	Warez: a site designed to host and let users download copyrighted materials illegally.

	Web portal: a site that provides a starting point or a gateway to other resources on the Internet or an intranet.

	Wiki site: a site which users collaboratively edit (such as Wikipedia and Wikihow).



Some websites may be included in one or more of these categories. For example, a business website may promote the business's products, but may also host informative documents, such as white papers. There are also numerous sub-categories to the ones listed above. For example, a porn site is a specific type of e-commerce site or business site (that is, it is trying to sell memberships for access to its site). A fan site may be a dedication from the owner to a particular celebrity.

Websites are constrained by architectural limits (e.g., the computing power dedicated to the website). Very large websites, such as Yahoo!, Microsoft, and Google employ many servers and load balancing equipment such as Cisco Content Services Switches to distribute visitor loads over multiple computers at multiple locations.

In February 2009, Netcraft, an Internet monitoring company that has tracked Web growth since 1995, reported that there were 215,675,903 websites with domain names and content on them in 2009, compared to just 18,000 websites in August 1995.

[edit] Awards

The Webby Awards are a set of awards presented to the world's best websites, a concept pioneered by Best of the Web in 1994.

[edit] See also




	
	Internet portal










	Cognitive metaphor

	Cyberspace

	Downtime

	Extranet

	Intranet

	List of content management systems

	List of websites

	Rating sites

	Rational (WebSphere) Application Developer

	Real user monitoring

	Search Engine Optimization

	Staging site

	Template engine (web)

	Tim Berners-Lee, the inventor of the World Wide Web

	Uptime

	Web analytics

	Web application

	Web content management

	Web design

	Web development

	Web hosting

	Web service

	Web Services Security

	Webmaster

	Website architecture

	Website awards

	Website Design Process Steps

	Website governance

	Website monetizing

	Website monitoring

	Website templates

	World Wide Web Consortium (Web standards)

	Yahoo! Site Explorer
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[edit] External links


	Internet Corporation For Assigned Names and Numbers (ICANN)

	World Wide Web Consortium (W3C)

	The Internet Society (ISOC)
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	This article may require cleanup to meet Wikipedia's quality standards. Please improve this article if you can. (April 2009)




A free/libre standard is a standard whose specification is publicly available. Users of a free standard have the same freedoms associated with free software, and the freedom to participate in its development process. The standardisation process typically requires a complete free software reference implementation, which demonstrates that it is implementable and renders it usable. A libre standard is not patent-encumbered.

The concept of Free/Libre standards emerged in the software industry as a reaction against closed de facto "standards" which served to reinforce monopolies.

The Free Standards Group, for example, developed standards and released them under the GNU Free Documentation License with no cover texts or invariant sections. Reference implementations and test suites, etc. were released as Free software.

Similar processes are now followed by the various "open" standards bodies, the word "open" having been popularised by the "open source" movement in order to engage powerful industry players

[edit] Examples of free/open standards bodies


	Ecma International

	OASIS

	Open Geospatial Consortium

	World Wide Web Consortium



[edit] See also


	Open standard

	Free file format

	Libre knowledge



[edit] References



	^ The Linux Foundation (2007-01-22). "New Linux Foundation Launches  Merger of Open Source Development Labs and Free Standards Group". Press release. http://linux-foundation.org/weblogs/press/2007/01/21/new-linux-foundation-launches-%E2%80%93-merger-of-open-source-development-labs-and-free-standards-group/. Retrieved 2007-01-22. "Computing is entering a world dominated by two platforms: Linux and Windows."

	^ Stallman, R. 2007. Why Open Source misses the point of Free Software. http://www.gnu.org/philosophy/open-source-misses-the-point.html accessed on 2 December 2007.
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			An open standard is a standard that is publicly available and has various rights to use associated with it, and may also have various properties of how it was designed (e.g. open process).

The terms "open" and "standard" have a wide range of meanings associated with their usage. The term "open" is usually restricted to royalty-free technologies while the term "standard" is sometimes restricted to technologies approved by formalized committees that are open to participation by all interested parties and operate on a consensus basis.

The definitions of the term "open standard" used by academics, the European Union and some of its member governments or parliaments such as Denmark, France, and Spain preclude open standards requiring fees for use, as do the New Zealand and the Venezuelan governments. On the standard organisation side, the W3C ensures that its specifications can be implemented on a Royalty-Free (RF) basis.

Many definitions of the term "standard" permit patent holders to impose "reasonable and non-discriminatory" royalty fees and other licensing terms on implementers and/or users of the standard. For example, the rules for standards published by the major internationally recognized standards bodies such as the IETF, ISO, IEC, and ITU-T permit their standards to contain specifications whose implementation will require payment of patent licensing fees. Among these organizations, only the IETF and ITU-T explicitly refer to their standards as "open standards", while the others refer only to producing "standards". The IETF and ITU-T use definitions of "open standard" that allow "reasonable and non-discriminatory" patent licensing fee requirements.

The term "open standard" is sometimes coupled with "open source" with the idea that a standard is not truly open if it does not have a complete free/open source reference implementation available. 

Open standards which specify formats are sometimes referred to as open formats.

Many specifications that are sometimes referred to as standards are proprietary and only available under restrictive contract terms (if they can be obtained at all) from the organization that owns the copyright on the specification. As such these specifications are not considered to be fully Open.
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[edit] Specific definitions of an open standard

[edit] ITU-T definition

The ITU-T is a standards development organization (SDO) that is one of the three sectors of the International Telecommunications Union (a specialized agency of the United Nations). The ITU-T has a Telecommunication Standardization Bureau director's Ad Hoc group on IPR that produced the following definition in March 2005, which the ITU-T as a whole has endorsed for its purposes since November 2005 :


	The ITU-T has a long history of open standards development. However, recently some different external sources have attempted to define the term "Open Standard" in a variety of different ways. In order to avoid confusion, the ITU-T uses for its purpose the term "Open Standards" per the following definition:

	"Open Standards" are standards made available to the general public and are developed (or approved) and maintained via a collaborative and consensus driven process. "Open Standards" facilitate interoperability and data exchange among different products or services and are intended for widespread adoption.

	Other elements of "Open Standards" include, but are not limited to:

	Collaborative process  voluntary and market driven development (or approval) following a transparent consensus driven process that is reasonably open to all interested parties.

	Reasonably balanced  ensures that the process is not dominated by any one interest group.

	Due process - includes consideration of and response to comments by interested parties.

	Intellectual property rights (IPRs)  IPRs essential to implement the standard to be licensed to all applicants on a worldwide, non-discriminatory basis, either (1) for free and under other reasonable terms and conditions or (2) on reasonable terms and conditions (which may include monetary compensation). Negotiations are left to the parties concerned and are performed outside the SDO.

	Quality and level of detail  sufficient to permit the development of a variety of competing implementations of interoperable products or services. Standardized interfaces are not hidden, or controlled other than by the SDO promulgating the standard.

	Publicly available  easily available for implementation and use, at a reasonable price. Publication of the text of a standard by others is permitted only with the prior approval of the SDO.

	On-going support  maintained and supported over a long period of time.







The ITU-T, ITU-R, ISO, and IEC have harmonized on a common patent policy  under the banner of the WSC. However, the ITU-T definition should not necessarily be considered also applicable in ITU-R, ISO and IEC contexts, since the Common Patent Policy  does not make any reference to "open standards" but rather only to "standards".

[edit] IETF definition

In section 7 of its RFC 2026, the IETF classifies specifications that have been developed in a manner similar to that of the IETF itself as being "open standards", and lists the standards produced by ANSI, ISO, IEEE, and ITU-T as examples. As the IETF standardization processes and IPR policies have the characteristics listed above by ITU-T, the IETF standards fulfill the ITU-T definition of "open standards".

However, the IETF has not adopted a specific definition of "open standard"; both RFC 2026 and the IETF's mission statement (RFC 3935) talks about "open process", but RFC 2026 does not define "open standard" except for the purpose of defining what documents IETF standards can link to.

[edit] European Union definition

The European Union adopted the following definition in its European Interoperability Framework:

To reach interoperability in the context of pan-European eGovernment services, guidance needs to focus on open standards.

The word "open" is here meant in the sense of fulfilling the following requirements:


	The standard is adopted and will be maintained by a not-for-profit organisation, and its ongoing development occurs on the basis of an open decision-making procedure available to all interested parties (consensus or majority decision etc.).

	The standard has been published and the standard specification document is available either freely or at a nominal charge. It must be permissible to all to copy, distribute and use it for no fee or at a nominal fee.

	The intellectual property - i.e. patents possibly present - of (parts of) the standard is made irrevocably available on a royalty-free basis.

	There are no constraints on the re-use of the standard



[edit] Danish government definition

The Danish government has attempted to make a definition of open standards , which also is used in pan-European software development projects. It states:



	An open standard is accessible to everyone free of charge (i.e. there is no discrimination between users, and no payment or other considerations are required as a condition of use of the standard)

	An open standard of necessity remains accessible and free of charge (i.e. owners renounce their options, if indeed such exist, to limit access to the standard at a later date, for example, by committing themselves to openness during the remainder of a possible patent's life)

	An open standard is accessible free of charge and documented in all its details (i.e. all aspects of the standard are transparent and documented, and both access to and use of the documentation is free)





[edit] French law definition

The French Parliament approved a definition of "open standard" in its "Law for Confidence in the Digital Economy". The definition is:



	By open standard is understood any communication, interconnection or interchange protocol, and any interoperable data format whose specifications are public and without any restriction in their access or implementation.





[edit] Spanish law definition

A Law passed by the Spanish Parliament  requires that all electronic services provided by the Spanish public administration must be based on open standards. It defines an open standard as royalty free, according to the following definition:


An open standard fulfills the following conditions:


	it is public, and its use is available on a free [gratis] basis, or at a cost that does not imply a difficulty for the user.

	its use is not subject to the payment of any intellectual [copyright] or industrial [patents and trademarks] property right.





[edit] Venezuelan law definition

The Venezuelan Government approved a "free software and open standards law". The decree includes the requirement that the Venezuelan public sector must use free software based on open standards, and includes a definition of open standard:


Article 2: for the purposes of this Decree, it shall be understood as




k) Open standards: technical specifications, published and controlled by an organization in charge of their development, that have been accepted by the industry, available to everybody for their implementation in free software or other [type of software], promoting competitivity, interoperability and flexibility.



[edit] New Zealand official interoperability framework definition

The E-Government Interoperability Framework (e-GIF)  defines open standard as royalty free according to the following text:


While a universally agreed definition of "open standards" is unlikely to be resolved in the near future, the e-GIF accepts that a definition of open standards needs to recognise a continuum that ranges from closed to open, and encompasses varying degrees of "openness". To guide readers in this respect, the e-GIF endorses "open standards" that exhibit the following properties:  Be accessible to everyone free of charge: no discrimination between users, and no payment or other considerations should be required as a condition to use the standard.  Remain accessible to everyone free of charge: owners should renounce their options, if any, to limit access to the standard at a later date.  Be documented in all its details: all aspects of the standard should be transparent and documented, and both access to and use of the documentation should be free. The e-GIF performs the same function in e-government as the Road Code does on the highways. Driving would be excessively costly, inefficient, and ineffective if road rules had to be agreed each time one vehicle encountered another.



[edit] Bruce Perens' definition

One of the most popular definitions of the term "open standard", as measured by Google ranking, is the one developed by Bruce Perens.  His definition lists a set of principles that he believes must be met by an open standard:


	Availability: Open Standards are available for all to read and implement.

	Maximize End-User Choice: Open Standards create a fair, competitive market for implementations of the standard. They do not lock the customer in to a particular vendor or group.

	No Royalty: Open Standards are free for all to implement, with no royalty or fee. Certification of compliance by the standards organization may involve a fee.

	No Discrimination: Open Standards and the organizations that administer them do not favor one implementor over another for any reason other than the technical standards compliance of a vendors implementation. Certification organizations must provide a path for low and zero-cost implementations to be validated, but may also provide enhanced certification services.

	Extension or Subset: Implementations of Open Standards may be extended, or offered in subset form. However, certification organizations may decline to certify subset implementations, and may place requirements upon extensions (see Predatory Practices).

	Predatory Practices: Open Standards may employ license terms that protect against subversion of the standard by embrace-and-extend tactics. The licenses attached to the standard may require the publication of reference information for extensions, and a license for all others to create, distribute, and sell software that is compatible with the extensions. An Open Standard may not otherwise prohibit extensions.



[edit] Microsoft's definition

Vijay Kapoor, national technology officer, Microsoft, defines what open standards are as follows:


"Let's look at what an open standard means: 'open' refers to it being royalty-free, while 'standard' means a technology approved by formalised committees that are open to participation by all interested parties and operate on a consensus basis. An open standard is publicly available, and developed, approved and maintained via a collaborative and consensus driven process."



[edit] Open Source Initiative's definition

The Open Source Initiative defines the requirements and criteria for open standards as follows:

The Requirement

An "open standard" must not prohibit conforming implementations in open source software.

The Criteria

To comply with the Open Standards Requirement, an "open standard" must satisfy the following criteria. If an "open standard" does not meet these criteria, it will be discriminating against open source developers.


	No Intentional Secrets: The standard MUST NOT withhold any detail necessary for interoperable implementation. As flaws are inevitable, the standard MUST define a process for fixing flaws identified during implementation and interoperability testing and to incorporate said changes into a revised version or superseding version of the standard to be released under terms that do not violate the OSR.

	Availability: The standard MUST be freely and publicly available (e.g., from a stable web site) under royalty-free terms at reasonable and non-discriminatory cost.

	Patents: All patents essential to implementation of the standard MUST:

	be licensed under royalty-free terms for unrestricted use, or

	be covered by a promise of non-assertion when practiced by open source software





	No Agreements: There MUST NOT be any requirement for execution of a license agreement, NDA, grant, click-through, or any other form of paperwork to deploy conforming implementations of the standard.

	No OSR-Incompatible Dependencies: Implementation of the standard MUST NOT require any other technology that fails to meet the criteria of this Requirement.



[edit] Ken Krechmer's definition

Ken Krechmer identifies ten "rights":


	Open Meeting

	Consensus

	Due Process

	Open IPR

	One World

	Open Change

	Open Documents

	Open Interface

	Open Use

	On-going Support



[edit] World Wide Web Consortium's definition

As an important provider of Web technology ICT Standards, notably XML, http, HTML, CSS and WAI, the World Wide Web Consortium (W3C) follows a process that promotes the development of high-quality standards .

Looking at the end result, the spec alone, up for adoption, is not enough. The participative/inclusive process leading to a particular design, and the supporting resources available with it should be accounted when we talk about Open Standards:



	transparency (due process is public, and all technical discussions, meeting minutes, are archived and referencable in decision making)

	relevance (new standardization is started upon due analysis of the market needs, including requirements phase, e.g. accessibility, multi-linguism)

	openness (anybody can participate, and everybody does: industry, individual, public, government bodies, academia, on a worldwide scale)

	impartiality and consensus (guaranteed fairness by the process and the neutral hosting of the W3C organization, with equal weight for each participant)

	availability (free access to the standard text, both during development and at final stage, translations, and clear IPR rules for implementation, allowing open source development in the case of Internet/Web technologies)

	maintenance (ongoing process for testing, errata, revision, permanent access)





[edit] Digital Standards Organization definition

The Digital Standards Organization (DIGISTAN) states that "an open standard must be aimed at creating unrestricted competition between vendors and unrestricted choice for users". Its brief definition of "open standard" (or "free and open standard") is "a published specification that is immune to vendor capture at all stages in its life-cycle". Its more complete definition as follows:



	"The standard is adopted and will be maintained by a not-for-profit organization, and its ongoing development occurs on the basis of an open decision-making procedure available to all interested parties.

	The standard has been published and the standard specification document is available freely. It must be permissible to all to copy, distribute, and use it freely.

	The patents possibly present on (parts of) the standard are made irrevocably available on a royalty-free basis.

	There are no constraints on the re-use of the standard.



A key defining property is that an open standard is immune to vendor capture at all stages in its life-cycle. Immunity from vendor capture makes it possible to improve upon, trust, and extend an open standard over time."

This definition is based on the EU's EIF v1 definition of "open standard", but with changes to address what it terms as "vendor capture". They believe that "Many groups and individuals have provided definitions for 'open standard' that reflect their economic interests in the standards process. We see that the fundamental conflict is between vendors who seek to capture markets and raise costs, and the market at large, which seeks freedom and lower costs... Vendors work hard to turn open standards into franchise standards. They work to change the statutory language so they can cloak franchise standards in the sheep's clothing of 'open standard'. A robust definition of "free and open standard" must thus take into account the direct economic conflict between vendors and the market at large."

[edit] Examples of open standards

[edit] System


	World Wide Web architecture specified by W3C



[edit] Hardware

See also: Open source hardware.


	Industry Standard Architecture (ISA) (a specification by IBM for plug-in boards to IBM-architecture PCs, later standardized by the IEEE)

	Peripheral Component Interconnect (PCI) (a specification by Intel Corporation for plug-in boards to IBM-architecture PCs)

	Accelerated Graphics Port (AGP) (a specification by Intel Corporation for plug-in boards to IBM-architecture PCs)

	PCI Industrial Computer Manufacturers Group (PICMG) (an industry consortium developing Open Standards specifications for computer architectures )



[edit] File formats

See also: Open format.


	Computer Graphics Metafile (CGM) (file format for 2D vector graphics, raster graphics, and text defined by ISO/IEC 8632)

	Hypertext Markup Language (HTML) and Extensible HTML (XHTML) (specifications of the W3C for structured hyperlinked document formatting)

	Portable Document Format (PDF/X) (a specification by Adobe Systems Incorporated for formatted documents, later approved by ISO as ISO 15930-1:2001 )

	OpenDocument Format (ODF) (a specification by OASIS for office document formats, approved by ISO as ISO/IEC 26300)

	Office Open XML (OOXML) (a suite of office document formats standardized by ISO/IEC as ISO/IEC 29500:2008)

	Portable Network Graphics (PNG) (a bitmapped image format that employs lossless data compression, approved by ISO as ISO/IEC 15948:2004)

	Ogg (a container for Vorbis, FLAC, Speex (audio formats) & Theora (a video format), by the Xiph.Org Foundation)



[edit] Protocols


	Internet Protocol (IP) (a specification of the IETF for transmitting packets of data on a network - specifically, IETF RFC 791)

	Transmission Control Protocol (TCP) (a specification of the IETF for implementing streams of data on top of IP - specifically, IETF RFC 793)

	OMA Data Synchronization and Device Management (a platform-independent data synchronization protocol, specified by The SyncML Initiative/Open Mobile Alliance)

	XMPP - an open protocol for near-real-time instant messaging (IM) and presence information (a.k.a. buddy lists)



[edit] Programming languages


	Ada (a multi-paradigm programming language, defined by joint ISO/ANSI standard (ISO-8652:1995), combined with major Amendment ISO/IEC 8652:1995/Amd 1:2007)

	MUMPS (a dynamically typed programming language, originally designed for database-driven applications in the healthcare industry approved by ISO as ISO/IEC 11756:1992 and ISO/IEC 11756:1999)

	C# (a general-purpose programming language, approved by ISO as ISO/IEC 23270 and ECMA as ECMA-334)



[edit] Other


	Attention Profiling Markup Language (APML)

	Apdex (Application Performance Index) (specifies a uniform way to analyze and report on the degree to which the measured performance of software applications meets user expectations

	CD-ROM (Yellow Book) (a specification for data interchange on read-only 120mm optical data disks, approved by ISO as ISO/IEC 10149 and ECMA as ECMA-130)

	Common Information Model (CIM) (a specification by DMTF for defining how managed elements in an IT environment are represented as a common set of objects and relationships between them)

	Pipeline Open Data Standard (PODS)






[edit] Patents

In 2002 and 2003 the controversy about using reasonable and non-discriminatory (RAND) licensing for the use of patented technology in web standards increased. Bruce Perens, important associations as FSF or FFII and others have argued that the use of patents restricts who can implement a standard to those able or willing to pay for the use of the patented technology. The requirement to pay some small amount per user, is often an insurmountable problem for free/open source software implementations which can be redistributed by anyone. Royalty free (RF) licensing is generally the only possible license for free/open source software implementations. Version 3 of the GNU General Public License includes a section that enjoins anyone who distributes a program released under the GPL from enforcing patents on subsequent users of the software or derivative works.

One result of this controversy was that many governments (including the Danish, French and Spanish governments singly and the EU collectively) specifically affirmed that "open standards" required royalty-free licenses. Some standards organizations, such as the W3C, modified their processes to essentially only permit royalty-free licensing. Oasis-Open allows committees to operate either on a RAND basis or a royalty-free basis, but OASIS does say to grant "open standards" when they are not royalty-free.

Patents for software, formulas and algorithms are currently enforceable in the US but not in the EU. The European Patent Convention Article 52 paragraph (2)(c) expressly prohibits algorithms, business methods and software from being covered by patents. The US has only allowed them since 1989 and there has been growing controversy in recent years as to either the benefit or feasibility.

A standards body and its associated processes cannot force a patent holder to give up its right to charge license fees, especially if the company concerned is not a member of the standards body and unconstrained by any rules that were set during the standards development process. In fact, this element discourages some standards bodies from adopting an "open" approach, fearing that they will lose out if their members are more constrained than non-members. Few bodies will carry out (or require their members to carry out) a full patent search. Ultimately, the only sanctions a standards body can apply on a non-member when patent licensing is demanded is to cancel the standard, try to rework around it, or work to invalidate the patent. Standards bodies such as W3C and OASIS require that the use of required patents be granted under a royalty-free license as a condition for joining the body or a particular working group, and this is generally considered enforceable.

Examples of patent claims brought against standards previously thought to be open include JPEG and the Rambus case over DDR SDRAM. The H.264 video codec is an example of a standards organization producing a standard that has known, non-royalty-free required patents.

[edit] Quotes


	EU Commissioner Erkki Liikanen: "Open standards are important to help create interoperable and affordable solutions for everybody. They also promote competition by setting up a technical playing field that is level to all market players. This means lower costs for enterprises and, ultimately, the consumer." (World Standards Day, 14 October 2003) 




	Jorma Ollila, Chairman of Nokia's Board of Directors: "... Open standards and platforms create a foundation for success. They enable interoperability of technologies and encourage innovativeness and healthy competition, which in turn increases consumer choice and opens entirely new markets," (, 2006)




	W3C Director Tim Berners-Lee: "The decision to make the Web an open system was necessary for it to be universal. You can't propose that something be a universal space and at the same time keep control of it." 




	In the opening address of the The Southern African Telecommunications Networks and Applications Conference (SATNAC) 2005, then Minister of Science and Technology, Mosibudi Mangena stressed need for open standards in ICT:




[...] The tsunami that devastated South Eastern Asian countries and the north-eastern parts of Africa, is perhaps the most graphic, albeit unfortunate, demonstration of the need for global collaboration, and open ICT standards. The incalculable loss of life and damage to property was exacerbated by the fact that responding agencies and non-governmental groups were unable to share information vital to the rescue effort. Each was using different data and document formats. Relief was slowed, and coordination complicated. [...]

 Mosibudi Mangena, Opening address of SATNAC 2005



[edit] See also


	Open system (computing)

	Open specifications

	Conformity assessment

	Specification (technical standard)

	Vendor lock-in

	Network effect

	Free software
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The International Digital Publishing Forum (IDPF) is a trade and standards association for the digital publishing industry, that has been basically created in order to find a reliable and well done standard for ebook publishing.

Starting from the Open eBook Publication Structure or "OEB" (1999), that was created somewhat around the HTML, it then defined the OPS (Open Publication Structure), the OPF (Open Packaging Format) and the OCF (Open Container Format).

These formats are the base under the nowadays common EPUB and Mobipocket ebook file formats (Comparison of e-book formats). While the basics seems now established (pages, hyperlinks, definition of table of contents, authors, etc.) some other things are strictly intersecting the hardware field (power and features of the hardware reader devices, still in rapid change and evolution), and some things the ecommerce field (the Digital rights management protections are frequently strictly tied to the way the ebook is sold or delivered), so the IDPF has for sure some hard tasks.

[edit] External links


	International Digital Publishing Forum









Retrieved from "http://en.wikipedia.org/wiki/International_Digital_Publishing_Forum"
			Categories: Trade associationsHidden categories: Articles needing cleanup from November 2009 | All pages needing cleanup | Articles lacking sources from November 2009 | All articles lacking sources			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
		
			
			
				
				
			
						 This page was last modified on 1 December 2009 at 15:12.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Raster graphics

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			

	


	This article does not cite any references or sources.

Please help improve this article by adding citations to reliable sources. Unsourced material may be challenged and removed. (May 2008)






The smiley face in the top left corner is a bitmap image. When enlarged, individual pixels appear as squares. Zooming in further, they can be analyzed, with their colors constructed by adding the values for red, green and blue.


In computer graphics, a raster graphics image or bitmap is a data structure representing a generally rectangular grid of pixels, or points of color, viewable via a monitor, paper, or other display medium. Raster images are stored in image files with varying formats (see Comparison of graphics file formats).

A bitmap corresponds bit-for-bit with an image displayed on a screen, generally in the same format used for storage in the display's video memory, or maybe as a device-independent bitmap. A bitmap is technically characterized by the width and height of the image in pixels and by the number of bits per pixel (a color depth, which determines the number of colors it can represent).

The printing and prepress industries know raster graphics as contones (from "continuous tones") and refer to vector graphics as "line work".
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[edit] Etymology

The word "raster" has its origins in the Latin rastrum (a rake), which is derived from radere (to scrape), and was originally used in the raster scan of cathode ray tubes (CRT), which paint the image line by line; it is used for a grid of pixels by generalization. See also rastrum, a device for drawing musical staff lines.

[edit] Resolution

Raster graphics are resolution dependent. They cannot scale up to an arbitrary resolution without loss of apparent quality. This property contrasts with the capabilities of vector graphics, which easily scale up to the quality of the device rendering them. Raster graphics deal more practically than vector graphics with photographs and photo-realistic images, while vector graphics often serve better for typesetting or for graphic design. Modern computer-monitors typically display about 72 to 130 pixels per inch (PPI), and some modern consumer printers can resolve 2400 dots per inch (DPI) or more; determining the most appropriate image resolution for a given printer-resolution can pose difficulties, since printed output may have a greater level of detail than a viewer can discern on a monitor. Typically, a resolution of 150 to 300 pixel per inch works well for 4-color process (CMYK) printing.

[edit] Raster-based image editors

Raster-based image editors, such as Photoshop, MS Paint, and GIMP, revolve around editing pixels, unlike vector-based image editors, such as CorelDRAW, Adobe Illustrator, or Inkscape, which revolve around editing lines and shapes (vectors). When an image is rendered in a raster-based image editor, the image is composed of millions of pixels. At its core, a raster image editor works by manipulating each individual pixel. Most pixel-based image editors work using the RGB color model, but some also allow the use of other color models such as the CMYK color model.

[edit] File formats

[edit] Bitmap

Main article: Bitmap
A bitmap or pixmap is pixel data storage structure employed by the majority of raster graphics file formats such as PNG.

[edit] OpenRaster

Main article: OpenRaster
OpenRaster is a file format being developed under the auspices of the Create Project to give free software graphics editors a common raster graphics interchange format, that maintains as much of the working information that the applications use.

[edit] .ico

Main article: ICO (file format)
ICO file format is an image file format for icons in Microsoft Windows. .ico files contain one or more small images at multiple sizes and color depths.

[edit] See also


	Dither

	Halftone

	GIS file formats

	Posterization

	Raster image processor

	Raster scan

	Rasterisation



[edit] Article history

This article was originally based on material from the Free On-line Dictionary of Computing, which is licensed under the GFDL.

[edit] External links


	Raster3D  a free, open source software package for generating high quality raster images
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Example showing effect of vector graphics versus raster graphics. The original vector-based illustration is at the left. The upper-right image illustrates magnification of 7x as a vector image. The lower-right image illustrates the same magnification as a bitmap image. Raster images are based on pixels and thus scale with loss of clarity, while vector-based images can be scaled indefinitely without degrading quality.


Vector graphics is the use of geometrical primitives such as points, lines, curves, and shapes or polygon(s), which are all based on mathematical equations, to represent images in computer graphics.

Vector graphics formats are complementary to raster graphics, which is the representation of images as an array of pixels, as it is typically used for the representation of photographic images. There are instances when working with vector tools and formats is the best practice, and instances when working with raster tools and formats is the best practice. There are times when both formats come together. An understanding of the advantages and limitations of each technology and the relationship between them is most likely to result in efficient and effective use of tools.
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[edit] Overview

Computer displays are made up from grids of small rectangular cells called pixels. The picture is built up from these cells. The smaller and closer the cells are together, the better the quality of the image, but the bigger the file needed to store the data. If the number of pixels is kept constant, the size of each pixel will grow and the image becomes grainy (pixellated) when magnified, as the resolution of the eye enables it to pick out individual pixels.

Vector graphics files store the lines, shapes and colours that make up an image as mathematical formulae. A vector graphics program uses these mathematical formulae to construct the screen image, building the best quality image possible, given the screen resolution. The mathematical formulae determine where the dots that make up the image should be placed for the best results when displaying the image. Since these formulae can produce an image scalable to any size and detail, the quality of the image is only determined by the resolution of the display, and the file size of vector data generating the image stays the same. Printing the image to paper will usually give a sharper, higher resolution output than printing it to the screen but can use exactly the same vector data file.

[edit] Editing vector graphics

Vector graphic drawing software is used for creating and editing vector graphics. The image can be changed by editing screen objects which are then saved as modifications to the mathematical formulae. Mathematical operators in the software can be used to stretch, twist, and colour component objects in the picture or the whole picture, and these tools are presented to the user intuitively through the graphical user interface of the computer. It is possible to save the screen image produced as a bitmap/raster file or generate a bitmap of any resolution from the vector file for use on any device.

The size of the file generated will depend on the resolution required, but the size of the vector file generating the bitmap/raster file will always remain the same. Thus, it is easy to convert from a vector file to a range of bitmap/raster file formats but it is much more difficult to go in the opposite direction, especially if subsequent editing of the vector picture is required. It might be an advantage to save an image created from a vector source file as a bitmap/raster format, because different systems have different (and incompatible) vector formats, and some might not support vector graphics at all. However, once a file is converted from the vector format, it is likely to be bigger, and it loses the advantage of scalability without loss of resolution. It will also no longer be possible to edit individual parts of the image as discrete objects.The file size of vector graphic depends on the number of graphic elements it contains.

Vector formats are not always appropriate in graphics work. For example, digital devices such as cameras and scanners produce raster graphics that are impractical to convert into vectors, and so for this type of work, the editor will operate on the pixels rather than on drawing objects defined by mathematical formulae. Comprehensive graphics tools will combine images from vector and raster sources, and may provide editing tools for both, since some parts of an image could come from a camera source, and others could have been drawn using vector tools.

[edit] Standards

The W3C standard for vector graphics is SVG. The standard is complex and has been relatively slow to be established at least in part owing to commercial interests. Many web browsers now have some support for rendering SVG data but full implementations of the standard are still comparatively rare.





An original reference photograph before vectorization






Detail can be added or removed from vector art. Vector illustrations can have their own colours, allowing artists to achieve desired results.


[edit] Applications

One of the first uses of vector graphic displays was the US SAGE air defense system. Vector graphics systems were only retired from U.S. en route air traffic control in 1999, and are likely still in use in military and specialised systems. Vector graphics were also used on the TX-2 at the MIT Lincoln Laboratory by computer graphics pioneer Ivan Sutherland to run his program Sketchpad in 1963.

Subsequent vector graphics systems, most of which iterated through dynamically modifiable stored lists of drawing instructions, include Digital's GT40. There was a home gaming system that used vector graphics called Vectrex as well as various arcade games like Asteroids and Space Wars. Storage scope displays, such as the Tektronix 4014, could display vector images but not modify them without first erasing the display.

Modern vector graphics displays can sometimes be found at laser light shows, where two fast-moving X-Y mirrors are used to rapidly draw shapes and text on a screen.

The term "vector graphics" is mainly used today in the context of two-dimensional computer graphics. It is one of several modes an artist can use to create an image on a raster display. Other modes include text, multimedia, and 3D rendering. Virtually all modern 3D rendering is done using extensions of 2D vector graphics techniques. Plotters used in technical drawing still draw vectors directly to paper.

[edit] Motivation

For example, consider a circle of radius r. The main pieces of information a program needs in order to draw this circle are


	an indication that what is to be drawn is a circle

	the radius r

	the location of the center point of the circle

	stroke line style and colour (possibly transparent)

	fill style and colour (possibly transparent)



Advantages to this style of drawing over raster graphics:


	This minimal amount of information translates to a much smaller file size compared to large raster images (the size of representation doesn't depend on the dimensions of the object), though a vector graphic with a small file size is often said to lack detail compared with a real world photo.

	Correspondingly, one can indefinitely zoom in on e.g. a circle arc, and it remains smooth. On the other hand, a polygon representing a curve will reveal being not really curved.

	On zooming in, lines and curves need not get wider proportionally. Often the width is either not increased or less than proportional. On the other hand, irregular curves represented by simple geometric shapes may be made proportionally wider when zooming in, to keep them looking smooth and not like these geometric shapes.

	The parameters of objects are stored and can be later modified. This means that moving, scaling, rotating, filling etc. doesn't degrade the quality of a drawing. Moreover, it is usual to specify the dimensions in device-independent units, which results in the best possible rasterization on raster devices.

	From a 3-D perspective, rendering shadows is also much more realistic with vector graphics, as shadows can be abstracted into the rays of light from which they are formed. This allows for photo realistic images and renderings.



[edit] Typical primitive objects


	Lines and polylines

	Polygons

	Circles and ellipses

	Bzier curves

	Bezigons

	Text (in computer font formats such as TrueType where each letter is created from Bzier curves)



This list is not complete. There are various types of curves (Catmull-Rom splines, NURBS etc.), which are useful in certain applications.

Often, a bitmap image is considered as a primitive object. From the conceptual view, it behaves as a rectangle.

[edit] Vector operations

Vector graphics editors typically allow rotation, movement, mirroring, stretching, skewing, affine transformations, changing of z-order and combination of primitives into more complex objects.

More sophisticated transformations include set not operations on closed shapes (union, difference, intersection, etc.).

Vector graphics are ideal for simple or composite drawings that need to be device-independent, or do not need to achieve photo-realism. For example, the PostScript and PDF page description languages use a vector graphics model.

[edit] Printing

Vector art is key for printing. Since the art is made from a series of mathematical curves it will print very crisply even when resized. For instance, one can print a vector logo on a small sheet of copy paper, and then enlarge the same vector logo to billboard size and keep the same crisp quality. A low-resolution raster graphic would blur or pixelate excessively if it were enlarged from business card size to billboard size.

If we regard typographic characters as images, then the same considerations that we have made for graphics apply even to composition of written text for printing (typesetting). Older character sets were stored as bitmaps, therefore to achieve maximum print quality they had to be used at a given resolution only; these font formats are said to be non-scalable. High quality typography is nowadays based on character drawings (fonts) which are typically stored as vector graphics, and as such are scalable to any size. Examples of these vector formats for characters are Postscript fonts and TrueType fonts.

[edit] Vector Illustration

Vector illustration is a popular technique of many digital illustrators worldwide. Some of the greatest internationally acclaimed artists in the field are Jon Burgerman, Catalina Estrada, Petra Stefankova, Nathan Jurevicius, J. Otto Seibold, Leo Blanchette and others.

[edit] 3D modelling

In 3D computer graphics, vectorized surface representations are most common (bitmaps can be used for special purposes such as surface texturing, height-field data and bump mapping). At the low-end, simple meshes of polygons are used to represent geometric detail in applications where interactive frame rates or simplicity are important. At the high-end, where one is willing to trade-off higher rendering times for increased image quality and precision, smooth surface representations such as Bzier patches, NURBS or Subdivision surfaces are used. One can, however, achieve a smooth surface rendering from a polygonal mesh through the use of shading algorithms such as Phong and Gouraud.

[edit] Formats

Main article: Vector formats
One example of vector graphics format is SVG (Scalable Vector Graphics), an open standard created and developed by the World Wide Web Consortium to address the need (and attempts of several corporations) for a versatile, scriptable and all-purpose vector format for the web and otherwise. Another example is VML, a proposed standard that was adopted by Microsoft. Arguably, the AI format, the native format for Adobe Illustrator, is also standard in vector graphics.

The SWF Adobe's (fomerly Macromedia's) file format, is also a vector based container used to store animation. Web pages created in Flash can be enlarged to fit any monitor size while retaining the same graphic quality.

[edit] See also



	
	Wikiversity has learning materials about Vector Drawing






	Adobe Illustrator

	Inkscape

	Cairo (graphics)

	Anti-Grain Geometry

	Cardboard engineering

	Computer-aided design

	Electronic maps

	Graphics software

	Graphics file format summary

	GXL (Graph eXchange Language)

	List of vector graphics editors

	List of vector graphics markup languages

	Raster to vector

	Shapefile

	Turtle graphics

	Vector game

	Vector graphics editor

	Scalable Vector Graphics (SVG)

	Vector Markup Language (VML)

	Vector monitor

	Vexel

	Wire frame model
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Metadata (meta data, meta-data, or sometimes metainformation) is data about data. The use of metadata is an emerging practice with close ties to information management, information science, information technology, librarianship and GIS. It can be applied to a vast array of objects including both physical and electronic items such as raw data, books, CDs, DVDs, images, maps, database tables, and web pages. Since the emergence of the Dublin Core metadata set and the internet, use of metadata has experienced a considerable growth in popularity as businesses and other organisations seek to organise rapidly growing volumes of data and information.
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[edit] Definition

The first use of the term Metadata has been attributed to Jack E. Myers who subsequently trademarked the word. It has also been attributed to Bo Sundgren. Since then the fields of information management, information science, information technology, librarianship and GIS have widely adopted the term. In these fields the word metadata is defined as data about data. While this is the generally accepted definition, various disciplines have adopted their own more specific explanation and uses of the term.

For the purposes of this article, an "object" refers to any of the following:


	a physical item such as a book, CD, DVD, map, chair, table, flower pot, etc

	an electronic file such as a digital image, digital photo, document, program file, database table etc



[edit] Characteristics

[edit] Structured

Metadata is typically structured in a standardised fashion using a metadata scheme of some sort, including: metadata standards and metadata models. Tools such as controlled vocabularies, taxonomies, thesauri, data dictionaries and metadata registries can be used to apply further standardisation to the metadata.

[edit] Syntax

Metadata syntax refers to the rules created to structure the fields or elements of metadata. A single metadata scheme may be expressed in a number of different markup or programming languages, each of which requires a different syntax. For example, Dublin Core may be expressed in plain text, HTML, XML and RDF.

[edit] Types

As the metadata industry is relatively new and crosses several fields of specialisation there is no generally accepted model to describe types of metadata. Bretheron & Singley (1994) distinguish between two distinct classes: structural/control metadata and guide metadata. Structural metadata is used to describe the structure of computer systems such as tables, columns and indexes. Guide metadata is used to help humans find specific items and is usually expressed as a set of keywords in a natural language. According to Ralph Kimball metadata can be divided into 2 similar categories - Technical metadata and Business metadata. Technical metadata correspond to internal metadata, business metadata to external metadata. Kimball adds a third category named Process metadata. On the other hand, NISO distinguishes between three types of metadata: descriptive, structural and administrative.  Descriptive metadata is the information used to search and locate an object such as title, author, subjects, keywords, publisher; structural metadata gives a description of how the components of the object are organised; and administrative metadata refers to the technical information including file type. Two sub-types of administrative metadata are rights management metadata and preservation metadata.

[edit] Hierarchical vs One Dimensional

Metadata schemas can be hierarchical in nature where relationships exist between metadata elements and elements are nested so that parent-child relationships exist between the elements. They can also be one dimensional, or linear, where each element is completely discrete from other elements. An example of a hierarchical metadata schema is the IEEE LOM schema where metadata elements may belong to a parent metadata element as compared to Dublin Core which is one dimensional.

[edit] Granularity

The degree to which metadata is captured is referred to as its granularity. Metadata with a high granularity contains more information and enables greater levels of technical manipulation however, a lower level of granularity means that metadata can be created for considerably lower costs but will not provide as detailed information.

[edit] Storage

Metadata can be stored either internally, in the same file as the data, or externally, in a separate file. Metadata that is embedded with content is called embedded metadata. A data repository typically stores the metadata detached from the data. Both ways have advantages and disadvantages:


	Internal storage allows transferring metadata together with the data it describes; thus, metadata is always at hand and can be manipulated easily. This method creates high redundancy and does not allow holding metadata together.

	External storage allows bundling metadata, for example in a database, for more efficient searching. There is no redundancy and metadata can be transferred simultaneously when using streaming. However, as most formats use URIs for that purpose, the method of how the metadata is linked to its data should be treated with care. What if a resource does not have a URI (resources on a local hard disk or web pages that are created on-the-fly using a content management system)? What if metadata can only be evaluated if there is a connection to the Web, especially when using RDF? How to realize that a resource is replaced by another with the same name but different content?



Moreover, there is the question of data format: storing metadata in a human-readable format such as XML can be useful because users can understand and edit it without specialized tools. On the other hand, these formats are not optimized for storage capacity; it may be useful to store metadata in a binary, non-human-readable format instead to speed up transfer and save memory.

[edit] Creation

Metadata can be created either by computer or by humans. Metadata captured by computers can include information about when a file was created, who created it, when it was last updated, file size and file extension. Metadata can also be created by humans to enhance the metadata and provide information that computers are not yet able to interpret including subject, keywords, abstract.

[edit] Disciplines using Metadata

[edit] Library and Information Science

Metadata is used in libraries as a means of cataloguing resources such as books, CDs, and DVDs. This data is stored in an integrated library management system, ILMS, using the MARC metadata standard. Libraries are also using the ILMS to store information about electronic resources including electronic journals, e-books and websites.

Digital libraries also employ metadata. Standards for metadata in digital libraries include Dublin Core, METS, MODS, DDI, PREMIS schema, and OAI-PMH.

[edit] Information Technology

[edit] Database Management

Each relational database system has its own mechanisms for storing metadata. Examples of relational-database metadata include:


	Tables of all tables in a database, their names, sizes and number of rows in each table.

	Tables of columns in each database, what tables they are used in, and the type of data stored in each column.



In database terminology, this set of metadata is referred to as the catalog. The SQL standard specifies a uniform means to access the catalog, called the INFORMATION_SCHEMA, but not all databases implement it, even if they implement other aspects of the SQL standard. For an example of database-specific metadata access methods, see Oracle metadata. Programmatic access to metadata is possible using APIs such as JDBC, or SchemaCrawler.

Data warehouse (DW) is a repository of an organization's electronically stored data. Data warehouses are designed to manage and store the data whereas the Business Intelligence (BI) focuses on the usage of data to facilitate reporting and analysis.

The purpose of a data warehouse is to house standardized, structured, consistent, integrated, correct, cleansed and timely data, extracted from various operational systems in an organization. The extracted data is integrated in the data warehouse environment in order to provide an enterprise wide perspective, one version of the truth. Data is structured in a way to specifically address the reporting and analytic requirements.

An essential component of a data warehouse/business intelligence system is the metadata and tools to manage and retrieve metadata. Ralph Kimball describes metadata as the DNA of the data warehouse as metadata defines the elements of the data warehouse and how they work together.

[edit] The Internet

The HTML format used to define web pages allows for the inclusion of a variety of types of metadata, from basic descriptive text, dates and keywords to further advanced metadata schemes such as the Dublin Core, e-GMS, and AGLS standards. Pages can also be geotagged with coordinates. Metadata may be included in the page's header or in a separate file. Microformats allow metadata to be added to on-page data in a way that users don't see, but computers can readily access.

Interestingly, many search engines are cautious about using metadata in their ranking algorithms due to exploitation of metadata and the practice of search engine optimization, SEO, to improve rankings, see Meta element article for further discussion.

[edit] Geospatial Metadata

Metadata that describe geographic objects (such as datasets, maps, features, or simply documents with a geospatial component) have a history going back to at least 1994 (refer MIT Library page on FGDC Metadata). This class of metadata is described more fully on the Geospatial metadata page.

[edit] Metadata and the Law

[edit] United States

Problems involving metadata in litigation in the United States are becoming widespread. Courts have looked at various questions involving metadata, including the discoverability of metadata by parties. Although the Federal Rules of Civil Procedure have only specified rules about electronic documents, subsequent case law has elaborated on the requirement of parties to reveal metadata. In October 2009, the Arizona Supreme Court has ruled that metadata records are public record.

Document Metadata is particularly important in legal environments where litigation can request this sensitive information (metadata) which can include many elements of private detrimental data. This data has been linked to multiple lawsuits that have got corporations into legal complications.

Using metadata removal tools can mitigate the risks associated with metadata. These clean documents before they are sent outside of the firm. This process partially protects law firms from potentially unsafe leaking of sensitive data through Electronic Discovery. Removal of metadata alone is only one aspect of redaction, a technique for which it's infamously necessary to perform thoroughly and completely.

[edit] See also


	Agris: International Information System for the Agricultural Sciences and Technology

	Crosswalk (metadata)

	Data Dictionary (aka metadata repository)

	Dublin Core

	Folksonomy

	ISO/IEC 11179

	Knowledge tag

	Meta element

	Metadata from Wikiversity

	Metadata discovery

	Metadata facility for Java

	Metadata publishing

	Metadata registry

	Microcontent

	Microformats

	Ontology (computer science)

	Official statistics

	Preservation Metadata

	Semantic Web

	SGML

	The Metadata Company

	Universal Data Element Framework

	XSD
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			DRM is an initialism and may refer to:

[edit] Information technology


	Digital rights management, controversial technologies which provide access control for digital media

	Data Reference Model, US federal guidelines for computer data standards

	Data Resource Management

	Digital Radio Mondiale, a digital radio broadcasting standard

	Direct Rendering Manager, a component of the Unix/Linux direct rendering infrastructure

	Distributed Resource Manager, software used to schedule batch jobs

	Dynamic Rich Media, a term used by Linkshare for their dynamic advertising

	Data Relationship Management, a.k.a Metadata Management, it is one of the Hyperion Application which is used for Planning



[edit] Medicine and psychology


	Deese-Roediger-McDermott-Paradigm, a paradigm in cognitive psychology for investigating false memories

	Desmin Related Myopathy, a rare neuromuscular disease



[edit] Biology


	Detergent Resistant Membranes

	Digestive Rate Model (Optimal Foraging)



[edit] Codes


	DRM, the IATA airport designator of Drama Airport in Drama, Greece

	DRM, the ICAO airline designator of Airways Flight Training, United Kingdom



[edit] Miscellaneous


	DRM (Japanese band), a J-pop girl group formerly known as Dream

	Design reference mission, a NASA term for a reference space architecture design

	Detrital Remanent Magnetization, the residual magnetization in sediments

	Deutsche Rennsport Meisterschaft, a 1970s German auto racing series

	Direct response marketing, a marketing tactic to elicit a direct consumer response

	Direct revelation mechanism in contract theory and mechanism design

	Direction du Renseignement Militaire, the Directorate of Military Intelligence of France

	Disability rights movement

	Gremlin (protein), the Xenopus homologue of DRM (rats)

	Disaster Risk Management (DRM) Programme, a UNDP project for supporting improvements in risk indentification





	
	This disambiguation page lists articles associated with the same title.

If an internal link led you here, you may wish to change the link to point directly to the intended article.
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XML

	



	Filename extension
	.xml



	Internet media type
	application/xml, text/xml (deprecated)



	Uniform Type Identifier
	public.xml



	Developed by
	World Wide Web Consortium



	Type of format
	Markup language



	Extended from
	SGML



	Extended to
	Numerous, including:

XHTML, RSS, Atom



	Standard(s)
	1.0 (Fifth Edition) November 26, 2008; 15 month(s) ago(2008-11-26)

1.1 (Second Edition) August 16, 2006; 3 year(s) ago(2006-08-16)



	Free file format?
	Yes





Extensible Markup Language

	Current Status
	Published



	Year Started
	1996



	Editors
	Tim Bray, Jean Paoli, C. M. Sperberg-McQueen, Eve Maler, Franois Yergeau, John Cowan



	Related Standards
	XML Schema



	Domain
	Data Serialization



	Abbreviation
	XML



	Website
	XML 1.0




XML (Extensible Markup Language) is a set of rules for encoding documents electronically. It is defined in the XML 1.0 Specification produced by the W3C and several other related specifications; all are fee-free open standards.

XMLs design goals emphasize simplicity, generality, and usability over the Internet. It is a textual data format, with strong support via Unicode for the languages of the world. Although XMLs design focuses on documents, it is widely used for the representation of arbitrary data structures, for example in web services.

There are a variety of programming interfaces which software developers may use to access XML data, and several schema systems designed to aid in the definition of XML-based languages.

As of 2009, hundreds of XML-based languages have been developed, including RSS, Atom, SOAP, and XHTML. XML-based formats have become the default for most office-productivity tools, including Microsoft Office (Office Open XML), OpenOffice.org (OpenDocument), and Apple's iWork.
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[edit] Key terminology

The material in this section is based on the XML Specification. This is not an exhaustive list of all the constructs which appear in XML; it provides an introduction to the key constructs most often encountered in day-to-day use.


	(Unicode) Character

	By definition, an XML document is a string of characters. Almost every legal Unicode character may appear in an XML document.




	Processor and Application

	Software which processes an XML document. It is expected that a processor works in the service of an application. There are certain very specific requirements about what an XML processor must do and not do, but none as to the behavior of the application. The processor (as the specification calls it) is often referred to colloquially as an XML parser.




	Markup and Content

	The characters which make up an XML document are divided into markup and content. Markup and content may be distinguished by the application of simple syntactic rules. All strings which constitute markup either begin with the character "<" and end with a ">", or begin with the character "&" and end with a ";". Strings of characters which are not markup are content.




	Tag

	A markup construct that begins with "<" and ends with ">". Tags come in three flavors: start-tags, for example <section>, end-tags, for example </section>, and empty-element tags, for example <line-break/>.




	Element

	A logical component of a document which either begins with a start-tag and ends with a matching end-tag, or consists only of an empty-element tag. The characters between the start- and end-tags, if any, are the element's content, and may contain markup, including other elements, which are called child elements. An example of an element is <Greeting>Hello,world.</Greeting> (see hello world). Another is <line-break/>.




	Attribute

	A markup construct consisting of a name/value pair that exists within a start-tag or empty-element tag. In the example (below) the element img has two attributes, src and alt: <imgsrc="madonna.jpg"alt='byRaphael'/>. Another example would be <stepnumber="3">ConnectAtoB.</step> where the name of the attribute is "number" and the value is "3":




	XML Declaration

	XML documents may begin by declaring some information about themselves, as in the following example.






<?xml version="1.0" encoding="UTF-8" ?>



[edit] Example

Here is a small, complete XML document, which uses all of these constructs and concepts.




<?xml version="1.0" encoding='UTF-8'?>
<painting>
  <img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>
  <caption>This is Raphael's "Foligno" Madonna, painted in
    <date>1511</date>-<date>1512</date>.
  </caption>
</painting>



There are five elements in this example document: painting, img, caption, and two dates. The date elements are children of caption, which is a child of the root element painting. img has two attributes, src and alt.

[edit] Characters and escaping

XML documents consist entirely of characters from the Unicode repertoire. Except for a small number of specifically excluded control characters, any character defined by Unicode may appear within the content of an XML document. The selection of characters which may appear within markup is somewhat more limited but still large.

XML includes facilities for identifying the encoding of the Unicode characters which make up the document, and for expressing characters which, for one reason or another, cannot be used directly.

[edit] Details on valid characters

Unicode characters in the following code point ranges are valid in XML 1.0 documents:


	U+0009

	U+000A

	U+000D

	U+0020U+D7FF

	U+E000U+FFFD

	U+10000U+10FFFF



Unicode characters in the following code point ranges are always valid in XML 1.1 documents:


	U+0001U+0008

	U+000BU+000C

	U+000EU+001F

	U+007FU+0084

	U+0086U+009F



Unicode characters in the following code point ranges are only valid in certain contexts in XML 1.1 documents:


	U+0001U+D7FF

	U+E000U+FFFD

	U+10000U+10FFFF



[edit] Encoding detection

The Unicode character set can be encoded into bytes for storage or transmission in a variety of different ways, called "encodings". Unicode itself defines encodings which cover the entire repertoire; well-known ones include UTF-8 and UTF-16. There are many other text encodings which pre-date Unicode, such as ASCII and ISO/IEC 8859; their character repertoires in almost every case are subsets of the Unicode character set.

XML allows the use of any of the Unicode-defined encodings, and any other encodings whose characters also appear in Unicode. XML also provides a mechanism whereby an XML processor can reliably, without any prior knowledge, determine which encoding is being used. Encodings other than UTF-8 and UTF-16 will not necessarily be recognized by every XML parser.

[edit] Escaping

There are several reasons why it may be difficult or impossible to include some character directly in an XML document.


	The characters "<" and "&" are key syntax markers and may never appear in content.




	Some character encodings support only a subset of Unicode: for example, it is legal to encode an XML document in ASCII, but ASCII lacks code points for Unicode characters such as "".




	It might not be possible to type the character on the author's machine.




	Some characters have glyphs that cannot be visually distinguished from other characters: examples are non-breaking-space (&#xa0;) and Cyrillic Capital Letter A (&#x410;).



For these reasons, XML provides escape facilities for referencing problematic or unavailable characters. There are five predefined entities: &lt; represents "<", &gt; represents ">", &amp; represents "&", &apos; represents ', and &quot; represents ". All permitted Unicode characters may be represented with a numeric character reference. Consider the Chinese character "中", whose numeric code in Unicode is hexadecimal 4E2D, or decimal 20,013. A user whose keyboard offered no method for entering this character could still insert it in an XML document encoded either as &#20013; or &#x4e2d;. Similarly, the string "I <3 Jrg" could be encoded for inclusion in an XML document as "I &lt;3 J&#xF6;rg".

"&#0;" is not permitted, however, as the null character is one of the control characters excluded from XML, even when using a numeric character reference. An alternative encoding mechanism such as Base64 is needed to represent such characters.

[edit] Comments

Comments may appear anywhere in a document outside other markup. Comments should not appear on the first line or otherwise above the XML declaration for XML processor compatibility. The string "--" (double-hyphen) is not allowed (as it is used to delimit comments), and entities must not be recognized within comments.

An example of a valid comment: "<!-- no need to escape <code> & such in comments -->"

[edit] International use

XML supports the direct use of almost any Unicode character in element names, attributes, comments, character data, and processing instructions (other than the ones that have special symbolic meaning in XML itself, such as the open corner bracket, "<"). Therefore, the following is a well-formed XML document, even though it includes both Chinese and Cyrillic characters:




<?xml version="1.0" encoding="UTF-8"?>
<烏語>Китайська мова</烏語>



[edit] Well-formedness and error-handling

The XML specification defines an XML document as a text which is well-formed, i.e., it satisfies a list of syntax rules provided in the specification. The list is fairly lengthy; some key points are:


	It contains only properly-encoded legal Unicode characters.

	None of the special syntax characters such as "<" and "&" appear except when performing their markup-delineation roles.

	The begin, end, and empty-element tags which delimit the elements are correctly nested, with none missing and none overlapping.

	The element tags are case-sensitive; the beginning and end tags must match exactly.

	There is a single "root" element which contains all the other elements.



The definition of an XML document excludes texts which contain violations of well-formedness rules; they are simply not XML. An XML processor which encounters such a violation is required to report such errors and to cease normal processing. This policy, occasionally referred to as draconian, stands in notable contrast to the behavior of programs which process HTML, which are designed to produce a reasonable result even in the presence of severe markup errors. XML's policy in this area has been criticized as a violation of Postel's law.

[edit] Schemas and validation

In addition to being well-formed, an XML document may be valid. This means that it contains a reference to a Document Type Definition (DTD), and that its elements and attributes are declared in that DTD and follow the grammatical rules for them that the DTD specifies.

XML processors are classified as validating or non-validating depending on whether or not they check XML documents for validity. A processor which discovers a validity error must be able to report it, but may continue normal processing.

A DTD is an example of a schema or grammar. Since the initial publication of XML 1.0, there has been substantial work in the area of schema languages for XML. Such schema languages typically constrain the set of elements that may be used in a document, which attributes may be applied to them, the order in which they may appear, and the allowable parent/child relationships.

[edit] DTD

Main article: Document Type Definition
The oldest schema language for XML is the Document Type Definition (DTD), inherited from SGML.

DTDs have the following benefits:


	DTD support is ubiquitous due to its inclusion in the XML 1.0 standard.

	DTDs are terse compared to element-based schema languages and consequently present more information in a single screen.

	DTDs allow the declaration of standard public entity sets for publishing characters.

	DTDs define a document type rather than the types used by a namespace, thus grouping all constraints for a document in a single collection.



DTDs have the following limitations:


	They have no explicit support for newer features of XML, most importantly namespaces.

	They lack expressiveness. XML DTDs are simpler than SGML DTDs and there are certain structures that cannot be expressed with regular grammars. DTDs only support rudimentary datatypes.

	They lack readability. DTD designers typically make heavy use of parameter entities (which behave essentially as textual macros), which make it easier to define complex grammars, but at the expense of clarity.

	They use a syntax based on regular expression syntax, inherited from SGML, to describe the schema. Typical XML APIs such as SAX do not attempt to offer applications a structured representation of the syntax, so it is less accessible to programmers than an element-based syntax may be.



Two peculiar features that distinguish DTDs from other schema types are the syntactic support for embedding a DTD within XML documents and for defining entities, which are arbitrary fragments of text and/or markup that the XML processor inserts in the DTD itself and in the XML document wherever they are referenced, like character escapes.

DTD technology is still used in many applications because of its ubiquity.

[edit] XML Schema

Main article: XML Schema (W3C)
A newer schema language, described by the W3C as the successor of DTDs, is XML Schema, often referred to by the initialism for XML Schema instances, XSD (XML Schema Definition). XSDs are far more powerful than DTDs in describing XML languages. They use a rich datatyping system and allow for more detailed constraints on an XML document's logical structure. XSDs also use an XML-based format, which makes it possible to use ordinary XML tools to help process them.

[edit] RELAX NG

Main article: RELAX NG
RELAX NG was initially specified by OASIS and is now also an ISO international standard (as part of DSDL). RELAX NG schemas may be written in either an XML based syntax or a more compact non-XML syntax; the two syntaxes are isomorphic and James Clark's Trang conversion tool can convert between them without loss of information. RELAX NG has a simpler definition and validation framework than XML Schema, making it easier to use and implement. It also has the ability to use datatype framework plug-ins; a RELAX NG schema author, for example, can require values in an XML document to conform to definitions in XML Schema Datatypes.

[edit] Schematron

Main article: Schematron
Schematron is a language for making assertions about the presence or absence of patterns in an XML document. It typically uses XPath expressions.

[edit] ISO DSDL and other schema languages

The ISO DSDL (Document Schema Description Languages) standard brings together a comprehensive set of small schema languages, each targeted at specific problems. DSDL includes RELAX NG full and compact syntax, Schematron assertion language, and languages for defining datatypes, character repertoire constraints, renaming and entity expansion, and namespace-based routing of document fragments to different validators. DSDL schema languages do not have the vendor support of XML Schemas yet, and are to some extent a grassroots reaction of industrial publishers to the lack of utility of XML Schemas for publishing.

Some schema languages not only describe the structure of a particular XML format but also offer limited facilities to influence processing of individual XML files that conform to this format. DTDs and XSDs both have this ability; they can for instance provide the infoset augmentation facility and attribute defaults. RELAX NG and Schematron intentionally do not provide these.

[edit] Related specifications

A cluster of specifications closely related to XML have been developed, starting soon after the initial publication of XML 1.0. It is frequently the case that the term "XML" is used to refer to XML together with one or more of these other technologies which have come to be seen as part of the XML core.


	XML Namespaces enable the same document to contain XML elements and attributes taken from different vocabularies, without any naming collisions occurring. Essentially all software which is advertised as supporting XML also supports XML Namespaces.

	XML Base defines the xml:base attribute, which may be used to set the base for resolution of relative URI references within the scope of a single XML element.

	The XML Information Set or XML infoset describes an abstract data model for XML documents in terms of information items. The infoset is commonly used in the specifications of XML languages, for convenience in describing constraints on the XML constructs those languages allow.

	xml:id asserts that an attribute named xml:id functions as an "ID attribute" in the sense used in a DTD.

	XPath defines a syntax named XPath expressions which identifies one or more of the internal components (elements, attributes, and so on) included in an XML document. XPath is widely used in other core-XML specifications and in programming libraries for accessing XML-encoded data.

	XSLT is a language with an XML-based syntax that is used to transform XML documents into other XML documents, HTML, or other, unstructured formats such as plain text or RTF. XSLT is very tightly coupled with XPath, which it uses to address components of the input XML document, mainly elements and attributes.

	XSL Formatting Objects, or XSL-FO, is a markup language for XML document formatting which is most often used to generate PDFs.

	XQuery is an XML-oriented query language strongly rooted in XPath and XML Schema. It provides methods to access, manipulate and return XML.

	XML Signature defines syntax and processing rules for creating digital signatures on XML content.

	XML Encryption defines syntax and processing rules for encrypting XML content.



Some other specifications conceived as part of the "XML Core" have failed to find wide adoption, including XInclude, XLink, and XPointer.

[edit] Use on the Internet

It is common for XML to be used in interchanging data over the Internet. RFC 3023 gives rules for the construction of Internet Media Types for use when sending XML. It also defines the types "application/xml" and "text/xml", which say only that the data is in XML, and nothing about its semantics. The use of "text/xml" has been criticized as a potential source of encoding problems and is now in the process of being deprecated. RFC 3023 also recommends that XML-based languages be given media types beginning in "application/" and ending in "+xml"; for example "application/svg+xml" for SVG.

Further guidelines for the use of XML in a networked context may be found in RFC 3470, also known as IETF BCP 70; this document is very wide-ranging and covers many aspects of designing and deploying an XML-based language.

[edit] Programming interfaces

The design goals of XML include "It shall be easy to write programs which process XML documents." Despite this fact, the XML specification contains almost no information about how programmers might go about doing such processing. The XML Infoset provides a vocabulary to refer to the constructs within an XML document, but once again does not provide any guidance on how to access this information. A variety of APIs for accessing XML have been developed and used, and some have been standardized.

Existing APIs for XML processing tend to fall into these categories:


	Stream-oriented APIs accessible from a programming language, for example SAX and StAX.

	Tree-traversal APIs accessible from a programming language, for example DOM.

	XML data binding, which provides an automated translation between an XML document and programming-language objects.

	Declarative transformation languages such as XSLT and XQuery.



Stream-oriented facilities require less memory and, for certain tasks which are based on a linear traversal of an XML document, are faster and simpler than other alternatives. Tree-traversal and data-binding APIs typically require the use of much more memory, but are often found more convenient for use by programmers; some include declarative retrieval of document components via the use of XPath expressions.

XSLT is designed for declarative description of XML document transformations, and has been widely implemented both in server-side packages and Web browsers. XQuery overlaps XSLT in its functionality, but is designed more for searching of large XML databases.

[edit] Simple API for XML (SAX)

SAX is a lexical, event-driven interface in which a document is read serially and its contents are reported as callbacks to various methods on a handler object of the user's design. SAX is fast and efficient to implement, but difficult to use for extracting information at random from the XML, since it tends to burden the application author with keeping track of what part of the document is being processed. It is better suited to situations in which certain types of information are always handled the same way, no matter where they occur in the document.

[edit] Pull parsing

Pull parsing treats the document as a series of items which are read in sequence using the Iterator design pattern. This allows for writing of recursive-descent parsers in which the structure of the code performing the parsing mirrors the structure of the XML being parsed, and intermediate parsed results can be used and accessed as local variables within the methods performing the parsing, or passed down (as method parameters) into lower-level methods, or returned (as method return values) to higher-level methods. Examples of pull parsers include StAX in the Java programming language, SimpleXML in PHP and System.Xml.XmlReader in the .NET Framework.

A pull parser creates an iterator that sequentially visits the various elements, attributes, and data in an XML document. Code which uses this iterator can test the current item (to tell, for example, whether it is a start or end element, or text), and inspect its attributes (local name, namespace, values of XML attributes, value of text, etc.), and can also move the iterator to the next item. The code can thus extract information from the document as it traverses it. The recursive-descent approach tends to lend itself to keeping data as typed local variables in the code doing the parsing, while SAX, for instance, typically requires a parser to manually maintain intermediate data within a stack of elements which are parent elements of the element being parsed. Pull-parsing code can be more straightforward to understand and maintain than SAX parsing code.

[edit] Document Object Model (DOM)

DOM (Document Object Model) is an interface-oriented Application Programming Interface that allows for navigation of the entire document as if it were a tree of "Node" objects representing the document's contents. A DOM document can be created by a parser, or can be generated manually by users (with limitations). Data types in DOM Nodes are abstract; implementations provide their own programming language-specific bindings. DOM implementations tend to be memory intensive, as they generally require the entire document to be loaded into memory and constructed as a tree of objects before access is allowed.

[edit] Data binding

Another form of XML processing API is XML data binding, where XML data is made available as a hierarchy of custom, strongly typed classes, in contrast to the generic objects created by a Document Object Model parser. This approach simplifies code development, and in many cases allows problems to be identified at compile time rather than run-time. Example data binding systems include the Java Architecture for XML Binding (JAXB), XML Serialization in .NET, and CodeSynthesis XSD for C++.

[edit] XML as data type

XML is beginning to appear as a first-class data type in other languages. The ECMAScript for XML (E4X) extension to the ECMAScript/JavaScript language explicitly defines two specific objects (XML and XMLList) for JavaScript, which support XML document nodes and XML document lists as distinct objects and use a dot-notation specifying parent-child relationships. E4X is supported by the Mozilla 2.5+ browsers and Adobe Actionscript, but has not been adopted more universally. Similar notations are used in Microsoft's LINQ implementation for Microsoft .NET 3.5 and above, and in Scala (which uses the Java VM). The open-source xmlsh application, which provides a Linux-like shell with special features for XML manipulation, similarly treats XML as a data type, using the <[ ]> notation.

[edit] History

XML is a profile or reworking of SGML, a larger ISO standard.

The versatility of SGML for dynamic information display was understood by early digital media publishers in the late 1980s prior to the rise of the Internet. By the mid-1990s some practitioners of SGML had gained experience with the then-new World Wide Web, and believed that SGML offered solutions to some of the problems the Web was likely to face as it grew. Dan Connolly added SGML to the list of W3C's activities when he joined the staff in 1995; work began in mid-1996 when Sun Microsystems engineer Jon Bosak developed a charter and recruited collaborators. Bosak was well connected in the small community of people who had experience both in SGML and the Web.

XML was compiled by a working group of eleven members, supported by an (approximately) 150-member Interest Group. Technical debate took place on the Interest Group mailing list and issues were resolved by consensus or, when that failed, majority vote of the Working Group. A record of design decisions and their rationales was compiled by Michael Sperberg-McQueen on December 4, 1997. James Clark served as Technical Lead of the Working Group, notably contributing the empty-element "<empty/>" syntax and the name "XML". Other names that had been put forward for consideration included "MAGMA" (Minimal Architecture for Generalized Markup Applications), "SLIM" (Structured Language for Internet Markup) and "MGML" (Minimal Generalized Markup Language). The co-editors of the specification were originally Tim Bray and Michael Sperberg-McQueen. Halfway through the project Bray accepted a consulting engagement with Netscape, provoking vociferous protests from Microsoft. Bray was temporarily asked to resign the editorship. This led to intense dispute in the Working Group, eventually solved by the appointment of Microsoft's Jean Paoli as a third co-editor.

The XML Working Group never met face-to-face; the design was accomplished using a combination of email and weekly teleconferences. The major design decisions were reached in twenty weeks of intense work between July and November 1996, when the first Working Draft of an XML specification was published. Further design work continued through 1997, and XML 1.0 became a W3C Recommendation on February 10, 1998.

[edit] Sources

XML is a profile of an ISO standard SGML, and most of XML comes from SGML unchanged. From SGML comes the separation of logical and physical structures (elements and entities), the availability of grammar-based validation (DTDs), the separation of data and metadata (elements and attributes), mixed content, the separation of processing from representation (processing instructions), and the default angle-bracket syntax. Removed were the SGML Declaration (XML has a fixed delimiter set and adopts Unicode as the document character set).

Other sources of technology for XML were the Text Encoding Initiative (TEI), which defined a profile of SGML for use as a 'transfer syntax'; HTML, in which elements were synchronous with their resource, the separation of document character set from resource encoding, the xml:lang attribute, and the HTTP notion that metadata accompanied the resource rather than being needed at the declaration of a link. The Extended Reference Concrete Syntax (ERCS) project of the SPREAD (Standardization Project Regarding East Asian Documents) project of the ISO-related China/Japan/Korea Document Processing expert group was the basis of XML 1.0's naming rules; SPREAD also introduced hexadecimal numeric character references and the concept of references to make available all Unicode characters. To support ERCS, XML and HTML better, the SGML standard IS 8879 was revised in 1996 and 1998 with WebSGML Adaptations. The XML header followed that of ISO HyTime.

Ideas that developed during discussion which were novel in XML included the algorithm for encoding detection and the encoding header, the processing instruction target, the xml:space attribute, and the new close delimiter for empty-element tags. The notion of well-formedness as opposed to validity (which enables parsing without a schema) was first formalized in XML, although it had been implemented successfully in the Electronic Book Technology "Dynatext" software; the software from the University of Waterloo New Oxford English Dictionary Project; the RISP LISP SGML text processor at Uniscope, Tokyo; the US Army Missile Command IADS hypertext system; Mentor Graphics Context; Interleaf and Xerox Publishing System.

[edit] Versions

There are two current versions of XML. The first, XML 1.0, was initially defined in 1998. It has undergone minor revisions since then, without being given a new version number, and is currently in its fifth edition, as published on November 26, 2008. It is widely implemented and still recommended for general use.

The second, XML 1.1, was initially published on February 4, 2004, the same day as XML 1.0 Third Edition, and is currently in its second edition, as published on August 16, 2006. It contains features some contentious that are intended to make XML easier to use in certain cases - mainly enabling the use of line-ending characters used on EBCDIC platforms, and the use of scripts and characters absent from Unicode 3.2. XML 1.1 is not very widely implemented and is recommended for use only by those who need its unique features.

Prior to its fifth edition release, XML 1.0 differed from XML 1.1 in having stricter requirements for characters available for use in element and attribute names and unique identifiers: in the first four editions of XML 1.0 the characters were exclusively enumerated using a specific version of the Unicode standard (Unicode 2.0 to Unicode 3.2.) The fifth edition substitutes the mechanism of XML 1.1, which is more future-proof but reduces redundancy. The approach taken in the fifth edition of XML 1.0 and in all editions of XML 1.1 is that only certain characters are forbidden in names, and everything else is allowed, in order to accommodate the use of suitable name characters in future versions of Unicode. In the fifth edition, XML names may contain characters in the Balinese, Cham, or Phoenician scripts among many others which have been added to Unicode since Unicode 3.2.

Almost any Unicode code point can be used in the character data and attribute values of an XML 1.0 or 1.1 document, even if the character corresponding to the code point is not defined in the current version of Unicode. In character data and attribute values, XML 1.1 allows the use of more control characters than XML 1.0, but, for "robustness", most of the control characters introduced in XML 1.1 must be expressed as numeric character references (and #x7F through #x9F, which had been allowed in XML 1.0, are in XML 1.1 even required to be expressed as numeric character references). Among the supported control characters in XML 1.1 are two line break codes that must be treated as whitespace. Whitespace characters are the only control codes that can be written directly.

There has been discussion of an XML 2.0, although no organization has announced plans for work on such a project. XML-SW (SW for skunk works), written by one of the original developers of XML, contains some proposals for what an XML 2.0 might look like: elimination of DTDs from syntax, integration of namespaces, XML Base and XML Information Set (infoset) into the base standard.

The World Wide Web Consortium also has an XML Binary Characterization Working Group doing preliminary research into use cases and properties for a binary encoding of the XML infoset. The working group is not chartered to produce any official standards. Since XML is by definition text-based, ITU-T and ISO are using the name Fast Infoset for their own binary infoset to avoid confusion (see ITU-T Rec. X.891 | ISO/IEC 24824-1).
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A zip archive icon from The Unarchiver's icon set.



	Filename extension
	.zip

.zipx (newer compression algorithms)



	Internet media type
	application/zip



	Uniform Type Identifier
	com.pkware.zip-archive



	Magic number
	none, though PK\003\004 , PK\005\006 (empty archive), or PK\007\008 (spanned archive) are common.



	Developed by
	Phil Katz, PKWARE



	Type of format
	Data compression



	Extended to
	JAR (EAR, RAR (Java), WAR)

Office Open XML (Microsoft)

OpenDocument (ODF)

XPI (Mozilla extensions)



	Standard(s)
	APPNOTE from PKWARE




"unzip" redirects here. For the GNU/Linux or Unix program called 'unzip', see Info-ZIP.
The ZIP file format is a data compression and archive format. A ZIP file contains one or more files that have been compressed to reduce file size, or stored as-is. The ZIP file format permits a number of compression algorithms, but as of 2009, the Deflate method continues to be dominant.

The format was originally created in 1986 by Phil Katz for PKZIP, and evolved from the previous ARC compression format by Thom Henderson. The PKZIP format is now supported by many software utilities other than PKZIP (see List of file archivers). Microsoft has included built-in ZIP support (under the name "compressed folders") in versions of its Windows operating system since 1998. Apple has included built-in ZIP support in Mac OS X 10.3 and later, including other compression formats.

ZIP files generally use the file extensions ".zip" or ".ZIP" and the MIME media type application/zip, although the ZIP file format has also been used by many programs, usually under a different name. Examples of this usage are Java JAR files, Mozilla Firefox Add-ons (.xpi), id Software .pk3/.pk4 files, Activity Bundles (.xo) for the Sugar learning platform, Winamp and Windows Media Player skins, OpenDocument format and Office Open XML.
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[edit] History

The name "zip" (meaning "speed") was suggested by Katz's friend, Robert Mahoney. They wanted to imply that their product would be faster than ARC and other compression formats of the time.

The earliest known version of .ZIP File Format Specification was first published as part of PKZIP 0.9 package under the file APPNOTE.TXT.

Katz publicly released technical documentation on the ZIP file format making it an open format. The specification can also be found in the PKWARE site.

[edit] Similarly named formats

There are numerous other standards and formats using "zip" as part of their name. Phil Katz stated that he wanted to allow the "zip" name for any archive type. For example, ZIP is distinct from gzip, and the latter is defined in an IETF RFC (1952). Both ZIP and GZIP primarily use the DEFLATE algorithm for compression. Likewise, the ZLIB format (IETF RFC 1950) also uses the DEFLATE compression algorithm, but specifies different headers for error and consistency checking. Other common, similarly-named formats and programs with different native formats include 7-Zip, bzip2, and rzip.

[edit] Version history

The .ZIP File Format Specification has its own version number, which does not necessarily correspond to the version numbers for the PKZIP tool, especially with PKZIP 6 or later. At various times, PKWARE adds preliminary features that allows PKZIP products to extract archives using advanced features, but PKZIP products that create such archives won't be available until the next major release. Other companies or organizations support the PKWARE specifications at their own pace.

A summary of key advances in various versions of the PKWARE specification:


	2.0: File entries can be compressed with DEFLATE.

	4.5: Documented 64-bit ZIP format.

	5.0: DES, 3DES, RC2, RC4 supported for encryption

	5.2: RC2-64 supported for Encryption.

	6.1: Documented certificate storage.

	6.2.0: Documented Central Directory Encryption.

	6.3.0: Documented Unicode (UTF-8) filename storage. Expanded list of supported hash, compression, encryption algorithms.

	6.3.1: Corrected standard hash values for SHA-256/384/512.

	6.3.2: Documented compression method 97 (WavPack).



WinZip, starting with version 12.1, uses the extension .zipx for ZIP files that use compression methods newer than DEFLATE.

[edit] Technical information

ZIP is a simple archive format that stores multiple files. Compression is optional in a zip archive, and if it is used, it is applied on a per-file basis.

[edit] The structure of a ZIP file

A ZIP file is identified by the presence of a central directory located at the end of the file. The directory stores a list of the names of the entries (files or directories) stored in the ZIP file, along with other metadata about the entry, and an offset into the ZIP file, pointing to the actual entry data.

The order of the file entries in the directory need not coincide with the order of file entries in the archive.

Each entry is introduced by a local header with information about the file such as the comment, file size and file name, followed by optional "Extra" data fields, and then the possibly compressed, possibly encrypted file data. The "Extra" data fields are the key to the extensibility of the ZIP format. "Extra" fields are exploited to support the ZIP64 format, WinZip-compatible AES encryption, file attributes, and higher-resolution NTFS or Unix file timestamps. Other extensions are possible via the "Extra" field. ZIP tools are required by the specification to ignore Extra fields they do not recognize.



The ZIP format uses specific 4-byte "signatures" to denote the various structures in the file. Each file entry is marked by a specific signature. The beginning of the central directory is indicated with a different signature, and each entry in the central directory is marked with yet another particular 4-byte signature.

There is no BOF or EOF marker in the ZIP specification. Often the first thing in a ZIP file is a ZIP entry, which can be identified easily by its signature. But it is not necessarily the case that a ZIP file begins with a ZIP entry, and is not required by the ZIP specification.

Tools that correctly read ZIP archives must scan for the signatures of the various fields, the ZIP central directory. They must NOT scan for entries because only the directory specifies where a file chunk starts. Scanning could lead to false positives as the format allows for other data to be between chunks.

The ZIP specification also supports spreading archives across multiple filesystem files. Originally intended for storage of large zip files across multiple 1.44mb floppy disks, this feature is now used for sending zip archives in parts over email, or over other transports or removable media.

The FAT filesystem of DOS only has a timestamp resolution of two seconds; ZIP file records mimic this. As a result, the built-in timestamp resolution of files in a ZIP archive is only two seconds, though extra fields can be used to store more accurate timestamps.

In September 2007, PKZIP released a revision of the ZIP specification that contains a provision to store file names using UTF-8, finally adding Unicode compatibility to ZIP.

[edit] ZIP file headers

All multi-byte values are little-endian.


ZIP local file header

	Offset
	Bytes
	Description



	 0
	4
	Local file header signature = 0x04034b50



	 4
	2
	Version needed to extract (minimum)



	 6
	2
	General purpose bit flag



	 8
	2
	Compression method



	10
	2
	File last modification time



	12
	2
	File last modification date



	14
	4
	CRC-32



	18
	4
	Compressed size



	22
	4
	Uncompressed size



	26
	2
	File name length (n)



	28
	2
	Extra field length (m)



	30
	n
	File name



	30+n
	m
	Extra field




The extra field contains a variety of optional data such as OS-specific attributes. It is divided into chunks, each with a 16-bit ID code and a 16-bit length.

This is immediately followed by the compressed data. If bit 3 of the general-purpose flags field is set, then the CRC-32 and file sizes are not known when the header is written, and they are appended (in a 12-byte structure) immediately after the compressed data. The fields in the local header are filled with zero.

The central directory entry is an expanded form of the local header:


ZIP central directory file header

	Offset
	Bytes
	Description



	 0
	4
	Central directory file header signature = 0x02014b50



	 4
	2
	Version made by



	 6
	2
	Version needed to extract (minimum)



	 8
	2
	General purpose bit flag



	10
	2
	Compression method



	12
	2
	File last modification time



	14
	2
	File last modification date



	16
	4
	CRC-32



	20
	4
	Compressed size



	24
	4
	Uncompressed size



	28
	2
	File name length (n)



	30
	2
	Extra field length (m)



	32
	2
	File comment length (k)



	34
	2
	Disk number where file starts



	36
	2
	Internal file attributes



	38
	4
	External file attributes



	42
	4
	Relative offset of local file header



	46
	n
	File name



	46+n
	m
	Extra field



	46+n+m
	k
	File comment




After all the local directory entries comes the end of central directory record, which marks the end of the ZIP file:


ZIP end of central directory record

	Offset
	Bytes
	Description



	 0
	4
	End of central directory signature = 0x06054b50



	 4
	2
	Number of this disk



	 6
	2
	Disk where central directory starts



	 8
	2
	Number of central directory records on this disk



	10
	2
	Total number of central directory records



	12
	4
	Size of central directory (bytes)



	16
	4
	Offset of start of central directory, relative to start of archive



	20
	2
	ZIP file comment length (n)



	22
	n
	ZIP file comment




This ordering allows a ZIP file to be created in one pass, but it is usually decompressed by first reading the central directory at the end.

[edit] Compression methods

Current .ZIP File Format Specification documented the details of following methods: stored (no compression), Shrunk, Reduced (methods 1-4), Imploded, Tokenizing, Deflated, Deflate64, BZIP2, LZMA (EFS), WavPack, PPMd. The most commonly used compression method is DEFLATE, which is described in IETF RFC 1951.

Compression methods mentioned, but not documented in detail in the specification include: PKWARE Data Compression Library (DCL) Imploding (old IBM TERSE), IBM TERSE (new), IBM LZ77 z Architecture (PFS).

[edit] Encryption

See also: ZIP (file format)#Strong encryption controversy
ZIP supports a simple password-based symmetric encryption system which is documented in the ZIP specification, and known to be seriously flawed. In particular it is vulnerable to known-plaintext attacks which are in some cases made worse by poor implementations of random number generators.

New features including new compression and encryption (e.g. AES) methods have been documented in the .ZIP File Format Specification since version 5.2. A WinZip-developed AES-based standard is used also by 7-Zip, XCeed, and DotNetZip, but some vendors use other formats. PKWARE SecureZIP also supports RC2, RC4, DES, 3DES encryption methods, Digital Certificate-based encryption and authentication (X.509), and archive header encryption.

[edit] ZIP64

The original ZIP format had a 4GB limit on various things (uncompressed size of a file, compressed size of a file and total size of the archive), as well as a limit of 65535 entries in a zip archive. In version 4.5 of the specification (which is not the same as v4.5 of any particular tool), PKWARE introduced the "ZIP64" format extensions to get around these limitations. Zip64 support is emerging. For example, the File Explorer in Windows XP does not support ZIP64, but the Explorer in Windows Vista does. Likewise--some libraries, such as DotNetZip and IO::Compress::Zip in Perl, support ZIP64, while others, such as Java's built-in java.util.zip, still lack it.

[edit] Advantages and Disadvantages of the Approach

Compressing files separately, as is done in ZIP files, allows for random access: individual files can be retrieved without reading through other data. It may allow better overall compression by using different algorithms for different files. Even when confining the possibility to DEFLATE compression, the use of different compression dictionaries for each file may result in a smaller archive overall.

This approach is less well-suited, in general, to archival of a large number of small files. In the ZIP archive format, the metadata for each entry--the information about each individual entry--is not compressed. This limits the maximum achievable compression ratio, especially as the size of the individual entries diminishes and approaches the size of the metadata for the entry.

An alternate approach is used in a compressed tar archive (.tar.gz, or .tgz), in which the file data and metadata is compressed as a unit using gzip. The downside of this approach is the loss of random-access efficiency.

[edit] Combining ZIP with other file formats

The ZIP file format allows for a comment containing any data to occur at the end of the file after the central directory. Also, because the central directory specifies the offset of each file in the archive with respect to the start, it is possible in practice for the first file entry to start at an offset other than zero.

This allows arbitrary data to occur in the file both before and after the ZIP archive data, and for the archive to still be read by a ZIP application. A side-effect of this is that it is possible to author a file that is both a working ZIP archive and another format, provided that the other format tolerates arbitrary data at its end, beginning, or middle. Self-extracting archives (SFX), of the form supported by WinZip and DotNetZip, take advantage of this--they are .exe files that conform to the PKZIP AppNote.txt specification and can be read by compliant zip tools or libraries.

This property of the ZIP format, and of the JAR format which is a variant of ZIP, can be exploited to hide harmful Java classes inside a seemingly harmless file, such as a GIF image uploaded to the web. This so-called GIFAR exploit has been demonstrated as an effective attack against web applications such as Facebook.

[edit] Implementing a Computer Application that Reads or Writes ZIP files

There are numerous ZIP tools available, and numerous ZIP libraries for various programming environments; licenses used include commercial and open source. For instance, WinZip is one well-known ZIP tool running on Windows and WinRAR, IZarc, Info-zip, 7-zip and DotNetZip are other tools, available on various platforms. Some of those tools have library or programmatic interfaces.

An example of a development library licensed under an open source agreement is the GNU gzip project and Info-ZIP. For Java: Java Platform, Standard Edition contains the package "java.util.zip" to handle standard zip files; the Zip64File library specifically supports large files (larger than 4GB) and treats ZIP files using random access; and the Apache Ant tool contains a more complete implementation released under the Apache Software License.

For .NET applications, there is a no-cost open-source library called DotNetZip available in source and binary form under the Microsoft Public License. It supports many ZIP features, including passwords for traditional ZIP encryption or WinZip-compatible AES encryption, Unicode, ZIP64, zip comments, spanned archives, and self-extracting archives. The Microsoft .NET 3.5 runtime library includes a class System.IO.Packaging.Package that supports the ZIP format. It is primarily designed for document formats using the ISO/IEC international standard Open Packaging Conventions.

The Info-ZIP implementations of the ZIP format adds support for Unix filesystem features, such as user and group IDs, file permissions, and support for symbolic links. The Apache Ant implementation is aware of these to the extent that it can create files with predefined Unix permissions. The Info-ZIP implementations also know how to use the error correction capabilities built into the ZIP compression format. Some programs (such as IZArc) do not and will choke on a file that has errors.

The Info-ZIP Windows tools also support NTFS filesystem permissions, and will make an attempt to translate from NTFS permissions to Unix permissions or vice-versa when extracting files. This can result in potentially unintended combinations, e.g. .exe files being created on NTFS volumes with executable permission denied.

[edit] Windows Compressed Folders and ZIP

Versions of Microsoft Windows have included support for ZIP compression in Explorer since the Plus! pack was released for Windows 98. Microsoft calls this feature "Compressed Folders". Not all ZIP features are supported by the Windows Compressed Folders capability. For example, ZIP64, AES Encryption, split or spanned archives, and Unicode entry encoding are not known to be readable or writable by the Compressed Folders feature in Windows XP or Windows Vista.

[edit] Strong encryption controversy

When WinZip 9.0 public beta was released in 2003, WinZip introduced its own AES-256 encryption, using a different file format, along with the documentation for the new specification. The encryption standards themselves were not proprietary, but PKWARE had not updated APPNOTE.TXT to include Strong Encryption Specification (SES) since 2001, which had been used by PKZIP versions 5.0 and 6.0. WinZip technical consultant Kevin Kearney and StuffIt product manager Mathew Covington accused PKWARE of withholding SES, but PKZIP chief technology officer Jim Peterson claimed that Certificate-based encryption was still incomplete. However, the latest publicly available APPNOTE.TXT at the time was version 4.5 (available on PKWARE's FTP site), which not only omitted SES, but also omitted Deflate64, DCL Implode, BZip2 compression methods used by .ZIP files created by contemporary PKZIP products.

To overcome this shortcoming, contemporary products such as PentaZip 'implemented' strong ZIP encryption by encrypting ZIP archives into a different file format.

In another controversial move, PKWare applied for a patent in 2003-07-16 describing a method for combining .ZIP and strong encryption to create a secure .ZIP file.

In the end, PKWARE and WinZip agreed to support each other's products. On 2004-01-21, PKWARE announced the support of WinZip-based AES compression format. In later version of WinZip beta, it is able to support SES-based ZIP files. PKWARE eventually released version 5.2 of .ZIP File Format Specification to public, which documented SES.

[edit] See also


	PKZIP

	List of archive formats

	LZW compression method

	Comparison of file archivers
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Archive formats (comparison by type)



	



	Archiving only
	
ar cpio shar tar LBR




	



	Compression only
	
bzip2 gzip xz LZMA SQ compress




	



	Archiving and compression
	
7z ACE AFA ARC Cabinet cpt DGCA .dmg GCA kgb LHA LZX RAR qda sit SQX zoo ZIP lzop UDA




	



	Software packaging and distribution
	
deb pkg RPM RUNZ  MSI JAR (WAR RAR (Java) EAR)




	



	Document packaging and distribution
	
OEB Package Format OEBPS Container Format Open Packaging Conventions PAQ
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				DAISY Digital Talking Book

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			Digital Accessible Information System, or DAISY, is a means of creating digital talking books for people who wish to hearand navigatewritten material presented in an audible format; many such listeners have "print disabilities," including blindness, impaired vision, dyslexia or other issues.

Using DAISY, a talking book format is presented with enabled navigation within a sequential and hierarchical structure consisting of (marked-up) text synchronized with audio.

DAISY 2 was a standard based on XHTML and SMIL. DAISY 3 is also based on XML and is standardized as ANSI/NISO Z39.86-2005.

DAISY assists people who, for different reasons, have problems using regular printed media. DAISY books have the benefits of regular audiobooks, but they are superior because DAISY 2.02 provides up to six embedded "navigation levels" for content (i.e. other objects such as images, graphics, MathML etc) and for displaying synchronized text to speech. DAISY Multimedia can be a talking book, computerised text or a synchronised presentation of text and audio.

As a result, DAISY books allow the blind listener to navigate an encyclopedia; this is impossible using conventional audio recordings because they lack search and navigation features and they require linear listening. While reading a DAISY book, a reader can go to the next or previous page, chapter or sentence. DAISY is for everyone who needs accessible information and for everyone who loves to read.

The DAISY Consortium has been selected by the National Information Standards Organization (NISO) as the official maintenance agency for the DAISY/NISO Standard, officially, the ANSI/NISO Z39.86, Specifications for the Digital Talking Book, known as DAISY 3.

The DAISY Consortium was founded in 1996 and consists of a growing membership of organizations around the world committed to developing equitable access to information for people who have a print disability.
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[edit] Distribution and Playback

DAISY books can be heard on standalone DAISY players, computers using DAISY playback software, mobile phones, and MP3 players - with limited navigation. DAISY books can be distributed on a CD/DVD, memory card or through the Internet.

A computerized text DAISY book can be read using refreshable Braille display or screen-reading software, printed as Braille book on paper, converted to a talking book using synthesised voice or a human narration, and also printed on paper as large print book. In addition, it can be read as large print text on computer screen. 

[edit] Software Players

Software-based players include:


	gh PLAYER, a commercial DAISY player ,

	AMIS - Adaptive Multimedia Information System - an open-source self-voicing player for Windows that works with several screen readers; developed by the DAISY Consortium ,

	emerson-reader, an open-source and cross-platform Epub and DAISY player ,

	AnyDaisy Firefox Extension, by Benetech ,

	Dorina DAISY Reader (DDReader), a Firefox add-on for DAISY 3.0  ,

	ButtercupReader, a web-based application for DAISY 3 books  ,

	CUCAT Olearia, an open-source DAISY reader for Mac OS X ,

	Daisy Delight (DAISY 2.02, for Mac OS X and Unix-based systems)

	DAISY Book Reader, GTK Daisy Talking Book reader application .



Other relevant software includes:


	Daisy Uppsala Archive Project, server-side system for managing DAISY (Digital Talking Books) files ,

	Online Daisy Delivery Technology, open-source software to deliver DAISY books online .



[edit] Hardware Players

There are also a wide range of hardware products available that can play DAISY content, usually in a portable form factor. Some of these devices are dedicated to playback of books, while others focus on other functionality, such as PDA or mobile Internet access, and offer DAISY playback as either a feature of the unit or as a software add-on.

A short (incomplete) list of products that have built-in support for DAISY playback includes:


	Victor Reader Stream, a hand-held portable DAISY player for the blind, visually handicapped and print impaired, produced by HumanWare.

	Victor Reader Wave, also by HumanWare, is a portable CD player that can play DAISY content from CD media.

	BookSense, a similar, smaller unit produced by GW Micro; the advanced "XT" model features built-in flash memory and Bluetooth headset support for playback.

	The National Library Service for the Blind and Physically Handicapped (NLS) in the United States has developed a proprietary DAISY player designed for use by its print-disabled patrons. The player will replace the aging cassette-based distribution system.



[edit] Access to Materials by the Disabled

Since DAISY is often used by people with disabilities, many of the existing organizations which produce accessible versions of copyrighted content are moving to the DAISY standard, and slowly moving away from more traditional methods of distribution such as cassette tape.

In the United States, Recording for the Blind and Dyslexic (RFB&D), BookShare and the National Library Service for the Blind and Physically Handicapped (NLS), among others, are offering content to blind and visually impaired individuals. RFB&D also allows access by those with dyslexia or other disabilities which impair the person's ability to read print. The NLS uses a library methodology, on the basis that the books are loaned (as they traditionally have been, on physical cassette), hence they are able to offer content free of charge, just as any public library can. RFB&D and Bookshare both are subscription-based services, however RFB&D recently has made their membership free of charge to all qualified individuals in the United States.

Content from both the NLS and the RFB&D organizations utilizes proprietary encryption extensions to the DAISY standard. The basic structure of the DAISY definition files remains the same, however, the audio itself, and in some cases certain information tags in the DAISY SMIL files, are encrypted and must be decrypted in order to be read/played back. This is done to prevent unauthorized individuals, such as those who do not have a qualifying disability, from accessing the materials. The organization which offers the content provides a decryption key to the user, which can be installed into a DAISY player to allow decryption. As the encryption schemes are not part of the core DAISY standard, only players which specifically implement the necessary algorithms and key management will be able to access these titles. Bookshare does not use such encryption; the data as downloaded from the server is encrypted using only the user's password, which is used to decrypt the data to an open format, and thus content from Bookshare generally is readable on any compliant DAISY player.

[edit] Production

Add-ins or extensions to create DAISY files from office software are also available:


	Microsoft and Sonata Software created a Save as DAISY add-in for Microsoft Word to convert Office Open XML text documents to DAISY XML.

	Odt2DAISY is an extension for OpenOffice.org that exports OpenDocument Text to DAISY XML or to Full DAISY (both XML and audio). 



Other tools for DAISY production include:


	the DAISY Pipeline, a cross-platform "open source framework for document- and DTB-related pipelined transformations", developed by the DAISY Consortium ,

	the DAISY Pipeline GUI ,

	PipeOnline, a web interface for the DAISY Pipeline ,

	Daisy Producer, an integrated production management system for Digital Talking Books based on the DAISY Pipeline and liblouis

	Z39.86 DTB Validator, "Zedval": "a Java-based conformance validator for ANSI/NISO Z39.86 Digital Talking Books" .



[edit] See also


	Accessible publishing

	Audiobook

	Design for All (in ICT)

	DTBook
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[edit] External links
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	DAISY Consortium

	DAISY YouTube Channel

	The DAISY Planet Newsletter
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XML

	



	Filename extension
	.xml



	Internet media type
	application/xml, text/xml (deprecated)



	Uniform Type Identifier
	public.xml



	Developed by
	World Wide Web Consortium



	Type of format
	Markup language



	Extended from
	SGML



	Extended to
	Numerous, including:

XHTML, RSS, Atom



	Standard(s)
	1.0 (Fifth Edition) November 26, 2008; 15 month(s) ago(2008-11-26)

1.1 (Second Edition) August 16, 2006; 3 year(s) ago(2006-08-16)



	Free file format?
	Yes





Extensible Markup Language

	Current Status
	Published



	Year Started
	1996



	Editors
	Tim Bray, Jean Paoli, C. M. Sperberg-McQueen, Eve Maler, Franois Yergeau, John Cowan



	Related Standards
	XML Schema



	Domain
	Data Serialization



	Abbreviation
	XML



	Website
	XML 1.0




XML (Extensible Markup Language) is a set of rules for encoding documents electronically. It is defined in the XML 1.0 Specification produced by the W3C and several other related specifications; all are fee-free open standards.

XMLs design goals emphasize simplicity, generality, and usability over the Internet. It is a textual data format, with strong support via Unicode for the languages of the world. Although XMLs design focuses on documents, it is widely used for the representation of arbitrary data structures, for example in web services.

There are a variety of programming interfaces which software developers may use to access XML data, and several schema systems designed to aid in the definition of XML-based languages.

As of 2009, hundreds of XML-based languages have been developed, including RSS, Atom, SOAP, and XHTML. XML-based formats have become the default for most office-productivity tools, including Microsoft Office (Office Open XML), OpenOffice.org (OpenDocument), and Apple's iWork.
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[edit] Key terminology

The material in this section is based on the XML Specification. This is not an exhaustive list of all the constructs which appear in XML; it provides an introduction to the key constructs most often encountered in day-to-day use.


	(Unicode) Character

	By definition, an XML document is a string of characters. Almost every legal Unicode character may appear in an XML document.




	Processor and Application

	Software which processes an XML document. It is expected that a processor works in the service of an application. There are certain very specific requirements about what an XML processor must do and not do, but none as to the behavior of the application. The processor (as the specification calls it) is often referred to colloquially as an XML parser.




	Markup and Content

	The characters which make up an XML document are divided into markup and content. Markup and content may be distinguished by the application of simple syntactic rules. All strings which constitute markup either begin with the character "<" and end with a ">", or begin with the character "&" and end with a ";". Strings of characters which are not markup are content.




	Tag

	A markup construct that begins with "<" and ends with ">". Tags come in three flavors: start-tags, for example <section>, end-tags, for example </section>, and empty-element tags, for example <line-break/>.




	Element

	A logical component of a document which either begins with a start-tag and ends with a matching end-tag, or consists only of an empty-element tag. The characters between the start- and end-tags, if any, are the element's content, and may contain markup, including other elements, which are called child elements. An example of an element is <Greeting>Hello,world.</Greeting> (see hello world). Another is <line-break/>.




	Attribute

	A markup construct consisting of a name/value pair that exists within a start-tag or empty-element tag. In the example (below) the element img has two attributes, src and alt: <imgsrc="madonna.jpg"alt='byRaphael'/>. Another example would be <stepnumber="3">ConnectAtoB.</step> where the name of the attribute is "number" and the value is "3":




	XML Declaration

	XML documents may begin by declaring some information about themselves, as in the following example.






<?xml version="1.0" encoding="UTF-8" ?>



[edit] Example

Here is a small, complete XML document, which uses all of these constructs and concepts.




<?xml version="1.0" encoding='UTF-8'?>
<painting>
  <img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>
  <caption>This is Raphael's "Foligno" Madonna, painted in
    <date>1511</date>-<date>1512</date>.
  </caption>
</painting>



There are five elements in this example document: painting, img, caption, and two dates. The date elements are children of caption, which is a child of the root element painting. img has two attributes, src and alt.

[edit] Characters and escaping

XML documents consist entirely of characters from the Unicode repertoire. Except for a small number of specifically excluded control characters, any character defined by Unicode may appear within the content of an XML document. The selection of characters which may appear within markup is somewhat more limited but still large.

XML includes facilities for identifying the encoding of the Unicode characters which make up the document, and for expressing characters which, for one reason or another, cannot be used directly.

[edit] Details on valid characters

Unicode characters in the following code point ranges are valid in XML 1.0 documents:


	U+0009

	U+000A

	U+000D

	U+0020U+D7FF

	U+E000U+FFFD

	U+10000U+10FFFF



Unicode characters in the following code point ranges are always valid in XML 1.1 documents:


	U+0001U+0008

	U+000BU+000C

	U+000EU+001F

	U+007FU+0084

	U+0086U+009F



Unicode characters in the following code point ranges are only valid in certain contexts in XML 1.1 documents:


	U+0001U+D7FF

	U+E000U+FFFD

	U+10000U+10FFFF



[edit] Encoding detection

The Unicode character set can be encoded into bytes for storage or transmission in a variety of different ways, called "encodings". Unicode itself defines encodings which cover the entire repertoire; well-known ones include UTF-8 and UTF-16. There are many other text encodings which pre-date Unicode, such as ASCII and ISO/IEC 8859; their character repertoires in almost every case are subsets of the Unicode character set.

XML allows the use of any of the Unicode-defined encodings, and any other encodings whose characters also appear in Unicode. XML also provides a mechanism whereby an XML processor can reliably, without any prior knowledge, determine which encoding is being used. Encodings other than UTF-8 and UTF-16 will not necessarily be recognized by every XML parser.

[edit] Escaping

There are several reasons why it may be difficult or impossible to include some character directly in an XML document.


	The characters "<" and "&" are key syntax markers and may never appear in content.




	Some character encodings support only a subset of Unicode: for example, it is legal to encode an XML document in ASCII, but ASCII lacks code points for Unicode characters such as "".




	It might not be possible to type the character on the author's machine.




	Some characters have glyphs that cannot be visually distinguished from other characters: examples are non-breaking-space (&#xa0;) and Cyrillic Capital Letter A (&#x410;).



For these reasons, XML provides escape facilities for referencing problematic or unavailable characters. There are five predefined entities: &lt; represents "<", &gt; represents ">", &amp; represents "&", &apos; represents ', and &quot; represents ". All permitted Unicode characters may be represented with a numeric character reference. Consider the Chinese character "中", whose numeric code in Unicode is hexadecimal 4E2D, or decimal 20,013. A user whose keyboard offered no method for entering this character could still insert it in an XML document encoded either as &#20013; or &#x4e2d;. Similarly, the string "I <3 Jrg" could be encoded for inclusion in an XML document as "I &lt;3 J&#xF6;rg".

"&#0;" is not permitted, however, as the null character is one of the control characters excluded from XML, even when using a numeric character reference. An alternative encoding mechanism such as Base64 is needed to represent such characters.

[edit] Comments

Comments may appear anywhere in a document outside other markup. Comments should not appear on the first line or otherwise above the XML declaration for XML processor compatibility. The string "--" (double-hyphen) is not allowed (as it is used to delimit comments), and entities must not be recognized within comments.

An example of a valid comment: "<!-- no need to escape <code> & such in comments -->"

[edit] International use

XML supports the direct use of almost any Unicode character in element names, attributes, comments, character data, and processing instructions (other than the ones that have special symbolic meaning in XML itself, such as the open corner bracket, "<"). Therefore, the following is a well-formed XML document, even though it includes both Chinese and Cyrillic characters:




<?xml version="1.0" encoding="UTF-8"?>
<烏語>Китайська мова</烏語>



[edit] Well-formedness and error-handling

The XML specification defines an XML document as a text which is well-formed, i.e., it satisfies a list of syntax rules provided in the specification. The list is fairly lengthy; some key points are:


	It contains only properly-encoded legal Unicode characters.

	None of the special syntax characters such as "<" and "&" appear except when performing their markup-delineation roles.

	The begin, end, and empty-element tags which delimit the elements are correctly nested, with none missing and none overlapping.

	The element tags are case-sensitive; the beginning and end tags must match exactly.

	There is a single "root" element which contains all the other elements.



The definition of an XML document excludes texts which contain violations of well-formedness rules; they are simply not XML. An XML processor which encounters such a violation is required to report such errors and to cease normal processing. This policy, occasionally referred to as draconian, stands in notable contrast to the behavior of programs which process HTML, which are designed to produce a reasonable result even in the presence of severe markup errors. XML's policy in this area has been criticized as a violation of Postel's law.

[edit] Schemas and validation

In addition to being well-formed, an XML document may be valid. This means that it contains a reference to a Document Type Definition (DTD), and that its elements and attributes are declared in that DTD and follow the grammatical rules for them that the DTD specifies.

XML processors are classified as validating or non-validating depending on whether or not they check XML documents for validity. A processor which discovers a validity error must be able to report it, but may continue normal processing.

A DTD is an example of a schema or grammar. Since the initial publication of XML 1.0, there has been substantial work in the area of schema languages for XML. Such schema languages typically constrain the set of elements that may be used in a document, which attributes may be applied to them, the order in which they may appear, and the allowable parent/child relationships.

[edit] DTD

Main article: Document Type Definition
The oldest schema language for XML is the Document Type Definition (DTD), inherited from SGML.

DTDs have the following benefits:


	DTD support is ubiquitous due to its inclusion in the XML 1.0 standard.

	DTDs are terse compared to element-based schema languages and consequently present more information in a single screen.

	DTDs allow the declaration of standard public entity sets for publishing characters.

	DTDs define a document type rather than the types used by a namespace, thus grouping all constraints for a document in a single collection.



DTDs have the following limitations:


	They have no explicit support for newer features of XML, most importantly namespaces.

	They lack expressiveness. XML DTDs are simpler than SGML DTDs and there are certain structures that cannot be expressed with regular grammars. DTDs only support rudimentary datatypes.

	They lack readability. DTD designers typically make heavy use of parameter entities (which behave essentially as textual macros), which make it easier to define complex grammars, but at the expense of clarity.

	They use a syntax based on regular expression syntax, inherited from SGML, to describe the schema. Typical XML APIs such as SAX do not attempt to offer applications a structured representation of the syntax, so it is less accessible to programmers than an element-based syntax may be.



Two peculiar features that distinguish DTDs from other schema types are the syntactic support for embedding a DTD within XML documents and for defining entities, which are arbitrary fragments of text and/or markup that the XML processor inserts in the DTD itself and in the XML document wherever they are referenced, like character escapes.

DTD technology is still used in many applications because of its ubiquity.

[edit] XML Schema

Main article: XML Schema (W3C)
A newer schema language, described by the W3C as the successor of DTDs, is XML Schema, often referred to by the initialism for XML Schema instances, XSD (XML Schema Definition). XSDs are far more powerful than DTDs in describing XML languages. They use a rich datatyping system and allow for more detailed constraints on an XML document's logical structure. XSDs also use an XML-based format, which makes it possible to use ordinary XML tools to help process them.

[edit] RELAX NG

Main article: RELAX NG
RELAX NG was initially specified by OASIS and is now also an ISO international standard (as part of DSDL). RELAX NG schemas may be written in either an XML based syntax or a more compact non-XML syntax; the two syntaxes are isomorphic and James Clark's Trang conversion tool can convert between them without loss of information. RELAX NG has a simpler definition and validation framework than XML Schema, making it easier to use and implement. It also has the ability to use datatype framework plug-ins; a RELAX NG schema author, for example, can require values in an XML document to conform to definitions in XML Schema Datatypes.

[edit] Schematron

Main article: Schematron
Schematron is a language for making assertions about the presence or absence of patterns in an XML document. It typically uses XPath expressions.

[edit] ISO DSDL and other schema languages

The ISO DSDL (Document Schema Description Languages) standard brings together a comprehensive set of small schema languages, each targeted at specific problems. DSDL includes RELAX NG full and compact syntax, Schematron assertion language, and languages for defining datatypes, character repertoire constraints, renaming and entity expansion, and namespace-based routing of document fragments to different validators. DSDL schema languages do not have the vendor support of XML Schemas yet, and are to some extent a grassroots reaction of industrial publishers to the lack of utility of XML Schemas for publishing.

Some schema languages not only describe the structure of a particular XML format but also offer limited facilities to influence processing of individual XML files that conform to this format. DTDs and XSDs both have this ability; they can for instance provide the infoset augmentation facility and attribute defaults. RELAX NG and Schematron intentionally do not provide these.

[edit] Related specifications

A cluster of specifications closely related to XML have been developed, starting soon after the initial publication of XML 1.0. It is frequently the case that the term "XML" is used to refer to XML together with one or more of these other technologies which have come to be seen as part of the XML core.


	XML Namespaces enable the same document to contain XML elements and attributes taken from different vocabularies, without any naming collisions occurring. Essentially all software which is advertised as supporting XML also supports XML Namespaces.

	XML Base defines the xml:base attribute, which may be used to set the base for resolution of relative URI references within the scope of a single XML element.

	The XML Information Set or XML infoset describes an abstract data model for XML documents in terms of information items. The infoset is commonly used in the specifications of XML languages, for convenience in describing constraints on the XML constructs those languages allow.

	xml:id asserts that an attribute named xml:id functions as an "ID attribute" in the sense used in a DTD.

	XPath defines a syntax named XPath expressions which identifies one or more of the internal components (elements, attributes, and so on) included in an XML document. XPath is widely used in other core-XML specifications and in programming libraries for accessing XML-encoded data.

	XSLT is a language with an XML-based syntax that is used to transform XML documents into other XML documents, HTML, or other, unstructured formats such as plain text or RTF. XSLT is very tightly coupled with XPath, which it uses to address components of the input XML document, mainly elements and attributes.

	XSL Formatting Objects, or XSL-FO, is a markup language for XML document formatting which is most often used to generate PDFs.

	XQuery is an XML-oriented query language strongly rooted in XPath and XML Schema. It provides methods to access, manipulate and return XML.

	XML Signature defines syntax and processing rules for creating digital signatures on XML content.

	XML Encryption defines syntax and processing rules for encrypting XML content.



Some other specifications conceived as part of the "XML Core" have failed to find wide adoption, including XInclude, XLink, and XPointer.

[edit] Use on the Internet

It is common for XML to be used in interchanging data over the Internet. RFC 3023 gives rules for the construction of Internet Media Types for use when sending XML. It also defines the types "application/xml" and "text/xml", which say only that the data is in XML, and nothing about its semantics. The use of "text/xml" has been criticized as a potential source of encoding problems and is now in the process of being deprecated. RFC 3023 also recommends that XML-based languages be given media types beginning in "application/" and ending in "+xml"; for example "application/svg+xml" for SVG.

Further guidelines for the use of XML in a networked context may be found in RFC 3470, also known as IETF BCP 70; this document is very wide-ranging and covers many aspects of designing and deploying an XML-based language.

[edit] Programming interfaces

The design goals of XML include "It shall be easy to write programs which process XML documents." Despite this fact, the XML specification contains almost no information about how programmers might go about doing such processing. The XML Infoset provides a vocabulary to refer to the constructs within an XML document, but once again does not provide any guidance on how to access this information. A variety of APIs for accessing XML have been developed and used, and some have been standardized.

Existing APIs for XML processing tend to fall into these categories:


	Stream-oriented APIs accessible from a programming language, for example SAX and StAX.

	Tree-traversal APIs accessible from a programming language, for example DOM.

	XML data binding, which provides an automated translation between an XML document and programming-language objects.

	Declarative transformation languages such as XSLT and XQuery.



Stream-oriented facilities require less memory and, for certain tasks which are based on a linear traversal of an XML document, are faster and simpler than other alternatives. Tree-traversal and data-binding APIs typically require the use of much more memory, but are often found more convenient for use by programmers; some include declarative retrieval of document components via the use of XPath expressions.

XSLT is designed for declarative description of XML document transformations, and has been widely implemented both in server-side packages and Web browsers. XQuery overlaps XSLT in its functionality, but is designed more for searching of large XML databases.

[edit] Simple API for XML (SAX)

SAX is a lexical, event-driven interface in which a document is read serially and its contents are reported as callbacks to various methods on a handler object of the user's design. SAX is fast and efficient to implement, but difficult to use for extracting information at random from the XML, since it tends to burden the application author with keeping track of what part of the document is being processed. It is better suited to situations in which certain types of information are always handled the same way, no matter where they occur in the document.

[edit] Pull parsing

Pull parsing treats the document as a series of items which are read in sequence using the Iterator design pattern. This allows for writing of recursive-descent parsers in which the structure of the code performing the parsing mirrors the structure of the XML being parsed, and intermediate parsed results can be used and accessed as local variables within the methods performing the parsing, or passed down (as method parameters) into lower-level methods, or returned (as method return values) to higher-level methods. Examples of pull parsers include StAX in the Java programming language, SimpleXML in PHP and System.Xml.XmlReader in the .NET Framework.

A pull parser creates an iterator that sequentially visits the various elements, attributes, and data in an XML document. Code which uses this iterator can test the current item (to tell, for example, whether it is a start or end element, or text), and inspect its attributes (local name, namespace, values of XML attributes, value of text, etc.), and can also move the iterator to the next item. The code can thus extract information from the document as it traverses it. The recursive-descent approach tends to lend itself to keeping data as typed local variables in the code doing the parsing, while SAX, for instance, typically requires a parser to manually maintain intermediate data within a stack of elements which are parent elements of the element being parsed. Pull-parsing code can be more straightforward to understand and maintain than SAX parsing code.

[edit] Document Object Model (DOM)

DOM (Document Object Model) is an interface-oriented Application Programming Interface that allows for navigation of the entire document as if it were a tree of "Node" objects representing the document's contents. A DOM document can be created by a parser, or can be generated manually by users (with limitations). Data types in DOM Nodes are abstract; implementations provide their own programming language-specific bindings. DOM implementations tend to be memory intensive, as they generally require the entire document to be loaded into memory and constructed as a tree of objects before access is allowed.

[edit] Data binding

Another form of XML processing API is XML data binding, where XML data is made available as a hierarchy of custom, strongly typed classes, in contrast to the generic objects created by a Document Object Model parser. This approach simplifies code development, and in many cases allows problems to be identified at compile time rather than run-time. Example data binding systems include the Java Architecture for XML Binding (JAXB), XML Serialization in .NET, and CodeSynthesis XSD for C++.

[edit] XML as data type

XML is beginning to appear as a first-class data type in other languages. The ECMAScript for XML (E4X) extension to the ECMAScript/JavaScript language explicitly defines two specific objects (XML and XMLList) for JavaScript, which support XML document nodes and XML document lists as distinct objects and use a dot-notation specifying parent-child relationships. E4X is supported by the Mozilla 2.5+ browsers and Adobe Actionscript, but has not been adopted more universally. Similar notations are used in Microsoft's LINQ implementation for Microsoft .NET 3.5 and above, and in Scala (which uses the Java VM). The open-source xmlsh application, which provides a Linux-like shell with special features for XML manipulation, similarly treats XML as a data type, using the <[ ]> notation.

[edit] History

XML is a profile or reworking of SGML, a larger ISO standard.

The versatility of SGML for dynamic information display was understood by early digital media publishers in the late 1980s prior to the rise of the Internet. By the mid-1990s some practitioners of SGML had gained experience with the then-new World Wide Web, and believed that SGML offered solutions to some of the problems the Web was likely to face as it grew. Dan Connolly added SGML to the list of W3C's activities when he joined the staff in 1995; work began in mid-1996 when Sun Microsystems engineer Jon Bosak developed a charter and recruited collaborators. Bosak was well connected in the small community of people who had experience both in SGML and the Web.

XML was compiled by a working group of eleven members, supported by an (approximately) 150-member Interest Group. Technical debate took place on the Interest Group mailing list and issues were resolved by consensus or, when that failed, majority vote of the Working Group. A record of design decisions and their rationales was compiled by Michael Sperberg-McQueen on December 4, 1997. James Clark served as Technical Lead of the Working Group, notably contributing the empty-element "<empty/>" syntax and the name "XML". Other names that had been put forward for consideration included "MAGMA" (Minimal Architecture for Generalized Markup Applications), "SLIM" (Structured Language for Internet Markup) and "MGML" (Minimal Generalized Markup Language). The co-editors of the specification were originally Tim Bray and Michael Sperberg-McQueen. Halfway through the project Bray accepted a consulting engagement with Netscape, provoking vociferous protests from Microsoft. Bray was temporarily asked to resign the editorship. This led to intense dispute in the Working Group, eventually solved by the appointment of Microsoft's Jean Paoli as a third co-editor.

The XML Working Group never met face-to-face; the design was accomplished using a combination of email and weekly teleconferences. The major design decisions were reached in twenty weeks of intense work between July and November 1996, when the first Working Draft of an XML specification was published. Further design work continued through 1997, and XML 1.0 became a W3C Recommendation on February 10, 1998.

[edit] Sources

XML is a profile of an ISO standard SGML, and most of XML comes from SGML unchanged. From SGML comes the separation of logical and physical structures (elements and entities), the availability of grammar-based validation (DTDs), the separation of data and metadata (elements and attributes), mixed content, the separation of processing from representation (processing instructions), and the default angle-bracket syntax. Removed were the SGML Declaration (XML has a fixed delimiter set and adopts Unicode as the document character set).

Other sources of technology for XML were the Text Encoding Initiative (TEI), which defined a profile of SGML for use as a 'transfer syntax'; HTML, in which elements were synchronous with their resource, the separation of document character set from resource encoding, the xml:lang attribute, and the HTTP notion that metadata accompanied the resource rather than being needed at the declaration of a link. The Extended Reference Concrete Syntax (ERCS) project of the SPREAD (Standardization Project Regarding East Asian Documents) project of the ISO-related China/Japan/Korea Document Processing expert group was the basis of XML 1.0's naming rules; SPREAD also introduced hexadecimal numeric character references and the concept of references to make available all Unicode characters. To support ERCS, XML and HTML better, the SGML standard IS 8879 was revised in 1996 and 1998 with WebSGML Adaptations. The XML header followed that of ISO HyTime.

Ideas that developed during discussion which were novel in XML included the algorithm for encoding detection and the encoding header, the processing instruction target, the xml:space attribute, and the new close delimiter for empty-element tags. The notion of well-formedness as opposed to validity (which enables parsing without a schema) was first formalized in XML, although it had been implemented successfully in the Electronic Book Technology "Dynatext" software; the software from the University of Waterloo New Oxford English Dictionary Project; the RISP LISP SGML text processor at Uniscope, Tokyo; the US Army Missile Command IADS hypertext system; Mentor Graphics Context; Interleaf and Xerox Publishing System.

[edit] Versions

There are two current versions of XML. The first, XML 1.0, was initially defined in 1998. It has undergone minor revisions since then, without being given a new version number, and is currently in its fifth edition, as published on November 26, 2008. It is widely implemented and still recommended for general use.

The second, XML 1.1, was initially published on February 4, 2004, the same day as XML 1.0 Third Edition, and is currently in its second edition, as published on August 16, 2006. It contains features some contentious that are intended to make XML easier to use in certain cases - mainly enabling the use of line-ending characters used on EBCDIC platforms, and the use of scripts and characters absent from Unicode 3.2. XML 1.1 is not very widely implemented and is recommended for use only by those who need its unique features.

Prior to its fifth edition release, XML 1.0 differed from XML 1.1 in having stricter requirements for characters available for use in element and attribute names and unique identifiers: in the first four editions of XML 1.0 the characters were exclusively enumerated using a specific version of the Unicode standard (Unicode 2.0 to Unicode 3.2.) The fifth edition substitutes the mechanism of XML 1.1, which is more future-proof but reduces redundancy. The approach taken in the fifth edition of XML 1.0 and in all editions of XML 1.1 is that only certain characters are forbidden in names, and everything else is allowed, in order to accommodate the use of suitable name characters in future versions of Unicode. In the fifth edition, XML names may contain characters in the Balinese, Cham, or Phoenician scripts among many others which have been added to Unicode since Unicode 3.2.

Almost any Unicode code point can be used in the character data and attribute values of an XML 1.0 or 1.1 document, even if the character corresponding to the code point is not defined in the current version of Unicode. In character data and attribute values, XML 1.1 allows the use of more control characters than XML 1.0, but, for "robustness", most of the control characters introduced in XML 1.1 must be expressed as numeric character references (and #x7F through #x9F, which had been allowed in XML 1.0, are in XML 1.1 even required to be expressed as numeric character references). Among the supported control characters in XML 1.1 are two line break codes that must be treated as whitespace. Whitespace characters are the only control codes that can be written directly.

There has been discussion of an XML 2.0, although no organization has announced plans for work on such a project. XML-SW (SW for skunk works), written by one of the original developers of XML, contains some proposals for what an XML 2.0 might look like: elimination of DTDs from syntax, integration of namespaces, XML Base and XML Information Set (infoset) into the base standard.

The World Wide Web Consortium also has an XML Binary Characterization Working Group doing preliminary research into use cases and properties for a binary encoding of the XML infoset. The working group is not chartered to produce any official standards. Since XML is by definition text-based, ITU-T and ISO are using the name Fast Infoset for their own binary infoset to avoid confusion (see ITU-T Rec. X.891 | ISO/IEC 24824-1).
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Some style manuals recommend keeping tables of contents under three pages so they can be surveyed easily. Since they lack the alphabetical arrangement that makes indexes so accessible, anything longer can become difficult to scan.
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[edit] Location

Within an English-language book, the table of contents usually appears after the title page, copyright notices, and, in technical journals, the abstract; and before any lists of tables or figures, the foreword, and the preface.

Printed tables of contents indicate page numbers where each part starts, while online ones offer links to go to each part. The format and location of the page numbers is a matter of style for the publisher. If the page numbers appear after the heading text, they might be preceded by characters called leaders, usually dots or periods, that run from the chapter or section titles on the opposite side of the page, or the page numbers might remain closer to the titles. In some cases, the page number appears before the text.

If a book or document contains chapters, articles, or stories by different authors, the author's name also usually appears in the table of contents.

In some cases, tables of contents contains a high quality description of the chapter's but usually first-level header's section content rather than subheadings.

Matter preceding the table of contents is generally not listed there. However, all pages except the outside cover are counted, and the table of contents is often numbered with a lowercase Roman numeral page number. Many popular word processors, such as Microsoft Word, WordPerfect, and StarWriter are capable of automatically generating a table of contents if the author of the text uses specific styles for chapter titles, headings, subheadings, etc.

[edit] Examples

Example with leaders:


Chapter 1: Getting Started . . . . . . . . . . . . . 1
   Introduction  . . . . . . . . . . . . . . . . . . 2
   Next Steps  . . . . . . . . . . . . . . . . . . . 3


Example without leaders:


Chapter 1: Getting Started   1
   Introduction   2
   Next Steps   3


Example with authors:


1. Introduction to Biology  Arthur C. Smith   1
2. Microbiology  Susan Jones   10
3. Advances in Biotechnology  T.C. Chang   24


Example with descriptive text:


Chapter 1                                           3
   In which we first meet our hero and heroine, attend
   a gala feast, and begin an unexpected journey.

Chapter 2                                          12
   The journey takes an unusual turn, and new villainy
   is discovered.


[edit] Earliest use

Pliny the Elder credits Quintus Valerius Soranus (d. 82 B.C.) as the first author to provide a table of contents to help readers navigate a lengthy work. Pliny's own table of contents for his encyclopedic Historia naturalis ("Natural History") may be viewed online in Latin and in English (following dedication).

[edit] References


	Chicago Manual of Style (15th Edition)

	Gerald J. Alred, Charles T. Brusaw, Walter E. Oliu (2003). Handbook of Technical Writing. ISBN0-312-30923-6.



[edit] Notes



	^ Pliny the Elder, preface 33, Historia naturalis; John Henderson, Knowing Someone Through Their Books: Pliny on Uncle Pliny (Epistles 3.5), Classical Philology 97 (2002), p. 275.
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Portable Network Graphics

	PNG



	



A PNG image with an 8-bit transparency channel (top). The same image is overlaid onto a checkered background (bottom), typically used in graphics software to indicate transparency.



	Filename extension
	.png



	Internet media type
	image/png



	Type code
	PNGf

PNG



	Uniform Type Identifier
	public.png



	Developed by
	PNG Development Group (donated to W3C)



	Initial release
	October 1, 1996(1996-10-01)



	Type of format
	lossless bitmap image format



	Extended to
	APNG, JNG and MNG



	Standard(s)
	ISO 15948, IETF RFC 2083



	Free file format?
	Yes




Portable Network Graphics (PNG) is a bitmapped image format that employs lossless data compression. PNG was created to improve upon and replace GIF (Graphics Interchange Format) as an image-file format not requiring a patent license. It is pronounced /ˈpɪŋ/  or spelled out as P-N-G. The PNG acronym is optionally recursive, unofficially standing for "PNG's Not GIF".

PNG supports palette-based (palettes of 24-bit RGB or 32-bit RGBA colors), greyscale, RGB, or RGBA images. PNG was designed for transferring images on the Internet, not professional graphics, and so does not support other color spaces (such as CMYK).

PNG files nearly always use file extension "PNG" or "png" and are assigned MIME media type "image/png"; it was approved for this use by The Internet Engineering Steering Group on October 14, 1996.
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[edit] History and development

The motivation for creating the PNG format was in early 1995, after it had come to light that the Lempel-Ziv-Welch (LZW) data compression algorithmused in the GIF formathad been patented by Unisys. For more on this controversy, see: GIF (Unisys and LZW patent enforcement). There were also other problems with the GIF format which made a replacement desirable, notably its limitation to 256 colors at a time when computers capable of displaying far more than 256 colors were becoming common. Although GIF allows for animation, it was decided that PNG should be a single-image format. A companion format called MNG (Multi-image Network Graphics) has been defined for animation.

A January 1995 precursory discussion thread, on the usenet newsgroup "comp.graphics" with the subject Thoughts on a GIF-replacement file format, had many propositions, which would later be part of the PNG file format. In this thread Oliver Fromme, author of the popular MS-DOS JPEG viewer QPEG, proposed the PING name, meaning PING is not GIF, and also the PNG extension for the first time.


	October 1, 1996: Version 1.0 of the PNG specification was released, and later appeared as RFC 2083. It became a W3C Recommendation on October 1, 1996.

	December 31, 1998: Version 1.1, with some small changes and the addition of three new chunks, was released.

	August 11, 1999: Version 1.2, adding one extra chunk, was released.

	November 10, 2003: PNG is now an International Standard (ISO/IEC 15948:2003). This version of PNG differs only slightly from version 1.2 and adds no new chunks.

	March 3, 2004: ISO/IEC 15948:2004.



[edit] Technical details

[edit] File header

A PNG file starts with an 8-byte signature. The hexadecimal byte values are 89 50 4E 47 0D 0A 1A 0A; the decimal values are 137 80 78 71 13 10 26 10. Each of the header bytes is there for a specific reason:



	Bytes
	Purpose



	89
	Has the high bit set to detect transmission systems that do not support 8 bit data and to reduce the chance that a text file is mistakenly interpreted as a PNG, or vice versa.



	50 4E 47
	In ASCII, the letters "PNG", allowing a person to identify the format easily if it is viewed in a text editor.



	0D 0A
	A DOS style line ending (CRLF) to detect DOS-UNIX line ending conversion of the data.



	1A
	A byte that stops display of the file under DOS when the command type has been usedthe end-of-file character



	0A
	A UNIX style line ending (LF) to detect UNIX-DOS line ending conversion.




[edit] "Chunks" within the file

After the header comes a series of chunks, each of which conveys certain information about the image. Chunks declare themselves as critical or ancillary, and a program encountering an ancillary chunk that it does not understand can safely ignore it. This chunk-based storage layer structure, similar in concept to a container format, is designed to allow the PNG format to be extended while maintaining compatibility with older versionsit provides forward compatibility, and this same file structure (with different signature and chunks) is used in the associated MNG, JNG, and APNG formats.

A chunk consists of four parts: Length (4 bytes), Chunk type/name (4 bytes), Chunk data (length bytes) and CRC (Cyclic Redundancy Code / Checksum, 4 bytes).



	Length

(4 bytes)
	Chunk type

(4 bytes)
	Chunk data

(length bytes)
	CRC

(4 bytes)




Chunks are given a four letter case sensitive ASCII type/name; compare FourCC. The case of the different letters in the name (bit 5 of the numeric value of the character) is a bit field that provides the decoder with some information on the nature of chunks it does not recognize.

The case of the first letter indicates if the chunk is critical or not. If the first letter is uppercase, the chunk is critical; if not, the chunk is ancillary. Critical chunks contain information that is necessary to read the file. If a decoder encounters a critical chunk it does not recognize, it must abort reading the file or supply the user with an appropriate warning.

The case of the second letter indicates if the chunk is "public" (either in the specification or the registry of special purpose public chunks) or "private" (not standardised). Uppercase is public and lowercase is private. This ensures that public and private chunk names can never conflict with each other (although two private chunk names could conflict).

The third letter must be uppercase to conform to the PNG specification. It is reserved for future expansion. Decoders should treat a chunk with a lower case third letter the same as any other unrecognised chunk.

The case of the fourth letter indicates if a chunk is safe to copy by editors that do not recognize it. If lowercase, the chunk may be safely copied regardless of the extent of modifications to the file. If uppercase, it may only be copied if the modifications have not touched any critical chunks.

[edit] Critical chunks

A decoder must be able to interpret these to read and render a PNG file.


	IHDR must be the first chunk; it contains the header.

	PLTE contains the palette; list of colors.

	IDAT contains the image, which may be split among multiple IDAT chunks. Doing so increases filesize slightly, but makes it possible to generate a PNG in a streaming manner.

	IEND marks the image end.



The PLTE chunk is essential for color type 3 (indexed color). It is optional for color types 2 and 6 (truecolor and truecolor with alpha) and it must not appear for color types 0 and 4 (greyscale and greyscale with alpha).

[edit] Ancillary chunks

Other image attributes that can be stored in PNG files include gamma values, background color, and textual metadata information. PNG also supports color management through the inclusion of ICC color space profiles.


	bKGD gives the default background color. It is intended for use when there is no better choice available, such as in standalone image viewers (but not web browsers; see below for more details).

	cHRM gives the chromaticity coordinates of the display primaries and white point.

	gAMA specifies gamma.

	hIST can store the histogram, or total amount of each color in the image.

	iCCP is an ICC color profile.

	iTXt contains UTF-8 text, compressed or not, with an optional language tag.

	pHYs holds the intended pixel size and/or aspect ratio of the image.

	sBIT (significant bits) indicates the color-accuracy of the source data.

	sPLT suggests a palette to use if the full range of colors is unavailable.

	sRGB indicates that the standard sRGB color space is used.

	tEXt can store text that can be represented in ISO/IEC 8859-1, with one name=value pair for each chunk.

	tIME stores the time that the image was last changed.

	tRNS contains transparency information. For indexed images, it stores alpha channel values for one or more palette entries. For truecolor and greyscale images, it stores a single pixel value that is to be regarded as fully transparent.

	zTXt contains compressed text with the same limits as tEXt.



The lowercase first letter in these chunks indicates that they are not needed for the PNG specification. The lowercase last letter in some chunks indicates that they are safe to copy, even if the application concerned does not understand them.

[edit] Color depth


PNG color options

	
	Bit depth per channel



	1
	2
	4
	8
	16



	Number

of

channels
	indexed
	1
	1
	2
	4
	8
	



	greyscale
	1
	1
	2
	4
	8
	16



	greyscale & alpha
	2
	
	
	
	16
	32



	truecolor
	3
	
	
	
	24
	48



	truecolor & alpha
	4
	
	
	
	32
	64



	
	Bits per pixel




PNG images can either use palette-indexed color or be made up of one or more channels (numerical values directly representing quantities about the pixels). When there is more than one channel in an image all channels have the same number of bits allocated per pixel (known as the bit depth of the channel). Although the PNG specification always talks about the bit depth of channels, most software and users generally talk about the total number of bits per pixel (sometimes also referred to as bit depth or color depth). Since multiple channels can affect a single pixel, the number of bits per pixel is often higher than the number of bits per channel, as shown in the illustration at right.

The number of channels will depend on whether the image is greyscale or color and whether it has an alpha channel. PNG allows the following combinations of channels, called the color type.

The color type is specified in the color type field, which is a bit field, as explained in the table below at right; not all combinations are validthere is no "indexed greyscale", for instance, which would be color type 1, and palette images encode alpha in the palette, not a separate channel, so there is no color type 7.



	name
	color

type
	binary
	masks



	
	A
	C
	P



	greyscale
	0
	0
	0
	0
	0
	



	indexed greyscale
	1
	0
	0
	0
	1
	PALETTE



	truecolor
	2
	0
	0
	1
	0
	COLOR



	indexed
	3
	0
	0
	1
	1
	COLOR | PALETTE



	greyscale & alpha
	4
	0
	1
	0
	0
	ALPHA



	indexed greyscale & alpha
	5
	0
	1
	0
	1
	ALPHA | PALETTE



	truecolor & alpha
	6
	0
	1
	1
	0
	ALPHA | COLOR



	indexed & alpha
	7
	0
	1
	1
	1
	ALPHA | COLOR | PALETTE





	greyscale

	red, green and blue: rgb/truecolor

	indexed: channel containing indexes into a palette of colors

	greyscale and alpha: level of transparency for each pixel

	red, green, blue and alpha



With indexed color images, the palette is always stored in RGB at a depth of 8 bits per channel (24 bits per palette entry). The palette must not have more entries than the image bit depth allows for, but it may have fewer (for example, if an image only uses 90 colors then it does not need palette entries for all 256 colors).

Indexed color PNGs are allowed to have 1, 2, 4 or 8 bits per pixel by the standard; greyscale images with no alpha channel allow for 1, 2, 4, 8 or 16 bits per pixel. Everything else uses a bit depth per channel of either 8 or 16. The combinations this allows are given in the table above. The standard requires that decoders can read all supported color formats but many image editors can only produce a small subset of them.

[edit] Transparency of image

PNG offers a variety of transparency options. With truecolor and greyscale images either a single pixel value can be declared as transparent or an alpha channel can be added (enabling any percentage of partial transparency to be used). For paletted images, alpha values can be added to palette entries. The number of such values stored may be less than the total number of palette entries, in which case the remaining entries are considered fully opaque.

The scanning of pixel values for binary transparency is supposed to be performed before any color reduction to avoid pixels becoming unintentionally transparent. This is most likely to pose an issue for systems that can decode 16 bits per channel images (as they must be compliant with the specification) but only output at 8 bits per channel (the norm for all but the highest end systems).

[edit] Compression

PNG uses a 2-stage compression process:


	pre-compression: filtering (prediction)

	compression: DEFLATE



PNG uses a non-patented lossless data compression method known as DEFLATE, which is the same algorithm used in the zlib compression library.

[edit] Filtering





PNG's filter method 0 can use the data in pixels A, B, and C to predict the value for X.


Before DEFLATE is applied, the data is precompressed, via a prediction method: a single filter method is used for the entire image, while for each image line, a filter type is chosen that transforms the data so that it is hopefully more easily compressed.

There is only one filter method in the current PNG specification (denoted method 0), and thus in practice the only choice is which filter type to apply to each line. For this method, the filter predicts the value of each pixel based on the values of previous neighboring pixels, and subtracts the predicted color of the pixel from the actual value, as in DPCM. An image line filtered in this way is often more compressible than the raw image line would be, especially if it is similar to the line above, since the differences from prediction will generally be clustered around 0, rather than spread over all possible image values. This is particularly important in relating separate rows, since DEFLATE has no understanding that an image is a 2D entity, and instead just sees the image data as a stream of bytes.

There are five filter types for filter method 0; each type predicts the value of each byte (of the image data before filtering) based on the corresponding byte of the pixel to the left (A), above (B), above and to the left (C) or some combination thereof, and encodes the difference between the predicted value and the actual value. Filters are applied to byte values, not pixels; pixel values may be one or two bytes, or several values per byte, but never cross byte boundaries. The filter types are:



	Type byte
	Filter name
	Predicted value



	0
	None
	Zero (so that the raw byte value passes through unaltered)



	1
	Sub
	Byte A (to the left)



	2
	Up
	Byte B (above)



	3
	Average
	Mean of bytes A and B, rounded down



	4
	Paeth
	A, B, or C, whichever is closest to p = A + B  C




The Paeth filter is based on an algorithm by Alan W. Paeth. Compare to the version of DPCM used in lossless JPEG, and to the discrete wavelet transform using 12, 21, or (for the Paeth predictor) 22 windows and Haar wavelets.

Compression is further improved by choosing filter types adaptively on a line-by-line basis. This improvement, and a heuristic method of implementing it commonly used by PNG-writing software, were created by Lee Daniel Crocker, who tested the methods on many images during the creation of the format; the choice of filter is a component of file size optimization, as discussed below.

If interlacing is used, each stage of the interlacing is filtered separately, meaning that the image can be progressively rendered as each stage is received; however, interlacing generally makes compression less effective.

[edit] Interlacing





An illustration of Adam7 interlacing over a 1616 image.


PNG offers an optional 2-dimensional, 7-pass interlacing schemethe Adam7 algorithm. This is more sophisticated than GIF's 1-dimensional, 4-pass scheme, and allows a clearer low-resolution image to be visible earlier in the transfer, particularly if interpolation algorithms such as bicubic interpolation are used.

However, as a 7-pass scheme, it tends to reduce the data's compressibility more than simpler schemes.

[edit] Animation

PNG itself does not support animation at all. MNG is an extension to PNG that does; it was designed by members of the PNG Group. MNG shares PNG's basic structure and chunks, but it is significantly more complex and has a different file signature, which automatically renders it incompatible with standard PNG decoders.

The complexity of MNG led to the proposal of APNG by developers of the Mozilla Foundation. It is based on PNG, supports animation and is simpler than MNG. APNG offers fallback to single-image display for PNG decoders that do not support APNG. However, neither of these formats is currently widely supported. APNG is supported in Firefox 3.0 and Opera 9.5. The PNG Group decided in April 2007 not to embrace APNG. Several alternatives were under discussion, ANG, aNIM/mPNG, PNG in GIF and its subset RGBA in GIF.

[edit] Comparison with other file formats

[edit] Comparison with Graphics Interchange Format (GIF)


	On most images, PNG can achieve greater compression than GIF (see the section on filesize, below).

	PNG gives a much wider range of transparency options than GIF, including alpha channel transparency.

	Whereas GIF is limited to 8-bit indexed color, PNG gives a much wider range of color depths, including 24-bit (8 bits per channel) and 48-bit (16 bits per channel) truecolor, allowing for greater color precision, smoother fades, etc. When an alpha channel is added, up to 64 bits per pixel (before compression) are possible.

	GIF intrinsically supports animated images. PNG supports animation only via unofficial extensions (see the section on animation, above).

	PNG images are widely supported (for instance, with modern web browsers and office software), but not as widely supported as GIF images.



[edit] Comparison with JPEG





Composite image comparing JPEG and PNG: notice artifacts in JPEG versus solid PNG background.


JPEG (Joint Photography Experts Group) can produce a smaller file than PNG for photographic (and photo-like) images, since JPEG uses a lossy encoding method specifically designed for photographic image data, which is typically dominated by soft, low-contrast transitions, and an amount of noise or similar irregular structures. Using PNG instead of a high-quality JPEG for such images would result in a large increase in filesize (often 510 times) with negligible gain in quality.

PNG is a better choice than JPEG for storing images that contain text, line art, or other images with sharp transitions. Where an image contains both sharp transitions and photographic parts a choice must be made between the large but sharp PNG and a small JPEG with artifacts around sharp transitions. JPEG also does not support transparency.

JPEG is a worse choice for storing images that require further editing as it suffers from generation loss, whereas lossless formats do not. Since PNGs extreme inefficiency in compressing photographs makes it not useful for saving temporary photographs that require successive editing, the usual choice is a loss-less compression format designed for photographic images, such as lossless JPEG 2000, or Adobe DNG (Digital negative). When the photograph is ready to be distributed, it can then be saved as a JPEG, and this limits the information loss to just one generation. Furthermore, PNG does not provide a standard means of embedding Exif image data from sources such as digital cameras, which makes it problematic for use amongst photographers, especially professionals. TIFF, JPEG 2000, and DNG do support such meta data.

JPEG has historically been the format of choice for exporting images containing gradients, as it could handle the color depth much better than the GIF format. However, any compression by the JPEG would cause the gradient to become blurry, but a 24-bit PNG export of a gradient image often comes out identical to the source image, and at a small file size. As such, the PNG format is the optimal choice for exporting small, repeating gradients for web usage.

[edit] Comparison with JPEG-LS

JPEG-LS is a lossless image format by the Joint Photographic Experts Group, though far less widely known and supported than the lossy JPEG format discussed above. As a lossless format, it is directly comparable with PNG, and has a standard set of test images. On these images, JPEG-LS generally performs better than PNG, by 1015%, but on some images PNG performs substantially better, on the order of 5075%. Thus, if both of these formats are options and file size is an important criterion, they should both be considered, depending on the image.

[edit] Comparison with TIFF

Tagged Image File Format (TIFF) is a complicated format that incorporates an extremely wide range of options. While this makes TIFF useful as a generic format for interchange between professional image editing applications, it makes adding support for it to applications a much bigger task and so it has little support in applications not concerned with image manipulation (such as web browsers). It also means that many applications can read only a subset of TIFF types, creating more potential user confusion.

The most common general-purpose, lossless compression algorithm used with TIFF is Lempel-Ziv-Welch (LZW). This compression technique, also used in GIF, was covered by patents until 2003. There is a TIFF variant that uses the same compression algorithm as PNG uses, but it is not supported by many proprietary programs. TIFF also offers special-purpose lossless compression algorithms like CCITT Group IV, which can compress bilevel images (e.g., faxes or black-and-white text) better than PNG's compression algorithm.

[edit] Software support

[edit] Bitmap graphics editor support for PNG

Main article: Comparison of raster graphics editors
Adobe Fireworks (formerly by Macromedia) uses PNG as its native file format, allowing other image editors and preview utilities to view the flattened image. However, Fireworks by default also stores meta data for layers, animation, vector data, text and effects. Such files should not be distributed directly. Fireworks can instead export the image as an optimized PNG without the extra meta data for use on web pages, etc.

Other popular graphics programs which support the PNG format include Adobe Photoshop, Corel Photo-Paint, Corel Paint Shop Pro, GIMP, GraphicConverter, Helicon Filter, Inkscape, Konvertor, Universal Converter, Pixel image editor, Paint.NET and Xara. Some programs bundled with popular operating systems, which support PNG include Microsoft's Paint and Apple's iPhoto and Preview.

Some image processing programs have PNG compression problems, mainly related to lack of full implementation of the PNG compressor library. These include:


	Microsoft's Paint for Windows XP

	Microsoft Picture It! Photo Premium 9

	older versions of Adobe Photoshop.



Adobe's Fireworks is sometimes placed in this category, but its difficulties are less severe than the other entries. The confusion stems from a misunderstanding of the mechanics of its Save format: though PNGs, the intermediate images produced by that option include large, private chunks containing complete layer and vector information, which allows further, lossless editing. Properly saved with the Export option, Fireworks' PNGs are competitive with those produced by other image editors, but are no longer editable as anything but flattened bitmaps. Fireworks is unable to save size-optimized vector-editable PNGs.

[edit] Web browser support for PNG

Main article: Web browser image format support
PNG support first appeared in Internet Explorer 4.0b1 and in Netscape 4.04.

Despite calls by the Free Software Foundation and the World Wide Web Consortium (W3C), tools such as gif2png, and campaigns such as burn all gifs, PNG adoption on websites has been fairly slow.

GIF is found to be in use more than PNG for a few reasons:


	No support on old browsers (such as Internet Explorer below version 4).

	No animation, still images only (unlike GIF, though Mozilla's unofficial APNG format is a potential solution).



PNG compatible browsers include: Apple Safari, Google Chrome, Mozilla Firefox, Opera, Camino, Internet Explorer 7 (still numerous issues), and many others. For the complete comparison, see Comparison of web browsers (Image format support).

However, Internet Explorer (Windows), has numerous problems which prevent it from correctly rendering PNG images.


	4.0 crashes on large PNG chunks.

	4.0 does not include the functionality to view .png files, but there is a registry fix.

	5.0 and 5.01 have broken OBJECT support.

	5.01 prints palette images with black (or dark gray) backgrounds under Windows 98, sometimes with radically altered colors.

	6.0 fails to display PNG images of 4097 or 4098 bytes in size.

	6.0 cannot open a PNG file that contains one or more zero-length IDAT chunks.

	6.0 sometimes completely loses ability to display PNGs, but there are various fixes.

	6.0 and below has broken alpha-channel transparency support (will display the default background color instead). However there are various fixes:

	Degradable PNG Transparency for IE6

	webfx - PNG Behavior (IE behavior/.htc)

	The PNG problem in Windows Internet Explorer (IE behavior/.htc) (unmaintained)

	TwinHelix - Near-native PNG support with alpha opacity to IE 5.5 and 6 (IE behavior/.htc)

	A Better IE 5.5 and 6 PNG Fix (supports CSS background-position, background-repeat) (IE behavior/.htc)

	24ways.org - Transparent PNGs in Internet Explorer 6 by Drew McLellan (Javascript)

	PNG-24 Alpha Transparency With Microsoft Internet Explorer or better (MSIE 5.5+) (PHP)

	PNGPong, an open source solution to display transparent PNGs in IE, Firefox, and Safari without the use of filters, PHP, or complicated Javascript and CSS (JavaScript+Flash)

	Cross Browser PNG Transparency (CSS)

	CSS PNG fix (with background call none fix) (CSS)

	SitePoint - Use 8-bit PNGs

	dillerdesign belatedPNG (JavaScript+VML)

	Dean Edwardss IE7.js and IE8.js fixes this issue (for specially-named .PNG files, for performance reasons), and other IE 5.5, 6, and 7 CSS incompatibilities as well.





	7.0 and below cannot combine 8-bit alpha transparency AND element opacity (CSS - filter: Alpha(opacity=xx)) without filling partially transparent sections with black.

	All versions have inconsistent/broken gamma support.

	No version has color-correction support.



[edit] Operating systems support for PNG icons

PNG icons have been supported in most distributions of Linux since at least 1999, in desktop environments such as GNOME. In 2006, PNG icons were introduced into Microsoft Windows, with the release of Windows Vista. PNG icons are supported in Mac OS X as well. Another operating system to include 3rd party PNG icons support is AmigaOS 3/4 (and its clones MorphOS and AROS).

[edit] File size and optimization software

PNG file size can vary significantly depending on how it is encoded and compressed; this is discussed and a number of tips are given in PNG: The Definitive Guide.

[edit] Compared to GIF

Compared to GIF files, a PNG file with the same information (256 colors, no ancillary chunks/metadata), compressed by a good compressor will usually be smaller than GIF, though lack of agreed data sets make controlled comparison impossible. Depending on the file and the compressor, PNG may range from somewhat smaller (10%) to significantly smaller (50%) to somewhat larger (5%), but is rarely significantly larger.

This is attributed to the performance of PNG's DEFLATE compared to GIF's LZW, and because the added precompression layer of PNG's predictive filters take account of the 2-dimensional image structure to further compress filesas filtered data encodes differences between pixels, they will tend to cluster closer to 0, rather than being spread across all possible values, and thus be more easily compressed by DEFLATE.

However, PNG is much more flexible than GIF, and thus PNG files can potentially be much larger than GIF files, because they can include much more information, and may be poorly compressed.

[edit] File size factors

PNG files vary in size due to a number of factors:


	color depth

	Color depth can range from 164 bits per pixel.

	ancillary chunks

	PNG supports much metadatathis may be useful for editing, but unnecessary for viewing, as on websites.

	interlacing

	As each pass of the Adam7 algorithm is separately filtered, this can increase file size.

	filter

	As a precompression stage, each line is filtered by a predictive filter, which can change from line to line. As the ultimate DEFLATE step operates on the whole image's filtered data, one cannot optimize this row-by-row; the choice of filter for each row is thus potentially very variable, though heuristics exist.

	compression

	With additional computation, DEFLATE compressors can produce smaller files.



There is thus a filesize trade-off between high color depth, maximal metadata (including color space information, together with information that does not affect display), interlacing, and speed of compression, which all yield large files, with lower color depth, fewer or no ancillary chunks, no interlacing, and tuned but computationally intensive filtering and compression. For different purposes one will choose different trade-offsa maximal file may be best for archiving and editing, while a stripped down file may be best for use on a website, and similarly fast but poor compression is preferred when repeatedly editing and saving a file, while slow but high compression is preferred when a file is stable: when archiving or posting. Interlacing is a trade-offit dramatically speeds up early rendering of large files (improves latency), but may increase file size (decrease throughput) for little gain, particularly for small files.

[edit] Image editing software

Image editing software varies in its treatment of PNGs.

Because GIF is limited to 256 colors, image editors must automatically reduce the color depth when saving an image in GIF format. Often, when people save the same truecolor image as PNG and GIF, they see that the GIF is smaller, and do not realize that this is due to the color depth reduction, and that it is possible to create a 256-color PNG that has identical quality to the GIF with a smaller file size. Further, some tools may automatically create PNG files as 24-bit, even if the source image is 8-bit, bloating the file. This leads to the misconception that PNG files are larger than equivalent GIF files.

Some versions of Adobe Photoshop, CorelDRAW and MS Paint provide poor PNG compression effort, further fueling the idea that PNG is larger than GIF. Many graphics programs (such as Apple's Preview software) save PNGs with large amounts of metadata and color-correction data that are generally unnecessary for Web viewing. Unoptimized PNG files from Adobe Fireworks are also notorious for this.

Adobe Photoshop's performance on PNG files has improved in the CS Suite when using the Save For Web feature (which also allows explicit PNG/8 use).

[edit] Optimizing tools

Various tools are available for optimizing PNG files; they do this by:


	(optionally) removing ancillary chunks,

	reducing color deptheither:

	use a palette (instead of RGB) if the image has 256 or fewer colors,

	use a smaller palette, if image has 2, 4, or 16 colors, or

	(optionally) lossy discard some of the data in the original image,





	optimizing line-by-line filter choice, and

	optimizing DEFLATE compression.



As some tools are PNG-specific, while others only optimize DEFLATE, in general one must use a combination of 2 tools in sequence for optimal compressionone which optimizes filters (and removes ancillary chunks), one which optimizes DEFLATE. Most commonly, OptiPNG is used for the first (non-DEFLATE) step, and either of AdvanceCOMP or PNGOUT is used for the DEFLATE step.

[edit] Ancillary chunk removal

For removing ancillary chunks, pngcrush and PNGOUT have the ability to remove all color correction data from PNG files (gamma, white balance, ICC color profile, standard RGB color profile). This often results in much smaller file sizes. The following command line options achieve this with pngcrush:

pngcrush -rem gAMA -rem cHRM -rem iCCP -rem sRGB InputFile.png OutputFile.png

[edit] Filter optimization

For optimizing filters, OptiPNG and pngcrush are both open source software optimizers that run from a Unix command line or a Windows Command Prompt, and effectively reduce the size of PNG files. OptiPNG was based on pngcrush and effectively supersedes it, by iterating over a wider range of compression parameters and performing trials in memory for faster execution, as well as performing automatic bit depth, color type and color palette reduction where possible.

[edit] DEFLATE optimization

AdvanceCOMP advdef and Ken Silverman's PNGOUT employ DEFLATE compression algorithms that are more exhaustive and produce smaller files than the reference implementation, zlib, that is used by the other compressors.

[edit] Wrapper tools

Wrapper tools that simplify this workflow include: ImageOptim, a GUI front-end for Mac OS X; imgopt, a command-line shell script that also losslessly optimizes JPEG images; and Smush.it, an image-optimizing web service.

The littleutils are another open-source package, containing a wrapper script called opt-png that uses pngcrush and a variant of pngrewrite to reduce bit-depth when possible. Perl scripts might wish to employ Image-Pngslimmer which allows some dynamic optimization. The current version of IrfanView can use PNGOUT as an external plug-in, obviating the need for a separate compressor.

[edit] Icon optimization

Since Windows Vista icons may contain PNG subimages, the optimizations can be applied to them as well. At least one icon editor, Pixelformer, is able to perform a special optimization pass while saving ICO files, thereby reducing their sizes.

[edit] See also


	Comparison of graphics file formats

	Image editing

	Computer graphics, including:

	Comparison of layout engines (graphics)





	Related graphics file formats

	JPEG Network Graphics (JNG)

	Multiple-image Network Graphics (MNG)

	APNG Animated PNG





	Similar file formats

	Graphics Interchange Format (GIF)

	X PixMap for portable icons





	Image file formats

	libpng

	List of computer standards
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[edit] External links

[edit] libpng.org


	PNG Home Site

	libpng Home Page

	The Story of PNG by Greg Roelofs

	PNG: The Definitive Guide (Online Version) by Greg Roelofs



[edit] W3C


	PNG Specification (Second Edition), W3C Recommendation 10 November 2003

	Test inline PNG images



[edit] Others


	An introduction to the PNG image formatIncluding test images, file editing tips, and reviews of PNG image tools for Windows.

	RFC 2083

	PNG transparency test

	"The Lonely Planet"PNG-based animation for web browsers

	More information about PNG color correction

	The GD-library to generate dynamic PNG-files with PHP

	A guide to PNG optimization

	PNG Adam7 interlacing

	lodepng: by Lode Vandevenne. An open source PNG encoder and decoder for C and C++ with no external dependencies.
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Multimedia compression formats



	



	Video compression
	



	
ISO/IEC

	
MJPEG Motion JPEG 2000 MPEG-1 MPEG-2 (Part 2) MPEG-4 (Part 2/ASP Part 10/AVC) HVC




	



	
ITU-T

	
H.120 H.261 H.262 H.263 H.264 H.265




	



	
Others

	
AMV AVS Bink CineForm Cinepak Dirac DV Indeo OMS Video Pixlet RealVideo RTVideo SheerVideo Smacker Sorenson Video Theora VC-1 VP6 VP7 VP8 WMV  XViD









	



	Audio compression
	



	
ISO/IEC

	
MPEG-1 Layer III (MP3) MPEG-1 Layer II MPEG-1 Layer I AAC HE-AAC MPEG-4 ALS MPEG-4 SLS MPEG-4 DST




	



	
ITU-T

	
G.711 G.718 G.719 G.722 G.722.1 G.722.2 G.723 G.723.1 G.726 G.728 G.729 G.729.1




	



	
Others

	
AC3 AMR AMR-WB AMR-WB+ Apple Lossless ATRAC DRA DTS FLAC GSM-FR GSM-EFR iLBC Monkey's Audio -law Musepack Nellymoser OptimFROG Original Sound Quality  RealAudio RTAudio  SD2  SHN SILK Siren Speex TwinVQ Vorbis WavPack WMA True Audio









	



	Image compression
	



	
ISO/IEC/ITU-T

	
JPEG JPEG 2000 JPEG XR lossless JPEG JBIG JBIG2 PNG WBMP




	



	
Others

	
APNG BMP DjVu EXR GIF ICER ILBM MNG PCX PGF TGA TIFF









	



	Media containers
	



	
General

	
3GP ASF AVI Bink DMF DPX EVO FLV GXF M2TS  Matroska MPEG-PS MPEG-TS MP4 MXF  Ogg QuickTime RealMedia RIFF Smacker VOB




	



	
Audio only

	
AIFF AU WAV









	



	See Compression methods for methods and Compression software implementations for codecs
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JPEG

	

A photo of a flower compressed with successively more lossy compression ratios from left to right.



	Filename extension
	.jpg, .jpeg, .jpe

.jif, .jfif, .jfi (containers)



	Internet media type
	image/jpeg



	Type code
	JPEG



	Uniform Type Identifier
	public.jpeg



	Magic number
	ff d8



	Developed by
	Joint Photographic Experts Group



	Type of format
	lossy image format



	Standard(s)
	ISO/IEC 10918, ITU-T T.81, ITU-T T.83, ITU-T T.84, ITU-T T.86




In computing, JPEG (pronounced /ˈdʒeɪpɛɡ/, jay-peg) (named after the Joint Photographic Experts Group who created the standard) is a commonly used method of lossy compression for photographic images. The degree of compression can be adjusted, allowing a selectable tradeoff between storage size and image quality. JPEG typically achieves 10:1 compression with little perceptible loss in image quality. JPEG compression is used in a number of image file formats. JPEG/Exif is the most common image format used by digital cameras and other photographic image capture devices; along with JPEG/JFIF, it is the most common format for storing and transmitting photographic images on the World Wide Web. These format variations are often not distinguished, and are simply called JPEG.

The MIME media type for JPEG is image/jpeg (defined in RFC 1341).
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[edit] The JPEG standard

The name "JPEG" stands for Joint Photographic Experts Group, the name of the committee that created the JPEG standard and also other standards. It is one of two sub-groups of ISO/IEC Joint Technical Committee 1, Subcommittee 29, Working Group 1 (ISO/IEC JTC 1/SC 29/WG 1) - titled as Coding of still pictures. The group was organized in 1986, issuing the first JPEG standard in 1992, which was approved in September 1992 as ITU-T Recommendation T.81 and in 1994 as ISO/IEC 10918-1.

The JPEG standard specifies the codec, which defines how an image is compressed into a stream of bytes and decompressed back into an image, but not the file format used to contain that stream. The Exif and JFIF standards define the commonly used formats for interchange of JPEG-compressed images.

JPEG standards are formally named as Information technologyDigital compression and coding of continuous-tone still images. ISO/IEC 10918 consists of the following parts:


JPEG standard - Parts

	Part
	ISO/IEC standard
	ITU-T Rec.
	First public release date
	Latest amendment
	Title
	Description



	Part 1
	ISO/IEC 10918-1:1994
	T.81 (09/92)
	1992
	
	Requirements and guidelines
	



	Part 2
	ISO/IEC 10918-2:1995
	T.83 (11/94)
	1994
	
	Compliance testing
	rules and checks for software conformance (to Part 1)



	Part 3
	ISO/IEC 10918-3:1997
	T.84 (07/96)
	1996
	1999
	Extensions
	set of extensions to improve the Part 1, including the SPIFF file format



	Part 4
	ISO/IEC 10918-4:1999
	T.86 (06/98)
	1998
	
	Registration of JPEG profiles, SPIFF profiles, SPIFF tags, SPIFF colour spaces, APPn markers, SPIFF compression types and Registration Authorities (REGAUT)
	methods for registering some of the parameters used to extend JPEG



	Part 5
	ISO/IEC FCD 10918-5
	
	(under development)
	
	JPEG File Interchange Format (JFIF)
	A popular format which has been the de-facto file format for images encoded by the JPEG standard. In 2009, the JPEG Committee formally established an Ad Hoc Group to standardize JFIF as JPEG Part 5.




[edit] Typical usage

The JPEG compression algorithm is at its best on photographs and paintings of realistic scenes with smooth variations of tone and color. For web usage, where the bandwidth used by an image is important, JPEG is very popular. JPEG/Exif is also the most common format saved by digital cameras.

On the other hand, JPEG is not as well suited for line drawings and other textual or iconic graphics, where the sharp contrasts between adjacent pixels cause noticeable artifacts. Such images are better saved in a lossless graphics format such as TIFF, GIF, PNG, or a raw image format.

JPEG is also not well suited to files that will undergo multiple edits, as some image quality will usually be lost each time the image is decompressed and recompressed, particularly if the image is cropped or shifted, or if encoding parameters are changed  see digital generation loss for details. To avoid this, an image that is being modified or may be modified in the future can be saved in a lossless format such as PNG, and a copy exported as JPEG for distribution.

As JPEG is a lossy compression method, which removes information from the image, it must not be used in astronomical or medical imaging or other purposes where the exact reproduction of the data is required. Lossless formats such as PNG must be used instead.

[edit] JPEG compression





A chart showing the relative quality of various JPEG encoding settings and also compares saving a file as a JPEG normally and using Photoshop's "save for web" option


The compression method is usually lossy, meaning that some original image information is lost and cannot be restored (possibly affecting image quality.) There are variations on the standard baseline JPEG that are lossless; however, these are not widely supported.

There is also an interlaced "Progressive JPEG" format, in which data is compressed in multiple passes of progressively higher detail. This is ideal for large images that will be displayed while downloading over a slow connection, allowing a reasonable preview after receiving only a portion of the data. However, progressive JPEGs are not as widely supported, and even some software which does support them (such as some versions of Internet Explorer) only displays the image once it has been completely downloaded.

There are also many medical imaging systems that create and process 12-bit JPEG images. The 12-bit JPEG format has been part of the JPEG specification for some time, but again, this format is not as widely supported.

[edit] Lossless editing

See also: jpegtran
A number of alterations to a JPEG image can be performed losslessly (that is, without recompression and the associated quality loss) as long as the image size is a multiple 1 MCU block (Minimum Coded Unit) (usually 16 pixels in both directions, for 4:2:0 chroma subsampling). Utilities that implement this include jpegtran, with user interface Jpegcrop, and the JPG_TRANSFORM plugin to IrfanView.

Blocks can be rotated in 90 degree increments, flipped in the horizontal, vertical and diagonal axes and moved about in the image. Not all blocks from the original image need to be used in the modified one.

The top and left of a JPEG image must lie on a block boundary, but the bottom and right need not do so. This limits the possible lossless crop operations, and also what flips and rotates can be performed on an image whose edges do not lie on a block boundary for all channels.

When using lossless cropping, if the bottom or right side of the crop region is not on a block boundary then the rest of the data from the partially used blocks will still be present in the cropped file and can be recovered relatively easily by anyone with a hex editor and an understanding of the format.

It is also possible to transform between baseline and progressive formats without any loss of quality, since the only difference is the order in which the coefficients are placed in the file.

[edit] JPEG files

The file format known as 'JPEG Interchange Format' (JIF) is specified in Annex B of the standard. However, this "pure" file format is rarely used, primarily because of the difficulty of programming encoders and decoders that fully implement all aspects of the standard and because of certain shortcomings of the standard:


	Color space definition

	Component sub-sampling registration

	Pixel aspect ratio definition



Several additional standards have evolved to address these issues. The first of these, released in 1992, was JPEG File Interchange Format (or JFIF), followed in recent years by Exchangeable image file format (Exif) and ICC color profiles. Both of these formats use the actual JIF byte layout, consisting of different markers, but in addition employ one of the JIF standard's extension points, namely the application markers: JFIF use APP0, while Exif use APP1. Within these segments of the file, which for the JIF standard's part is simply a "byte blob" that aren't read, these standards add specific metadata.

Thus, in some ways JFIF is a cutdown version of the JIF standard in that it specifies certain constraints (such as not allowing all the different encoding modes), while in other ways it is an extension of JIF due to the added metadata. The documentation for the original JFIF standard states:


	JPEG File Interchange Format is a minimal file format which enables JPEG bitstreams to be exchanged between a wide variety of platforms and applications. This minimal format does not include any of the advanced features found in the TIFF JPEG specification or any application specific file format. Nor should it, for the only purpose of this simplified format is to allow the exchange of JPEG compressed images.



Image files that employ JPEG compression are commonly called "JPEG files". Most image capture devices (such as digital cameras) and most image editing software programs that output "JPEG files" are actually creating a file in the JFIF and/or Exif format.

Strictly speaking, the JFIF and Exif standards are incompatible because they each specify that their header appears first. In practice, most JPEG files in Exif format contain a small JFIF header that precedes the Exif header. This allows older readers to correctly handle the older format JFIF header, while newer readers also decode the following Exif header.

[edit] JPEG file extensions

The most common filename extensions for files employing JPEG compression are .jpg and .jpeg, though .jpe, .jfif and .jif are also used. It is also possible for JPEG data to be embedded in other file types - TIFF encoded files often embed a JPEG image as a thumbnail of the main image.

[edit] Color profile

Many JPEG files embed an ICC color profile (color space). Commonly used color profiles include sRGB and Adobe RGB. Because these color spaces use a non-linear transformation, the dynamic range of an 8-bit JPEG file is about 11 stops. However, many applications are not able to deal with JPEG color profiles and simply ignore them.

[edit] Syntax and structure

A JPEG image consists of a sequence of segments, each beginning with a marker, each of which begins with a 0xFF byte followed by a byte indicating what kind of marker it is. Some markers consist of just those two bytes; others are followed by two bytes indicating the length of marker-specific payload data that follows. (The length includes the two bytes for the length, but not the two bytes for the marker.) Some markers are followed by entropy-coded data; the length of such a marker does not include the entropy-coded data. Note that consecutive 0xFF bytes are used as fill bytes for padding purposes (see JPEG specification section F.1.2.3 for details).

Within the entropy-coded data, after any 0xFF byte, a 0x00 byte is inserted by the encoder before the next byte, so that there does not appear to be a marker where none is intended, preventing framing errors. Decoders must skip this 0x00 byte. This technique, called byte stuffing, is only applied to the entropy-coded data, not to marker payload data.


Common JPEG markers

	Short name
	Bytes
	Payload
	Name
	Comments



	SOI
	0xFFD8
	none
	Start Of Image
	



	SOF0
	0xFFC0
	variable size
	Start Of Frame (Baseline DCT)
	Indicates that this is a baseline DCT-based JPEG, and specifies the width, height, number of components, and component subsampling (e.g., 4:2:0).



	SOF2
	0xFFC2
	variable size
	Start Of Frame (Progressive DCT)
	Indicates that this is a progressive DCT-based JPEG, and specifies the width, height, number of components, and component subsampling (e.g., 4:2:0).



	DHT
	0xFFC4
	variable size
	Define Huffman Table(s)
	Specifies one or more Huffman tables.



	DQT
	0xFFDB
	variable size
	Define Quantization Table(s)
	Specifies one or more quantization tables.



	DRI
	0xFFDD
	2 bytes
	Define Restart Interval
	Specifies the interval between RSTn markers, in macroblocks. This marker is followed by two bytes indicating the fixed size so it can be treated like any other variable size segment.



	SOS
	0xFFDA
	variable size
	Start Of Scan
	Begins a top-to-bottom scan of the image. In baseline DCT JPEG images, there is generally a single scan. Progressive DCT JPEG images usually contain multiple scans. This marker specifies which slice of data it will contain, and is immediately followed by entropy-coded data.



	RSTn
	0xFFD0  0xFFD7
	none
	Restart
	Inserted every r macroblocks, where r is the restart interval set by a DRI marker. Not used if there was no DRI marker. The low 3 bits of the marker code, cycles from 0 to 7.



	APPn
	0xFFEn
	variable size
	Application-specific
	For example, an Exif JPEG file uses an APP1 marker to store metadata, laid out in a structure based closely on TIFF.



	COM
	0xFFFE
	variable size
	Comment
	Contains a text comment.



	EOI
	0xFFD9
	none
	End Of Image
	




There are other Start Of Frame markers that introduce other kinds of JPEG.

Since several vendors might use the same APPn marker type, application-specific markers often begin with a standard or vendor name (e.g., "Exif" or "Adobe") or some other identifying string.

At a restart marker, block-to-block predictor variables are reset, and the bitstream is synchronized to a byte boundary. Restart markers provide means for recovery after bitstream error, such as transmission over an unreliable network or file corruption. Since the runs of macroblocks between restart markers may be independently decoded, these runs may be decoded in parallel.

[edit] JPEG codec example

Although a JPEG file can be encoded in various ways, most commonly it is done with JFIF encoding. The encoding process consists of several steps:


	The representation of the colors in the image is converted from RGB to YCbCr, consisting of one luma component (Y), representing brightness, and two chroma components, (Cb and Cr), representing color. This step is sometimes skipped.

	The resolution of the chroma data is reduced, usually by a factor of 2. This reflects the fact that the eye is less sensitive to fine color details than to fine brightness details.

	The image is split into blocks of 88 pixels, and for each block, each of the Y, Cb, and Cr data undergoes a discrete cosine transform (DCT). A DCT is similar to a Fourier transform in the sense that it produces a kind of spatial frequency spectrum.

	The amplitudes of the frequency components are quantized. Human vision is much more sensitive to small variations in color or brightness over large areas than to the strength of high-frequency brightness variations. Therefore, the magnitudes of the high-frequency components are stored with a lower accuracy than the low-frequency components. The quality setting of the encoder (for example 50 or 95 on a scale of 0100 in the Independent JPEG Group's library) affects to what extent the resolution of each frequency component is reduced. If an excessively low quality setting is used, the high-frequency components are discarded altogether.

	The resulting data for all 88 blocks is further compressed with a loss-less algorithm, a variant of Huffman encoding.



The decoding process reverses these steps. In the remainder of this section, the encoding and decoding processes are described in more detail.

[edit] Encoding

Many of the options in the JPEG standard are not commonly used, and as mentioned above, most image software uses the simpler JFIF format when creating a JPEG file, which among other things specifies the encoding method. Here is a brief description of one of the more common methods of encoding when applied to an input that has 24 bits per pixel (eight each of red, green, and blue). This particular option is a lossy data compression method.

[edit] Color space transformation

First, the image should be converted from RGB into a different color space called YCbCr. It has three components Y, Cb and Cr: the Y component represents the brightness of a pixel, the Cb and Cr components represent the chrominance (split into blue and red components). This is the same color space as used by digital color television as well as digital video including video DVDs, and is similar to the way color is represented in analog PAL video and MAC (but not by analog NTSC, which uses the YIQ color space). The YCbCr color space conversion allows greater compression without a significant effect on perceptual image quality (or greater perceptual image quality for the same compression). The compression is more efficient because the brightness information, which is more important to the eventual perceptual quality of the image, is confined to a single channel, more closely representing the human visual system.

This conversion to YCbCr is specified in the JFIF standard, and should be performed for the resulting JPEG file to have maximum compatibility. However, some JPEG implementations in "highest quality" mode do not apply this step and instead keep the color information in the RGB color model, where the image is stored in separate channels for red, green and blue luminance. This results in less efficient compression, and would not likely be used if file size were an issue.

[edit] Downsampling

Due to the densities of color- and brightness-sensitive receptors in the human eye, humans can see considerably more fine detail in the brightness of an image (the Y component) than in the color of an image (the Cb and Cr components). Using this knowledge, encoders can be designed to compress images more efficiently.

The transformation into the YCbCr color model enables the next step, which is to reduce the spatial resolution of the Cb and Cr components (called "downsampling" or "chroma subsampling"). The ratios at which the downsampling can be done on JPEG are 4:4:4 (no downsampling), 4:2:2 (reduce by factor of 2 in horizontal direction), and most commonly 4:2:0 (reduce by factor of 2 in horizontal and vertical directions). For the rest of the compression process, Y, Cb and Cr are processed separately and in a very similar manner.

[edit] Block splitting

After subsampling, each channel must be split into 88 blocks of pixels. Depending on chroma subsampling, this yields (Minimum Coded Unit) MCU blocks of size 88 (4:4:4  no subsampling), 168 (4:2:2), or most commonly 1616 (4:2:0).

If the data for a channel does not represent an integer number of blocks then the encoder must fill the remaining area of the incomplete blocks with some form of dummy data. Filling the edge pixels with a fixed color (typically black) creates ringing artifacts along the visible part of the border; repeating the edge pixels is a common technique that reduces the visible border, but it can still create artifacts.

[edit] Discrete cosine transform





The 88 sub-image shown in 8-bit grayscale


Next, each component (Y, Cb, Cr) of each 88 block is converted to a frequency-domain representation, using a normalized, two-dimensional type-II discrete cosine transform (DCT).

As an example, one such 88 8-bit subimage might be:


	



Before computing the DCT of the subimage, its gray values are shifted from a positive range to one centered around zero. For an 8-bit image each pixel has 256 possible values: [0,255]. To center around zero it is necessary to subtract by half the number of possible values, or 128.


	



Subtracting 128 from each pixel value yields pixel values on [  128,127]


	



The next step is to take the two-dimensional DCT, which is given by:





The DCT transforms 64 pixels to a linear combination of these 64 squares. Horizontally is u and vertically is v.



	



where


	 is the horizontal spatial frequency, for the integers .

	 is the vertical spatial frequency, for the integers .

	 is a normalizing function

	 is the pixel value at coordinates 

	 is the DCT coefficient at coordinates 



If we perform this transformation on our matrix above, and then round to the nearest integer, we get


	



Note the rather large value of the top-left corner. This is the DC coefficient. The remaining 63 coefficients are called the AC coefficients. The advantage of the DCT is its tendency to aggregate most of the signal in one corner of the result, as may be seen above. The quantization step to follow accentuates this effect while simultaneously reducing the overall size of the DCT coefficients, resulting in a signal that is easy to compress efficiently in the entropy stage.

The DCT temporarily increases the bit-depth of the image, since the DCT coefficients of an 8-bit/component image take up to 11 or more bits (depending on fidelity of the DCT calculation) to store. This may force the codec to temporarily use 16-bit bins to hold these coefficients, doubling the size of the image representation at this point; they are typically reduced back to 8-bit values by the quantization step. The temporary increase in size at this stage is not a performance concern for most JPEG implementations, because typically only a very small part of the image is stored in full DCT form at any given time during the image encoding or decoding process.

[edit] Quantization

The human eye is good at seeing small differences in brightness over a relatively large area, but not so good at distinguishing the exact strength of a high frequency brightness variation. This allows one to greatly reduce the amount of information in the high frequency components. This is done by simply dividing each component in the frequency domain by a constant for that component, and then rounding to the nearest integer. This is the main lossy operation in the whole process. As a result of this, it is typically the case that many of the higher frequency components are rounded to zero, and many of the rest become small positive or negative numbers, which take many fewer bits to store.

A typical quantization matrix, as specified in the original JPEG Standard, is as follows:


	



The quantized DCT coefficients are computed with


	



where G is the unquantized DCT coefficients; Q is the quantization matrix above; and B is the quantized DCT coefficients.

Using this quantization matrix with the DCT coefficient matrix from above results in:


	



For example, using 415 (the DC coefficient) and rounding to the nearest integer


	



[edit] Entropy coding

Main article: Entropy encoding




Zigzag ordering of JPEG image components


Entropy coding is a special form of lossless data compression. It involves arranging the image components in a "zigzag" order employing run-length encoding (RLE) algorithm that groups similar frequencies together, inserting length coding zeros, and then using Huffman coding on what is left.

The JPEG standard also allows, but does not require, the use of arithmetic coding, which is mathematically superior to Huffman coding. However, this feature is rarely used as it is covered by patents and because it is much slower to encode and decode compared to Huffman coding. Arithmetic coding typically makes files about 5% smaller.

The zigzag sequence for the above quantized coefficients are shown below. (The format shown is just for ease of understanding/viewing.)
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	3
	0



	3
	2
	6



	2
	4
	1
	4



	1
	1
	5
	1
	2



	1
	1
	1
	2
	0
	0



	0
	0
	0
	1
	1
	0
	0



	0
	0
	0
	0
	0
	0
	0
	0



	0
	0
	0
	0
	0
	0
	0



	0
	0
	0
	0
	0
	0



	0
	0
	0
	0
	0



	0
	0
	0
	0



	0
	0
	0



	0
	0



	0




If the i-th block is represented by Bi and positions within each block are represented by (p,q) where p = 0, 1, ..., 7 and q = 0, 1, ..., 7, then any coefficient in the DCT image can be represented as Bi(p,q). Thus, in the above scheme, the order of encoding pixels (for the i-th block) is Bi(0,0), Bi(0,1), Bi(1,0), Bi(2,0), Bi(1,1), Bi(0,2), Bi(0,3), Bi(1,2) and so on.





Baseline sequential JPEG encoding and decoding processes


This encoding mode is called baseline sequential encoding. Baseline JPEG also supports progressive encoding. While sequential encoding encodes coefficients of a single block at a time (in a zigzag manner), progressive encoding encodes similar-positioned coefficients of all blocks in one go, followed by the next positioned coefficients of all blocks, and so on. So, if the image is divided into N 88 blocks {B0,B1,B2, ..., Bn-1}, then progressive encoding encodes Bi(0,0) for all blocks, i.e., for all i = 0, 1, 2, ..., N-1. This is followed by encoding Bi(0,1) coefficient of all blocks, followed by Bi(1,0)-th coefficient of all blocks, then Bi(2,0)-th coefficient of all blocks, and so on. It should be noted here that once all similar-positioned coefficients have been encoded, the next position to be encoded is the one occurring next in the zigzag traversal as indicated in the figure above. It has been found that Baseline Progressive JPEG encoding usually gives better compression as compared to Baseline Sequential JPEG due to the ability to use different Huffman tables (see below) tailored for different frequencies on each "scan" or "pass" (which includes similar-positioned coefficients), though the difference is not too large.

In the rest of the article, it is assumed that the coefficient pattern generated is due to sequential mode.

In order to encode the above generated coefficient pattern, JPEG uses Huffman encoding. JPEG has a special Huffman code word for ending the sequence prematurely when the remaining coefficients are zero.

Using this special code word: "EOB", the sequence becomes:
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	3
	0



	3
	2
	6



	2
	4
	1
	4



	1
	1
	5
	1
	2



	1
	1
	1
	2
	0
	0



	0
	0
	0
	1
	1
	EOB




JPEG's other code words represent combinations of (a) the number of significant bits of a coefficient, including sign, and (b) the number of consecutive zero coefficients that precede it. (Once you know how many bits to expect, it takes 1 bit to represent the choices {-1, +1}, 2 bits to represent the choices {-3, -2, +2, +3}, and so forth.) In our example block, most of the quantized coefficients are small numbers that are not preceded immediately by a zero coefficient. These more-frequent cases will be represented by shorter code words.

The JPEG standard provides general-purpose Huffman tables; encoders may also choose to generate Huffman tables optimized for the actual frequency distributions in images being encoded.

[edit] Compression ratio and artifacts





This image shows the pixels that are different between a non-compressed image and the same image JPEG compressed with a quality setting of 50. Darker means a larger difference. Note especially the changes occurring near sharp edges and having a block-like shape.






The compressed 88-squares are visible in the scaled up picture, together with other visual artifacts of the lossy compression.


The resulting compression ratio can be varied according to need by being more or less aggressive in the divisors used in the quantization phase. Ten to one compression usually results in an image that cannot be distinguished by eye from the original. 100 to one compression is usually possible, but will look distinctly artifacted compared to the original. The appropriate level of compression depends on the use to which the image will be put.

Those who use the World Wide Web may be familiar with the irregularities known as compression artifacts (commonly known as 'jaggies') that appear in JPEG images. These are due to the quantization step of the JPEG algorithm. They are especially noticeable around sharp corners between contrasting colours (text is a good example as it contains many such corners). They can be reduced by choosing a lower level of compression; they may be eliminated by saving an image using a lossless file format, though for photographic images this will usually result in a larger file size. The images created with ray-tracing programs have noticeable blocky shapes on the terrain. Compression artifacts are acceptable when the images are used for visualization purpose. Unfortunately subsequent processing of these images usually result in unacceptable artifacts.



	Image
	Lossless Compression
	Lossy Compression



	Original
	
	



	Processed by

Canny edge detector
	
	




Some programs allow the user to vary the amount by which individual blocks are compressed. Stronger compression is applied to areas of the image that show fewer artifacts. This way it is possible to manually reduce JPEG file size with less loss of quality.

Since the quantization stage always results in a loss of information, JPEG standard is always a lossy compression codec. (Information is lost both in quantizing and rounding of the floating-point numbers.) Even if the quantization matrix is a matrix of ones, information will still be lost in the rounding step.

[edit] Decoding

Decoding to display the image consists of doing all the above in reverse.

Taking the DCT coefficient matrix (after adding the difference of the DC coefficient back in)


	



and taking the entry-for-entry product with the quantization matrix from above results in


	



which closely resembles the original DCT coefficient matrix for the top-left portion. Taking the inverse DCT (type-III DCT) results in an image with values (still shifted down by 128)






Notice the slight differences between the original (top) and decompressed image (bottom), which is most readily seen in the bottom-left corner.



	



and adding 128 to each entry


	



This is the uncompressed subimage and can be compared to the original subimage (also see images to the right) by taking the difference (original  uncompressed) results in error values


	



with an average absolute error of about 5 values per pixels (i.e., ).

The error is most noticeable in the bottom-left corner where the bottom-left pixel becomes darker than the pixel to its immediate right.

[edit] Required precision

The JPEG encoding does not fix the precision needed for the output compressed image. On the contrary, the JPEG standard (as well as the derived MPEG standards) have very strict precision requirements for the decoding, including all parts of the decoding process (variable length decoding, inverse DCT, dequantization, renormalization of outputs); the output from the reference algorithm must not exceed:


	a maximum 1 bit of difference for each pixel component

	low mean square error over each 88-pixel block

	very low mean error over each 88-pixel block

	very low mean square error over the whole image

	extremely low mean error over the whole image



These assertions are tested on a large set of randomized input images, to handle the worst cases. Look at the IEEE 1180-1990 standard for reference. This has a consequence on the implementation of decoders, and it is extremely critical because some encoding processes (notably used for encoding sequences of images like MPEG) need to be able to construct, on the encoder side, a reference decoded image. In order to support 8-bit precision per pixel component output, dequantization and inverse DCT transforms are typically implemented with at least 14-bit precision in optimized decoders.

[edit] Effects of JPEG compression

JPEG compression artifacts blend well into photographs with detailed non-uniform textures, allowing higher compression ratios. Notice how a higher compression ratio first affects the high-frequency textures in the upper-left corner of the image, and how the contrasting lines become more fuzzy. The very high compression ratio severely affects the quality of the image, although the overall colors and image form are still recognizable. However, the precision of colors suffer less (for a human eye) than the precision of contours (based on luminance). This justifies the fact that images should be first transformed in a color model separating the luminance from the chromatic information, before subsampling the chromatic planes (which may also use lower quality quantization) in order to preserve the precision of the luminance plane with more information bits.

[edit] Sample photographs

For information, the uncompressed 24-bit RGB bitmap image below (73,242 pixels) would require 219,726 bytes (excluding all other information headers). The filesizes indicated below include the internal JPEG information headers and some meta-data. For full quality images (Q=100), about 8.25 bits per color pixel is required. On grayscale images, a minimum of 6.5 bits per pixel is enough (a comparable Q=100 quality color information requires about 25% more encoded bits). The full quality image below (Q=100) is encoded at 9 bits per color pixel, the medium quality image (Q=25) uses 1 bit per color pixel. For most applications, the quality factor should not go below 0.75 bit per pixel (Q=12.5), as demonstrated by the low quality image. The image at lowest quality uses only 0.13 bit per pixel, and displays very poor color, it could only be usable after subsampling to a much lower display size.


	

	

NOTE: The above images are not IEEE / CCIR / EBUtest images, and the encoder settings are not specified or available.

	Image
	Quality
	Size (bytes)
	Compression Ratio
	Comment



	
	Full quality (Q=100)
	83,261
	2.6:1
	Extremely minor artifacts



	
	Average quality (Q=50)
	15,138
	15:1
	Initial signs of subimage artifacts



	
	Medium quality (Q=25)
	9,553
	23:1
	Stronger artifacts; loss of high resolution information



	
	Low quality (Q=10)
	4,787
	46:1
	Severe high frequency loss; artifacts on subimage boundaries ("macroblocking") are obvious



	
	Lowest quality (Q=1)
	1,523
	144:1
	Extreme loss of color and detail; the leaves are nearly unrecognizable












The medium quality photo uses only 4.3% of the storage space but has little noticeable loss of detail or visible artifacts. However, once a certain threshold of compression is passed, compressed images show increasingly visible defects. See the article on rate distortion theory for a mathematical explanation of this threshold effect.

[edit] Lossless further compression

From 2004 to 2008, new research has emerged on ways to further compress the data contained in JPEG images without modifying the represented image. This has applications in scenarios where the original image is only available in JPEG format, and its size needs to be reduced for archival or transmission. Standard general-purpose compression tools cannot significantly compress JPEG files.

Typically, such schemes take advantage of improvements to the naive scheme for coding DCT coefficients, which fails to take into account:


	Correlations between magnitudes of adjacent coefficients in the same block;

	Correlations between magnitudes of the same coefficient in adjacent blocks;

	Correlations between magnitudes of the same coefficient/block in different channels;

	The DC coefficients when taken together resemble a downscale version of the original image multiplied by a scaling factor. Well-known schemes for lossless coding of continuous-tone images can be applied, achieving somewhat better compression than the Huffman coded DPCM used in JPEG.



Some standard but rarely-used options already exist in JPEG to improve the efficiency of coding DCT coefficients: the arithmetic coding option, and the progressive coding option (which produces lower bitrates because values for each coefficient are coded independently, and each coefficient has a significantly different distribution). Modern methods have improved on these techniques by reordering coefficients to group coefficients of larger magnitude together; using adjacent coefficients and blocks to predict new coefficient values; dividing blocks or coefficients up among a small number of independently coded models based on their statistics and adjacent values; and most recently, by decoding blocks, predicting subsequent blocks in the spatial domain, and then encoding these to generate predictions for DCT coefficients.

Typically, such methods can compress existing JPEG files between 15 and 25 percent, and for JPEGs compressed at low-quality settings, can produce improvements of up to 65%.

A freely-available tool called packJPG is based on the 2007 paper "Improved Redundancy Reduction for JPEG Files." There are also at least two companies selling proprietary tools with similar capabilities, Infima's JPACK and Smith Micro Software's StuffIt, both of which claim to have pending patents on their respective technologies.

[edit] Derived formats for stereoscopic 3D


	JPEG Stereoscopic (JPS, extension .jps) is a JPEG-based format for stereoscopic images. It has a range of configurations stored in EXIF fields, but usually contains one image of double width, representing two images of identical size in cross-eyed side by side arrangement. This file format can be viewed as a JPEG without any special software, or can be processed for rendering in other modes.

	JPEG Multi-Picture Format (MPO, extension .mpo) is a JPEG-based format for multi-view images. It contains two or more JPEG files concatenated together. There are also special EXIF fields describing its purpose. This is used by the Fujifilm FinePix Real 3D W1 camera.



[edit] Patent issues

In 2002 Forgent Networks asserted that it owned and would enforce patent rights on the JPEG technology, arising from a patent that had been filed on October 27, 1986, and granted on October 6, 1987 (U.S. Patent 4,698,672). The announcement created a furor reminiscent of Unisys' attempts to assert its rights over the GIF image compression standard.

The JPEG committee investigated the patent claims in 2002 and were of the opinion that they were invalidated by prior art. Others also concluded that Forgent did not have a patent that covered JPEG. Nevertheless, between 2002 and 2004 Forgent was able to obtain about US$105 million by licensing their patent to some 30 companies. In April 2004, Forgent sued 31 other companies to enforce further license payments. In July of the same year, a consortium of 21 large computer companies filed a countersuit, with the goal of invalidating the patent. In addition, Microsoft launched a separate lawsuit against Forgent in April 2005. In February 2006, the United States Patent and Trademark Office agreed to re-examine Forgent's JPEG patent at the request of the Public Patent Foundation. On May 26, 2006 the USPTO found the patent invalid based on prior art. The USPTO also found that Forgent knew about the prior art, and did not tell the Patent Office, making any appeal to reinstate the patent highly unlikely to succeed.

Forgent also possesses a similar patent granted by the European Patent Office in 1994, though it is unclear how enforceable it is.

As of October 27, 2006, the U.S. patent's 20-year term appears to have expired, and in November 2006, Forgent agreed to abandon enforcement of patent claims against use of the JPEG standard.

The JPEG committee has as one of its explicit goals that their standards (in particular their baseline methods) be implementable without payment of license fees, and they have secured appropriate license rights for their upcoming JPEG 2000 standard from over 20 large organizations.

Beginning in August 2007, another company, Global Patent Holdings, LLC claimed that its patent (U.S. Patent 5,253,341), is infringed by the downloading of JPEG images on either a website or through e-mail. If not invalidated, this patent could apply to any website that displays JPEG images. The patent emerged in July 2007 following a seven-year reexamination by the U.S. Patent and Trademark Office in which all of the original claims of the patent were revoked, but an additional claim (claim 17) was confirmed.

In its first two lawsuits following the reexamination, both filed in Chicago, Illinois, Global Patent Holdings sued the Green Bay Packers, CDW, Motorola, Apple, Orbitz, Officemax, Caterpillar, Kraft and Peapod as defendants. A third lawsuit was filed on December 5, 2007 in South Florida against ADT Security Services, AutoNation, Florida Crystals Corp., HearUSA, MovieTickets.com, Ocwen Financial Corp. and Tire Kingdom, and a fourth lawsuit on January 8, 2008 in South Florida against the Boca Raton Resort & Club. A fifth lawsuit was filed against Global Patent Holdings in Nevada. That lawsuit was filed by Zappos.com, Inc., who was allegedly threatened by Global Patent Holdings, and seeks a judicial declaration that the '341 patent is invalid and not infringed.

The patent owner has also used the patent to sue or threaten outspoken critics of broad software patents, including Gregory Aharonian and the anonymous operator of a website blog known as the "Patent Troll Tracker." On December 21, 2007, patent lawyer Vernon Francissen of Chicago asked the U.S. Patent and Trademark Office to reexamine the sole remaining claim of the '341 patent on the basis of new prior art.

On March 5, 2008, the U.S. Patent and Trademark Office agreed to reexamine the '341 patent, finding that the new prior art raised substantial new questions regarding the patent's validity. In light of the reexamination, the accused infringers in four of the five pending lawsuits have filed motions to suspend (stay) their cases until completion of the U.S. Patent and Trademark Office's review of the '341 patent. On April 23, 2008, a judge presiding over the two lawsuits in Chicago, Illinois granted the motions in those cases. On July 22, 2008, the Patent Office issued the first "Office Action" of the second reexamination, finding the claim invalid based on nineteen separate grounds.

[edit] Standards

Main article: Joint Photographic Experts Group#Published Standards
Main article: Joint Bi-level Image experts Group#Published Standards
Here are some examples of standards created by ISO/IEC JTC1 SC29 Working Group 1 (WG 1), which includes the Joint Photographic Experts Group and Joint Bi-level Image experts Group:


	JPEG (lossy and lossless): ITU-T T.81, ISO/IEC IS 10918-1

	JPEG extensions: ITU-T T.84

	JPEG-LS (lossless, improved): ITU-T T.87, ISO/IEC IS 14495-1

	JBIG (black and white pictures): ITU-T T.82, ISO/IEC IS 11544-1

	JPEG 2000: ITU-T T.800, ISO/IEC IS 15444-1

	JPEG 2000 extensions: ITU-T T.801

	JPEG XR (formerly called HD Photo prior to standardization): ITU-T T.832, ISO/IEC 29199-2



[edit] See also


	Image compression

	Image file formats

	Comparison of graphics file formats

	Windows Picture and Fax Viewer

	STDU Viewer

	Exchangeable image file format (Exif)

	JPEG File Interchange Format (JFIF)

	Design rule for Camera File system (DCF)

	JPEG 2000

	Motion JPEG

	Graphics editing program

	GDI+ vulnerability section of GDI article, exploitable bug in JPEG handling code of GDI+ library

	Comparison of layout engines (graphics)

	Generation loss

	PGF

	PNG

	Lossless Image Codec FELICS

	C-Cube an early implementer of JPEG in chip form

	Libjpeg of Independent JPEG Group

	Deblocking filter (video), the similar deblocking methods could be applied to JPEG

	Lenna, the traditional standard image used to test image processing algorithms
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[edit] External links



	
	Wikimedia Commons has media related to: JPEG





	JPEG Standard (JPEG ISO/IEC 10918-1 ITU-T Recommendation T.81) at W3.org

	Official Joint Photographic Experts Group site

	JFIF File Format at W3.org

	Wotsit.org's entry on the JPEG format

	Example images over the full range of quantization levels from 1 to 100 at visengi.com
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Multimedia compression formats



	



	Video compression
	



	
ISO/IEC

	
MJPEG Motion JPEG 2000 MPEG-1 MPEG-2 (Part 2) MPEG-4 (Part 2/ASP Part 10/AVC) HVC




	



	
ITU-T

	
H.120 H.261 H.262 H.263 H.264 H.265




	



	
Others

	
AMV AVS Bink CineForm Cinepak Dirac DV Indeo OMS Video Pixlet RealVideo RTVideo SheerVideo Smacker Sorenson Video Theora VC-1 VP6 VP7 VP8 WMV  XViD









	



	Audio compression
	



	
ISO/IEC

	
MPEG-1 Layer III (MP3) MPEG-1 Layer II MPEG-1 Layer I AAC HE-AAC MPEG-4 ALS MPEG-4 SLS MPEG-4 DST




	



	
ITU-T

	
G.711 G.718 G.719 G.722 G.722.1 G.722.2 G.723 G.723.1 G.726 G.728 G.729 G.729.1




	



	
Others

	
AC3 AMR AMR-WB AMR-WB+ Apple Lossless ATRAC DRA DTS FLAC GSM-FR GSM-EFR iLBC Monkey's Audio -law Musepack Nellymoser OptimFROG Original Sound Quality  RealAudio RTAudio  SD2  SHN SILK Siren Speex TwinVQ Vorbis WavPack WMA True Audio









	



	Image compression
	



	
ISO/IEC/ITU-T

	
JPEG JPEG 2000 JPEG XR lossless JPEG JBIG JBIG2 PNG WBMP




	



	
Others

	
APNG BMP DjVu EXR GIF ICER ILBM MNG PCX PGF TGA TIFF









	



	Media containers
	



	
General

	
3GP ASF AVI Bink DMF DPX EVO FLV GXF M2TS  Matroska MPEG-PS MPEG-TS MP4 MXF  Ogg QuickTime RealMedia RIFF Smacker VOB




	



	
Audio only

	
AIFF AU WAV









	



	See Compression methods for methods and Compression software implementations for codecs
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			From Wikipedia, the free encyclopedia

			(Redirected from GIF)
									Jump to: navigation, search			
			"GIF" redirects here. For other uses, see GIF (disambiguation).

Graphics Interchange Format

	

A rotating globe in GIF format. Posterization is noticeable in the blue gradient areas due to the restricted palette.



	Filename extension
	.gif



	Internet media type
	image/gif



	Type code
	GIF

GIFf



	Uniform Type Identifier
	com.compuserve.gif



	Magic number
	GIF87a/GIF89a



	Developed by
	CompuServe



	Type of format
	Raster graphics image format




The Graphics Interchange Format (GIF) is a bitmap image format that was introduced by CompuServe in 1987 and has since come into widespread usage on the World Wide Web due to its wide support and portability.

The format supports up to 8 bits per pixel allowing a single image to reference a palette of up to 256 distinct colors chosen from the 24-bit RGB color space. It also supports animations and allows a separate palette of 256 colors for each frame. The color limitation makes the GIF format unsuitable for reproducing color photographs and other images with continuous color, but it is well-suited for simpler images such as graphics or logos with solid areas of color.

GIF images are compressed using the Lempel-Ziv-Welch (LZW) lossless data compression technique to reduce the file size without degrading the visual quality. This compression technique was patented in 1985. Controversy over the licensing agreement between the patent holder, Unisys, and CompuServe in 1994 spurred the development of the Portable Network Graphics (PNG) standard; since then all the relevant patents have expired.
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[edit] History





An example of a non-animated GIF image.


CompuServe introduced the GIF format in 1987 to provide a color image format for their file downloading areas, replacing their earlier run-length encoding (RLE) format, which was black and white only. GIF became popular because it used LZW data compression, which was more efficient than the run-length encoding that formats such as PCX and MacPaint used, and fairly large images could therefore be downloaded in a reasonably short time, even with very slow modems.

The original version of the GIF format was called 87a. In 1989, CompuServe devised an enhanced version, called 89a, that added support for animation delays (multiple images in a stream were already supported in 87a), transparent background colors, and storage of application-specific metadata. The 89a specification also supports incorporating text labels as text (not embedding them in the graphical data), but as there is little control over display fonts, this feature is not widely used. The two versions can be distinguished by looking at the first six bytes of the file (the "magic number" or "signature"), which, when interpreted as ASCII, read "GIF87a" and "GIF89a", respectively.

GIF was one of the first two image formats commonly used on Web sites, the other being the black and white XBM. JPEG came later with the Mosaic browser.

The feature of storing multiple images in one file, accompanied by control data, is used extensively on the Web to produce simple animations. The optional interlacing feature, which stores image scan lines out of order in such a fashion that even a partially downloaded image was somewhat recognizable, also helped GIF's popularity, as a user could abort the download if it was not what was required.

[edit] Pronunciation

The creators of the format pronounced GIF with a soft "g", /ˈdʒɪf/, as in "George". However, many people pronounce GIF with a hard G, as in a 'gift' /ˈɡɪf/, reflecting the way the G is pronounced in the phrase the acronym refers to (Graphics Interchange Format), and both pronunciations are given as correct by the Oxford English Dictionary and the American Heritage Dictionary. According to the creator of the GIF format, Steve Wilhite, the original pronunciation deliberately echoes that of an American peanut butter brand, Jif, and the employees of CompuServe would often say "Choosy developers choose GIF", spoofing this brand's television commercials. This pronunciation was also identified by CompuServe in their documentation of a graphics display program called CompuShow.

[edit] Usage





Despite the GIF format's limitations, it can be used to display animation, as this animation of Newton's Cradle demonstrates.






An example of a short GIF animation made with a digital camera. The file is over 2MB in size.



	GIFs are suitable for sharp-edged line art (such as logos) with a limited number of colors. This takes advantage of the format's lossless compression, which favors flat areas of uniform color with well defined edges (in contrast to JPEG, which favors smooth gradients and softer images).

	GIFs can also be used to store low-color sprite data for games.

	GIFs can be used for small animations and low-resolution film clips.

	In view of the general limitation on the GIF image palette to 256 colors, it is not usually used as a format for digital photography. Digital photographers use image file formats capable of reproducing a greater range of colors, such as TIFF, RAW or the lossy JPEG, which is more suitable for compressing photographs.

	The PNG format is a popular alternative to GIF images since it uses better compression techniques and does not have a limit of 256 colors, but PNGs do not support animations. The MNG and APNG formats, both derived from PNG, support animations, but are not widely used.




[edit] File format

GIF files start with a fixed-length header ("GIF87a" or "GIF89a") giving the version, followed by a fixed-length Logical Screen Descriptor giving the size and other characteristics of the canvas. The screen descriptor may also specify the presence and size of a Global Color Table, which follows next if present.

Thereafter, the file is divided into segments, each introduced by a 1-byte sentinel:


	An image (introduced by 0x2C, a comma ',')

	An extension block (introduced by 0x21, an exclamation point '!')

	The trailer (a single byte of value 0x3B, a semi-colon ';'), which should be the last byte of the file.



An image starts with a fixed-length Image Descriptor, which may specify the presence and size of a Local Color Table (which follows next if present). The image data follow: one byte giving the bit width of the unencoded symbols (which must be at least 2 bits wide, even for bi-color images), followed by a linked list of sub-blocks containing the LZW-encoded data.

Extension blocks (blocks that "extend" the 87a definition via a mechanism already defined in the 87a spec) consist of the sentinel, an additional byte specifying the type of extension, and a linked list of sub-blocks with the extension data. Extension blocks that modify an image (like the Graphic Control Extension that specifies the optional animation delay time and optional transparent background color) must immediately precede the segment with the image they refer to.

The linked lists used by the image data and the extension blocks consist of series of sub-blocks, each sub-block beginning with a byte giving the number of subsequent data bytes in the sub-block (1 to 255), the series terminated by the empty sub-block (a 0 byte).

This structure allows the file to be parsed even if not all parts are understood. A GIF marked 87a may contain extension blocks; the intent is that a decoder can read and display the file without the features covered in extensions it doesn't understand.

The full detail of the file format is covered in the GIF specification.

[edit] Palettes





An example of a GIF image saved with a 'web-safe' palette and dithered using the FloydSteinberg method. Note that due to the reduced number of colors in the image, there are severe display issues.


GIF is palette-based: the colors used in an image (a frame) in the file have their RGB values defined in a palette table that can hold up to 256 entries, and the data for the image refer to the colors by their indexes (0255) in the palette table. The color definitions in the palette can be drawn from a color space of millions of shades (2 shades, 8 bits for each primary), but the maximum number of colors a frame can use is 256. This limitation seemed reasonable when GIF was developed because few people could afford the hardware to display more colors simultaneously. Simple graphics, line drawings, cartoons, and grey-scale photographs typically need fewer than 256 colors.

As a further refinement, each frame can designate one index as a "transparent background color": any pixel assigned this index takes on the color of the pixel in the same position from the background, which may have been determined by a previous frame of animation.

Many techniques, collectively called dithering, have been developed to approximate a wider range of colors with a small color palette by using pixels of two or more colors to approximate in-between colors. These techniques sacrifice spatial resolution to approximate deeper color resolution. While not part of the GIF specification, dithering can of course be used in images subsequently encoded as GIF images. This is often not an ideal solution for GIF images, both because the loss of spatial resolution typically makes an image look fuzzy on the screen, and because the dithering patterns often interfere with the compressibility of the image data, working against GIF's main purpose.

In the early days of graphical web browsers, graphics cards with 8-bit buffers (allowing only 256 colors) were common and it was fairly common to make GIF images using the websafe palette. This ensured predictable display, but severely limited the choice of colors. Now that 32-bit graphics cards, which support 24-bit color, are the norm, palettes can be populated with the optimum colors for individual images.

A small color table may suffice for small images, and keeping the color table small allows the file to be downloaded faster. Both the 87a and 89a specifications allow color tables of 2 colors for any n from 1 through 8. Most graphics applications will read and display GIF images with any of these table sizes; but some do not support all sizes when creating images. Tables of 2, 16, and 256 colors are widely supported.

[edit] True color

There are at least two rarely-used methods that can generate a GIF that, if decoded according to the GIF89a standard, will produce an animation that ends with a 24-bit RGB truecolor image.

GIF89a was designed based on the principle of rendering images (known as frames when used for animation) to a logical, fixed-size screen. Each image could optionally have no delay after it is rendered, and could have its own 256-color palette. Also, each image need not fill the entire logical screen, and the animation can cease after the last frame; it need not begin again. The multi-frame, zero-delay, and unique-palette features, optionally combined with transparency, allow for each image to replace only a portion of the previous image's pixel data. When used without looping, a more-than-256-color final result can be achieved.

For example, a GIF can be encoded to render as a series of overlapping full-screen images, each image filling in color that wasn't in the previous one. Transparent pixels can be used to preserve colors from previous images.

A similar method that doesn't use transparency is to encode the GIF to render as a series of less-than-full-screen images adjacent to each other, rather than overlapping.

These methods are not widely supported by GIF-generating software, and Web browsers and other image viewers may not contain completely compliant GIF89a implementations, so their ability to display such GIFs accurately may be limited.

[edit] Example GIF file





Sample image, 3pixelswide by 5high.






Bytes Dh to 30Ch define a palette of 256 colors.



Microsoft's Paint program saves a small black and white image as the following GIF file. Paint does not make optimal use of the GIF format; due to the unnecessarily large color table and symbol width, this GIF file is not an efficient representation of the 15-pixel image (illustrated enlarged above).



byte#  hexadecimal  text or
(hex)               value       Meaning
-----  ----------  -----------  -------------------
0:     47 49 46
       38 39 61     GIF89a      Header
                                Logical Screen Descriptor
6:     03 00        3            - canvas width in pixels
8:     05 00        5            - canvas height in pixels
A:     F7                        - GCT follows (256 colors at 3 x 8 bits/primary)
B:     00           0            - background color #0
C:     00                        - default pixel aspect ratio
                   R    G    B  Global Color Table
D:     00 00 00    0    0    0   - color #0 black
10:    80 00 00  128    0    0   - color #1 dark red ("maroon")
 :                                        :
85:    00 00 00    0    0    0   - color #40 black
 :                                        :
30A:   FF FF FF  255  255  255   - color #255 white
30D:   21 F9                    Graphic Control Extension (Sentinel '!' + GCE label F9)
30F:   04                        - 4 bytes of extension data
310:   01                        - a transparent color index is indicated
311:   00 00                     - delay for animation: no delay   
313:   10          16            - color #16 is transparent
314:   00                        - end (empty sub-block)
315:   2C                       Image Descriptor (Sentinel ',')
316:   00 00 00 00 (0,0)         - NW corner of image is at (0,0) of canvas
31A:   03 00 05 00 (3,5)         - and is 3x5 (i.e., fills the full canvas)
31E:   00                        - other characteristics (e.g., no local color table)
31F:   08           8           LZW min. code size (symbol width)
320:   0B          11           11 bytes LZW encoded image data follow
321:   00 51 FC 1B 28 70 A0 C1 83 01 01
32C:   00                        - end (empty sub-block)
32D:   3B                       Trailer (Sentinel ';')


[edit] Image coding

The image pixel colors, scanned horizontally from top left, are converted by LZW encoding to codes that are then mapped into bytes for storing in the file. For the sample image above the reversible mapping between 9-bit codes and bytes is shown below.



9-bit   binary   Bytes
(hex)            (hex)
        00000000  00
100
       0101000|1  51
028
       111111|00  FC
0FF
       00011|011  1B
103
       0010|1000  28
102
       011|10000  70
103
       10|100000  A0
106
       1|1000001  C1
107
        10000011  83
        00000001  01
101
       0000000|1  01


A slight compression is evident: pixel colors defined initially by 15 bytes are exactly represented by 12 code bytes including control codes. The encoding process that produces the 9-bit codes is shown below. A local string accumulates pixel color numbers from the palette, with no output action as long as the local string can be found in a code table. There is special treatment of the first two pixels that arrive before the table grows from its initial size by additions of strings. After each output code, the local string is initialized to the latest pixel color (that could not be included in the output code).


                          Table           9-bit 
                     string --> code      code    Action
                          #0 | 000h               Initialize root table of 9-bit codes
                    palette  |  :
                     colors  |  :
                        #255 | 0FFh
                         clr | 100h
                         end | 101h
                             |            100h     Clear
Pixel          Local         |
color Palette  string        |
BLACK  #40     28            |            028h     1st pixel always to output
WHITE  #255    FF            |                     String found in table
                  28 FF      | 102h                Always add 1st string to table
               FF            |                     Initialize local string     
WHITE  #255    FF FF         |                     String not found in table
                             |            0FFh     - output code for previous string
                  FF FF      | 103h                - add latest string to table
               FF            |                     - initialize local string
WHITE  #255    FF FF         |                     String found in table
BLACK  #40     FF FF 28      |                     String not found in table
                             |            103h     - output code for previous string
                  FF FF 28   | 104h                - add latest string to table
               28            |                     - initialize local string
WHITE  #255    28 FF         |                     String found in table
WHITE  #255    28 FF FF      |                     String not found in table
                             |            102h     - output code for previous string
                  28 FF FF   | 105h                - add latest string to table
               FF            |                     - initialize local string
WHITE  #255    FF FF         |                     String found in table
WHITE  #255    FF FF FF      |                     String not found in table
                             |            103h     - output code for previous string
                  FF FF FF   | 106h                - add latest string to table
               FF            |                     - initialize local string
WHITE  #255    FF FF         |                     String found in table
WHITE  #255    FF FF FF      |                     String found in table
WHITE  #255    FF FF FF FF   |                     String not found in table
                             |            106h     - output code for previous string
                  FF FF FF FF| 107h                - add latest string to table
               FF            |                     - initialize local string
WHITE  #255    FF FF         |                     String found in table
WHITE  #255    FF FF FF      |                     String found in table
WHITE  #255    FF FF FF FF   |                     String found in table
                                                   No more pixels
                                          107h     - output code for last string
                                          101h     End


For clarity the table is shown above as being built of strings of increasing length. That scheme can function but the table consumes an unpredictable amount of memory. Memory can be saved in practice by noting that each new string to be stored consists of a previously stored string augmented by one character. It is economical to store at each address only two words: an existing address and one character.

The LZW algorithm requires a search of the table for each pixel. A linear search through up to 4096 addresses would make the coding slow. In practice the codes can be stored in order of numerical value; this allows each search to be done by a SAR (Successive Approximation Register, as used in some ADCs), with only 12 magnitude comparisons. For this efficiency an extra table is needed to convert between codes and actual memory addresses; the extra table upkeeping is needed only when a new code is stored which happens at much less than pixel rate.

[edit] Image decoding

Decoding begins by mapping the stored bytes back to 9-bit codes. These are decoded to recover the pixel colors as shown below. A table identical to the one used in the encoder is built by adding strings by this rule:


Is incoming code found in table?
 YES: add string for local code followed by first byte of string for incoming code
 NO:  add string for local code followed by copy of its own first byte



      shift
9-bit ----> Local      Table                 Pixel
code        code   code --> string   Palette color  Action
100h               000h  | #0                       Initialize root table of 9-bit codes
                    :    | palette
                    :    | colors
                   0FFh  | #255
                   100h  | clr
                   101h  | end
028h                     |             #40    BLACK Decode 1st pixel
0FFh        028h         |                           Incoming code found in table
                         |             #255   WHITE  - output string from table
                   102h  | 28 FF                     - add to table
103h        0FFh         |                           Incoming code not found in table
                   103h  | FF FF                     - add to table
                         |                           - output string from table
                         |             #255   WHITE
                         |             #255   WHITE
102h        103h         |                           Incoming code found in table
                         |                           - output string from table
                         |             #40    BLACK
                         |             #255   WHITE
                   104h  | FF FF 28                  - add to table
103h        102h         |                           Incoming code found in table
                         |                           - output string from table
                         |             #255   WHITE
                         |             #255   WHITE
                   105h  | 28 FF FF                  - add to table
106h        103h         |                           Incoming code not found in table
                   106h  | FF FF FF                  - add to table
                         |                           - output string from table
                         |             #255   WHITE
                         |             #255   WHITE
                         |             #255   WHITE
107h        106h         |                           Incoming code not found in table
                   107h  | FF FF FF FF               - add to table
                         |                           - output string from table
                         |             #255   WHITE
                         |             #255   WHITE
                         |             #255   WHITE
                         |             #255   WHITE
101h                     |                           End



[edit] LZW code lengths

Shorter code lengths can be used for palettes smaller than the 256 colors in the example. If the palette is only 64 colors (so color indexes are 6 bits wide), the symbols can range from 0 to 63, and the symbol width can be taken to be 6 bits, with codes starting at 7 bits. In fact, the symbol width need not match the palette size: as long as the values decoded are always less than the number of colors in the palette, the symbols can be any width from 2 to 8, and the palette size any power of 2 from 2 to 256. For example, if only the first four colors (values 0 to 3) of the palette are used, the symbols can taken to be 2 bits wide with codes starting at 3 bits.

Conversely, the symbol width could be set at 8, even if only values 0 and 1 are used; these data would only require a 2-color table. Although there would be no point in encoding the file that way, something similar typically happens for bi-color images: the minimum symbol width is 2, even if only values 0 and 1 are used.

The code table initially contains codes that are one bit longer than the symbol size in order to accommodate the two special codes clr and end and codes for strings that are added during the process. When the table is full the code length increases to give space for more strings, up to a maximum code 4095 = FFF(hex). As the decoder builds its table it tracks these increases in code length and it is able to unpack incoming bytes accordingly.

[edit] Non-compressed GIF

The standard allows a coder to insert a "clear" code at any time in the image data. This can be used to create GIF files without LZW compression. The trick is to emit a "clear" code often enough that the encoder never reaches a combination where the algorithm would require a code for multiple pixels, thus avoiding the LZW patent for managing those codes. This technique leads to simpler encoding (a 1-to-1 correspondence between code values and palette codes) but sacrifices all of the compressionand in fact expands the data by the extra "clear" codes and the the packing of the image data into codes that are 1 bit wider.

For the sample 3x5 image above, the following 9-bit codes represent "clear" (100) followed by image pixels in scan order and "end" (101).


9-bit codes: 100 028 0FF 0FF 0FF 028 0FF 0FF 0FF 0FF 0FF 0FF 0FF 0FF 0FF 0FF 101


After the above codes are mapped to bytes, the non-compressed file differs from the compressed file thus:


 :
320: 14            20            20 bytes non-compressed image data follow
321: 00 51 FC FB F7 0F C5 BF 7F FF FE FD FB F7 EF DF BF 7F 01 01
335: 00                          - end
 :


[edit] Compression example

The trivial example of a large image of solid color demonstrates the variable-length LZW compression used in gif files.


------------------------------------------------------------------------------------------------
        CODE            |         PIXELS          |    NOTES
------------------------------------------------------------------------------------------------
   no. | value | length | this code | accumulated |    Relations using N apply only to same-
   N  | N+256| (bits) |    N     | N(N+1)/2  |<-- color pixels until coding table is full.
________________________________________________________________________________________________
   0:  |  100h |    9   |           |             | Clear code table
----------------        -----------------------------------------------------
   1:  |   FFh |        |     1     |      1      | Top left pixel color chosen as the
       |       |        |           |             | highest index of a 256-color palette
----------------        -----------------------------------------------------
   2:  |  102h |        |     2     |      3      |
----------------        -----------------------------------------------------
   3:  |  103h |        |     3     |      6      |
   :       :   |        |     :            :      |
 255:  |  1FFh |        |    255    |    32 640   | Last 9-bit code
-----------------------------------------------------------------------------
 256:  |  200h |   10   |    256    |    32 896   |
   :       :   |        |     :            :      |
 767:  |  3FFh |        |    767    |   294 528   | Last 10-bit code
-----------------------------------------------------------------------------
 768:  |  400h |   11   |    768    |   295 296   |
   :       :   |        |     :     |      :      |
1791:  |  7FFh |        |   1791    | 1 604 736   | Last 11-bit code
-----------------------------------------------------------------------------
1792:  |  800h |   12   |   1792    | 1 606 528   |
   :       :   |        |     :     |      :      |
3839:  |  FFFh |        |   3839    | 7 370 880   | Code table full
----------------        -----------------------------------------------------
   :   |  FFFh |        |   3839    | The maximum code may repeat for more same-color pixels.
   :   |       |        |           | Overall data compression asymtotically approaches
   :   |       |        |           | 3839 x 8 / 12 = 2559-1/3
-------|-------|        |-----------|----------------------------------------
       |  101h |        |           |             | End of image data
_____________________________________________________________________________


The code values shown are packed into bytes which are then packed into blocks of up to 255 bytes. A block of image data begains with a byte that declares the number of bytes to follow. The last block of data for an image is marked by a zero block-length byte.

[edit] Animated GIF

GIF is designed to allow users to define new blocks. In the 1990s, Netscape designed the Netscape Application Block, which indicates that a GIF file is an animation instead of a static image. Support for these animations first appeared in Netscape Navigator version 2.0, then spread to other browsers.

An animated GIF file comprises a number of images or frames to be displayed successively, each described by its own GCE (Graphic Control Extension), preceded by a header whose content by default applies to all the frames. After the header the data is stream-oriented instead of being at fixed indices, so the location of the start of a GCE depends on the length of preceding GCE(s). Within a GCE the LZE-coded image data is arranged in blocks each of up to 255 bytes; the size of block is declared by a byte that precedes it. Below is the structure of the animation Rotating earth (large).gif:


byte#  hexadecimal  text or
(hex)               value      Meaning
0:     47 49 46
       38 39 61     GIF89a     Header
                               Logical Screen Descriptor
6:     90 01        400         - width pixels
8:     90 01        400         - height pixels
A:     F7                       - GCT follows for 256 colors with resolution 3 x 8bits/primary
B:     00           0           - background color #0
C:     00                       - default aspect ratio
D:                             Global Color Table
:
30D:   21 FF 0B                Application Extension
310:   4E 45 54
       53 43 41
       50 45 32
       2E 30        NETSCAPE2.0
31B:   03 01                    - data follows
31D:   FF FF                    - loop animation
31F:   00                       - end
320:   21 F9 04                Graphic Control Extension frame #1
323:   08                       - no transparency
324:   09 00                    - 0.09 sec duration
325:   00                       - no transparent color
327:   00                       - end
328:   2C                      Image Descriptor
329:   00 00 00 00  (0,0)       - scan pixels from left top...
32D:   90 01 90 01  (400,400)   - ...to right bottom
331:   00                       - end
332:   08           8          LZW min code size
333:   FF           255        255 bytes LZW encoded image data follow
334:                data
433:   FF           255        255 bytes LZW encoded image data follow
                    data
                     :
92BA:  00                      end
92BB:  21 F9 04                Graphic Control Extension frame #2
 :                                                              :
153B7B:21 F9 04                Graphic Control Extension frame #44
 :
15CF35:3B           1 429 301  File terminates


The GCEs allow the duration for which each frame is displayed to be specified in hundredths of second. Some economy of data is possible where a frame need only rewrite a portion of the pixels of the display, because the Image Descriptor can define a smaller rectangle to be rescanned instead of the whole image. Displays that do not support animated GIFs show only the first frame.

[edit] Unisys and LZW patent enforcement

In 1977 and 1978, Jacob Ziv and Abraham Lempel published a pair of papers on a new class of lossless data-compression algorithms, now collectively referred to as LZ77 and LZ78. In 1983, Terry Welch developed a fast variant of LZ78 which was named LempelZivWelch (LZW).

Welch filed a patent application for the LZW method in June 1983. The resulting patent, USpatent4558302, granted in December 1985, was assigned to Sperry Corporation who subsequently merged with Burroughs Corporation in 1986 and formed Unisys. Further patents were obtained in the United Kingdom, France, Germany, Italy, Japan and Canada.

In June 1984, an article by Welch was published in the IEEE magazine which publicly described the LZW technique for the first time. LZW became a popular data compression technique and, when the patent was granted, Unisys entered into licensing agreements with over a hundred companies.

The popularity of LZW led CompuServe to choose it as the compression technique for their GIF format, developed in 1987. At the time, CompuServe was not aware of the patent. Unisys became aware that the GIF format used the LZW compression technique and entered into licensing negotiations with CompuServe in January 1993. The subsequent agreement was announced on December 24, 1994. Unisys stated that they expected all major commercial on-line information services companies employing the LZW patent to license the technology from Unisys at a reasonable rate, but that they would not require licensing, or fees to be paid, for non-commercial, non-profit GIF-based applications, including those for use on the on-line services.

Following this announcement, there was widespread condemnation of CompuServe and Unisys, and many software developers threatened to stop using the GIF format. The PNG format (see below) was developed in 1995 as an intended replacement. However, obtaining support from the makers of Web browsers and other software for the PNG format proved difficult and it was not possible to replace the GIF format, although PNG has gradually increased in popularity.

In August 1999, Unisys changed the details of their licensing practice, announcing the option for owners of Billboard and Intra net Web sites to obtain licenses on payment of a one-time license fee of $5000 or $7500. Such licenses were not required for website owners or other GIF users who had used licensed software to generate GIFs. Nevertheless, Unisys was the subject of thousands of online attacks and abusive emails from users believing that they were going to be charged $5000 or sued for using GIFs on their websites. Despite giving free licenses to hundreds of non-profit organizations, schools and governments, Unisys was completely unable to generate any good publicity and continued to be vilified by individuals and organizations such as the League for Programming Freedom who started the "Burn All GIFs" campaign.

The US LZW patent expired on June 20, 2003. The counterpart patents in the United Kingdom, France, Germany and Italy expired on June 18, 2004, the Japanese counterpart patents expired on June 20, 2004 and the counterpart Canadian patent expired on July 7, 2004. Consequently, while Unisys has further patents and patent applications relating to improvements to the LZW technique, the GIF format may now be used freely.

[edit] PNG and other alternatives

Portable Network Graphics (PNG) was designed as a replacement for the GIF format in order to avoid infringement of Unisys' patent on the LZW compression technique. PNG offers better compression and more features than GIF, animation being the only significant exception. PNG is more suitable than GIF in instances where true-color imaging and alpha transparency are required. MNG was originally developed as a PNG-based solution for animations, but has not been widely adopted. The GIF format is still preferred for animation over PNG, although true Animated Portable Network Graphics are under development by Mozilla and are supported in Firefox 3.

Although support for PNG format came slowly, new web browsers generally support PNG. Older versions of Internet Explorer do not support all features of PNG. Versions 6 and earlier do not support alpha channel transparency without using Microsoft-specific HTML extensions. Gamma correction of PNG images was not supported before version 8, and the display of these images in earlier versions may have the wrong tint.

PNG files can be much larger than GIF files in situations where a GIF and a PNG file were created from the same high-quality image source, as PNG is capable of storing more color depth and transparency information than GIF. However, for identical 8-bit (or lower) image data, PNG files are almost always somewhat smaller than the equivalent GIFs, due to the more efficient compression techniques used in PNG encoding. Complete support for the GIF format is complicated chiefly by the complex canvas structure it allows, though this is what enables the compact animation features.

In 2004, an extension to the PNG format called APNG was proposed. It was to provide the ability to animate PNG files, while retaining backwards compatibility in decoders that cannot understand the animation chunk. Older decoders will simply render the first frame of the animation. MNG, a variant of PNG that supports animation, reached version 1.0 in 2001, but few applications support it. Animated GIF remains widely used, as many applications are capable of creating the files, and it remains the only animated image format supported in nearly all modern web browsers without the use of a plug-in. Nevertheless, embedded Flash objects, MPEGs and other video formats are used in place of animated GIFs in many websites. Other approaches, such as individual frames served by AJAX, or SVG images may be animated via JavaScript or SMIL.

[edit] See also


	Comparison of graphics file formats

	Comparison of layout engines (graphics)

	Software patent

	GNU plotutils (supports pseudo-gif format which uses run-length encoding rather than LZW)
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	Video compression
	



	
ISO/IEC
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ITU-T
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	Audio compression
	



	
ISO/IEC

	
MPEG-1 Layer III (MP3) MPEG-1 Layer II MPEG-1 Layer I AAC HE-AAC MPEG-4 ALS MPEG-4 SLS MPEG-4 DST




	



	
ITU-T

	
G.711 G.718 G.719 G.722 G.722.1 G.722.2 G.723 G.723.1 G.726 G.728 G.729 G.729.1
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	Image compression
	



	
ISO/IEC/ITU-T

	
JPEG JPEG 2000 JPEG XR lossless JPEG JBIG JBIG2 PNG WBMP




	



	
Others

	
APNG BMP DjVu EXR GIF ICER ILBM MNG PCX PGF TGA TIFF









	



	Media containers
	



	
General

	
3GP ASF AVI Bink DMF DPX EVO FLV GXF M2TS  Matroska MPEG-PS MPEG-TS MP4 MXF  Ogg QuickTime RealMedia RIFF Smacker VOB




	



	
Audio only

	
AIFF AU WAV









	



	See Compression methods for methods and Compression software implementations for codecs
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Scalable Vector Graphics

	



	Filename extension
	.svg, .svgz



	Internet media type
	image/svg+xml



	Developed by
	World Wide Web Consortium



	Initial release
	4 September 2001(2001-09-04)



	Latest release
	Tiny 1.2 / 22 December 2008; 14 month(s) ago(2008-12-22)



	Type of format
	vector image format



	Extended from
	XML



	Free file format?
	Yes



	Website
	w3.org/Graphics/SVG/
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	SVG Working Group

	SVG filter effects

	Precision Graphics Markup Language

	Vector Markup Language

	XHTML+MathML+SVG
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This image illustrates the difference between bitmap and vector images. The bitmap image is composed of a fixed set of dots, while the vector image is composed of a fixed set of shapes. In the picture, scaling the bitmap reveals the dots and scaling the vector image preserves the shapes.


Scalable Vector Graphics (SVG) is a family of specifications of an XML-based file format for describing two-dimensional vector graphics, both static and dynamic (i.e. interactive or animated).

The SVG specification is an open standard that has been under development by the World Wide Web Consortium (W3C) since 1999.

SVG images and their behaviours are defined in XML text files. This means that they can be searched, indexed, scripted and, if required, compressed. Since they are XML files, SVG images can be created and edited with any text editor, but specialized SVG-based drawing programs are also available.

All major modern web browsers except Microsoft Internet Explorer (IE) support and render SVG markup directly.
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[edit] Overview

SVG has been in development since 1999 by a group of companies within the W3C after the competing standards Precision Graphics Markup Language(PGML) (developed from Adobe's PostScript) and Vector Markup Language(VML) (developed from Microsoft's RTF) were submitted to W3C in 1998. SVG drew on experience from the designs of both those formats.

SVG allows three types of graphic objects:


	Vector graphics

	Raster graphics

	Text



Graphical objects can be grouped, styled, transformed, and composited into previously rendered objects. SVG does not directly support z-indices that separate drawing order from document order for overlapping objects, unlike some other vector markup languages like VML. Text can be in any XML namespace suitable to the application, which enhances searchability and accessibility of the SVG graphics. The feature set includes nested transformations, clipping paths, alpha masks, filter effects, template objects and extensibility.

Since 2001, the SVG specification has been updated to version 1.1 (current Recommendation) and 1.2 (still a Working Draft). The SVG Mobile Recommendation introduced two simplified profiles of SVG 1.1, SVG Basic and SVG Tiny, meant for devices with reduced computational and display capabilities. SVG Tiny later became an autonomous Recommendation (current version 1.2) and the basis for SVG 1.2. In addition to these variants and profiles, the SVG Print specification (still a Working Draft) contains guidelines for printable SVG 1.2 and SVG Tiny 1.2 documents.

The Canvas element in HTML5 provides a somewhat different approach to rendering dynamic graphics in HTML. But it doesn't allow for static rendering, and drawn elements are not identifiable in a DOM-like way.

[edit] Printing

While being primarily designated as a vector graphics markup language, the specification is also designed with the basic capabilities of a page description language (PDL), like Adobe's PDF. It contains provisions for rich graphics, and is also compatible with CSS for styling purposes. It is unlike XHTML and XSL-FO, whose primary purpose is communication of content, not presentation, and so which specify objects to be displayed but not where to place such objects. Conversely SVG is an ideal PDL for print-orientated uses, as it contains all the functionality required to place each glyph and image in a chosen location on the final page. A much more print-specialized subset of SVG (SVG Print, authored by Canon, HP, Adobe and Corel) is currently a W3C Working Draft. 

[edit] Scripting and animation

Main article: SVG animation
SVG drawings can be dynamic and interactive. Time-based modifications to the elements can be described in SMIL, or can be programmed in a scripting language (e.g., ECMAScript or JavaScript). The W3C explicitly recommends SMIL as the standard for animation in SVG, however it is more common to find SVG animated with ECMAScript because it is a language that many developers already understand, and it is more compatible with existing renderers. A rich set of event handlers such as onmouseover and onclick can be assigned to any SVG graphical object.

[edit] Compression

SVG images, being XML, contain many repeated fragments of text and are thus particularly suited to compression by gzip, though other compression methods may be used effectively. Once an SVG image has been compressed by gzip it may be referred to as an "SVGZ" image, with the corresponding filename extension. The resulting file may be as small as 20% of the original size.

[edit] Development history

SVG was developed by the W3C SVG Working Group starting in 1998, after Macromedia and Microsoft introduced VML whereas Adobe Systems and Sun Microsystems submitted a competing format known as PGML. The working group was chaired by Chris Lilley of the W3C.


	SVG 1.0 became a W3C Recommendation on 4 September 2001.

	SVG 1.1 became a W3C Recommendation on 14 January 2003. The SVG 1.1 specification is modularized in order to allow subsets to be defined as profiles. Apart from this, there is very little difference between SVG 1.1 and SVG 1.0.

	SVG Tiny and SVG Basic (the Mobile SVG Profiles) became W3C Recommendations on 14 January 2003. These are described as profiles of SVG 1.1.





	SVG Tiny 1.2 became a W3C Recommendation on 22 December 2008.

	SVG Full 1.2 is a W3C Working Draft. SVG Tiny 1.2 was initially released as a profile, and later refactored to be a complete specification, including all needed parts of SVG 1.1 and SVG 1.2. SVG 1.2 Full adds modules onto the SVGT 1.2 core.

	SVG Print adds syntax for multi-page documents and mandatory color management support.



[edit] Mobile profiles

Because of industry demand, two mobile profiles were introduced with SVG 1.1: SVG Tiny (SVGT) and SVG Basic (SVGB). These are subsets of the full SVG standard, mainly intended for user agents with limited capabilities. In particular, SVG Tiny was defined for highly restricted mobile devices such as cellphones, and SVG Basic was defined for higher-level mobile devices, such as PDAs.

In 2003, the 3GPP adopted SVG Tiny as the mandatory vector graphics media format for next-generation phones. SVGT is the required vector graphics format and support of SVGB is optional for Multimedia Messaging Service(MMS) and Packet Switch Stream(PSS).  It was later added as required format for vector graphics in 3GPP IP Multimedia Subsystem (IMS). Neither mobile profile includes support for the full DOM, while only SVG Basic has optional support for scripting, but because they are fully compatible subsets of the full standard most SVG graphics can still be rendered by devices which only support the mobile profiles.

SVGT 1.2 adds a microDOM (DOM), allowing all mobile needs to be met with a single profile.

[edit] Functionality

The SVG 1.1 specification defines 14 important functional areas or feature sets:


	Paths

	Simple or compound shape outlines drawn with curved or straight lines can be filled in or outlined (or used as a clipping path) and are expressed in a highly compact coding in which, for example, M (from 'move to') precedes the initial numeric X and Y coordinates and L (line to) will precede a subsequent point to which a line should be drawn. Further command letters (C, S, Q, T and A) precede data that is used to draw various Bzier and elliptical curves. Z is used to close a path. In all cases, absolute coordinates follow capital letter commands and relative coordinates are used after the equivalent lower-case letters.

	Basic Shapes

	Straight-line paths or paths made up of a series of connected straight-line segments (polylines), as well as closed polygons, circles and ellipses can be drawn. Rectangles and round-cornered "rectangles" are other standard elements.

	Text

	Unicode character text included in an SVG file is expressed as XML character data. Many visual effects are possible, and the SVG specification automatically handles bidirectional text (as when composing a combination of English and Arabic text, for example), vertical text (as Chinese was historically written) and characters along a curved path (such as the text around the edges of the Great Seal of the United States).

	Painting

	SVG shapes can be filled and/or outlined (painted with a color, a gradient or a pattern). Fills can be opaque or have various degrees of transparency. "Markers" are end-of-line features, such as arrowheads, or symbols which can appear at the vertices of a polygon.

	Color

	Colors can be applied to all visible SVG elements, either directly or via the 'fill', 'stroke' and other properties. Colors are specified in the same way as in CSS2, i.e. using names like black or blue, in hexadecimal such as #2f0 or #22ff00, in decimal like rgb(255,255,127) or as percentages of the form rgb(100%,100%,50%).

	Gradients and Patterns

	SVG shapes can be filled or outlined with solid colors as above, or with color gradients or with repeating patterns. Color gradients can be linear or radial (circular), and can involve any number of colors as well as repeats. Opacity gradients can also be specified. Patterns are based on predefined raster or vector graphic objects, which can be repeated in x and/or y directions. Gradients and patterns can be animated and scripted.

	Since 2008, there has been discussion among professional users of SVG that either gradient meshes or preferably diffusion curves could usefully be added to the SVG specification. It is said that a "simple representation [using diffusion curves] is capable of representing even very subtle shading effects" and that "Diffusion curve images are comparable both in quality and coding efficiency with gradient meshes, but are simpler to create (according to several artists who have used both tools), and can be captured from bitmaps fully automatically."

	Clipping, Masking and Compositing

	Graphic elements, including text, paths, basic shapes and combinations of these, can be used as outlines to define both 'inside' and 'outside' regions that can be painted (with colors, gradients and patterns) independently. Fully opaque clipping paths and semi-transparent masks are composited together to calculate the color and opacity of every pixel of the final image, using simple alpha blending.

	Filter Effects



Main article: SVG filter effects

	Interactivity

	SVG images can interact with users in many ways. In addition to hyperlinks as mentioned below, any part of an SVG image can be made to trigger events representing changes in focus, mouse clicks, scrolling or zooming the image and other pointer, keyboard and document events. Event handlers may start, stop or alter animations and trigger any other scripts in response to these events.

	Linking



Main article: XLink

	Scripting

	All aspects of an SVG document can be accessed and manipulated using scripts in a similar way to HTML. The default scripting language is ECMAScript (closely related to JavaScript) and there are defined Document Object Model (DOM) objects for every SVG element and attribute. Scripts are enclosed in <script> elements. They can run in response to pointer events, keyboard events and document events as required.

	Animation

	SVG content can be animated using the built-in animation elements such as <animate>, <animateMotion> and <animateColor>. Animation is also possible by manipulating the DOM using ECMAScript, using the scripting language's built-in timers. SVG animation has been designed to be compatible with current and future versions of Synchronized Multimedia Integration Language (SMIL). Animations can be continuous, they can loop and repeat and they can respond to user events, as mentioned above.

	Fonts

	As with HTML and CSS, text in SVG may reference external font files, such as system fonts. If the required font files do not exist on the machine where the SVG file is rendered, the text may not appear as intended. To overcome this limitation, text can be displayed in an 'SVG font', where the required glyphs are defined in SVG as a font that is then referenced from the <text> element.

	Metadata

	In accord with the W3C's Semantic Web initiative, SVG allows authors to provide metadata about SVG images. The main facility is the <metadata> element, where the document can be described using Dublin Core metadata properties (e.g., title, creator/author, subject, description, etc). Other metadata schemas may also be used. In addition, SVG defines <title> and <desc> elements where authors can provide further plain-text descriptive material within an SVG image to help indexing, searching and retrieval by a number of means.



[edit] Support for SVG in web browsers





The usage share of web browsers.

Source: Median values from summary table. Internet Explorer (58.04%; Usage by version number) Mozilla Firefox (28.03%; Usage by version number) Google Chrome (6.16%) Safari (5.03%) Opera (2.04%) Other (1.35%)


The use of SVG on the web is still limited by the lack of support in Internet Explorer which has more than 58% market share. Even the newest version 8 doesn't support SVGs. Many web sites that serve SVG images, for example Wikipedia, also choose to provide the images in a raster format, either automatically by HTTP content negotiation or by allowing the user directly to choose the file.

[edit] Native support

As of 2009, all major desktop browsers, and many minor browsers, have some level of SVG support, except for Internet Explorer. Other browsers' implementations are not yet complete; see Comparison of layout engines for further details. As of 2010, only Opera, Safari and Google Chrome supported embedding via the <img> HTML element. Mozilla Firefox and some other browsers that can display SVG graphics currently need them embedding in <object> or <iframe> elements to display them integrated as parts of an HTML webpage. However, SVG images may be included in XHTML pages using XML namespaces.

Tim Berners-Lee, the inventor of the Web, has been critical of Internet Explorer for its failure to support SVG. All currently supported graphical browsers on Linux systems and the Macintosh have implemented some level of SVG support.


	Opera (since 8.0) has support for the SVG 1.1 Tiny specification while Opera 9 includes SVG 1.1 Basic support and some of SVG 1.1 Full. Since Opera 9.5 has partial SVG Tiny 1.2 support.

	Browsers based on the Gecko layout engine (such as Firefox, Flock, Camino and SeaMonkey) all have had incomplete support for the SVG 1.1 Full specification since 2005. The Mozilla site has an overview of the modules which are supported in Firefox and of the modules which are in progress in the development. Gecko 1.9, included in Firefox 3.0, adds support for more of the SVG specification (including filters).

	Browsers based on WebKit (such as Apple's Safari, Google Chrome, and The Omni Group's OmniWeb) have had incomplete support for the SVG 1.1 Full specification since 2006.

	Amaya has partial SVG support.



There are several advantages to native and full support: plugins are not needed, SVG can be freely mixed with other content in a single document, and rendering and scripting become considerably more reliable.

[edit] SVG and Microsoft Internet Explorer

As of 19 March 2009(2009 -03-19), Internet Explorer 8, the latest release of IE, is the only current major browser not to provide native SVG support. IE requires a plug-in to render SVG content. There are a number of plug-ins available to assist including:


	Google Chrome Frame from Google can support all web elements supported by WebKit, including SVG 1.0 and partially SVG 1.1.

	RENESIS Player for Internet Explorer from examotion GmbH, supports SVG 1.1 on IE 6 and 7 and is available for download free of charge.

	Ssrc SVG Plugin from Savarese Software Research Corporation is a plug-in for rendering SVG in Internet Explorer versions 6, 7, and 8 on Windows XP, Server 2003, Vista, Server 2008, and 7. In addition, the plug-in enables Internet Explorer to load Mozilla XUL applications.

	Batik, a widely deployed Java plugin

	Bitflash, an SVG viewer intended for mobile devices, which can be installed as an IE plugin

	Ikivo, an SVG viewer intended for mobile devices, which can be installed as an IE plugin

	GPAC, targets SVGT 1.2

	Adobe SVG Viewer from Adobe Systems plugin supports most of SVG 1.0/1.1. Zooming and panning of the image are also supported to enable viewing of any area of the SVG lying outside the visible area of its containing window, but scrolling is not supported. Adobe SVG Viewer is available for download from Adobe Systems free of charge. However, on 1 January 2009, Adobe Systems discontinued support for Adobe SVG Viewer.

	Corel SVG Viewer(discontinued)



SVG Web is a JavaScript library for Web developers, targeted at Internet Explorer and dependent on the presence of an installed Adobe Flash plugin on the client machine. SVG Web provides partial support for SVG 1.1, SVG Animation (SMIL), Fonts, Video and Audio, DOM and style scripting.

On January 5, 2010, a senior manager of the Internet Explorer team at Microsoft announced on his official blog that Microsoft had just requested to join the SVG Working Group of the W3C in order to "take part in ensuring future versions of the SVG spec will meet the needs of developers and end users," although no plans for SVG support in Internet Explorer were mentioned.

[edit] Software and support in applications

Images can be rasterised using a library such as ImageMagick, which provides a quick but incomplete implementation of SVG, or Batik, which implements nearly all of SVG 1.1 and much of SVG Tiny 1.2 but requires the Java Runtime Environment.


	3dpaintbrush can export 3D scenes/objects to SVG files.

	The Batik SVG Toolkit can be used by Java programs to render, generate, and manipulate SVG graphics.

	Adobe Illustrator supports both the import and export of SVG images. When writing SVG files it has the option to embed a copy of the associated proprietary Illustrator format for later editing. This often results in changes being lost if another editor is used when the file is reopened in Illustrator because it ignores everything but the embedded Illustrator file.

	Altsoft Xml2PDF allows converting SVG files to PDF, PS, various GDI+ formats.

	Blender will import SVG graphics as paths.

	Cairo is a vector graphics based library which can generate SVG. It has bindings for many programming languages including Haskell, Java, Perl, Python, Scheme, Smalltalk and several others.

	CorelDRAW has an SVG export and import filter.

	Ecava IntegraXor  created SAGE  (SCADA Animation Graphic Editor) which allows SVG graphic to be used in SCADA application.

	The GIMP allows SVG images to be imported as paths or rendered bitmaps.

	The GNOME project has had integrated SVG support throughout the desktop since 2000.

	GNU LilyPond can export musical scores to SVG.

	Go-oo Draw (OpenOffice.org variant) can open and export SVG files.

	Inkscape is a free software vector graphics program for Linux, Microsoft Windows and Mac OS X that uses SVG as its native image format. Inkscape also contains tools to convert pixel-based graphics to SVG.

	ItsNat is a Java based web framework with built-in support of native SVG, Adobe SVG Viewer, Renesis, Savarese Ssrc, Batik applet and SVGWeb plugins.

	Mappetizer is a commercial converter for spatial data to SVG.

	Microsoft Visio can save files in the SVG format as well as the SVG compressed format.

	OpenOffice.org Draw can export SVG drawings. Import extensions are available to import SVG images into OpenOffice.org Draw.

	Opera SVG Viewer is an Opera widget image browser that allows to preview and scale all SVG files from a directory.

	OxygenOffice Draw (OpenOffice.org variant) can open and export SVG files.

	The Processing programming language has native support for the SVG format.

	Examotion's RENESIS Player is a free SVG browser for windows. Its Windows Thumbnail Plugin allows the generation of thumbnail previews in any Windows Explorer window.

	Scribus can export separate pages in SVG.

	sK1 is a free software vector graphics program for Linux, supports both the import and export of SVG images.

	Kiyut's Sketsa is a mature commercial SVG editor.

	Svg-Edit is a lightweight, web-based, Javascript-driven SVG editor that works in any modern browser.

	SVG Pony is a commercial converter from SVG to SVG Tiny.

	Universal Converter is a virtual printer that allows conversion of files to SVG format and also converts SVG files to other file formats.

	ViewerSvg is a SVG to XAML converter. The exported XAML can be used in WPF or Silverlight applications.

	Xara Xtreme has an SVG export and import filter in both its free/open-source and pay versions.

	xfig and gnuplot allow export of SVG drawings.



[edit] Mobile support
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The most popular implementations for mobile phones are by Ikivo and Bitflash, while for PDAs, Bitflash and Intesis have implementations. Adobe Flash Lite has optionally supported SVG Tiny since version 1.1. At the SVG Open 2005 conference, Sun demonstrated a mobile implementation of SVG Tiny 1.1 for the Connected Limited Device Configuration (CLDC) platform.

Mobile SVG players from Ikivo and BitFlash come pre-installed, i.e., the manufacturers burn the SVG player code into their mobiles before shipping to the customers. Mobiles can also include full web browsers (such as Opera Mobile and the iPhone's Safari) that include SVG support.

The level of SVG Tiny support available varies from mobile to mobile, depending on the SVG engine installed. Many newer mobile products support additional features beyond SVG Tiny 1.1, like gradient and opacity; this standard is often referred as SVGT 1.1+. The iPhone, for example, supports declarative animation but not interactivity.

Nokia's S60 platform has built-in support for SVG. For example, icons are generally rendered using the platform's SVG engine. Nokia has also led the JSR 226: Scalable 2D Vector Graphics API expert group which defines Java ME API for SVG presentation and manipulation. This API has been implemented in S60 Platform 3rd Edition Feature Pack 1 onward. Some Series 40 phones also support SVG (such as Nokia 6280).

Most Sony Ericsson phones beginning with K700 (by release date) support SVG Tiny 1.1. Phones beginning with K750 also support such features as opacity and gradients. Phones with Sony Ericsson Java Platform-8 have support for JSR 226.

SVG is also supported on various mobile devices from Motorola, Samsung, LG, and Siemens.

[edit] Hardware rendering

Implementations of SVG that uses the OpenVG API will be hardware accelerated on devices which have hardware acceleration of OpenVG. Examples include Unix-like operating systems with Gallium3D based graphics drivers and several GPUs intended for handheld devices (see OpenVG).

[edit] See also


	SVG animation

	SVG's XML Binding Language

	Raster to vector

	List of vector graphics markup languages

	List of vector graphics editors

	Comparison of layout engines (SVG)

	Vector Markup Language

	Geographic information system

	Computer Graphics Metafile

	List of computer standards
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	Wikibooks has a book on the topic of
XML - Managing Data Exchange/SVG






	W3C SVG page specifications, list of implementations

	Scalable Vector Graphics at the Open Directory Project

	A chart scoring desktop browser and browser plugin on their support of the SVG1.1 specification via running each implementation through the official W3C test suite.

	Compatibility tables for features in HTML5, CSS3, SVG and other upcoming web technologies
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Unicode is a computing industry standard for the consistent representation and manipulation of text expressed in most of the world's writing systems. Developed in conjunction with the Universal Character Set standard and published in book form as The Unicode Standard, the latest version of Unicode consists of a repertoire of more than 107,000 characters covering 90 scripts, a set of code charts for visual reference, an encoding methodology and set of standard character encodings, an enumeration of character properties such as upper and lower case, a set of reference data computer files, and a number of related items, such as character properties, rules for normalization, decomposition, collation, rendering, and bidirectional display order (for the correct display of text containing both right-to-left scripts, such as Arabic or Hebrew, and left-to-right scripts).

The Unicode Consortium, the nonprofit organization that coordinates Unicode's development, has the ambitious goal of eventually replacing existing character encoding schemes with Unicode and its standard Unicode Transformation Format (UTF) schemes, as many of the existing schemes are limited in size and scope and are incompatible with multilingual environments.

Unicode's success at unifying character sets has led to its widespread and predominant use in the internationalization and localization of computer software. The standard has been implemented in many recent technologies, including XML, the Java programming language, the Microsoft .NET Framework, and modern operating systems.

Unicode can be implemented by different character encodings. The most commonly used encodings are UTF-8 (which uses 1 byte for all ASCII characters, which have the same code values as in the standard ASCII encoding, and up to 4 bytes for other characters), the now-obsolete UCS-2 (which uses 2 bytes for all characters, but does not include every character in the Unicode standard), and UTF-16 (which extends UCS-2, using 4 bytes to encode characters missing from UCS-2).
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[edit] Origin and development

Unicode has the explicit aim of transcending the limitations of traditional character encodings, such as those defined by the ISO 8859 standard, which find wide usage in various countries of the world, but remain largely incompatible with each other. Many traditional character encodings share a common problem in that they allow bilingual computer processing (usually using Latin characters and the local script), but not multilingual computer processing (computer processing of arbitrary scripts mixed with each other).

Unicode, in intent, encodes the underlying characters graphemes and grapheme-like units rather than the variant glyphs (renderings) for such characters. In the case of Chinese characters, this sometimes leads to controversies over distinguishing the underlying character from its variant glyphs (see Han unification).

In text processing, Unicode takes the role of providing a unique code point a number, not a glyph for each character. In other words, Unicode represents a character in an abstract way and leaves the visual rendering (size, shape, font, or style) to other software, such as a web browser or word processor. This simple aim becomes complicated, however, because of concessions made by Unicode's designers in the hope of encouraging a more rapid adoption of Unicode.

The first 256 code points were made identical to the content of ISO 8859-1 so as to make it trivial to convert existing western text. Many essentially-identical characters were encoded multiple times at different code points to preserve distinctions used by legacy encodings and therefore, allow conversion from those encodings to Unicode (and back) without losing any information. For example, the "fullwidth forms" section of code points encompasses a full Latin alphabet that is separate from the main Latin alphabet section. In Chinese, Japanese, and Korean (CJK) fonts, these characters are rendered at the same width as CJK ideographs, rather than at half the width. For other examples, see Duplicate characters in Unicode.

[edit] History

The origins of Unicode date back to 1987, when Joe Becker from Xerox and Lee Collins and Mark Davis from Apple started investigating the practicalities of creating a universal character set. In August 1988, Joe Becker published a draft proposal for an "international/multilingual text character encoding system, tentatively called Unicode." In this document, entitled Unicode 88, he outlined a 16 bit character model:


Unicode is intended to address the need for a workable, reliable world text encoding. Unicode could be roughly described as "wide-body ASCII" that has been stretched to 16 bits to encompass the characters of all the world's living languages. In a properly engineered design, 16 bits per character are more than sufficient for this purpose.



His original 16 bit design was based on the assumption that only those scripts and characters in modern use would need to be encoded:


Unicode gives higher priority to ensuring utility for the future than to preserving past antiquities. Unicode aims in the first instance at the characters published in modern text (e.g. in the union of all newspapers and magazines printed in the world in 1988), whose number is undoubtedly far below 2 = 16,384. Beyond those modern-use characters, all others may be defined to be obsolete or rare; these are better candidates for private-use registration than for congesting the public list of generally-useful Unicodes.



In early 1989, the Unicode working group expanded to include Ken Whistler and Mike Kernaghan of Metaphor, Karen Smith-Yoshimura and Joan Aliprand of RLG, and Glenn Wright of Sun Microsystems, and in 1990 Michel Suignard and Asmus Freytag from Microsoft and Rick McGowan of NeXT joined the group. By the end of 1990, most of the work on mapping existing character encoding standards had been completed, and a final review draft of Unicode was ready. The Unicode consortium was incorporated on January 3, 1991, in the state of California, and in October 1991, the first volume of the Unicode standard was published. The second volume, covering Han ideographs, was published in June 1992.

In 1996, a surrogate character mechanism was implemented in Unicode 2.0, so that Unicode was no longer restricted to 16 bits. This increased the Unicode codespace to over a million code points, which allowed for the encoding of many historic scripts (e.g. Egyptian Hieroglyphs) and thousands of rarely-used or obsolete characters that had not been anticipated as needing encoding.

[edit] Architecture and terminology

Unicode defines a codespace of 1,114,112 code points in the range 0hex to 10FFFFhex. Normally a Unicode code point is referred to by writing "U+" followed by its hexadecimal number. For code points in the Basic Multilingual Plane (BMP), four digits are used (e.g. U+0058 for the character LATIN CAPITAL LETTER X); for code points outside the BMP, five or six digits are used, as required (e.g. U+E0001 for the character LANGUAGE TAG and U+10FFFD for the character PRIVATE USE CHARACTER-10FFFD). Older versions of the standard used similar notations, but with slightly different rules. For example, Unicode 3.0 used "U-" followed by eight digits, and allowed "U+" to be used only with exactly four digits to indicate a code unit, not a code point.

[edit] Character planes and blocks

Main article: Mapping of Unicode character planes
The Unicode codespace is divided into seventeen planes, each comprising 65,536 code points or 256 rows of 256 code points:



	Plane
	Range
	Description
	Abbreviation



	0
	0000FFFF
	Basic Multilingual Plane
	BMP



	1
	100001FFFF
	Supplementary Multilingual Plane
	SMP



	2
	200002FFFF
	Supplementary Ideographic Plane
	SIP



	3
	30000-3FFFF
	Tentatively designated as the Tertiary Ideographic Plane (TIP), but no characters have been assigned to it yet.
	TIP



	4 to 13
	40000DFFFF
	currently unassigned
	



	14
	E0000EFFFF
	Supplementary Special-purpose Plane
	SSP



	15
	F0000FFFFF
	Supplementary Private Use Area-A
	



	16
	10000010FFFF
	Supplementary Private Use Area-B
	




All code points in the BMP are accessed as a single code unit in UTF-16 encoding and can be encoded in one, two or three bytes in UTF-8. Code points in Planes 1 through 16 (supplementary planes, or, informally, astral planes) are accessed as surrogate pairs in UTF-16 and encoded in four bytes in UTF-8.

Within each plane, characters are allocated in named blocks of related characters. Although blocks are an arbitrary size, they are always a multiple of 16 code points, and often, a multiple of 128 code points. Characters required for a given script may be spread out over several different blocks.

[edit] Character categories

The following categories of code points are defined:


	Surrogate code points

	Noncharacters

	Reserved characters

	Private use characters

	Graphic characters

	Format characters

	Control code characters



Code points in the range U+D800..U+DBFF (1,024 code points) are known as high-surrogate code points, and code points in the range U+DC00..U+DFFF (1,024 code points) are known as low-surrogate code points. A high-surrogate code point (also known as a leading surrogate) followed by a low-surrogate code point (also known as a trailing surrogate) together form a surrogate pair used in UTF-16 to represent 1,048,576 code points outside BMP. High and low surrogate code points are not valid by themselves. Thus the range of code points that are available for use as characters is U+0000..U+D7FF and U+E000..U+10FFFF (1,112,064 code points). The hexadecimal value of these code points (i.e. excluding surrogates) is sometimes referred to as the character's scalar value.

Noncharacters are code points that are guaranteed never to be used for encoding characters, although applications may make use of these code points internally if they wish. There are sixty-six noncharacters: U+FDD0..U+FDEF and any code point ending in the value FFFE or FFFF (i.e. U+FFFE, U+FFFF, U+1FFFE, U+1FFFF, ... U+10FFFE, U+10FFFF). The set of noncharacters is stable, and no new noncharacters will ever be defined.

Reserved code points are those code points which are available for use as encoded characters, but are not yet defined as characters by Unicode.

Private-use code points are considered to be assigned characters, but they have no interpretation specified by the Unicode standard so any interchange of such characters requires an agreement between sender and receiver on their interpretation. There are three private-use areas in the Unicode codespace:


	Private Use Area: U+E000..U+F8FF (6,400 characters)

	Supplementary Private Use Area-A: U+F0000..U+FFFFD (65,534 characters)

	Supplementary Private Use Area-B: U+100000..U+10FFFD (65,534 characters)



Graphic characters are characters defined by Unicode to have a particular semantic, and either have a visible glyph shape or represent a visible space. As of Unicode 5.2 there are 107,154 graphic characters.

Format characters are characters that do not have a visible appearance, but may have an effect on the appearance or behavior of neighboring characters. For example, U+200C ZERO WIDTH NON-JOINER and U+200D ZERO WIDTH JOINER may be used to change the default shaping behavior of adjacent characters (e.g. to inhibit ligatures or request ligature formation). There are 142 format characters in Unicode 5.2.

Sixty-five code points (U+0000..U+001F and U+007F.. U+009F) are reserved as control codes, and correspond to the C0 and C1 control codes defined in ISO/IEC 6429. Of these U+0009 (Tab), U+000A (Line Feed), and U+000D (Carriage Return) are widely used in Unicode-encoded texts.

Graphic characters, format characters, control code characters, and private use characters are known collectively as assigned characters.

[edit] Abstract characters

The set of graphic and format characters defined by Unicode does not correspond directly to the repertoire of abstract characters that is representable under Unicode. Unicode encodes characters by associating an abstract character with a particular code point. However, not all abstract characters are encoded as a single Unicode character, and some abstract characters may be represented in Unicode by a sequence of two or more characters. For example, a Latin small letter "i" with an ogonek, a dot above, and an acute accent, which is required in Lithuanian, is represented by the character sequence U+012F, U+0307, U+0301. Unicode maintains a list of uniquely named character sequences for abstract characters that are not directly encoded in Unicode.

All graphic, format, and private use characters have a unique and immutable name by which they may be identified. Although a Unicode character name may not be changed under any circumstances (historically this was not the case), in cases where the name is seriously defective and misleading, or has a serious typographical error, a formal alias may be defined, and applications are encouraged to use the formal alias in place of the official character name. For example, U+A015 YI SYLLABLE WU has the formal alias YI SYLLABLE ITERATION MARK, and U+FE18 PRESENTATION FORM FOR VERTICAL RIGHT WHITE LENTICULAR BRAKCET [sic] has the formal alias PRESENTATION FORM FOR VERTICAL RIGHT WHITE LENTICULAR BRACKET.

[edit] Standard

The Unicode Consortium, based in California, develops the Unicode standard. There are various levels of membership, and any company or individual willing to pay the membership dues may join this organization. Full members include most of the main computer software and hardware companies with any interest in text-processing standards, including Adobe Systems, Apple, Google, IBM, Microsoft, Oracle Corporation, Sun Microsystems, and Yahoo.

The Consortium first published The Unicode Standard (ISBN 0-321-18578-1) in 1991, and continues to develop standards based on that original work. The latest major version of the standard, Unicode 5.0 (ISBN 0-321-48091-0), was published in 2007. The data files for the most recent minor version, Unicode 5.2, are available from the consortium's web site.

Unicode is developed in conjunction with the International Organization for Standardization and shares the character repertoire with ISO/IEC 10646: the Universal Character Set. Unicode and ISO/IEC 10646 function equivalently as character encodings, but The Unicode Standard contains much more information for implementers, covering in depth topics such as bitwise encoding, collation and rendering. The Unicode Standard enumerates a multitude of character properties, including those needed for supporting bidirectional text. The two standards do use slightly different terminology.

Thus far the following major and minor versions of the Unicode standard have been published (update versions, which do not include any changes to character repertoire, are omitted).



	Version
	Date
	Book
	Corresponding ISO/IEC 10646 Edition
	Scripts
	Characters



	#
	Notable additions



	1.0.0
	October 1991
	ISBN 0-201-56788-1 (Vol.1)
	
	24
	7,161
	Initial repertoire covers these scripts: Arabic, Armenian, Bengali, Bopomofo, Cyrillic, Devanagari, Georgian, Greek and Coptic, Gujarati, Gurmukhi, Hangul, Hebrew, Hiragana, Kannada, Katakana, Lao, Latin, Malayalam, Oriya, Tamil, Telugu, Thai, and Tibetan.



	1.0.1
	June 1992
	ISBN 0-201-60845-6 (Vol.2)
	
	25
	28,359
	The initial set of 20,902 CJK Unified Ideographs is defined.



	1.1
	June 1993
	
	ISO/IEC 10646-1:1993
	24
	34,233
	4,306 more Hangul syllables added to original set of 2,350 characters. Tibetan removed.



	2.0
	July 1996
	ISBN 0-201-48345-9
	ISO/IEC 10646-1:1993 plus Amendments 5, 6 and 7
	25
	38,950
	Original set of Hangul syllables removed, and a new set of 11,172 Hangul syllables added at a new location.Tibetan added back in a new location and with a different character repertoire. Surrogate character mechanism defined, and Plane 15 and Plane 16 Private Use Areas allocated.



	2.1
	May 1998
	
	ISO/IEC 10646-1:1993 plus Amendments 5, 6 and 7, and two characters from Amendment 18
	25
	38,952
	Euro sign added.



	3.0
	September 1999
	ISBN 0-201-61633-5
	ISO/IEC 10646-1:2000
	38
	49,259
	Cherokee, Ethiopic, Khmer, Mongolian, Myanmar, Ogham, Runic, Sinhala, Syriac, Thaana, Unified Canadian Aboriginal Syllabics, and Yi Syllables added, as well as a set of Braille patterns.



	3.1
	March 2001
	
	ISO/IEC 10646-1:2000
ISO/IEC 10646-2:2001


	41
	94,205
	Deseret, Gothic and Old Italic added, as well as sets of symbols for Western music and Byzantine music, and 42,711 additional CJK Unified Ideographs.



	3.2
	March 2002
	
	ISO/IEC 10646-1:2000 plus Amendment 1
ISO/IEC 10646-2:2001


	45
	95,221
	Philippine scripts Buhid, Hanun'o, Tagalog, and Tagbanwa added.



	4.0
	April 2003
	ISBN 0-321-18578-1
	ISO/IEC 10646:2003
	52
	96,447
	Cypriot syllabary, Limbu, Linear B, Osmanya, Shavian, Tai Le, and Ugaritic added, as well as Hexagram symbols.



	4.1
	March 2005
	
	ISO/IEC 10646:2003 plus Amendment 1
	59
	97,720
	Buginese, Glagolitic, Kharoshthi, New Tai Lue, Old Persian, Syloti Nagri, and Tifinagh added, and Coptic was disunified from Greek. Ancient Greek numbers and musical symbols were also added.



	5.0
	July 2006
	ISBN 0-321-48091-0
	ISO/IEC 10646:2003 plus Amendments 1 and 2, and four characters from Amendment 3
	64
	99,089
	Balinese, Cuneiform, N'Ko, Phags-pa, and Phoenician added.



	5.1
	April 2008
	
	ISO/IEC 10646:2003 plus Amendments 1, 2, 3 and 4
	75
	100,713
	Carian, Cham, Kayah Li, Lepcha, Lycian, Lydian, Ol Chiki, Rejang, Saurashtra, Sundanese, and Vai added, as well as sets of symbols for the Phaistos Disc, Mahjong tiles, and Domino tiles. There were also important additions for Myanmar, additions of letters and Scribal abbreviations used in medieval manuscripts, and the addition of capital .



	5.2
	October 2009
	
	ISO/IEC 10646:2003 plus Amendments 1, 2, 3, 4, 5 and 6
	90
	107,361
	Avestan, Bamum, Egyptian hieroglyphs (the Gardiner Set, comprising 1,071 characters), Imperial Aramaic, Inscriptional Pahlavi, Inscriptional Parthian, Javanese, Kaithi, Lisu, Meetei Mayek, Old South Arabian, Old Turkic, Samaritan, Tai Tham and Tai Viet added. 4,149 additional CJK Unified Ideographs (CJK-C), as well as extended Jamo for Old Hangul, and characters for Vedic Sanskrit.




Unicode 6.0, corresponding to ISO/IEC 10646:2003 plus Amendments 1 through 8, is scheduled for release in late 2010.

[edit] Scripts covered





Many modern applications can render a substantial subset of the myriad Unicode scripts, as demonstrated by this screenshot from the OpenOffice.org application


Unicode covers almost all scripts (writing systems) in current use today.

Although 90 scripts (covering alphabets, abugidas and syllabaries) are included in the latest version of Unicode, there are many more scripts yet to be encoded, particularly those which are mainly used in historical, liturgical, and academic contexts. Further additions of characters to the already-encoded scripts, as well as symbols, in particular for mathematics and music (in the form of notes and rhythmic symbols), also occur. The Unicode Roadmap Committee (Michael Everson, Rick McGowan, and Ken Whistler) maintain the list of scripts that are candidates or potential candidates for encoding and their tentative code block assignments on the Unicode Roadmap page of the Unicode Consortium Web site. For some scripts on the Roadmap, such as Jurchen, N Shu, and Tangut, encoding proposals have been made and they are working their way through the approval process. For others scripts, such as Mayan, Rongorongo, and Linear A, no proposal has yet been made, and they await agreement on character repertoire and other details from the user communities involved.

Some modern invented scripts which have not yet been included in Unicode (e.g., Tengwar) or which do not qualify for inclusion in Unicode due to lack of real-world use (e.g., Klingon) are listed in the ConScript Unicode Registry, along with unofficial but widely-used Private Use Area code assignments.

The Script Encoding Initiative, a project run by Dr. Deborah Anderson at the University of California, Berkeley was founded in 2002 with the goal of funding proposals for scripts not yet encoded in the standard. The project has become a major source of proposed additions to the standard in recent years.

[edit] Mapping and encodings

See also: Mapping of Unicode characters
Several mechanisms have been specified for implementing Unicode; which one implementers choose depends on available storage space, source code compatibility, and interoperability with other systems.

[edit] Unicode Transformation Format and Universal Character Set

Unicode defines two mapping methods: the Unicode Transformation Format (UTF) encodings, and the Universal Character Set (UCS) encodings. An encoding maps (possibly a subset of) the range of Unicode code points to sequences of values in some fixed-size range, termed code values. The numbers in the names of the encodings indicate the number of bits in one code value (for UTF encodings) or the number of bytes per code value (for UCS) encodings. UTF-8 and UTF-16 are probably the most commonly used encodings. UCS-2 is an obsolete subset of UTF-16; UCS-4 and UTF-32 are functionally equivalent.

UTF encodings include:


	UTF-1 a retired predecessor of UTF-8, maximizes compatibility with ISO 2022, no longer part of The Unicode Standard

	UTF-7 a relatively unpopular 7-bit encoding, often considered obsolete (not part of The Unicode Standard but rather an RFC)

	UTF-8 an 8-bit variable-width encoding which maximizes compatibility with ASCII.

	UTF-EBCDIC an 8-bit variable-width encoding, which maximizes compatibility with EBCDIC. (not part of The Unicode Standard)

	UTF-16 a 16-bit, variable-width encoding

	UTF-32 a 32-bit, fixed-width encoding



UTF-8 uses one to four bytes per code point and, being compact for Latin scripts and ASCII-compatible, provides the de facto standard encoding for interchange of Unicode text. It is also used by most recent Linux distributions as a direct replacement for legacy encodings in general text handling.

The UCS-2 and UTF-16 encodings specify the Unicode Byte Order Mark (BOM) for use at the beginnings of text files, which may be used for byte ordering detection (or byte endianness detection). Some software developers have adopted it for other encodings, including UTF-8, so software can distinguish UTF-8 from local 8-bit code pages. In this case it attempts to mark the file as containing Unicode text. The BOM, code point U+FEFF has the important property of unambiguity on byte reorder, regardless of the Unicode encoding used; U+FFFE (the result of byte-swapping U+FEFF) does not equate to a legal character, and U+FEFF in other places, other than the beginning of text, conveys the zero-width no-break space (a character with no appearance and no effect other than preventing the formation of ligatures). Also, the units FE and FF never appear in UTF-8. The same character converted to UTF-8 becomes the byte sequence EF BB BF.

In UTF-32 and UCS-4, one 32-bit code value serves as a fairly direct representation of any character's code point (although the endianness, which varies across different platforms, affects how the code value manifests as an octet sequence). In the other cases, each code point may be represented by a variable number of code values. UTF-32 is widely used as internal representation of text in programs (as opposed to stored or transmitted text), since every Unix operating system which uses the gcc compilers to generate software uses it as the standard "wide character" encoding. Recent versions of the Python programming language (beginning with 2.2) may also be configured to use UTF-32 as the representation for unicode strings, effectively disseminating such encoding in high-level coded software.

Punycode, another encoding form, enables the encoding of Unicode strings into the limited character set supported by the ASCII-based Domain Name System. The encoding is used as part of IDNA, which is a system enabling the use of Internationalized Domain Names in all scripts that are supported by Unicode. Earlier and now historical proposals include UTF-5 and UTF-6.

GB18030 is another encoding form for Unicode, from the Standardization Administration of China. It is the official character set of the People's Republic of China (PRC). BOCU-1 and SCSU are Unicode compression schemes. The April Fools' Day RFC of 2005 specified two parody UTF encodings, UTF-9 and UTF-18.

[edit] Ready-made versus composite characters

Unicode includes a mechanism for modifying character shape that greatly extends the supported glyph repertoire. This covers the use of combining diacritical marks. They are inserted after the main character (one can stack several combining diacritics over the same character). Unicode also contains precomposed versions of most letter/diacritic combinations in normal use. These make conversion to and from legacy encodings simpler, and allow applications to use Unicode as an internal text format without having to implement combining characters. For example  can be represented in Unicode as U+0065 (Latin small letter e) followed by U+0301 (combining acute), but it can also be represented as the precomposed character U+00E9 (Latin small letter e with acute). So in many cases, users have many ways of encoding the same character. To deal with this, Unicode provides the mechanism of canonical equivalence.

An example of this arises with hangul, the Korean alphabet. Unicode provides the mechanism for composing hangul syllables with their individual subcomponents, known as hangul Jamo. However, it also provides all 11,172 combinations of precomposed hangul syllables.

The CJK ideographs currently have codes only for their precomposed form. Still, most of those ideographs comprise simpler elements (often called radicals in English), so in principle, Unicode could have decomposed them just as has happened with hangul. This would have greatly reduced the number of required code points, while allowing the display of virtually every conceivable ideograph (which might do away with some of the problems caused by the Han unification). A similar idea covers some input methods, such as Cangjie and Wubi. However, attempts to do this for character encoding have stumbled over the fact that ideographs do not decompose as simply or as regularly as it seems they should.

A set of radicals was provided in Unicode 3.0 (CJK radicals between U+2E80 and U+2EFF, KangXi radicals in U+2F00 to U+2FDF, and ideographic description characters from U+2FF0 to U+2FFB), but the Unicode standard (ch. 12.2 of Unicode 5.2) warns against using ideographic description sequences as an alternate representation for previously encoded characters:


This process is different from a formal encoding of an ideograph. There is no canonical description of unencoded ideographs; there is no semantic assigned to described ideographs; there is no equivalence defined for described ideographs. Conceptually, ideographic descriptions are more akin to the English phrase an e with an acute accent on it than to the character sequence <U+0065, U+0301>.


[edit] Ligatures

Many scripts, including Arabic and Devanagari, have special orthographic rules that require certain combinations of letterforms to be combined into special ligature forms. The rules governing ligature formation can be quite complex, requiring special script-shaping technologies such as ACE (Arabic Calligraphic Engine by DecoType in the 1980s and used to generate all the Arabic examples in the printed editions of the Unicode Standard), which became the proof of concept for OpenType (by Adobe and Microsoft), Graphite (by SIL International), or AAT (by Apple). Instructions are also embedded in fonts to tell the operating system how to properly output different character sequences. A simple solution to the placement of combining marks or diacritics is assigning the marks a width of zero and placing the glyph itself to the left or right of the left sidebearing (depending on the direction of the script they are intended to be used with). A mark handled this way will appear over whatever character precedes it, but will not adjust its position relative to the width or height of the base glyph; it may be visually awkward and it may overlap some glyphs. Real stacking is impossible, but can be approximated in limited cases (for example, Thai top-combining vowels and tone marks can just be at different heights to start with). Generally this approach is only effective in monospaced fonts, but may be used as a fallback rendering method when more complex methods fail.

[edit] Standardized subsets

Several subsets of Unicode are standardized: Microsoft Windows since Windows NT 4.0 supports WGL-4 with 652 characters, which is considered to support all contemporary European languages using the Latin, Greek, or Cyrillic script. Other standardized subsets of Unicode include the Multilingual European Subsets: MES-1 (Latin scripts only, 335 characters), MES-2 (Latin, Greek and Cyrillic 1062 characters) and MES-3A & MES-3B (two larger subsets, not shown here). Note that MES-2 includes every character in MES-1 and WGL-4.



	WGL-4, MES-1 and MES-2



	Row
	Cells
	Range(s)



	00
	207E
	Basic Latin (007F)



	A0FF
	Latin-1 Supplement (80FF)



	01
	0013, 1415, 162B, 2C2D, 2E4D, 4E4F, 507E, 7F
	Latin Extended-A (007F)



	8F, 92, B7, DE-EF, FAFF
	Latin Extended-B (80FF ...)



	02
	181B, 1E1F
	Latin Extended-B (... 004F)



	59, 7C, 92
	IPA Extensions (50AF)



	BBBD, C6, C7, C9, D6, D8DB, DC, DD, DF, EE
	Spacing Modifier Letters (B0FF)



	03
	7475, 7A, 7E, 848A, 8C, 8EA1, A3CE, D7, DAE1
	Greek (70FF)



	04
	00, 010C, 0D, 0E4F, 50, 515C, 5D, 5E5F, 9091, 92C4, C7C8, CBCC, D0EB, EEF5, F8F9
	Cyrillic (00FF)



	1E
	0203, 0A0B, 1E1F, 4041, 5657, 6061, 6A6B, 8085, 9B, F2F3
	Latin Extended Additional (00FF)



	1F
	0015, 181D, 2045, 484D, 5057, 59, 5B, 5D, 5F7D, 80B4, B6C4, C6D3, D6DB, DDEF, F2F4, F6FE
	Greek Extended (00FF)



	20
	1314, 15, 17, 1819, 1A1B, 1C1D, 1E, 2022, 26, 30, 3233, 393A, 3C, 3E
	General Punctuation (006F)



	44, 4A, 7F, 82
	Superscripts and Subscripts (709F)



	A3A4, A7, AC, AF
	Currency Symbols (A0CF)



	21
	05, 13, 16, 22, 26, 2E
	Letterlike Symbols (004F)



	5B5E
	Number Forms (508F)



	9093, 9495, A8
	Arrows (90FF)



	22
	00, 02, 03, 06, 08-09, 0F, 1112, 15, 191A, 1E1F, 27-28, 29, 2A, 2B, 48, 59, 6061, 6465, 8283, 95, 97
	Mathematical Operators (00FF)



	23
	02, 0A, 2021, 292A
	Miscellaneous Technical (00FF)



	25
	00, 02, 0C, 10, 14, 18, 1C, 24, 2C, 34, 3C, 506C
	Box Drawing (007F)



	80, 84, 88, 8C, 9093
	Block Elements (809F)



	A0A1, AAAC, B2, BA, BC, C4, CACB, CF, D8D9, E6
	Geometric Shapes (A0FF)



	26
	3A3C, 40, 42, 60, 63, 6566, 6A, 6B
	Miscellaneous Symbols (00FF)



	F0
	(0102)
	Private Use Area (00FF ...)



	FB
	0102
	Alphabetic Presentation Forms (004F)



	FF
	FD
	Specials




Rendering software which cannot process a Unicode character appropriately often displays it as an open rectangle, or the Unicode replacement character (U+FFFD, �), to indicate the position of the unrecognized character. Some systems have made attempts to provide more information about such characters. The Apple LastResort font will display a substitute glyph indicating the Unicode range of the character, and the SIL Unicode fallback font will display a box showing the hexadecimal scalar value of the character.

[edit] Unicode in use

[edit] Operating systems

Unicode has become the dominant scheme for internal processing and storage of text (although a great deal of text is still stored in legacy encodings, Unicode is used almost exclusively for building new information processing systems). Early adopters tended to use UCS-2 and later moved to UTF-16 (as this was the least disruptive way to add support for non-BMP characters). The best known such system is Windows NT (and its descendants, Windows 2000, Windows XP, Windows Vista and Windows 7), which uses UTF-16 as the sole internal character encoding. The Java and .NET bytecode environments, Mac OS X, and KDE also use it for internal representation. Unicode is available on Windows 95 (and its descendants, Windows 98 and Windows ME) through Microsoft Layer for Unicode.

UTF-8 (originally developed for Plan 9) has become the main storage encoding on most Unix-like operating systems (though others are also used by some libraries) because it is a relatively easy replacement for traditional extended ASCII character sets.

Multilingual text-rendering engines which use Unicode include Uniscribe for Microsoft Windows, ATSUI and Core Text for Mac OS X, and Pango for GTK+ and the GNOME desktop.

[edit] Input methods

Main article: Unicode input
Because keyboard layouts cannot have simple key combinations for all characters, several operating systems provide alternative input methods that allow access to the entire repertoire.

ISO 14755, which standardises methods for entering Unicode characters from their codepoints, specifies several methods. There is the Basic method, where a beginning sequence is followed by the hexadecimal representation of the codepoint and the ending sequence. There is also a screen-selection entry method specified, where the characters are listed in a table in a screen, such as with a character map program.

[edit] E-mail

Main article: Unicode and e-mail
MIME defines two different mechanisms for encoding non-ASCII characters in e-mail, depending on whether the characters are in e-mail headers such as the "Subject:" or in the text body of the message. In both cases, the original character set is identified as well as a transfer encoding. For e-mail transmission of Unicode the UTF-8 character set and the Base64 or the Quoted-printable transfer encoding are recommended, depending on whether much of the message consists of ASCII-characters. The details of the two different mechanisms are specified in the MIME standards and generally are hidden from users of e-mail software.

The adoption of Unicode in e-mail has been very slow. Some East-Asian text is still encoded in encodings such as ISO-2022, and some devices, such as cell telephones, still cannot handle Unicode data correctly. Support has been improving however. Many major free mail providers such as Yahoo, Google (Gmail), and Microsoft (Hotmail) support it.

[edit] Web

Main article: Unicode and HTML
All W3C recommendations have used Unicode as their document character set since HTML 4.0. Web browsers have supported Unicode, especially UTF-8, for many years. Display problems result primarily from font related issues; in particular, versions of Microsoft Internet Explorer do not render many code points unless explicitly told to use a font that contains them.

Although syntax rules may affect the order in which characters are allowed to appear, both HTML 4 and XML (including XHTML) documents, by definition, comprise characters from most of the Unicode code points, with the exception of:


	most of the C0 and C1 control codes

	the permanently-unassigned code points D800DFFF

	any code point ending in FFFE or FFFF



These characters manifest either directly as bytes according to document's encoding, if the encoding supports them, or users may write them as numeric character references based on the character's Unicode code point. For example, the references &#916;, &#1049;, &#1511;, &#1605;, &#3671;, &#12354;, &#21494;, &#33865;, and &#47568; (or the same numeric values expressed in hexadecimal, with &#x as the prefix) should display on all browsers as , Й, ק,  م, ๗, あ, 叶, 葉, and 말.

When specifying URIs, for example as URLs in HTTP requests, non-ASCII characters must be percent-encoded.

[edit] Fonts

Main article: Unicode typefaces
Free and retail fonts based on Unicode are widely available, since TrueType and OpenType support Unicode. These font formats map Unicode code points to glyphs.

Thousands of fonts exist on the market, but fewer than a dozen fonts sometimes described as "pan-Unicode" fonts attempt to support the majority of Unicode's character repertoire. Instead, Unicode-based fonts typically focus on supporting only basic ASCII and particular scripts or sets of characters or symbols. Several reasons justify this approach: applications and documents rarely need to render characters from more than one or two writing systems; fonts tend to demand resources in computing environments; and operating systems and applications show increasing intelligence in regard to obtaining glyph information from separate font files as needed, i.e. font substitution. Furthermore, designing a consistent set of rendering instructions for tens of thousands of glyphs constitutes a monumental task; such a venture passes the point of diminishing returns for most typefaces.

[edit] New lines

Unicode partially addresses the new line problem that occurs when trying to read a text file on different platforms. Unicode defines a large number of characters that conforming applications should recognize as line terminators.

In terms of the new line, Unicode did introduce U+2028 LINE SEPARATOR and U+2029 PARAGRAPH SEPARATOR. This was an attempt to provide a Unicode solution to encoding paragraphs and lines semantically, potentially replacing all of the various platform solutions. So in doing so, Unicode does provide a way around the historical platform dependent solutions. Nonetheless, few if any Unicode solutions have adopted these Unicode line and paragraph separators as the sole canonical line ending characters. However, a common approach to solving this issue is through new line normalization. This is achieved with the Cocoa text system in Mac OS X and also with W3C XML and HTML recommendations. In this approach every possible new line character is converted internally to a common new line (which one doesn't really matter since it's an internal operation just for rendering). So in other words, regardless of how the line ending is encoded in the text, the text system can treat it as a new line.

[edit] Issues

[edit] Philosophical and completeness criticisms

Han unification (the identification of forms in the three East Asian languages which one can treat as stylistic variations of the same historical character) has become one of the most controversial aspects of Unicode, despite the presence of a majority of experts from all three regions in the Ideographic Rapporteur Group (IRG), which advises the Consortium and ISO on additions to the repertoire and on Han unification.

Unicode has been criticized for failing to allow for older and alternative forms of kanji which, critics argue, complicates the processing of ancient Japanese and uncommon Japanese names, although it follows the recommendations of Japanese language scholars and of the Japanese government and, contains all of the same characters as previous, widely-used encoding standards. There have been several attempts to create alternative encodings that preserve the minor, stylistic differences between Chinese, Japanese, and Korean characters in opposition to Unicode's policy of Han unification. Among them are TRON (although it is not widely adopted in Japan, there are some users who need to handle historical Japanese text and favor it), and UTF-2000.

Although the repertoire of fewer than 21,000 Han characters in the earliest version of Unicode was largely limited to characters in common modern usage, Unicode now includes more than 70,000 Han characters, and work is continuing to add thousands more historic and dialectal characters used in China, Japan, Korea, and Vietnam.

[edit] Mapping to legacy character sets

Injective mappings must be provided between characters in existing legacy character sets and characters in Unicode to facilitate conversion to Unicode and allow interoperability with legacy software. Lack of consistency in various mappings between earlier Japanese encodings such as Shift-JIS or EUC-JP and Unicode led to round-trip format conversion mismatches, particularly the mapping of the character JIS X 201 '～' (1-33, WAVE DASH), heavily used in legacy database data, to either '～' U+FF5E FULLWIDTH TILDE (in Microsoft Windows) or '〜' U+301C WAVE DASH (other vendors).

Some Japanese computer programmers objected to Unicode because it requires them to separate the use of '\' U+005C REVERSE SOLIDUS (backslash) and '' U+00A5 YEN SIGN, which was mapped to 0x5C in JIS X 0201, and a lot of legacy code exists with this usage. (This encoding also replaces tilde '~' 0x7E with overline '', now 0xAF.) The separation of these characters exists in ISO 8859-1, from long before Unicode.

[edit] Indic scripts

Thai alphabet support has been criticized for its illogical ordering of Thai characters. The vowels เ, แ, โ, ใ, ไ that are written to the left of the preceding consonant are in visual order instead of phonetic order, unlike the Unicode representations of other Indic scripts. This complication is due to Unicode inheriting the Thai Industrial Standard 620, which worked in the same way. This ordering problem complicates the Unicode collation process slightly, requiring table lookups to reorder Thai characters for collation.

Indic scripts such as Tamil and Devanagari are each allocated only 128 code points, matching the ISCII standard. The correct rendering of Unicode Indic text requires transforming the stored logical order characters into visual order and the forming of ligatures out of components. Some local scholars argued in favor of assignments of Unicode codepoints to these ligatures, going against the practice for other writing systems, though Unicode contains some Arabic and other ligatures for backward compatibility purposes only. Encoding of any new ligatures in Unicode will not happen, in part because the set of ligatures is font-dependent, and Unicode is an encoding independent of font variations. The same kind of issue arose for Tibetan script (the Chinese National Standard organization failed to achieve a similar change).

[edit] Combining characters

Characters with diacritical marks can generally be represented either as a single precomposed character or as a decomposed sequence of a base letter plus one or more non-spacing marks. For example, ḗ (precomposed e with macron and acute above) and ḗ (e followed by the combining macron above and combining acute above) should be rendered identically, both appearing as an e with a macron and acute accent, but in practice, their appearance may vary depending upon what rendering engine and fonts are being used to display the characters. Similarly, underdots, as needed in the romanization of Indic, will often be placed incorrectly. Unicode characters that map to precomposed glyphs can be used in many cases, thus avoiding the problem, but where no precomposed character has been encoded the problem can often be solved by using a specialist Unicode font such as Charis SIL that uses Graphite, OpenType, or AAT technologies for advanced rendering features.

[edit] See also


	Comparison of Unicode encodings

	Free software Unicode typefaces

	List of binary codes

	List of Unicode characters, organized by code point

	List of Unicode characters, organized by script

	List of XML and HTML character entity references

	Standards related to Unicode

	Unicode symbols
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	Alan Wood's Unicode Resources Contains lists of word processors with Unicode capability; fonts and characters are grouped by type; characters are presented in lists, not grids.

	Tim Bray's Characters vs Bytes explains how the different encodings work.

	decodeunicode.org images of all 98,884 graphic characters defined in Unicode 5.0 (German/English, full text search)
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			UTF-8 (8-bit UCS/Unicode Transformation Format) is a variable-length character encoding for Unicode. It is able to represent any character in the Unicode standard, yet is backwards compatible with ASCII. For these reasons, it is steadily becoming the preferred encoding for e-mail, web pages, and other places where characters are stored or streamed.

UTF-8 encodes each character (code point) in 1 to 4 octets (8-bit bytes), with the single octet encoding used only for the 128 US-ASCII characters.

The Internet Engineering Task Force (IETF) requires all Internet protocols to identify the encoding used for character data, and the supported character encodings must include UTF-8. The Internet Mail Consortium (IMC) recommends that all e-mail programs be able to display and create mail using UTF-8.
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[edit] History

By early 1992 the search was on for a good byte-stream encoding of multi-byte character sets. The draft ISO 10646 standard contained a non-required annex called UTF that provided a byte-stream encoding of its 32-bit code points. This encoding was not satisfactory on performance grounds, but did introduce the notion that bytes in the ASCII range of 0127 represent themselves in UTF, thereby providing backward compatibility.

In July 1992, the X/Open committee XoJIG was looking for a better encoding. Dave Prosser of Unix System Laboratories submitted a proposal for one that had faster implementation characteristics and introduced the improvement that 7-bit ASCII characters would only represent themselves; all multibyte sequences would include only bytes where the high bit was set.

In August 1992, this proposal was circulated by an IBM X/Open representative to interested parties. Ken Thompson of the Plan 9 operating system group at Bell Labs, then made a crucial modification to the encoding to allow it to be self-synchronizing, meaning that it was not necessary to read from the beginning of the string to find code point boundaries. Thompson's design was outlined on September 2, 1992, on a placemat in a New Jersey diner with Rob Pike. The following days, Pike and Thompson implemented it and updated Plan 9 to use it throughout, and then communicated their success back to X/Open.

UTF-8 was first officially presented at the USENIX conference in San Diego, from January 2529, 1993.

[edit] Description

The UTF-8 encoding is variable-width, with each character represented by 1 to 4 bytes. Each byte has 04 leading consecutive 1 bits followed by a zero bit to indicate its type. N 1 bits indicates the first byte in a N-byte sequence, with the exception that zero 1 bits indicates a one-byte sequence while one 1 bit indicates a continuation byte in a multi-byte sequence (this was done for ASCII compatibility). The scalar value of the Unicode code point is the concatenation of the non-control bits. In this table, zeroes and ones represent control bits, x-s represent the lowest 8 bits of the Unicode value, y-s represent the next higher 8 bits, and z-s represent the bits higher than that.



	Unicode
	Byte1
	Byte2
	Byte3
	Byte4
	example



	U+0000U+007F

(0 to 127)
	0xxxxxxx
	
	
	
	'$' U+0024

 00100100

 0x24



	U+0080U+07FF

(128 to 2,047)
	110yyyxx
	10xxxxxx
	
	
	'' U+00A2

 11000010,10100010

 0xC2,0xA2



	U+0800U+FFFF

(2,048 to 65,535)
	1110yyyy
	10yyyyxx
	10xxxxxx
	
	'' U+20AC

 11100010,10000010,10101100

 0xE2,0x82,0xAC



	U+10000U+10FFFF

(65,536 to 1,114,111)
	11110zzz
	10zzyyyy
	10yyyyxx
	10xxxxxx
	'𤭢' U+024B62

 11110000,10100100,10101101,10100010

 0xF0,0xA4,0xAD,0xA2




So the first 128 characters (US-ASCII) need one byte. The next 1,920 characters need two bytes to encode. This includes Latin letters with diacritics and characters from Greek, Cyrillic, Coptic, Armenian, Hebrew, Arabic, Syriac and Tāna alphabets. Three bytes are needed for the rest of the Basic Multilingual Plane (which contains virtually all characters in common use). Four bytes are needed for characters in the other planes of Unicode, which include less common CJK characters and various historic scripts.

By continuing the pattern given above it is possible to deal with much larger numbers. The original specification allowed for sequences of up to six bytes covering numbers up to 31 bits (the original limit of the Universal Character Set). However, UTF-8 was restricted by RFC 3629 to use only the area covered by the formal Unicode definition, U+0000 to U+10FFFF, in November 2003.

With these restrictions, bytes in a UTF-8 sequence have the following meanings. The ones marked in red can never appear in a legal UTF-8 sequence. The ones in green are represented in a single byte. The ones in white must only appear as the first byte in a multi-byte sequence, and the ones in orange can only appear as the second or later byte in a multi-byte sequence:



	binary
	hex
	decimal
	notes



	00000000-01111111
	00-7F
	0-127
	US-ASCII (single byte)



	10000000-10111111
	80-BF
	128-191
	Second, third, or fourth byte of a multi-byte sequence



	11000000-11000001
	C0-C1
	192-193
	Overlong encoding: start of a 2-byte sequence, but code point  127



	11000010-11011111
	C2-DF
	194-223
	Start of 2-byte sequence



	11100000-11101111
	E0-EF
	224-239
	Start of 3-byte sequence



	11110000-11110100
	F0-F4
	240-244
	Start of 4-byte sequence



	11110101-11110111
	F5-F7
	245-247
	Restricted by RFC 3629: start of 4-byte sequence for codepoint above 10FFFF



	11111000-11111011
	F8-FB
	248-251
	Restricted by RFC 3629: start of 5-byte sequence



	11111100-11111101
	FC-FD
	252-253
	Restricted by RFC 3629: start of 6-byte sequence



	11111110-11111111
	FE-FF
	254-255
	Invalid: not defined by original UTF-8 specification




[edit] Invalid byte sequences

Not all sequences of bytes are valid UTF-8. A UTF-8 decoder should be prepared for:


	the red invalid bytes in the above table

	an unexpected continuation byte

	a start byte not followed by enough continuation bytes

	a sequence that decodes to a value that should use a shorter sequence (an "overlong form").



Many earlier decoders would happily try to decode these. Carefully crafted invalid UTF-8 could make them either skip or create ASCII characters such as NUL, slash, or quotes. Invalid UTF-8 has been used to bypass security validations in high profile products including Microsoft's IIS web server.

RFC 3629 states "Implementations of the decoding algorithm MUST protect against decoding invalid sequences." The Unicode Standard requires decoders to "...treat any ill-formed code unit sequence as an error condition. This guarantees that it will neither interpret nor emit an ill-formed code unit sequence." Many UTF-8 decoders throw an exception if a string has an error in it. In recent times this has been found to be impractical: being unable to work with data means you cannot even try to fix it. One example was Python 3.0 which would exit immediately if the command line had invalid UTF-8 in it. A more useful solution is to translate the first byte to a replacement and continue parsing with the next byte. Popular replacements are:


	The replacement character '�' (U+FFFD)

	The '?' or '' character (U+003F or U+00BF)

	The invalid Unicode code points U+DC80..U+DCFF where the low 8 bits are the byte's value.

	Interpret the bytes according to another encoding (often ISO-8859-1 or CP1252).



Replacing errors is "lossy": more than one UTF-8 string converts to the same Unicode result. Therefore the original UTF-8 should be stored, and translation should only be used when displaying the text to the user.

[edit] Invalid code points

UTF-8 may only legally be used to encode valid Unicode scalar values. According to the Unicode standard the high and low surrogate halves used by UTF-16 (U+D800 through U+DFFF) and values above U+10FFFF are not legal Unicode values, and the UTF-8 encoding of them is an invalid byte sequence and should be treated as described above.

Whether an actual application should treat these as invalid is questionable. Allowing them allows lossless conversion of an invalid UTF-16 string and allows CESU encoding (described below) to be decoded. There are other code points that are far more important to detect and reject, such as the reversed-BOM U+FFFE, or the codes U+0080..U+00AF which may indicate improperly translated CP1252 or double-encoded UTF-8.

[edit] Official name and incorrect variants

The official name is "UTF-8". All letters are upper-case, and the name is hyphenated. This spelling is used in all the documents relating to the encoding.

Alternatively, the name "utf-8" may be used by all standards conforming to the Internet Assigned Numbers Authority (IANA) list (which include CSS, HTML, XML, and HTTP headers), as the declaration is case insensitive.

Other descriptions that omit the hyphen or replace it with a space, such as "utf8" or "UTF 8", are incorrect. Despite this, most agents such as browsers can understand them.

[edit] UTF-8 derivations

The following implementations are slight differences from the UTF-8 specification. They are incompatible with the UTF-8 specification.

[edit] CESU-8

Main article: CESU-8
Many pieces of software added UTF-8 conversions for UCS-2 data and did not alter their UTF-8 conversion when UCS-2 was replaced with the surrogate-pair supporting UTF-16. The result is that each half of a UTF-16 surrogate pair is encoded as its own 3-byte UTF-8 encoding, resulting in 6 bytes rather than 4 for characters outside the Basic Multilingual Plane. Oracle databases use this, as well as Java and Tcl as described below, and probably a great deal of other Windows software where the programmers were unaware of the complexities of UTF-16. Although most usage is by accident, a supposed benefit is that this preserves UTF-16 binary sorting order when CESU-8 is binary sorted.

[edit] Modified UTF-8

In Modified UTF-8 the null character (U+0000) is encoded as 0xC0,0x80 rather than 0x00, which is not valid UTF-8 because it is not the shortest possible representation. Modified UTF-8 strings will never contain any null bytes, which allows them (with a null byte added to the end) to be processed by the traditional ASCIIZ string functions, yet allows all Unicode values including U+0000 to be in the string.

All known Modified UTF-8 implementations also treat the surrogate pairs as in CESU-8.

In normal usage, the Java programming language supports standard UTF-8 when reading and writing strings through InputStreamReader and OutputStreamWriter. However it uses Modified UTF-8 for object serialization, for the Java Native Interface, and for embedding constant strings in class files. Tcl also uses the same modified UTF-8 as Java for internal representation of Unicode data but uses strict CESU-8 for external data.

[edit] Byte order mark

Many Windows programs (including Windows Notepad) add the bytes 0xEF,0xBB,0xBF at the start of any document saved as UTF-8. This is the UTF-8 encoding of the Unicode byte-order mark (BOM), and is commonly referred to as a UTF-8 BOM even though it is not relevant to byte order. The BOM can also appear if another encoding with a BOM is translated to UTF-8 without stripping it.

The presence of the UTF-8 BOM may cause interoperability problems with existing software that could otherwise handle UTF-8, for example:


	Older text editors may display the BOM as "" at the start of the document, even if the UTF-8 file contains only ASCII and would otherwise display correctly.

	Programming language parsers can often handle UTF-8 in string constants and comments, but cannot parse the BOM at the start of the file.

	Programs that identify file types by leading characters may fail to identify the file if a BOM is present even if the user of the file could skip the BOM. Or conversely they will identify the file when the user cannot handle the BOM. An example is the Unix shebang syntax.

	Programs that insert information at the start of a file will result in a file with the BOM somewhere in the middle of it (this is also a problem with the UTF-16 BOM). One example is offline browsers that add the originating URL to the start of the file.



If compatibility with existing programs is not important, the BOM could be used to identify if a file is UTF-8 versus a legacy encoding, but this is still problematic due to many instances where the BOM is added or removed without actually changing the encoding, or various encodings are concatenated together. Checking if the text is valid UTF-8 is more reliable than using BOM.

[edit] Advantages and disadvantages



	


	This section needs additional citations for verification.

Please help improve this article by adding reliable references. Unsourced material may be challenged and removed. (October 2009)




[edit] General

[edit] Advantages


	The ASCII characters are represented by themselves as single bytes that do not appear anywhere else, which makes UTF-8 work with the majority of existing APIs that take bytes strings but only treat a small number of ASCII codes specially. This removes the need to write a new Unicode version of every API, and makes it much easier to convert existing systems to UTF-8 than any other Unicode encoding.

	UTF-8 is the only encoding for XML entities that does not require a BOM or an indication of the encoding.

	UTF-8 and UTF-16 are the standard encodings for Unicode text in HTML documents, with UTF-8 as the preferred and most used encoding.

	UTF-8 strings can be fairly reliably recognized as such by a simple heuristic algorithm. The chance of a random string of bytes being valid UTF-8 and not pure ASCII is 3.9% for a two-byte sequence, 0.41% for a three-byte sequence and 0.026% for a four-byte sequence. ISO/IEC 8859-1 is even less likely to be mis-recognized as UTF-8: the only non-ASCII characters in it would have to be in sequences starting with either an accented letter or the multiplication symbol and ending with a symbol. This is an advantage that most other encodings do not have, causing errors (mojibake) if the encoding is not stated in the file and wrongly guessed.

	Sorting of UTF-8 strings as arrays of unsigned bytes will produce the same results as sorting them based on Unicode code points.

	One UTF-8 advantage is that other byte-based encodings can pass through the same API. This means however that the encoding must be identified. Because the other encodings are unlikely to be valid UTF-8, a reliable way to implement this is to assume UTF-8 and switch to a legacy encoding only if several invalid UTF-8 byte sequences are encountered.



[edit] Disadvantages


	A UTF-8 parser that is not compliant with current versions of the standard might accept a number of different pseudo-UTF-8 representations and convert them to the same Unicode output. This provides a way for information to leak past validation routines designed to process data in its eight-bit representation.

	The introduction of UTF-8 gave one new active encoding on top of the locally established encoding. To have two actively used encodings gave bugs and confusion, and UTF-8 was blamed for that in countries where there had not been any encoding troubles for some years.



[edit] Compared to single-byte encodings

[edit] Advantages


	UTF-8 can encode any Unicode character, avoiding the need to figure out and set a "code page" or otherwise indicate what character set is in use, and allowing output in multiple languages at the same time. For many languages there has been more than one single-byte encoding in usage, so even knowing the language was insufficient information to display it correctly.

	The bytes 0xfe and 0xff do not appear, so a valid UTF-8 stream never matches the UTF-16 byte order mark and thus cannot be confused with it. The absence of 0xFF (\377) also eliminates the need to escape this byte in Telnet (and FTP control connection).



[edit] Disadvantages


	UTF-8 encoded text is larger than the appropriate single-byte encoding except for plain ASCII characters. In the case of languages which used 8-bit character sets with non-Latin alphabets encoded in the upper half (such as most Cyrillic and Greek alphabet code pages), letters in UTF-8 will be double the size. For some languages such as Hindi's Devanagari and Thai, letters will be triple the size (this has caused objections in India and other countries).

	A vocal number of computer users feel their current 8-bit encoding (such as Windows-1252) include all the necessary characters for them and all users they communicate with. They therefore see no benefit in Unicode, though often their hostility is mis-directed at UTF-8 specifically and not Unicode in general.

	It is possible in UTF-8 (or any other multi-byte encoding) to split a string in the middle of a character, which may result in an invalid string if the pieces are not concatenated later.

	If the code points are all the same size, measurements of a fixed number of them is easy. Due to ASCII-era documentation where "character" is used as a synonym for "byte" this is often considered important. However, by measuring string positions using bytes instead of "characters" most algorithms can be easily and efficiently adapted for UTF-8.



[edit] Compared to other multi-byte encodings

[edit] Advantages


	UTF-8 uses the codes 0-127 only for the ASCII characters.

	UTF-8 can encode any Unicode character. Files in different languages can be displayed correctly without having to choose the correct code page or font. For instance Chinese and Arabic can be in the same text without special codes inserted to switch the encoding.

	UTF-8 is "self-synchronizing": character boundaries are easily found when searching either forwards or backwards. If bytes are lost due to error or corruption, one can always locate the beginning of the next character and thus limit the damage. Many multi-byte encodings are much harder to resynchronize.

	Any byte oriented string searching algorithm can be used with UTF-8 data, since the sequence of bytes for a character cannot occur anywhere else. Some older variable-length encodings (such as Shift JIS) did not have this property and thus made string-matching algorithms rather complicated.

	Efficient to encode using simple bit operations. UTF-8 does not require slower mathematical operations such as multiplication or division (unlike the obsolete UTF-1 encoding).



[edit] Disadvantages


	UTF-8 often takes more space than an encoding made for one or a few languages. Latin letters with diacritics and characters from other alphabetic scripts typically take one byte per character in the appropriate multi-byte encoding but take two in UTF-8. East Asian scripts generally have two bytes per character in their multi-byte encodings yet take three bytes per character in UTF-8.



[edit] Compared to UTF-16

[edit] Advantages


	Converting to UTF-16 while maintaining compatibility with existing programs (such as was done with Windows) requires every API and data structure that takes a string to be duplicated. Handling of invalid encodings makes this much more difficult than it may first appear.

	Byte streams containing invalid UTF-8 cannot be losslessly converted to UTF-16. Invalid UTF-16 however can be losslessly converted to UTF-8. This turns out to be surprisingly important in practice.

	Characters outside the basic multilingual plane are not a special case. UTF-16 is often mistaken to be the obsolete constant-length UCS-2 encoding, leading to code that works for most text but suddenly fails for non-BMP characters.

	ASCII characters take 1 byte in UTF-8 and 2 in UTF-16. Text in all languages using codepoints below U+0800 (which includes all modern European languages) will be smaller in UTF-8 due to the presence of ASCII spaces, newlines, numbers, punctuation, and Latin letters.

	Most communication and storage was designed for a stream of bytes. A UTF-16 string must use a pair of bytes for each code, which introduces a couple of potential problems:

	The order of those two bytes becomes an issue and must be added to the protocol, such as with a byte order mark

	If a byte is missing from UTF-16, the whole rest of the string will be meaningless text.







[edit] Disadvantages


	A simplistic parser for UTF-16 is unlikely to convert invalid sequences to ASCII. Since the dangerous characters in most situations are ASCII, a simplistic UTF-16 parser is much less dangerous than a simplistic UTF-8 parser.

	Characters U+0800 through U+FFFF use three bytes in UTF-8, but only two in UTF-16. As a result, text in (for example) Chinese, Japanese or Hindi could take more space in UTF-8 if there are more of these characters than there are ASCII characters. Since ASCII includes the space, Arabic numerals, newline characters, most characters used in programming and markup languages, as a punctuation marks used in some of such languages, this rarely happens. For example both the Japanese and the Korean UTF-8 article on Wikipedia take more space if saved as UTF-16 than the original UTF-8 version 

	In UCS-2 (but not UTF-16) Unicode code points are all the same size, making measurements of a fixed number of them easy. Due to ASCII-era documentation where "character" is used as a synonym for "byte" this is often considered important. Most UTF-16 implementations, including Windows, measure UTF-16 non-BMP characters as 2 units, as this is the only practical way to handle the strings. The same applies to UTF-8.



[edit] See also


	Alt code

	ASCII

	Byte order mark

	Character encodings in HTML

	Comparison of e-mail clients#Features

	Comparison of Unicode encodings

	GB 18030

	Iconva standardized API used to convert between different character encodings

	ISO/IEC 8859

	Unicode and e-mail

	Unicode and HTML

	UTF-8 in URIs

	UTF-9 and UTF-18

	UTF-16/UCS-2

	Universal Character Set
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[edit] External links

There are several current definitions of UTF-8 in various standards documents:


	RFC 3629 / STD 63 (2003), which establishes UTF-8 as a standard Internet protocol element

	The Unicode Standard, Version 5.0, 3.9 D92, 3.10 D95 (2007)

	The Unicode Standard, Version 4.0, 3.93.10 (2003)

	ISO/IEC 10646:2003 Annex D (2003)



They supersede the definitions given in the following obsolete works:


	ISO/IEC 10646-1:1993 Amendment 2 / Annex R (1996)

	The Unicode Standard, Version 2.0, Appendix A (1996)

	RFC 2044 (1996)

	RFC 2279 (1998)

	The Unicode Standard, Version 3.0, 2.3 (2000) plus Corrigendum #1: UTF-8 Shortest Form (2000)

	Unicode Standard Annex #27: Unicode 3.1 (2001)



They are all the same in their general mechanics, with the main differences being on issues such as allowed range of code point values and safe handling of invalid input.


	Original UTF-8 paper (or pdf) for Plan 9 from Bell Labs

	RFC 5198 defines UTF-8 NFC for Network Interchange

	UTF-8 test pages by Andreas Prilop and the World Wide Web Consortium

	How to configure e-mail clients to send UTF-8 text

	Unix/Linux: UTF-8/Unicode FAQ, Linux Unicode HOWTO, UTF-8 and Gentoo

	The Unicode/UTF-8-character table displays UTF-8 in a variety of formats (with Unicode and HTML encoding information)

	Online Tool for URL Encoding/Decoding according to RFC 3986 / RFC 3629(JavaScript, GPL)

	Unicode and Multilingual Web Browsers from Alan Wood's Unicode Resources describes support and additional configuration of Unicode/UTF-8 in modern browsers

	JSP Wiki Browser Compatibility page details specific problems with UTF-8 in older browsers

	Mathematical Symbols in Unicode

	Unicode.se shows how to set your homepages and databases to UTF-8

	Graphical View of UTF-8 in ICU's Converter Explorer
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In computing, UTF-16 (16-bit UCS/Unicode Transformation Format) is a variable-length character encoding for Unicode, capable of encoding the entire Unicode repertoire. The encoding form maps each character to a sequence of 16-bit words. Characters are known as code points and the 16-bit words are known as code units. For characters in the Basic Multilingual Plane (BMP) the resulting encoding is a single 16-bit word. For characters in the other planes, the encoding will result in a pair of 16-bit words, together called a surrogate pair. All possible code points from U+0000 through U+10FFFF, except for the surrogate code points U+D800U+DFFF (which are not characters), are uniquely mapped by UTF-16 regardless of the code point's current or future character assignment or use.

As many uses in computing require units of bytes (octets) there are three related encoding schemes which map to octet sequences instead of words: namely UTF-16, UTF-16BE, and UTF-16LE. They differ only in the byte order chosen to represent each 16-bit unit and whether they make use of a Byte Order Mark. All of the schemes will result in either a 2 or 4-byte sequence for any given character.

UTF-16 is officially defined in Annex Q of the international standard ISO/IEC 10646-1. It is also described in The Unicode Standard version 2.0 and higher, as well as in the IETF's RFC 2781.

UCS-2 (2-byte Universal Character Set) is a similar yet older character encoding that was superseded by UTF-16 in Unicode version 2.0, though it still remains in use. The UCS-2 encoding form is identical to that of UTF-16, except that it does not support surrogate pairs and therefore can only encode characters in the BMP range U+0000 through U+FFFF. As a consequence it is a fixed-length encoding that always encodes characters into a single 16-bit value. As with UTF-16, there are three related encoding schemes (UCS-2, UCS-2BE, UCS-2LE) that map characters to a specific byte sequence.

Because of the technical similarities and upwards compatibility from UCS-2 to UTF-16, the two encodings are often erroneously conflated and used as if interchangeable, so that strings encoded in UTF-16 are sometimes misidentified as being encoded in UCS-2.

For both UTF-16 and UCS-2, all 65,536 code points contained within the BMP (Plane 0), excluding the 2,048 special surrogate code points, are assigned to code units in a one-to-one correspondence with the 16-bit non-negative integers with the same values. Thus code point U+0000 is encoded as the number 0, and U+FFFF is encoded as 65535 (which is FFFF16 in hexadecimal).
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[edit] Encoding of characters outside the BMP

The improvement that UTF-16 made over UCS-2 is its ability to encode characters in planes 116, not just those in plane 0 (BMP: Basic Multilingual Plane). This was done by taking an unassigned portion of the 16 bit UCS-2 space, shown to scale by color here:
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	DC00
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	DFFF



	D800
	010000
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	⋮



	DBFF
	10FC00
	10FC01
	
	10FFFF




UTF-16 represents non-BMP characters (those from U+10000 through U+10FFFF) using a pair of 16-bit words, known as a surrogate pair. First 1000016 is subtracted from the code point to give a 20-bit value. This is then split into two separate 10-bit values each of which is represented as a surrogate with the most significant half placed in the first surrogate. To allow safe use of simple word-oriented string processing, separate ranges of values are used for the two surrogates: 0xD8000xDBFF for the first, most significant surrogate (marked brown) and 0xDC00-0xDFFF for the second, least significant surrogate (marked azure).

For example, the character at code point U+10000 becomes the code unit sequence 0xD800 0xDC00, and the character at U+10FFFD, the upper limit of Unicode, becomes the sequence 0xDBFF 0xDFFD. Unicode and ISO/IEC 10646 do not, and will never, assign characters to any of the code points in the U+D800U+DFFF range, so an individual code value from a surrogate pair does not ever represent a character.

Because the most commonly used characters are all in the Basic Multilingual Plane, code is often not tested thoroughly with surrogate pairs. This leads to persistent bugs, and potential security holes, even in popular and well-reviewed application software.

[edit] Byte order encoding schemes

The UTF-16 and UCS-2 encoding forms produce a sequence of 16-bit words or code units. These are not directly usable as a byte or octet sequence because the endianness of these words varies according to the computer architecture; either big-endian or little-endian. To account for this choice of endianness each encoding form defines three related encoding schemes: for UTF-16 there are the schemes UTF-16, UTF-16BE, and UTF-16LE, and for UCS-2 there are the schemes UCS-2, UCS-2BE, and UCS-2LE.

The UTF-16 (and UCS-2) encoding scheme allows either endian representation to be used, but mandates that the byte order should be explicitly indicated by prepending a Byte Order Mark before the first serialized character. This BOM is the encoded version of the Zero-Width No-Break Space (ZWNBSP) character, codepoint U+FEFF, chosen because it should never legitimately appear at the beginning of any character data. This results in the byte sequence FE FF (in hexadecimal) for big-endian architectures, or FF FE for little-endian. The BOM at the beginning of a UTF-16 or UCS-2 encoded data is considered to be a signature separate from the text itself; it is for the benefit of the decoder. Technically, with the UTF-16 scheme the BOM prefix is optional, but omitting it is not recommended as UTF-16LE or UTF-16BE should be used instead. If the BOM is missing, barring any indication of byte order from higher-level protocols, big endian is recommended to be used or assumed. The BOM is not optional in the UCS-2 scheme.

The UTF-16BE and UTF-16LE encoding schemes (and correspondingly UCS-2BE and UCS-2LE) are similar to the UTF-16 (or UCS-2) encoding scheme. However rather than using a BOM prepended to the data, the byte order used is implicit in the name of the encoding scheme (LE for little-endian, BE for big-endian). Since a BOM is specifically not to be prepended in these schemes, if an encoded ZWNBSP character is found at the beginning of any data encoded by these schemes it is not to be considered to be a BOM, but instead is considered part of the text itself. In practice most software will ignore these "accidental" BOMs.

The IANA has approved UTF-16, UTF-16BE, and UTF-16LE for use on the Internet, by those exact names (case insensitively). The aliases UTF_16 or UTF16 may be meaningful in some programming languages or software applications, but they are not standard names in Internet protocols.

[edit] Use in major operating systems and environments



	


	This section's factual accuracy is disputed. Please see the relevant discussion on the talk page. (January 2010)




UTF-16 is the native internal representation of text in the Microsoft Windows 2000/XP/2003/Vista/CE; Qualcomm BREW operating systems; the Java and .NET bytecode environments; Mac OS X's Cocoa and Core Foundation frameworks; and the Qt cross-platform graphical widget toolkit.

Symbian OS used in Nokia S60 handsets and Sony Ericsson UIQ handsets uses UCS-2.

The Joliet file system, used in CD-ROM media, encodes file names using UCS-2BE (up to 64 Unicode characters per file).

Older Windows NT systems (prior to Windows 2000) only support UCS-2.. In Windows XP, no code point above U+FFFF is included in any font delivered with Windows for European languages.

The Python language environment officially only uses UCS-2 internally since version 2.1, but the UTF-8 decoder to "Unicode" produces correct UTF-16. Python can be compiled to use UCS-4 (UTF-32) but this is commonly only done on Unix systems.

Java originally used UCS-2, and added UTF-16 supplementary character support in J2SE 5.0. However, non-BMP characters require the individual surrogate halves to be entered individually, for example: "\uD834\uDD1E" for U+1D11E. C# additionally allows syntax such as "\U0001D11E", that is an upper-case 'U' instead of a lower, and with 8 hex digits instead of 4.

All of these implementations return the number of 16-bit "code units" rather than the number of Unicode "characters" when you use the equivalent of strlen() on their strings, and that indexing into a string returns the indexed 16-bit word, not the indexed "character". A "character" is an undefined unit in Unicode, due to combining characters, invisible characters, and the need to handle invalid encodings. Most of the confusion is due to obsolete ASCII-era documentation using the word "character" when a fixed-size "byte" was intended.

[edit] Examples



	code point
	character
	UTF-16 code value(s)
	glyph*



	U+007A
	small Z (Latin)
	007A
	z



	U+6C34
	water (Chinese)
	6C34
	水



	U+1D11E
	musical G clef
	D834 DD1E
	𝄞






	"水z𝄞" (water, z, G clef), UTF-16 encoded



	labeled encoding
	byte order
	byte sequence



	UTF-16LE
	little-endian
	34, 6C, 7A, 00, 34, D8, 1E, DD



	UTF-16BE
	big-endian
	6C, 34, 00, 7A, D8, 34, DD, 1E



	UTF-16
	little-endian, with BOM
	FF, FE, 34, 6C, 7A, 00, 34, D8, 1E, DD



	UTF-16
	big-endian, with BOM
	FE, FF, 6C, 34, 00, 7A, D8, 34, DD, 1E




* Appropriate font and software are required to see the correct glyphs.

[edit] Example UTF-16 encoding procedure

The character at code point U+64321 (hexadecimal) is to be encoded in UTF-16. Since it is above U+FFFF, it must be encoded with a surrogate pair, as follows:


v  = 0x64321
v = v - 0x10000
   = 0x54321
   = 0101 0100 0011 0010 0001

vh = 01 0101 0000 // higher 10 bits of v
vl = 11 0010 0001 // lower  10 bits of v
w1 = 0xD800 // the resulting 1st word is initialized with the high bits
w2 = 0xDC00 // the resulting 2nd word is initialized with the low bits

w1 = w1 | vh
   = 1101 1000 0000 0000
   |        01 0101 0000
   = 1101 1001 0101 0000
   = 0xD950

w2 = w2 | vl
   = 1101 1100 0000 0000
   |        11 0010 0001
   = 1101 1111 0010 0001
   = 0xDF21


The correct UTF-16 encoding for this character is thus the following word sequence:


0xD950 0xDF21


Since the character is above U+FFFF, the character cannot be encoded in UCS-2.

[edit] See also


	Comparison of Unicode encodings

	UTF-8
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			From Wikipedia, the free encyclopedia
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			IETF language tags are abbreviated language codes; for examples, "en" for English or "en-CA" for Canadian English. They are defined by the BCP 47 standard track, which is currently composed of normative RFC 5646 and RFC 4647 (also referencing the related informational RFC 5645), along with the normative content of the IANA Language Subtag Registry regulated by these RFCs. These language tags are used in a number of modern computing standards, including those from the IETF related to the Internet protocols such as HTTP, those from the W3 Consortium such as HTML, XML and PNG, and those from other private standardization bodies such as SGML or Unicode (in some of its standard annexes), or from national or regional standard bodies like ANSI or ECMA (for example in some of their standards related to computing languages, or to bibliographic references and documents classification used in institutional libraries).
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[edit] History

IETF language tags were first defined in RFC 1766, published in March 1995. In January 2001 this was superseded by RFC 3066, which added the use of ISO 639-2 codes (whereas previously only ISO 639-1 codes had been allowed), permitted subtags with digits for the first time, and adopted the concept of language ranges from HTTP/1.1 to help with matching of language tags.

The next revision of the specification came in September 2006 with the publication of RFC 4646 (the main part of the specification) and RFC 4647 (which deals with matching behaviour). RFC 4646 introduced a more structured format for language tags, utilizes ISO 15924 and UN M.49 in addition to the previously used ISO 639 (parts 1 and 2) and ISO 3166-1, and replaced the old registry of tags with a new registry of subtags. The small number of previously defined tags that did not conform to the new structure were grandfathered in order to maintain compatibility with RFC 3066.

An IETF Working Group has been preparing the current version of the specification, which is now approved and published since september 2009. The main purpose of this revision was to incorporate codes from ISO 639-3 and ISO 639-5 into the Language Subtag Registry, in order to increase the interoperability between the ISO 639 and BCP 47 standards.

[edit] Syntax of language tags

Each language tag is composed of one or more subtags separated by hyphens (-). Each subtag is made with basic Latin letters or digits only.

With the exception of private-use language tags (defined with the "x-" prefix) and grandfathered language tags (including those starting with the "i-" prefix and that were registered in the IANA database for language tags), the subtags occur in the following order:


	a single language subtag composed of 2 or 3 letters (potentially followed by up to three extended language subtags separated by hyphens: each one composed of 3 letters, those existing language tags that collided with the syntax of extended language subtags having been grandfathered in RFC 5646, so that there is currently no extended language subtag registered in the IANA database without an equivalent and preferred (primary) language subtag: all others are reserved for future parts of ISO 639),

	an optional script subtag, composed of 4 letters only;

	an optional region subtag, composed of 2 letters or 3 digits only;

	optional variant subtags, each one composed of either:

	5 to 8 letters, or

	one digit followed by 3 letters or digits;





	optional extension subtags, each one composed of:

	a single digit or a single letter with the exception of letter x, used as a singleton,

	a single hyphen, and

	2 to 8 letters or digits;





	an optional private use subtag, composed of a single letter x, followed by one or more of:

	a single hyphen, followed by

	1 to 8 letters or digits;







Subtags are not case sensitive, but the specification recommends using the same case as in the Language Subtag Registry, where region subtags are uppercase, script subtags are titlecase and all other subtags are lowercase. This capitalization follows the recommendations of the underlying ISO standards.

The use, interpretation (and matching) of language tags is currently defined in RFC 4647 (in combination with RFC 5646).

[edit] Origin of registered subtags

Most registered subtags are derived from other standards:


	the (primary) language subtags (and their extension language subtags) come from the parts 1, 2, 3 or 5 of ISO 639 (private use language codes 'qaa' through 'qtz' are accepted, but collections in ISO 639-5 are specifically excluded from possible extension language subtags);

	the script subtags come from ISO 15924 (including private use codes 'Qaaa' through 'Qabx');

	the region subtags come from either:

	ISO 3166-1 alpha-2 for countries and territories (including private use codes 'AA', 'QM' through 'QZ', 'XA' through 'XZ', and 'ZZ'); or

	UN M.49 standard: only the restricted subset of numerical codes assigned to (supranational) continental or subcontinental geographical regions (including the legacy grouping '830' for Channel Islands as it had no code assignment in ISO 3166-1), but excluding the economical and other groupings of countries and/or territories.







The Language Subtag Registry, maintained by IANA, lists all the current valid public subtags:


	no extended language subtags have yet been registered without a preferred value for individual languages, which are now encoded from ISO 639-3 codes as (primary) language subtags;

	the variant subtags are not derived from any other standard (they are registered specifically in the IANA database according to the policy defined in the BCP 47 standard track);

	no extension subtags have yet been registered for now (they are reserved for future standardization).



The most commonly seen language tags consist of just a language subtag, or a language subtag and a region subtag. For example, en represents English, and consists of a single language subtag (from ISO 639-1), while en-CA represents Canadian English, and consists of the language subtag en followed by the region subtag CA (from ISO 3166-1).

However, many region subtags are most often deprecated (for use as language tags for the identification of languages only) in their associations with a primary language tag, by the specific registration of preferred values which are now (primary) language subtags (coming from ISO 639-3). The region subtags are still frequent and permitted, for two reasons:


	language tags have frequently been used also as locale idenfiers in many applications (the BCP 47 language tags are normally not defined as locale identifiers, and applications should better use other identification mechanisms or separate encoding for defining and matching locales, which are out of scope of the IETF BCP 47 standard track);

	most regional differences in languages are still perceived as dialectal differences, rather than being purely regional, and these dialectal differences are still not encoded in the current parts of ISO 639 (they may be encoded in the future, and possibly integrated in a revision of BCP 47 language tags as extended language subtags, to maintain the compatibility).

	Not all linguistic regions can be represented with a valid region subtag: the subnational regional dialects of a primary language are currently registered specifically as variant subtags, because ISO 3166-2 administrative region codes are not accepted as valid BCP 47 subtags, and they are most often not correctly representing the region where the dialect is effectively spoken (for example the 'valencia' variant subtag for the Valencian dialect of Catalan is registered specifically in the IANA database, with the restricting language tag prefix 'ca' defined for the Catalan individual language, but the region subtag 'ES' for Spain is not necessary in the prefix as it is not distinctive enough and implicit for that specific dialect spoken in two autonomous regions of Spain).



The initial registration of subtags (as well as those for grandfathered language tags, or the update for now redundant subtags) in the IANA registry is currently defined in the informational RFC 5645 (which complements the previous RFC 4645), according to the standard policy defined in RFC 5646.

The private use subtags are not registered in the IANA database as they are implementation-dependant and subject to private agreements between third-parties using them (these private agreements are out of scope of the BCP 47 standard track).

[edit] Relation to other standards

Although subtags are often derived from ISO standards, they do not follow these standards absolutely as this could lead to the meaning of language tags changing over time.

In particular, a subtag derived from a code assigned by ISO 639, ISO 15924, ISO 3166 (or UN M.49 only for supranational geographical regions) remains a valid (though deprecated) subtag even if the code is withdrawn from the corresponding ISO standard. If the ISO standard later assigns a new meaning to the withdrawn code, the corresponding subtag will still retain its old meaning.

This stability was introduced in the (now obsolete) RFC 4646 (and confirmed in its successor). Before RFC 4646, changes in the meaning of ISO codes could cause changes in the meaning of language tags.

[edit] Relations to ISO 639-3 (individual languages and macro-languages) and some parts of ISO 639-1

The obsoleted RFC 4646 (as well as its current successor RFC 5646), unlike its predecessors, defined the concept of an extended language subtag, although it still did not permit the registration of such subtags.

However, in the newer RFC 5645 and RFC 5646, all individual languages and macro-languages of ISO 639-3 were finally registered as (primary) language subtags, with a new language matching algorithm that allows a resource whose localization is missing in an individual language to be looked for in its macro-language, whose code is now present in the IANA database along with other classification information coming from ISO 639-3 (and also ISO 639-5 for language families).

The new version of the specification still allows certain codes to be registered as extended language subtags. Most of them however are for individual languages that are members of a macro-language, for which the language subtag for the macro-language is used as the prefix tag, and the ISO 639-3 code of the individual language is used as a extension language subtag, valid only for this prefix; a preferred value is also defined in this case, which replaces the combination of these subtags by just the single subtag for the individual language, so effectively the language-extlang tag is now defined as an alias to the shorter (primary) language tag for all individual languages defined in ISO 639-3 (or defined with the even shorter alpha-2 codes already inherited from ISO 639-1, where the alpha-3 codes of ISO 639-2 and ISO 639-3 were also defined as aliases to the alpha-2 code, when they existed for that individual language).

Additionally, some legacy full language tags that used combinations of subtags, that do not follow this pattern (but were defined for example using a IANA specific prefix like "i-" followed by a specific subtag), but that were used to refer to individual languages that have now been encoded in ISO 639-3, have been grandfathered, meaning that they are no longer recommended even if they remain valid:


	For example, the language tag zh-min-nan for the Minnan language is also defined as a grandfathered language tag, with also a preferred value using the newer shorter (primary) language tag (such as nan in this case).

	Another example is the Hakka language which was previously defined with the IANA prefix as i-hak, is now a grandfathered language tag, whose preferred value is now just hak (coming from ISO 639-3), and whose display name is now Hakka Chinese. A new alias for the same language was also added from zh-hak to hak using the standard (prefix-based) rules for valid extension language subtags.

	Similar grandfathered combinations of a primary language subtag with region subtags were also aliased to a preferred (primary) language tag, notably for the various (national) sign languages that were also encoded as individual languages in ISO 639-3 and added to the IANA registry.



[edit] Relations to ISO 639-5 (language collections) and some parts of ISO 639-2

ISO 639-5 defines language families with alpha-3 codes in a different way than the codes that were initially encoded with alpha-2 codes in ISO 639-2 (including also one code already present in ISO 639-1). Notably, the language collections are now all defined in ISO 639-5 as inclusive, rather than being defined exclusively. This means that language collections have a broader scope than before, in some cases where it could encompass some other languages that wre already encoded too separately within ISO 639-2.

To avoid breaking the implementations that may still depend on the older (exclusive) definition of these collections, a grouping type attribute has been added for all collections that were already encoded in ISO 639-2 (such grouping type is not defined for the newed collections added only in ISO 639-5), within the ISO 639-5 standard.

But this property has still not been added, for now, in the IANA database for language subtags, which instead defines the Language-type entries for these primary language tags, with a Scope property just equal to collection, without making any distinction for them when the inclusive/exclusive definition could be significant. It is still left to implementations to choose how they will match collections of individual languages or macro-languages. As a consequence, BCP 47 language tags that include primary language tags of collections cannot safely be interpreted using the newer inclusive definition of language families introduced in ISO 639-3 and ISO 639-5.

The newer alpha-3 codes for these collections were also defined as aliases to a preferred value using existing alpha-2 codes, when they were already encoded like this (this concerns for now only one alpha-3 code in ISO 639-2 which was already encoded as a primary language subtag, but aliased to a preferred value that was also already encoded in ISO 639-1 with a shorter alpha-2 code, but it may happen in the future for other subtags, if a primary language subtag currently defined with the Scope property of a macro-language is later redefined with the Scope of a collection that would be later added into ISO 639-5 and deprecated from ISO 639-3).

It should be noted that the language collections currently defined in ISO 639-5 are very broad and are not as precise as what can be found in linguistic resources like The Ethnologue (published by SIL International) or even more precisely by The Linguist List (LinguistList.org). A comprehensive and more precise classification of language families is still a work in progress, as well as the classification of languages or macro-languages within these collections, so this is still not standardized.

Neither the ISO 639 standard nor the BCP 47 currently defines precisely which of the languages or macro-languages currently encoded in ISO 639-3 (and parts of ISO 639-2 or ISO 639-1) are members of these collections: only the hierarchical classification of existing collections already encoded in ISO 639-5 is encoded, using the newer inclusive definition of these collections (and not the legacy exclusive definition inherited from ISO 639-2 or ISO 639-1).

This means that using the code of language collections for language identification within BCP 47 is still risky and still cannot be recommended (except for individual languages which are currently not identified, or still unencoded), until a further revision of the related standards is applied and published (this may take several years, or could even never happen if linguists do not solve their disagreements about some languages, notably with languages that are perceived by some linguists as creoles or pidgins and by others as individual languages belonging principally to one family, or for languages that have progressively evolved from one family to another one from which it has borrowed lots of terms and constructions).

On the opposite, the classification of individual languages within their macro-language is now standardized (in ISO 639-3, as well as in the IANA database for BCP 47 language tags).

[edit] Relations to ISO 15924 (script subtags), ISO/IEC 10646 and Unicode

Script subtags were already added in RFC 4646, from the list of codes that were defined in ISO 15924. They were already in the IANA database when the revision RFC 5646 was published. They are maintained and can now be encoded more safely after region subtags but still before variant subtags for dialects or orthographic variants of the same individual language written with the same script.

In addition, some primary language subtags are now defined with a property named Suppressed Script which indicates the cases where a single script can be safely assumed by default for the language, even if it can be written with another script. In this case, the combined language-script language tag is effectively an alias (declared redundant in the IANA database) to just the language subtag. A different script subtag can still be appended to make the distinction, when necessary. For example yi-Hebr is aliased to the preferred value yi, because the generic Hebrew script code is assumed for the Yiddish language.

Some more complex aliasing patterns have also been studied. For example zh-Hans-SG is now aliased (as redundant) to the preferred value "zh-Hans", because the region code is not significant, and the written form used in Singapore uses the same simplified version of the sinograms as used in other countries where Chinese is written. However the script variant code is maintained because it is significant.

Note that ISO 15924 includes some codes for several script variants (for example Hans and Hant for simplified and traditional forms of ideographs) that are unified within Unicode and ISO/IEC 10646. These script variants are most often encoded for bibliographic purpose, but are not always significant from a linguistic point of view (for example Latf and Latg script codes for the Fraktur and Gaelic variants of the Latin script, which are unified within Latn in Unicode and ISO/IEC 10646). Some of these script subtags may be aliased to a preferred value within BCP 47 and in the IANA database, if necessary (but they are still part of the IANA registry and not aliased there, because they may expose orthographic and possibly semantic differences, with different analysis of letters, diacritics, and digraphs/trigraphs as default grapheme clusters, or differences in letter casing rules).

[edit] Past issues with ISO 3166-1 and UN M.49 (region subtags)

Further information: The CS controversy
If a new ISO 3166-1 alpha-2 code would conflict with an existing region subtag (due to the code having previously had a different meaning), a UN M.49 code can be used instead. This rule was introduced in the now obsoleted RFC 4646, but maintained in its current successor RFC 5646. UN M.49 is also the source for region subtags such as 005 for South America, as ISO 3166 does not provide codes for supranational regions.

In addition, most languages that needed a region subtag in RFC 4646 (and previous versions) are no longer needing it with their new preferred value (using a single primary language subtag, from ISO 639-3). The now prefered mechanism is not to use region subtags, but rather to register and use variant subtags for regional variants of a language, when they are now perceived as dialects of the same language, or to request the encoding of newer codes in ISO 639-3 for individual languages (possibly transforming an existing primary language that encompassed these variants into a macro-language), or using a script subtag when the difference is just the script and the same language is written the same way in multiple countries using the same script variant.

Some past language tags that used a region subtag which can be assumed by default for the language (on a linguistic point of view where just the language needs to be identified, and not other localization data), are also declared in the IANA registry as redundant tags. For example de-DE is redundant and aliased to the preferred value de (using just the preferred primary language subtag).

Further works will occur in the future for the comprehensive encoding of language variants and dialects in a new part of ISO 639 (and then in a later revision of RFCs assigned in the BCP 47 standard track).

[edit] See also

[edit] Notes and references



	^ RFC 2616: Hypertext Transfer Protocol -- HTTP/1.1, section 3.10

	^ HTML 4.01 Specification, section 8.1

	^ Extensible Markup Language (XML) 1.0 (Fifth Edition), section 2.12

	^ Portable Network Graphics (PNG) Specification (Second Edition), section 11.3.4.5

	^ Language Tag Registry Update charter

	^ Addison Phillips, Mark Davis (2008). "Tags for Identifying Languages (old draft for the revision of RFC 4646, now obsolete and may disappear soon)". IETF WG LTRU. http://tools.ietf.org/html/draft-ietf-ltru-4646bis. Retrieved 2008-06-23.

	^ Doug Ewell (2008). "Update to the Language Subtag Registry (old draft for the revision of RFC 4645, now obsolete and may disappear soon)" (1MB). IETF WG LTRU. http://tools.ietf.org/html/draft-ietf-ltru-4645bis. Retrieved 2008-06-23.




[edit] External links


	BCP 47 Language Tags - current specification (contains two RFCs, RFC 5646 and RFC 4647 published separately at different dates, but concatenated in a single document)

	(also referencing the related informational RFC 5645, which complements the previous informational RFC 4645, as well other individual registration forms published separately by others for each language added or modified in the registry between these BCP 47 revisions)





	Language Subtag Registry - maintained by IANA

	Language tags in HTML and XML - from the W3C

	http://www.langtag.net/

	IANA Language Subtag Registry Search - an unofficial tool for users to find subtags and view entries in the registry



[edit] Related articles


	ISO, SIL, and BCP language codes for constructed languages

	Language code
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A 13-digit ISBN, 978-3-16-148410-0, as represented by an EAN-13 bar code.


The International Standard Book Number (ISBN) is a unique numeric commercial book identifier based upon the 9-digit Standard Book Numbering (SBN) code created by Gordon Foster, now Emeritus Professor of Statistics at Trinity College, Dublin, for the booksellers and stationers W.H. Smith and others in 1966.

The 10-digit ISBN format was developed by the International Organization for Standardization and was published in 1970 as international standard ISO 2108. (However, the 9-digit SBN code was used in the United Kingdom until 1974.) Currently, the ISOs TC 46/SC 9 is responsible for the ISBN. The ISO on-line facility only refers back to 1978.

Since 1 January 2007, ISBNs have contained 13 digits, a format that is compatible with Bookland EAN-13s.

Occasionally, a book may appear without a printed ISBN if it is printed privately or the author does not follow the usual ISBN procedure; however, this is usually later rectified.

A similar numeric identifier, the International Standard Serial Number (ISSN), identifies periodical publications such as magazines.
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[edit] Overview

An ISBN is assigned to each edition and variation (except reprintings) of a book. The ISBN is 13 digits long if assigned after January 1, 2007, and 10 digits long if assigned before 2007. An International Standard Book Number consists of 4 or 5 parts:





The parts of a 10-digit ISBN and the corresponding EAN-13 and barcode. Note the different check digits in each. The part of the EAN-13 labeled "EAN" is the Bookland country code



	for a 13 digit ISBN, a GS1 prefix: 978 or 979 (indicating the industry; in this case, 978 denotes book publishing)

	the group identifier, (language-sharing country group)

	the publisher code,

	the item number, (title of the book) and

	a checksum character or check digit.



The ISBN parts may be of different lengths, and usually are separated with hyphens or spaces.

[edit] Group identifier

The group identifier is a 1 to 5 digit number. The single digit group identifiers are: 0 or 1 for English-speaking countries; 2 for French-speaking countries; 3 for German-speaking countries; 4 for Japan; 5 for Russian-speaking countries, 7 for People's Republic of China, 957+986 for Republic of China and 962+988 for Hong Kong. An example 5 digit group identifier is 99936, for Bhutan. In general, the groups are 07, 8094, 950993, 99409989, and 9990099999. Some catalogs include books that were published with no ISBN but add a non-standard number with an as-yet unallocated 5-digit group such as 99985; this practice is not part of the standard. Books published in rare languages typically have longer group identifiers.

The original standard book number (SBN) had no group identifier, but affixing a zero (0) as prefix to a 9-digit SBN creates a valid 10-digit ISBN. Group identifiers form a prefix code; compare with country calling codes.

[edit] Publisher code

The national ISBN agency assigns the publisher number (cf. the category:ISBN agencies); the publisher selects the item number. Generally, a book publisher is not required to assign an ISBN, nor is it necessary for a book to display its number (except in China; see below). However, most book stores only handle ISBN-bearing merchandise.

A listing of all the 628,000 assigned publisher codes is published, and can be ordered in book form (558, US$915.46). The web site of the ISBN agency does not offer any free method of looking up publisher codes. Partial lists have been compiled (from library catalogs) for the English-language groups: identifier 0 and identifier 1.

Publishers receive blocks of ISBNs, with larger blocks allotted to publishers expecting to need them; a small publisher may receive ISBNs of one or more digits for the group identifier code, several digits for the publisher, and a single digit for the individual items. Once that block of ISBNs is used, the publisher may receive another block of ISBNs, with a different publisher number. Consequently, a publisher may have different allotted publisher numbers. There also may be more than one group identifier used in a country. This might occur if a popular identifier has used up all of its numbers. The cited list of identifiers shows this has happened in China and in more than a dozen other countries.

By using variable block lengths, a large publisher will have few digits allocated for the publisher number and many digits allocated for titles; likewise countries publishing much will have few allocated digits for the group identifier, and many for the publishers and titles. Here are some sample ISBN-10 codes, illustrating block length variations.


	


	ISBN
	Country or area
	Publisher



	99921-58-10-7
	Qatar
	NCCAH, Doha



	9971-5-0210-0
	Singapore
	World Scientific



	960-425-059-0
	Greece
	Sigma Publications



	80-902734-1-6
	Czech Republic; Slovakia
	Taita Publishers



	85-359-0277-5
	Brazil
	Companhia das Letras



	1-84356-028-3
	United Kingdom
	Simon Wallenberg Press



	0-684-84328-5
	English-speaking area
	Scribner



	0-8044-2957-X
	English-speaking area
	Frederick Ungar



	0-85131-041-9
	English-speaking area
	J. A. Allen & Co.



	0-943396-04-2
	English-speaking area
	WillmannBell



	0-9752298-0-X
	English-speaking area
	KT Publishing








[edit] Pattern

English-language publisher codes follow a systematic pattern, which allows their length to be easily determined, as follows:



	Item number
	0- group identifier
	1- group identifier
	Total



	From
	To
	Number
	From
	To
	Number



	6 digits
	0-00-xxxxxx-x
	0-19-xxxxxx-x
	20
	1-00-xxxxxx-x
	1-09-xxxxxx-x
	10
	30



	5 digits
	0-200-xxxxx-x
	0-699-xxxxx-x
	500
	1-100-xxxxx-x
	1-399-xxxxx-x
	300
	800



	4 digits
	0-7000-xxxx-x
	0-8499-xxxx-x
	1500
	1-4000-xxxx-x
	1-5499-xxxx-x
	1500
	3000



	3 digits
	0-85000-xxx-x
	0-89999-xxx-x
	5000
	1-55000-xxx-x
	1-86979-xxx-x
	31980
	36980



	2 digits
	0-900000-xx-x
	0-949999-xx-x
	50000
	1-869800-xx-x
	1-998999-xx-x
	129200
	179200



	1 digit
	0-9500000-x-x
	0-9999999-x-x
	500000
	1-9990000-x-x
	1-9999999-x-x
	10000
	510000




[edit] Check digits

A check digit is a form of redundancy check used for error detection, the decimal equivalent of a binary checksum. It consists of a single digit computed from the other digits in the message.

[edit] ISBN-10

The 2001 edition of the official manual of the International ISBN Agency says that the ISBN-10 check digit  which is the last digit of the ten-digit ISBN  must range from 0 to 10 (the symbol X is used instead of 10) and must be such that the sum of all the ten digits, each multiplied by the integer weight, descending from 10 to 1, is a multiple of the number 11. Modular arithmetic is convenient for calculating the check digit using modulus 11. Each of the first nine digits of the ten-digit ISBN  excluding the check digit, itself  is multiplied by a number in a sequence from 10 to 2, and the remainder of the sum, with respect to 11, is computed. The resulting remainder, plus the check digit, must equal 11; therefore, the check digit is 11 minus the remainder of the sum of the products.

For example, the check digit for an ISBN-10 of 0-306-40615-? is calculated as follows: 

Thus, the check digit is 2, and the complete sequence is ISBN 0-306-40615-2.

Formally, the check digit calculation is:


	



If the result is 11, a '0' should be substituted; if 10, an 'X' should be used.

The two most common errors in handling an ISBN (e.g., typing or writing it) are an altered digit or the transposition of adjacent digits. Since 11 is a prime number, the ISBN check digit method ensures that these two errors will always be detected. However, if the error occurs in the publishing house and goes undetected, the book will be issued with an invalid ISBN.

[edit] Alternative calculation

The ISBN-10 check-digit can also be calculated in a slightly easier way:


	



For example, the check digit for an ISBN-10 of 0-306-40615-? is calculated as follows:


	



[edit] ISBN-13

The 2005 edition of the International ISBN Agency's official manual covering some ISBNs issued from January 2007, describes how the 13-digit ISBN check digit is calculated.

The calculation of an ISBN-13 check digit begins with the first 12 digits of the thirteen-digit ISBN (thus excluding the check digit itself). Each digit, from left to right, is alternately multiplied by 1 or 3, then those products are summed modulo 10 to give a value ranging from 0 to 9. Subtracted from 10, that leaves a result from 1 to 10. A zero (0) replaces a ten (10), so, in all cases, a single check digit results.

For example, the ISBN-13 check digit of 978-0-306-40615-? is calculated as follows:


s = 91 + 73 + 81 + 03 + 31 + 03 + 61 + 43 + 01 + 63 + 11 + 53
  =   9 +  21 +   8 +   0 +   3 +   0 +   6 +  12 +   0 +  18 +   1 +  15
  = 93
93 / 10 = 9 remainder 3
10   3 = 7


Thus, the check digit is 7, and the complete sequence is ISBN 978-0-306-40615-7.

Formally, the ISBN-13 check digit calculation is:


	



This check system  similar to the UPC check digit formula  does not catch all errors of adjacent digit transposition. Specifically, if the difference between two adjacent digits is 5, the check digit will not catch their transposition. For instance, the above example allows this situation with the 6 followed by a 1. The correct order contributes 36+11 = 19 to the sum; while, if the digits are transposed (1 followed by a 6), the contribution of those two digits will be 31+16 = 9. However, 19 and 9 are congruent modulo 10, and so produce the same, final result: both ISBNs will have a check digit of 7. The ISBN-10 formula uses the prime modulus 11 which avoids this blind spot, but requires more than the digits 0-9 to express the check digit.

Additionally, If you triple the sum of the 2nd, 4th, 6th, 8th, 10th, and 12th digits and then add them to the remaining digits (1st, 3rd, 5th, etc.), the total will always be divisible by 10 (i.e. end in 0).

[edit] Errors in usage

Publishers and libraries have varied policies about the use of the ISBN check digit. Publishers sometimes fail to check the correspondence of a book title and its ISBN before publishing it; that failure causes book identification problems for libraries, booksellers, and readers.

Most libraries and booksellers display the book record for an invalid ISBN issued by the publisher. The Library of Congress catalogue contains books published with invalid ISBNs, which it usually tags with the phrase "Cancelled ISBN". However, book-ordering systems such as Amazon.com will not search for a book if an invalid ISBN is entered to its search engine.

[edit] EAN format used in barcodes, and upgrading

Currently, the barcodes on a book's back cover (or inside a mass-market paperback book's front cover) are EAN-13; they may have a separate barcode encoding five digits for the currency and the recommended retail price. The number "978", the Bookland "country code", is prepended to the ISBN in the barcode data, and the check digit is recalculated according to the EAN13 formula (modulo 10, 1x, and 3x weighting on alternate digits).

Partly because of a pending shortage in certain ISBN categories, the International Organization for Standardization (ISO) migrated to a thirteen-digit ISBN (ISBN-13); the process began January 1, 2005 and was to conclude January 1, 2007. Thirteen-digit ISBNs are prefixed with "978" (and the check digit recalculated); as the "978" ISBN supply is exhausted, the "979" prefix will be introduced. This is expected to occur more rapidly outside the United States; originally, "979" was the "Musicland" code for musical scores with an ISMN, however, ISMN codes will differ visually as they begin with an "M" letter; the bar code represents the "M" as a zero (0), and for checksum purposes it will count as a 3.

Publisher identification code numbers are unlikely to be the same in the "978" and "979" ISBNs, like-wise, there is no guarantee that language area code numbers will be the same. Moreover, the ten-digit ISBN check digit generally is not the same as the thirteen-digit ISBN check digit. Because the EAN/UCC-13 is part of the Global Trade Item Number (GTIN) system (that includes the EAN/UCC-14, the UPC-12, and the EAN-8), it is expected that ISBN-generating software should accommodate fourteen-digit ISBNs.

Barcode format compatibility is maintained, because (aside from the group breaks) the ISBN-13 barcode format is identical to the EAN barcode format of existing ISBN-10s. So, migration to an EAN-based system allows booksellers the use of a single numbering system for both books and non-book products that is compatible with existing ISBN-based data, with only minimal changes to information technology systems. Hence, many booksellers (e.g. Barnes & Noble) migrated to EAN barcodes as early as March 2005. Although many American and Canadian booksellers have been able to read EAN-13 barcodes before 2005, most general retailers could not read them. The upgrading of the UPC barcode system to full EAN-13, in 2005, eased migration to the ISBN-13 in North America. Moreover, by January 2007, most large book publishers added ISBN-13 barcodes alongside the ten-digit ISBN barcodes of books published before January 2007.

[edit] See also


	Documentation

	ASIN (Amazon Standard Identification Number)

	CODEN (serial publication identifier currently used by libraries; replaced by the ISSN for new works)

	DOI (Digital Object Identifier)

	ISAN (International Standard Audiovisual Number)

	ISMN (International Standard Music Number)

	ISRC (International Standard Recording Code)

	ISSN (International Standard Serial Number)

	ISWC (International Standard Musical Work Code)

	LCCN (Library of Congress Control Number)

	OCLC (Online Computer Library Center)

	SICI (Serial Item and Contribution Identifier)

	List of group-0 ISBN publisher codes

	List of group-1 ISBN publisher codes



[edit] Notes



	^ Occasionally, publishers erroneously assign an ISBN to more than one title  the first edition of The Ultimate Alphabet and The Ultimate Alphabet Workbook have the same ISBN, 0-8050-0076-3. Conversely, books are published with several ISBNs: A German, second-language edition of Emil und die Detektive has the ISBNs 87-23-90157-8 (Denmark), 0-8219-1069-8 (United States), 91-21-15628-X (Sweden), 0-85048-548-7 (England) and 3-12-675495-3 (Germany).

	^ Gordon Fosters original 1966 report can be found here [1] at isbn.org.

	^   See discussion of the history at isbn.org.

	^ ISO 2108:1978.

	^ See Frequently Asked Questions about the new ISBN standard from ISO

	^ Bradley, Philip (1992). "Book numbering: The importance of the ISBNPDF(245KB). The Indexer. 18 (1): 2526.

	^   Hailman, Jack Parker (2008). Coding and redundancy: man-made and animal-evolved signals. Harvard University Press. p. 209. ISBN 978-0674027954.

	^ Some books have several codes in the first block (A.M. Yaglom's Correlation Theory..., published by Springer Verlag, has two ISBNs, 0-387-96331-6 and 3-540-96331-6. Though Springer's 387 and 540 codes are different for English (0) and German (3); the same item number 96331 produces the same check digit: 6. Springer uses 431 as their publisher code for Japanese (4) and 4-431-96331-? would also have check digit? = 6. Other Springer books in English have publisher code 817, and 0-817-96331-? would also get check digit? = 6. This suggests special considerations were made for assigning Springer's publisher codes, as random assignments of different publisher codes would not lead the same item number to get the same check digit every time. Finding publisher codes for English and German, say, with this effect amounts to solving a linear equation in modular arithmetic.

	^    Reed, Kennette (2008). From Idea to Author: How to Become Successfully Published. KRA Publications. p. 47. ISBN 978-0971371842.

	^ the international ISBN agency's "ISBN User's Manual" says: "The ten-digit number is divided into four parts of variable length, which must be separated clearly, by hyphens or spaces" although permitting their omission for internal data processing, as the prefix code ensures that no two codes begin the same way. If present, hyphens must be correctly placed; See hyphenation instructions at the isbn.org web site.

	^ See a complete list of group identifiers. The web site at www.isbn.org now sometimes calls them group numbers. Their table of identifiers now refers to ISBN prefix ranges, which must be assumed to be group identifier ranges.

	^ See Publisher's International ISBN Directory

	^ Splane, Lily (2002). The Book Book: A Complete Guide to Creating a Book on Your Computer. Anaphase II Publishing. p. 37. ISBN 978-0945962144.

	^ Hyphenation Instructions. ISBN.org.

	^ ISBN Users' Manual International edition (2001)PDF(685KB)

	^ For example I'saka: a sketch grammar of a language of north-central New Guinea. Pacific Linguistics. ISBN "0-85883-554-4".

	^ ISBN Users' Manual International edition (2005)PDF(284KB)

	^ Lorimer, Rowland; Shoichet, Jillian; Maxwell, John W. (2005). Book Publishing I. CCSP Press. p. 299. ISBN 978-0973872705.

	^ 020 - International Standard Book Number (R)  MARC 21 Bibliographic - Full. Library of Congress.

	^ EAN-13Methodology  including a detailed description of the EAN13 format.

	^ There is a FAQ document about this migration.

	^ Are You Ready for ISBN-13? at isbn.org.

	^ Willan, Terry. The 13-Digit ISBN: How Will it Affect Libraries?PDF(48.6KB) Talis.




[edit] External links


	ISO 2108:2005 at www.iso.org

	How to find a book from Wikibooks

	ISBN to EAN EAS EBS transition at isbn.org

	Description of the ISBN to EAN upgrade process at bookweb.org




	National and international agencies




	International ISBN Agencycoordinates and supervises the worldwide use of the ISBN system.

	Numerical List of Group Identifiers List of language/region prefixes




	Online tools




	Special:Booksources, Wikipedia's ISBN search page.

	Free conversion tool: ISBN-10 to ISBN-13 & ISBN-13 to ISBN-10 from the ISBN agency. Also shows correct hyphenation & verifies if ISBNs are valid or not.

	RFC 3187 Using International Standard Book Numbers as Uniform resource names (URN)

	ISBN-13 For Dummies

	Implementation guidelinesPDF(51.0KB) for the 13 digit ISBN code.
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	Please help improve this article by expanding it. Further information might be found on the talk page. (March 2008)




"URL" redirects here. For other uses, see URL (disambiguation).




The relationship of URL to URI and URN


In computing, a Uniform Resource Locator (URL) is a subset of the Uniform Resource Identifier (URI) that specifies where an identified resource is available and the mechanism for retrieving it. In popular usage and in many technical documents and verbal discussions it is often incorrectly used as a synonym for URI, the best-known example of which is the 'address' of a web page on the World Wide Web.
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[edit] History

The Uniform Resource Locator was created in 1994 by Tim Berners-Lee as part of the URI. Berners-Lee regrets the use of dots to separate the route to the server in the URI, and wishes he had used slashes for the whole thing. For example, http://www.serverroute.com/path/to/file.html would look like http:com/serverroute/www/path/to/file.html. Berners-Lee has also admitted that the two forward slashes trailing the scheme were unnecessary.

[edit] Syntax

Main article: URI scheme#Generic syntax
Every URL consists of some of the following: the scheme name (commonly called protocol), followed by a colon, then, depending on scheme, a hostname (alternatively, IP address), a port number, the path of the resource to be fetched or the program to be run, then, for programs such as Common Gateway Interface (CGI) scripts, a query string, and with HTML documents, an anchor (optional) for where the page should start to be displayed.

The combined syntax is

scheme://username:password@domain:port/path?query_string#anchor


	The scheme name, or resource type, defines its namespace, purpose, and the syntax of the remaining part of the URL. Most Web-enabled programs will try to dereference a URL according to the semantics of its scheme and a context. For example, a Web browser will usually dereference the URL http://example.org:80 by performing an HTTP request to the host example.org, at the port number 80. Dereferencing the URN mailto:bob@example.com will usually start an e-mail composer with the address bob@example.com in the To field.

	Other examples of scheme names include https: gopher:, wais:, ftp:. URLs that specify https as a scheme (such as https://example.com/) denote a secure website.





	The registered domain name or IP address gives the destination location for the URL. The domain google.com, or its IP address 72.14.207.99, is the address of Google's website.

	The hostname and domain name portion of a URL are case-insensitive since the DNS is specified to ignore case. http://en.wikipedia.org/ and HTTP://EN.WIKIPEDIA.ORG/ both open the same page.

	The port number is optional; if omitted, the default for the scheme is used. For example, if http://myvncserver.no-ip.org:5800 is typed into the address bar of a browser it will connect to port 5800 of myvncserver.no-ip.org; this port is used by the VNC remote control program and would set up a remote control session. If the port number is omitted a browser will connect to port 80, the default HTTP port.

	The path is used to find the resource specified. It is case-sensitive, though it may be treated as case-insensitive by some servers, especially those based on Microsoft Windows. If the server is case sensitive and http://en.wikipedia.org/wiki/URL is correct, http://en.wikipedia.org/WIKI/URL/ or http://en.wikipedia.org/wiki/url/ will display an HTTP 404 error page.

	The query string contains data to be passed to web applications such as CGI programs. The query string contains name/value pairs separated by ampersands, with names and values in each pair being separated by equal signs, for example first_name=John&last_name=Doe.

	The anchor part when used with HTTP specifies a location on the page. For example http://en.wikipedia.org/wiki/URL#Syntax addresses the beginning of the Syntax section of the page.

	On some sites, the anchor may have other functions; see: fragment identifier.







[edit] Absolute vs relative URLs

An absolute URL is one that completely specifies the desired resource starting from the root of the resource name space. It is unique, meaning that if two absolute URLs are identical, they point to the same resource. An example is: http://en.wikipedia.org/wiki/File:Raster_to_Vector_Mechanical_Example.jpg

A relative URL points to the location of a resource relative to a base URL. It is preceded by two dots (../directory_path/file.txt) for the directory above, one dot (./directory_path/file.txt) for the current directory or without the beginning slash (directory_path/file.txt) which is also the current directory. No dots (/directory_path/file.txt) for the root directory or domain. Which results to http://www.webreference.com/directory_path/file.txt.

[edit] URLs as locators

A URL is a URI that, "in addition to identifying a resource, provides a means of locating the resource by describing its primary access mechanism (e.g., its network location)".

[edit] Internet hostnames

Main article: Hostname
On the Internet, a hostname is a domain name assigned to a host computer. This is usually a combination of the host's local name with its parent domain's name. For example, en.wikipedia.org consists of a local hostname (en) and the domain name wikipedia.org. The hostname is translated into an IP address via the local hosts file, or the Domain Name System (DNS) resolver. It is possible for a single host computer to have several hostnames; but generally the operating system of the host prefers to have one hostname that the host uses for itself.

Any domain name can also be a hostname, as long as the restrictions mentioned below are followed. For example, both "en.wikimedia.org" and "wikimedia.org" are hostnames because they both have IP addresses assigned to them. The domain name "pmtpa.wikimedia.org" is not a hostname since it does not have an IP address, but "rr.pmtpa.wikimedia.org" is a hostname. All hostnames are domain names, but not all domain names are hostnames.

[edit] See also


	CURIE (Compact URI)

	Extensible Resource Identifier (XRI)

	Internationalized Resource Identifier (IRI)

	Uniform Resource Identifier (URI)

	URL normalization

	URI scheme



[edit] References



	^ RFC 3305 "URI Partitioning: There is some confusion in the web community over the partitioning of URI space, specifically, the relationship among the concepts of URL, URN, and URI. The confusion owes to the incompatibility between two different views of URI partitioning, which we call the 'classical' and 'contemporary' views."

	^ Uniform Resource Locators (URL)

	^ URL Specification

	^ Berners-Lee, Tim, Frequently asked questions by the press, http://www.w3.org/People/Berners-Lee/FAQ#etc, retrieved 2010-02-03

	^ "Technology | Berners-Lee 'sorry' for slashes". BBC News. 2009-10-14. http://news.bbc.co.uk/1/hi/technology/8306631.stm. Retrieved 2010-02-14.

	^ RFC 1738

	^ PHP parse_url() Function, http://us.php.net/parse_url, retrieved 2009-03-12

	^ URL Syntax

	^   Absolute vs Relative URLs

	^ "Relative URLs". WebReference.com. 1998-06-11. http://www.webreference.com/html/tutorial2/3.html. Retrieved 2010-02-14.

	^ Tim Berners-Lee, Roy T. Fielding, Larry Masinter. (January 2005). Uniform Resource Identifier (URI): Generic Syntax. Internet Society. RFC 3986; STD 66.

	^ by describing its primary access mechanism




[edit] External links


	RFC 3986 Uniform Resource Identifier (URI): Generic Syntax (ASCII version)
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			(Redirected from Mimetype)
									Jump to: navigation, search			
			An Internet media type, originally called a MIME type after MIME (Multipurpose Internet Mail Extensions) and sometimes a Content-type after the name of a header in several protocols whose value is such a type, is a two-part identifier for file formats on the Internet. The identifiers were originally defined in RFC 2046 for use in e-mail sent through SMTP, but their use has expanded to other protocols such as HTTP, RTP and SIP.

A media type is composed of at least two parts: a type, a subtype, and one or more optional parameters. For example, subtypes of text type have an optional charset parameter that can be included to indicate the character encoding, and subtypes of multipart type often define a boundary between parts.

Types or subtypes that begin with x- are nonstandard (they are not registered with IANA). Subtypes that begin with vnd. are vendor-specific; subtypes in the personal or vanity tree begin with prs..

MIME is short for Multipurpose Internet Mail Extensions, a specification for formatting non-ASCII messages so that they can be sent over the Internet. Many e-mail clients now support MIME, which enables them to send and receive graphics, audio, and video files via the Internet mail system. In addition, MIME supports messages in character sets other than ASCII.

There are many predefined MIME types, such as GIF graphics files and PostScript files. It is also possible to define your own MIME types.

In addition to e-mail applications, Web browsers also support various MIME types. This enables the browser to display or output files that are not in HTML format.

MIME was defined in 1992 by the Internet Engineering Task Force (IETF). A new version, called S/MIME, supports encrypted messages.
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[edit] List of common media types

IANA manages a registry of media types and character encodings. The organization makes a list available to the public through the Web. Some of the more notable media types used on the Web are listed below:


	Type application: Multipurpose files

	application/EDI-X12: EDI X12 data; Defined in RFC 1767

	application/EDIFACT: EDI EDIFACT data; Defined in RFC 1767

	application/javascript: JavaScript; Defined in RFC 4329 but not accepted in IE 8 or earlier

	application/octet-stream: Arbitrary binary data. Generally speaking this type identifies files that are not associated with a specific application. Contrary to past assumptions by software packages such as Apache this is not a type that should be applied to unknown files. In such a case, a server or application should not indicate a content type, as it may be incorrect, but rather, should omit the type in order to allow the recipient to guess the type.

	application/ogg: Ogg, a multimedia bitstream container format; Defined in RFC 5334

	application/pdf: Portable Document Format, PDF has been in use for document exchange on the Internet since 1993; Defined in RFC 3778

	application/xhtml+xml: XHTML; Defined by RFC 3236

	application/xml-dtd: DTD files; Defined by RFC 3023

	application/json: JavaScript Object Notation JSON; Defined in RFC 4627

	application/zip: ZIP archive files; Registered





	Type audio: Audio

	audio/basic: mulaw audio at 8KHz, 1 channel; Defined in RFC 2046

	audio/mp4: MP4 audio

	audio/mpeg: MP3 or other MPEG audio; Defined in RFC 3003

	audio/ogg: Ogg Vorbis, Speex, Flac and other audio; Defined in RFC 5334

	audio/vorbis: Vorbis encoded audio; Defined in RFC 5215

	audio/x-ms-wma: Windows Media Audio; Documented in Microsoft KB 288102

	audio/vnd.rn-realaudio: RealAudio; Documented in RealPlayer Customer Support Answer 2559

	audio/vnd.wave: WAV audio; Defined in RFC 2361





	Type image

	image/gif: GIF image; Defined in RFC 2045 and RFC 2046

	image/jpeg: JPEG JFIF image; Defined in RFC 2045 and RFC 2046

	image/png: Portable Network Graphics; Registered, Defined in RFC 2083

	image/svg+xml: SVG vector image; Defined in SVG Tiny 1.2 Specification Appendix M

	image/tiff: Tag Image File Format; Defined in RFC 3302

	image/vnd.microsoft.icon: ICO image; Registered





	Type message

	message/http





	Type model: 3D models

	Type multipart: Archives and other objects made of more than one part

	multipart/mixed: MIME E-mail; Defined in RFC 2045 and RFC 2046

	multipart/alternative: MIME E-mail; Defined in RFC 2045 and RFC 2046

	multipart/related: MIME E-mail; Defined in RFC 2387 and used by MHTML (HTML mail)

	multipart/form-data: MIME Webform; Defined in RFC 2388

	multipart/signed: Defined in RFC 1847

	multipart/encrypted: Defined in RFC 1847





	Type text: Human-readable text and source code

	text/css: Cascading Style Sheets; Defined in RFC 2318

	text/csv: Comma-separated values; Defined in RFC 4180

	text/html: HTML; Defined in RFC 2854

	text/javascript (Obsolete): JavaScript; Defined in and obsoleted by RFC 4329 in order to discourage its usage in favor of application/javascript. However, text/javascript is allowed in HTML 4 and 5 and, unlike application/javascript, has cross-browser support

	text/plain: Textual data; Defined in RFC 2046 and RFC 3676

	text/xml: Extensible Markup Language; Defined in RFC 3023





	Type video: Video

	video/mpeg: MPEG-1 video with multiplexed audio; Defined in RFC 2045 and RFC 2046

	video/mp4: MP4 video; Defined in RFC 4337

	video/ogg: Ogg Theora or other video (with audio); Defined in RFC 5334

	video/quicktime: QuickTime video; Registered

	video/x-ms-wmv: Windows Media Video; Documented in Microsoft KB 288102








	Type vnd: Vendor Specific Files

	application/vnd.oasis.opendocument.text: OpenDocument Text; Registered 

	application/vnd.oasis.opendocument.spreadsheet: OpenDocument Spreadsheet; Registered 

	application/vnd.oasis.opendocument.presentation: OpenDocument Presentation; Registered 

	application/vnd.oasis.opendocument.graphics: OpenDocument Graphics; Registered 

	application/vnd.ms-excel: Microsoft Excel files

	application/vnd.ms-powerpoint: Microsoft Powerpoint files

	application/msword: Microsoft Word files

	application/vnd.mozilla.xul+xml: Mozilla XUL files








	Type x: Non-standard files

	application/x-www-form-urlencoded Form Encoded Data; Documented in HTML 4.01 Specification, Section 17.13.4.1

	application/x-dvi: Digital Video files in DVI format

	application/x-latex: LaTeX files

	application/x-shockwave-flash: Adobe Flash files; Documented in Adobe TechNote tn_4151 and Adobe TechNote tn_16509

	application/x-stuffit: StuffIt archive files

	application/x-rar-compressed: RAR archive files

	application/x-tar: Tarball files








	Type x-pkcs: PKCS standard files

	application/x-pkcs12: p12 files

	application/x-pkcs12: pfx files

	application/x-pkcs7-certificates: p7b files

	application/x-pkcs7-certificates: spc files

	application/x-pkcs7-certreqresp: p7r files

	application/x-pkcs7-mime: p7c files

	application/x-pkcs7-mime: p7m files

	application/x-pkcs7-signature: p7s files







[edit] References


	^ "Internet Media Type registration, consistency of use". W3C. 2002-06-03. http://www.w3.org/2001/tag/2002/0129-mime. Retrieved 2006-11-29.

	^ Freed, N. (November 1996). "RFC 2045 - Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies". IETF. http://tools.ietf.org/html/rfc2045#section-6.3. Retrieved 2006-11-29.

	^ Freed, N.; Klensin, J. (December 2005). "RFC 4288 - Media Type Specifications and Registration Procedures". IETF. http://tools.ietf.org/html/rfc4288#section-3.2. Retrieved 2008-06-14.

	^ http://tools.ietf.org/html/rfc2046

	^ http://www.w3.org/Protocols/rfc2616/rfc2616-sec7.html#sec7.2.1

	^ http://www.iana.org/assignments/media-types/application/zip

	^ http://www.iana.org/assignments/media-types/image/png

	^ http://www.iana.org/assignments/media-types/image/vnd.microsoft.icon

	^ http://www.iana.org/assignments/media-types/video/quicktime

	^ http://www.iana.org/assignments/media-types/application/vnd.oasis.opendocument.text

	^ http://www.iana.org/assignments/media-types/application/vnd.oasis.opendocument.spreadsheet

	^ http://www.iana.org/assignments/media-types/application/vnd.oasis.opendocument.presentation

	^ http://www.iana.org/assignments/media-types/application/vnd.oasis.opendocument.graphics



[edit] See also


	XML and MIME

	RTP audio video profile



[edit] External links


	IANA MIME media types list

	RFC 2045, RFC 2046 - Multipurpose Internet Mail Extensions (MIME), parts 1 and 2
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	This article's Criticism or Controversy section(s) may mean the article does not present a neutral point of view of the subject. It may be better to integrate the material in those sections into the article as a whole. (February 2010)




Digital rights management (DRM) is a generic term for access control technologies that can be used by hardware manufacturers, publishers, copyright holders and individuals to impose limitations on the usage of digital content and devices. The term is used to describe any technology that inhibits uses of digital content not desired or intended by the content provider. The term does not generally refer to other forms of copy protection which can be circumvented without modifying the file or device, such as serial numbers or keyfiles. It can also refer to restrictions associated with specific instances of digital works or devices. Digital rights management is used by companies such as Sony, Apple Inc., Microsoft, AOL and the BBC.

The use of digital rights management is controversial. Proponents argue it is needed by copyright holders to prevent unauthorized duplication of their work, either to maintain artistic integrity or to ensure continued revenue streams. Some opponents, such as the Free Software Foundation, maintain that the use of the word "rights" is misleading and suggest that people instead use the term digital restrictions management. Their position is essentially that copyright holders are restricting the use of material in ways that are beyond the scope of existing copyright laws, and should not be covered by future laws. The Electronic Frontier Foundation, and other opponents, also consider DRM systems to be anti-competitive practices.

In practice, all widely-used DRM systems are eventually defeated or circumvented. Completely restricting the copying of audio and visual material is impossible due to the inevitable analog hole.




	

Contents



	1 Introduction

	2 Technologies

	2.1 DRM and film

	2.2 DRM and television

	2.3 DRM and music

	2.3.1 Audio CDs

	2.3.2 Internet music





	2.4 Computer games

	2.5 E-books

	2.6 DRM and documents

	2.7 Watermarks

	2.8 Metadata





	3 Table of DRM technologies and associated devices

	4 Laws regarding DRM

	4.1 Digital Millennium Copyright Act

	4.2 International issues





	5 Controversy

	5.1 DRM opposition

	5.2 "DRM-Free"

	5.3 Impossible task





	6 Shortcomings

	6.1 Methods to bypass DRM

	6.2 Analog hole

	6.3 DRM on general computing platforms

	6.4 DRM on purpose-built hardware

	6.5 Watermarks

	6.6 Mass piracy failure

	6.7 Obsolescence





	7 Historical note

	8 See also

	8.1 Related concepts

	8.2 Organizations





	9 References

	10 Further reading

	11 External links









[edit] Introduction

DRM technologies attempt to control use of digital media by preventing access, copying or conversion to other formats by end users. Long before the arrival of digital or even electronic media, copyright holders, content producers, or other financially or artistically interested parties had business and legal objections to copying technologies. Examples include: player piano rolls early in the 20th century, audio tape recording, and video tape recording (e.g. the "Betamax case" in the U.S.). Copying technology thus exemplifies a disruptive technology.

The advent of digital media and analog/digital conversion technologies, especially those that are usable on mass-market general-purpose personal computers, has vastly increased the concerns of copyright-dependent individuals and organizations, especially within the music and movie industries, because these individuals and organizations are partly or wholly dependent on the revenue generated from such works. While analog media inevitably loses quality with each copy generation, and in some cases even during normal use, digital media files may be duplicated an unlimited number of times with no degradation in the quality of subsequent copies. The advent of personal computers as household appliances has made it convenient for consumers to convert media (which may or may not be copyrighted) originally in a physical/analog form or a broadcast form into a universal, digital form (this process is called ripping) for location- or timeshifting. This, combined with the Internet and popular file sharing tools, has made unauthorized distribution of copies of copyrighted digital media (so-called digital piracy) much easier.

Although technical controls on the reproduction and use of software have been intermittently used since the 1970s, the term 'DRM' has come to primarily mean the use of these measures to control artistic or literary content. DRM technologies have enabled publishers to enforce access policies that not only disallow copyright infringements, but also prevent lawful fair use of copyrighted works, or even implement use constraints on non-copyrighted works that they distribute; examples include the placement of DRM on certain public-domain or open-licensed e-books, or DRM included in consumer electronic devices that time-shift (and apply DRM to) both copyrighted and non-copyrighted works.

DRM is most commonly used by the entertainment industry (e.g. film and recording). Many online music stores, such as Apple's iTunes Store, as well as many e-book publishers, have imposed DRM on their customers. In recent years, a number of television producers have imposed DRM mandates on consumer electronic devices, to control access to the freely-broadcast content of their shows, in connection with the popularity of time-shifting digital video recorder systems such as TiVo.

[edit] Technologies

[edit] DRM and film

An early example of a DRM system was the Content Scrambling System (CSS) employed by the DVD Forum on film DVDs since ca. 1996. CSS used a simple encryption algorithm, and required device manufacturers to sign license agreements that restricted the inclusion of features, such as digital outputs that could be used to extract high-quality digital copies of the film, in their players. Thus, the only consumer hardware capable of decoding DVD films was controlled, albeit indirectly, by the DVD Forum, restricting the use of DVD media on other systems until the release of DeCSS by Jon Lech Johansen in 1999, which allowed a CSS-encrypted DVD to play properly on a computer using Linux, for which the Alliance had not arranged a licensed version of the CSS playing software.

Microsoft's Windows Vista contains a DRM system called the Protected Media Path, which contains the Protected Video Path (PVP). PVP tries to stop DRM-restricted content from playing while unsigned software is running in order to prevent the unsigned software from accessing the content. Additionally, PVP can encrypt information during transmission to the monitor or the graphics card, which makes it more difficult to make unauthorized recordings.

Advanced Access Content System (AACS) is a DRM system for HD DVD and Blu-Ray Discs developed by the AACS Licensing Administrator, LLC (AACS LA), a consortium that includes Disney, Intel, Microsoft, Matsushita (Panasonic), Warner Brothers, IBM, Toshiba and Sony. In December 2006 a process key was published on the internet by hackers, enabling unrestricted access to AACS-restricted HD DVD content. After the cracked keys were revoked, further cracked keys were released.

[edit] DRM and television

The CableCard standard is used by cable television providers in the United States to restrict content to services to which the customer has subscribed.

The broadcast flag concept was developed by Fox Broadcasting in 2001 and was supported by the MPAA and the FCC. A ruling in May 2005 by a US Court of Appeals held that the FCC lacked authority to impose it on the TV industry in the US. It required that all HDTVs obey a stream specification determining whether or not a stream can be recorded. This could block instances of fair use, such as time-shifting. It achieved more success elsewhere when it was adopted by the Digital Video Broadcasting Project (DVB), a consortium of about 250 broadcasters, manufactures, network operators, software developers, and regulatory bodies from about 35 countries involved in attempting to develop new digital TV standards.

An updated variant of the broadcast flag has been developed in the Content Protection and Copy Management (DVB-CPCM). It was developed in private, and the technical specification was submitted to European governments in March 2007. As with much DRM, the CPCM system is intended to control use of copyrighted material by the end-user, at the direction of the copyright holder. According to Ren Bucholz of the EFF, which paid to be a member of the consortium, "You won't even know ahead of time whether and how you will be able to record and make use of particular programs or devices". The DVB supports the system as it will harmonize copyright holders' control across different technologies and so make things easier for end users. The CPCM system is expected to be submitted to the European Telecommunications Standards Institute in 2008.

[edit] DRM and music

[edit] Audio CDs

Discs with digital rights management schemes are not legitimately standards-compliant Compact Discs (CDs) but are rather CD-ROM media. Therefore they all lack the CD logotype found on discs which follow the standard (known as Red Book). Therefore these CDs could not be played on all CD players. Many consumers could also no longer play purchased CDs on their computers. PCs running Microsoft Windows would sometimes even crash when attempting to play the CDs.

In 2002, Bertelsmann (comprising BMG, Arista, and RCA) was the first corporation to use DRM on audio CDs. In 2005, Sony BMG introduced new DRM technology which installed DRM software on users' computers without clearly notifying the user or requiring confirmation. Among other things, the installed software included a rootkit, which created a severe security vulnerability others could exploit. When the nature of the DRM involved was made public much later, Sony initially minimized the significance of the vulnerabilities its software had created, but was eventually compelled to recall millions of CDs, and released several attempts to patch the surreptitiously included software to at least remove the rootkit. Several class action lawsuits were filed, which were ultimately settled by agreements to provide affected consumers with a cash payout or album downloads free of DRM.

Sony's DRM software actually had only a limited ability to prevent copying, as it affected only playback on Windows computers, not on other equipment. Even on the Windows platform, users regularly bypassed the restrictions. And, while the Sony DRM technology created fundamental vulnerabilities in customers' computers, parts of it could be trivially bypassed by holding down the "shift" key while inserting the CD, or by disabling the autorun feature. In addition, audio tracks could simply be played and re-recorded, thus completely bypassing all of the DRM (this is known as the analog hole). Sony's first two attempts at releasing a patch which would remove the DRM software from users' computers failed.

In January 2007, EMI stopped publishing audio CDs with DRM, stating that "the costs of DRM do not measure up to the results."  Following EMI, Sony BMG was the last publisher to abolish DRM completely, and audio CDs containing DRM are no longer released by the four record labels.

[edit] Internet music

Many online music stores employ DRM to restrict usage of music purchased and downloaded online. There are many options for consumers wishing to purchase digital music over the internet:


	The iTunes Store, run by Apple Inc., allows users to purchase a track online for $0.99 US. The tracks purchased use Apple's FairPlay DRM system. Apple later launched iTunes Plus, which offered higher quality DRM-free tracks for a higher price. On October 17, 2007, iTunes Plus became available at the usual $0.99 price, replacing the non-Plus tracks. On January 6, 2009 Apple announced at its Macworld Expo keynote that iTunes music would be available completely DRM free by the end of the month. Videos sold and rented through iTunes, as well as mobile software sold through the iTunes App Store for the iPhone and iPod touch, continue to use Apple's FairPlay DRM to inhibit casual copying.




	Napster music store, which offers a subscription-based approach to DRM alongside permanent purchases. Users of the subscription service can download and stream an unlimited amount of music transcoded to Windows Media Audio (WMA) while subscribed to the service. But when the subscription period lapses, all of the downloaded music is unplayable until the user renews his or her subscription. Napster also charges users who wish to use the music on their portable device an additional $5 per month. In addition, Napster gives users the option of paying an additional $0.99 per track to burn it to CD or for the song to never expire. Music bought through Napster can be played on players carrying the Microsoft PlaysForSure logo (which, notably, do not include iPods or even Microsoft's own Zune). As of June 2009 Napster is giving DRM free MP3 music, which can be played on iPhones and iPods.




	Wal-Mart Music Downloads, another online music download store, charges $0.94 per track for all non-sale downloads. All Wal-Mart, Music Downloads are able to be played on any Windows PlaysForSure marked product. The music does play on the SanDisk's Sansa mp3 player, for example, but must be copied to the player's internal memory. It cannot be played through the player's microSD card slot, which is a problem that many users of the mp3 player experience.




	Sony operated an online music download service called "Connect" which used Sony's proprietary OpenMG DRM technology. Music downloaded from this store (usually via Sony's SonicStage software) was only playable on computers running Windows and Sony hardware (including the PSP and some Sony Ericsson phones).




	Kazaa is one of a few services offering a subscription-based pricing model. However, music downloads from the Kazaa website are DRM-protected, and can only be played on computers or portable devices running Windows Media Player, and only as long as the customer remains subscribed to Kazaa.



The various services are currently not interoperable, though those that use the same DRM system (for instance the several Windows Media DRM format stores, including Napster, Kazaa and Yahoo Music) all provide songs that can be played side-by-side through the same player program. Almost all stores require client software of some sort to be downloaded, and some also need plug-ins. Several colleges and universities, such as Rensselaer Polytechnic Institute, have made arrangements with assorted Internet music suppliers to provide access (typically DRM-restricted) to music files for their students, to less than universal popularity, sometimes making payments from student activity fee funds. One of the problems is that the music becomes unplayable after leaving school unless the student continues to pay individually. Another is that few of these vendors are compatible with the most common portable music player, the Apple iPod. The Gowers Review of Intellectual Property (to HMG in the UK; 141 pages, 40+ specific recommendations) has taken note of the incompatibilities, and suggests (Recommendations 812) that there be explicit fair dealing exceptions to copyright allowing libraries to copy and format-shift between DRM schemes, and further allowing end users to do the same privately. If adopted, some of the acrimony may decrease.

Although DRM is prevalent for Internet music, some online music stores such as eMusic, Dogmazic, Amazon, and Beatport, do not use DRM despite encouraging users to avoid sharing music. Another online retailer, Xiie.net, which sells only unsigned artists, encourages people to share the music they buy from the site, to increase exposure for the artists themselves. Major labels have begun releasing more online music without DRM. Eric Bangeman suggests in Ars Technica that this is because the record labels are "slowly beginning to realize that they can't have DRMed music and complete control over the online music market at the same time... One way to break the cycle is to sell music that is playable on any digital audio player. eMusic does exactly that, and their surprisingly extensive catalog of non-DRMed music has vaulted it into the number two online music store position behind the iTunes Store." Apple's Steve Jobs has called on the music industry to eliminate DRM in an open letter titled Thoughts on Music. Apple's iTunes store will start to sell DRM-free 256 kbit/s (up from 128 kbit/s) AAC encoded music from EMI for a premium price (this has since reverted to the standard price). In March 2007, Musicload.de, one of Europe's largest online music retailers, announced their position strongly against DRM. In an open letter, Musicload stated that three out of every four calls to their customer support phone service are as a result of consumer frustration with DRM.

[edit] Computer games

Computer games sometimes use DRM technologies to limit the number of systems the game can be installed on by requiring authentication with an online server. Most games with this restriction allow three or five installs, although some allow an installation to be 'recovered' when the game is uninstalled. This not only limits users who have more than three or five computers in their homes (seeing as the rights of the software developers allow them to limit the number of installations), but can also prove to be a problem if the user has to unexpectedly perform certain tasks like upgrading operating systems or reformatting the computer's hard drive, tasks which, depending on how the DRM is implemented, count a game's subsequent reinstall as a new installation, making the game potentially unusable after a certain period even if it is only used on a single computer.

One of the earliest prominent uses of online-based DRM technology in a AAA title was the result of Valve's decision to bind Half-Life 2 to the Steam platform. This was met with considerable protest from the gaming community and a number of legal challenges were submitted, including consumer groups. In some cases, retail houses were required to attach labels to the front of the game's cases clearly stating that an Internet connection was required to activate the game.

In mid-2008, the publication of Mass Effect marked the start of a wave of titles primarily making use of SecuROM and Steam for DRM and requiring authentication via an online server. The use of DRM scheme in 2008's Spore backfired and there were considerable protest, resulting in a considerable number of users seeking a pirated version instead. This backlash against SecuROM was a significant factor in Spore becoming the most pirated game in 2008.

Many mainstream publishers continued to rely on online-based DRM throughout the later half of 2008 and early 2009, including Electronic Arts, Ubisoft and Atari. Ubisoft broke with the tendency to use online DRM in late 2008 with the release of Prince of Persia as an experiment to "see how truthful people really are"  regarding the claim that DRM was inciting people to use pirated copies. Although Ubisoft has not commented on the results of the 'experiment', the majority of their subsequent titles in 2009 contained no online-based DRM since the release of Prince of Persia - notable examples being Anno 1404 and James Cameron's Avatar: The Game making use of the online version of the TAGES copy protection system. An official patch has since been released stripping Anno 1404 of the DRM. Electronic Arts followed suit in June 2009 with The Sims 3, with subsequent EA and EA Sports titles also being devoid of online DRM.

Ubisoft formally anounced a return to on-line authentication on 9 February 2010 through its Uplay on-line gaming platform, starting with Silent Hunter V and Assassin's Creed 2. Unfortunately the scheme was compromised within 24 hours, rendering the DRM effort redundant almost as soon as it was released.

Some most prominent cases making use of online DRM technology SecuROM include Spore, BioShock, Mass Effect and Gears Of War.

[edit] E-books

Electronic books read on a personal computer or an e-book reader typically use DRM restrictions to limit copying, printing, and sharing of e-books. E-books are usually limited to a certain number of reading devices and some e-publishers prevent any copying or printing. Some commentators believe that DRM is something that makes E-book publishing complex.

Two of the most commonly used software programs to view e-books are Adobe Reader and Microsoft Reader. Each program uses a slightly different approach to DRM. The first version of Adobe Acrobat e-book Reader to have encryption technologies was version 5.05. In the later version 6.0, the technologies of the PDF reader and the e-book reader were combined, allowing it to read both DRM-restricted and unrestricted files. After opening the file, the user is able to view the rights statement, which outlines actions available for the specific document. For example, for a freely transferred PDF, printing, copying to the clipboard, and other basic functions are available to the user. However, when viewing a more highly restricted e-book, the user is unable to print the book, copy or paste selections. The level of restriction is specified by the publisher or distribution agency.

Microsoft Reader, which exclusively reads e-books in a .lit format, contains its own DRM software. In Microsoft Reader there are three different levels of access control depending on the e-book: sealed e-books, inscribed e-books and owner exclusive e-books. Sealed e-books have the least amount of restriction and only prevents the document from being modified. Therefore, the reader cannot alter the content of the book to change the ending, for instance. Inscribed e-books are the next level of restriction. After purchasing and downloading the e-book, Microsoft Reader puts a digital ID tag to identify the owner of the e-book. Therefore, this discourages distribution of the e-book because it is inscribed with the owners name making it possible to trace it back to the original copy that was distributed. Other e-book software uses similar DRM schemes. For example, Palm Digital Media, now known as Ereader, links the credit card information of the purchaser to the e-book copy in order to discourage distribution of the books.

The most stringent form of security that Microsoft Reader offers is called owner exclusive e-books, which uses traditional DRM technologies. To buy the e-book the consumer must first open Microsoft Reader, which ensures that when the book is downloaded it becomes linked to the computers Microsoft Passport account. Thus the e-book can only be opened with the computer with which it was downloaded, preventing copying and distribution of the text.

Amazon.com has remotely deleted purchased copies of George Orwell's 1984 and Animal Farm from customer's Amazon Kindles. Commenters have widely described these actions as Orwellian, and have alluded to Big Brother from Orwell's 1984. After an apology from Amazon CEO Jeff Bezos, the Free Software Foundation has written that this is just one more example of the excessive power Amazon has to remotely censor what people read through its software, and called upon Amazon to free its e-book reader and drop DRM.

[edit] DRM and documents

Enterprise digital rights management (E-DRM or ERM) is the application of DRM technology to the control of access to corporate documents such as Microsoft Word, PDF, and AutoCAD files, emails, and intranet web pages rather than to the control of consumer media. E-DRM, now more commonly referenced as IRM (Information Rights Management), is generally intended to prevent the unauthorized use (such as industrial or corporate espionage or inadvertent release) of proprietary documents. IRM typically integrates with content management system software.

DRM has been used by organizations such as the British Library in its secure electronic delivery service to permit worldwide access to substantial numbers of rare (and in many cases unique) documents which, for legal reasons, were previously only available to authorized individuals actually visiting the Library's document centre at Boston Spa in England.

[edit] Watermarks

Digital watermarks are features of media that are added during production or distribution. Digital watermarks involve data that is arguably steganographically embedded within the audio or video data.

Watermarks can be used for different purposes that may include:


	for recording the copyright owner

	for recording the distributor

	for recording the distribution chain

	for identifying the purchaser of the music



Watermarks are not complete DRM mechanisms in their own right, but are used as part of a system for Digital Rights Management, such as helping provide prosecution evidence for purely legal avenues of rights management, rather than direct technological restriction. Some programs used to edit video and/or audio may distort, delete, or otherwise interfere with watermarks. Signal/modulator-carrier chromatography may also separate watermarks from original audio or detect them as glitches. Use of third party media players and other advanced programs render watermarking useless. Additionally, comparison of two separately obtained copies of audio using simple, home-grown algorithms can often reveal watermarks. New methods of detection are currently under investigation by both industry and non-industry researchers.

[edit] Metadata

Sometimes, metadata is included in purchased music which records information such as the purchaser's name, account information, or email address. This information is not embedded in the played audio or video data, like a watermark, but is kept separate, but within the file or stream.

As an example, metadata is used in media purchased from Apple's iTunes Store for DRM-free as well as DRM-restricted versions of their music or videos. This information is included as MPEG standard metadata. 

[edit] Table of DRM technologies and associated devices



	Name
	Used In
	Date of Use
	Description



	DRM Schemes Currently in Use



	Personal computer DRM



	Windows Media DRM
	Many Online Video Distribution Networks
	1999+
	WMV DRM is designed to provide secure delivery of audio and/or video content over an IP network to a PC or other playback device in such a way that the distributor can control how that content is used.



	FairPlay
	The iTunes Store, iPod
	2003+
	Purchased music files were encoded as AAC, then encrypted with an additional format that renders the file exclusively compatible with iTunes and the iPod. On January 6 2009, Apple announced that the iTunes Store would begin offering all songs DRM-free.



	Helix & Harmony
	Real Networks services
	2003+
	A DRM system from Real Networks intended to be interoperable with other DRM schemes, particularly FairPlay. Ultimately used only by Real Networks.



	Orion/EasyLicenser [1]
	Enterprise, business, networking, financial, telecom and consumer applications
	2003+
	Restriction for applications written in Java, .Net or C/C++ on Windows, Linux, Solaris and Mac



	Excel Software [2]
	Business, educational, government and consumer applications
	2006+
	Protection for Mac and Windows applications, plugins, DLLs, multimedia and documents with manual and automated activation, trial and perpetual licenses, software subscriptions, floating and dynamic licenses, network floating licenses and user friendly license release, restore, suspend and automated feature delivery.



	Adobe Protected Streaming
	Flash Video/Audio Streaming
	2006+
	The Media-Streams are encrypted "on the fly" by the Flash Media Server (the protocol used is rtmpe or rtmps). In addition the client player can be verified via "SWF-Verification", to make sure that only the official client can be used.



	PlayReady
	Computers, Mobile and Portable Devices
	2007+
	PlayReady is designed to encrypt WMA, WMV, AAC, AAC+, enhanced AAC+, and H.263 and H.264 codecs files. PlayReady is actually a new version of Windows Media DRM for Silverlight. Silverlight 2-based online content can be restricted using PlayReady and played back via the Silverlight plug-in. PlayReady is promoted by Microsoft



	Portable device DRM



	Janus WMA DRM
	All PlaysForSure Devices
	2004+
	Janus is the codename for a portable version of Windows Media DRM intended portable devices.



	OMA DRM
	Implemented in over 550 phone models.
	2004+
	A DRM system invented by the Open Mobile Alliance to control copying of cell phone ring tones. Also used to control access to media files, such as video.



	Storage media DRM



	VHS Macrovision
	Almost all VHS Video through the end of the 20th Century
	1984+
	When dubbing a Macrovision-encoded tape, a video stream which has passed through the recording VCR will become dark and then normal again periodically, degrading quality. The picture may also become unstable when darkest.



	Content-scrambling system (CSS)
	Some DVD Discs
	1996+
	CSS utilizes a weak, 40-bit stream cipher to actively encrypt DVD-Video.



	DVD Region Code
	Some DVD Discs
	1996+
	Many DVD-Video discs contain one or more region codes, marking those area[s] of the world in which playback is permitted. This restriction enforces artificial market segmentation.



	ARccOS Protection
	Some DVD Discs
	1997?
	Adds corrupt data sectors to the DVD, preventing computer software implementing computer standards from successfully reading the media. DVD players execute the on-disk program which skips the (corrupt) ARccOS sectors.



	OpenMG
	ATRAC audio devices (e.g., MiniDisc players), Memory Stick based audio players, AnyMusic distribution service
	1999+
	A proprietary DRM system invented and promoted by Sony.



	BD+
	Blu-ray Discs
	2005+
	A virtual machine embedded in authorized Blu-ray players that runs a security check on the playback environment to ensure that it has not been compromised. It also performs necessary descrambling of the audio/video stream on discs, allowing the content to be rendered.



	DRM Schemes no Longer in Use



	Extended Copy Protection
	Sony and BMG CDs
	2005
	Also known as the 'Sony Rootkit'. Although not classified as a virus by many anti-virus software producers, it bore many virus-like and trojan-like characteristics, rendering it illegal in some places and dangerous to infected computers in all. After it became publicly known, protests and litigation resulted in withdrawal by Sony. The US litigation was settled by payment by Sony.



	DRM Schemes Proposed



	Internal Self Intelligence
	CHRISM Software
	
	Not quite the same as DRM, but it fits in this category. Internal software unique to each copy of a program is compiled in at the time of purchase. US Patent Office Application Number 11678137. Cracking a compiled version for the right key codes will not result in a redistributable cracked version because the internal algorithms that utilize the key codes also incorporate separate encrypted time of compile and other information, and will prevent installs after, say, 36 hours of compilation.




[edit] Laws regarding DRM

Digital rights management systems have received some international legal backing by implementation of the 1996 WIPO Copyright Treaty (WCT). Article 11 of the Treaty requires nations party to the treaties to enact laws against DRM circumvention.

The WCT has been implemented in most member states of the World Intellectual Property Organization. The American implementation is the Digital Millennium Copyright Act (DMCA), while in Europe the treaty has been implemented by the 2001 European directive on copyright, which requires member states of the European Union to implement legal protections for technological prevention measures. In 2006, the lower house of the French parliament adopted such legislation as part of the controversial DADVSI law, but added that protected DRM techniques should be made interoperable, a move which caused widespread controversy in the United States.

[edit] Digital Millennium Copyright Act

Main article: Digital Millennium Copyright Act
The Digital Millennium Copyright Act (DMCA) is an amendment to United States copyright law passed unanimously on May 14, 1998, which criminalizes the production and dissemination of technology that allows users to circumvent technical copy-restriction methods. Under the Act, circumvention of a technological measure that effectively controls access to a work is illegal if done with the primary intent of violating the rights of copyright holders. (For a more detailed analysis of the statute, see WIPO Copyright and Performances and Phonograms Treaties Implementation Act.)

Reverse engineering of existing systems is expressly permitted under the Act under specific conditions. Under the reverse engineering safe harbor, circumvention necessary to achieve interoperability with other software is specifically authorized. See 17 U.S.C. Sec. 1201(f). Open-source software to decrypt content scrambled with the Content Scrambling System and other encryption techniques presents an intractable problem with the application of the Act. Much depends on the intent of the actor. If the decryption is done for the purpose of achieving interoperability of open source operating systems with proprietary operating systems, the circumvention would be protected by Section 1201(f) the Act. Cf., Universal City Studios, Inc. v. Corley, 273 F.3d 429 (2d Cir. 2001) at notes 5 and 16. However, dissemination of such software for the purpose of violating or encouraging others to violate copyrights has been held illegal. See Universal City Studios, Inc. v. Reimerdes, 111 F. Supp. 2d 346 (S.D.N.Y. 2000).

On 22 May 2001, the European Union passed the EU Copyright Directive, an implementation of the 1996 WIPO Copyright Treaty that addressed many of the same issues as the DMCA.

The DMCA has been largely ineffective in protecting DRM systems, as software allowing users to circumvent DRM remains widely available. However, those who wish to preserve the DRM systems have attempted to use the Act to restrict the distribution and development of such software, as in the case of DeCSS.

Although the Act contains an exception for research, the exception is subject to vague qualifiers that do little to reassure researchers. Cf., 17 U.S.C. Sec. 1201(g). The DMCA has had an impact on cryptography, because many fear that cryptanalytic research may violate the DMCA. The arrest of Russian programmer Dmitry Sklyarov in 2001, for alleged infringement of the DMCA, was a highly publicized example of the law's use to prevent or penalize development of anti-DRM measures. Sklyarov was arrested in the United States after a presentation at DEF CON, and subsequently spent several months in jail. The DMCA has also been cited as chilling to non-criminal inclined users, such as students of cryptanalysis (including, in a well-known instance, Professor Felten and students at Princeton), and security consultants such as the Netherlands based Niels Ferguson, who has declined to publish information about vulnerabilities he discovered in an Intel secure-computing scheme because of his concern about being arrested under the DMCA when he travels to the US.

On 25 April 2007 the European Parliament supported the first directive of EU, which aims to harmonize criminal law in the member states. It adopted a first reading report on harmonizing the national measures for fighting copyright abuse. If the European Parliament and the Council approve the legislation, the submitted directive will oblige the member states to consider a crime a violation of international copyright committed with commercial purposes. The text suggests numerous measures: from fines to imprisonment, depending on the gravity of the offense.

The EP members supported the Commission motion, changing some of the texts. They excluded patent rights from the range of the directive and decided that the sanctions should apply only to offenses with commercial purposes. Copying for personal, non-commercial purposes was also excluded from the range of the directive.

[edit] International issues

In Europe, there are several ongoing dialog activities that are characterized by their consensus-building intention:


	Workshop on Digital Rights Management of the World Wide Web Consortium (W3C), January 2001. [3]

	Participative preparation of the European Committee for Standardization/Information Society Standardisation System (CEN/ISSS) DRM Report, 2003 (finished). [4]

	DRM Workshops of Directorate-General for Information Society and Media (European Commission) (finished), and the work of the DRM working groups (finished), as well as the work of the High Level Group on DRM (ongoing). [5]

	Consultation process of the European Commission, DG Internal Market, on the Communication COM(2004)261 by the European Commission on "Management of Copyright and Related Rights" (closed). [6]

	The INDICARE project is an ongoing dialogue on consumer acceptability of DRM solutions in Europe. It is an open and neutral platform for exchange of facts and opinions, mainly based on articles by authors from science and practice.

	The AXMEDIS project is a European Commission Integrated Project of the FP6. The main goal of AXMEDIS is automating the content production, copy protection and distribution, reducing the related costs and supporting DRM at both B2B and B2C areas harmonising them.

	The Gowers Review of Intellectual Property is the result of a commission by the British Government from Andrew Gowers, undertaken in December 2005 and published in 2006, with recommendations regarding copyright term, exceptions, orphaned works, and copyright enforcement.



The European Community was expected to produce a recommendation on DRM in 2006, phasing out the use of levies (compensation to rights holders charged on media sales for lost revenue due to unauthorized copying) given the advances in DRM/TPM technology. However, opposition from the member states, particularly France, have now made it unlikely that the recommendation will be adopted.

[edit] Controversy

[edit] DRM opposition





A parody on the Home Taping Is Killing Music logo.


Many organizations, prominent individuals, and computer scientists are opposed to DRM. Two notable DRM critics are John Walker, as expressed for instance, in his article The Digital Imprimatur: How big brother and big media can put the Internet genie back in the bottle, and Richard Stallman in his article The Right to Read and in other public statements: "DRM is an example of a malicious feature - a feature designed to hurt the user of the software, and therefore, it's something for which there can never be toleration". Professor Ross Anderson of Cambridge University heads a British organization which opposes DRM and similar efforts in the UK and elsewhere. Cory Doctorow, a prominent writer and technology blogger, spoke on the Microsoft campus criticizing the technology, the morality, and the marketing of DRM.

There have been numerous others who see DRM at a more fundamental level. TechMediums.com argues that DRM-free music allows for viral marketing, arguing that independent artists benefit from "free marketing" and can then focus on revenues from higher margin products like merchandise and concert ticket sales. This is similar to some of the ideas in Michael H. Goldhaber's presentation about "The Attention Economy and the Net" at a 1997 conference on the "Economics of Digital Information." (sample quote from the "Advice for the Transition" section of that presentation: "If you can't figure out how to afford it without charging, you may be doing something wrong.")

The Electronic Frontier Foundation and similar organizations such as FreeCulture.org also hold positions which are characterized as opposed to DRM.

The Foundation for a Free Information Infrastructure has criticized DRM's impact as a trade barrier from a free market perspective.

The final version of the GNU General Public License version 3, as released by the Free Software Foundation, has a provision that 'strips' DRM of its legal value, so people can break the DRM on GPL software without breaking laws like the DMCA. Also, in May 2006, the FSF launched a "Defective by Design" campaign against DRM.

Creative Commons provides licensing options encouraging the expansion of and building upon creative work without the use of DRM. In addition, the use of a Creative Commons-licensed work on a device which incorporates DRM is a breach of the Baseline Rights asserted by each license.

Bill Gates spoke about DRM at CES in 2006. According to him, DRM is not where it should be, and causes problems for legitimate consumers while trying to distinguish between legitimate and illegitimate users.

According to Steve Jobs, Apple opposes DRM music after a public letter calling its music labels to stop requiring DRM on its iTunes Store. As of January 6, 2009, the iTunes Store is DRM-free for songs. However, Apple considers DRM on video content as a separate issue and has not removed DRM from all of its video catalog.





Defective by Design member protesting DRM on May 25, 2007.


As already noted, many DRM opponents consider "digital rights management" to be a misnomer. They argue that DRM manages rights (or access) the same way prison manages freedom and often refer to it as "digital restrictions management". Alternatively, ZDNet Executive Editor David Berlind suggests the term "Content Restriction, Annulment and Protection" or "CRAP" for short.

The Norwegian Consumer rights organization "Forbrukerrdet" complained to Apple Inc. in 2007 about the company's use of DRM in, and in conjunction with, its iPod and iTunes products. Apple was accused of restricting users' access to their music and videos in an unlawful way, and of using EULAs which conflict with Norwegian consumer legislation. The complaint was supported by consumers' ombudsmen in Sweden and Denmark, and is currently being reviewed in the EU. Similarly, the United States Federal Trade Commission held hearings in March of 2009 to review disclosure of DRM limitations to customers' use of media products.

The use of DRM may also be a barrier to future historians, since technologies designed to permit data to be read only on particular machines, or with particular keys, or for certain periods, may well make future data recovery impossible  see Digital Revolution. This argument connects the issue of DRM with that of asset management and archive technology.

DRM opponents argue that the presence of DRM violates existing private property rights and restricts a range of heretofore normal and legal user activities. A DRM component would control a device a user owns (such as a Digital audio player) by restricting how it may act with regards to certain content, overriding some of the user's wishes (for example, preventing the user from burning a copyrighted song to CD as part of a compilation or a review). An example of this effect may be seen in Microsoft's Windows Vista operating system in which content is disabled or degraded depending on the DRM scheme's evaluation of whether the hardware and its use are 'secure'. All forms of DRM depend on the DRM enabled device (e.g., computer, DVD player, TV) imposing restrictions that (at least by intent) cannot be disabled or modified by the user. Key issues around digital rights management such as the right to make personal copies, provisions for persons to lend copies to friends, provisions for service discontinuance, hardware agnosticism, contracts for public libraries, and customers protection against one-side amendments of the contract by the publisher have not been fully addressed. It has also been pointed out that it is entirely unclear whether owners of content with DRM are legally permitted to pass on their property as inheritance to another person.

Tools like FairUse4WM have been created to strip Windows Media of DRM restrictions.

Valve Corporation President Gabe Newell also stated "most DRM strategies are just dumb" because they only decrease the value of a game in the consumer's eyes. Newell's suggests pairing DRM with "[creating] greater value for customers through service value", and stopped short of repudiating Valve's DRM system, known as Steam. However, Mr. Newell's anti-DRM rhetoric flies in the face of Steam's own copy-protection strategy, which is actually a form of DRM.

[edit] "DRM-Free"

Due to the strong opposition that exists to DRM, many companies and artists have begun advertising their products as "DRM-Free".

Most notably, Apple began selling "DRM-Free" music through their iTunes store in April 2007. It was later revealed that the DRM-Free iTunes files were still embedded with each user's account information, a technique called Digital watermarking generally not regarded as DRM. In January 2009, iTunes began marketing all of their songs as "DRM-Free", however iTunes continues to use DRM on movies, TV shows, ringtones, and audiobooks.

[edit] Impossible task

The famous cryptographer and security guru Bruce Schneier has written about the futility of digital copy prevention and says it's an impossible task. He says "What the entertainment industry is trying to do is to use technology to contradict that natural law. They want a practical way to make copying hard enough to save their existing business. But they are doomed to fail." He has also described trying to make digital files uncopyable as being like "trying to make water not wet".

Both the Association for Computing Machinery and the Institute of Electrical and Electronics Engineers have historically opposed DRM, even going so far as to name AACS as a technology "most likely to fail" in an issue of IEEE Spectrum.

[edit] Shortcomings

[edit] Methods to bypass DRM

There are many methods to bypass DRM control on audio and video content.

One simple method to bypass DRM on audio files is to burn the content to an audio CD and then rip it into DRM-free files. This is only possible when the software that plays these DRM-restricted audio files allows CD-burning. Some software products simplify and automate this burn-rip process by allowing the user to burn music to a CD-RW disc or to a Virtual CD-R drive, then automatically ripping and encoding the music, and automatically repeating this process until all selected music has been converted, rather than forcing the user to do this one CD (7280 minutes worth of music) at a time.

Many software programs have been developed that intercept the data stream as it is decrypted out of the DRM-restricted file, and then use this data to construct a DRM-free file. These programs require a decryption key. Programs that do this for DVDs, HD DVDs, and Blu-ray Discs include universal decryption keys in the software itself. Programs that do this for TiVo ToGo recordings, iTunes audio, and PlaysForSure songs, however, rely on the user's own key  that is, they can only process content that the user has legally acquired under his or her own account.

Another method is to use software to record the signals being sent through the audio or video cards, or to plug analog recording devices into the analog outputs of the media player. These techniques utilize the so-called "analog hole" (see below).

[edit] Analog hole

Main article: Analog hole
All forms of DRM for audio and visual material (excluding interactive materials, e.g. videogames) are subject to the analog hole, namely that in order for a viewer to play the material, the digital signal must be turned into an analog signal containing light and/or sound for the viewer, and so available to be copied as no DRM is capable of controlling content in this form. In other words, a user could play a purchased audio file while using a separate program to record the sound back into the computer into a DRM-free file format.

All DRM to date can therefore be bypassed by recording this signal and digitally storing and distributing it in a non DRM limited form, by anyone who has the technical means of recording the analog stream. However the conversion from digital to analog and back is likely to force a loss of quality, particularly when using lossy digital formats. HDCP is an attempt to restrict the analog hole, although it is largely ineffective.

Asus released a soundcard which features a function called "Analog Loopback Transformation" to bypass the restrictions of DRM. This feature allows the user to record DRM-restricted audio via the soundcard's built-in analog I/O connection.

[edit] DRM on general computing platforms

Many of the DRM systems in use are designed to work on general purpose computing hardware, such as desktop PCs apparently because this equipment is felt to be a major contributor to revenue loss from disallowed copying. Large commercial copyright infringers ("pirates") avoid consumer equipment, so losses from such infringers will not be covered by such provisions.

It has been hypothesized that such schemes, especially software based ones, can never be wholly secure since the software must include all the information necessary to decrypt the content, such as the decryption keys. An attacker will be able to extract this information, directly decrypt and copy the content, which bypasses the restrictions imposed by a DRM system.

[edit] DRM on purpose-built hardware

Many DRM schemes use encrypted media which requires purpose-built hardware to hear or see the content. This appears to ensure that only licensed users (those with the hardware) can access the content. It additionally tries to protect a secret decryption key from the users of the system.

While this in principle can work, it is extremely difficult to build the hardware to protect the secret key against a sufficiently determined adversary. Many such systems have failed in the field. Once the secret key is known, building a version of the hardware that performs no checks is often relatively straightforward. In addition user verification provisions are frequently subject to attack, pirate decryption being among the most frequented ones.

A common real-world example can be found in commercial direct broadcast satellite television systems such as DirecTV. The company uses tamper-resistant smart cards to store decryption keys so that they are hidden from the user and the satellite receiver. However, the system has been compromised in the past, and DirecTV has been forced to roll out periodic updates and replacements for its smart cards.

[edit] Watermarks

Watermarks can very typically be removed, although degradation of video or audio can occur. In particular, lossy compression methods only retain perceptible features of an image, and if the watermarks are invisible, they are typically removed by compression systems as a side-effect.

[edit] Mass piracy failure

Mass piracy of hard copies does not necessarily need DRM to be decrypted or removed, as it can be achieved by bit-perfect copying of a legally obtained medium without accessing the decrypted content. Additionally, still-encrypted disk images can be distributed over the Internet and played on legitimately licensed players. Other copy protection methods, such as specific data layout on the medium, perform better in this area.

[edit] Obsolescence

When standards and formats change, it may be difficult to transfer DRM-restricted content to new media. Additionally, any system that requires contact with an authentication server is vulnerable to that server becoming unavailable, as happened in 2007 when videos purchased from Major League Baseball (mlb.com) prior to 2006 became unplayable due to a change to the servers that validate the licences.

Microsoft Zune - When Microsoft introduced their Zune media player in 2006, it did not support content that uses Microsoft's own PlaysForSure DRM scheme they had previously been selling. The EFF calls this "a raw deal".

MSN Music - In April 2008, Microsoft sent an email to former customers of the now-defunct MSN Music store: "As of August 31, 2008, we will no longer be able to support the retrieval of license keys for the songs you purchased from MSN Music or the authorization of additional computers. You will need to obtain a license key for each of your songs downloaded from MSN Music on any new computer, and you must do so before August 31, 2008. If you attempt to transfer your songs to additional computers after August 31, 2008, those songs will not successfully play."

However, to avoid a public relations disaster, Microsoft re-issued MSN Music shutdown statement on June 19 and allowed the users to use their licenses until the end of 2011: "After careful consideration, Microsoft has decided to continue to support the authorization of new computers and devices and delivery of new license keys for MSN Music customers through at least the end of 2011, after which we will evaluate how much this functionality is still being used and what steps should be taken next to support our customers. This means you will continue to be able to listen to your purchased music and transfer your music to new PCs and devices beyond the previously announced August 31, 2008 date."

Yahoo! Music Store - On July 23, 2008, the Yahoo! Music Store emailed its customers to tell them it will be shutting down effective September 30, 2008 and the DRM license key servers will be taken offline.

Walmart - In August 2007, Walmart's online music division started offering (DRM-free) MP3s as an option. Starting in February 2008, they made all sales DRM-free. On September 26, 2008, the Walmart Music Team notified its customers via email they would will be shutting down their DRM servers October 9, 2008 and any DRM-encumbered music acquired from them will no longer be accessible unless ripped to a non-DRM format before that date.

After bad press and negative reaction from customers, on October 9, 2008, Walmart decided not to take its DRM servers offline. 

Fictionwise / Overdrive - In January 2009, OverDrive informed Fictionwise that they would no longer be providing downloads for purchasers of e-books through Fictionwise as of 31 January 2009. No reason was provided to Fictionwise as to why they were being shut down. This prevents previous purchasers from being able to renew their books on new devices. Fictionwise is working to provide replacement ebooks for its customers in alternative, non-DRM formats, but does not have the rights to provide all of the books in different formats.

Ads for Adobe PDF - Also in January 2009, Adobe Systems announced that as of March 2009 they would no longer operate the servers that served ads to their PDF reader. Depending on the restriction settings used when PDF documents were created, they may no longer be readable.

[edit] Historical note

A very early implementation of DRM was the Software Service System (SSS) devised by the Japanese engineer Ryoichi Mori in 1983 and subsequently refined under the name superdistribution. The SSS was based on encryption, with specialized hardware that controlled decryption and also enabled payments to be sent to the copyright holder. The underlying principle of the SSS and subsequently of superdistribution was that the distribution of encrypted digital products should be completely unrestricted and that users of those products would not just be permitted to redistribute them but would actually be encouraged to do so.
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[edit] Further reading



	
	Wikiquote has a collection of quotations related to: Digital rights management





	Lawrence Lessig's Free Culture, published by Basic Books in 2004, is available for free download in PDF format. The book is a legal and social history of copyright. Lessig is well known, in part, for arguing recent landmark cases on copyright law. A Professor of Law at Stanford University, Lessig writes for an educated lay audience, including for non-lawyers. He is, for the most part, an opponent of DRM technologies.

	Rosenblatt, B. et al., Digital Rights Management: Business and Technology, published by M&T Books (John Wiley & Sons) in 2001. An overview of DRM technology, business implications for content publishers, and relationship to U.S. copyright law.

	Consumer's Guide to DRM, published in 10 languages (Czech, German, Greek, English, Spanish, French, Hungarian, Italian, Polish, Swedish), produced by the INDICARE research and dialogue project

	Eberhard Becker, Willms Buhse, Dirk Gnnewig, Niels Rump: Digital Rights Management - Technological, Economic, Legal and Political Aspects. An 800 page compendium from 60 different authors on DRM.

	Fetscherin, M., Implications of Digital Rights Management on the Demand for Digital Content, provides an excellent view on DRM from a consumers perspective. [7]

	Bound by Law, by James Boyle et al., at Duke University Law School <http://www.law.duke.edu/cspd/comics/zoomcomic.html>, a comic book treatment of the US Fair Use doctrine (with some relevance to other jurisdictions, for example in the Commonwealth usually called Fair Dealing), that is a license fee or permission free, under statute and common law precedent, use of copyrighted material.

	DRM on Open Platforms - A paper by Hagai Bar-El and Yoav Weiss on ways to partially close open platforms to make them suitable for DRM implementations. It has been released under a Creative commons by NC-SA license.

	The Pig and the Box, a book with colorful illustrations and having a coloring book version, by 'MCM'. It describes DRM in terms suited to kids, written in reaction to a Canadian entertainment industry copyright education initiative, aimed at children.

	Present State and Emerging Scenarios of Digital Rights Management Systems - A paper by Marc Fetscherin which provides an overview of the various components of DRM, pro and cons and future outlook of how, where, when such systems might be used.

	DRM is Like Paying for Ice - Richard Menta article on MP3 Newswire discusses how DRM is implemented in ways to control consumers, but is undermining perceived product value in the process.

	Challenges in Designing Content Protection Solutions - A paper by Hagai Bar-El and Discretix that addresses technical dilemmas and difficulties met when designing DRM products.

	A Semantic Web Approach to Digital Rights Management - PhD Thesis by Roberto Garca that tries to address DRM issues using Semantic Web technologies and methodologies.

	Patricia Akester, "Technological Accommodation of Conflicts between Freedom of Expression and DRM: The First Empirical Assessment" available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1469412 (unveiling, through empirical lines of enquiry, (1) whether certain acts which are permitted by law are being adversely affected by the use of DRM and (2) whether technology can accommodate conflicts between freedom of expression and DRM).



[edit] External links


	BBC News |Technology Q&A: What is DRM?

	Windows Media DRM FAQ from Microsoft

	Digital Rights Management from CEN/ISSS (European Committee for Standardization / Information Society Standardization System). Contains a range of possible definitions for DRM from various stakeholders. 30 September 2003

	[8] Book on Digital Right Management

	Digital Bits Skeptic DRM technology in media publishing





	


	

vde

Free and open source software



	



	General
	
Copyleft Events and Awards Free software Free Software Definition Gratis versus Libre List of free and open source software packages Open source software




	



	Operating system families
	
AROS BSD Darwin FreeDOS GNU Haiku Inferno Linux Mach MINIX OpenSolaris Symbian Plan 9 ReactOS




	



	Development
	
Eclipse Free Pascal GCC Java libJIT LLVM Lua Open64 Perl PHP Python ROSE Ruby Tcl




	



	History
	
GNU Haiku Linux Mozilla (Application Suite Firefox Thunderbird)




	



	Organizations
	
Apache Software Foundation Blender Foundation Eclipse Foundation freedesktop.org Free Software Foundation (Europe India Latin America)  GNOME Foundation GNU Project Google Code KDE e.V. Linux Foundation Mozilla Foundation Open Source Initiative SourceForge Symbian Foundation Xiph.Org Foundation XMPP Standards Foundation X.Org Foundation




	



	Licences
	
Apache Artistic BSD GNU GPL GNU LGPL ISC MIT MPL Ms-PL/RL zlib FSF approved licenses




	



	Challenges
	
Binary blob Digital rights management Graphics hardware compatibility License proliferation Mozilla software rebranding Proprietary software SCO-Linux controversies Security Software patents Hardware restrictions Trusted Computing Viral license




	



	Other topics
	
Alternative terms Community Linux distribution Forking Movement Microsoft Open Specification Promise Revolution OS Comparison with closed source












	


	

vde

Intellectual property reform activism



	



	Issues and debates
	
Copyright infringement Criticism of intellectual property Criticism of patents Digital rights management File sharing and the law Gripe site Mashup videos and music Public domain Software patent debate




	



	Concepts
	
All rights reversed Copyleft Commercial use of copyleft works Commons-based peer production Free content Free software licence Infoanarchism Libertarian positions Open content Open design Open patent Open source hardware Open source software Share-alike




	



	Movements
	
Access to Knowledge movement Anti-copyright Cultural environmentalism Free culture movement Free software movement




	



	Organizations
	
Creative Commons Electronic Frontier Foundation Free Software Foundation The Pirate Bay Piratbyrn Pirate Party Students for Free Culture




	



	Documentaries
	
Steal This Film (2006, 2007) Good Copy Bad Copy (2007) RiP!: A Remix Manifesto (2008)
















Retrieved from "http://en.wikipedia.org/wiki/Digital_rights_management"
			Categories: Copyright law | Cryptography law | Digital rights managementHidden categories: Cleanup from section | All articles with unsourced statements | Articles with unsourced statements from March 2007 | Articles with unsourced statements from April 2008 | Articles with unsourced statements from February 2010 | Articles containing potentially dated statements from 2006 | All articles containing potentially dated statements | All pages needing factual verification | Wikipedia articles needing factual verification from March 2010 | Articles with unsourced statements from April 2007 | All articles with specifically-marked weasel-worded phrases | Articles with specifically-marked weasel-worded phrases from March 2010 | Articles with unsourced statements from September 2009 | Articles with unsourced statements from January 2009			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
	
		Languages

		
			
					العربية

					Bosanski

					Български

					Catal

					Česky

					Dansk

					Deutsch

					Espaol

					Euskara

					Franais

					Galego

					한국어

					Bahasa Indonesia

					Italiano

					עברית

					Kurd / كوردی

					Bahasa Melayu

					Nederlands

					日本語

					‪Norsk (bokml)‬

					‪Norsk (nynorsk)‬

					Polski

					Portugus

					Romnă

					Русский

					Simple English

					Slovenčina

					Suomi

					Svenska

					ไทย

					Trke

					Українська

					中文

			

		
	
		
			
			
				
				
			
						 This page was last modified on 14 March 2010 at 21:58.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Open source

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			For software under a license that meets the Open Source Definition, see Open source software.
Not to be confused with Free Software.
Not to be confused with Open Source Intelligence.


	


	This article needs additional citations for verification.

Please help improve this article by adding reliable references. Unsourced material may be challenged and removed. (May 2009)




Open source describes practices in production and development that promote access to the end product's source materialstypically, their source code. Some consider open source a philosophy, others consider it a pragmatic methodology. Before the term open source became widely adopted, developers and producers used a variety of phrases to describe the concept; open source gained hold with the rise of the Internet, and the attendant need for massive retooling of the computing source code. Opening the source code enabled a self-enhancing diversity of production models, communication paths, and interactive communities.  Subsequently, a new, three-word phrase "open source software" was born to describe the environment that the new copyright, licensing, domain, and consumer issues created.

The open source model includes the concept of concurrent yet different agendas and differing approaches in production, in contrast with more centralized models of development such as those typically used in commercial software companies.  A main principle and practice of open source software development is peer production by bartering and collaboration, with the end-product (and source-material) available at no cost to the public. This is increasingly being applied in other fields of endeavor, such as biotechnology.
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[edit] History

Main article: History of free and open source software
The concept of open source and free sharing of technological information has existed long before computers existed. There is open source pertaining to businesses and there is open source pertaining to computers, software, and technology. In the early years of automobile development, a group of capital monopolists owned the rights to a 2 cycle gasoline engine patent originally filed by George B. Selden. By controlling this patent, they were able to monopolize the industry and force car manufacturers to adhere to their demands, or risk a lawsuit. In 1911, independent automaker Henry Ford won a challenge to the Selden patent. The result was that the Selden patent became virtually worthless and a new association (which would eventually become the Motor Vehicle Manufacturers Association) was formed. The new association instituted a cross-licensing agreement among all US auto manufacturers: although each company would develop technology and file patents, these patents were shared openly and without the exchange of money between all the manufacturers. Up to the point where the US entered World War II, 92 Ford patents were being used freely by other manufacturers and were in turn making use of 515 patents from other companies, all without lawsuits or the exchange of any money.

Very similar to open standards, researchers with access to the Advanced Research Projects Agency Network (ARPANET) used a process called Request for Comments to develop telecommunication network protocols. Characterized by contemporary open source work, this 1960s' collaborative process led to the birth of the Internet in 1969. There are earlier instances of open source and free software such as IBM's source releases of its operating systems and other programs in the 1950s, 60s, and the SHARE user group that formed to facilitate the exchange of software. Open source on the internet began when the internet was just a message board and progressed to more advanced presentation and sharing forms like a website. There are now many websites, organizations, and businesses who promote open source sharing of everything from computer code to mechanics of improving a product, technique, or medical advancement.

The decision by some people in the free software movement to use the label open source came out of a strategy session held at Palo Alto, California, in reaction to Netscape's January 1998 announcement of a source code release for Navigator. The group of individuals at the session included Christine Peterson who suggested open source, Todd Anderson, Larry Augustin, Jon Hall, Sam Ockman, Michael Tiemann and Eric S. Raymond. They used the opportunity before the release of Navigator's source code to free themselves of the ideological and confrontational connotations of the term free software. Netscape licensed and released its code as open source under the Netscape Public License and subsequently under the Mozilla Public License.

The term was given a big boost at an event organized in April 1998 by technology publisher Tim O'Reilly. Originally titled the Freeware Summit and later known as the Open Source Summit, the event brought together the leaders of many of the most important free and open source projects, including Linus Torvalds, Larry Wall, Brian Behlendorf, Eric Allman, Guido van Rossum, Michael Tiemann, Paul Vixie, Jamie Zawinski of Netscape, and Eric Raymond. At that meeting, the confusion caused by the name free software was brought up. Tiemann argued for sourceware as a new term, while Raymond argued for open source. The assembled developers took a vote, and the winner was announced at a press conference that evening. Five days later, Raymond made the first public call to the free software community to adopt the new term. The Open Source Initiative was formed shortly thereafter.

Starting in the early 2000's, a number of companies began to publish a portion of their source code to claim they were open source, while keeping key parts closed. This led to the development of the now widely used terms Free open source software and Commercial Open Source Software to distinguish between truly open and hybrid forms of open source.

[edit] Markets

Software is not the only field affected by open source; many fields of study and social and political views have been affected by the growth of the concept of open source. Advocates in one field will often support the expansion of open source in other fields, including Linus Torvalds who is quoted as saying, "the future is open source everything."

Eric Raymond and other founders of the open source movement have sometimes publicly tried to put the brakes on speculation about applications outside of software, arguing that strong arguments for software openness should not be weakened by overreaching into areas where the story is less compelling. The broader impacts of the open source movement, and the extent of its role in the development of new information sharing procedures, remains to be seen.

The open source movement has been the inspiration for increased transparency and liberty in other fields, including the release of biotechnology research by CAMBIA, Wikipedia, and other projects. The open-source concept has also been applied to media other than computer programs, e.g., by Creative Commons. It also constitutes an example of user innovation (see for example the book Democratizing Innovation). Often, open source is an expression where it simply means that a system is available to all who wish to work on it. The difference between crowdsourcing and open source is that open source production is a cooperative activity initiated and voluntarily undertaken by members of the public

Most economists would agree that open source candidates have a public goods aspect to them. In general, this suggests that the original work involves a great deal of time, money, and effort. However, the cost of reproducing the work is very low so that additional users may be added at zero or near zero cost - this is referred to as the marginal cost of a product. At this point, it is necessary to consider a copyright. The idea of copyright for works of authorship is to protect the incentive of making these original works. Copyright restriction then creates access costs on consumers who value the original more than making an additional copy but value the original less than its price. Thus, they will pay an access cost of this difference. Access costs also pose problems for authors who wish to create something based on another work yet are not willing to pay the copyright holder for the rights to the copyrighted work. The second type of cost incurred with a copyright system is the cost of administration and enforcement of the copyright.

The idea of open source is then to eliminate the access costs of the consumer and the creator by reducing the restrictions of copyright. This will lead to creation of additional works, which build upon previous work and add to greater social benefit. Additionally, some proponents argue that open source also relieves society of the administration and enforcement costs of copyright. Organizations such as Creative Commons have websites where individuals can file for alternative "licenses", or levels of restriction, for their works. These self-made protections free the general society of the costs of policing copyright infringement. Thus, on several fronts, there is an efficiency argument to be made on behalf of open sourced goods.

Others argue that society loses through open sourced goods. Because there is a loss in monetary incentive to the creation of new goods, some argue that new products will not be created. This argument seems to apply particularly to the business model where extensive research and development is done, e.g. pharmaceuticals. However, others argue that visual art and other works of authorship should be free. These proponents of extensive open source ideals argue that there should be no monetary incentive for artists.

[edit] Agriculture


	Beverages

	OpenCola  An idea inspired by the open source movement. Soft drink giants like Coke and Pepsi hold their formulas as closely guarded secrets. Now volunteers have posted the recipe for a similar cola drink on the Internet. The taste is said to be comparable to that of the standard beverages.

	Beer  A beer recipe called Vores l. The beer was created by students at the IT-University in Copenhagen together with Superflex, a Copenhagen-based artist collective, to illustrate how open source concepts might be applied outside the digital world. The concept expands upon a statement found in the Free Software Definition: "Free software is a matter of liberty, not price. To understand the concept, you should think of 'free' as in 'free speech' not as in 'free beer.'" Following its release, an article in Wired magazine commented that "as open source spreads beyond software to online encyclopedias like Wikipedia and biological research, it was only a matter of time before somebody created an open-source beer".

	But before that In 2002 a beer company in Australia, Brewtopia, started an open source brewery which invited the general population to be involved in the development and ownership of the brewery, but asking them to vote on the development of every aspect of their beer, Blowfly, and its road to market. In return for their feedback and input, they received shares in the company, which is now publicly traded on one of the Stock Exchanges in Australia. The company has always adhered to its Open Source roots and is the only beer company in the world that allows the public to design, customise and develop their own beers online.

	Coffee - It has been pointed out that capsule-based beverage systems such as Nestle's Nespresso or Krups' Tassimo turn home-brewed coffee from an inherently "open-source" beverage into a product limited by the specific range of capsules made available by the system manufacturers.







[edit] Content


	Open-content projects organized by the Wikimedia Foundation  Sites such as Wikipedia and Wiktionary have embraced the open-content GFDL and Creative Commons content licenses. These licenses were designed to adhere to principles similar to various open-source software development licenses. Many of these licenses ensure that content remains free for re-use, that source documents are made readily available to interested parties, and that changes to content are accepted easily back into the system. An important site embracing open source-like ideals is Project Gutenberg, which posts many books on which the copyright has expired and are thus in the Public Domain, ensuring that anyone can use that content for any purpose whatsoever.




	There are few examples of business information (methodologies, advice, guidance, practices) using the open source model, although this is another case where the potential is enormous. ITIL is close to open source. It uses the Cathedral model (no mechanism exists for user contribution) and the content must be bought for a fee that is small by business consulting standards (hundreds of British pounds). Various checklists are published by government, banks or accounting firms. Possibly the only example of free, bazaar-model open source business information is Core Practice.



[edit] Health and science


	Medicine

	Pharmaceuticals  There have been several proposals for open-source pharmaceutical development, which led to the establishment of the Tropical Disease Initiative. There are also a number of not-for-profit "virtual pharmas" such as the Institute for One World Health and the Drugs for Neglected Diseases Initiative.





	Science

	Research  The Science Commons was created as an alternative to the expensive legal costs of sharing and reusing scientific works in journals etc.

	Research  The Open Source Science Project was created to increase the ability for students to participate in the research process by providing them access to microfunding - which, in turn, offers non-researchers the opportunity to directly invest, and follow, cutting-edge scientific research. All data and methodology is subsequently published in an openly-accessible manner under a Creative Commons fair use license.







[edit] Technology





MediaWiki logo



	Computer software

	Open source software  software whose source code is published and made available to the public, enabling anyone to copy, modify and redistribute the source code without paying royalties or fees. Open source code evolves through community cooperation. These communities are composed of individual programmers as well as very large companies. Examples of open-source software products are:

	Apache - HTTP web server

	Drupal  content management system

	Eclipse - software framework for "rich-client applications"

	FreeBSD - operating system derived from Unix

	IPPOLIT  chess engine series, considered to be one of the strongest chess programs of the world

	Joomla  content management system

	Linux - operating system based on Unix

	Mediawiki  wiki server software, the software that runs Wikipedia

	MongoDB - document-oriented, non-relational database

	Moodle - course management system

	Mozilla Firefox - web browser

	Mozilla Thunderbird - e-mail client

	OpenOffice.org  office suite

	OpenSolaris - Unix Operating System from Sun Microsystems

	Symbian - real time operating system

	Tomcat web server - web container












	Computer hardware

	Open source hardware  hardware whose initial specification, usually in a software format, are published and made available to the public, enabling anyone to copy, modify and redistribute the hardware and source code without paying royalties or fees. Open source hardware evolves through community cooperation. These communities are composed of individual hardware/software developers, hobbyists, as well as very large companies. Examples of open source hardware initiatives are:

	Sun Microsystems's OpenSPARC T1 Multicore processor. Sun has released it under GPL.

	Arduino, a microcontroller platform for hobbyists, artists and designers.












	Open design  which involves applying open source methodologies to the design of artifacts and systems in the physical world. Very nascent but has huge potential.




	Teaching - which involves applying the concepts of open source to instruction using a shared web space as a platform to improve upon learning, organizational, and management challenges. An example of an Open Source Courseware is the Java Education & Development Initiative (JEDI).



Open source principles can also be applied to technical areas other than computer software, such as digital communication protocols and data storage formats (for instance the Indian development simputer).

[edit] Example

An investigation of open source industrial symbiosis is performed by Doyle and Pearce [1] using Google Earth (GE). This paper found that virtual globes coupled with open source waste information can be used to:


	reduce embodied transport energy by reducing distances to recycling facilities,

	choose end of life at recycling facilities rather than landfills, and

	establish industrial symbiosis and eco-industrial parks on known by-product synergies.



Ultimately, open source sharing of information in virtual globes provide a means to identify economically and environmentally beneficial opportunities for waste management if the data have been made available.

[edit] Society and culture





Conceptual map of FOSS (Free and Open Source Software)


Open source culture is the creative practice of appropriation and free sharing of found and created content. Examples include collage, found footage film, music, and appropriation art. Open source culture is one in which fixations, works entitled to copyright protection, are made generally available. Participants in the culture can modify those products and redistribute them back into the community or other organizations.

The rise of open-source culture in the 20th century resulted from a growing tension between creative practices that involve appropriation, and therefore require access to content that is often copyrighted, and increasingly restrictive intellectual property laws and policies governing access to copyrighted content. The two main ways in which intellectual property laws became more restrictive in the 20th century were extensions to the term of copyright (particularly in the United States) and penalties, such as those articulated in the Digital Millennium Copyright Act (DMCA), placed on attempts to circumvent anti-piracy technologies.

Although artistic appropriation is often permitted under fair use doctrines, the complexity and ambiguity of these doctrines creates an atmosphere of uncertainty among cultural practitioners. Also, the protective actions of copyright owners create what some call a "chilling effect" among cultural practitioners.

In the late 20th century, cultural practitioners began to adopt the intellectual property licensing techniques of free software and open-source software to make their work more freely available to others, including the Creative Commons.

The idea of an "open source" culture runs parallel to "Free Culture," but is substantively different. Free culture is a term derived from the free software movement, and in contrast to that vision of culture, proponents of Open Source Culture (OSC) maintain that some intellectual property law needs to exist to protect cultural producers. Yet they propose a more nuanced position than corporations have traditionally sought. Instead of seeing intellectual property law as an expression of instrumental rules intended to uphold either natural rights or desirable outcomes, an argument for OSC takes into account diverse goods (as in "the Good life") and ends.

One way of achieving the goal of making the fixations of cultural work generally available is to maximally utilize technology and digital media. In keeping with Moore's law's prediction about processors, the cost of digital media and storage plummeted in the late 20th Century. Consequently, the marginal cost of digitally duplicating anything capable of being transmitted via digital media dropped to near zero. Combined with an explosive growth in personal computer and technology ownership, the result is an increase in general population's access to digital media. This phenomenon facilitated growth in open source culture because it allowed for rapid and inexpensive duplication and distribution of culture. Where the access to the majority of culture produced prior to the advent of digital media was limited by other constraints of proprietary and potentially "open" mediums, digital media is the latest technology with the potential to increase access to cultural products. Artists and users who choose to distribute their work digitally face none of the physical limitations that traditional cultural producers have been typically faced with. Accordingly, the audience of an open source culture faces little physical cost in acquiring digital media.

Open source culture precedes Richard Stallman's codification of the concept with the creation of the Free Software Foundation. As the public began to communicate through Bulletin Board Systems (BBS) like FidoNet, places like Sourcery Systems BBS were dedicated to providing source code to Public Domain, Shareware and Freeware programs.

Essentially born out of a desire for increased general access to digital media, the Internet is open source culture's most valuable asset. It is questionable whether the goals of an open source culture could be achieved without the Internet. The global network not only fosters an environment where culture can be generally accessible, but also allows for easy and inexpensive redistribution of culture back into various communities. Some reasons for this are as follows.

First, the Internet allows even greater access to inexpensive digital media and storage. Instead of users being limited to their own facilities and resources, they are granted access to a vast network of facilities and resources, some free. Sites such as Archive.org offer up free web space for anyone willing to license their work under a Creative Commons license. The resulting cultural product is then available to download free (generally accessible) to anyone with an Internet connection.

Second, users are granted unprecedented access to each other. Older analog technologies such as the telephone or television have limitations on the kind of interaction users can have. In the case of television there is little, if any interaction between users participating on the network. And in the case of the telephone, users rarely interact with any more than a couple of their known peers. On the Internet, however, users have the potential to access and meet millions of their peers. This aspect of the Internet facilitates the modification of culture as users are able to collaborate and communicate with each other across international and cultural boundaries. The speed in which digital media travels on the Internet in turn facilitates the redistribution of culture.

Through various technologies such as peer-to-peer networks and blogs, cultural producers can take advantage of vast social networks in order to distribute their products. As opposed to traditional media distribution, redistributing digital media on the Internet can be virtually costless. Technologies such as BitTorrent and Gnutella take advantage of various characteristics of the Internet protocol (TCP/IP) in an attempt to totally decentralize file distribution.

[edit] Government


	Open politics (sometimes known as Open source politics)  is a term used to describe a political process that uses Internet technologies such as blogs, email and polling to provide for a rapid feedback mechanism between political organizations and their supporters. There is also an alternative conception of the term Open source politics which relates to the development of public policy under a set of rules and processes similar to the Open Source Software movement.

	Open source governance  is similar to open source politics, but it applies more to the democratic process and promotes the freedom of information.



[edit] Ethics

Open Source ethics is split into two strands:


	Open Source Ethics as an Ethical School - Charles Ess and David Berry are researching whether ethics can learn anything from an open source approach. Ess famously even defined the AoIR Research Guidelines as an example of open source ethics.

	Open Source Ethics as a Professional Body of Rules - This is based principally on the computer ethics school, studying the questions of ethics and professionalism in the computer industry in general and software development in particular.



[edit] Media

Open source journalism  referred to the standard journalistic techniques of news gathering and fact checking, and reflected a similar term that was in use from 1992 in military intelligence circles, open source intelligence. It is now commonly used to describe forms of innovative publishing of online journalism, rather than the sourcing of news stories by a professional journalist. In the December 25, 2006 issue of TIME magazine this is referred to as user created content and listed alongside more traditional open source projects such as OpenSolaris and Linux.

Weblogs, or blogs, are another significant platform for open source culture. Blogs consist of periodic, reverse chronologically ordered posts, using a technology that makes webpages easily updatable with no understanding of design, code, or file transfer required. While corporations, political campaigns and other formal institutions have begun using these tools to distribute information, many blogs are used by individuals for personal expression, political organizing, and socializing. Some, such as LiveJournal or WordPress, utilize open source software that is open to the public and can be modified by users to fit their own tastes. Whether the code is open or not, this format represents a nimble tool for people to borrow and re-present culture; whereas traditional websites made the illegal reproduction of culture difficult to regulate, the mutability of blogs makes "open sourcing" even more uncontrollable since it allows a larger portion of the population to replicate material more quickly in the public sphere.

Messageboards are another platform for open source culture. Messageboards (also known as discussion boards or forums), are places online where people with similar interests can congregate and post messages for the community to read and respond to. Messageboards sometimes have moderators who enforce community standards of etiquette such as banning users who are spammers. Other common board features are private messages (where users can send messages to one another) as well as chat (a way to have a real time conversation online) and image uploading. Some messageboards use phpBB, which is a free open source package. Where blogs are more about individual expression and tend to revolve around their authors, messageboards are about creating a conversation amongst its users where information can be shared freely and quickly. Messageboards are a way to remove intermediaries from everyday life - for instance, instead of relying on commercials and other forms of advertising, one can ask other users for frank reviews of a product, movie or CD. By removing the cultural middlemen, messageboards help speed the flow of information and exchange of ideas.

OpenDocument is an open document file format for saving and exchanging editable office documents such as text documents (including memos, reports, and books), spreadsheets, charts, and presentations. Organizations and individuals that store their data in an open format such as OpenDocument avoid being locked in to a single software vendor, leaving them free to switch software if their current vendor goes out of business, raises their prices, changes their software, or changes their licensing terms to something less favorable.

Open source movie production is either an open call system in which a changing crew and cast collaborate in movie production, a system in which the end result is made available for re-use by others or in which exclusively open source products are used in the production. The 2006 movie Elephants Dream is said to be the "world's first open movie", created entirely using open source technology.

An open source documentary film has a production process allowing the open contributions of archival material, footage, and other filmic elements, both in unedited and edited form. By doing so, on-line contributors become part of the process of creating the film, helping to influence the editorial and visual material to be used in the documentary, as well as its thematic development. The first open source documentary film to go into production "The American Revolution" ," which will examine the role that WBCN-FM in Boston played in the cultural, social and political changes locally and nationally from 1968 to 1974, is being produced by Lichtenstein Creative Media and the non-profit The Fund for Independent Media. Open Source Cinema is a website to create Basement Tapes, a feature documentary about copyright in the digital age, co-produced by the National Film Board of Canada. Open Source Filmmaking refers to a form of filmmaking that takes a method of idea formation from open source software, but in this case the 'source' for a film maker is raw unedited footage rather than programming code. It can also refer to a method of filmmaking where the process of creation is 'open' i.e. a disparate group of contributors, at different times contribute to the final piece.

Open-IPTV is IPTV that is not limited to one recording studio, production studio, or cast. Open-IPTV uses the Internet or other means to pool efforts and resources together to create an online community that all contributes to a show.

[edit] Education

Within the academic community, there is discussion about expanding what could be called the "intellectual commons" (analogous to the Creative Commons). Proponents of this view have hailed the Connexions Project at Rice University, OpenCourseWare project at MIT, Eugene Thacker's article on "Open Source DNA", the "Open Source Cultural Database" and Wikipedia as examples of applying open source outside the realm of computer software.

Open source curricula are instructional resources whose digital source can be freely used, distributed and modified.

Another strand to the academic community is in the area of research. Many funded research projects produce software as part of their work. There is an increasing interest in making the outputs of such projects available under an open source license. In the UK the Joint Information Systems Committee (JISC) has developed a policy on open source software. JISC also funds a development service called OSS Watch which acts as an advisory service for higher and further education institutions wishing to use, contribute to and develop open source software.

[edit] Innovation communities

The principle of sharing predates the open source movement; for example, the free sharing of information has been institutionalized in the scientific enterprise since at least the 19th century. Open source principles have always been part of the scientific community. The sociologist Robert K. Merton described the four basic elements of the community - universalism (an international perspective), communism (sharing information), disinterestedness (removing one's personal views from the scientific inquiry) and organized skepticism (requirements of proof and review) that accurately describe the scientific community today. These principles are, in part, complemented by US law's focus on protecting expression and method but not the ideas themselves. There is also a tradition of publishing research results to the scientific community instead of keeping all such knowledge proprietary. One of the recent initiatives in scientific publishing has been open access - the idea that research should be published in such a way that it is free and available to the public. There are currently many open access journals where the information is available free online, however most journals do charge a fee (either to users or libraries for access). The Budapest Open Access Initiative is an international effort with the goal of making all research articles available free on the Internet. The National Institutes of Health has recently proposed a policy on "Enhanced Public Access to NIH Research Information." This policy would provide a free, searchable resource of NIH-funded results to the public and with other international repositories six months after its initial publication. The NIH's move is an important one because there is significant amount of public funding in scientific research. Many of the questions have yet to be answered - the balancing of profit vs. public access, and ensuring that desirable standards and incentives do not diminish with a shift to open access.

Farmavita.Net - Community of Pharmaceuticals Executives have recently proposed new business model of Open Source Pharmaceuticals . The project is targeted to development and sharing of know-how for manufacture of essential and life saving medicines. It is mainly dedicated to the countries with less developed economies where local pharmaceutical research and development resources are insufficient for national needs. It will be limited to generic (off-patent) medicines with established use. By the definition, medicinal product have a well-established use if is used for at least 15 years, with recognized efficacy and an acceptable level of safety. In that event, the expensive clinical test and trial results could be replaced by appropriate scientific literature.

Benjamin Franklin was an early contributor eventually donating all his inventions including the Franklin stove, bifocals and the lightning rod to the public domain.

New NGO communities are starting to use the open source technology as a tool. One example is the Open Source Youth Network started in 2007 in Lisboa by ISCA members.

Open innovation is also a new emerging concept which advocate putting R&D in a common pool. The Eclipse platform is openly presenting itself as an Open innovation network .

[edit] Arts and recreation

Copyright protection is used in the performing arts and even in athletic activities. Some groups have attempted to remove copyright from such practices.

[edit] See also




	
	Free software portal







	
	Wikibooks has a book on the topic of
Open Source







	
	Look up open source in Wiktionary, the free dictionary.





[edit] Lists


	List of commercial open source applications

	List of Open Source eCommerce Software

	List of open source healthcare software

	List of open source software packages

	List of open source video games

	List of trademarked open source software



[edit] Terms based on open source


	Open source governance

	Open source hardware

	Open Source Initiative

	Open source license

	Open source political campaign

	Open source record label

	Open source religion

	Open source software

	Open-sourcing



[edit] Other


	Code: Collaborative Ownership and the Digital Commons (book)

	Collaborative intelligence

	Commons-based peer production

	Commercial open source applications

	Community source

	Digital freedom

	Embrace, extend and extinguish

	Free Beer

	Free software

	Gift economy

	Glossary of legal terms in technology

	Halloween Documents

	Linux

	Network effect

	Open access (publishing)

	Open content

	Open data

	Open design

	Open format

	Open implementation

	Open innovation

	Open JDK

	Open research

	Open Solaris

	Open Source as a Service

	Open source vs. closed source

	Open system (computing)

	Open standard

	OpenDWG

	Openness

	Shared software

	Shared source

	Vendor lock-in
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Google Calendar is a contact- and time-management web application offered by Google.






Horde groupware is an open source web application.


In software engineering, a web application is an application that is accessed via a web browser over a network such as the Internet or an intranet. The term may also mean a computer software application that is hosted in a browser-controlled environment (e.g. a Java applet) or coded in a browser-supported language (such as JavaScript, combined with a browser-rendered markup language like HTML) and reliant on a common web browser to render the application executable.

Web applications are popular due to the ubiquity of web browsers, and the convenience of using a web browser as a client, sometimes called a thin client. The ability to update and maintain web applications without distributing and installing software on potentially thousands of client computers is a key reason for their popularity, as is the inherent support for cross-platform compatibility. Common web applications include webmail, online retail sales, online auctions, wikis and many other functions.
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[edit] History

In earlier type of client-server computing, each application had its own client program which served as its user interface and had to be separately installed on each user's personal computer. An upgrade to the server part of the application would typically require an upgrade to the clients installed on each user workstation, adding to the support cost and decreasing productivity.

In contrast, web applications use web documents written in a standard format such as HTML (and more recently XHTML), which are supported by a variety of web browsers.

Generally, each individual web page is delivered to the client as a static document, but the sequence of pages can provide an interactive experience, as user input is returned through web form elements embedded in the page markup. During the session, the web browser interprets and displays the pages, and acts as the universal client for any web application.

In 1995, Netscape introduced a client-side scripting language called JavaScript, which allowed programmers to add some dynamic elements to the user interface that ran on the client side. Until then, all the data had to be sent to the server for processing, and the results were delivered through static HTML pages sent back to the client.

In 1996, Macromedia introduced Flash, a vector animation player that could be added to browsers as a plug-in to embed animations on the web pages. It allowed the use of a scripting language to program interactions on the client side with no need to communicate with the server.

In 1999, the "web application" concept was introduced in the Java language in the Servlet Specification version 2.2. [2.1?].  At that time both JavaScript and XML had already been developed, but Ajax had still not yet been coined and the XMLHttpRequest object had only been recently introduced on Internet Explorer 5 as an ActiveX object. 

In 2005, the term Ajax was coined, and applications like Gmail started to make their client sides more and more interactive.

[edit] Interface





Webconverger operating system provides an interface for web applications.


The web interface places very few limits on client functionality. Through Java, JavaScript, DHTML, Flash and other technologies, application-specific methods such as drawing on the screen, playing audio, and access to the keyboard and mouse are all possible. Many services have worked to combine all of these into a more familiar interface that adopts the appearance of an operating system. General purpose techniques such as drag and drop are also supported by these technologies. Web developers often use client-side scripting to add functionality, especially to create an interactive experience that does not require page reloading. Recently, technologies have been developed to coordinate client-side scripting with server-side technologies such as PHP. Ajax, a web development technique using a combination of various technologies, is an example of technology which creates a more interactive experience.

[edit] Structure

Applications are usually broken into logical chunks called "tiers", where every tier is assigned a role. Traditional applications consist only of 1 tier, which resides on the client machine, but web applications lend themselves to a n-tiered approach by nature. Though many variations are possible, the most common structure is the three-tiered application. In its most common form, the three tiers are called presentation, application and storage, in this order. A web browser is the first tier (presentation), an engine using some dynamic Web content technology (such as ASP, ASP.NET, CGI, ColdFusion, JSP/Java, PHP, Perl, Python, Ruby on Rails or Struts2) is the middle tier (application logic), and a database is the third tier (storage). The web browser sends requests to the middle tier, which services them by making queries and updates against the database and generates a user interface.

For more complex applications, a 3-tier solution may fall short, and you may need a n-tiered approach, where the greatest benefit is breaking the business logic, which resides on the application tier, into a more fine-grained model. Or adding an integration tier that separates the data tier from the rest of tiers by providing an easy-to-use interface to access the data. For example, you would access the client data by calling a "list_clients()" function instead of making a SQL query directly against the client table on the database. That allows you to replace the underlying database without changing the other tiers.

There are some who view a web application as a two-tier architecture. This can be a "smart" client that performs all the work and queries a "dumb" server, or a "dumb" client that relies on a "smart" server.  The client would handle the presentation tier, the server would have the database (storage tier), and the business logic (application tier) would be on one of them or on both.  While this increases the scalability of the applications and separates the display and the database, it still doesn't allow for true specialization of layers, so most applications will outgrow this model.

[edit] Business use

An emerging strategy for application software companies is to provide web access to software previously distributed as local applications. Depending on the type of application, it may require the development of an entirely different browser-based interface, or merely adapting an existing application to use different presentation technology. These programs allow the user to pay a monthly or yearly fee for use of a software application without having to install it on a local hard drive. A company which follows this strategy is known as an application service provider (ASP), and ASPs are currently receiving much attention in the software industry.

[edit] Writing web applications

There are many web application frameworks which facilitate rapid application development by allowing the programmer to define a high-level description of the program. In addition, there is potential for the development of applications on Internet operating systems, although currently there are not many viable platforms that fit this model.

The use of web application frameworks can often reduce the number of errors in a program, both by making the code simpler, and by allowing one team to concentrate just on the framework. In applications which are exposed to constant hacking attempts on the Internet, security-related problems can be caused by errors in the program. Frameworks can also promote the use of best practices such as GET after POST.

[edit] Applications

Browser applications typically include simple office software (word processors, online spreadsheets, and presentation tools), with Google Docs being the most notable example, and can also include more advanced applications such as project management, computer-aided design, video editing and point-of-sale.

[edit] Benefits

Browser applications typically require little or no disk space on the client, upgrade automatically with new features, integrate easily into other server-side web procedures, such as email and searching. They also provide cross-platform compatibility (i.e., Windows, Mac, Linux, etc.) because they operate within a web browser window.

[edit] Drawbacks

Standards compliance is an issue with any non-typical office document creator, which causes problems when file sharing and collaboration becomes critical. Also, browser applications rely on application files accessed on remote servers through the Internet. Therefore, when connection is interrupted, the application is no longer usable. Google Gears is a platform to ameliorate this issue and improve the usability of browser applications, its use is being superseded by the introduction of HTML5 API's such as Web Workers and DOM storage.

[edit] See also



	


	The length of this "see also" section may adversely affect readability. Please ensure that the "see also" links are not mentioned elsewhere in the article, are not red links, are as few in number and as relevant as possible.





	Content management framework

	Dynamic HTML (DHTML)

	JavaServer Pages (JSP)

	List of web application frameworks

	Scalable Vector Graphics (SVG)

	Software as a service (SaaS)

	Software development

	Web 2.0

	Web services

	World Wide Web Consortium (Web standards)
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	The Other Road Ahead  An article arguing that the future lies on the server, not rich interfaces on the client

	Web Applications at the Open Directory Project
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Illustration of an application which uses libvorbisfile to play an Ogg Vorbis file.


In computer science, a library is a collection of subroutines or classes used to develop software.

Libraries contain code and data that provide services to independent programs. This allows the sharing and changing of code and data in a modular fashion. Some executables are both standalone programs and libraries, but most libraries are not executables. Executables and libraries make references known as links to each other through the process known as linking, which is typically done by a linker.

As of 2009, most modern software systems provide libraries that implement the majority of system services. Such libraries have commoditized the services which a modern application requires. As such, most code used by modern applications is provided in these system libraries.
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[edit] History

The earliest programming concepts analogous to libraries were intended to separate data definitions from the program implementation. JOVIAL brought the "COMPOOL" (Communication Pool) concept to popular attention in 1959, although it adopted the idea from the large-system SAGE software. Following the computer science principles of separation of concerns and information hiding, "Comm Pool's purpose was to permit the sharing of System Data among many programs by providing a centralized data description."

COBOL also included "primitive capabilities for a library system" in 1959, but Jean Sammet described them as "inadequate library facilities" in retrospect.

Another major contributor to the modern library concept came in the form of the subprogram innovation of FORTRAN. FORTRAN subprograms can be compiled independently of each other, but the compiler lacks a linker, so type checking between subprograms is impossible.

Finally, historians of the concept should remember the influential Simula 67. Simula was the first object-oriented programming language, and its classes are nearly identical to the modern concept as used in Java, C++, and C#. The class concept of Simula was also a progenitor of the package in Ada and the module of Modula-2. Even when developed originally in 1965, Simula classes could be included in library files and added at compile time.

[edit] Types

[edit] Static libraries

Main article: Static Library
Originally, only static libraries existed. A static library, also known as an archive, consists of a set of routines which are copied into a target application by the compiler, linker, or binder, producing object files and a stand-alone executable file. This process, and the stand-alone executable file, are known as a static build of the target application. Actual addresses for jumps and other routine calls are stored in a relative or symbolic form which cannot be resolved until all code and libraries are assigned final static addresses.

The linker resolves all of the unresolved addresses into fixed or relocatable addresses (from a common base) by loading all code and libraries into actual runtime memory locations. This linking process can take as much, or more, time than the compilation process, and must be performed when any of the modules is recompiled. Most compiled languages have a standard library, but programmers can also create their own custom libraries. Commercial compiler publishers provide both standard and custom libraries with their compiler products.

A linker may work on specific types of object files, and thus require specific (compatible) types of libraries. Collecting object files into a static library may ease their distribution and encourage their use. A client, either a program or a library subroutine, accesses a library object by referencing just its name. The linking process resolves references by searching the libraries in the order given. Usually, it is not considered an error if a name can be found multiple times in a given set of libraries.

Some programming languages may use a feature called "smart linking" where the linker is aware of or integrated with the compiler, such that the linker "knows" how external references are used, and code in a library that is never actually used, even though internally referenced, can be deleted from the compiled application. For example, a program that only uses integers for arithmetic, or does no arithmetic operations at all, can exclude the floating-point library routines. This smart-linking feature can lead to smaller application file sizes and reduced memory usage.

[edit] Dynamic linking

Dynamic linking involves loading the subroutines of a library into an application program at runtime, rather than linking them in at compile time; the subroutines remain as separate files on disk. Only a minimum amount of work is done at compile time by the linker; it only records what library routines the program needs and the index names or numbers of the routines in the library. The majority of the work of linking is done at the time the application is loaded (loadtime) or during execution (runtime). The necessary linking code, called a loader, is actually part of the underlying operating system. At the appropriate time the loader finds the relevant libraries on disk and adds the relevant data from the libraries to the process's memory space.

Some operating systems can only link in a library at loadtime, before the process starts executing; others can wait until after the process has started to execute and link in the library just when it is actually referenced (i.e., during runtime). The latter is often called "delay loading" or "deferred loading". In either case, such a library is called a dynamically linked library.

The nature of dynamic linking makes it a common place beyond which someone who grants a software license may choose to not enforce further terms. For example, the GPL linking exception allows programs to use libraries available under GPL licenses without themselves becoming subject to the full terms of the GPL as a result.

Plugins exemplify one common usage of dynamically linked libraries, which is especially useful when the libraries can be replaced by other libraries with a similar interface, but different functionality. Software may be said to have a "plugin architecture" if it uses libraries for core functionality with the intention that they can be replaced. Note, however, that the use of dynamically linked libraries in an application's architecture does not necessarily mean that they may be replaced.

Programmers originally developed dynamic linking in the Multics operating system, starting in 1964. It was also a feature of MTS (the Michigan Terminal System), built in the late 1960s. In Microsoft Windows, dynamically-linked libraries are called dynamic-link libraries or "DLLs".

[edit] Relocation

Main article: Relocation (computer science)
The loader must solve one problem: the actual location in memory of the library data cannot be known until after the executable and all dynamically linked libraries have been loaded into memory. This is because the memory locations used depend on which specific dynamic libraries have been loaded. It is not possible to depend on the absolute location of the data in the executable, nor even in the library, since conflicts between different libraries would result: if two of them specified the same or overlapping addresses, it would be impossible to use both in the same program.

However, in practice, the shared libraries on most systems do not change often. Therefore, systems can compute a likely load address for each shared library on the system before it is needed, and store that information in the libraries and executables. If every shared library that is loaded has undergone this process, then each will load at its predetermined address, which speeds up the process of dynamic linking. This optimization is known as prebinding in Mac OS X and prelinking in Linux. Disadvantages of this technique include the time required to precompute these addresses every time the shared libraries change, the inability to use address space layout randomization, and the requirement of sufficient virtual address space for use (a problem that will be alleviated by the adoption of 64-bit architectures, at least for the time being).

The library itself contains a jump table of all the methods within it, known as entry points. Calls into the library "jump through" this table, looking up the location of the code in memory, then calling it. This introduces overhead in calling into the library, but the delay is so small as to be negligible.

[edit] Locating libraries at runtime

Main article: Dynamic linker
Dynamic linkers/loaders vary widely in functionality. Some depend on the executable storing explicit paths to the libraries. Any change to the library naming or layout of the file system will cause these systems to fail. More commonly, only the name of the library (and not the path) is stored in the executable, with the operating system supplying a method to find the library on-disk based on some algorithm.

One of the biggest disadvantages of dynamic linking involves the executables depending on the separately stored libraries in order to function properly. If the library is deleted, moved, or renamed, or if an incompatible version of the DLL is copied to a place that is earlier in the search, the executable would fail to load. On Windows this is commonly known as DLL hell.

[edit] Unix-like systems

Most Unix-like systems have a "search path" specifying file system directories in which to look for dynamic libraries. Some systems specify the default path in a configuration file; others hard-code it into the dynamic loader. Some executable file formats can specify additional directories in which to search for libraries for a particular program. This can usually be overridden with an environment variable, although it is disabled for setuid and setgid programs, so that a user can't force such a program to run arbitrary code with root permissions. Developers of libraries are encouraged to place their dynamic libraries in places in the default search path. On the downside, this can make installation of new libraries problematic, and these "known" locations quickly become home to an increasing number of library files, making management more complex.

[edit] Microsoft Windows

Microsoft Windows will check the registry to determine the proper place to find an ActiveX DLL, but for other DLLs it will check the directory where it loaded the program from; the current working directory; any directories set by calling the SetDllDirectory() function; the System32, System, and Windows directories; and finally the directories specified by the PATH environment variable. Applications written for the .NET Framework framework (since 2002), also check the Global Assembly Cache as the primary store of shared dll files to remove the issue of DLL hell.

[edit] OpenStep

OpenStep used a more flexible system, collecting a list of libraries from a number of known locations (similar to the PATH concept) when the system first starts. Moving libraries around causes no problems at all, although users incur a time cost when first starting the system.

[edit] AmigaOS

AmigaOS stores generic system libraries in a directory defined by the LIBS: path assignment. Application-specific libraries can go in the same directory as the application's executable. AmigaOS will search these locations when an executable attempts to launch a shared library. An application may also supply an explicit path when attempting to launch a library.

[edit] Shared libraries

In addition to identifying static and dynamic loading, computer scientists also often classify libraries according to how they are shared among programs. Dynamic libraries almost always offer some form of sharing, allowing the same library to be used by multiple programs at the same time. Static libraries, by definition, cannot be shared. The term "linker" comes from the process of copying procedures or subroutines which may come from "relocatable" libraries and adjusting or "linking" the machine address to the final locations of each module.

The term shared library conveys some ambiguity because it covers at least two different concepts. First, it is the sharing of code located on disk by unrelated programs. The second concept is the sharing of code in memory, when programs execute the same physical page of RAM, mapped into different address spaces. It would seem that the latter would be preferable, and indeed it has a number of advantages. For instance on the OpenStep system, applications were often only a few hundred kilobytes in size and loaded almost instantly; the vast majority of their code was located in libraries that had already been loaded for other purposes by the operating system. There is a cost, however; shared code must be specifically written to run in a multitasking environment. In some older environments such as 16-bit Windows or MPE for the HP 3000, only stack based data (local) was allowed, or other significant restrictions were placed on writing a DLL.

Programs can accomplish RAM sharing by using position independent code as in Unix, which leads to a complex but flexible architecture, or by using position dependent code as in Windows and OS/2. These systems make sure, by various tricks like pre-mapping the address space and reserving slots for each DLL, that code has a great probability of being shared. Windows DLLs are not shared libraries in the Unix sense. The rest of this section concentrates on aspects common to both variants.

As of 2009, most modern operating systems can have shared libraries of the same format as the "regular" executables. This offers two main advantages: first, it requires making only one loader for both of them, rather than two (having the single loader is considered well worth its added complexity). Secondly, it allows the executables also to be used as DLLs, if they have a symbol table. Typical executable/DLL formats are ELF and Mach-O (both in Unix) and PE (Windows). In Windows, the concept was taken one step further, with even system resources such as fonts being bundled in the DLL file format. The same is true under OpenStep, where the universal "bundle" format is used for almost all system resources.

The term DLL occurs most frequently in Microsoft Windows and OS/2 environments. Unix and Unix-like platforms more commonly use the term shared library or shared object; consequently, the .so filename extension occurs most commonly to identify shared library files in such environments  often followed by another dot and a version number (for example libc.so.6). The different semantics provide technical justification for this usage. For further explanations, see the position independent code article.

In some cases different versions of DLLs can cause problems, especially when DLLs of different versions have the same file name, and different applications installed on a system each require a specific version. Such a scenario is known as DLL hell. Most modern operating systems, after 2001, have clean-up methods to eliminate such situations.

[edit] Dynamic loading

Main article: Dynamic loading
Dynamic loading, a subset of dynamic linking, involves a dynamically linked library loading and unloading at run-time on request. Such a request may be made implicitly at compile-time or explicitly at run-time. Implicit requests are made at compile-time when a linker adds library references that include file paths or simply file names. Explicit requests are made when applications make direct calls to an operating system's API at runtime.

Most operating systems that support dynamically linked libraries also support dynamically loading such libraries via a run-time linker API. For instance, Microsoft Windows uses the API functions LoadLibrary, LoadLibraryEx, FreeLibrary and GetProcAddress with Microsoft Dynamic Link Libraries; POSIX based systems, including most UNIX and UNIX-like systems, use dlopen, dlclose and dlsym. Some development systems automate this process.

[edit] Remote libraries

Another solution to the library issue comes from using completely separate executables (often in some lightweight form) and calling them using a remote procedure call (RPC) over a network to another computer. This approach maximizes operating system re-use: the code needed to support the library is the same code being used to provide application support and security for every other program. Additionally, such systems do not require the library to exist on the same machine, but can forward the requests over the network.

However, such an approach means that every library call requires a considerable amount of overhead. RPC calls are much more expensive than calling a shared library which has already been loaded on the same machine. This approach is commonly used in a distributed architecture which makes heavy use of such remote calls, notably client-server systems and application servers such as Enterprise JavaBeans.

[edit] Object and class libraries

Although originally pioneered in the 1960s, dynamic linking did not reach consumer operating systems until the late 1980s. It was generally available in some form in most operating systems by the early 1990s. During this same period, object-oriented programming (OOP) was becoming a significant part of the programming landscape. OOP with runtime binding requires additional information that traditional libraries don't supply. In addition to the names and entry points of the code located within, they also require a list of the objects on which they depend. This is a side-effect of one of OOP's main advantages, inheritance, which means that the complete definition of any method may be defined in a number of places. This is more than simply listing that one library requires the services of another: in a true OOP system, the libraries themselves may not be known at compile time, and vary from system to system.

At the same time many developers worked on the idea of multi-tier programs, in which a "display" running on a desktop computer would use the services of a mainframe or minicomputer for data storage or processing. For instance, a program on a GUI-based computer would send messages to a minicomputer to return small samples of a huge dataset for display. Remote procedure calls already handled these tasks, but there was no standard RPC system.

Soon the majority of the minicomputer and mainframe vendors instigated projects to combine the two, producing an OOP library format that could be used anywhere. Such systems were known as object libraries, or distributed objects if they supported remote access (not all did). Microsoft's COM is an example of such a system for local use, DCOM a modified version that supports remote access.

For some time object libraries held the status of the "next big thing" in the programming world. There were a number of efforts to create systems that would run across platforms, and companies competed to try to get developers locked into their own system. Examples include IBM's System Object Model (SOM/DSOM), Sun Microsystems' Distributed Objects Everywhere (DOE), NeXT's Portable Distributed Objects (PDO), Digital's ObjectBroker, Microsoft's Component Object Model (COM/DCOM), and any number of CORBA-based systems.

After the inevitable cooling of marketing hype, object libraries continue to be used in both object-oriented programming and distributed information systems. Class libraries are the rough OOP equivalent of older types of code libraries. They contain classes, which describe characteristics and define actions (methods) that involve objects. Class libraries are used to create instances, or objects with their characteristics set to specific values. In some OOP languages, like Java, the distinction is clear, with the classes often contained in library files (like Java's JAR file format) and the instantiated objects residing only in memory (although potentially able to be made persistent in separate files). In others, like Smalltalk, the class libraries are merely the starting point for a system image that includes the entire state of the environment, classes and all instantiated objects.

[edit] Naming


	AmigaOS identifies libraries with a ".library" suffix (for example: mathieeedoubtrans.library). These are separate files (shared libraries) that are invoked by the program that is running, and are dynamically-loaded but are not dynamically linked. Once the library has been invoked usually it could not deallocate memory and resources it asked for. Users can force a "flushlibs" option by using AmigaDOS command Avail (that checks free memory in the system and has the option Avail flush that frees memory from libraries left open by programs). Since AmigaOS 4.0 July 2007 First Update, support for shared objects and dynamic linking has been introduced. Now ".so" objects can exist also on Amiga, together with ".library files".




	GNU/Linux, Solaris and other System V Release 4 derivatives, and BSD variants




	The system stores libfoo.a and libfoo.so files in directories like /lib, /usr/lib or /usr/local/lib. The filenames always start with lib, and end with .a (archive, static library) or .so (shared object, dynamically linked library), with an optional interface number. For example libfoo.so.2 represents the second major interface revision of the dynamically linked library libfoo. Old Unix versions would use major and minor library revision numbers (libfoo.so.1.2) while contemporary Unixes use only major revision numbers (libfoo.so.1). Dynamically loaded libraries go in /usr/libexec and similar directories. The .la files sometimes found in the library directories are libtool archives, not usable by the system as such.




	Mac OS X and upwards




	The system inherits static library conventions from BSD, with the library stored in a .a file, and can use .so-style dynamically-linked libraries (with the .dylib suffix instead). Most libraries in Mac OS X, however, consist of "frameworks", placed inside special directories called "bundles" which wrap the library's required files and metadata. For example, a library called "My Neat Library" would be implemented in a bundle called "My Neat Library.framework".




	Microsoft Windows




	*.DLL files are dynamically linkable libraries. Other file name patterns may be used for specific purpose DLLs, e.g. *.OCX for OCX control libraries. The interface revisions are either encoded in the file names, or abstracted away using COM-object interfaces. Depending on how they are compiled, *.LIB files can be either static libraries or representations of dynamically linkable libraries needed only during compilation, known as "Import Libraries". Unlike in the UNIX world, where different file extensions are used, when linking against .LIB file in Windows one must first know if it is a regular static library or an import library. In the latter case, a .DLL file must be present at runtime.



[edit] See also


	Code reuse

	Linker (computing)

	Loader (computing)

	Microsoft Dynamic Link Library

	Object file

	Plugin

	Prebinding

	Static library

	Runtime library

	Visual Component Library (VCL)

	Component Library for Cross Platform (CLX)

	Lazarus Component Library (LCL)

	C standard library

	Java Class Library

	Base Class Library

	Generic programming (used by the C++ standard library)

	soname
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	Type
	Public (NASDAQ:ADBE)



	Founded
	Mountain View, California (1982)



	Founder(s)
	Charles Geschke

John Warnock



	Headquarters
	San Jose, California, U.S.



	Area served
	Worldwide



	Key people
	Charles Geschke, Founder

John Warnock, Founder

Shantanu Narayen, President & CEO



	Industry
	Computer software
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	See List of Adobe products



	Revenue
	▲ $ 3.579 billion (2008)



	Operating income
	▲ $ 1.028 billion (2008)



	Net income
	▲ $ 871.8 million (2008)



	Total assets
	▲ $ 5.821 billion (2008)



	Total equity
	▲ $ 4.410 billion (2008)



	Employees
	8,660 (December 2009)



	Website
	Adobe.com




Adobe Systems Incorporated (pronounced /əˈdoʊbiː/ ə-DOE-bee) (NASDAQ:ADBE) is an American computer software company headquartered in San Jose, California, USA. The company has historically focused upon the creation of multimedia and creativity software products, with a more-recent foray towards rich Internet application software development.

Adobe was founded in December 1982 by John Warnock and Charles Geschke, who established the company after leaving Xerox PARC in order to develop and sell the PostScript page description language. In 1985, Apple Computer licensed PostScript for use in its LaserWriter printers, which helped spark the desktop publishing revolution. The company name Adobe comes from Adobe Creek in Los Altos, California, which ran behind the house of one of the company's founders. Adobe acquired its former competitor, Macromedia, in December 2005, which added newer software products and platforms such as Adobe ColdFusion, Adobe Dreamweaver, Adobe Flash and Adobe Flex to its product portfolio.

As of August 2009, Adobe Systems has 7,564 employees, about 40% of whom work in San Jose. Adobe also has major development operations in Orlando, FL; Seattle, WA; San Francisco, CA; Ottawa, Ontario; Minneapolis, MN; Newton, MA; San Luis Obispo, CA; Hamburg, Germany; Noida, India; Bangalore, India; Bucharest, Romania; Beijing, China.
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[edit] History





Adobe Systems headquarters in San Jose, California.


Adobe's first products after PostScript were digital fonts, which they released in a proprietary format called Type 1. Apple subsequently developed a competing standard, TrueType, which provided full scalability and precise control of the pixel pattern created by the font's outlines, and licensed it to Microsoft. Adobe responded by publishing the Type 1 specification and releasing Adobe Type Manager, software that allowed WYSIWYG scaling of Type 1 fonts on screen, like TrueType, although without the precise pixel-level control. But these moves were too late to stop the rise of TrueType. Although Type 1 remained the standard in the graphics/publishing market, TrueType became the standard for business and the average Windows user. In 1996, Adobe and Microsoft announced the OpenType font format, and in 2003 Adobe completed converting its Type 1 font library to OpenType.

In the mid-1980s, Adobe entered the consumer software market with Adobe Illustrator, a vector-based drawing program for the Apple Macintosh. Illustrator, which grew from the firm's in-house font-development software, helped popularize PostScript-enabled laser printers. Unlike MacDraw, then the standard Macintosh vector drawing program, Illustrator described shapes with more flexible Bzier curves, providing unprecedented accuracy. Font rendering in Illustrator, however, was left to the Macintosh's QuickDraw libraries and would not be superseded by a PostScript-like approach until Adobe released Adobe Type Manager.

In 1989, Adobe introduced what was to become its flagship product, a graphics editing program for the Macintosh called Photoshop. Stable and full-featured, Photoshop 1.0 was ably marketed by Adobe and soon dominated the market.

Arguably, one of Adobe's few missteps on the Macintosh platform was their failure to develop their own desktop publishing (DTP) program. Instead, Aldus with PageMaker in 1985 and Quark with QuarkXPress in 1987 gained early leads in the DTP market. Adobe was also slow to address the emerging Windows DTP market. However, Adobe made great strides in that market with release of InDesign and its bundled Creative Suite offering. In a failure to predict the direction of computing, Adobe released a complete version of Illustrator for Steve Jobs' ill-fated NeXT system, but a poorly-produced version for Windows.

Despite these missteps, licensing fees from the PostScript interpreter allowed Adobe to outlast or acquire many of its rivals in the late 1980s and early 1990s. In December 1991, Adobe released Adobe Premiere, which Adobe rebranded to Adobe Premiere Pro in 2003. In 1994, Adobe acquired Aldus and added Adobe PageMaker and Adobe After Effects to its production line later in the year; it also controls the TIFF file format. In 1995, Adobe added Adobe FrameMaker, the long-document DTP application, to its production line after Adobe acquired Frame Technology Corp. In 1999, Adobe introduced Adobe InCopy as a direct competitor to QuarkCopyDesk.

[edit] Top competitors

According to Hoovers Adobe's top competitors are:


	Apple Inc.

	Microsoft

	Quark, Inc.



[edit] Company events

[edit] 1992


	Acquired OCR Systems, Inc.



[edit] 1999


	Acquired GoLive Systems, Inc. and released Adobe GoLive.

	Shipped Adobe InDesign as a direct competitor to QuarkXPress and eventual replacement for PageMaker.



[edit] 2003


	May: Acquired Syntrillium Software, adding Adobe Audition to its product line.



[edit] 2004


	December: Acquired French company OKYZ S.A., makers of 3D collaboration software. The acquisition added 3D technology and expertise to the Adobe Intelligent Document Platform.



[edit] 2005



"Formerly Macromedia" logo



	December 12, 2005: Acquired its main rival Macromedia in a stock swap valued at about $3.4 billion adding: Adobe ColdFusion, Adobe Contribute, Adobe Captivate, Adobe Acrobat Connect (formerly Macromedia Breeze), Adobe Director, Adobe Dreamweaver, Adobe Fireworks, Adobe Flash, Macromedia FlashPaper, Adobe Flex, Macromedia FreeHand, Macromedia HomeSite, Macromedia JRun, Adobe Presenter, and Macromedia Authorware to Adobe's production line.



[edit] 2007


	January: Released Adobe Photoshop Lightroom to assist photographers in managing digital images and doing post production work. The product was intended as a competitor to Apple's Aperture in the RAW image editing market.

	May 2007: Acquired Scene7, which makes an image processing and display platform used in many retail sites on the web.

	July: Adobe released Adobe Soundbooth. This product was not intended to replace the existing Adobe Audition but merely to provide an environment for professionals not specializing in audio.

	August 3, 2007: announced their plans to discontinue development of Authorware, the visual authoring tool for creating rich-media e-learning applications for delivery on corporate networks, CD/DVD, and the Web. Authorware was one of the development tools acquired in the Macromedia/Adobe merger. This was replaced by Adobe Captivate.

	October 2007: Acquired Virtual Ubiquity, with its online word processor, Buzzword.

	November 12, 2007: CEO, Bruce Chizen resigns. Effective December 1, he is to be replaced by Shantanu Narayen, Adobe's current president and Chief Operating Officer. Bruce Chizen is expected to serve out his term on Adobe's Board of Directors, and then continue in a strategic advisory role until the end of Adobe's 2008 fiscal year.



[edit] 2008


	April: Adobe releases Adobe Media Player. Many videos and tutorials available for entertainment or training.

	27 April: Adobe discontinues development and sales of its older HTML/web development software, GoLive in favour of Dreamweaver. Adobe offers a discount on Dreamweaver for GoLive users and supports those who still use GoLive with online tutorials and migration assistance.

	1 June: Adobe launches Acrobat.com, a series of web applications geared for collaborative work.

	Creative Suite 4 which includes Design, Web, Production Premium and Master Collection came out in October 2008 in six configurations at prices from about USD $1,700 to $2,500 or by individual application. The Windows version of Photoshop includes 64-bit processing.

	December 3, 2008: Adobe lays off 600 of its employees (8% of the worldwide staff) citing the weak economic environment.



[edit] 2009


	Creative Suite 4 sales seem to be low.

	August 29 - Adobe announces their acquisition of Business Catalyst.

	September 15 - Adobe announces their acquisition of Omniture.

	November 10 - Adobe announces layoff of 680 employees.



[edit] 2010


	Adobe announces it is investigating a "coordinated attack" against corporate network systems in China, managed by the company. This same attack was also brought against Google and over 20 other companies.



[edit] Corporate leadership



	Executive Board



	Charles M. Geschke
	Co-Chairman of the Board



	John E. Warnock
	Co-Chairman of the Board



	Shantanu Narayen
	President & Chief Executive Officer



	Karen Cottle
	Senior Vice President, General Counsel, and Corporate Secretary



	Mark Garrett
	Executive Vice President and Chief Financial Officer



	Donna Morris
	Senior Vice President, Human Resources



	Kevin Lynch
	Senior Vice President: Experience & Technology Group, Chief Technology Officer




[edit] Products

Main article: List of Adobe software
Adobe's products include:


	desktop software, such as Adobe Photoshop (part of the Adobe Creative Suite) and Adobe Audition

	server software, such as Adobe ColdFusion and Adobe LiveCycle

	technologies, such as Portable Document Format (PDF), PDF's predecessor PostScript, and Flash

	web hosted services as Adobe Kuler, Photoshop Express, and Acrobat.com

	web design programs: Adobe Dreamweaver and Adobe GoLive

	video editing and visual effects: Adobe Premiere and Adobe After Effects

	eLearning software, such as Adobe Captivate



[edit] Financial information

Adobe Systems entered NASDAQ in 1986. Adobe's 2006 revenues were $2.575 billion USD.

As of February 2007, Adobe's market capitalization was roughly $23 billion USD; as of August 2007, its shares were trading on the NASDAQ for around $40 USD, with a P/E ratio of about 49 and EPS of about $0.82.

As of March 2008, Adobe's market capitalization was roughly $18 billion USD; its shares were trading on the NASDAQ for around $33 USD, with a P/E ratio of about 27 and EPS of about $1.21.

[edit] Revenue



	
[edit] 2000s



	Fiscal year
	Revenue



	2008
	$3.58 billion 



	2007
	$3.158 billion 



	2006
	$2.575 billion



	2005
	$1.966 billion



	2004
	$1.667 billion



	2003
	$1.295 billion



	2002
	$1.165 billion



	2001
	$1.230 billion



	2000
	$1.156 billion





	
[edit] 1990s



	Fiscal year
	Revenue



	1999
	$1.015 billion



	1998
	$895 million



	1997
	$912 million



	1996
	$787 million



	1995
	$762 million



	1994
	$676 million









Adobe's fiscal years run from December through November. For example, the 2007 fiscal year ended on November 30, 2007.

[edit] Awards

Since 1995, Fortune has ranked Adobe as an outstanding place to work. Adobe was rated the fifth-best U.S. company to work for in 2003, sixth in 2004, 31st in 2007, 40th in 2008, and eleventh in 2009. In May 2008, Adobe Systems India was ranked 19th of great places to work in India. In October 2008, Adobe Systems Canada Inc. was named one of "Canada's Top 100 Employers" by Mediacorp Canada Inc., and was featured in Maclean's newsmagazine.

[edit] Criticism

Adobe has been criticized for its pricing practices, with retail prices being as much as twice as high in foreign countries than in the domestic market. In June 2009, Adobe increased its prices in the UK by 10%.

[edit] See also




	
	San Francisco Bay Area portal



	
	Companies portal



	
	Information technology portal






	Adobe Engagement Platform

	Adobe Solutions Network

	Adobe MAX

	US v. ElcomSoft Sklyarov

	List of Adobe software
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	^ "Adobe launches Creative Suite 4; Likely to top low expectations". ZDNet (CBS). September 23, 2008. http://blogs.zdnet.com/BTL/?p=10127. Retrieved 2008-09-23.
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	^ http://www.adobe.com/aboutadobe/pressroom/pdfs/fastfacts.pdf
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Digital rights management (DRM) is a generic term for access control technologies that can be used by hardware manufacturers, publishers, copyright holders and individuals to impose limitations on the usage of digital content and devices. The term is used to describe any technology that inhibits uses of digital content not desired or intended by the content provider. The term does not generally refer to other forms of copy protection which can be circumvented without modifying the file or device, such as serial numbers or keyfiles. It can also refer to restrictions associated with specific instances of digital works or devices. Digital rights management is used by companies such as Sony, Apple Inc., Microsoft, AOL and the BBC.

The use of digital rights management is controversial. Proponents argue it is needed by copyright holders to prevent unauthorized duplication of their work, either to maintain artistic integrity or to ensure continued revenue streams. Some opponents, such as the Free Software Foundation, maintain that the use of the word "rights" is misleading and suggest that people instead use the term digital restrictions management. Their position is essentially that copyright holders are restricting the use of material in ways that are beyond the scope of existing copyright laws, and should not be covered by future laws. The Electronic Frontier Foundation, and other opponents, also consider DRM systems to be anti-competitive practices.

In practice, all widely-used DRM systems are eventually defeated or circumvented. Completely restricting the copying of audio and visual material is impossible due to the inevitable analog hole.
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[edit] Introduction

DRM technologies attempt to control use of digital media by preventing access, copying or conversion to other formats by end users. Long before the arrival of digital or even electronic media, copyright holders, content producers, or other financially or artistically interested parties had business and legal objections to copying technologies. Examples include: player piano rolls early in the 20th century, audio tape recording, and video tape recording (e.g. the "Betamax case" in the U.S.). Copying technology thus exemplifies a disruptive technology.

The advent of digital media and analog/digital conversion technologies, especially those that are usable on mass-market general-purpose personal computers, has vastly increased the concerns of copyright-dependent individuals and organizations, especially within the music and movie industries, because these individuals and organizations are partly or wholly dependent on the revenue generated from such works. While analog media inevitably loses quality with each copy generation, and in some cases even during normal use, digital media files may be duplicated an unlimited number of times with no degradation in the quality of subsequent copies. The advent of personal computers as household appliances has made it convenient for consumers to convert media (which may or may not be copyrighted) originally in a physical/analog form or a broadcast form into a universal, digital form (this process is called ripping) for location- or timeshifting. This, combined with the Internet and popular file sharing tools, has made unauthorized distribution of copies of copyrighted digital media (so-called digital piracy) much easier.

Although technical controls on the reproduction and use of software have been intermittently used since the 1970s, the term 'DRM' has come to primarily mean the use of these measures to control artistic or literary content. DRM technologies have enabled publishers to enforce access policies that not only disallow copyright infringements, but also prevent lawful fair use of copyrighted works, or even implement use constraints on non-copyrighted works that they distribute; examples include the placement of DRM on certain public-domain or open-licensed e-books, or DRM included in consumer electronic devices that time-shift (and apply DRM to) both copyrighted and non-copyrighted works.

DRM is most commonly used by the entertainment industry (e.g. film and recording). Many online music stores, such as Apple's iTunes Store, as well as many e-book publishers, have imposed DRM on their customers. In recent years, a number of television producers have imposed DRM mandates on consumer electronic devices, to control access to the freely-broadcast content of their shows, in connection with the popularity of time-shifting digital video recorder systems such as TiVo.

[edit] Technologies

[edit] DRM and film

An early example of a DRM system was the Content Scrambling System (CSS) employed by the DVD Forum on film DVDs since ca. 1996. CSS used a simple encryption algorithm, and required device manufacturers to sign license agreements that restricted the inclusion of features, such as digital outputs that could be used to extract high-quality digital copies of the film, in their players. Thus, the only consumer hardware capable of decoding DVD films was controlled, albeit indirectly, by the DVD Forum, restricting the use of DVD media on other systems until the release of DeCSS by Jon Lech Johansen in 1999, which allowed a CSS-encrypted DVD to play properly on a computer using Linux, for which the Alliance had not arranged a licensed version of the CSS playing software.

Microsoft's Windows Vista contains a DRM system called the Protected Media Path, which contains the Protected Video Path (PVP). PVP tries to stop DRM-restricted content from playing while unsigned software is running in order to prevent the unsigned software from accessing the content. Additionally, PVP can encrypt information during transmission to the monitor or the graphics card, which makes it more difficult to make unauthorized recordings.

Advanced Access Content System (AACS) is a DRM system for HD DVD and Blu-Ray Discs developed by the AACS Licensing Administrator, LLC (AACS LA), a consortium that includes Disney, Intel, Microsoft, Matsushita (Panasonic), Warner Brothers, IBM, Toshiba and Sony. In December 2006 a process key was published on the internet by hackers, enabling unrestricted access to AACS-restricted HD DVD content. After the cracked keys were revoked, further cracked keys were released.

[edit] DRM and television

The CableCard standard is used by cable television providers in the United States to restrict content to services to which the customer has subscribed.

The broadcast flag concept was developed by Fox Broadcasting in 2001 and was supported by the MPAA and the FCC. A ruling in May 2005 by a US Court of Appeals held that the FCC lacked authority to impose it on the TV industry in the US. It required that all HDTVs obey a stream specification determining whether or not a stream can be recorded. This could block instances of fair use, such as time-shifting. It achieved more success elsewhere when it was adopted by the Digital Video Broadcasting Project (DVB), a consortium of about 250 broadcasters, manufactures, network operators, software developers, and regulatory bodies from about 35 countries involved in attempting to develop new digital TV standards.

An updated variant of the broadcast flag has been developed in the Content Protection and Copy Management (DVB-CPCM). It was developed in private, and the technical specification was submitted to European governments in March 2007. As with much DRM, the CPCM system is intended to control use of copyrighted material by the end-user, at the direction of the copyright holder. According to Ren Bucholz of the EFF, which paid to be a member of the consortium, "You won't even know ahead of time whether and how you will be able to record and make use of particular programs or devices". The DVB supports the system as it will harmonize copyright holders' control across different technologies and so make things easier for end users. The CPCM system is expected to be submitted to the European Telecommunications Standards Institute in 2008.

[edit] DRM and music

[edit] Audio CDs

Discs with digital rights management schemes are not legitimately standards-compliant Compact Discs (CDs) but are rather CD-ROM media. Therefore they all lack the CD logotype found on discs which follow the standard (known as Red Book). Therefore these CDs could not be played on all CD players. Many consumers could also no longer play purchased CDs on their computers. PCs running Microsoft Windows would sometimes even crash when attempting to play the CDs.

In 2002, Bertelsmann (comprising BMG, Arista, and RCA) was the first corporation to use DRM on audio CDs. In 2005, Sony BMG introduced new DRM technology which installed DRM software on users' computers without clearly notifying the user or requiring confirmation. Among other things, the installed software included a rootkit, which created a severe security vulnerability others could exploit. When the nature of the DRM involved was made public much later, Sony initially minimized the significance of the vulnerabilities its software had created, but was eventually compelled to recall millions of CDs, and released several attempts to patch the surreptitiously included software to at least remove the rootkit. Several class action lawsuits were filed, which were ultimately settled by agreements to provide affected consumers with a cash payout or album downloads free of DRM.

Sony's DRM software actually had only a limited ability to prevent copying, as it affected only playback on Windows computers, not on other equipment. Even on the Windows platform, users regularly bypassed the restrictions. And, while the Sony DRM technology created fundamental vulnerabilities in customers' computers, parts of it could be trivially bypassed by holding down the "shift" key while inserting the CD, or by disabling the autorun feature. In addition, audio tracks could simply be played and re-recorded, thus completely bypassing all of the DRM (this is known as the analog hole). Sony's first two attempts at releasing a patch which would remove the DRM software from users' computers failed.

In January 2007, EMI stopped publishing audio CDs with DRM, stating that "the costs of DRM do not measure up to the results."  Following EMI, Sony BMG was the last publisher to abolish DRM completely, and audio CDs containing DRM are no longer released by the four record labels.

[edit] Internet music

Many online music stores employ DRM to restrict usage of music purchased and downloaded online. There are many options for consumers wishing to purchase digital music over the internet:


	The iTunes Store, run by Apple Inc., allows users to purchase a track online for $0.99 US. The tracks purchased use Apple's FairPlay DRM system. Apple later launched iTunes Plus, which offered higher quality DRM-free tracks for a higher price. On October 17, 2007, iTunes Plus became available at the usual $0.99 price, replacing the non-Plus tracks. On January 6, 2009 Apple announced at its Macworld Expo keynote that iTunes music would be available completely DRM free by the end of the month. Videos sold and rented through iTunes, as well as mobile software sold through the iTunes App Store for the iPhone and iPod touch, continue to use Apple's FairPlay DRM to inhibit casual copying.




	Napster music store, which offers a subscription-based approach to DRM alongside permanent purchases. Users of the subscription service can download and stream an unlimited amount of music transcoded to Windows Media Audio (WMA) while subscribed to the service. But when the subscription period lapses, all of the downloaded music is unplayable until the user renews his or her subscription. Napster also charges users who wish to use the music on their portable device an additional $5 per month. In addition, Napster gives users the option of paying an additional $0.99 per track to burn it to CD or for the song to never expire. Music bought through Napster can be played on players carrying the Microsoft PlaysForSure logo (which, notably, do not include iPods or even Microsoft's own Zune). As of June 2009 Napster is giving DRM free MP3 music, which can be played on iPhones and iPods.




	Wal-Mart Music Downloads, another online music download store, charges $0.94 per track for all non-sale downloads. All Wal-Mart, Music Downloads are able to be played on any Windows PlaysForSure marked product. The music does play on the SanDisk's Sansa mp3 player, for example, but must be copied to the player's internal memory. It cannot be played through the player's microSD card slot, which is a problem that many users of the mp3 player experience.




	Sony operated an online music download service called "Connect" which used Sony's proprietary OpenMG DRM technology. Music downloaded from this store (usually via Sony's SonicStage software) was only playable on computers running Windows and Sony hardware (including the PSP and some Sony Ericsson phones).




	Kazaa is one of a few services offering a subscription-based pricing model. However, music downloads from the Kazaa website are DRM-protected, and can only be played on computers or portable devices running Windows Media Player, and only as long as the customer remains subscribed to Kazaa.



The various services are currently not interoperable, though those that use the same DRM system (for instance the several Windows Media DRM format stores, including Napster, Kazaa and Yahoo Music) all provide songs that can be played side-by-side through the same player program. Almost all stores require client software of some sort to be downloaded, and some also need plug-ins. Several colleges and universities, such as Rensselaer Polytechnic Institute, have made arrangements with assorted Internet music suppliers to provide access (typically DRM-restricted) to music files for their students, to less than universal popularity, sometimes making payments from student activity fee funds. One of the problems is that the music becomes unplayable after leaving school unless the student continues to pay individually. Another is that few of these vendors are compatible with the most common portable music player, the Apple iPod. The Gowers Review of Intellectual Property (to HMG in the UK; 141 pages, 40+ specific recommendations) has taken note of the incompatibilities, and suggests (Recommendations 812) that there be explicit fair dealing exceptions to copyright allowing libraries to copy and format-shift between DRM schemes, and further allowing end users to do the same privately. If adopted, some of the acrimony may decrease.

Although DRM is prevalent for Internet music, some online music stores such as eMusic, Dogmazic, Amazon, and Beatport, do not use DRM despite encouraging users to avoid sharing music. Another online retailer, Xiie.net, which sells only unsigned artists, encourages people to share the music they buy from the site, to increase exposure for the artists themselves. Major labels have begun releasing more online music without DRM. Eric Bangeman suggests in Ars Technica that this is because the record labels are "slowly beginning to realize that they can't have DRMed music and complete control over the online music market at the same time... One way to break the cycle is to sell music that is playable on any digital audio player. eMusic does exactly that, and their surprisingly extensive catalog of non-DRMed music has vaulted it into the number two online music store position behind the iTunes Store." Apple's Steve Jobs has called on the music industry to eliminate DRM in an open letter titled Thoughts on Music. Apple's iTunes store will start to sell DRM-free 256 kbit/s (up from 128 kbit/s) AAC encoded music from EMI for a premium price (this has since reverted to the standard price). In March 2007, Musicload.de, one of Europe's largest online music retailers, announced their position strongly against DRM. In an open letter, Musicload stated that three out of every four calls to their customer support phone service are as a result of consumer frustration with DRM.

[edit] Computer games

Computer games sometimes use DRM technologies to limit the number of systems the game can be installed on by requiring authentication with an online server. Most games with this restriction allow three or five installs, although some allow an installation to be 'recovered' when the game is uninstalled. This not only limits users who have more than three or five computers in their homes (seeing as the rights of the software developers allow them to limit the number of installations), but can also prove to be a problem if the user has to unexpectedly perform certain tasks like upgrading operating systems or reformatting the computer's hard drive, tasks which, depending on how the DRM is implemented, count a game's subsequent reinstall as a new installation, making the game potentially unusable after a certain period even if it is only used on a single computer.

One of the earliest prominent uses of online-based DRM technology in a AAA title was the result of Valve's decision to bind Half-Life 2 to the Steam platform. This was met with considerable protest from the gaming community and a number of legal challenges were submitted, including consumer groups. In some cases, retail houses were required to attach labels to the front of the game's cases clearly stating that an Internet connection was required to activate the game.

In mid-2008, the publication of Mass Effect marked the start of a wave of titles primarily making use of SecuROM and Steam for DRM and requiring authentication via an online server. The use of DRM scheme in 2008's Spore backfired and there were considerable protest, resulting in a considerable number of users seeking a pirated version instead. This backlash against SecuROM was a significant factor in Spore becoming the most pirated game in 2008.

Many mainstream publishers continued to rely on online-based DRM throughout the later half of 2008 and early 2009, including Electronic Arts, Ubisoft and Atari. Ubisoft broke with the tendency to use online DRM in late 2008 with the release of Prince of Persia as an experiment to "see how truthful people really are"  regarding the claim that DRM was inciting people to use pirated copies. Although Ubisoft has not commented on the results of the 'experiment', the majority of their subsequent titles in 2009 contained no online-based DRM since the release of Prince of Persia - notable examples being Anno 1404 and James Cameron's Avatar: The Game making use of the online version of the TAGES copy protection system. An official patch has since been released stripping Anno 1404 of the DRM. Electronic Arts followed suit in June 2009 with The Sims 3, with subsequent EA and EA Sports titles also being devoid of online DRM.

Ubisoft formally anounced a return to on-line authentication on 9 February 2010 through its Uplay on-line gaming platform, starting with Silent Hunter V and Assassin's Creed 2. Unfortunately the scheme was compromised within 24 hours, rendering the DRM effort redundant almost as soon as it was released.

Some most prominent cases making use of online DRM technology SecuROM include Spore, BioShock, Mass Effect and Gears Of War.

[edit] E-books

Electronic books read on a personal computer or an e-book reader typically use DRM restrictions to limit copying, printing, and sharing of e-books. E-books are usually limited to a certain number of reading devices and some e-publishers prevent any copying or printing. Some commentators believe that DRM is something that makes E-book publishing complex.

Two of the most commonly used software programs to view e-books are Adobe Reader and Microsoft Reader. Each program uses a slightly different approach to DRM. The first version of Adobe Acrobat e-book Reader to have encryption technologies was version 5.05. In the later version 6.0, the technologies of the PDF reader and the e-book reader were combined, allowing it to read both DRM-restricted and unrestricted files. After opening the file, the user is able to view the rights statement, which outlines actions available for the specific document. For example, for a freely transferred PDF, printing, copying to the clipboard, and other basic functions are available to the user. However, when viewing a more highly restricted e-book, the user is unable to print the book, copy or paste selections. The level of restriction is specified by the publisher or distribution agency.

Microsoft Reader, which exclusively reads e-books in a .lit format, contains its own DRM software. In Microsoft Reader there are three different levels of access control depending on the e-book: sealed e-books, inscribed e-books and owner exclusive e-books. Sealed e-books have the least amount of restriction and only prevents the document from being modified. Therefore, the reader cannot alter the content of the book to change the ending, for instance. Inscribed e-books are the next level of restriction. After purchasing and downloading the e-book, Microsoft Reader puts a digital ID tag to identify the owner of the e-book. Therefore, this discourages distribution of the e-book because it is inscribed with the owners name making it possible to trace it back to the original copy that was distributed. Other e-book software uses similar DRM schemes. For example, Palm Digital Media, now known as Ereader, links the credit card information of the purchaser to the e-book copy in order to discourage distribution of the books.

The most stringent form of security that Microsoft Reader offers is called owner exclusive e-books, which uses traditional DRM technologies. To buy the e-book the consumer must first open Microsoft Reader, which ensures that when the book is downloaded it becomes linked to the computers Microsoft Passport account. Thus the e-book can only be opened with the computer with which it was downloaded, preventing copying and distribution of the text.

Amazon.com has remotely deleted purchased copies of George Orwell's 1984 and Animal Farm from customer's Amazon Kindles. Commenters have widely described these actions as Orwellian, and have alluded to Big Brother from Orwell's 1984. After an apology from Amazon CEO Jeff Bezos, the Free Software Foundation has written that this is just one more example of the excessive power Amazon has to remotely censor what people read through its software, and called upon Amazon to free its e-book reader and drop DRM.

[edit] DRM and documents

Enterprise digital rights management (E-DRM or ERM) is the application of DRM technology to the control of access to corporate documents such as Microsoft Word, PDF, and AutoCAD files, emails, and intranet web pages rather than to the control of consumer media. E-DRM, now more commonly referenced as IRM (Information Rights Management), is generally intended to prevent the unauthorized use (such as industrial or corporate espionage or inadvertent release) of proprietary documents. IRM typically integrates with content management system software.

DRM has been used by organizations such as the British Library in its secure electronic delivery service to permit worldwide access to substantial numbers of rare (and in many cases unique) documents which, for legal reasons, were previously only available to authorized individuals actually visiting the Library's document centre at Boston Spa in England.

[edit] Watermarks

Digital watermarks are features of media that are added during production or distribution. Digital watermarks involve data that is arguably steganographically embedded within the audio or video data.

Watermarks can be used for different purposes that may include:


	for recording the copyright owner

	for recording the distributor

	for recording the distribution chain

	for identifying the purchaser of the music



Watermarks are not complete DRM mechanisms in their own right, but are used as part of a system for Digital Rights Management, such as helping provide prosecution evidence for purely legal avenues of rights management, rather than direct technological restriction. Some programs used to edit video and/or audio may distort, delete, or otherwise interfere with watermarks. Signal/modulator-carrier chromatography may also separate watermarks from original audio or detect them as glitches. Use of third party media players and other advanced programs render watermarking useless. Additionally, comparison of two separately obtained copies of audio using simple, home-grown algorithms can often reveal watermarks. New methods of detection are currently under investigation by both industry and non-industry researchers.

[edit] Metadata

Sometimes, metadata is included in purchased music which records information such as the purchaser's name, account information, or email address. This information is not embedded in the played audio or video data, like a watermark, but is kept separate, but within the file or stream.

As an example, metadata is used in media purchased from Apple's iTunes Store for DRM-free as well as DRM-restricted versions of their music or videos. This information is included as MPEG standard metadata. 

[edit] Table of DRM technologies and associated devices



	Name
	Used In
	Date of Use
	Description



	DRM Schemes Currently in Use



	Personal computer DRM



	Windows Media DRM
	Many Online Video Distribution Networks
	1999+
	WMV DRM is designed to provide secure delivery of audio and/or video content over an IP network to a PC or other playback device in such a way that the distributor can control how that content is used.



	FairPlay
	The iTunes Store, iPod
	2003+
	Purchased music files were encoded as AAC, then encrypted with an additional format that renders the file exclusively compatible with iTunes and the iPod. On January 6 2009, Apple announced that the iTunes Store would begin offering all songs DRM-free.



	Helix & Harmony
	Real Networks services
	2003+
	A DRM system from Real Networks intended to be interoperable with other DRM schemes, particularly FairPlay. Ultimately used only by Real Networks.



	Orion/EasyLicenser [1]
	Enterprise, business, networking, financial, telecom and consumer applications
	2003+
	Restriction for applications written in Java, .Net or C/C++ on Windows, Linux, Solaris and Mac



	Excel Software [2]
	Business, educational, government and consumer applications
	2006+
	Protection for Mac and Windows applications, plugins, DLLs, multimedia and documents with manual and automated activation, trial and perpetual licenses, software subscriptions, floating and dynamic licenses, network floating licenses and user friendly license release, restore, suspend and automated feature delivery.



	Adobe Protected Streaming
	Flash Video/Audio Streaming
	2006+
	The Media-Streams are encrypted "on the fly" by the Flash Media Server (the protocol used is rtmpe or rtmps). In addition the client player can be verified via "SWF-Verification", to make sure that only the official client can be used.



	PlayReady
	Computers, Mobile and Portable Devices
	2007+
	PlayReady is designed to encrypt WMA, WMV, AAC, AAC+, enhanced AAC+, and H.263 and H.264 codecs files. PlayReady is actually a new version of Windows Media DRM for Silverlight. Silverlight 2-based online content can be restricted using PlayReady and played back via the Silverlight plug-in. PlayReady is promoted by Microsoft



	Portable device DRM



	Janus WMA DRM
	All PlaysForSure Devices
	2004+
	Janus is the codename for a portable version of Windows Media DRM intended portable devices.



	OMA DRM
	Implemented in over 550 phone models.
	2004+
	A DRM system invented by the Open Mobile Alliance to control copying of cell phone ring tones. Also used to control access to media files, such as video.



	Storage media DRM



	VHS Macrovision
	Almost all VHS Video through the end of the 20th Century
	1984+
	When dubbing a Macrovision-encoded tape, a video stream which has passed through the recording VCR will become dark and then normal again periodically, degrading quality. The picture may also become unstable when darkest.



	Content-scrambling system (CSS)
	Some DVD Discs
	1996+
	CSS utilizes a weak, 40-bit stream cipher to actively encrypt DVD-Video.



	DVD Region Code
	Some DVD Discs
	1996+
	Many DVD-Video discs contain one or more region codes, marking those area[s] of the world in which playback is permitted. This restriction enforces artificial market segmentation.



	ARccOS Protection
	Some DVD Discs
	1997?
	Adds corrupt data sectors to the DVD, preventing computer software implementing computer standards from successfully reading the media. DVD players execute the on-disk program which skips the (corrupt) ARccOS sectors.



	OpenMG
	ATRAC audio devices (e.g., MiniDisc players), Memory Stick based audio players, AnyMusic distribution service
	1999+
	A proprietary DRM system invented and promoted by Sony.



	BD+
	Blu-ray Discs
	2005+
	A virtual machine embedded in authorized Blu-ray players that runs a security check on the playback environment to ensure that it has not been compromised. It also performs necessary descrambling of the audio/video stream on discs, allowing the content to be rendered.



	DRM Schemes no Longer in Use



	Extended Copy Protection
	Sony and BMG CDs
	2005
	Also known as the 'Sony Rootkit'. Although not classified as a virus by many anti-virus software producers, it bore many virus-like and trojan-like characteristics, rendering it illegal in some places and dangerous to infected computers in all. After it became publicly known, protests and litigation resulted in withdrawal by Sony. The US litigation was settled by payment by Sony.



	DRM Schemes Proposed



	Internal Self Intelligence
	CHRISM Software
	
	Not quite the same as DRM, but it fits in this category. Internal software unique to each copy of a program is compiled in at the time of purchase. US Patent Office Application Number 11678137. Cracking a compiled version for the right key codes will not result in a redistributable cracked version because the internal algorithms that utilize the key codes also incorporate separate encrypted time of compile and other information, and will prevent installs after, say, 36 hours of compilation.




[edit] Laws regarding DRM

Digital rights management systems have received some international legal backing by implementation of the 1996 WIPO Copyright Treaty (WCT). Article 11 of the Treaty requires nations party to the treaties to enact laws against DRM circumvention.

The WCT has been implemented in most member states of the World Intellectual Property Organization. The American implementation is the Digital Millennium Copyright Act (DMCA), while in Europe the treaty has been implemented by the 2001 European directive on copyright, which requires member states of the European Union to implement legal protections for technological prevention measures. In 2006, the lower house of the French parliament adopted such legislation as part of the controversial DADVSI law, but added that protected DRM techniques should be made interoperable, a move which caused widespread controversy in the United States.

[edit] Digital Millennium Copyright Act

Main article: Digital Millennium Copyright Act
The Digital Millennium Copyright Act (DMCA) is an amendment to United States copyright law passed unanimously on May 14, 1998, which criminalizes the production and dissemination of technology that allows users to circumvent technical copy-restriction methods. Under the Act, circumvention of a technological measure that effectively controls access to a work is illegal if done with the primary intent of violating the rights of copyright holders. (For a more detailed analysis of the statute, see WIPO Copyright and Performances and Phonograms Treaties Implementation Act.)

Reverse engineering of existing systems is expressly permitted under the Act under specific conditions. Under the reverse engineering safe harbor, circumvention necessary to achieve interoperability with other software is specifically authorized. See 17 U.S.C. Sec. 1201(f). Open-source software to decrypt content scrambled with the Content Scrambling System and other encryption techniques presents an intractable problem with the application of the Act. Much depends on the intent of the actor. If the decryption is done for the purpose of achieving interoperability of open source operating systems with proprietary operating systems, the circumvention would be protected by Section 1201(f) the Act. Cf., Universal City Studios, Inc. v. Corley, 273 F.3d 429 (2d Cir. 2001) at notes 5 and 16. However, dissemination of such software for the purpose of violating or encouraging others to violate copyrights has been held illegal. See Universal City Studios, Inc. v. Reimerdes, 111 F. Supp. 2d 346 (S.D.N.Y. 2000).

On 22 May 2001, the European Union passed the EU Copyright Directive, an implementation of the 1996 WIPO Copyright Treaty that addressed many of the same issues as the DMCA.

The DMCA has been largely ineffective in protecting DRM systems, as software allowing users to circumvent DRM remains widely available. However, those who wish to preserve the DRM systems have attempted to use the Act to restrict the distribution and development of such software, as in the case of DeCSS.

Although the Act contains an exception for research, the exception is subject to vague qualifiers that do little to reassure researchers. Cf., 17 U.S.C. Sec. 1201(g). The DMCA has had an impact on cryptography, because many fear that cryptanalytic research may violate the DMCA. The arrest of Russian programmer Dmitry Sklyarov in 2001, for alleged infringement of the DMCA, was a highly publicized example of the law's use to prevent or penalize development of anti-DRM measures. Sklyarov was arrested in the United States after a presentation at DEF CON, and subsequently spent several months in jail. The DMCA has also been cited as chilling to non-criminal inclined users, such as students of cryptanalysis (including, in a well-known instance, Professor Felten and students at Princeton), and security consultants such as the Netherlands based Niels Ferguson, who has declined to publish information about vulnerabilities he discovered in an Intel secure-computing scheme because of his concern about being arrested under the DMCA when he travels to the US.

On 25 April 2007 the European Parliament supported the first directive of EU, which aims to harmonize criminal law in the member states. It adopted a first reading report on harmonizing the national measures for fighting copyright abuse. If the European Parliament and the Council approve the legislation, the submitted directive will oblige the member states to consider a crime a violation of international copyright committed with commercial purposes. The text suggests numerous measures: from fines to imprisonment, depending on the gravity of the offense.

The EP members supported the Commission motion, changing some of the texts. They excluded patent rights from the range of the directive and decided that the sanctions should apply only to offenses with commercial purposes. Copying for personal, non-commercial purposes was also excluded from the range of the directive.

[edit] International issues

In Europe, there are several ongoing dialog activities that are characterized by their consensus-building intention:


	Workshop on Digital Rights Management of the World Wide Web Consortium (W3C), January 2001. [3]

	Participative preparation of the European Committee for Standardization/Information Society Standardisation System (CEN/ISSS) DRM Report, 2003 (finished). [4]

	DRM Workshops of Directorate-General for Information Society and Media (European Commission) (finished), and the work of the DRM working groups (finished), as well as the work of the High Level Group on DRM (ongoing). [5]

	Consultation process of the European Commission, DG Internal Market, on the Communication COM(2004)261 by the European Commission on "Management of Copyright and Related Rights" (closed). [6]

	The INDICARE project is an ongoing dialogue on consumer acceptability of DRM solutions in Europe. It is an open and neutral platform for exchange of facts and opinions, mainly based on articles by authors from science and practice.

	The AXMEDIS project is a European Commission Integrated Project of the FP6. The main goal of AXMEDIS is automating the content production, copy protection and distribution, reducing the related costs and supporting DRM at both B2B and B2C areas harmonising them.

	The Gowers Review of Intellectual Property is the result of a commission by the British Government from Andrew Gowers, undertaken in December 2005 and published in 2006, with recommendations regarding copyright term, exceptions, orphaned works, and copyright enforcement.



The European Community was expected to produce a recommendation on DRM in 2006, phasing out the use of levies (compensation to rights holders charged on media sales for lost revenue due to unauthorized copying) given the advances in DRM/TPM technology. However, opposition from the member states, particularly France, have now made it unlikely that the recommendation will be adopted.

[edit] Controversy

[edit] DRM opposition





A parody on the Home Taping Is Killing Music logo.


Many organizations, prominent individuals, and computer scientists are opposed to DRM. Two notable DRM critics are John Walker, as expressed for instance, in his article The Digital Imprimatur: How big brother and big media can put the Internet genie back in the bottle, and Richard Stallman in his article The Right to Read and in other public statements: "DRM is an example of a malicious feature - a feature designed to hurt the user of the software, and therefore, it's something for which there can never be toleration". Professor Ross Anderson of Cambridge University heads a British organization which opposes DRM and similar efforts in the UK and elsewhere. Cory Doctorow, a prominent writer and technology blogger, spoke on the Microsoft campus criticizing the technology, the morality, and the marketing of DRM.

There have been numerous others who see DRM at a more fundamental level. TechMediums.com argues that DRM-free music allows for viral marketing, arguing that independent artists benefit from "free marketing" and can then focus on revenues from higher margin products like merchandise and concert ticket sales. This is similar to some of the ideas in Michael H. Goldhaber's presentation about "The Attention Economy and the Net" at a 1997 conference on the "Economics of Digital Information." (sample quote from the "Advice for the Transition" section of that presentation: "If you can't figure out how to afford it without charging, you may be doing something wrong.")

The Electronic Frontier Foundation and similar organizations such as FreeCulture.org also hold positions which are characterized as opposed to DRM.

The Foundation for a Free Information Infrastructure has criticized DRM's impact as a trade barrier from a free market perspective.

The final version of the GNU General Public License version 3, as released by the Free Software Foundation, has a provision that 'strips' DRM of its legal value, so people can break the DRM on GPL software without breaking laws like the DMCA. Also, in May 2006, the FSF launched a "Defective by Design" campaign against DRM.

Creative Commons provides licensing options encouraging the expansion of and building upon creative work without the use of DRM. In addition, the use of a Creative Commons-licensed work on a device which incorporates DRM is a breach of the Baseline Rights asserted by each license.

Bill Gates spoke about DRM at CES in 2006. According to him, DRM is not where it should be, and causes problems for legitimate consumers while trying to distinguish between legitimate and illegitimate users.

According to Steve Jobs, Apple opposes DRM music after a public letter calling its music labels to stop requiring DRM on its iTunes Store. As of January 6, 2009, the iTunes Store is DRM-free for songs. However, Apple considers DRM on video content as a separate issue and has not removed DRM from all of its video catalog.





Defective by Design member protesting DRM on May 25, 2007.


As already noted, many DRM opponents consider "digital rights management" to be a misnomer. They argue that DRM manages rights (or access) the same way prison manages freedom and often refer to it as "digital restrictions management". Alternatively, ZDNet Executive Editor David Berlind suggests the term "Content Restriction, Annulment and Protection" or "CRAP" for short.

The Norwegian Consumer rights organization "Forbrukerrdet" complained to Apple Inc. in 2007 about the company's use of DRM in, and in conjunction with, its iPod and iTunes products. Apple was accused of restricting users' access to their music and videos in an unlawful way, and of using EULAs which conflict with Norwegian consumer legislation. The complaint was supported by consumers' ombudsmen in Sweden and Denmark, and is currently being reviewed in the EU. Similarly, the United States Federal Trade Commission held hearings in March of 2009 to review disclosure of DRM limitations to customers' use of media products.

The use of DRM may also be a barrier to future historians, since technologies designed to permit data to be read only on particular machines, or with particular keys, or for certain periods, may well make future data recovery impossible  see Digital Revolution. This argument connects the issue of DRM with that of asset management and archive technology.

DRM opponents argue that the presence of DRM violates existing private property rights and restricts a range of heretofore normal and legal user activities. A DRM component would control a device a user owns (such as a Digital audio player) by restricting how it may act with regards to certain content, overriding some of the user's wishes (for example, preventing the user from burning a copyrighted song to CD as part of a compilation or a review). An example of this effect may be seen in Microsoft's Windows Vista operating system in which content is disabled or degraded depending on the DRM scheme's evaluation of whether the hardware and its use are 'secure'. All forms of DRM depend on the DRM enabled device (e.g., computer, DVD player, TV) imposing restrictions that (at least by intent) cannot be disabled or modified by the user. Key issues around digital rights management such as the right to make personal copies, provisions for persons to lend copies to friends, provisions for service discontinuance, hardware agnosticism, contracts for public libraries, and customers protection against one-side amendments of the contract by the publisher have not been fully addressed. It has also been pointed out that it is entirely unclear whether owners of content with DRM are legally permitted to pass on their property as inheritance to another person.

Tools like FairUse4WM have been created to strip Windows Media of DRM restrictions.

Valve Corporation President Gabe Newell also stated "most DRM strategies are just dumb" because they only decrease the value of a game in the consumer's eyes. Newell's suggests pairing DRM with "[creating] greater value for customers through service value", and stopped short of repudiating Valve's DRM system, known as Steam. However, Mr. Newell's anti-DRM rhetoric flies in the face of Steam's own copy-protection strategy, which is actually a form of DRM.

[edit] "DRM-Free"

Due to the strong opposition that exists to DRM, many companies and artists have begun advertising their products as "DRM-Free".

Most notably, Apple began selling "DRM-Free" music through their iTunes store in April 2007. It was later revealed that the DRM-Free iTunes files were still embedded with each user's account information, a technique called Digital watermarking generally not regarded as DRM. In January 2009, iTunes began marketing all of their songs as "DRM-Free", however iTunes continues to use DRM on movies, TV shows, ringtones, and audiobooks.

[edit] Impossible task

The famous cryptographer and security guru Bruce Schneier has written about the futility of digital copy prevention and says it's an impossible task. He says "What the entertainment industry is trying to do is to use technology to contradict that natural law. They want a practical way to make copying hard enough to save their existing business. But they are doomed to fail." He has also described trying to make digital files uncopyable as being like "trying to make water not wet".

Both the Association for Computing Machinery and the Institute of Electrical and Electronics Engineers have historically opposed DRM, even going so far as to name AACS as a technology "most likely to fail" in an issue of IEEE Spectrum.

[edit] Shortcomings

[edit] Methods to bypass DRM

There are many methods to bypass DRM control on audio and video content.

One simple method to bypass DRM on audio files is to burn the content to an audio CD and then rip it into DRM-free files. This is only possible when the software that plays these DRM-restricted audio files allows CD-burning. Some software products simplify and automate this burn-rip process by allowing the user to burn music to a CD-RW disc or to a Virtual CD-R drive, then automatically ripping and encoding the music, and automatically repeating this process until all selected music has been converted, rather than forcing the user to do this one CD (7280 minutes worth of music) at a time.

Many software programs have been developed that intercept the data stream as it is decrypted out of the DRM-restricted file, and then use this data to construct a DRM-free file. These programs require a decryption key. Programs that do this for DVDs, HD DVDs, and Blu-ray Discs include universal decryption keys in the software itself. Programs that do this for TiVo ToGo recordings, iTunes audio, and PlaysForSure songs, however, rely on the user's own key  that is, they can only process content that the user has legally acquired under his or her own account.

Another method is to use software to record the signals being sent through the audio or video cards, or to plug analog recording devices into the analog outputs of the media player. These techniques utilize the so-called "analog hole" (see below).

[edit] Analog hole

Main article: Analog hole
All forms of DRM for audio and visual material (excluding interactive materials, e.g. videogames) are subject to the analog hole, namely that in order for a viewer to play the material, the digital signal must be turned into an analog signal containing light and/or sound for the viewer, and so available to be copied as no DRM is capable of controlling content in this form. In other words, a user could play a purchased audio file while using a separate program to record the sound back into the computer into a DRM-free file format.

All DRM to date can therefore be bypassed by recording this signal and digitally storing and distributing it in a non DRM limited form, by anyone who has the technical means of recording the analog stream. However the conversion from digital to analog and back is likely to force a loss of quality, particularly when using lossy digital formats. HDCP is an attempt to restrict the analog hole, although it is largely ineffective.

Asus released a soundcard which features a function called "Analog Loopback Transformation" to bypass the restrictions of DRM. This feature allows the user to record DRM-restricted audio via the soundcard's built-in analog I/O connection.

[edit] DRM on general computing platforms

Many of the DRM systems in use are designed to work on general purpose computing hardware, such as desktop PCs apparently because this equipment is felt to be a major contributor to revenue loss from disallowed copying. Large commercial copyright infringers ("pirates") avoid consumer equipment, so losses from such infringers will not be covered by such provisions.

It has been hypothesized that such schemes, especially software based ones, can never be wholly secure since the software must include all the information necessary to decrypt the content, such as the decryption keys. An attacker will be able to extract this information, directly decrypt and copy the content, which bypasses the restrictions imposed by a DRM system.

[edit] DRM on purpose-built hardware

Many DRM schemes use encrypted media which requires purpose-built hardware to hear or see the content. This appears to ensure that only licensed users (those with the hardware) can access the content. It additionally tries to protect a secret decryption key from the users of the system.

While this in principle can work, it is extremely difficult to build the hardware to protect the secret key against a sufficiently determined adversary. Many such systems have failed in the field. Once the secret key is known, building a version of the hardware that performs no checks is often relatively straightforward. In addition user verification provisions are frequently subject to attack, pirate decryption being among the most frequented ones.

A common real-world example can be found in commercial direct broadcast satellite television systems such as DirecTV. The company uses tamper-resistant smart cards to store decryption keys so that they are hidden from the user and the satellite receiver. However, the system has been compromised in the past, and DirecTV has been forced to roll out periodic updates and replacements for its smart cards.

[edit] Watermarks

Watermarks can very typically be removed, although degradation of video or audio can occur. In particular, lossy compression methods only retain perceptible features of an image, and if the watermarks are invisible, they are typically removed by compression systems as a side-effect.

[edit] Mass piracy failure

Mass piracy of hard copies does not necessarily need DRM to be decrypted or removed, as it can be achieved by bit-perfect copying of a legally obtained medium without accessing the decrypted content. Additionally, still-encrypted disk images can be distributed over the Internet and played on legitimately licensed players. Other copy protection methods, such as specific data layout on the medium, perform better in this area.

[edit] Obsolescence

When standards and formats change, it may be difficult to transfer DRM-restricted content to new media. Additionally, any system that requires contact with an authentication server is vulnerable to that server becoming unavailable, as happened in 2007 when videos purchased from Major League Baseball (mlb.com) prior to 2006 became unplayable due to a change to the servers that validate the licences.

Microsoft Zune - When Microsoft introduced their Zune media player in 2006, it did not support content that uses Microsoft's own PlaysForSure DRM scheme they had previously been selling. The EFF calls this "a raw deal".

MSN Music - In April 2008, Microsoft sent an email to former customers of the now-defunct MSN Music store: "As of August 31, 2008, we will no longer be able to support the retrieval of license keys for the songs you purchased from MSN Music or the authorization of additional computers. You will need to obtain a license key for each of your songs downloaded from MSN Music on any new computer, and you must do so before August 31, 2008. If you attempt to transfer your songs to additional computers after August 31, 2008, those songs will not successfully play."

However, to avoid a public relations disaster, Microsoft re-issued MSN Music shutdown statement on June 19 and allowed the users to use their licenses until the end of 2011: "After careful consideration, Microsoft has decided to continue to support the authorization of new computers and devices and delivery of new license keys for MSN Music customers through at least the end of 2011, after which we will evaluate how much this functionality is still being used and what steps should be taken next to support our customers. This means you will continue to be able to listen to your purchased music and transfer your music to new PCs and devices beyond the previously announced August 31, 2008 date."

Yahoo! Music Store - On July 23, 2008, the Yahoo! Music Store emailed its customers to tell them it will be shutting down effective September 30, 2008 and the DRM license key servers will be taken offline.

Walmart - In August 2007, Walmart's online music division started offering (DRM-free) MP3s as an option. Starting in February 2008, they made all sales DRM-free. On September 26, 2008, the Walmart Music Team notified its customers via email they would will be shutting down their DRM servers October 9, 2008 and any DRM-encumbered music acquired from them will no longer be accessible unless ripped to a non-DRM format before that date.

After bad press and negative reaction from customers, on October 9, 2008, Walmart decided not to take its DRM servers offline. 

Fictionwise / Overdrive - In January 2009, OverDrive informed Fictionwise that they would no longer be providing downloads for purchasers of e-books through Fictionwise as of 31 January 2009. No reason was provided to Fictionwise as to why they were being shut down. This prevents previous purchasers from being able to renew their books on new devices. Fictionwise is working to provide replacement ebooks for its customers in alternative, non-DRM formats, but does not have the rights to provide all of the books in different formats.

Ads for Adobe PDF - Also in January 2009, Adobe Systems announced that as of March 2009 they would no longer operate the servers that served ads to their PDF reader. Depending on the restriction settings used when PDF documents were created, they may no longer be readable.

[edit] Historical note

A very early implementation of DRM was the Software Service System (SSS) devised by the Japanese engineer Ryoichi Mori in 1983 and subsequently refined under the name superdistribution. The SSS was based on encryption, with specialized hardware that controlled decryption and also enabled payments to be sent to the copyright holder. The underlying principle of the SSS and subsequently of superdistribution was that the distribution of encrypted digital products should be completely unrestricted and that users of those products would not just be permitted to redistribute them but would actually be encouraged to do so.

[edit] See also




	
	Computer Science portal





[edit] Related concepts


	Compliance and Robustness

	Copyleft

	Copyright

	Cryptography

	Data room

	Floating licensing

	Hardware restrictions

	ODRL

	Privacy enhancing technologies

	Product activation

	Smart contracts

	Smart Cow Problem

	Software metering

	Street Performer Protocol

	Superdistribution

	Tivoization

	Trusted Computing

	Voluntary Collective Licensing

	XrML



[edit] Organizations


	European Information, Communications and Consumer Electronics Technology Industry Associations

	Trusted Computing Group

	Motion Picture Association of America

	Recording Industry Association of America




	Electronic Frontier Foundation

	Open Rights Group

	Open Mobile Alliance

	Defective by Design, a campaign of the Free Software Foundation

	Pirate Party, a Swedish political party which is a proponent of free culture and free knowledge

	Free Software Foundation Europe

	Secure Digital Music Initiative

	Open Entertainment Alliance
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[edit] Further reading



	
	Wikiquote has a collection of quotations related to: Digital rights management





	Lawrence Lessig's Free Culture, published by Basic Books in 2004, is available for free download in PDF format. The book is a legal and social history of copyright. Lessig is well known, in part, for arguing recent landmark cases on copyright law. A Professor of Law at Stanford University, Lessig writes for an educated lay audience, including for non-lawyers. He is, for the most part, an opponent of DRM technologies.

	Rosenblatt, B. et al., Digital Rights Management: Business and Technology, published by M&T Books (John Wiley & Sons) in 2001. An overview of DRM technology, business implications for content publishers, and relationship to U.S. copyright law.

	Consumer's Guide to DRM, published in 10 languages (Czech, German, Greek, English, Spanish, French, Hungarian, Italian, Polish, Swedish), produced by the INDICARE research and dialogue project

	Eberhard Becker, Willms Buhse, Dirk Gnnewig, Niels Rump: Digital Rights Management - Technological, Economic, Legal and Political Aspects. An 800 page compendium from 60 different authors on DRM.

	Fetscherin, M., Implications of Digital Rights Management on the Demand for Digital Content, provides an excellent view on DRM from a consumers perspective. [7]

	Bound by Law, by James Boyle et al., at Duke University Law School <http://www.law.duke.edu/cspd/comics/zoomcomic.html>, a comic book treatment of the US Fair Use doctrine (with some relevance to other jurisdictions, for example in the Commonwealth usually called Fair Dealing), that is a license fee or permission free, under statute and common law precedent, use of copyrighted material.

	DRM on Open Platforms - A paper by Hagai Bar-El and Yoav Weiss on ways to partially close open platforms to make them suitable for DRM implementations. It has been released under a Creative commons by NC-SA license.

	The Pig and the Box, a book with colorful illustrations and having a coloring book version, by 'MCM'. It describes DRM in terms suited to kids, written in reaction to a Canadian entertainment industry copyright education initiative, aimed at children.

	Present State and Emerging Scenarios of Digital Rights Management Systems - A paper by Marc Fetscherin which provides an overview of the various components of DRM, pro and cons and future outlook of how, where, when such systems might be used.

	DRM is Like Paying for Ice - Richard Menta article on MP3 Newswire discusses how DRM is implemented in ways to control consumers, but is undermining perceived product value in the process.

	Challenges in Designing Content Protection Solutions - A paper by Hagai Bar-El and Discretix that addresses technical dilemmas and difficulties met when designing DRM products.

	A Semantic Web Approach to Digital Rights Management - PhD Thesis by Roberto Garca that tries to address DRM issues using Semantic Web technologies and methodologies.

	Patricia Akester, "Technological Accommodation of Conflicts between Freedom of Expression and DRM: The First Empirical Assessment" available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1469412 (unveiling, through empirical lines of enquiry, (1) whether certain acts which are permitted by law are being adversely affected by the use of DRM and (2) whether technology can accommodate conflicts between freedom of expression and DRM).



[edit] External links


	BBC News |Technology Q&A: What is DRM?

	Windows Media DRM FAQ from Microsoft

	Digital Rights Management from CEN/ISSS (European Committee for Standardization / Information Society Standardization System). Contains a range of possible definitions for DRM from various stakeholders. 30 September 2003

	[8] Book on Digital Right Management

	Digital Bits Skeptic DRM technology in media publishing
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Further information: e-book
An e-book reader, also called an e-book device or e-reader, is an electronic device that is designed primarily for the purpose of reading digital books and periodicals and uses e-ink technology to display content to readers. The main advantages of these devices are portability, readability of their screens in bright sunlight, and long battery life. Any Personal Digital Assistant (PDA) capable of displaying text on a screen is also capable of being an e-book reader, but without the advantages of an electronic ink display.
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[edit] Commercially available devices based on electronic paper

[edit] Devices sold directly by the manufacturer



	Manufacturer
	Model
	Intro Date
	Size [in]
	Shades
	Operating System
	total # of formats
	Touchscreen
	Wifi
	Text-to-Speech
	.mp3 remembers last mp3 file played
	integrated dictionary
	directory organization capability
	amount of memory
	Card Reader
	user replaceable battery
	Web Browser



	Onyx International
	Boox 60 (spanish)
	2010 (On sale in europe now)
	6
	16
	Linux 2.6
	14
	Wacom/stylus
	Y
	coming?
	
	Y
	Y
	RAM 128 MB; Flash 512 MB
	SDHC
	
	Y



	Wolder Electronics
	Boox-S (spanish)
	2010 (On sale in europe now)
	6
	16
	Linux 2.6
	14
	N
	N
	coming?
	
	Y
	Y
	RAM 128 MB; Flash 512 MB
	SDHC
	
	N/A



	Condor Technology Associates
	eGriver IDEO
	2010
	6
	16
	Linux 2.6
	18
	N
	Y
	Optional
	Y
	Y
	Y
	RAM 128 MB;NAND minimum 1 GB
	SDHC Memory
	Y
	N/A



	Condor Technology Associates
	eGriver Touch
	2010
	6
	16
	Linux 2.6
	8
	Capacitive Touch
	Y
	Optional
	Y
	Y
	Y
	RAM 128 MB;NAND minimum 1 GB
	SDHC Memory
	Y
	Y



	italica GmbH
	Paperback
	2010
	6
	8
	Linux
	
	
	
	
	
	Y
	directory organization capability
	512MB
	4GB SD Crad
	user replaceable battery
	



	Sony
	Reader Daily Edition PRS-900
	2009-12
	7
	16
	MontaVista Linux
	
	Y
	
	
	
	
	
	
	
	
	



	Barnes & Noble
	nook
	2009-11
	6
	16
	Android/Linux
	4
	Y (bottom screen)
	Y
	
	
	
	
	2GB (unknown available)
	Micro-SD
	Y
	



	Iriver
	Story
	2009-10
	6
	8
	
	
	N
	N
	
	
	
	
	
	Micro-SD 32GB
	
	



	Sony
	Reader Touch Edition PRS-600
	2009-08
	6
	8
	MontaVista Linux
	
	Y
	
	
	
	Y
	
	512MB (380MB Available)
	Memory Stick PRO Duo & SD Card (16GB max)
	
	



	Hanvon
	N516
	2009
	5
	8
	Linux 2.6
	
	
	
	
	
	
	
	
	
	
	



	Hanvon
	N518
	2009
	5
	8
	Win CE 5.0
	
	Y
	
	
	
	
	
	
	
	
	



	Hanvon
	N520
	2009
	5
	8
	Win CE 5.0
	
	Y
	
	
	
	
	
	
	
	
	



	PocketBook
	PocketBook 301
	
	6
	16
	Linux
	
	N
	
	?
	?
	?
	?
	RAM 64 Mb; HDRAM 512 Mb
	SD, SDHC
	?
	



	Sony
	Reader Pocket Edition PRS-300
	2009-08
	5
	8
	MontaVista Linux
	3
	
	
	
	
	
	
	512MB (480MB Available)
	N
	
	



	Bookeen
	Cybook Opus
	2009-08
	5
	4
	Linux
	
	
	
	
	
	
	
	
	Micro SD, SDHC
	Y
	



	Elonex
	eBook
	2009-07
	6
	4
	
	
	
	
	
	
	
	
	
	
	
	



	Endless ideas
	BeBook Mini (Hanlin V5 clone)
	
	5
	8
	
	
	N
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Endless ideas
	BeBook One (Hanlin V3 clone)
	
	6
	4
	
	
	
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Interead
	COOL-ER
	2009-06
	6
	8
	
	
	
	
	
	
	
	
	
	
	
	



	Samsung
	Papyrus
	2009-06
	5
	8
	
	
	
	
	
	
	
	
	
	
	
	



	Amazon
	Kindle DX
	2009-06
	9.7
	16
	Linux
	12
	
	
	Y
	
	Y
	
	4GB (3.3 Available)
	N
	
	



	Amazon
	Kindle 2
	2009-02
	6
	16
	Linux
	12
	
	
	Y
	
	Y
	
	2 GB (1.4 Available)
	N
	
	



	Foxit Software
	eSlick
	2009
	6
	4
	
	
	
	
	
	
	
	
	
	SD 4GB
	
	



	Sony
	Reader PRS-700
	2008-10
	6
	8
	MontaVista Linux
	
	Y
	
	
	
	
	
	
	
	
	



	Sony
	Reader PRS-505
	2008
	6
	8
	MontaVista Linux
	
	
	
	
	
	
	
	
	sd card and memory stick
	
	



	iRex Technologies
	Digital Reader 1000
	2008
	10.2
	16
	
	9
	Y
	
	
	
	
	Y
	
	SD Card
	
	



	Jinke
	Hanlin V5
	2008
	5
	8
	
	
	
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Amazon
	Kindle
	2007
	6
	4
	
	
	
	
	
	
	
	
	
	No
	
	



	Bookeen
	Cybook Gen3
	2007
	6
	4
	
	
	
	
	
	
	
	
	
	SD Card
	
	



	Jinke
	Hanlin V3
	2007
	6
	4
	
	19
	
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Sony
	Reader PRS-500
	2006
	6
	8
	MontaVista Linux
	
	
	
	
	
	
	
	
	
	
	



	Jinke
	Hanlin V2
	2006
	6
	4
	
	
	
	
	
	
	
	
	
	
	
	



	iRex Technologies
	iLiad
	2006
	8.1
	16
	
	
	
	
	
	
	
	
	
	
	
	



	Sony
	Libri
	2004
	6
	4
	
	
	
	
	
	
	
	
	
	
	N/A
	




[edit] Supported File Formats



	Manufacturer
	Model
	total # of formats
	.epub
	.pdb
	.arg
	.azw
	.djvu
	.html
	.lbr
	.lit
	.mobi
	.opf
	.pdf
	.pdg
	.tr3
	.txt
	.xeb
	.mp3



	Onyx International
	Boox 60 (spanish)
	14
	Yes
	No
	No
	No
	No
	?
	No
	No
	Partial (no DRM)
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Wolder Electronics
	Boox-S (spanish)
	14
	Yes
	No
	No
	No
	No
	Yes
	No
	No
	Partial (no DRM)
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Condor Technology Associates
	eGriver IDEO
	18
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



	Condor Technology Associates
	eGriver Touch
	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



	italica GmbH
	Paperback
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader Daily Edition PRS-900
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Barnes & Noble
	nook
	4
	Yes
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	No
	?
	Yes



	Iriver
	Story
	
	Yes
	?
	No
	No
	No
	Yes
	Yes
	No
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader Touch Edition PRS-600
	
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Hanvon
	N516
	
	?
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?



	Hanvon
	N518
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Hanvon
	N520
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	PocketBook
	PocketBook 301
	
	Yes
	?
	Yes
	?
	Yes
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader Pocket Edition PRS-300
	3
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?



	Bookeen
	Cybook Opus
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	?



	Elonex
	eBook
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	?



	Endless ideas
	BeBook Mini (Hanlin V5 clone)
	
	Yes
	?
	?
	?
	?
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Endless ideas
	BeBook One (Hanlin V3 clone)
	
	Yes
	?
	?
	?
	?
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Interead
	COOL-ER
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Samsung
	Papyrus
	
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?



	Amazon
	Kindle DX
	12
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Amazon
	Kindle 2
	12
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Foxit Software
	eSlick
	
	Yes
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader PRS-700
	
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader PRS-505
	
	Yes
	?
	?
	?
	?
	?
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	iRex Technologies
	Digital Reader 1000
	9
	?
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	?



	Jinke
	Hanlin V5
	
	Yes
	?
	?
	?
	Yes
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Amazon
	Kindle
	
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	Yes



	Bookeen
	Cybook Gen3
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Jinke
	Hanlin V3
	19
	Yes
	?
	?
	?
	Yes
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader PRS-500
	
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Jinke
	Hanlin V2
	
	Yes
	?
	?
	?
	Yes
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	iRex Technologies
	iLiad
	
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	?



	Sony
	Libri
	
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	?




This list is missing many of the 1st and 2nd generation E-reader devices from the 1990s to 2005.

[edit] Rebranded devices


	Hanlin V3 -> BeBook (EU): BeBook, Koobe (HU), Astak EZ Reader (US), Lbook (UA) Papyre (Spain)

	Netronix EB001 -> PocketBook (UA), Astak Mentor EZ Reader, Cybook Gen3 (200Mhz version)

	Netronix EB600 -> Cool-er, PocketBook+, Elonex eBook, eSlick, Astaka Mentor EZ Reader, Cybook Gen3 (400Mhz version), PocketBook (UA, EU)

	Onyx Boox 60 -> BeBook Neo, Wolder Boox



[edit] Announced devices or prototypes


	QUE proReader by Plastic Logic (May 17, 2010)

	Reader Daily Edition PRS-900 (7 inch touchscreen, 16 shades of gray) by Sony (December 2009)

	txtr, (October 2009), 6 inch reader from Wizpac

	Readius by Polymer Vision (Autumn 2008) UPDATE: Polymer Vision filed for Chapter 11 bankruptcy in July 2009. This ebook reader will not be coming to market in its current form.

	Alex by Spring Design (January 2010)

	Skiff Reader (2010), 11.5 inch device  by Skiff

	eDGe by enTourage (Coming in 2010)



[edit] Device using an LCD screen


	URBook 5" and 7" using TFT Transflective screen [7] expected to release April 2010

	miBook miBook using a 7" TFT screen

	ECTACO jetBook using a TFT Transflective screen[8]

	eBook - JE100 JoinTech using a TFT Color Screen Touch Panel LCD

	eBookwise 1150  Back-lit 5.5" diagonal 4-bit grayscale LCD touch screen



[edit] Discontinued models and products


	Cybook / Cybook Gen1 Sold by Cytale (1998 - 2003) then by Bookeen (2003 - 2007), now replaced with Cybook Opus

	Franklin eBookMan - 1999(?)-2002 (last model), although new eBookMans are available from Ectaco

	Apple Newton MessagePad - 1993-1998



[edit] Other mobile text viewers





A Symbian OS smartphone used as an e-book reader


Some portable multimedia players and smartphones include a text viewer, e.g. several Cowon players, including the Cowon D2 and the iAUDIO U3 and Mobipocket Reader for Symbian OS and Windows Mobile mobile phones and devices. Adobe Reader mobile also turns Windows Mobile devices (for example, Samsung Omnia) into suitable e-Book viewers. Apple's iPhone, iPad and iPod Touch are also acquiring status as e-book readers through the Lexcycle Stanza and eReader apps. A recent Windows Mobile phone from HTC, the HD2 model, has a larger screen with higher resolution than the iPhone, and is also becoming a popular ebook platform. WordPlayer or FBReader turns Android phones into e-book readers. PalmOS based devices and smartphones are also usable for reading books. PalmOS supports PalmDoc, iSilo, Mobipocket reader, PDF, HTML conversion, text format, Handstory, TealDoc among many other software titles, in addition to on-the-device word processing.

There are also mobile devices capable of wordprocessing. Conversely, fully functional tablet notebooks (with screens that turn 180 degrees and lie with the back to the keyboard) and subnotebooks are used as e-book-readers.

[edit] See also


	Comparison of e-book formats - includes both device and software formats



[edit] References



	


	This article uses bare URLs. Please help improve this article by turning bare URLs into proper citations containing all of the information on the referenced work's title, author, date, and web site name, so that the article remains verifiable in the future.

This page may also be able to help find problematic links. Several templates are available for formatting.(February 2010)






	^ [1]

	^ [2]

	^ [3]

	^ [4]

	^ [5]

	^ [6]

	^ QUE proReader with 4GB & Wi-Fi, accessed Feb 14, 2010, lists May 17, 2010 as availability date.

	^ Wed 30 Dec. "Alex is Coming!". The Best eReaders. http://www.bestereaders.net/alex-is-coming/. Retrieved 2010-01-02.

	^ "Skiff's Big-Screen E-Reader to Debut at CES". PCWorld. 2010-01-05. http://www.pcworld.com/article/185832/skiffs_innovative_big_screen_ereader_to_debut_at_ces.html. Retrieved 2010-01-05.

	^ Wed 30 Dec. "eDGe". eReader Sales. http://www.ereadersales.net/coming-soon-the-edge/.

	^ "1150 Reading Device". eBookwise. http://www.ebookwise.com/ebookwise/ebookwise1150.htm. Retrieved 2010-01-02.




[edit] External links


	List of the main e-book readers and their general characteristics

	7 Things You Should Know About E-Readers, Educause, March 2010





	
	Wikimedia Commons has media related to: E-book readers
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Computer sizes



	



	Classes of computers



	



	Larger
	
Super Minisuper Mainframe Mini (Midrange) Supermini Server

	





	



	Micro
	
Personal (Workstation Desktop Home SFF (Nettop)) Plug Portable




	



	Mobile
	



	
Desktop replacement computer Laptop Subnotebook (Netbook Smartbook) Tablet (Ultra-Mobile PC) Portable/Mobile data terminal Electronic organizer E-book reader Pocket computer Handheld game console




	



	
Wearable computer

	
Calculator watch Virtual retinal display Head-mounted display (Head-up display)




	



	
PDAs/IAs

	
Handheld PC Pocket PC Smartphone PMPs DAPs




	



	
Calculators

	
Scientific Programmable Graphing









	



	Others
	
Single-board computer Wireless sensor network Microcontroller Smartdust Nanocomputer
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Adobe Digital Editions

	



	





Adobe Digital Editions - Library View



	Developer(s)
	Adobe Systems



	Stable release
	1.7.1079 / February 2, 2009; 12 month(s) ago(2009-02-02)



	Operating system
	Mac OS X and Microsoft Windows



	License
	Proprietary



	Website
	Adobe Digital Editions Homepage




Adobe Digital Editions is ebook reader software from Adobe Systems built using Adobe Flash. It is used for acquiring, managing and reading eBooks, digital newspapers, and other digital publications. The software supports PDF, XHTML (through the nonproprietary .epub file type specification), and Flash-based content. It implements a proprietary scheme of Digital Rights Management, which since version 1.5 (May 2008) allows document sharing between multiple computers and user authentication through Adobe ID.

Windows and OS X versions of Adobe Digital Editions were released on June 19, 2007. The software requires version 9.0 of Adobe Flash Player. Adobe originally announced a Linux version would be published at the end of 2007 but later changed their mind. All promises of future versions have now been removed from the Adobe's official FAQ.
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[edit] Digital rights management

Adobe Digital Editions uses the proprietary ADEPT (Adobe Digital Editions Protection Technology) digital rights management scheme, which is also implemented on some e-book readers such as the Sony Reader. The software locks content to up to 6 machines and allows the user to view the content on each of them.

In March 2009, the author of the reverse engineering blog icabbages claimed that he had broken the scheme.

[edit] See also


	Digital Library

	Public Library

	Etail

	Adobe Content Server



[edit] External links


	Adobe Digital Editions official website

	ADOBE ADEPT

	International Digital Publishing Forum

	Adobe executive Bill McCoy's statement to the TeleRead site--explaining the relationship between Digital Editions and the IDPF standard

	Public Domain ePub files which can be read using Adobe DE.



[edit] References



	^ "Adobe forum comments - When will linux version be released?". http://www.adobeforums.com/webx/.3c053712. Retrieved 2007-12-21.

	^ "Circumventing Adobe ADEPT DRM for EPUB". icabbages. February 18, 2009. http://i-u2665-cabbages.blogspot.com/2009/02/circumventing-adobe-adept-drm-for-epub.html. Retrieved 2009-05-14.
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Adobe Systems



	



	Desktop software
	
Creative Suite eLearning Suite Technical Communication Suite Acrobat Audition Digital Editions Director FreeHand GoLive PageMaker Photoshop Lightroom more




	



	Readers and players
	
Adobe Reader Flash Player AIR Adobe Media Player Shockwave Player




	



	Server software
	
ColdFusion LiveCycle Flash Media Server JRun Premiere Express Photoshop Express  BlazeDS




	



	Technology
	
PostScript PDF FlashPaper Authorware Flash Font Folio DNG Flex AIR




	



	Services
	
Adobe Solutions Network




	



	Board of directors
	
Bruce Chizen Charles Geschke Shantanu Narayen John Warnock Del Yocam




	



	Acquisitions
	
Mergers and acquisitions Aldus Macromedia Scene7 Omniture
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store

















	
	This graphics software-related article is a stub. You can help Wikipedia by expanding it.
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Microsoft Windows

	



	

Windows 7 desktop



	Company / developer
	Microsoft



	OS family
	MS-DOS/Windows 9x-based, Windows CE, Windows NT



	Working state
	Publicly released



	Source model
	Closed source / Shared source



	Latest stable release
	Windows 7, Windows Server 2008 R2

NT 6.1 Build 7600 (7600.16385.090713-1255) (22 October 2009; 4 month(s) ago(2009-10-22)) [+/]



	Latest unstable release
	[+/]



	License
	MS-EULA



	Official Website
	Official website




Microsoft Windows is a series of software operating systems and graphical user interfaces produced by Microsoft. Microsoft first introduced an operating environment named Windows in November 1985 as an add-on to MS-DOS in response to the growing interest in graphical user interfaces (GUIs). Microsoft Windows came to dominate the world's personal computer market, overtaking Mac OS, which had been introduced previously. As of October 2009, Windows had approximately 91% of the market share of the client operating systems for usage on the Internet. The most recent client version of Windows is Windows 7; the most recent server version is Windows Server 2008 R2; the most recent mobile device version is Windows Mobile 6.5.
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Versions

See also: List of Microsoft Windows versions
The term Windows collectively describes any or all of several generations of Microsoft operating system products. These products are generally categorized as follows:

Early versions

Main articles: Windows 1.0, Windows 2.0, and Windows 2.1x
The history of Windows dates back to September 1981, when the project named "Interface Manager" was started. It was announced in November 1983 (after the Apple Lisa, but before the Macintosh) under the name "Windows", but Windows 1.0 was not released until November 1985. The shell of Windows 1.0 was a program known as the MS-DOS Executive. Other supplied programs were Calculator, Calendar, Cardfile, Clipboard viewer, Clock, Control Panel, Notepad, Paint, Reversi, Terminal, and Write. Windows 1.0 did not allow overlapping windows, due to Apple Computer owning this feature. Instead all windows were tiled. Only dialog boxes could appear over other windows.

Windows 2.0 was released in October 1987 and featured several improvements to the user interface and memory management. Windows 2.0 allowed application windows to overlap each other and also introduced more sophisticated keyboard-shortcuts. It could also make use of expanded memory.

Windows 2.1 was released in two different flavors: Windows/386 employed the 386 virtual 8086 mode to multitask several DOS programs, and the paged memory model to emulate expanded memory using available extended memory. Windows/286 (which, despite its name, would run on the 8086) still ran in real mode, but could make use of the high memory area.

The early versions of Windows were often thought of as simply graphical user interfaces, mostly because they ran on top of MS-DOS and used it for file system services. However, even the earliest 16-bit Windows versions already assumed many typical operating system functions; notably, having their own executable file format and providing their own device drivers (timer, graphics, printer, mouse, keyboard and sound) for applications. Unlike MS-DOS, Windows allowed users to execute multiple graphical applications at the same time, through cooperative multitasking. Windows implemented an elaborate, segment-based, software virtual memory scheme, which allowed it to run applications larger than available memory: code segments and resources were swapped in and thrown away when memory became scarce, and data segments moved in memory when a given application had relinquished processor control, typically waiting for user input.


Windows OS market share

	Source
	Net Applications
	Awio
	StatCounter



	Date
	February 2010
	February 2010
	February 2010



	All versions
	91.64%
	85.77%
	92.57%



	Windows XP
	65.49%
	53.6%
	61.17%



	Windows Vista
	16.51%
	20.07%
	21.14%



	Windows 7
	8.92%
	10.66%
	10.26%



	Windows 2000
	0.56%
	0.43%
	



	Windows 98
	0.07%
	
	



	Windows CE
	0.05%
	
	



	Windows Me
	0.04%
	
	



	Windows Server 2003
	
	1.01%
	




Windows 3.0 and 3.1

Main articles: Windows 3.0 and Windows 3.1x
Windows 3.0 (1990) and Windows 3.1 (1992) improved the design, mostly because of virtual memory and loadable virtual device drivers (VxDs) which allowed them to share arbitrary devices between multitasked DOS windows. Also, Windows applications could now run in protected mode (when Windows was running in Standard or 386 Enhanced Mode), which gave them access to several megabytes of memory and removed the obligation to participate in the software virtual memory scheme. They still ran inside the same address space, where the segmented memory provided a degree of protection, and multi-tasked cooperatively. For Windows 3.0, Microsoft also rewrote critical operations from C into assembly, making this release faster and less memory-hungry than its predecessors. With the introduction of the Windows for Workgroups 3.11, Windows was able to bypass DOS for file management operations using 32-bit file access.

Windows 95, 98, and Me

Main articles: Windows 95, Windows 98, and Windows Me
Windows 95 was released in 1995, featuring a new user interface, support for long file names of up to 250 characters, and the ability to automatically detect and configure installed hardware (plug and play). It could natively run 32-bit applications, and featured several technological improvements that increased its stability over Windows 3.1. There were several OEM Service Releases (OSR) of Windows 95, each of which was roughly equivalent to a service pack.

Microsoft's next release was Windows 98 in 1998. Microsoft released a second version of Windows 98 in 1999, named Windows 98 Second Edition (often shortened to Windows 98 SE).

In 2000, Microsoft released Windows Me (Me standing for Millennium Edition), which updated the core from Windows 98 but adopted some aspects of Windows 2000 and removed the "boot in DOS mode" option. It also added a new feature called System Restore, allowing the user to set the computer's settings back to an earlier date.

Windows NT family

Main article: Windows NT
The NT family of Windows systems was fashioned and marketed for higher reliability business use. The first release was MS Windows NT 3.1 (1993), numbered "3.1" to match the consumer Windows version, which was followed by NT 3.5 (1994), NT 3.51 (1995), NT 4.0 (1996), and Windows 2000 (2000). 2000 is the last NT-based Windows release which does not include Microsoft Product Activation. NT 4.0 was the first in this line to implement the "Windows 95" user interface (and the first to include Windows 95s built-in 32-bit runtimes). Microsoft then moved to combine their consumer and business operating systems with Windows XP, coming in both home and professional versions (and later niche market versions for tablet PCs and media centers); they also diverged release schedules for server operating systems. Windows Server 2003, released a year and a half after Windows XP, brought Windows Server up to date with MS Windows XP. After a lengthy development process, Windows Vista was released toward the end of 2006, and its server counterpart, Windows Server 2008 was released in early 2008. On July 22, 2009, Windows 7 and Windows Server 2008 R2 were released as RTM (release to manufacturing). Windows 7 was released on October 22, 2009.

64-bit operating systems

Windows NT included support for several different platforms before the x86-based personal computer became dominant in the professional world. Versions of NT from 3.1 to 4.0 variously supported PowerPC, DEC Alpha and MIPS R4000, some of which were 64-bit processors, although the operating system treated them as 32-bit processors.

With the introduction of the Intel Itanium architecture (also known as IA-64), Microsoft released new versions of Windows to support it. Itanium versions of Windows XP and Windows Server 2003 were released at the same time as their mainstream x86 (32-bit) counterparts. On April 25, 2005, Microsoft released Windows XP Professional x64 Edition and Windows Server 2003 x64 Editions to support the x86-64 (or x64 in Microsoft terminology) architecture. Microsoft dropped support for the Itanium version of Windows XP in 2005. Windows Vista is the first end-user version of Windows that Microsoft has released simultaneously in x86 and x64 editions. Windows Vista does not support the Itanium architecture. The modern 64-bit Windows family comprises AMD64/Intel64 versions of Windows Vista, and Windows Server 2008, in both Itanium and x64 editions. Windows Server 2008 R2 drops the 32-bit version, although Windows 7 does not.

Windows CE

Main article: Windows CE
Windows CE (officially known as Windows Embedded), is an edition of Windows that runs on minimalistic computers, like satellite navigation systems and, uncommonly, mobile phones. Windows Embedded runs as CE, rather than NT, which is why it should not be mistaken for Windows XP Embedded, which is NT. Windows CE was used in the Dreamcast along with Sega's own proprietary OS for the console. Windows CE is the core from which Windows Mobile is derived.

History

Main article: History of Microsoft Windows




The Windows family tree.


Microsoft has taken two parallel routes in its operating systems. One route has been for the home user and the other has been for the professional IT user. The dual routes have generally led to home versions having greater multimedia support and less functionality in networking and security, and professional versions having inferior multimedia support and better networking and security.

The first version of Microsoft Windows, version 1.0, released in November 1985, lacked a degree of functionality and achieved little popularity, and was to compete with Apples own operating system. Windows 1.0 is not a complete operating system; rather, it extends MS-DOS. Microsoft Windows version 2.0 was released in November, 1987 and was slightly more popular than its predecessor. Windows 2.03 (release date January 1988) had changed the OS from tiled windows to overlapping windows. The result of this change led to Apple Computer filing a suit against Microsoft alleging infringement on Apple's copyrights.





A Windows for Workgroups 3.11 desktop.


Microsoft Windows version 3.0, released in 1990, was the first Microsoft Windows version to achieve broad commercial success, selling 2 million copies in the first six months. It featured improvements to the user interface and to multitasking capabilities. It received a facelift in Windows 3.1, made generally available on March 1, 1992. Windows 3.1 support ended on December 31, 2001.

In July 1993, Microsoft released Windows NT based on a new kernel. NT was considered to be the professional OS and was the first Windows version to utilize preemptive multitasking.. Windows NT would later be retooled to also function as a home operating system, with Windows XP.

On August 24, 1995, Microsoft released Windows 95, a new, and major, consumer version that made further changes to the user interface, and also used preemptive multitasking. Windows 95 was designed to replace not only Windows 3.1, but also Windows for Workgroups, and MS-DOS. It was also the first Windows operating system to use Plug and Play capabilities. The changes Windows 95 brought to the desktop were revolutionary, as opposed to evolutionary, such as those in Windows 98 and Windows Me. Mainstream support for Windows 95 ended on December 31, 2000 and extended support for Windows 95 ended on December 31, 2001.

The next in the consumer line was Microsoft Windows 98 released on June 25, 1998. It was substantially criticized for its slowness and for its unreliability compared with Windows 95, but many of its basic problems were later rectified with the release of Windows 98 Second Edition in 1999. Mainstream support for Windows 98 ended on June 30, 2002 and extended support for Windows 98 ended on July 11, 2006.

As part of its "professional" line, Microsoft released Windows 2000 in February 2000. The consumer version following Windows 98 was Windows Me (Windows Millennium Edition). Released in September 2000, Windows Me implemented a number of new technologies for Microsoft: most notably publicized was "Universal Plug and Play". During 2004 part of the Source Code for Windows 2000 was leaked onto the internet. This was bad for Microsoft as the same kernel used in Windows 2000 was used in Windows XP.

In October 2001, Microsoft released Windows XP, a version built on the Windows NT kernel that also retained the consumer-oriented usability of Windows 95 and its successors. This new version was widely praised in computer magazines. It shipped in two distinct editions, "Home" and "Professional", the former lacking many of the superior security and networking features of the Professional edition. Additionally, the first "Media Center" edition was released in 2002, with an emphasis on support for DVD and TV functionality including program recording and a remote control. Mainstream support for Windows XP ended on April 14, 2009. Extended support will continue until April 8, 2014.

In April 2003, Windows Server 2003 was introduced, replacing the Windows 2000 line of server products with a number of new features and a strong focus on security; this was followed in December 2005 by Windows Server 2003 R2.

On January 30, 2007 Microsoft released Windows Vista. It contains a number of new features, from a redesigned shell and user interface to significant technical changes, with a particular focus on security features. It is available in a number of different editions, and has been subject to some criticism.

Timeline of releases

Main article: Timeline of Microsoft Windows


	Release date
	Product name
	Current Version / Build
	Notes
	Last IE



	November 1985
	Windows 1.01
	1.01
	Unsupported
	-



	November 1987
	Windows 2.03
	2.03
	Unsupported
	-



	May 1988
	Windows 2.10
	2.10
	Unsupported
	-



	March 1989
	Windows 2.11
	2.11
	Unsupported
	-



	May 1990
	Windows 3.0
	3.0
	Unsupported
	-



	March 1992
	Windows 3.1x
	3.1
	Unsupported
	5



	October 1992
	Windows For Workgroups 3.1
	3.1
	Unsupported
	5



	July 1993
	Windows NT 3.1
	NT 3.1
	Unsupported
	5



	December 1993
	Windows For Workgroups 3.11
	3.11
	Unsupported
	5



	January 1994
	Windows 3.2 (released in Simplified Chinese only)
	3.2
	Unsupported
	5



	September 1994
	Windows NT 3.5
	NT 3.5
	Unsupported
	5



	May 1995
	Windows NT 3.51
	NT 3.51
	Unsupported
	5



	August 1995
	Windows 95
	4.0.950
	Unsupported
	5.5



	July 1996
	Windows NT 4.0
	NT 4.0.1381
	Unsupported
	6



	June 1998
	Windows 98
	4.10.1998
	Unsupported
	6



	May 1999
	Windows 98 SE
	4.10.2222
	Unsupported
	6



	February 2000
	Windows 2000
	NT 5.0.2195
	Extended Support until July 13, 2010
	6



	September 2000
	Windows Me
	4.90.3000
	Unsupported
	6



	October 2001
	Windows XP
	NT 5.1.2600
	Extended Support until July 13, 2010 for SP2 and April 8, 2014 for SP3. (RTM and SP1 unsupported).
	8



	March 2003
	Windows XP 64-bit Edition (IA-64)
	NT 5.2.3790
	Unsupported
	6



	April 2003
	Windows Server 2003
	NT 5.2.3790
	Extended Support until July 13, 2010 for SP1, R2, SP2 (RTM unsupported).
	8



	April 2005
	Windows XP Professional x64 Edition
	NT 5.2.3790
	Current
	8



	July 2006
	Windows Fundamentals for Legacy PCs
	NT 5.1.2600
	Current
	8



	November 2006 (volume licensing)

January 2007 (retail)
	Windows Vista
	NT 6.0.6002
	Extended Support until April 10, 2012

Version changed to NT 6.0.6001 with SP1 (February 4, 2008) and to NT 6.0.6002 with SP2 (April 28, 2009).
	8



	July 2007
	Windows Home Server
	NT 5.2.4500
	Extended Support until August 01, 2013
	8



	February 2008
	Windows Server 2008
	NT 6.0.6002
	Extended Support until July 9, 2013

Version changed to NT 6.0.6002 with SP2 (April 28, 2009).
	8



	October 2009 
	Windows 7 and Windows Server 2008 R2
	NT 6.1.7600
	Current
	8



	2012
	Windows 8
	Unknown
	Upcoming
	Unknown







Security

Consumer versions of Windows were originally designed for ease-of-use on a single-user PC without a network connection, and did not have security features built in from the outset. However, Windows NT and its successors are designed for security (including on a network) and multi-user PCs, but were not initially designed with Internet security in mind as much, since, when it was first developed in the early 1990s, Internet use was less prevalent.

These design issues combined with programming errors (e.g. buffer overflows) and the popularity of Windows means that it is a frequent target of computer worm and virus writers. In June 2005, Bruce Schneiers Counterpane Internet Security reported that it had seen over 1,000 new viruses and worms in the previous six months.

Microsoft releases security patches through its Windows Update service approximately once a month (usually the second Tuesday of the month), although critical updates are made available at shorter intervals when necessary. In versions of Windows after and including Windows 2000 SP3 and Windows XP, updates can be automatically downloaded and installed if the user selects to do so. As a result, Service Pack 2 for Windows XP, as well as Service Pack 1 for Windows Server 2003, were installed by users more quickly than it otherwise might have been.

While the Windows 9x series offered the option of having profiles for multiple users, they had no concept of access privileges, and did not allow concurrent access; and so were not true multi-user operating systems. In addition, they implemented only partial memory protection. They were accordingly widely criticised for lack of security.

The Windows NT series of operating systems, by contrast, are true multi-user, and implement absolute memory protection. However, a lot of the advantages of being a true multi-user operating system were nullified by the fact that, prior to Windows Vista, the first user account created during the setup process was an administrator account, which was also the default for new accounts. Though Windows XP did have limited accounts, the majority of home users did not change to an account type with fewer rights  partially due to the number of programs which unnecessarily required administrator rights  and so most home users ran as administrator all the time.

Windows Vista changes this by introducing a privilege elevation system called User Account Control. When logging in as a standard user, a logon session is created and a token containing only the most basic privileges is assigned. In this way, the new logon session is incapable of making changes that would affect the entire system. When logging in as a user in the Administrators group, two separate tokens are assigned. The first token contains all privileges typically awarded to an administrator, and the second is a restricted token similar to what a standard user would receive. User applications, including the Windows Shell, are then started with the restricted token, resulting in a reduced privilege environment even under an Administrator account. When an application requests higher privileges or "Run as administrator" is clicked, UAC will prompt for confirmation and, if consent is given (including administrator credentials if the account requesting the elevation is not a member of the administrators group), start the process using the unrestricted token.

File permissions

All Windows versions from Windows NT 3 have been based on a file system permission system referred to as AGLP (Accounts, Global, Local, Permissions) AGDLP which in essence where file permissions are applied to the file/folder in the form of a 'local group' which then has other 'global groups' as members. These global groups then hold other groups or users depending on different Windows versions used. This system varies from other vendor products such as Linux and NetWare due to the 'static' allocation of permission being applied directory to the file or folder. However using this process of AGLP/AGDLP/AGUDLP allows a small number of static permissions to be applied and allows for easy changes to the account groups without reapplying the file permissions on the files and folders.

Windows Defender

On January 6, 2005, Microsoft released a Beta version of Microsoft AntiSpyware, based upon the previously released Giant AntiSpyware. On February 14, 2006, Microsoft AntiSpyware became Windows Defender with the release of Beta 2. Windows Defender is a freeware program designed to protect against spyware and other unwanted software. Windows XP and Windows Server 2003 users who have genuine copies of Microsoft Windows can freely download the program from Microsoft's web site, and Windows Defender ships as part of Windows Vista and 7.

Third-party analysis

In an article based on a report by Symantec, internetnews.com has described Microsoft Windows as having the "fewest number of patches and the shortest average patch development time of the five operating systems it monitored in the last six months of 2006."

A study conducted by Kevin Mitnick and marketing communications firm Avantgarde in 2004 found that an unprotected and unpatched Windows XP system with Service Pack 1 lasted only 4 minutes on the Internet before it was compromised, and an unprotected and also unpatched Windows Server 2003 system was compromised after being connected to the internet for 8 hours. However, it is important to note that this study does not apply to Windows XP systems running the Service Pack 2 update (released in late 2004), which vastly improved the security of Windows XP. The computer that was running Windows XP Service Pack 2 was not compromised. The AOL National Cyber Security Alliance Online Safety Study of October 2004 determined that 80% of Windows users were infected by at least one spyware/adware product. Much documentation is available describing how to increase the security of Microsoft Windows products. Typical suggestions include deploying Microsoft Windows behind a hardware or software firewall, running anti-virus and anti-spyware software, and installing patches as they become available through Windows Update.

Emulation software

Emulation allows the use of some Windows applications without using Microsoft Windows. These include:


	Wine  a free and open source software implementation of the Windows API, allowing one to run many Windows applications on x86-based platforms, including Linux and Mac OS X. Wine developers refer to it as a "compatibility layer"; and make use of Windows-style APIs to emulate the Windows environment.

	CrossOver  A Wine package with licensed fonts. Its developers are regular contributors to Wine, and focus on Wine running officially supported applications.

	Cedega  TransGaming Technologies' proprietary fork of Wine, designed specifically for running games written for Microsoft Windows under Linux. A version of Cedega known as Cider is used by some video game publishers to allow Windows games to run on Mac OS X. Since wine was licensed under the LGPL Cedega has been unable to port the improvements made to wine to their proprietary codebase.

	Darwine  A bundling of Wine to the PowerPC Macs running OS X by running wine on top of QEMU. Intel Macs use the same Wine as other *NIX x86 systems.





	ReactOS  An open-source OS that is intended to run the same software as Windows, originally designed to simulate Windows NT 4.0, now aiming at Windows XP compatibility. It has been in the development stage since 1996.

	Virtual PC - A Windows emulator for Mac OS X computers using the Intel processors.
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Screenshot of Mac OS X v10.6 "Snow Leopard"



	Company / developer
	Apple Inc.



	Programmed in
	C



	OS family
	UNIX



	Working state
	Current



	Source model
	Closed source (with open source components)



	Latest stable release
	10.6.2 (November 9, 2009; 4 month(s) ago(2009-11-09)) [+/]



	Supported platforms
	IA-32, x86-64, PowerPC (32-bit & 64-bit up to version 10.5), ARMv6 and ARMv7-A (for iPhone OS)



	Kernel type
	Hybrid based on the Mach microkernel



	Default user interface
	Graphical (Aqua)



	License
	Proprietary EULA



	Official Website
	Official website




Mac OS X (pronounced /mk oʊ ɛs tɛn/ mak oh es ten) is a series of operating systems and graphical user interfaces developed, marketed, and sold by Apple Inc. Since 2002, Mac OS X has been included with all new Macintosh computer systems. It is the successor to Mac OS 9, the final release of the "classic" Mac OS, which had been Apple's primary operating system since 1984.

Mac OS X, whose "X" represents the Roman numeral for "10" and is a prominent part of its brand identity, is a Unix-based graphical operating system, built on technologies developed at NeXT between the second half of the 1980s and Apple's purchase of the company in late 1996. Its sixth release, Mac OS X v10.5 "Leopard", gained UNIX 03 certification while running on Intel processors.

The first version released was Mac OS X Server 1.0 in 1999, and a desktop-oriented version, Mac OS X v10.0 "Cheetah" followed on March 24, 2001. Releases of Mac OS X are named after big cats: for example, Mac OS X v10.6 is usually referred to by Apple and users as "Snow Leopard". The server edition, Mac OS X Server, is architecturally identical to its desktop counterpart, and includes tools to facilitate management of workgroups of Mac OS X machines, and to provide access to network services. These tools include a mail transfer agent, a Samba server, an LDAP server, a domain name server, and others. It is pre-loaded on Apple's Xserve server hardware, but can be run on almost all of Apple's current selling computer models.

Apple also produces specialized versions of Mac OS X for use on four of its consumer devices: the iPhone OS for the iPhone, iPod Touch, and iPad, as well as an unnamed version for the Apple TV.
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[edit] History

Main article: History of Mac OS X
Mac OS X is based upon the Mach kernel. Certain parts from FreeBSD's and NetBSD's implementation of Unix were incorporated in Nextstep, the core of Mac OS X. Nextstep was the object-oriented operating system developed by Steve Jobs' company NeXT after he left Apple in 1985. While Jobs was away from Apple, Apple tried to create a "next-generation" OS through the Taligent, Copland and Gershwin projects, with little success.

Eventually, NeXT's OS, then called OPENSTEP, was selected to be the basis for Apple's next OS, and Apple purchased NeXT outright. Steve Jobs returned to Apple as interim CEO, and later became CEO, shepherding the transformation of the programmer-friendly OPENSTEP into a system that would be adopted by Apple's primary market of home users and creative professionals. The project was first known as Rhapsody and was later renamed to Mac OS X.

Mac OS X Server 1.x, was incompatible with software designed for the original Mac OS and had no support for Apple's own IEEE 1394 interface (FireWire). Mac OS X 10.x included more backward compatibility and functionality by including the Carbon API as well as FireWire support. As the operating system evolved, it moved away from the legacy Mac OS to an emphasis on new "digital lifestyle" applications such as the iLife suite, enhanced business applications (iWork), and integrated home entertainment (the Front Row media center). Each version also included modifications to the general interface, such as the brushed metal appearance added in version 10.3, the non-pinstriped titlebar appearance in version 10.4, and in 10.5 the removal of the previous brushed metal styles in favor of the "Unified" gradient window style.

[edit] Description





Box artwork for Mac OS X. Left to right: Cheetah/Puma (1), Jaguar (2), Panther (3), Tiger (4), Leopard (5), and Snow Leopard (6).


Mac OS X is the tenth major version of Apple's operating system for Macintosh computers. Previous Macintosh operating systems were named using Arabic numerals, e.g. Mac OS 8 and Mac OS 9. The letter X in Mac OS X's name refers to the number 10, a Roman numeral. It is therefore correctly pronounced "ten" (/ˈtɛn/) in this context, though "X" (/ˈɛks/) is also a common pronunciation.

Mac OS X's core is a POSIX compliant operating system (OS) built on top of the XNU kernel, with standard Unix facilities available from the command line interface. Apple released this family of software as a free and open source operating system named Darwin, but it later became partially proprietary. On top of Darwin, Apple layered a number of components, including the Aqua interface and the Finder, to complete the GUI-based operating system which is Mac OS X.

Mac OS X introduced a number of new capabilities to provide a more stable and reliable platform than its predecessor, Mac OS 9. For example, pre-emptive multitasking and memory protection improved the system's ability to run multiple applications simultaneously without them interrupting or corrupting each other. Many aspects of Mac OS X's architecture are derived from Openstep, which was designed to be portable, to ease the transition from one platform to another. For example, Nextstep was ported from the original 68k-based NeXT workstations to x86 and other architectures before NeXT was purchased by Apple, and OpenStep was later ported to the PowerPC architecture as part of the Rhapsody project.

The most visible change was the Aqua theme. The use of soft edges, translucent colors, and pinstripes similar to the hardware design of the first iMacs brought more texture and color to the user interface when compared to what OS 9 and OS X Server 1.0's "Platinum" appearance had offered. According to John Siracusa, an editor of Ars Technica, the introduction of Aqua and its departure from the then conventional look "hit like a ton of bricks." Bruce Tognazzini (who founded the original Apple Human Interface Group) said that the Aqua interface in Mac OS X v10.0 represented a step backwards in usability compared with the original Mac OS interface. Third-party developers started producing skins for customizable applications for Mac and other operating systems which mimicked the Aqua appearance. To some extent, Apple has used the successful transition to this new design as leverage, at various times threatening legal action against people who make or distribute software with an interface the company claims is derived from its copyrighted design.

Mac OS X Architecture implements a layered framework. The layered framework aids rapid development of applications by providing existing code for common tasks.

Mac OS X includes its own software development tools, most prominently an integrated development environment called Xcode. Xcode provides interfaces to compilers that support several programming languages including C, C++, Objective-C, and Java. For the AppleIntel transition, it was modified so that developers could build their applications as a universal binary, which provides compatibility with both the Intel-based and PowerPC-based Macintosh lines.

The Darwin sub-system in Mac OS X is in charge of managing the filesystem, which includes the Unix permissions layer. In 2003 and 2005, two Macworld editors expressed criticism of the permission scheme; Ted Landau called misconfigured permissions "the most common frustration" in Mac OS X, while Rob Griffiths suggested that some users may even have to reset permissions every day, a process which can take up to 15 minutes. More recently, another Macworld editor, Dan Frakes, called the procedure of repairing permissions vastly overused. He argues that Mac OS X typically handles permissions properly without user interference, and resetting permissions should just be tried when problems emerge.

As of 2009, Mac OS X is the second most popular general-purpose operating system in use for the internet, after Microsoft Windows, with a 4.5% market share according to statistics compiled by Net Applications. In contrast, it is the most successful UNIX-like desktop operating system on the internet, estimated at over 4 times the penetration of the free Linux. Mac OS X is available in a variety of languages, including English, Japanese, French, German, Spanish, Portuguese and Italian.

[edit] Compatibility

[edit] Software

The APIs that Mac OS X inherited from OpenStep are not backward compatible with earlier versions of Mac OS. These APIs were created as the result of a 1993 collaboration between NeXT Computer and Sun Microsystems and are now referred to by Apple as Cocoa. This heritage is highly visible for Cocoa developers, since the "NS" prefix is ubiquitous in the framework, standing variously for Nextstep or NeXT/Sun. The official OpenStep API, published in September 1994, was the first to split the API between Foundation and Application Kit and the first to use the "NS" prefix. Apple's Rhapsody project would have required all new development to use these APIs, causing much outcry among existing Mac developers. All Mac software that did not receive a complete rewrite to the new framework would run in the equivalent of the Classic environment. To permit a smooth transition from Mac OS 9 to Mac OS X, the Carbon Application Programming Interface (API) was created. Applications written with Carbon can be executed natively on both systems. Carbon was not included in the first product sold as Mac OS X, Mac OS X Server (now known as Mac OS X Server 1.x).

Mac OS X used to support the Java Platform as a "preferred software package"  in practice this means that applications written in Java fit as neatly into the operating system as possible while still being cross-platform compatible, and that graphical user interfaces written in Swing look almost exactly like native Cocoa interfaces. Traditionally, Cocoa programs have been mostly written in Objective-C, with Java as an alternative. However, on July 11, 2005, Apple announced that "features added to Cocoa in Mac OS X versions later than 10.4 will not be added to the Cocoa-Java programming interface."

Since Mac OS X is POSIX compliant, many software packages written for the * BSDs or Linux can be recompiled to run on it. Projects such as Fink, MacPorts and pkgsrc provide pre-compiled or pre-formatted packages. Since version 10.3, Mac OS X has included X11.app, Apple's version of the X Window System graphical interface for Unix applications, as an optional component during installation. Up to and including Mac OS X v10.4 (Tiger), Apple's implementation was based on the X11 Licensed XFree86 4.3 and X11R6.6. All bundled versions of X11 feature a window manager which is similar to the Mac OS X look-and-feel and has fairly good integration with Mac OS X, also using the native Quartz rendering system. Earlier versions of Mac OS X (in which X11 has not been bundled) can also run X11 applications using XDarwin. With the introduction of version 10.5 Apple switched to the X.org variant of X11.

[edit] Hardware

For the early releases of Mac OS X, the standard hardware platform supported was the full line of Macintosh computers (laptop, desktop, or server) based on PowerPC G3, G4, and G5 processors. Later versions discontinued support for some older hardware; for example, Panther does not support "beige" G3s, and Tiger does not support systems that pre-date Apple's introduction of integrated FireWire ports (the ports themselves are not a functional requirement). Mac OS X v10.5 "Leopard", introduced October 2007, has dropped support for all PowerPC G3 processors and for PowerPC G4 processors with clock rates below 867MHz. Mac OS X v10.6 "Snow Leopard" supports Macs with Intel processors, not PowerPC.

Tools such as XPostFacto and patches applied to the installation disc have been developed by third parties to enable installation of newer versions of Mac OS X on systems not officially supported by Apple. This includes a number of pre-G3 Power Macintosh systems that can be made to run up to and including Mac OS X 10.2 Jaguar, all G3-based Macs which can run up to and including Tiger, and sub-867MHz G4 Macs can run Leopard by removing the restriction from the installation DVD or entering a command in the Mac's Open Firmware interface to tell the Leopard Installer that it has a clock rate of 867MHz or greater. Except for features requiring specific hardware (e.g. graphics acceleration, DVD writing), the operating system offers the same functionality on all supported hardware.

PowerPC versions of Mac OS X prior to Leopard retain compatibility with older Mac OS applications by providing an emulation environment called Classic, which allows users to run Mac OS 9 as a process within Mac OS X, so that most older applications run as they would under the older operating system. Classic is not supported on Intel-based Macs or in Mac OS X v10.5 "Leopard", but users still requiring Classic applications on Intel Macs can use the SheepShaver emulator to run Mac OS 9 on top of Leopard.

[edit] AppleIntel transition

Main article: AppleIntel transition
In April 2002, eWeek announced a rumor that Apple had a version of Mac OS X code-named Marklar which ran on Intel x86 processors. The idea behind Marklar was to keep Mac OS X running on an alternative platform should Apple become dissatisfied with the progress of the PowerPC platform. These rumors subsided until late in May 2005, when various media outlets, such as the Wall Street Journal and CNET, announced that Apple would unveil Marklar in the coming months.

On June 6, 2005, Steve Jobs confirmed these rumors when he announced in his keynote address at the annual Apple Worldwide Developers Conference that Apple would be making the transition from PowerPC to Intel processors over the following two years, and that Mac OS X would support both platforms during the transition. Jobs also confirmed rumors that Apple has had versions of Mac OS X running on Intel processors for most of its developmental life. The last time that Apple switched CPU familiesfrom the Motorola 68K CPU to the IBM/Motorola PowerPCApple included a Motorola 68K emulator in the new OS that made almost all 68K software work automatically on the new hardware. Apple had supported the 68K emulator for 11 years, but stopped supporting it during the transition to Intel CPUs. Included in the new OS for the Intel-based Macs is Rosetta, a binary translation layer which enables software compiled for PowerPC Mac OS X to run on Intel Mac OS X machines. Apple dropped support for Classic mode on the new Intel Macs. Third party emulation software such as Mini vMac, Basilisk II and SheepShaver provides support for some early versions of Mac OS. A new version of Xcode and the underlying command-line compilers support building universal binaries that will run on either architecture.

PowerPC-only software is supported with Rosetta, though applications may have to be rewritten to run properly on the newer OS X for Intel. Apple encourages developers to produce universal binaries with support for both PowerPC and x86. There is a performance penalty when PowerPC binaries run on Intel Macs through Rosetta. Moreover, some PowerPC software, such as kernel extensions and System Preferences plugins, are not supported on Intel Macs. Some PowerPC applications would not run on Intel OS X at all. Plugins for Safari need to be compiled for the same platform as Safari, so when Safari is running on Intel it requires plug-ins that have been compiled as Intel-only or universal binaries, so PowerPC-only plug-ins will not work. While Intel Macs will be able to run PowerPC, x86, and universal binaries, PowerPC Macs will support universal and PowerPC builds.

Support for the PowerPC platform remains in Mac OS X version 10.5. Such cross-platform capability already existed in Mac OS X's lineage; Openstep was ported to many architectures, including x86, and Darwin included support for both PowerPC and x86. Apple stated that Mac OS X would not run on Intel-based personal computers aside from its own, but a hacked version of the OS compatible with conventional x86 hardware has been developed by the OSx86 community.

On June 8, 2009, Apple announced at its Worldwide Developers Conference that Snow Leopard (version 10.6) would drop support for PowerPC processors and be Intel-only. However, Rosetta is still supported. In Snow Leopard, Rosetta is not installed by default, but it is available on the installation DVD as an installable add-on.

[edit] Features





When a widget is added to the dashboard, it appears with a ripple effect.


One of the major differences between the previous versions of Mac OS and OS X was the addition of the Aqua GUI, a graphical user interface with water-like elements. Every window element, text, graphic, or widget is drawn on-screen using the anti-aliasing technology. ColorSync, a technology introduced many years before, was improved and built into the core drawing engine, to provide color matching for printing and multimedia professionals. Also, drop shadows were added around windows and isolated text elements to provide a sense of depth. New interface elements were integrated, including sheets (document modal dialog boxes attached to specific windows) and drawers.

Apple has continued to change aspects of the OS X appearance and design, particularly with tweaks to the appearance of windows and the menu bar. One example of a UI behavioral change is that previewed video and audio files no longer have progress bars in column view; instead, they have mouse-over start and stop buttons as of 10.5.

The human interface guidelines published by Apple for Mac OS X are followed by many applications, giving them consistent user interface and keyboard shortcuts. In addition, new services for applications are included, which include spelling and grammar checkers, special characters palette, color picker, font chooser and dictionary; these global features are present in every Cocoa application, adding consistency. The graphics system OpenGL composites windows onto the screen to allow hardware-accelerated drawing. This technology, introduced in version 10.2, is called Quartz Extreme, a component of Quartz. Quartz's internal imaging model correlates well with the Portable Document Format (PDF) imaging model, making it easy to output PDF to multiple devices. As a side result, PDF viewing is a built-in feature.

In version 10.3, Apple added Expos, a feature which includes three functions to help accessibility between windows and desktop. Its functions are to instantly display all open windows as thumbnails for easy navigation to different tasks, display all open windows as thumbnails from the current application, and hide all windows to access the desktop. Also, FileVault was introduced, which is an optional encryption of the user's files with Advanced Encryption Standard (AES-128).

Features introduced in version 10.4 include Automator, an application designed to create an automatic workflow for different tasks; Dashboard, a full-screen group of small applications called desktop widgets that can be called up and dismissed in one keystroke; and Front Row, a media viewer interface accessed by the Apple Remote. Moreover, the Sync Services were included, which is a system that allows applications to access a centralized extensible database for various elements of user data, including calendar and contact items. The operating system then managed conflicting edits and data consistency.

As of version 10.5, all system icons are scalable up to 512512 pixels, to accommodate various places where they appear in larger size, including for example the Cover Flow view, a three-dimensional graphical user interface included with iTunes, the Finder, and other Apple products for visually skimming through files and digital media libraries via cover artwork. This version includes Spaces, a virtual desktop implementation which enables the user to have more than one desktop and display them in an Expos-like interface. Mac OS X v10.5 includes an automatic backup technology called Time Machine, which provides the ability to view and restore previous versions of files and application data; and Screen Sharing was built in for the first time.

Finder is a file browser allowing quick access to all areas of the computer, which has been modified throughout subsequent releases of Mac OS X. Quick Look is part of Mac OS X Leopard's Finder. It allows for dynamic previews of files, including videos and multi-page documents, without opening their parent applications. Spotlight search technology, which is integrated into the Finder since Mac OS X Tiger, allows rapid real-time searches of data files; mail messages; photos; and other information based on item properties (meta data) and/or content. Mac OS X makes use of a Dock, which holds file and folder shortcuts as well as minimized windows. Mac OS X Architecture implements a layered framework. The layered framework aids rapid development of applications by providing existing code for common tasks.

[edit] Versions


Mac OS X Version Information

	Version
	Codename
	Date Announced
	Release Date
	Most Recent Version



	Mac OS X Server 1.0
	Hera
	
	March 16, 1999
	1.2v3 (October 27, 2000)



	Public Beta
	Kodiak
	
	September 13, 2000
	



	10.0
	Cheetah
	
	March 24, 2001
	10.0.4 (June 22, 2001)



	10.1
	Puma
	July 18, 2001
	September 25, 2001
	10.1.5 (June 6, 2002)



	10.2
	Jaguar
	May 6, 2002
	August 24, 2002
	10.2.8 (October 3, 2003)



	10.3
	Panther
	June 23, 2003
	October 24, 2003
	10.3.9 (April 15, 2005)



	10.4
	Tiger
	May 4, 2004
	April 29, 2005
	10.4.11 (November 14, 2007)



	10.5
	Leopard
	June 26, 2006
	October 26, 2007
	10.5.8 (August 5, 2009)



	10.6
	Snow Leopard
	June 9, 2008
	August 28, 2009
	10.6.2 (November 9, 2009)




With the exception of Mac OS X Server 1.0 and the original public beta, Mac OS X versions are named after big cats. Prior to its release, version 10.0 was code named "Cheetah" internally at Apple, and version 10.1 was code named internally as "Puma". After the immense buzz surrounding version 10.2, codenamed "Jaguar", Apple's product marketing began openly using the code names to promote the operating system. 10.3 was marketed as "Panther", 10.4 as "Tiger", and 10.5 as "Leopard". "Snow Leopard" is the name for the current release, version 10.6. "Panther", "Tiger" and "Leopard" are registered as trademarks of Apple, but "Cheetah", "Puma" and "Jaguar" have never been registered. Apple has also registered "Lynx" and "Cougar" as trademarks, though these were allowed to lapse. Computer retailer Tiger Direct sued Apple for its use of the name "Tiger". On May 16, 2005 a US federal court in the Southern District of Florida ruled that Apple's use does not infringe on Tiger Direct's trademark.

[edit] Public Beta: "Kodiak"

Main article: Mac OS X Public Beta
Apple released to the public, on September 13, 2000, a "preview" version of Mac OS X (internally codenamed Kodiak) in order to gain feedback from users. It cost $29.95 and came with a t-shirt. The "PB" as it was known marked the first public availability of the Aqua interface and Apple made many changes to the UI based on customer feedback. Mac OS X Public Beta expired and ceased to function in Spring 2001.

[edit] Version 10.0: "Cheetah"

Main article: Mac OS X v10.0
On March 24, 2001, Apple released Mac OS X v10.0 (internally codenamed Cheetah). The initial version was slow, incomplete, and had very few applications available at the time of its launch, mostly from independent developers. While many critics suggested that the operating system was not ready for mainstream adoption, they recognized the importance of its initial launch as a base on which to improve. Simply releasing Mac OS X was received by the Macintosh community as a great accomplishment, for attempts to completely overhaul the Mac OS had been underway since 1996, and delayed by countless setbacks. Following some bug fixes, kernel panics became much less frequent.

[edit] Version 10.1: "Puma"

Main article: Mac OS X v10.1
Later that year on September 25, 2001, Mac OS X v10.1 (internally codenamed Puma) was released. It had better performance and provided missing features, such as DVD playback. Apple released 10.1 as a free upgrade CD for 10.0 users, in addition to the US$129 boxed version for people running Mac OS 9. It was discovered that the upgrade CDs were full install CDs that could be used with Mac OS 9 systems by removing a specific file; Apple later re-released the CDs in an actual stripped-down format that did not facilitate installation on such systems. On January 7, 2002, Apple announced that Mac OS X was to be the default operating system for all Macintosh products by the end of that month.

[edit] Version 10.2: "Jaguar"

Main article: Mac OS X v10.2
On August 23, 2002, Apple followed up with Mac OS X v10.2 "Jaguar", the first release to use its code name as part of the branding. It brought great performance enhancements, a sleeker look, and many powerful enhancements (over 150, according to Apple), including Quartz Extreme for compositing graphics directly on an ATI Radeon or Nvidia GeForce2 MX AGP-based video card with at least 16 MB of VRAM, a system-wide repository for contact information in the new Address Book, and an instant messaging client named iChat. The Happy Mac which had appeared during the Mac OS startup sequence for almost 18 years was replaced with a large grey Apple logo with the introduction of Mac OS X v10.2.

[edit] Version 10.3: "Panther"

Main article: Mac OS X Panther
Mac OS X v10.3 "Panther" was released on October 24, 2003. In addition to providing much improved performance, it also incorporated the most extensive update yet to the user interface. Panther included as many or more new features as Jaguar had the year before, including an updated Finder, incorporating a brushed-metal interface, Fast user switching, Expos (Window manager), FileVault, Safari, iChat AV (which added videoconferencing features to iChat), improved Portable Document Format (PDF) rendering and much greater Microsoft Windows interoperability. Support for some early G3 computers such as "beige" Power Macs and "WallStreet" PowerBooks was discontinued.

[edit] Version 10.4: "Tiger"

Main article: Mac OS X Tiger
Mac OS X v10.4 "Tiger" was released on April 29, 2005. Apple stated that Tiger contained more than 150+ new features. As with Panther, certain older machines were no longer supported; Tiger requires a Mac with a built-in FireWire port. Among the new features, Tiger introduced Spotlight, Dashboard, Smart Folders, updated Mail program with Smart Mailboxes, QuickTime 7, Safari 2, Automator, VoiceOver, Core Image and Core Video. The initial release of the Apple TV used a modified version of Tiger with a different graphical interface and fewer applications and services. On January 10, 2006, Apple released the first Intel-based Macs along with the 10.4.4 update to Tiger. This operating system functioned identically on the PowerPC-based Macs and the new Intel-based machines, with the exception of the Intel release dropping support for the Classic environment. Only PowerPC Macs can be booted from retail copies of the Tiger client DVD, but there is a Universal DVD of Tiger Server 10.4.7 (8K1079) that can boot both PowerPC and Intel Macs.

[edit] Version 10.5: "Leopard"

Main article: Mac OS X Leopard
Mac OS X v10.5 "Leopard" was released on October 26, 2007. It was called by Apple "the largest update of Mac OS X". It brought more than 300 new features. Leopard supports both PowerPC- and Intel x86-based Macintosh computers; support for the G3 processor was dropped and the G4 processor required a minimum clock rate of 867MHz, and at least 512 MB of RAM to be installed. The single DVD works for all supported Macs (including 64-bit machines). New features include a new look, an updated Finder, Time Machine, Spaces, Boot Camp pre-installed, full support for 64-bit applications (including graphical applications), new features in Mail and iChat, and a number of new security features. Leopard is an Open Brand UNIX 03 registered product on the Intel platform. It was also the first BSD-based OS to receive UNIX 03 certification. Leopard dropped support for the Classic Environment and all Classic applications. It was the final version of Mac OS X to support the PowerPC architecture.


[edit] Version 10.6: "Snow Leopard"

Main article: Mac OS X Snow Leopard
Mac OS X v10.6 "Snow Leopard" was released on August 28, 2009. Rather than delivering big changes to the appearance and end user functionality like the previous releases of Mac OS X, Snow Leopard focuses on "under the hood" changes, increasing the performance, efficiency, and stability of the operating system. For most users, the most noticeable changes are: the disk space that the operating system frees up after a clean install compared to Mac OS X 10.5 Leopard, a more responsive Finder rewritten in Cocoa, faster Time Machine backups, more reliable and user friendly disk ejects, a more powerful version of the Preview application, as well as a faster Safari web browser.

The rewrite of Finder in Apple's native Cocoa API allows the Finder to take advantage of the integrated 64-bit technology, as well as Grand Central Dispatch, use a more user-friendly disk-eject (clearer dialogs will notify the user of what services or programs are using a given disk), and provides it a more responsive overall feel.

The new Safari 4 includes a boost in JavaScript and HTML performance, which results in faster web browsing. The majority of this performance boost is enabled by the new SquirrelFish JavaScript interpreter, improving the JavaScript rendering performance of Safari by over 50%. The new Top Sites also displays the most frequently visited and/or bookmarked sites in a panorama view, allowing the user to easily access their favorite sites along with a new Cover Flow view for the user's browsing history. Safari 4 is now also more crash resistant, being able to isolate plug-ins which are the number one cause of web browser crashes.

Mac OS X v10.6 also features Microsoft Exchange Server support for Mail, iCal, and Address Book, new 64-bit technology capable of supporting greater amounts of RAM, an all new QuickTime X with a refreshed user interface and more functionality that used to be only available to QuickTime Pro owners.

Back-end platform changes include improved support for multi-core processors through Grand Central Dispatch which attempts to ease the development of applications with multi-core support, and thus improve their CPU utilization. It used to be that developers needed to code their programs in such a way that their software would explicitly take advantage of the multiple cores, which could easily become a tedious and troublesome task, especially in complex software. It also includes advanced GPU performance with OpenCL (a cross platform open standard for GPGPU distinct from CUDA, Dx11 Compute Shader or STREAM) by providing support to offload work normally only destined for a CPU to the graphic card's GPU. This can be especially useful in tasks that can be heavily parallelized.

Snow Leopard only supports machines with Intel CPUs, requires at least 1 GB of RAM, and drops default support for applications built for the PowerPC architecture (Rosetta can be installed as an additional component to retain support for PowerPC-only applications).

[edit] See also


	Comparison of BSD operating systems

	Comparison of operating systems

	List of Mac OS X technologies

	List of Macintosh software

	List of operating systems
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	Mac OS X (history)
	
NeXTSTEP Darwin Public Beta v10.0 v10.1 v10.2 v10.3 v10.4 v10.5 v10.6




	



	Server
	
OpenStep Rhapsody Mac OS X Server (Mac OS X Server 1.0)




	



	Other OS projects
	
A/UX Taligent Newton OS Copland MkLinux Darwin iPhone OS
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Mac OS X



	



	Versions
	
Public Beta 10.0 "Cheetah" 10.1 "Puma" 10.2 "Jaguar" 10.3 "Panther" 10.4 "Tiger" 10.5 "Leopard" 10.6 "Snow Leopard"




	



	Applications
	
Address Book Automator Calculator Chess Dashboard Dictionary DVD Player Finder Front Row Grapher iCal iChat iSync iTunes(version history) Mail Photo Booth Preview QuickTime Safari(version history) Stickies TextEdit




	



	Utilities
	
Activity Monitor AirPort Utility Archive Utility Audio MIDI Setup Bluetooth File Exchange ColorSync Console Crash Reporter DigitalColor Meter Directory Utility DiskImageMounter Disk Utility Font Book Grab Help Viewer Image Capture Installer Keychain Access Migration Assistant Network Utility ODBC Administrator Remote Install Mac OS X Screen Sharing Software Update System Preferences System Profiler Terminal Universal Access VoiceOver X11
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user interface
	
Command key Option key Apple menu AppleScript Aqua Audio Units Bonjour Boot Camp BootX Brushed metal Carbon Cocoa ColorSync Core Animation Core Audio Core Data Core Foundation Core Image Core OpenGL Core Text Core Video CUPS Cover Flow Darwin Dock Expos FileVault Grand Central Dispatch icns Inkwell I/O Kit Kernel panic Keychain Mach-O MacRuby Menu extra OpenCL Preference Pane Property list Quartz QuickTime Quick Look Rosetta Smart Folders Spaces Speakable items Spotlight Stacks Time Machine Uniform Type Identifier Universal binary WebKit Xgrid XNU
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	OS
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	Consumer
	
Bento MobileMe iLife(iMovie iDVD iPhoto GarageBand iWeb iTunes(version history)) iWork(Keynote Pages Numbers iWork.com)




	



	Prosumer
	
Final Cut Express Logic Express




	



	Professional
	
Aperture FileMaker Pro Final Cut Studio(Final Cut Pro DVD Studio Pro Motion Soundtrack Pro Color Compressor) Logic Studio (Logic Pro Mainstage Soundtrack Pro)




	



	Bundled
	
Front Row iChat Mail Photo Booth QuickTime Safari(version history) TextEdit




	



	Server
	
Apple Remote Desktop Mac OS X Server WebObjects Xsan




	



	Developer
	
Dashcode Instruments Interface Builder Quartz Composer Xcode




	



	Discontinued
	
.Mac AppleWorks HyperCard Mac OS(System 6, 7 Mac OS 8, 9) MacDraw MacPaint MacProject MacTerminal MacWrite ResEdit Shake
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	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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Components
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	Process management
	
Process Multiprogramming Process control block Interrupt Modes: (Protected mode Supervisor mode) Computer multitasking Scheduling Context switch Cooperative multitasking Preemptive multitasking CPU modes Thread




	



	Memory management
	
Memory protection Segmentation Paging Segmentation fault General protection fault Bus error




	



	Examples
	
UNIX OpenSolaris GNU Linux BSD Windows Mac OS X AmigaOS 4 BeOS IBM OS/2 ReactOS MS-DOS more




	



	Miscellaneous concepts
	
Boot loader PXE API Virtual file system Virtual tape library Computer network CLI TUI GUI VUI  HAL
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	Developer(s)
	Adobe Systems



	Stable release
	4 / June 25, 2008; 20 month(s) ago(2008-06-25)



	Operating system
	Cross-platform



	Type
	DRM, Content Server



	License
	Adobe EULA / Proprietary



	Website
	http://www.adobe.com/products/contentserver




Adobe Content Server is DRM software used to add digital rights management to eBooks and developed by Adobe Systems, designed to protect, and distribute Adobe eBooks in PDF or EPUB format through Adobe Digital Editions. Adobe Content Server also works in junction with ADEPT, Adobe's hosted version of Content Server.

[edit] See also


	Digital Library

	Public Library

	Etail

	Publishing

	Adobe Digital Editions



[edit] References



	^ "Adobe Content Server". 2008. http://www.adobe.com/products/contentserver/. Retrieved 2008-09-27.

	^ "Adobe ADEPT". 2008. http://www.adobe.com/products/adept/. Retrieved 2008-09-27.
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Aldiko

	Developer(s)
	Aldiko



	Stable release
	1.0 / June 2, 2009



	Operating system
	Android (operating system)



	Type
	e-book reader



	License
	Proprietary



	Website
	Official website




Aldiko is an e-book reader application for the Android operating system. It supports the EPUB industry standard format for digital publications and incorporates facilities for browsing online catalogs on thousands of books (including thousands of free public domain work) and downloading them directly into the user's personal library. The application features a bookshelf-like user interface that lets user navigate their collection of eBooks. It also provides a customizable reading experience through configurable font and background color, font size and type, margin size, display brightness, page turn mode, etc. Additionally, the application allows users to import their own books to read them on the go.
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[edit] Features

Features on debut:


	In-app browsing and downloading capability

	Read detailed descriptions before purchase & download

	Adjust front, background, link, layout & text alignment

	Day/Night themes: switch between day/night mode when reading in high/low-luminosity areas

	Brightness Control

	Customizable navigation modes

	Full support for Table of Contents

	Quickly resume reading: the app automatically opens a book where users last left off

	Bookmarks: allows users to create their own bookmarks anywhere in a book to remember sections of interest

	Progress: allows users to check their reading progress in a chapter and in a book

	Share: allows users to recommend books to others via email, Facebook, Twitter, SMS...

	The reading engine automatically adjusts to the size of the devices display

	Library management: books can be organized by Tags or Collections

	Edit detailed book information (title, author, tag, collection, rating)

	Sort books by title, author, download late, last read date or rating



After the app's debut, a number of features have been added, including:


	Import: allows users to import their own books to read them on the go

	Option to turn pages with volume keys

	Option to change the cover art of a book

	Open images within a book in a separate viewer

	Open links within a book on browser

	Backward/forward functions: allows users to go back to where they were before clicking a link to a different section of the book

	Full text search: allows users to search any word globally within a book

	Dictionary lookup: allows users to look up any word definition in dictionary, Wikipedia or on Google

	Option to lock display orientation

	Option to set text alignment to left, justify or right

	Go To: allows users to quickly access any position within a book

	Option to Enable/Disable CSS Style Sheet



[edit] Online Catalog

The company (Aldiko Limited) behind the app has partnered with a number of content partners to offer in-app purchasing and downloading capability, including Feedbooks, Smashwords, All Romance Ebooks and O'reilly. The company also said that they are working to establish partnerships with more content providers.

[edit] Standalone Book Applications

On September 23rd, 2009, the company announced on their blog that multiple standalone book applications had been built on top of Aldiko Book Reader. The standalone book apps were based on titles from OReilly.

[edit] External links


	Aldiko's official website

	Review of Aldiko by the Gadgeteer

	Review of Aldiko by AndroidGuys
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	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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Android running in the Android SDK Emulator



	Company / developer
	Open Handset Alliance



	Programmed in
	C



	Working state
	Current



	Source model
	Free and open source software



	Initial release
	21 October 2008; 16 month(s) ago(2008-10-21)



	Latest stable release
	Android 2.1 (Eclair) / 5 January 2010; 2 month(s) ago(2010-01-05)



	Supported platforms
	ARM, MIPS, Power Architecture, x86



	Kernel type
	Monolithic (modified Linux kernel)



	License
	Apache 2.0 and GPLv2



	Official Website
	android.com




Android is a mobile operating system that uses a modified version of the Linux kernel. It was initially developed by Android Inc., a firm later purchased by Google, and lately by the Open Handset Alliance. It allows developers to write managed code in the Java language, controlling the device via Google-developed Java libraries.

The unveiling of the Android distribution on 5 November 2007 was announced with the founding of the Open Handset Alliance, a consortium of 47 hardware, software, and telecom companies devoted to advancing open standards for mobile devices. Google released most of the Android code under the Apache License, a free software and open source license.

On Feb 16, 2010 Google announced that 60,000 android cell phones are shipping per day.
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[edit] History





Android at Googleplex.


In July 2005, Google acquired Android, Inc., a small startup company based in Palo Alto, California, USA. Android's co-founders who went to work at Google included Andy Rubin (co-founder of Danger), Rich Miner (co-founder of Wildfire Communications, Inc.), Nick Sears (once VP at T-Mobile), and Chris White (headed design and interface development at WebTV). At the time, little was known about the functions of Android, Inc. other than that they made software for mobile phones. This began rumors that Google was planning to enter the mobile phone market.

At Google, the team led by Rubin developed a mobile device platform powered by the Linux kernel which they marketed to handset makers and carriers on the premise of providing a flexible, upgradeable system. It was reported that Google had already lined up a series of hardware component and software partners and signaled to carriers that it was open to various degrees of cooperation on their part. More speculation that Google would be entering the mobile-phone market came in December 2006. Reports from the BBC and The Wall Street Journal noted that Google wanted its search and applications on mobile phones and it was working hard to deliver that. Print and online media outlets soon reported rumors that Google was developing a Google-branded handset. More speculation followed reporting that as Google was defining technical specifications, it was showing prototypes to cell phone manufacturers and network operators.

In September 2007, InformationWeek covered an Evalueserve study reporting that Google had filed several patent applications in the area of mobile telephony.. Ultimately Google unveiled its smartphone Nexus One that uses the Android open source mobile operating system. The device is manufactured by Taiwan's HTC Corporation, and became available on January 5, 2010.

[edit] Open Handset Alliance

Main article: Open Handset Alliance



"Today's announcement is more ambitious than any single 'Google Phone' that the press has been speculating about over the past few weeks. Our vision is that the powerful platform we're unveiling will power thousands of different phone models."



-Eric Schmidt, Google Chairman/CEO

On 5 November 2007, the Open Handset Alliance, a consortium of several companies which include Texas Instruments, Broadcom Corporation, Google, HTC, Intel, LG, Marvell Technology Group, Motorola, Nvidia, Qualcomm, Samsung Electronics, Sprint Nextel and T-Mobile was unveiled with the goal to develop open standards for mobile devices. Along with the formation of the Open Handset Alliance, the OHA also unveiled their first product, Android, a mobile device platform built on the Linux kernel version 2.6.

On 9 December 2008, it was announced that 14 new members would be joining the Android project, including ARM Holdings, Atheros Communications, Asustek Computer Inc, Garmin Ltd, Softbank, Sony Ericsson, Toshiba Corp, and Vodafone Group Plc.

[edit] Licensing

With the exception of brief update periods, Android has been available as open source since 21 October 2008. Google opened the entire source code (including network and telephony stacks) under an Apache License.

With the Apache License, vendors can add proprietary extensions without submitting those back to the open source community.

[edit] Update history





A cupcake was placed beside Android at Googleplex to commemorate the 1.5 release of Android.


Android has seen a number of updates since its original release. These updates to the base Operating System typically fix bugs and add new features.



	1.5 (Cupcake)

Base on Linux Kernel 2.6.27
	On 30 April 2009, the official 1.5 (Cupcake) update for Android was released. There are several new features and UI updates included in the 1.5 update:

	Ability to record and watch videos with the camcorder mode

	Uploading videos to YouTube and pictures to Picasa directly from the phone

	A new soft keyboard with an "Autocomplete" feature

	Bluetooth A2DP support (which in turn broke Bluetooth connectivity with many popular cars and headsets. This has still yet to be fixed as of December 2009)

	Ability to automatically connect to a Bluetooth headset within a certain distance

	New widgets and folders that can populate the desktop

	Animations between screens

	Expanded ability of Copy and paste to include web pages







	1.6 (Donut)

Base on Linux Kernel 2.6.27
	On 15 September 2009, the 1.6 (Donut) SDK was released. Included in the update are:

	An improved Android Market experience.

	An integrated camera, camcorder, and gallery interface.

	Gallery now enables users to select multiple photos for deletion.

	Updated Voice Search, with faster response and deeper integration with native applications, including the ability to dial contacts.

	Updated search experience to allow searching bookmarks, history, contacts, and the web from the home screen.

	Updated Technology support for CDMA/EVDO, 802.1x, VPN, Gestures, and a Text-to-speech engine.

	Support for WVGA resolutions.

	Speed improvements for searching, the camera.







	2.0/2.1 (Eclair)

Base on Linux Kernel 2.6.29
	On 26 October 2009 the 2.0 (Eclair) SDK was released. Among the changes are:

	Optimized hardware speed

	Support for more screen sizes and resolutions

	Revamped UI

	New browser UI and HTML5 support

	New contact lists

	Better white/black ratio for backgrounds

	Improved Google Maps 3.1.2

	Microsoft Exchange support

	Built in flash support for Camera

	Digital Zoom

	MotionEvent class enhanced to track multi-touch events

	Improved virtual keyboard

	Bluetooth 2.1

	Live Wallpapers



On 3 December 2009 the 2.0.1 SDK was released.

On 12 January 2010 the 2.1 SDK was released. Some sources called this 'Flan' but it is actually still considered part of 'Eclair'.






A subsequent version (post 2.1), based on Linux Kernel 2.6.32, is to be named FroYo.

After FroYo, the next update, based on Linux Kernel 2.6.33 or 34, will be called Gingerbread.

[edit] Features





The Android Emulator default home screen.


Current features and specifications:



	Handset layouts
	The platform is adaptable to larger, VGA, 2D graphics library, 3D graphics library based on OpenGL ES 1.0 specifications, and traditional smartphone layouts.



	Storage
	The Database Software SQLite is used for data storage purposes



	Connectivity
	Android supports connectivity technologies including GSM/EDGE, CDMA, EV-DO, UMTS, Bluetooth, and Wi-Fi.



	Messaging
	SMS and MMS are available forms of messaging including threaded text messaging.



	Web browser
	The web browser available in Android is based on the open-source WebKit application framework. The browser scores a 93/100 on the Acid3 Test.



	Java support
	Software written in Java can be compiled to be executed in the Dalvik virtual machine, which is a specialized VM implementation designed for mobile device use, although not technically a standard Java Virtual Machine.



	Media support
	Android supports the following audio/video/still media formats: H.263, H.264 (in 3GP or MP4 container), MPEG-4 SP, AMR, AMR-WB (in 3GP container), AAC, HE-AAC (in MP4 or 3GP container), MP3, MIDI, OGG Vorbis, WAV, JPEG, PNG, GIF, BMP.



	Additional hardware support
	Android can use video/still cameras, touchscreens, GPS, accelerometers, magnetometers, accelerated 2D bit blits (with hardware orientation, scaling, pixel format conversion) and accelerated 3D graphics.



	Development environment
	Includes a device emulator, tools for debugging, memory and performance profiling, a plugin for the Eclipse IDE.



	Market
	Like many phone-based application stores, the Android Market is a catalog of applications that can be downloaded and installed to target hardware over-the-air, without the use of a PC. Originally only freeware applications were supported. Paid-for applications have been available on the Android Market in the United States since 19 February 2009. The Android Market has been expanding rapidly. By December, 2009, it had over 20,000 Android applications for download.



	Multi-touch
	Android has native support for multi-touch which is available in newer handsets such as the HTC Hero. The feature was initially disabled at the kernel level (possibly to avoid infringing Apple's patents on touch-screen technology). Google has since released an update for the Nexus One and plans to release an update for the Motorola Droid which enables multi-touch natively.




[edit] Hardware running Android

Main article: List of Android devices
The first phone to run the Android operating system was the HTC Dream, released on 22 October 2008.

By the end of 2009 there will be at least 18 phone models using Android worldwide, according to Google. In addition to the mobile devices that ship with Android, some users have been able (with some amount of hacking, and with limited functionality) to install it on mobile devices shipped with other operating systems.

[edit] Software development





Early Android device.


The early feedback on developing applications for the Android platform was mixed. Issues cited include bugs, lack of documentation, inadequate QA infrastructure, and no public issue-tracking system. (Google announced an issue tracker on 18 January 2008.) In December 2007, MergeLab mobile startup founder Adam MacBeth stated, "Functionality is not there, is poorly documented or just doesn't work... It's clearly not ready for prime time." Despite this, Android-targeted applications began to appear the week after the platform was announced. The first publicly available application was the Snake game. The Android Dev Phone is a SIM-unlocked and hardware-unlocked device that is designed for advanced developers. While developers can use regular consumer devices purchased at retail to test and use their applications, some developers may choose not to use a retail device, preferring an unlocked or no-contract device.

[edit] Software development kit

The Android SDK includes a comprehensive set of development tools. These include a debugger, libraries, a handset emulator (based on QEMU), documentation, sample code, and tutorials. Currently supported development platforms include x86-architecture computers running Linux (any modern desktop Linux distribution), Mac OS X 10.4.8 or later, Windows XP or Vista. Requirements also include Java Development Kit, Apache Ant, and Python 2.2 or later. The officially supported integrated development environment (IDE) is Eclipse (3.2 or later) using the Android Development Tools (ADT) Plugin, though developers may use any text editor to edit Java and XML files then use command line tools to create, build and debug Android applications as well as control attached Android devices (e.g., triggering a reboot, installing software package(s) remotely).

A preview release of the Android software development kit (SDK) was released on 12 November 2007. On 15 July 2008, the Android Developer Challenge Team accidentally sent an email to all entrants in the Android Developer Challenge announcing that a new release of the SDK was available in a "private" download area. The email was intended for winners of the first round of the Android Developer Challenge. The revelation that Google was supplying new SDK releases to some developers and not others (and keeping this arrangement private) has led to widely reported frustration within the Android developer community.

On 18 August 2008 the Android 0.9 SDK beta was released. This release provides an updated and extended API, improved development tools and an updated design for the home screen. Detailed instructions for upgrading are available to those already working with an earlier release. On 23 September 2008 the Android 1.0 SDK (Release 1) was released. According to the release notes, it included "mainly bug fixes, although some smaller features were added". It also included several API changes from the 0.9 version.

On 9 March 2009, Google released version 1.1 for the Android dev phone. While there are a few aesthetic updates, a few crucial updates include support for "search by voice, priced applications, alarm clock fixes, sending gmail freeze fix, fixes mail notifications and refreshing intervals, and now the maps show business reviews". Another important update is that Dev phones can now access paid applications and developers can now see them on the Android Market.

In the middle of May 2009, Google released version 1.5 (Cupcake) of the Android OS and SDK. This update included many new features including video recording, support for the stereo bluetooth profile, a customizable onscreen keyboard system and voice recognition. This release also opened up the AppWidget framework to third party developers allowing anyone to create their own home screen widgets.

In September 2009 the "Donut" version (1.6) was released which featured better search, battery usage indicator and VPN control applet. New platform technologies included Text to Speech engine (not available on all phones), Gestures & Accessibility framework.

Android Applications are packaged in .apk format and stored under /data/app folder on the Android OS. The user can run the command adb root to access this folder as only the root has permissions to access this folder.

[edit] Android Developer Challenge

The Android Developer Challenge was a competition for the most innovative application for Android. Google offered prizes totaling 10 million US dollars, distributed between ADC I and ADC II. ADC I accepted submissions from 2 January to 14 April 2008. The 50 most promising entries, announced on 12 May 2008, each received a $25,000 award to fund further development. It ended in early September with the announcement of ten teams that received $275,000 each, and ten teams that received $100,000 each. ADC II was announced on 27 May 2009. The first round of the ADC II closed on 6 October 2009. The first-round winners of ADC II comprising the top 200 applications were announced on 5 November 2009. Voting for the second round also opened on the same day and ended on November 25. Google announced the top winners on November 30.

[edit] Google applications

Google has also participated in the Android Market by offering several applications for its services. These applications include Google Voice for the Google Voice service, Sky Map for watching stars, Finance for their finance service, Maps Editor for their MyMaps service, Places Directory for their Local Search, Google Goggles that searches by image, Google Translate, Listen for podcasts and My Tracks, a jogging application.

[edit] Third party applications

With the growing number of Android handsets, there has also been a growing interest by third party developers to port their applications to the Android operating system.

Famous applications that have been converted to the Android operating system include Shazam, Backgrounds, and WeatherBug.

The Android operating system has also been considered important enough by a lot of the most popular internet sites and services to create native android applications. These include MySpace and Facebook.

The release of Mozilla Firefox browser for Android is planned to late 2010. According to an interview with Mozilla's vice president of mobile, Jay Sullivan, conducted by TechRadar on February 17, 2010, part of the delay with the porting of Firefox over to Android has been because Firefox Mobile is built on C and C++ code, but that the new Native Development Kit makes it easier to port Firefox Mobile.

[edit] Native code

Libraries written in C and other languages can be compiled to ARM native code and installed using the Android Native Development Kit. Native classes can be called from Java code running under the Dalvik VM using the System.loadLibrary call, which is part of the standard Android Java classes.

Complete applications can be compiled and installed using traditional development tools. The ADB debugger gives a root shell under the Android Emulator which allows native ARM code to be uploaded and executed. ARM code can be compiled using GCC on a standard PC. Running native code is complicated by the fact that Android uses a non-standard C library (known as Bionic). The underlying graphics device is available as a framebuffer at /dev/graphics/fb0. The graphics library that Android uses to arbitrate and control access to this device is called the Skia Graphics Library (SGL), and it has been released under an open source license. Skia has backends for both win32 and Cairo, allowing the development of cross-platform applications, and it is the graphics engine underlying the Google Chrome web browser.

[edit] Community-based firmware

There is a community of open-source enthusiasts that build and share Android-based firmware with a number of customizations and additional features, such as FLAC lossless audio support and the ability to store downloaded applications on the microSD card. The community refers to this process as rooting the device.

Those firmware packages are updated frequently, incorporate elements of Android functionality that haven't yet been officially released within a carrier-sanctioned firmware, and tend to have fewer limitations. CyanogenMod is one such firmware.

On 24 September 2009, Google issued a cease and desist letter to the modder Cyanogen, citing issues with the re-distribution of Google's closed-source applications within the custom firmware. Even though Android OS is open source, phones come packaged with closed-source Google applications for functionality such as the application store and GPS navigation. Google has asserted that these applications can only be provided through approved distribution channels by licensed distributors. Cyanogen has complied with Google's wishes and is continuing to distribute his mod without the proprietary software. He has provided a method to back up licensed Google applications during the mod's install process and restore them when it is complete.

[edit] Marketing

[edit] Logos





Android robot logo.






Text logo.


Android uses the Droid font family made by Ascender Corporation.

Android Green is the color of the Android Robot that represents the Android operating system. The print color is PMS 376C and the online hex color is #A4C639, as specified by the Android Brand Guidelines.

[edit] Market share

The second Android phone was released on 22 October 2008. Research company Canalys estimates that by Q2, 2009, Android had a 2.8% share of the worldwide smartphone market. By the following quarter (Q3 2009), Android's market share had grown to 3.5%.

In October, 2009, Gartner Inc. predicted that by 2012, Android would become the world's second most popular smartphone platform, behind only the Symbian OS, which powers Nokia phones and is very popular outside the US. Meanwhile, BlackBerry would fall from 2nd to 5th place, iPhone would remain in 3rd place, and Microsoft's Windows Mobile would remain in 4th place. Taiwan's Market Intelligence & Consulting Institute (MIC) predicted that in 2013, 31.8 million Android phones and 126 million Android-based portable products would ship.

Analytics firm Flurry estimates that 250,000 Motorola Droid phones were sold in the United States during the phone's first week in stores.

[edit] Restrictions and issues

[edit] Kernel-related


	Android uses a version of Linux as its kernel (albeit tweaked by Google to fit Android needs and separated from the main Linux kernel tree), but it is not a conventional Linux distribution; it does not have a native X Window System, nor does it support the full set of standard GNU libraries like its system libraries (GNU C Library). This makes it difficult to reuse existing Linux applications or libraries on Android.

	Google no longer maintains the Android code they previously contributed to the Linux kernel, effectively branching kernel code in their own tree, separating their code from Linux. The code which is no longer maintained was deleted in January 2010 from the Linux codebase.



[edit] Issues concerning application development


	Android does not use established Java standards, i.e. Java SE and ME. This prevents compatibility among Java applications written for those platforms and those for the Android platform. Android only reuses the Java language syntax, but does not provide the full-class libraries and APIs bundled with Java SE or ME.

	Developers have reported that it is difficult to maintain applications working on different versions of Android, because of various compatibility issues between versions 1.5 and 1.6, specifically concerning the different resolution ratios of the various Android phones. Such problems were specifically encountered during the ADC2 contest.. However, Games have been reported not to work on the Nexus One due to a non standard resolution.. Furthermore, the fact that some Android devices added a customized interface also prevent users from switching to newer versions.

	The rapid growth in the number of Android-based phone models with different hardware capabilities also makes it difficult to develop applications which work on all Android-based phones.

	Garbage collection will slow down programs that make too many memory allocations so that Dalvik can keep a pool of free memory. This may noticeably affect responsiveness.

	Android does not readily support bluetooth file exchange, video call or native J2ME, as do other mobile operating systems, such as Symbian OS and Windows Mobile, however some of this is still possible: Bluetooth file exchange is possible on rooted devices. Apps like Qik allow live broadcasting (but not receiving) and KnockingLiveVideo for the iPhone is set to make an android appearance. J2ME apps can be converted with a MIDP runner that converts them to android apk's to be installed like normal apps.



[edit] Issues for specific applications

Google tracks issues and feature requests at Google Code's site. The following outstanding issues have been highly debated or voted for by the user community:


	A source of criticism has been the lack of standards-based iCalendar/CalDAV functionality in the Android calendar client. Currently, the Android calendar is restricted to synchronisation with Google Calendar service.

	As of January 2010, the most requested ("starred") feature is the support for Bi-directional text (right-to-left) such as Arabic, Persian and Hebrew.

	Hands free dialing and call answering is not supported. Voice dialing can be used to find/input a number, but selection requires interaction with the screen. This makes it illegal to initiate or answer calls while driving in some areas, and very difficult to use while on a bicycle or motorcycle.

	Bluetooth voice dialing is also not supported. This feature in particular has caused some surprise; many older phones have had this feature for several years.

	Android does not support animated GIF files. It only shows the first frame.

	Android does not support encrypted sending (SMTP+TLS) and receiving (IMAP+SSL) of e-mail over self-signed certificates.

	Because of potential security issues, Android does not officially allow applications to be installed on, nor run from, an SD card. Current Android products such as the HTC Dream and Magic have limited onboard memory and many users feel restricted by this lack of functionality. However, several unsupported modifications exist, to give the user this capability.



[edit] See also


	List of Android OS-related topics






	


	Android Market

	BlackBerry OS

	Dalvik virtual machine

	Google Chrome OS

	iPhone OS

	OPhone

	LiMo Foundation

	Linux Phone Standards Forum

	List of Android devices

	Maemo





	


	Samsung Bada OS

	Mobile World Congress

	Mobilinux

	Moblin project

	Open Mobile Alliance

	Openmoko

	Palm webOS

	Symbian Foundation

	Windows Mobile
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The Web's historic logo designed by Robert Cailliau


The World Wide Web, abbreviated as WWW and commonly known as The Web, is a system of interlinked hypertext documents contained on the Internet. With a web browser, one can view web pages that may contain text, images, videos, and other multimedia and navigate between them by using hyperlinks. Using concepts from earlier hypertext systems, British engineer and computer scientist Sir Tim Berners Lee, now the Director of the World Wide Web Consortium, wrote a proposal in March 1989 for what would eventually become the World Wide Web. He was later joined by Belgian computer scientist Robert Cailliau while both were working at CERN in Geneva, Switzerland. In 1990, they proposed using "HyperText [...] to link and access information of various kinds as a web of nodes in which the user can browse at will", and released that web in December.

"The World-Wide Web (W3) was developed to be a pool of human knowledge, which would allow collaborators in remote sites to share their ideas and all aspects of a common project."  If two projects are independently created, rather than have a central figure make the changes, the two bodies of information could form into one cohesive piece of work.
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[edit] History

Main article: History of the World Wide Web
In March 1989, Sir Tim Berners-Lee wrote a proposal that referenced ENQUIRE, a database and software project he had built in 1980, and described a more elaborate information management system.

With help from Robert Cailliau, he published a more formal proposal (on November 12, 1990) to build a "Hypertext project" called "WorldWideWeb" (one word, also "W3") as a "web" of "hypertext documents" to be viewed by "browsers", using a client-server architecture. This proposal estimated that a read-only web would be developed within three months and that it would take six months to achieve, "the creation of new links and new material by readers, [so that] authorship becomes universal" as well as "the automatic notification of a reader when new material of interest to him/her has become available". See Web 2.0 and RSS/Atom, which have taken a little longer to mature.

The proposal had been modeled after the Dynatext SGML reader, by Electronic Book Technology, a spin-off from the Institute for Research in Information and Scholarship at Brown University. The Dynatext system, licensed by CERN, was technically advanced and was a key player in the extension of SGML ISO 8879:1986 to Hypermedia within HyTime, but it was considered too expensive and had an inappropriate licensing policy for use in the general high energy physics community, namely a fee for each document and each document alteration.





This NeXT Computer used by Sir Tim Berners-Lee at CERN became the first web server.


A NeXT Computer was used by Berners-Lee as the world's first web server and also to write the first web browser, WorldWideWeb, in 1990. By Christmas 1990, Berners-Lee had built all the tools necessary for a working Web: the first web browser (which was a web editor as well), the first web server, and the first web pages which described the project itself. On August 6, 1991, he posted a short summary of the World Wide Web project on the alt.hypertext newsgroup. This date also marked the debut of the Web as a publicly available service on the Internet. The first server outside Europe was set up at SLAC in December 1992. The crucial underlying concept of hypertext originated with older projects from the 1960s, such as the Hypertext Editing System (HES) at Brown University--- among others Ted Nelson and Andries van Dam--- Ted Nelson's Project Xanadu and Douglas Engelbart's oN-Line System (NLS). Both Nelson and Engelbart were in turn inspired by Vannevar Bush's microfilm-based "memex," which was described in the 1945 essay "As We May Think".

Berners-Lee's breakthrough was to marry hypertext to the Internet. In his book Weaving The Web, he explains that he had repeatedly suggested that a marriage between the two technologies was possible to members of both technical communities, but when no one took up his invitation, he finally tackled the project himself. In the process, he developed a system of globally unique identifiers for resources on the Web and elsewhere: the Universal Document Identifier (UDI) later known as Uniform Resource Locator (URL) and Uniform Resource Identifier (URI); and the publishing language HyperText Markup Language (HTML); and the Hypertext Transfer Protocol (HTTP).

The World Wide Web had a number of differences from other hypertext systems that were then available. The Web required only unidirectional links rather than bidirectional ones. This made it possible for someone to link to another resource without action by the owner of that resource. It also significantly reduced the difficulty of implementing web servers and browsers (in comparison to earlier systems), but in turn presented the chronic problem of link rot. Unlike predecessors such as HyperCard, the World Wide Web was non-proprietary, making it possible to develop servers and clients independently and to add extensions without licensing restrictions. On April 30, 1993, CERN announced that the World Wide Web would be free to anyone, with no fees due. Coming two months after the announcement that the Gopher protocol was no longer free to use, this produced a rapid shift away from Gopher and towards the Web. An early popular web browser was ViolaWWW, which was based upon HyperCard.

Scholars generally agree that a turning point for the World Wide Web began with the introduction of the Mosaic web browser in 1993, a graphical browser developed by a team at the National Center for Supercomputing Applications at the University of Illinois at Urbana-Champaign (NCSA-UIUC), led by Marc Andreessen. Funding for Mosaic came from the U.S. High-Performance Computing and Communications Initiative, a funding program initiated by the High Performance Computing and Communication Act of 1991, one of several computing developments initiated by U.S. Senator Al Gore. Prior to the release of Mosaic, graphics were not commonly mixed with text in web pages, and the Web's popularity was less than older protocols in use over the Internet, such as Gopher and Wide Area Information Servers (WAIS). Mosaic's graphical user interface allowed the Web to become, by far, the most popular Internet protocol.

The World Wide Web Consortium (W3C) was founded by Tim Berners-Lee after he left the European Organization for Nuclear Research (CERN) in October, 1994. It was founded at the Massachusetts Institute of Technology Laboratory for Computer Science (MIT/LCS) with support from the Defense Advanced Research Projects Agency (DARPA)which had pioneered the Internetand the European Commission. By the end of 1994, while the total number of websites was still minute compared to present standards, quite a number of notable websites were already active, many of whom are the precursors or inspiration for today's most popular services.

Connected by the existing Internet, other websites were created around the world, adding international standards for domain names and the HTML. Since then, Berners-Lee has played an active role in guiding the development of web standards (such as the markup languages in which web pages are composed), and in recent years has advocated his vision of a Semantic Web. The World Wide Web enabled the spread of information over the Internet through an easy-to-use and flexible format. It thus played an important role in popularizing use of the Internet. Although the two terms are sometimes conflated in popular use, World Wide Web is not synonymous with Internet. The Web is an application built on top of the Internet.

[edit] Function

The terms Internet and World Wide Web are often used in every-day speech without much distinction. However, the Internet and the World Wide Web are not one and the same. The Internet is a global system of interconnected computer networks. In contrast, the Web is one of the services that runs on the Internet. It is a collection of interconnected documents and other resources, linked by hyperlinks and URLs. In short, the Web is an application running on the Internet. Viewing a web page on the World Wide Web normally begins either by typing the URL of the page into a web browser, or by following a hyperlink to that page or resource. The web browser then initiates a series of communication messages, behind the scenes, in order to fetch and display it.

First, the server-name portion of the URL is resolved into an IP address using the global, distributed Internet database known as the domain name system, or DNS. This IP address is necessary to contact the Web server. The browser then requests the resource by sending an HTTP request to the Web server at that particular address. In the case of a typical web page, the HTML text of the page is requested first and parsed immediately by the web browser, which then makes additional requests for images and any other files that form parts of the page. Statistics measuring a website's popularity are usually based either on the number of 'page views' or associated server 'hits' (file requests) that take place.

While receiving these files from the web server, browsers may progressively render the page onto the screen as specified by its HTML, CSS, and other web languages. Any images and other resources are incorporated to produce the on-screen web page that the user sees. Most web pages will themselves contain hyperlinks to other related pages and perhaps to downloads, source documents, definitions and other web resources. Such a collection of useful, related resources, interconnected via hypertext links, is what was dubbed a "web" of information. Making it available on the Internet created what Tim Berners-Lee first called the WorldWideWeb (in its original CamelCase, which was subsequently discarded) in November 1990.

[edit] What does W3 define?

W3, or WWW, represents many concepts:


	the idea of a boundless world of information interconnected by hypertext links for easy point-and-click access;

	the Uniform Resource Identifier (URI) concept, an addressing system that the project implemented to make this world possible, despite many different protocols;

	the Hypertext Transfer Protocol (HTTP), a network protocol used to transfer web pages;

	the Hypertext Markup Language (HTML) a content formatting framework that every WWW client can understand, and is used for the formatting of text, menus and simple on-line help information across the net;





[edit] Linking





Graphic representation of a minute fraction of the WWW, demonstrating hyperlinks


Over time, many web resources pointed to by hyperlinks disappear, relocate, or are replaced with different content. This makes hyperlinks obsolete, a phenomenon referred to in some circles as link rot and the hyperlinks affected by it are often called dead links. The ephemeral nature of the Web has prompted many efforts to archive web sites. The Internet Archive, active since 1996, is one of the best-known efforts.

[edit] Dynamic updates of web pages

Main article: Ajax (programming)
JavaScript is a scripting language that was initially developed in 1995 by Brendan Eich, then of Netscape, for use within web pages. The standardized version is ECMAScript. To overcome some of the limitations of the page-by-page model described above, some web applications also use Ajax (asynchronous JavaScript and XML). JavaScript is delivered with the page that can make additional HTTP requests to the server, either in response to user actions such as mouse-clicks, or based on lapsed time. The server's responses are used to modify the current page rather than creating a new page with each response. Thus the server only needs to provide limited, incremental information. Since multiple Ajax requests can be handled at the same time, users can interact with a page even while data is being retrieved. Some web applications regularly poll the server to ask if new information is available.

[edit] WWW prefix

Many web addresses begin with www, because of the long-standing practice of naming Internet hosts (servers) according to the services they provide. The hostname for a web server is often www, as it is ftp for an FTP server, and news or nntp for a USENET news server. These host names appear as Domain Name System (DNS) subdomain names, as in www.example.com. The use of such subdomain names is not required by any technical or policy standard; indeed, the first ever web server was called nxoc01.cern.ch, and many web sites exist without a www subdomain prefix, or with some other prefix such as "www2", "secure", etc. These subdomain prefixes have no consequence; they are simply chosen names. Many web servers are set up such that both the domain by itself (e.g., example.com) and the www subdomain (e.g., www.example.com) refer to the same site, others require one form or the other, or they may map to different web sites.

When a single word is typed into the address bar and the return key is pressed, some web browsers automatically try adding "www." to the beginning of it and possibly ".com", ".org" and ".net" at the end. For example, typing 'apple<enter>' may resolve to http://www.apple.com/ and 'openoffice<enter>' to http://www.openoffice.org. This feature was beginning to be included in early versions of Mozilla Firefox (when it still had the working title 'Firebird') in early 2003. It is reported that Microsoft was granted a US patent for the same idea in 2008, but only with regard to mobile devices.

The 'http://' or 'https://' part of web addresses does have meaning: These refer to Hypertext Transfer Protocol and to HTTP Secure and so define the communication protocol that will be used to request and receive the page and all its images and other resources. The HTTP network protocol is fundamental to the way the World Wide Web works, and the encryption involved in HTTPS adds an essential layer if confidential information such as passwords or bank details are to be exchanged over the public internet. Web browsers often prepend this 'scheme' part to URLs too, if it is omitted. Despite this, Berners-Lee himself has admitted that the two 'forward slashes' (//) were in fact initially unnecessary. In overview, RFC 2396 defined web URLs to have the following form: <scheme>://<authority><path>?<query>#<fragment>. Here <authority> is for example the web server (like www.example.com), and <path> identifies the web page. The web server processes the <query>, which can be data sent via a form, e.g., terms sent to a search engine, and the returned page depends on it. Finally, <fragment> is not sent to the web server. It identifies the portion of the page which the browser shows first.

In English, www is pronounced by individually pronouncing the name of characters (double-u double-u double-u). Although some technical users pronounce it dub-dub-dub this is not widespread. The English writer Douglas Adams once quipped in The Independent on Sunday (1999): "The World Wide Web is the only thing I know of whose shortened form takes three times longer to say than what it's short for," with Stephen Fry later pronouncing it in his "Podgrammes" series of podcasts as "wuh wuh wuh." In Mandarin Chinese, World Wide Web is commonly translated via a phono-semantic matching to wn wi wǎng (万维网), which satisfies www and literally means "myriad dimensional net", a translation that very appropriately reflects the design concept and proliferation of the World Wide Web. Tim Berners-Lee's web-space states that World Wide Web is officially spelled as three separate words, each capitalized, with no intervening hyphens.

[edit] Privacy

Computer users, who save time and money, and who gain conveniences and entertainment, may or may not have surrendered the right to privacy in exchange for using a number of technologies including the Web. Worldwide, more than a half billion people have used a social network service, and of Americans who grew up with the Web, half created an online profile and are part of a generational shift that could be changing norms. Facebook progressed from U.S. college students to a 70% non-U.S. audience, and in 2009 prior to launching a beta test of the "transition tools" to set privacy preferences, estimated that only 20% of its members use privacy settings.

Privacy representatives from 60 countries have resolved to ask for laws to complement industry self-regulation, for education for children and other minors who use the Web, and for default protections for users of social networks. They also believe data protection for personally identifiable information benefits business more than the sale of that information. Users can opt-in to features in browsers to clear their personal histories locally and block some cookies and advertising networks but they are still tracked in websites' server logs, and particularly web beacons. Berners-Lee and colleagues see hope in accountability and appropriate use achieved by extending the Web's architecture to policy awareness, perhaps with audit logging, reasoners and appliances. Among services paid for by advertising, Yahoo! could collect the most data about users of commercial websites, about 2,500 bits of information per month about each typical user of its site and its affiliated advertising network sites. Yahoo! was followed by MySpace with about half that potential and then by AOLTimeWarner, Google, Facebook, Microsoft, and eBay.

[edit] Security

The Web has become criminals' preferred pathway for spreading malware. Cybercrime carried out on the Web can include identity theft, fraud, espionage and intelligence gathering. Web-based vulnerabilities now outnumber traditional computer security concerns, and as measured by Google, about one in ten web pages may contain malicious code. Most Web-based attacks take place on legitimate websites, and most, as measured by Sophos, are hosted in the United States, China and Russia. The most common of all malware threats is SQL injection attacks against websites. Through HTML and URIs the Web was vulnerable to attacks like cross-site scripting (XSS) that came with the introduction of JavaScript and were exacerbated to some degree by Web 2.0 and Ajax web design that favors the use of scripts. Today by one estimate, 70% of all websites are open to XSS attacks on their users.

Proposed solutions vary to extremes. Large security vendors like McAfee already design governance and compliance suites to meet post-9/11 regulations, and some, like Finjan have recommended active real-time inspection of code and all content regardless of its source. Some have argued that for enterprise to see security as a business opportunity rather than a cost center, "ubiquitous, always-on digital rights management" enforced in the infrastructure by a handful of organizations must replace the hundreds of companies that today secure data and networks. Jonathan Zittrain has said users sharing responsibility for computing safety is far preferable to locking down the Internet.

[edit] Standards

Main article: Web standards
Many formal standards and other technical specifications define the operation of different aspects of the World Wide Web, the Internet, and computer information exchange. Many of the documents are the work of the World Wide Web Consortium (W3C), headed by Berners-Lee, but some are produced by the Internet Engineering Task Force (IETF) and other organizations.

Usually, when web standards are discussed, the following publications are seen as foundational:


	Recommendations for markup languages, especially HTML and XHTML, from the W3C. These define the structure and interpretation of hypertext documents.

	Recommendations for stylesheets, especially CSS, from the W3C.

	Standards for ECMAScript (usually in the form of JavaScript), from Ecma International.

	Recommendations for the Document Object Model, from W3C.



Additional publications provide definitions of other essential technologies for the World Wide Web, including, but not limited to, the following:


	Uniform Resource Identifier (URI), which is a universal system for referencing resources on the Internet, such as hypertext documents and images. URIs, often called URLs, are defined by the IETF's RFC 3986 / STD 66: Uniform Resource Identifier (URI): Generic Syntax, as well as its predecessors and numerous URI scheme-defining RFCs;

	HyperText Transfer Protocol (HTTP), especially as defined by RFC 2616: HTTP/1.1 and RFC 2617: HTTP Authentication, which specify how the browser and server authenticate each other.



[edit] Accessibility

Main article: Web accessibility
Access to the Web is for everyone regardless of disability including visual, auditory, physical, speech, cognitive, or neurological. Accessibility features also help others with temporary disabilities like a broken arm or the aging population as their abilities change. The Web is used for receiving information as well as providing information and interacting with society, making it essential that the Web be accessible in order to provide equal access and equal opportunity to people with disabilities. Tim Berners-Lee once noted, "The power of the Web is in its universality. Access by everyone regardless of disability is an essential aspect." Many countries regulate web accessibility as a requirement for websites. International cooperation in the W3C Web Accessibility Initiative led to simple guidelines that web content authors as well as software developers can use to make the Web accessible to persons who may or may not be using assistive technology.

[edit] Internationalization

The W3C Internationalization Activity assures that web technology will work in all languages, scripts, and cultures. Beginning in 2004 or 2005, Unicode gained ground and eventually in December 2007 surpassed both ASCII and Western European as the Web's most frequently used character encoding. Originally RFC 3986 allowed resources to be identified by URI in a subset of US-ASCII. RFC 3987 allows more charactersany character in the Universal Character Setand now a resource can be identified by IRI in any language.

[edit] Statistics

According to a 2001 study, there were massively more than 550 billion documents on the Web, mostly in the invisible Web, or deep Web. A 2002 survey of 2,024 million Web pages determined that by far the most Web content was in English: 56.4%; next were pages in German (7.7%), French (5.6%), and Japanese (4.9%). A more recent study, which used Web searches in 75 different languages to sample the Web, determined that there were over 11.5 billion Web pages in the publicly indexable Web as of the end of January 2005. As of March 2009, the indexable web contains at least 25.21 billion pages. On July 25, 2008, Google software engineers Jesse Alpert and Nissan Hajaj announced that Google Search had discovered one trillion unique URLs. As of May 2009, over 109.5 million websites operated. Of these 74% were commercial or other sites operating in the .com generic top-level domain.

[edit] Speed issues

Frustration over congestion issues in the Internet infrastructure and the high latency that results in slow browsing has led to an alternative, pejorative name for the World Wide Web: the World Wide Wait. Speeding up the Internet is an ongoing discussion over the use of peering and QoS technologies. Other solutions to reduce the World Wide Wait can be found at W3C. Standard guidelines for ideal Web response times are:


	0.1 second (one tenth of a second). Ideal response time. The user doesn't sense any interruption.

	1 second. Highest acceptable response time. Download times above 1 second interrupt the user experience.

	10 seconds. Unacceptable response time. The user experience is interrupted and the user is likely to leave the site or system.



[edit] Caching

If a user revisits a Web page after only a short interval, the page data may not need to be re-obtained from the source Web server. Almost all web browsers cache recently obtained data, usually on the local hard drive. HTTP requests sent by a browser will usually only ask for data that has changed since the last download. If the locally cached data are still current, it will be reused. Caching helps reduce the amount of Web traffic on the Internet. The decision about expiration is made independently for each downloaded file, whether image, stylesheet, JavaScript, HTML, or whatever other content the site may provide. Thus even on sites with highly dynamic content, many of the basic resources only need to be refreshed occasionally. Web site designers find it worthwhile to collate resources such as CSS data and JavaScript into a few site-wide files so that they can be cached efficiently. This helps reduce page download times and lowers demands on the Web server.

There are other components of the Internet that can cache Web content. Corporate and academic firewalls often cache Web resources requested by one user for the benefit of all. (See also Caching proxy server.) Some search engines also store cached content from websites. Apart from the facilities built into Web servers that can determine when files have been updated and so need to be re-sent, designers of dynamically generated Web pages can control the HTTP headers sent back to requesting users, so that transient or sensitive pages are not cached. Internet banking and news sites frequently use this facility. Data requested with an HTTP 'GET' is likely to be cached if other conditions are met; data obtained in response to a 'POST' is assumed to depend on the data that was POSTed and so is not cached.
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Calibre (software)

	

Calibre



	Original author(s)
	Kovid Goyal



	Developer(s)
	Calibre Team



	Stable release
	0.6.34 / January 15, 2010; 55 day(s) ago(2010-01-15)



	Written in
	Python, C



	Platform
	Linux, Mac OS X, Windows



	Type
	E-book management utiltiy (utility software)



	License
	GNU General Public License



	Website
	http://calibre.kovidgoyal.net/




Calibre is a free and open source e-book management tool that allows one to organise, save and manage e-books, in and between a variety of formats. It also supports e-book syncing with a variety of popular e-book readers. Calibre is cross-platform (programmed in Python and C) and is intended for the three main operating systems, Linux, Mac OS X and Windows.
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[edit] Development cycle

Calibre goes through a rapid development cycle, and chooses to incrementally fix bugs and increase the number of features available. Its current version is 0.6.36. Calibre uses both Trac and Launchpad for bug management.

[edit] Features





Calibre's main interface.


[edit] Library Management

Calibre is primarily a e-book cataloging program. It is designed around the concept of the logical book, where a single database entry corresponds with the same book in a variety of formats.

Calibre supports sorting the books in its database by:


	Title

	Author

	Date

	Publisher

	Rating

	Size (Max size of all formats)

	Series



It also supports extra metadata fields that can be searched on:


	Comments: A general purpose field that can be used to describe the book.

	Tags: A flexible system to categorise books.



Calibre also supports metadata retrieval via the Internet for a book based on its ISBN number or its title/author, instead of manually entering the metadata.

[edit] Format Conversion

Calibre supports the conversion of many input formats to many output formats. It can convert every input format in the following list, to every output format.

Input Formats: CBZ, CBR, CBC, EPUB, FB2, HTML, LIT, MOBI, ODT, PDF, PRC^, PDB, PML, RB, RTF, TXT

Output Formats: EPUB, FB2, OEB, LIT, LRF, MOBI, PDB, PML, RB, PDF, TXT.

(^PRC is a generic format, calibre supports PRC files with TextRead and MOBIBook headers)

Format conversion includes support for advanced typesetting features like tables, dropcaps, inline images, and embedded fonts.





Calibre supports e-book syncing with the iPhone using Lexcycle Stanza.


[edit] Syncing

Calibre currently supports the Sony PRS 300/500/505/600/700/900, Cybook Gen 3, BeBook (mini), Amazon Kindle (1 and 2), iPhone (with the stanza reader software), and Android phones (with the WordPlayer reader software). Version 0.6.27 added support for the Barnes and Noble nook. If a book has more than one format available, calibre automatically chooses the best format when uploading to the device.

[edit] News retrieval

Calibre can be configured to automatically fetch news from a number of websites/RSS feeds, format the news into a e-book and upload the e-book to a connected device. At the moment there is support for generating LRF/EPUB e-books. The e-books include the *full* versions of the articles, not just the summaries. Supported news sites include:


	Newsweek

	New York Times

	The BBC

	The Economist

	The Wall Street Journal

	ESPN



[edit] E-book viewer

Calibre comes packaged with an all encompassing e-book reader, which can read any of the aforementioned formats in the format conversion category.

[edit] Content server

Calibre also supports a built-in web server that allows users to access their e-book collection using an Internet browser and an Internet connection. The web server also allows the user to e-mail books and download news automatically.

[edit] See also


	E-book

	E-text

	E-book reader

	Library software



[edit] External links


	Calibre Homepage

	Calibre Video Tour/Tutorial

	Calibre Screenshots

	Calibre Development

	Calibre User Manual





	Review of the Calibre software

	Review of the Calibre software
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Linux

	



	OS family
	Unix-like



	Working state
	Current



	Source model
	Free and open source software



	Latest stable release
	Kernel
2.6.33

(February 24, 2010; 18 day(s) ago(2010-02-24)) [+/]



	Latest unstable release
	Kernel
2.6.34-rc1

(March 8, 2010; 6 day(s) ago(2010-03-08)) [+/]



	Supported platforms
	IA-32, MIPS, x86-64, SPARC, DEC Alpha, Itanium, PowerPC, ARM, m68k, PA-RISC, s390, SuperH, M32R and more



	Kernel type
	Monolithic



	Userland
	GNU and others



	Default user interface
	Graphical (X Window System)



	License
	Various including GNU General Public License, BSD License, Apache License, MIT License, and others
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Linux (commonly pronounced /ˈlɪnəks/ LIN-əks in English, also pronounced /ˈlɪnʊks/, LIN-ooks) is a generic term referring to Unix-like graphical user interface (GUI) based computer operating systems based on the Linux kernel. Their development is one of the most prominent examples of free and open source software collaboration; typically all the underlying source code can be used, freely modified, and redistributed, both commercially and non-commercially, by anyone under licenses such as the GNU General Public License.

Linux can be installed on a wide variety of computer hardware, ranging from embedded devices such as mobile phones, smartphones and wristwatches to mainframes and supercomputers. Linux is predominantly known for its use in servers; in 2007 Linux's overall share of the server market was estimated at 12.7%, while a 2008 estimate suggested that 60% of all web servers ran Linux. Most desktop computers run either Mac OS X or Microsoft Windows, with Linux having only 12% of the desktop market. However, desktop use of Linux has become increasingly popular in recent years, partly owing to the popular Ubuntu distribution and the emergence of netbooks and smartbooks.

Typically Linux is packaged in a format known as a Linux distribution for desktop and server use. Linux distributions include the Linux kernel and all of the supporting software required to run a complete system, such as utilities and libraries, the X Window System, the GNOME and KDE desktop environments, and the Apache HTTP Server. Commonly-used applications with desktop Linux systems include the Mozilla Firefox web-browser and the OpenOffice.org office application suite.

The name "Linux" comes from the Linux kernel, originally written in 1991 by Linus Torvalds. The main supporting Userland in the form of system tools and libraries from the GNU Project (announced in 1983 by Richard Stallman) is the basis for the Free Software Foundation's preferred name GNU/Linux.
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[edit] History





	
	
	



	
Richard Stallman, left, founder of the GNU project, and Linus Torvalds, right, author of the Linux kernel







See also: History of Linux
[edit] Unix

The Unix operating system was conceived and implemented in 1969 at AT&T's Bell Laboratories in the United States by Ken Thompson, Dennis Ritchie, Douglas McIlroy, and Joe Ossanna. Unix derived its name as a joke and reference to an experimental OS that was slow and ineffective called MULTICS. It was first released in 1971 and was initially entirely written in assembly language, a common practice at the time. Later, in a key pioneering approach in 1973, Unix was re-written in the programming language C by Dennis Ritchie, (with exceptions to the kernel and I/O). The availability of an operating system written in a high-level language allowed easier portability to different computer platforms and, with a legal glitch forcing AT&T to license the operating system's source code, Unix quickly grew and became widely adopted by academic institutions and businesses.

[edit] GNU

The GNU Project, started in 1983 by Richard Stallman, had the goal of creating a "complete Unix-compatible software system" composed entirely of free software. Work began in 1984. Later, in 1985, Stallman created the Free Software Foundation and wrote the GNU General Public License (GNU GPL) in 1989. By the early 1990s, many of the programs required in an operating system (such as libraries, compilers, text editors, a Unix shell, and a windowing system) were completed, although low-level elements such as device drivers, daemons, and the kernel were stalled and incomplete. Linus Torvalds has said that if the GNU kernel had been available at the time (1991), he would not have decided to write his own.

[edit] MINIX





Andrew S. Tanenbaum, author of the MINIX operating system


MINIX was an inexpensive minimal Unix-like operating system, designed for education in computer science, written by Andrew S. Tanenbaum. As of version 3, MINIX is free and redesigned also for serious use.

In 1991 while attending the University of Helsinki, Torvalds began to work on a non-commercial replacement for MINIX, which eventually became the Linux kernel.

Torvalds began the development of Linux on MINIX and applications written for MINIX were also used under Linux. Later Linux matured and it became possible for Linux to be developed under itself. Also GNU applications replaced all MINIX ones because, with code from the GNU system freely available, it was advantageous if this could be used with the fledgling OS. Code licensed under the GNU GPL can be used in other projects, so long as they also are released under the same or a compatible license. In order to make the Linux kernel compatible with the components from the GNU Project, Torvalds initiated a switch from his original license (which prohibited commercial redistribution) to the GNU GPL. Developers worked to integrate GNU components with Linux to make a fully functional and free operating system.

[edit] Commercial and popular uptake

Main article: Linux adoption
Today Linux distributions are used in numerous domains, from embedded systems to supercomputers, and have secured a place in server installations with the popular LAMP application stack. Use of Linux distributions in home and enterprise desktops has been expanding. They have also gained popularity with various local and national governments. The federal government of Brazil is well known for its support for Linux. News of the Russian military creating their own Linux distribution has also surfaced, and has come to fruition as the G.H.ost Project. The Indian state of Kerala has gone so far as to make it mandatory for all state high schools to run Linux on their computers. China uses Linux exclusively as the operating system for its Loongson processor family to achieve technology independence. In Spain some regions have developed their own Linux distributions, which are widely used in education and official institutions, like gnuLinEx in Extremadura and Guadalinex in Andalusia. France and Germany have also taken steps towards the adoption of Linux.

Linux distributions have also become popular with the newly founded netbook market, with many devices such as the ASUS Eee PC and Acer Aspire One shipping with customized Linux distributions installed.

[edit] Current development

Torvalds continues to direct the development of the kernel. Stallman heads the Free Software Foundation, which in turn supports the GNU components. Finally, individuals and corporations develop third-party non-GNU components. These third-party components comprise a vast body of work and may include both kernel modules and user applications and libraries. Linux vendors and communities combine and distribute the kernel, GNU components, and non-GNU components, with additional package management software in the form of Linux distributions.

[edit] Design

A Linux-based system is a modular Unix-like operating system. It derives much of its basic design from principles established in Unix during the 1970s and 1980s. Such a system uses a monolithic kernel, the Linux kernel, which handles process control, networking, and peripheral and file system access. Device drivers are integrated directly with the kernel.

Separate projects that interface with the kernel provide much of the system's higher-level functionality. The GNU userland is an important part of most Linux-based systems, providing the most common implementation of the C library, a popular shell, and many of the common Unix tools which carry out many basic operating system tasks. The graphical user interface (or GUI) used by most Linux systems is based on the X Window System.

[edit] User interface

See also: User interface
Users can control a Linux-based system through a command line interface (or CLI), a graphical user interface (or GUI), or through controls attached to the associated hardware (this is common for embedded systems). For desktop systems, the default mode is usually graphical user interface, where the CLI is available through terminal emulator windows or on a separate virtual console.

On desktop machines, KDE, GNOME, and Xfce are the most popular user interfaces, though a variety of additional user interfaces exist. Most popular user interfaces run on top of the X Window System (often simply called "X"), which provides network transparency, enabling a graphical application running on one machine to be displayed and controlled from another.

Other GUIs include X window managers such as FVWM, Enlightenment, and Window Maker. The window manager provides a means to control the placement and appearance of individual application windows, and interacts with the X Window System. This is a more minimalist goal than KDE, GNOME et al., which are termed desktop environments.

A Linux system typically provides a CLI through a shell, which is the traditional way of interacting with a Unix system. A Linux distribution specialized for servers may use the CLI as its only interface. A headless system that runs without even a monitor can be controlled by the command line via a remote-control protocol such as SSH or telnet.

Most low-level Linux components, including the GNU userland, use the CLI exclusively. The CLI is particularly suited for automation of repetitive or delayed tasks, and provides very simple inter-process communication. A graphical terminal emulator program is often used to access the CLI from a Linux desktop.

[edit] Development





A summarized history of Unix-like operating systems showing Linux's origins. Note that despite similar architectural designs and concepts being shared as part of the POSIX standard, Linux does not share any non-free source code with the original Unix or MINIX.


Main article: Linux distribution
The primary difference between Linux and many other popular contemporary operating systems is that the Linux kernel and other components are free and open source software. Linux is not the only such operating system, although it is by far the most widely used. Some free and open source software licenses are based on the principle of copyleft, a kind of reciprocity: any work derived from a copyleft piece of software must also be copyleft itself. The most common free software license, the GNU GPL, is a form of copyleft, and is used for the Linux kernel and many of the components from the GNU project.

Linux based distributions are intended by developers for interoperability with other operating systems and established computing standards. Linux systems adhere to POSIX, SUS, ISO, and ANSI standards where possible, although to date only one Linux distribution has been POSIX.1 certified, Linux-FT.

Free software projects, although developed in a collaborative fashion, are often produced independently of each other. The fact that the software licenses explicitly permit redistribution, however, provides a basis for larger scale projects that collect the software produced by stand-alone projects and make it available all at once in the form of a Linux distribution.

A Linux distribution, commonly called a "distro", is a project that manages a remote collection of system software and application software packages available for download and installation through a network connection. This allows the user to adapt the operating system to his/her specific needs. Distributions are maintained by individuals, loose-knit teams, volunteer organizations, and commercial entities. A distribution is responsible for the default configuration of the installed Linux kernel, general system security, and more generally integration of the different software packages into a coherent whole. Distributions typically use a package manager such as Synaptic or YAST to install, remove and update all of a system's software from one central location.

[edit] Community

See also: Free software communityand Linux Users Group
A distribution is largely driven by its developer and user communities. Some vendors develop and fund their distributions on a volunteer basis, Debian being a well-known example. Others maintain a community version of their commercial distributions, as Red Hat does with Fedora.

In many cities and regions, local associations known as Linux Users Groups (LUGs) seek to promote their preferred distribution and by extension free software. They hold meetings and provide free demonstrations, training, technical support, and operating system installation to new users. Many Internet communities also provide support to Linux users and developers. Most distributions and free software / open source projects have IRC chatrooms or newsgroups. Online forums are another means for support, with notable examples being LinuxQuestions.org and the Gentoo forums. Linux distributions host mailing lists; commonly there will be a specific topic such as usage or development for a given list.

There are several technology websites with a Linux focus. Print magazines on Linux often include cover disks including software or even complete Linux distributions.

Although Linux distributions are generally available without charge, several large corporations sell, support, and contribute to the development of the components of the system and of free software. An analysis of Linux showed 75 percent of the code from December 2008 to January 2010 was developed by programmers working for corporations, leaving about 18 percent to the traditional, open source community. Some of the major corporations that contribute include Dell, IBM, HP, Oracle, Sun Microsystems, Novell, Nokia. A number of corporations, notably Red Hat, have built their entire business around Linux distributions.

The free software licenses, on which the various software packages of a distribution built on the Linux kernel are based, explicitly accommodate and encourage commercialization; the relationship between a Linux distribution as a whole and individual vendors may be seen as symbiotic. One common business model of commercial suppliers is charging for support, especially for business users. A number of companies also offer a specialized business version of their distribution, which adds proprietary support packages and tools to administer higher numbers of installations or to simplify administrative tasks. Another business model is to give away the software in order to sell hardware.

[edit] Programming on Linux

Most Linux distributions support dozens of programming languages. The most common collection of utilities for building both Linux applications and operating system programs is found within the GNU toolchain, which includes the GNU Compiler Collection (GCC) and the GNU build system. Amongst others, GCC provides compilers for Ada, C, C++, Java, and Fortran. The Linux kernel itself is written to be compiled with GCC. Proprietary compilers for Linux include the Intel C++ Compiler, Sun Studio, and IBM XL C/C++ Compiler. BASIC is supported in such forms as Gambas, FreeBASIC, and XBasic.

Most distributions also include support for PHP, Perl, Ruby, Python and other dynamic languages. While not as common, Linux also supports C# via the Mono project, sponsored by Novell, and Scheme. A number of Java Virtual Machines and development kits run on Linux, including the original Sun Microsystems JVM (HotSpot), and IBM's J2SE RE, as well as many open-source projects like Kaffe.

The two main frameworks for developing graphical applications are those of GNOME and KDE. These projects are based on the GTK+ and Qt widget toolkits, respectively, which can also be used independently of the larger framework. Both support a wide variety of languages. There are a number of Integrated development environments available including Anjuta, Code::Blocks, Eclipse, KDevelop, Lazarus, MonoDevelop, NetBeans, Qt Creator and Omnis Studio while the long-established editors Vim and Emacs remain popular.

[edit] Uses

As well as those designed for general purpose use on desktops and servers, distributions may be specialized for different purposes including: computer architecture support, embedded systems, stability, security, localization to a specific region or language, targeting of specific user groups, support for real-time applications, or commitment to a given desktop environment. Furthermore, some distributions deliberately include only free software. Currently, over three hundred distributions are actively developed, with about a dozen distributions being most popular for general-purpose use.

Linux is a widely ported operating system kernel. The Linux kernel runs on a highly diverse range of computer architectures: in the hand-held ARM-based iPAQ and the mainframe IBM System z9, System z10 in devices ranging from mobile phones to supercomputers. Specialized distributions exist for less mainstream architectures. The ELKS kernel fork can run on Intel 8086 or Intel 80286 16-bit microprocessors, while the Clinux kernel fork may run on systems without a memory management unit. The kernel also runs on architectures that were only ever intended to use a manufacturer-created operating system, such as Macintosh computers (with both PowerPC and Intel processors), PDAs, video game consoles, portable music players, and mobile phones.

There are several industry associations and hardware conferences devoted to maintaining and improving support for diverse hardware under Linux, such as FreedomHEC.

[edit] Desktop
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Main article: Desktop Linux
The popularity of Linux on standard desktops (and laptops) has been increasing over the years. Currently most distributions include a graphical user environment. The two most popular such environments are GNOME and KDE, both of which are mature and support a wide variety of languages.

The performance of Linux on the desktop has been a controversial topic; for example in 2007 Con Kolivas accused the Linux community of favoring performance on servers. He quit Linux kernel development because he was frustrated with this lack of focus on the desktop, and then gave a "tell all" interview on the topic. Since then a significant effort has been expended improving the desktop experience. Projects such as upstart aim for a faster boot time. In the field of gaming, the Linux desktop still lags behind Windows. However, there are several companies that do port their own or other companies' games to Linux.

Many types of applications available for Microsoft Windows and Mac OS X are also available for Linux. Commonly, either a free software application will exist which does the functions of an application found on another operating systems, or that application will have a version that works on Linux (such as Skype). Furthermore, the Wine project provides a Windows compatibility layer to run unmodified Windows applications on Linux. CrossOver is a proprietary solution based on the open source Wine project that supports running Windows versions of Microsoft Office, Intuit applications such as Quicken and QuickBooks, Adobe Photoshop versions through CS2, and many popular games such as World of Warcraft and Team Fortress 2. In other cases, where there is no Linux port of some software in areas such as desktop publishing and professional audio, there is equivalent software available on Linux.

Many popular applications are available for a wide variety of operating systems. For example Mozilla Firefox, and OpenOffice.org have downloadable versions for all major operating systems. Furthermore, some applications were initially developed for Linux (such as Pidgin, and GIMP) and, due to their popularity, were ported to other operating systems (including Windows and Mac OS X).

A growing number of proprietary desktop applications are also supported on Linux, see List of proprietary software for Linux. In the field of animation and visual effects, most high end software, such as AutoDesk Maya, Softimage XSI and Apple Shake, is available for Linux, Windows and/or Mac OS X.

The collaborative nature of free software development allows distributed teams to localize Linux distributions for use in locales where localizing proprietary systems would not be cost-effective. For example the Sinhalese language version of the Knoppix distribution was available significantly before Microsoft Windows XP was translated to Sinhalese. In this case the Lanka Linux User Group played a major part in developing the localized system by combining the knowledge of university professors, linguists, and local developers.

To install new software in Windows, users either download a digital distribution and double-click to install it or use a traditional installation medium (such as CD-ROM). Both of these methods usually provide a "Software Installation Wizard" to guide the user through the setup. On most Linux distributions, there are utilities for browsing a list of thousands of applications installed with a single click. Some of these programs are the Synaptic Package Manager, PackageKit, and Yum Extender. However, installing software not in the official repositories is not always as easy - especially for users new to Linux - and sometimes the only option is to compile from source.

[edit] Servers, mainframes and supercomputers
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Linux distributions have long been used as server operating systems, and have risen to prominence in that area; Netcraft reported in September 2006 that eight of the ten most reliable internet hosting companies ran Linux distributions on their web servers. (As of June 2008, Linux distributions represented five of ten, FreeBSD three of ten, and Microsoft two of ten.)





The Oak Ridge National Laboratory's Jaguar supercomputer, as of November 2009 the world's fastest supercomputer. It uses the Cray Linux Environment as its operating system.


Linux distributions are the cornerstone of the LAMP server-software combination (Linux, Apache, MySQL, Perl/PHP/Python) which has achieved popularity among developers, and which is one of the more common platforms for website hosting.

Linux distributions have become increasingly popular on mainframes in the last decade due to pricing, compared to other mainframe operating systems. In December 2009, computer giant IBM reported that it would predominantly market and sell mainframe-based Enterprise Linux Server.

Linux distributions are also commonly used as operating systems for supercomputers: as of November 2009, out of the top 500 systems, 446 (89.2%) run a Linux distribution.

Linux was also selected as the operating system for the world's most powerful supercomputer, IBM's Sequoia which will become operational in 2011.

[edit] Embedded devices

See also: Embedded Linuxand Linux devices
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Due to its low cost and ability to be easily modified, an embedded Linux is often used in embedded systems. Linux has become a major competitor to Symbian OS which is used in the majority of smartphones16.7% of smartphones sold worldwide during 2006 were using Linuxand it is an alternative to the proprietary Windows CE and Palm OS operating systems on mobile devices. Cell phones or PDAs running on Linux and built on open source platform became a trend from 2007, like Nokia N810, Openmoko's Neo1973, Motorola RAZR2 v8, Motorola ROKR E8, Motorola MING series, Motorola ZINE and Google Android. The popular TiVo digital video recorder uses a customized version of Linux. Several network firewall and router standalone products, including several from Cisco/Linksys, use Linux internally, using its advanced firewall and routing capabilities. The Korg OASYS, Roland RD-700GX and the Yamaha Motif XS music workstations also run Linux. Furthermore, Linux is used in the leading stage lighting control system, FlyingPig/HighEnd WholeHogIII Console.

[edit] Market share and uptake

Main article: Linux adoption
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See also: Usage share of desktop operating systemsand List of Linux computers
Many quantitative studies of free / open source software focus on topics including market share and reliability, with numerous studies specifically examining Linux. The Linux market is growing rapidly, and the revenue of servers, desktops, and packaged software running Linux was expected to exceed $35.7 billion by 2008.

IDC's Q1 2007 report indicated that Linux held 12.7% of the overall server market at that time. This estimate was based on the number of Linux servers sold by various companies and did not include server hardware purchased separately and had Linux installed on it later. In September 2008 Microsoft CEO Steve Ballmer admitted that 60% of web-servers run Linux versus 40% that run Windows Server.

Companies have, mostly based on web server statistics, estimated that the desktop market share of Linux range from less than 1% to 2.14%. In comparison, Microsoft operating systems hold more than 85%.

The frictional cost of switching operating systems, lack of support for certain hardware and application programs designed for Microsoft Windows, and work by Microsoft to actively prevent large-scale installations have been three factors that have inhibited adoption. Proponents and analysts attribute the relative success of Linux to its security, reliability, low cost, and freedom from vendor lock-in.

Also most recently Google has begun to fund Wine, which acts as a compatibility layer, allowing users to run some Windows programs under Linux.

The XO laptop project of One Laptop Per Child is creating a new and potentially much larger Linux community, planned to reach millions of schoolchildren and their families and communities in developing countries. Google, Red Hat, and eBay are major supporters of the project. While the XO will also have a Windows option, it will be primarily deployed using Sugar, a desktop environment for Fedora Linux.

In the film industry, Linux has been the platform of choice for several years. The first major film produced on Linux servers was Titanic in 1997. Since then major studios like Dreamworks Animation, Pixar and Industrial Light & Magic have moved to Linux. According to the Linux Movies Group, more than 95% of the servers and desktops at large animation and visual effects companies use Linux.

[edit] Copyright and naming

The Linux kernel and most GNU software are licensed under the GNU General Public License (GPL). The GPL requires that anyone who distributes the Linux kernel must make the source code (and any modifications) available to the recipient under the same terms. In 1997, Linus Torvalds stated, Making Linux GPL'd was definitely the best thing I ever did. Other key components of a Linux system may use other licenses; many libraries use the GNU Lesser General Public License (LGPL), a more permissive variant of the GPL, and the X Window System uses the MIT License.

Torvalds states that the Linux kernel will not move from version 2 of the GPL to version 3. He specifically dislikes some provisions in the new license which prohibit the use of the software in digital rights management, and it would also be impractical to obtain permission from all the copyright holders, who number in the thousands.

A 2001 study of Red Hat Linux 7.1 found that this distribution contained 30 million source lines of code. Using the Constructive Cost Model, the study estimated that this distribution required about eight thousand man-years of development time. According to the study, if all this software had been developed by conventional proprietary means, it would have cost about $1.36billion (2010 US dollars) to develop in the United States.

Most of the code (71%) was written in the C programming language, but many other languages were used, including C++, assembly language, Perl, Python, Fortran, and various shell scripting languages. Slightly over half of all lines of code were licensed under the GPL. The Linux kernel itself was 2.4 million lines of code, or 8% of the total.

In a later study, the same analysis was performed for Debian GNU/Linux version 4.0 (etch, released 2007). This distribution contained close to 283 million source lines of code, and the study estimated that it would have cost $7.53billion (2010 US dollars) to develop by conventional means.

In the United States, the name Linux is a trademark registered to Linus Torvalds. Initially, nobody registered it, but on 15 August 1994, William R. Della Croce, Jr. filed for the trademark Linux, and then demanded royalties from Linux distributors. In 1996, Torvalds and some affected organizations sued him to have the trademark assigned to Torvalds, and in 1997 the case was settled. The licensing of the trademark has since been handled by the Linux Mark Institute. Torvalds has stated that he trademarked the name only to prevent someone else from using it. LMI originally charged a nominal sublicensing fee for use of the Linux name as part of trademarks, but later changed this in favor of offering a free, perpetual worldwide sublicense.

See also: SCO-Linux controversies
[edit] GNU/Linux

Main article: GNU/Linux naming controversy
The Free Software Foundation views Linux distributions which use GNU software as GNU variants and they ask that such operating systems be referred to as GNU/Linux or a Linux-based GNU system. The media and common usage, however, refers to this family of operating systems simply as Linux, as do many large Linux distributions (e.g. Ubuntu and SuSE Linux). Some distributions use GNU/Linux (particularly notable is Debian GNU/Linux, on which Ubuntu is based), but the term's use outside of the enthusiast community is limited. The naming issue remains controversial.

[edit] See also
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FBReader on Maemo



	Preview release
	0.12.1 / December 14, 2009; 2 month(s) ago(2009-12-14)



	Written in
	C++ and Java



	Operating system
	Cross-platform



	Available in
	Multilingual



	Type
	e-book reader



	License
	GPL (free software)



	Website
	fbreader.org




FBReader is a free and open source e-book reader for GNU/Linux and other platforms.

It was originally written for the Sharp Zaurus and currently runs on many other mobile devices, like the Nokia Internet Tablets, as well as desktop computers. A preview of FBReaderJ (the Java port) for Google Android was released on April 13, 2008.

Supported formats include EPUB, FictionBook, HTML, plucker, PalmDoc, zTxt, TCR, RTF, OEB, Non-DRM'ed mobipocket and plain-text.
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[edit] History

FBReader was originally released for the Sharp Zaurus in January 2005, a Maemo port was added in December 2005 for the Nokia 770. FBReader has since had binary packages released for many mobile device platforms and most major PC operating systems.

[edit] Components

FBReader uses zlibrary for easy cross-platform compilation. zlibrary is a platform-independent interface library, that allows FBReader to be recompiled for many platforms without having to worry about the GUI-toolkit used.

[edit] See also




	
	Free software portal






	Comparison of e-book formats



[edit] External links


	Official website



[edit] References



	^ FBReader: About FBReader

	^ FBReader: obsolete versions
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The Palm TX






EO Personal Communicator (440) from AT&T






Rugged PDA for field service application from AIS


A personal digital assistant (PDA), also known as a palmtop computer, is a mobile device which functions as a Personal information manager and connects to the internet. The PDA has an electronic visual display enabling it to include a web browser, but some newer models also have audio capabilities, enabling them to be used as mobile phones or portable media players. Many PDAs can access the internet, intranets or extranets via Wi-Fi, or Wireless Wide Area Networks (WWANs). Many PDAs employ touch screen technology.

The term PDA was first used on January 7, 1992, by Apple Computer CEO John Sculley at the Consumer Electronics Show in Las Vegas, Nevada, referring to the Apple Newton. In 1996, Nokia introduced the first mobile phone with full PDA functionality, the 9000 Communicator, which has since grown to become the world's best-selling PDA and which spawned a category of phones called the smartphone. Today the vast majority of all PDAs are smartphones, selling over 150 million units while non-phone ("stand-alone") PDAs sell only about 3 million units per year. The RIM BlackBerry, the Apple iPhone and the Nokia N-Series and HTC are typical smartphones.
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[edit] Typical features

Currently, a typical PDA has touch screen for entering data, a memory card slot for data storage and at least one of the following for connectivity: IrDA, Bluetooth and/or WiFi. However, many PDAs (typically those used primarily as telephones) may not have a touch screen, using softkeys, a directional pad and either the numeric keypad or a thumb keyboard for input.

Software typically required to be a PDA includes an appointment calendar, a to-do list, an address book for contacts and some sort of note program. Connected PDAs also typically include E-mail and Web support.

[edit] Touch screen

Many of the original PDAs, such as the Apple Newton and Palm Pilot, featured touchscreen for user interaction, having only a few buttons usually reserved for shortcuts to often used programs. Touch screen PDAs, including Windows Mobile devices, usually have a detachable stylus that can be used on the touch screen. Interaction is then done by tapping the screen to activate buttons or menu choices, and dragging the stylus to, for example, highlight. Text input is usually done in one of four ways:


	Using a virtual keyboard, where a keyboard is shown on the touch screen. Input is done by tapping letters on the screen.

	Using external keyboard or chorded keyboard connected by USB, IR or Bluetooth.

	Using letter or word recognition, where letters or words are written on the touch screen, and then "translated" to letters in the currently activated text field. Despite rigorous research and development projects, end-users experience mixed results with this input method, with some finding it frustrating and inaccurate, while others are satisfied with the quality. Recognition and computation of handwritten horizontal and vertical formulas such as "1 + 2 =" was also under development.

	Stroke recognition (one Palm implementation is called Graffiti). In this system a predefined set of strokes represents the various characters used in input. The user learns to draw these strokes on the screen or in an input area. The strokes are often simplified character shapes to make them easier for the device to recognize.



PDAs for business use, including the BlackBerry and Palm Treo, have full keyboards and scroll wheels or thumb wheels to facilitate data entry and navigation, in addition to supporting touch-screen input. There are also full-size foldable keyboards available that plug directly, or use wireless technology to interface with the PDA and allow for normal typing. BlackBerry has additional functionality, such as push-based email and applications.

Newer PDAs, such as the Apple iPhone, iPod Touch and Palm Pre include new user interfaces using other means of input. The iPhone and iPod touch uses a technology called Multi-touch, as does the Palm Pre and HTC HD2.

[edit] Memory cards

Although many early PDAs did not have memory card slots now most have either an SD (Secure Digital) and/or a Compact Flash slot. Although originally designed for memory, SDIO and Compact Flash cards are available for such things as Wi-Fi and Webcams. Some PDAs also have a USB port, mainly for USB flash drives. Some PDAs are now compatible with micro SD cards, which are physically much smaller than standard SD cards.

[edit] Wired connectivity

While many earlier PDAs connected via serial ports or other proprietary format, many today connect via USB cable. This served primarily to connect to a computer, and few, if any PDAs were able to connect to each other out of the box using cables, as USB requires one machine to act as a host - functionality which was not often planned. Some PDAs were able to connect to the internet, either by means of one of these cables, or by using an extension card with an ethernet port/RJ-45 adaptor.

[edit] Wireless connectivity

Most modern PDAs have Bluetooth wireless connectivity, an increasingly popular tool for mobile devices. It can be used to connect keyboards, headsets, GPS and many other accessories, as well as sending files between PDAs. Many mid-range and superior PDAs have Wi-Fi/WLAN/802.11-connectivity, used for connecting to Wi-Fi hotspots or wireless networks. Older PDAs predominantly have an IrDA (infrared) port; however fewer current models have the technology, as it is slowly being phased out due to support for Bluetooth and Wi-Fi. IrDA allows communication between two PDAs: a PDA and any device with an IrDA port or adapter. Most universal PDA keyboards use infrared technology because many older PDAs have it, and infrared technology is low-cost and has the advantage of being permitted aboard aircraft.

[edit] Synchronization

An important function of PDAs is synchronizing data with a PC. This allows up-to-date contact information stored on software such as Microsoft Outlook or ACT! to update the database on the PDA. The data synchronization ensures that the PDA has an accurate list of contacts, appointments and e-mail, allowing users to access the same information on the PDA as the host computer.

The synchronizing also prevents the loss of information stored on the device in case it is lost, stolen, or destroyed. Another advantage is that data input is usually a lot quicker on a PC, since text input via a touch screen is still not quite optimal. Transferring data to a PDA via the computer is therefore a lot quicker than having to manually input all data on the handheld device.

Most PDAs come with the ability to synchronize to a PC. This is done through synchronization software provided with the handheld, such as HotSync Manager, which comes with Palm OS handhelds, Microsoft ActiveSync for Windows XP and older operating systems, or Windows Mobile Device Center for Windows Vista, both of which sync with Microsoft Windows Mobile or Pocket PC devices.

These programs allow the PDA to be synchronized with a Personal information manager. This personal information manager may be an outside program or a proprietary program. For example, the BlackBerry PDA comes with the Desktop Manager program which can synchronize to both Microsoft Outlook and ACT!. Other PDAs come only with their own proprietary software. For example, some early Palm OS PDAs came only with Palm Desktop while later Palms such as the Treo 650 has the built-in ability to sync to Palm Desktop and/or Microsoft Outlook, while Microsoft's ActiveSync and Windows Mobile Device Center only synchronize with Microsoft Outlook or a Microsoft Exchange server.

Third-party synchronization software is also available for many PDAs from companies like Intellisync and CompanionLink. This software synchronizes these handhelds to other personal information managers which are not supported by the PDA manufacturers, such as GoldMine and IBM Lotus Notes.

[edit] Uses
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PDAs are used to store information that can be accessed at any time and anywhere.

[edit] Automobile navigation

Many PDAs are used in car kits and are fitted with differential Global Positioning System (GPS) receivers to provide realtime automobile navigation. PDAs are increasingly being fitted as standard on new cars.

Many systems can also display traffic conditions, dynamic routing and roadside mobile radar guns. Popular software in Europe and in America for this functionality are TomTom, Garmin, iGO etc. showing road conditions and 2D or 3D environments.

[edit] Ruggedized PDAs

For many years businesses and government organizations have relied upon rugged PDAs also known as enterprise digital assistants (EDAs) for mobile data applications. Typical applications include supply chain management in warehouses, package delivery, route accounting, medical treatment and record keeping in hospitals, facilities maintenance and management, parking enforcement, access control and security, capital asset maintenance, meter reading by utilities, and "wireless waitress" applications in restaurants and hospitality venues. A common feature of EDAs are the integration of Data Capture devices like Bar Code, RFID and Smart Card Readers.

[edit] Medical and scientific uses

In medicine, PDAs have been shown to aid diagnosis and drug selection and some studies have concluded that their use by patients to record symptoms improves the effectiveness of communication with hospitals during follow-up. A range of resources have been developed to cater for the demand from the medical profession which supply drug databases, treatment information and relevant news in formats specific to mobile devices and services such as AvantGo translate medical journals into readable formats and provide updates from journals. WardWatch organizes medical records to remind doctors making ward rounds of information such as the treatment regimens of patients and programs. Finally, Pendragon and Syware provide tools for conducting research with mobile devices, and connecting to a central server allowing the user to enter data into a centralized database using their PDA. Additionally, Microsoft Visual Studio and Sun Java provide programming tools for developing survey instruments on the handheld. These development tools allow for integration with SQL databases that are stored on the handheld and can be synchronized with a desktop/server based database.

Recently the development of Sensor Web technology has led to discussion of using wearable bodily sensors to monitor ongoing conditions like diabetes and epilepsy and alerting medical staff or the patient themselves to the treatment required via communication between the web and PDAs.

[edit] Educational uses
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As mobile technology becomes more common, it is increasingly being used as a learning tool. Some educational institutions have integrated PDAs into their teaching practices (MLearning).

PDAs and handheld devices are commonly allowed in the classroom for digital note taking. Students can spell-check, modify, and amend their class notes or e-notes. Some educators distribute course material through the use of the internet connectivity or infrared file sharing functions of the PDA. Textbook publishers have begun to release e-books, or electronic textbooks, which can be uploaded directly to a PDA, reducing the number of textbooks students must carry.

Software companies have developed programs to meet the instructional needs of educational institutions such as dictionaries, thesauri, word processing software, encyclopedias and digital planning lessons.

The increase in mobility of PDAs have caused some problems for school boards and educational institutions. School boards are now concerned about students utilizing the internet connectivity to share test answers or to gossip during class time. Many school boards have modernized their computer policies to address these new concerns. Software companies such as Scantron Corp. have now created programs for distributing digital quizzes which disables the infrared function on PDAs, which eliminates the possibility of information sharing between students during the examination. Many colleges, however, encourage the use of PDAs, and some business, nursing, and physician assistant (PA) programs even require them.

[edit] Sporting uses

PDAs may also be used by music enthusiasts. They can be used to play a variety of file formats (unlike most MP3 Players) during physical exercise (e.g. running), unlike certain larger devices such as laptops.

PDAs can be used by road rally enthusiasts. PDA software can be used for calculating distance, speed, time, and GPS navigation as well as unassisted navigation.

PDA's may be used to plan decompression dive profiles, use of mixtures up to 100% oxygen with programmes such as V-planner. Nitrox, Trimix, TriOx, HeliOx, OC, SCR, CCR, RB80, KISS and multilevel dives.

[edit] PDA for people with disabilities

PDAs offer varying degrees of accessibility for people with differing abilities, based on the particular device and service. People with vision, hearing, mobility, and speech impairments may be able to use PDAs on a limited basis, and this may be enhanced by the addition of accessibility software (e.g. speech recognition for verbal input instead of manual input). Universal design is relevant to PDAs as well as other technology, and a viable solution for many user-access issues, though it has yet to be consistently integrated into the design of popular consumer PDA devices.

PDAs have recently become quite useful in the Traumatic brain injury/Posttraumatic stress disorder population, especially seen in troops returning home from Operation Iraqi Freedom(OIF)/Operation Enduring Freedom(OEF). PDAs address memory issues and help these men and women out with daily life organization and reminders. As of quite recently, the Department of Veterans' Affairs (VA) has begun issuing thousands of PDAs to troops who present the need for them. Occupational therapists have taken on a crucial role within this population helping these veterans return to the normality of life they once had.

[edit] Popular consumer PDAs


	Abacus PDA Watch

	Acer N Series

	AlphaSmart

	Amida Simputer

	BlackBerry

	Encore Simputer

	E-TEN

	Fujitsu Siemens Computers Loox

	HP iPAQ

	HTC Corporation (Dopod, Qtek)'s series of Windows Mobile PDA/phones (HTC)

	HTC, especially the HTC P3470 aka Pharos

	I-mate

	Palm, Inc. (Tungsten E2, TX, Treo, Zire Handheld, and Pre)

	PocketMail (email PDA with inbuilt acoustic coupler)

	Psion - obsolete

	Royal

	Sharp Wizard and Sharp Zaurus - obsolete



[edit] Discontinued


	Atari Portfolio

	Apple Newton

	Dell Axim

	GMate Yopy

	Earlier Palm Handhelds

	HP Jornada Pocket PC (phased out/merged with iPAQ line in 2002)

	Compaq iPAQ Merged with HP iPAQ in 2000

	LifeDrive

	NEC MobilePro

	Osaris running EPOC OS distributed by Oregon Scientific

	Casio Pocket Viewer

	Roland PMA-5 (Personal Music Assistant)

	Sony CLI

	Tapwave Zodiac

	Toshiba e310

	Mindspring

	Sony Magic Link with the Magic Cap operating system



[edit] Rugged PDAs


	American industrial systems (Mil-Spec, IP67)

	Datalogic Mobile

	Hand Held Products (HHP)

	Intermec

	Psion Teklogix

	Symbol Technologies

	Trimble Navigation



[edit] See also


	Personal navigation assistant (PNA)





	Automotive navigation system

	Construction Field Computing

	Danger Hiptop

	Desknote

	G1

	Graffiti (Palm OS)

	Hipster PDA

	Information appliance

	Laptop

	Medical calculator

	Mobile software

	MLearning

	Mobile Web

	Netbook

	Personal area network

	Personal communicator

	Personal Information Display

	Personal information management

	Screen protector

	Smartphone

	Sony CLI

	Subnotebook

	Tablet PC

	Ultra-Mobile PC

	Wearable computer

	Sena Cases

	Timex Datalink

	Virtual assistance




[edit] References



	
	Wikimedia Commons has media related to: Personal digital assistants






	^ HWR accuracy:

	See comments in Wired's Apple Newton Just

	See comments under "Software" in MacTech's MessagePad 2000 review woooooo

	Comments by Pen Computing's editor

	See user testing results discussed in part 6 of this A.I. Magazine article on Newton HWR

	MessagePad 2000 review at Small Dog Electronics

	See comments under "Note-taking" in MessagePad 2000 review at "The History and Macintosh Society"

	What's Right With The Newton: HWR
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Mobile operating systems



	



	Embedded Linux-based
	
Access Linux Android bada Familiar LiMo MeeGo (Maemo Moblin) Mobilinux MotoMagx Openmoko OPhone SHR Qt Extended Ubuntu Mobile webOS MOAP(L)




	



	Others
	
BlackBerry BREW DoJa iPhone Java (FX ME)  Nokia OS (S30 S40)  Palm OS/Garnet OS PSP SavaJe Symbian OS (Symbian platform MOAP(S) UIQ S60 S80 S90)  Windows (CE Embedded Phone Classic Phone 7 Series XP Tablet PC) GEOS (PEN/GEOS GEOS-SC)




	



	See also: List of digital distribution platforms for mobile devices, Mobile development
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Computer sizes



	



	Classes of computers



	



	Larger
	
Super Minisuper Mainframe Mini (Midrange) Supermini Server

	





	



	Micro
	
Personal (Workstation Desktop Home SFF (Nettop)) Plug Portable




	



	Mobile
	



	
Desktop replacement computer Laptop Subnotebook (Netbook Smartbook) Tablet (Ultra-Mobile PC) Portable/Mobile data terminal Electronic organizer E-book reader Pocket computer Handheld game console




	



	
Wearable computer

	
Calculator watch Virtual retinal display Head-mounted display (Head-up display)




	



	
PDAs/IAs

	
Handheld PC Pocket PC Smartphone PMPs DAPs




	



	
Calculators

	
Scientific Programmable Graphing









	



	Others
	
Single-board computer Wireless sensor network Microcontroller Smartdust Nanocomputer
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			Freda may refer to:


	Freda, Michigan, a former mining town in the Upper Peninsula of Michigan

	Freda (character) from The Lord of the Rings film trilogy

	Typhoon Freda, a Category 3 typhoon which occurred in 1962

	Ford Freda, a motor vehicle introduced in the Japanese market in 1995

	Riccardo Freda (1909-1999), an Italian film director



[edit] See also


	Frida (disambiguation)
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Windows Mobile

	



	

Windows Mobile 6.5.3 Today Screen



	Company / developer
	Microsoft



	Programmed in
	C++



	OS family
	Windows CE



	Working state
	Current



	Latest stable release
	6.5.3 / February 2, 2010; 39 day(s) ago(2010-02-02)



	Latest unstable release
	7.0 / February 15, 2010; 26 day(s) ago(2010-02-15)



	Marketing target
	Mobile devices



	Kernel type
	Windows CE 5.2 (released in 2004)



	License
	Proprietary (Microsoft EULA)



	Official Website
	Windows Mobile




Windows Mobile is a compact mobile operating system developed by Microsoft, and designed for use in smartphones and mobile devices.

The current version is called 'Windows Mobile 6.5'. It is based on the Windows CE 5.2 kernel, and features a suite of basic applications developed using the Microsoft Windows API. It is designed to be somewhat similar to desktop versions of Windows, feature-wise and aesthetically. Additionally, third-party software development is available for Windows Mobile, and software can be purchased via the Windows Marketplace for Mobile.

Originally appearing as the Pocket PC 2000 operating system, most Windows Mobile devices come with a stylus pen, which is used to enter commands by tapping it on the screen. Microsoft announced a completely new phone platform, Windows Phone 7 Series, at the Mobile World Congress in Barcelona on February 15, 2010. Phones running Windows Mobile 6.x will not be upgradeable to version 7.

Windows Mobile's share of the Smartphone market has fallen year-on-year, decreasing 20% in Q3 2009. It is the 4th most popular smartphone operating system, with a 7.9% share of the worldwide smartphone market (after Symbian, BlackBerry OS and iPhone OS). In the United States, it is the 3rd most popular smartphone operating system for business use (after BlackBerry OS and iPhone OS), with a 24% share among enterprise users.
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[edit] Common features

Windows Mobile for Pocket PC carries these standard features in most of its versions:


	Today Screen shows the current date, owner information, upcoming appointments, e-mail messages, and tasks. (Is now Home screen in later WM6.5 builds)

	The taskbar shows the current time and the volume.

	Office Mobile a suite of Mobile versions of Microsoft Office applications

	Outlook Mobile comes with Windows Mobile.

	Internet Explorer Mobile is an Internet browser developed by Microsoft for Pocket PC and Handheld PC that comes loaded by default with Windows Mobile and Windows CE for Handheld PC.

	Windows Media Player for Windows Mobile.

	Client for PPTP VPNs.

	Internet Connection Sharing (ICS) which in mobile phones allows attached computers to share internet connections via USB and Bluetooth.

	Coherent file system similar to that of Windows 9x/Windows NT and support for many of the same file types.

	Ability to multitask.



[edit] Hardware

See also: List of Windows Mobile devices
There are three versions of Windows Mobile for various hardware devices:


	Windows Mobile Professional runs on 'Windows Phones' (smartphones) with touchscreens

	Windows Mobile Standard runs on 'Windows Phones' with regular screens

	Windows Mobile Classic which runs on 'Windows Mobile Classic devices' (Pocket PCs).







An O2 Pocket PC phone






A Smartphone (T-Mobile Dash)


[edit] Windows Mobile Classic devices (Pocket PC)

Main article: Pocket PC
A 'Windows Mobile Classic device' is a Windows Mobile personal digital assistant (PDA) that does not have telephone functionality. It was formerly known as the Pocket PC. It was the original intended platform for the Windows Mobile operating system. These devices consisted of both standalone Pocket PC devices without mobile phone capabilities, and those that included mobile phone capabilities. The most current name of Windows Mobile intended for use on Pocket PCs is officially "Windows Mobile 6 Professional" for devices with mobile phone capabilities and "Windows Mobile 6 Classic" for devices without mobile phone capabilities.

[edit] Windows Phone

Main article: Smartphone
The 'Windows Mobile' (Microsoft's term for its range of smartphones) became the next hardware platform after the Pocket PC to run Windows Mobile, and debuted with the release of Pocket PC 2002. Although in the broad sense of the term "Smartphone", both Pocket PC phones and Microsoft branded Smartphones each fit into this category, it should be noted that Microsoft's use of the term "Smartphone" includes only more specific hardware devices that differ from Pocket PC phones. Such Smartphones were originally designed without touchscreens, intended to be operated more efficiently with only one hand, and typically had lower display resolution than Pocket PCs. Microsoft's focus for the Smartphone platform was to create a device that functioned well as a phone and data device in a more integrated manner.

[edit] Versions

[edit] Pocket PC 2000





Typical Pocket PC 2000 Today Screen.


Pocket PC 2000, originally codenamed "Rapier", was released on April 19, 2000, and was based on Windows CE 3.0. It was the debut of what was later dubbed the Windows Mobile operating system, and meant to be a successor to the operating system aboard Palm-Size PCs. Backwards compatibility was retained with such Palm-Size PC applications. Pocket PC 2000 was intended mainly for Pocket PC devices, however several Palm-Size PC devices had the ability to be updated as well. In addition, several Pocket PC 2000 phones were released, however Microsoft's "Smartphone" hardware platform was not yet created. The only resolution supported by this release was 240 x 320 (QVGA). Removable storage card formats that were supported were CompactFlash and MultiMediaCard. At this time Pocket PC devices had not been standardized with a specific CPU architecture. As a result, Pocket PC 2000 was released on multiple CPU architectures; SH-3, MIPS, and ARM.

Aesthetically, the original Pocket PC operating system was similar to Windows 98, Windows Me, and Windows 2000 operating systems.

Features/built-in applications for Pocket PC 2000 included the following:


	Pocket Office

	Pocket Word

	Pocket Excel

	Pocket Outlook





	Pocket Internet Explorer

	Windows Media Player

	Microsoft Reader

	Microsoft Money

	Notes, a note taking application

	Character recognition support

	Infrared (IR) File beaming capability



[edit] Pocket PC 2002





Typical Pocket PC 2002 Today Screen.


Pocket PC 2002, originally codenamed "Merlin", was released in October 2001. Like Pocket PC 2000, it was powered by Windows CE 3.0. Although targeted mainly for 240  320 (QVGA) Pocket PC devices, Pocket PC 2002 was also used for Pocket PC phones, and for the first time, Smartphones. These Pocket PC 2002 Smartphones were mainly GSM devices. With future releases, the Pocket PC and Smartphone lines would increasingly collide as the licensing terms were relaxed allowing OEMs to take advantage of more innovative, individual design ideas. Aesthetically, Pocket PC 2002 was meant to be similar in design to the then newly released Windows XP.

New features/built-in applications included the following:


	Enhanced UI with theme support

	Spell checker and Word count tool in Pocket Word

	Savable downloads and WAP in Pocket Internet Explorer

	Virtual Private Networking support

	Synchronization of folders

	MSN Messenger

	Terminal Services

	Windows Media Player 8 with streaming capability

	Microsoft Reader 2

	Palm OS support for file beaming

	Improved Pocket Outlook

	Digital rights management (DRM) support in Microsoft Reader



[edit] Windows Mobile 2003





Typical Windows Mobile 2003 for Pocket PC Today Screen


Windows Mobile 2003, originally codenamed "Ozone", was released on June 23, 2003, and was the first release under the Windows Mobile banner. It came in four editions: "Windows Mobile 2003 for Pocket PC Premium Edition", "Windows Mobile 2003 for Pocket PC Professional Edition", "Windows Mobile 2003 for Smartphone" and "Windows Mobile 2003 for Pocket PC Phone Edition". The last was designed especially for Pocket PCs which include phone functionalities. The Professional Edition was used in Pocket PC budget models. It lacked a number of features that were in the Premium Edition, such as a client for L2TP/IPsec VPNs. Windows Mobile 2003 was powered by Windows CE 4.20.

New features/built-in applications included the following:


	Support for add-on keyboards

	Enhanced communications interface with Bluetooth device management

	Bluetooth file beaming support

	Bluetooth headset support

	Pictures application with viewing, cropping, e-mail, and beaming support

	Jawbreaker game

	Enhanced Pocket Outlook with vCard and vCal support

	Improved Pocket Internet Explorer

	Windows Media Player 9.0 with streaming optimization

	SMS reply options for Phone Edition

	MIDI file support as ringtones in Phone Edition



[edit] Windows Mobile 2003 SE

Windows Mobile 2003 Second Edition, also known as "Windows Mobile 2003 SE", was released on March 24, 2004 and first offered on the Dell Axim x30. This was the last version which allowed users to backup and restore an entire device through ActiveSync.

New features/built-in applications included the following:


	Portrait and Landscape switching for Pocket PCs

	Single-Column layout in Pocket Internet Explorer

	VGA (640480), 176х220, 240x240, 480x480 Screen resolution

	Wi-Fi Protected Access (WPA) support



[edit] Windows Mobile 5





Typical Windows Mobile 5.0 for Pocket PC Today Screen


Windows Mobile 5.0, originally codenamed "Magneto", was released at Microsoft's Mobile and Embedded Developers Conference 2005 in Las Vegas, May 9May 12, 2005. Microsoft plans to offer mainstream support for Windows Mobile 5 through October 12, 2010, and extended support through October 13, 2015. It was first offered on the Dell Axim x51. It used the .NET Compact Framework 1.0 SP3  an environment for programs based on .NET.


	Windows Mobile 5.0 included Microsoft Exchange Server "push" functionality improvements that worked with Exchange 2003 SP2. The "push" functionality also required vendor/device support With AKU2 software upgrades all WM 5.0 devices supported DirectPush.

	WM 5.0 featured increased battery life due to Persistent storage capability. Previously up to 50% (enough for 72 hours of storage) of battery power was reserved just to maintain data in volatile RAM. This continued the trend of Windows-based devices moving from using RAM as their primary storage medium to the use of a combination of RAM and flash memory (in use, there's no distinction between the two apparent to the user). Programs and frequently accessed data run in RAM, while most storage is in the flash memory. The OS seamlessly moves data between the two as needed. Everything is backed up in the flash memory, so unlike previous devices, WM5 devices do not lose any data if power is lost.

	With Windows Mobile 5.0, OS updates were released as Adaptation kit upgrades. AKU 3.5 is the most recent release for WM 5.0.



Further new features and built-in applications included:


	New version of Office called "Office Mobile"

	PowerPoint Mobile

	Graphing capability in Excel Mobile

	Tables and graphics insertion in Word Mobile





	Windows Media Player 10 Mobile

	Photo Caller ID

	DirectShow support

	Picture and Video package, which converged the management of videos and pictures

	Enhanced Bluetooth support

	Global Positioning System (GPS) management interface

	Default QWERTY keyboard-support

	Error reporting facility similar to that present in desktop and server Windows systems

	ActiveSync 4.2 with 15% increased synchronization speed



[edit] Windows Mobile 6





Windows Mobile 6.1 Standard Today Screen


Windows Mobile 6, formerly codenamed "Crossbow", was released on February 12, 2007 at the 3GSM World Congress 2007. It comes in three different versions: "Windows Mobile 6 Standard" for Smartphones (phones without touchscreens), "Windows Mobile 6 Professional" for Pocket PCs with phone functionality, and "Windows Mobile 6 Classic" for Pocket PCs without cellular radios.

Windows Mobile 6 is powered by Windows CE 5.0 (version 5.2) and is strongly linked to Windows Live and Exchange 2007 products. Windows Mobile 6 Standard was first offered on the Orange's SPV E650, while Windows Mobile 6 Professional was first offered on the O2's Xda Terra. Aesthetically, Windows Mobile 6 was meant to be similar in design to the then newly released Windows Vista. Functionally, it works much like Windows Mobile 5, but with much better stability.

New features/built-in applications include the following:


	320x320 and 800x480 (WVGA) screen resolution support

	Office Mobile support for Smartphones

	Operating System Live Update

	Improved Remote Desktop access(Available for only certain Pocket PCs)

	VoIP (Internet calling) support with AEC (Acoustic Echo Cancelling) and MSRT Audio Codec

	Windows Live for Windows Mobile

	Customer Feedback option

	Enhanced Microsoft Bluetooth Stack

	Storage Card Encryption (encryption keys are lost if device is cold-booted).

	Smartfilter for searching within programs

	Improved Internet Sharing

	HTML email support in Outlook Mobile

	Search ability for contacts in an Exchange Server Address Book

	AJAX, JavaScript, and XMLDOM support on Internet Explorer Mobile

	Out of Office Replies with Microsoft Exchange 2007

	Unlicensed Mobile Access (UMA) support for select operators

	Server Search on Microsoft Exchange 2007

	.NET Compact Framework v2 SP2 Preinstalled in ROM

	Microsoft SQL Server 2005 Compact Edition Preinstalled in ROM

	OneNote Mobile as a companion to Microsoft Office OneNote

	Office Mobile 6.1 announced with support for Office 2007 document formats (pptx, docx, xlsx).



[edit] Windows Mobile 6.1





Windows Mobile 6.1 Professional Today Screen


Windows Mobile 6.1 was announced April 1, 2008. It is a minor upgrade to the existing Windows Mobile 6 platform which brings with it various performance enhancements, a redesigned Home screen featuring horizontal tiles that expand on clicking to display more information, although this new home screen is featured only on Windows Mobile Standard edition. This feature was inexplicably left out of the Professional edition. Several other changes such as threaded SMS, full page zooming in Internet Explorer and 'Domain Enroll' have also been added, along with a "mobile" version of the Microsoft OneNote program and an interactive "Getting Started" wizard. Domain Enroll is functionality to connect the device to System Center Mobile Device Manager 2008, a product to manage mobile devices. There are other differences as well. The most prominent difference for the user is that the Standard version (like earlier versions) still creates automatic links for telephone numbers in Tasks and Appointments, which allows for the easier click and dial of stored telephone numbers within these Outlook items. For some reason, the Professional version has eliminated this important feature. Windows Mobile 6.1 also featured improved bandwidth efficiency in its push-email protocol "Activesync" of "up to 40%", this reduced data usage was the cause of considerably improved battery life in many devices.

Aside from the visual and feature distinctions, the underlying CE versions can be used to differentiate WM6.0 from WM 6.1. The version of Windows CE in WM 6.0 is 5.2.*, with the final number being a 4 digit build ID (e.g. 5.2.1622 on HTC Wing). In WM 6.1, the CE version is 5.2.* with a 5 digit build number (e.g. 5.2.19216 on Palm Treo 800w).

[edit] Windows Mobile 6.5





A Screenshot of the Windows Mobile 6.5 Today Screen


Windows Mobile 6.5 was never part of Microsoft's mobile phone roadmap, and has been described by its chief executive, Steve Ballmer, as an unwanted stopgap until the multi-touch enabled Windows Mobile 7 arrives in 2010. Version 6.5 is an upgrade to Windows Mobile 6.1 that was released to manufacturers on May 11, 2009, and the first devices running the operating system debuted in late October '09. This incremental update includes some significant new added features, such as a revamped GUI, though is generally regarded as a minor upgrade. It also includes the new Internet Explorer Mobile 6 browser, which has an improved interface over previous versions. Microsoft unveiled this version at the 2009 Mobile World Congress in February, and several devices now run this Windows Mobile version, those devices running Windows Mobile 6.5 onwards are marketed as "Windows phones". Along with Windows Mobile 6.5, Microsoft announced several Cloud computing services codenamed "SkyBox","SkyLine","SkyMarket". "SkyBox" has been confirmed as My Phone, while "SkyMarket" has been confirmed as Windows Marketplace for Mobile. Some aspects of the user interface have been redesigned with the home screen resembling that of Microsoft's Zune player and the sliding panel interface of Windows Mobile 6.1 Standard. This version was designed mainly for easier finger usage. Whilst this version of Windows Mobile does not natively support capacitive screens, mobile manufacturers have been able to successfully implement it on their devices 

Several phones currently running Windows Mobile 6.1 are updatable to Windows Mobile 6.5.

[edit] Windows Mobile 6.5.1

Builds of Windows Mobile 6.5.1 have already been leaked and unofficially ported to several Windows Mobile phones. Windows Mobile 6.5.1 will bring a more finger-friendly user interface, including icon based soft buttons (rather than text based), an updated contacts app, Microsoft (rather than the mobile carrier) support for A-GPS, improved threaded text messaging, and performance improvements.

[edit] Windows Mobile 6.5.3





A Screenshot of the Windows Mobile 6.5.3 Today Screen


On February 2, 2010, the Sony Ericsson Aspen with Windows Mobile 6.5.3 was officially announced, making it the first Windows Phone 6.5.3 smartphone. Since November 2009, several 6.5.3 builds had leaked (28nnn) and had been unofficially ported to some Windows Mobile phones.

Windows Mobile 6.5.3 brings a more finger-friendly user interface with several new ease of use features such as support for multitouch, complete touch control i.e. no need for a stylus, and drag and drop start menu icons. Touchable tiles now replace soft keys." Internet Explorer Mobile 6 has also received some major updates including decreased page load time, improved memory management and gesture smoothing.

[edit] Windows Mobile 6.5.5

Several builds of Windows Mobile 6.5.5 have leaked since January 2010 and have been unofficially ported to some Windows Mobile phones. It has few new features such as Office Mobile 2010 and threaded emails view.

[edit] Future versions

[edit] Windows Phone 7 Series

Main article: Windows Phone 7 Series




The Start screen of Windows Phone 7 Series


Windows Phone 7 Series, originally codenamed "Photon", is an upcoming version of the Windows Phone operating system developed by Microsoft. It is planned for release by "holiday" 2010.

Windows Phone 7 Series was initially intended to be released during 2009, but several delays prompted Microsoft to develop Windows Mobile 6.5 as an interim release. During the Mobile World Congress 2010 in Barcelona, Microsoft revealed details of Windows Phone 7 Series, which features a new operating system and integration with Xbox Live and Zune services.

It is rumored that phones running Windows Mobile 6.x will not be upgradeable to 7 Series.

[edit] Microsoft Pink

Main article: Microsoft Pink
Project Pink evolved from Microsoft's purchase of Danger Hiptop in 2008. Details are scarce, but a ZDNet source said that Project Pink will bring an entirely new software stack and services. Some reports say that the new mobile phone platform will be based around the Zune media device.

Project Pink is being developed inside Microsoft's Premium Mobile Experiences (PMX) division. Microsoft brought in employees from Danger Inc., with the intention of infusing industry talent and mobile experience into the project. The goal is said to be to create a mobile platform far superior to that of the Danger Sidekick. Reports say that Project Pink was originally going to be based on Windows Phone 7 Series, however, due to delays with Windows Phone 7 Series, it will now be built directly upon Windows CE. It will feature the Zune marketplace, and use XNA as a game platform.

The new platform is aimed at producing phones designed for users who are heavily into social networking and instant messaging. The technology acquired from Danger Hiptop has been described as a family of mobile devices running a bespoke operating system as part of a client-server system that is then licenced to mobile carriers.

Microsoft is said to be working on two new handsets based on Project Pink, codenamed Turtle and Pure, possibly to debut at the Consumer Electronics Show. The Microsoft designed phones will be manufactured by Sharp and co-branded.. According to the MobileTechWorld website, Project Pink will be a software service running on top of Windows Phone 7 Series devices .

[edit] Naming conventions



	
	Pocket PC 2000
	Pocket PC 2002
	Windows Mobile 2003
	Windows Mobile 2003 SE
	Windows Mobile 5.0
	Windows Mobile 6
	Windows Mobile 6.1
	Windows Mobile 6.5



	Pocket PC (Without Mobile Phone)
	Pocket PC 2000
	Pocket PC 2002
	Windows Mobile 2003 for Pocket PC
	N/A
	Windows Mobile 5.0 for Pocket PC
	Windows Mobile 6 Classic
	Windows Mobile 6.1 Classic
	N/A



	Pocket PC (With Mobile Phone)
	Pocket PC 2000 Phone Edition
	Pocket PC 2002 Phone Edition
	Windows Mobile 2003 for Pocket PC Phone Edition
	Windows Mobile 2003 SE for Pocket PC Phone Edition
	Windows Mobile 5.0 for Pocket PC Phone Edition
	Windows Mobile 6 Professional
	Windows Mobile 6.1 Professional
	Windows Mobile 6.5 Professional



	Smartphone (Without Touch Screen)
	N/A
	Smartphone 2002
	Windows Mobile 2003 for Smartphone
	Windows Mobile 2003 SE for Smartphone
	Windows Mobile 5.0 for Smartphone
	Windows Mobile 6 Standard
	Windows Mobile 6.1 Standard
	Windows Mobile 6.5 Standard




Other: Windows Mobile for Automotive 1.0, Windows Mobile software for Portable Media Centers

[edit] Market Share

[edit] History





A car with Windows Mobile advertising seen in Auckland, New Zealand in 2008.


Windows Mobile's share of the smartphone market has been in decline year-on-year. Gartner research data showed that while the total smartphone industry grew 27% between 2008 and 2009, Windows Phone's share of the smartphone market fell 2.7% in that same period.

In 2004, Windows Mobile accounted for 23% of worldwide smartphone sales. By 2008, its share had dropped to 14%. Microsoft licensed Windows Phone to four out of the world's five largest mobile phone manufacturers, with Nokia being the exception.

Although Microsoft apparently has 50 handset partners, 80% of the 50 million Windows Phone devices made have been built by one contract manufacturing group, HTC, which makes handsets for several major companies under their brands, as well as under its own brand.

In February 2009 Microsoft signed a deal with the third largest mobile phone maker, LG Electronics, to license Windows Mobile OS on 50 upcoming LG smartphone models. But in September, 2009, Palm, Inc. announced it would drop Windows Phone from its smartphone line-up. The Samsung Omnia Pro B7330 runs the Windows Phone operating system. An October 2009 report in DigiTimes said that Acer will shift its focus from Windows Phone to Google Android.

Windows Mobile used to be the most popular handset for business use, but 2009 saw this position depreciate. An InformationWeek survey found that 24% of handsets in business use ran Windows Phone, putting it in 3rd place for business and enterprise, behind iPhone (27%), and Blackberry (61%).

In October, 2009, Gartner predicted that by 2012, Windows Phone will remain the 4th most popular smartphone platform during the rise of Android only due to BlackBerry falling from 2nd to 5th. The New York Times said that cellular telephone manufacturers are moving away from Windows Phone, and instead shifting towards Android. Taiwan's Intelligence & Consulting Institute (MIC) predicted that Android's popularity may force Microsoft to reduce the Windows Phone licensing fees it charges handset makers, in order to reduce further market share losses.

Windows Phone's loss of market share became more rapid in Q3 2009. It suffered a 20% drop in Q3 compared to the previous quarter, at a time when total smartphone sales with all operating systems rose 13%. Gartner estimated that in Q3, 2009, Windows Phone share of worldwide smartphone sales was 7.9%.

Samsung announced in November 2009 that it will phase out the Windows Phone platform, to concentrate on its own bada operating system, as well as Google's Android.

[edit] Possible trends

In late 2009, many industry analysts and media reports began to express concerns about the future viability of the Windows Mobile platform, and whether Microsoft will keep supporting it into the future.

ZDnet said that "for all practical purposes, Windows Mobile is a dead platform", while CNET said "Windows Mobile has now been relegated resolutely to has-been status."

ABI Research said: "Heading into 2010, the momentum (for Windows Mobile) has dissipated and there has been wide speculation that Microsoft might be ready to bail out on the mobile operating system market altogether."

Gartner analysts questioned whether Windows Mobile had a future beyond version 7, due to its poor performance and falling market share. However, Gartner said that while Windows Mobile may be discontinued for consumer-focused smartphones, it still had a future in specialized industrial applications, such as for ruggedized devices used in warehousing and delivery trucks. Gartner said that Windows Mobile 7 could be "the last throw of the dice."

Analysts J.Gold Associates said in BusinessWeek that Microsoft will likely exit the mobile operating system market sometime between 2010 and 2011, saying "There are better ways for Microsoft to make money from smartphones than to keep investing in a mobile operating system that's losing share and relevance"

The New York Times reported that Windows Mobile "is foundering", as cellphone makers desert it in favor of Google's Android phone platform. It cited the difficulties in Microsoft's business model, which involves charging handset manufacturers up to $25 for each copy of Windows Mobile, while rival Google gives away Android for free.

The Washington Post said Windows Mobile is "bleeding market share in the space, and the future looks grim." It said that Google is using Android to "kill" Windows Mobile.

In February 2010 Microsoft announced a new operating system: Windows Phone 7 Series. It has been built from scratch and bears no resemblance to its dying predecessors. It is set for release in 'holiday season' 2010.

[edit] Software development

See also: Windows Marketplace for Mobile
Third-party software development is available for the Windows Phone operating system. There are several options for developers to use when deploying a mobile application. This includes writing native code with Visual C++, writing Managed code that works with the .NET Compact Framework, or Server-side code that can be deployed using Internet Explorer Mobile or a mobile client on the user's device. The .NET Compact Framework is actually a subset of the .NET Framework and hence shares many components with software development on desktop clients, application servers, and web servers which have the .NET Framework installed, thus integrating networked computing space (a.k.a. "The Cloud").

Microsoft typically releases Windows Phone Software development kits (SDKs) that work in conjunction with their Visual Studio development environment. These SDKs include emulator images for developers to test and debug their applications while writing them. Microsoft also distributes Visual Studio 2008 / 2005 Professional Editions, and server / database counterparts to students as downloads free of charge via its DreamSpark program.

Developer communities have used the SDK to port later versions of Windows Phone OS to older devices and making the OS images available for free, thus providing the devices with the current feature set. Microsoft has tolerated this procedure for some time but decided in February 2007 to ask developers to take their OS images off the net, which in turn raised discussions. At the same time Microsoft offered upgrades to Windows Mobile 6 versions to manufacturers for free.

Lazarus, Lexico, NS Basic and Basic4ppc provide an alternative development environment, allow for development on the desktop, which is then downloaded to the device. NS Basic as well as development on the actual device itself.

Some 3rd party development tools such as Basic4ppc use the .NET Compact Framework. Basic4ppc applications can be developed on both the desktop and on the device itself.. This is possible only for the couple last years. Prior to the release of Windows Mobile 2003, third-party software was developed using Microsoft's eMbedded Visual Tools, eMbedded Visual Basic (eVB) and eMbedded Visual C (eVC). eVB programs can usually be converted fairly easily to NS Basic/CE. or to Basic4ppc.

There is also a Python port named PythonCE and a GCC port, CeGCC.

Satellite Forms is a RAD tool that can produce Windows Phone compatible applications that use an RDK runtime engine. Extension libraries extend the functionality for various hardware.

On 5 July 2009, Microsoft opened a third-party application distribution service called Windows Marketplace for Mobile.

[edit] Criticism


	Versions of Windows Mobile prior to 6.5.3 did not recognise multi-touch screens. Device maker HTC Corporation created some work-arounds to allow multi-touch to work on some applications it installed on its HD2 handset. However, Microsoft applications on this handset, such as the Internet Explorer web browser do not support multi-touch.

	The interface of Windows Mobile 6.5 shows jarring inconsistencies, with some applications requiring the user to hold a Stylus to make them operate.

	Many Windows Phone business applications were designed for a stylus-pen input, and are difficult or impossible to use on a capacitive multi-touch screen.

	Unlike Windows desktop computers, the Windows Phone operating system cannot be directly upgraded by the user. Instead, phone owners are at the mercy of their telephone service provider to issue an upgrade, which often does not happen. However, users with hardware that is capable of running the newer Windows Phone releases, can install the newer releases by using official, unofficial, unmodified or modified firmware files and flashing utilities for their hardware, that can be found at the xda-developers forum and the ppcgeeks forum.

	Several analysts from both Gartner and J.Gold Associates have expressed concern about the long-term future of Windows Phone. Motorola and Fedex said that Microsoft had given a commitment to continue supporting Windows Phone OS, at least for use in rugged industrial devices.

	On 25 September 2009, Microsoft CEO Steve Ballmer indicated that the company "screwed up with Windows Mobile". He lamented that Windows Mobile version 7 was not yet available. He said he had recently changed the Windows Mobile team to try to recoup losses.

	The kernel of Windows Mobile has not been updated for over 6 years. As of January, 2010, Windows Phone 6.5.x was based on the Windows CE 5.2 kernel, the same kernel that was running in Windows Mobile 5.0 in 2004. This means that Windows Phone OS is not optimized for modern processors, such as the newer ARM processors.

	A survey by CFI Group showed that Windows Phone users had a low level of customer satisfaction when compared to users of other smartphones. Out of a possible 100 points, Windows Phone rated only 66, compared with BlackBerry (73), Palm Pre (77), Google Android (77), and iPhone (83).

	The CFI Group survey said the majority of Windows Mobile users "have no idea what operating system is operating on their phone."



[edit] See also


	ActiveSync

	Adaptation kit upgrade

	Handheld PC

	List of Windows Mobile devices

	Microsoft data loss 2009

	Microsoft Office Mobile

	Windows Mobile Device Center

	Radio Interface Layer
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The iPad featuring the iBooks application


iBooks is an application announced by Apple Inc. in conjunction with the iPad on January 27, 2010. At that time, it was described by Apple as being available only in the United States. Product information released in March 2010 continues to indicate that iBooks will only be available in the U.S.

It receives ePub-format content from the iBookstore. It is also capable of embedding video. According to product information as of March, 2010, iBooks will be able to "read you the contents of any page" using VoiceOver.
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	^ http://www.apple.com/ipad/features/ibooks.html Apple - iPad - Buy and read books like never before

	^ http://www.wired.com/gadgetlab/2010/03/ipad-ebook-features/ Wired GadgetLab: iPad ebook features
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			From Wikipedia, the free encyclopedia

			(Redirected from Apple iPad)
									Jump to: navigation, search			
			This article is about the mobile tablet computer by Apple Inc.  For the retail point-of-sale device, see Fujitsu iPAD.


iPad

	

An iPad featuring the iBooks application



	Manufacturer
	Apple Inc.



	Type
	Tablet media player/PC



	Release date
	Wi-Fi model: April 3, 2010(2010-04-03)

Wi-Fi + 3G model: April 2010(2010-04)



	Operating system
	iPhone OS

3.2 (build 7B298g)

Released January 27, 2010; 45 day(s) ago(2010-01-27)



	Power
	Internal rechargeable non-removable 25wHr lithium-polymer battery; iPod Dock Connector



	CPU
	1GHz Apple A4



	Storage capacity
	Flash memory

16, 32, and 64GB



	Display
	1024 x 768px, 9.7in (25cm), 132ppi, 3:4 aspect ratio, XGA, LED-backlit IPS LCD display



	Input
	Multi-touch touchscreen display, headset controls, proximity and ambient light sensors, 3-axis accelerometer, digital compass



	Camera
	None



	Connectivity
	Wi-Fi (802.11a/b/g/n), Bluetooth 2.1+EDR, USB 2.0/Dock connector

Wi-Fi + 3G model also includes: A-GPS, micro-SIM slot, Quad-band GSM 850 900 1800 1900MHz GPRS/EDGE, Tri-band UMTS 850 1900 2100MHz HSDPA



	Online services
	iTunes Store, App Store, MobileMe, iBookstore



	Dimensions
	9.56in (24.3cm)(h)

7.47in (19.0cm)(w)

0.5in (1.3cm)(d)



	Weight
	Wi-Fi model: 1.5lb (680g)

Wi-Fi + 3G model: 1.6lb (730g)



	Related articles
	iPod touch, iPhone



	Website
	apple.com/ipad




The iPad is the first tablet computer developed by Apple Inc. Announced on January 27, 2010, it is part of a device category between a smartphone and a laptop computer. Similar in functionality to a larger and more powerful iPhone or iPod touch, it runs a modified version of the same operating system (iPhone OS). Its included applications have also been redesigned to take advantage of the larger screen with added functionality similar to their Mac OSX counterparts.

The iPad has a 9.7-inch (25cm) LED backlit multi-touch display with a pixel resolution of 1024x768, 16 to 64 gigabytes (GB) of flash memory, a 1-gigahertz (GHz) Apple A4 processor, Bluetooth 2.1, and a 30-pin dock connector to sync with iTunes and connect wired accessories.

Two models have been announced: one with 802.11n Wi-Fi and one with 802.11n Wi-Fi and 3G (which can connect to HSDPA cellular networks), and Assisted GPS. Both models may be purchased with three different memory capacities.

As Apple's first device to use its iBookstore service and companion iBooks ebook reading application, the iPad has been compared to Amazon's Kindle.
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History

Apple's development of a tablet computer began with the Newton MessagePad 100, first introduced in 1993. This effort led to the creation of the ARM6 processor core with Acorn Computers. Apple also developed a prototype PowerBook Duo-based tablet computer, the PenLite, but did not sell it to avoid hurting MessagePad sales. Apple released several more Newton-based PDAs, and discontinued the last in the line, the MessagePad 2100, in 1998.

By late 2009, the iPad's release had been rumored for several months with iSlate and iTablet among speculated names. The product was announced on January 27, 2010, at an Apple press conference at the Yerba Buena Center for the Arts in San Francisco.

Three days later, at the 52nd Grammy Awards, Stephen Colbert used an iPad in announcing the nominees.

Availability

In an e-mail to customers at the time of launch, Apple wrote


Application availability and pricing are subject to change. This device has not yet been authorized as required by the rules of the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased, until authorization is obtained.
 Apple , Wired News


As of March 12, 2010(2010 -03-12), customers in the U.S. are able to pre-order the iPad. The iPad is scheduled to go on sale in the U.S. on April 3 for the Wi-Fi version and at the end of April for the Wi-Fi + 3G version. Consumers in Australia, Canada, France, Germany, Italy, Japan, Spain, Switzerland and the UK will be able to buy both the Wi-Fi and Wi-Fi + 3G versions of the iPad in late April. The launch date is slightly later than anticipated, as the Wi-Fi model was expected to be released worldwide at the end of March. The Wi-Fi + 3G iPad will be unlocked so it can be used on other mobile carriers that support GSM micro-SIMs. 3G service will be provided in the U.S. by AT&T and sold with two prepaid contract-free data plan options: one for unlimited data and the other for 250MB/month at half the price. The plans will be activated on the iPad itself and can be canceled at any time.

Hardware





Steve Jobs, Apple CEO, introducing the iPad






Back of the iPad Wi-Fi






The iPad's home screen



Technical specifications

	Model
	Wi-Fi
	Wi-Fi + 3G



	Announce date
	
January 27, 2010




	Release date
	
April 3, 2010

	
Late April 2010




	Color display
	
4:3 aspect ratio, 9.7inch (20cm  15cm) IPS LCD with LED backlight




	Graphics
	
1024  768px, 132ppi, up to 720p video




	Processor
	
1GHz Apple A4 SoC based on the ARM Cortex-A8




	Memory
	
Flash - 16, 32, or 64GB




	Wireless
	
Integrated 802.11a/b/g/n and Bluetooth 2.1 + EDR




	Cellular
	No
	HSDPA using micro-SIM card tray



	GPS
	No
	Assisted GPS



	Sensors
	
Accelerometer, Ambient light sensor, Digital compass




	Operating system
	
iPhone OS 3.2




	Battery
	
Built-in Lithium-ion polymer battery; 25 Wh

(10 h usage, 140 h music playback, one-month standby)




	Weight
	
1.5lb (680g)

	
1.6lb (730g)




	Dimensions
	
9.56in (24.3cm) x 7.47in (19.0cm) x 0.5in (1.3cm)




	Controls
	
Home, Sleep, Screen rotation lock, Volume





Input and output

The iPad has a fairly minimalist selection of external ports and it only has a dock connector for general input and output and a 3.5mm headphone jack for plugging in headphones to listen to audio. It also has a speaker and a microphone.

Controls

The iPad and its iPhone-based OS are controlled using the multi-touch touchscreen that takes up most of the device's front side. The iPad also has external buttons for sleep, screen rotation lock and controlling the volume as well as a button to return to the home screen. It also has an Accelerometer (for motion sensitivity) and a digital magnetic compass. The switch that was originally used to mute the device was replaced by a button that locks the device's screen rotation just before the device's release, which was reportedly intended to improve the device's ease-of-use when lying down..

Battery replacement program

The iPad uses a non replaceable Lithium-ion polymer battery, that like all Li-ion and Li-poly batteries is susceptible to aging, and will lose a percentage of their capacity each year. To solve this aging problem for the user Apple has announced a "battery replacement program". For a fee of $99,- you can send in your iPad with a dead battery and receive one with a new battery. The iPad you will receive will not be the same one you will send in, and any files on the device will not be transferred to the new one, so you should back up the contents. 

Optional accessories

Apple will sell several iPad accessories, including:


	Keyboard Dock with hardware keyboard, 30-pin connector, and audio jack

	Case which can be used to stand the iPad in various positions

	Dock with 30-pin connector and audio jack

	Dock Connector to VGA Adapter for external monitor or projector

	Camera Connection Kit including a USB Type A connector adapter and an SD card reader, for transferring photos and videos

	USB Power Adapter with 2A (10W)



Software

Like the iPhone, with which it shares a development environment (iPhone SDK, or software development kit, version 3.2 beta onwards), the iPad will only run software downloaded from Apple's App Store. The iPad will run almost all third-party iPhone applications unmodified (they can be displayed at iPhone size or enlarged to fill the iPad's larger screen); developers can also create new apps or modify existing ones specifically for the iPad's features.

The iPad will come with the following applications: Safari, Mail, Photos, Video, YouTube, iPod, iTunes Store, App Store, Maps, Notes, Calendar, Contacts, and Spotlight. The iPad syncs with iTunes on a Mac or Windows PC. Apple ported its iWork suite from the Mac to the iPad; the Pages, Numbers, and Keynote applications will be sold in the App Store. Although the iPad is not designed as a cellphone replacement, a user can pair it with a Bluetooth headset and place phone calls using a VoIP application over Wi-Fi or 3G.

Books and magazines

See also: iBookstore
The iPad will also include the (U.S. only) iBooks application, which displays books and other ePub-format content downloaded from the iBookstore. Currently several major book publishers including Penguin Books, HarperCollins, Simon & Schuster and Macmillan have committed to publishing books for the iPad.

In February 2010, Cond Nast said it would sell iPad subscriptions for its GQ, Vanity Fair and Wired magazines by June.

Reception

Media reaction to the iPad announcement was mixed. Walt Mossberg wrote, "It's about the software, stupid", meaning hardware features and build are less important to the iPad's success than software and user interface, his first impressions of which were largely positive. Mossberg also called the price "modest" for a device of its capabilities, and praised the 10-hour battery life. Others, including PC Advisor and The Sydney Morning Herald, wrote that the iPad would also compete with proliferating netbooks, most of which use Microsoft Windows. And the $499 price surprised nearly everyone, including the tech press, Wall Street analysts, and Apple's competitors.

Yair Reiner said the iPad will compete against e-book devices such as the Barnes & Noble nook and the Amazon Kindle while offering 70% of revenue to publishers, the same arrangement afforded developers on the Apple App Store. Notably, a week before the iPad's expected release, the Amazon Kindle store increased publishers' revenue share to 70% as well.

Several days after the unveiling, Stephen Fry said people must use the iPad to truly appreciate its purpose and quality and commented that common criticisms of the device fall away after use. Fry noted the iPad's speed and responsiveness, the intuitive interface and the richness and detail of the display.

Expected features controversy

CNET and Gizmodo have listed features that are missing from the iPad that they believe customers expect, including a camera for video chat, Adobe Flash support, a widescreen screen aspect ratio, the ability to run more than one application at once, and a more flexible wired-data port than the iPod dock connector. The Seattle Post-Intelligencer and Gizmodo noted that the iPad will only officially support installing software from the App Store. CNET also criticised the iPad for its apparent lack of wireless sync which other portable devices such as Microsoft's Zune have had for a number of years now, at the moment there is no independant proof the iPad lacks this feature though, and the built in iTunes should be able to download from the internet as well.

While CNN and Wired News criticized the lack of a webcam, they defended other omissions, including Flash: "Who needs Flash, anyway? YouTube and Vimeo have both switched to H.264 for video streaming, and the rest of the world of Flash is painful to use"; multitasking: "it will not matter at all to the target user" and "likely a large part of that ten-hour battery life"; widescreen aspect ratio: "16:9 ratio in [portrait mode] would look oddly tall and skinny ... [4:3 is] a compromise, and a good one"; and a USB port: "The iPad is meant to be an easy-to-use appliance, not an all-purpose computer. A USB port would mean installing drivers for printers, scanners and anything else you might hook up".

Tech reporter Leo Laporte offered a mixed initial review, praising the iPad's speed but panning the lack of a camera, video output, USB or FireWire ports, and the inability to run multiple applications at the same time, specifically the inability to run a chat application along with other applications. He also mentioned the device's "locked down", closed nature, noting that some at the announcement protested Apple's "full control" of the software. He concluded that the iPad should be viewed as an "appliance" for media consumers, not really a computer in the traditional sense.

Digital rights controversy

For more details on on the digital rights controversy, see the iPhone OS article.
Digital rights advocates, including the Free Software Foundation, computer engineer and activist Brewster Kahle, and Internet-law specialist Jonathan Zittrain, have criticized the iPad for its use of the iPhone OS, which forbids users to install software unless it has been approved by Apple. These critics say Apple's restrictions unfairly deny users control over their own computers, and that such restrictions could stifle software innovation.

Product name

Like the iPhone, the iPad shares its name with existing products. The most publicized is the Fujitsu iPAD, a mobile multi-functional device sold to retailers to help clerks verify prices, check inventory, and close sales. The Japanese company Fujitsu introduced the iPAD in 2002, and the following year applied for the trademark. But the firm found the mark was already owned by Mag-Tek. Fujitsu's application was listed as "abandoned" in April 2009, and the ownership of the mark is unclear. Fujitsu is consulting attorneys over what, if any, action it may take.

In the first days after the iPad's announcement, some media and many online commenters criticized the name "iPad", noting its similarity to "pad", the common name for a sanitary napkin. Wired News said some women said this would make them less likely to buy the product. Shortly after the launch announcement, the hashtag "iTampon" became the number-two trending topic on the social networking site Twitter. Others noted that "iPad" sounds like "iPod" in various regional accents, including Bostonian and the Irish accent.

See also


	Comparison of e-book readers

	Comparison of portable media players

	List of iPhone OS devices

	Micro-Sim use by cell phone carriers
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	Wikimedia Commons has media related to: iPad
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	Apple Special Event January 2010 Apple Inc. January 27, 2010
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iPhone OS-based products



	



	Hardware
	
iPhone (models) iPod touch (models) iPad




	



	Software
	
Cocoa Touch Core Animation Core Location iTunes OS(version history) SDK WebKit




	



	Apps
	
iPod iBooks Mail Maps Safari(version history) Spotlight SpringBoard YouTube




	



	Services
	
App Store iTunes Store iBookstore MobileMe Push Notifications




	



	Other
	
300-page bill FairPlay History iFund Jailbreaking




	



	See also: Newton(OS, MessagePad)
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Apple hardware since 1998



	



	Consumer computers
	
eMac iMac (G3: Tray, Slot; G4; G5; Core; Core 2: Polycarbonate, Aluminum) Mac mini (G4; Core; Core 2: Server)




	



	Professional computers
	
Mac Pro Power Mac (G3: Outrigger, Minitower, AIO, B&W, Server; G4: Graphite, Quicksilver, MDD, Server, Cube; G5) Xserve (G4, CN; G5, CN; Intel)




	



	Notebook computers
	
iBook (G3: Clamshell, Dual USB; G4) MacBook (Core; Core 2: Polycarbonate (Discrete, Unibody), Aluminum) MacBook Air MacBook Pro (Core; Core 2: Discrete, Unibody) PowerBook (2400c, G3: Wallstreet, Lombard, Pismo; G4: Titanium, Aluminum)




	



	Consumer electronics
	
Apple TV Displays (Cinema, Studio) iPad iPhone (Original, 3G, 3GS) iPod (Classic: 1G, 2G, 3G, 4G, Photo, 5G, 6G; Mini: 1G, 2G; iPod+HP; Shuffle: 1G, 2G, 3G; Nano: 1G, 2G, 3G, 4G, 5G; Touch: 1G, 2G, 3G) Newton (MessagePad: 2000, 2100; eMate 300)




	



	Accessories
	
AirPort (Card: B, G, N; Base Station: Graphite, Snow, Extreme G, N, Express G, N) iPod (Click Wheel, Dock Connector, Camera Connector, iPod Hi-Fi, Nike+iPod) iSight Keyboard (Pro, Wireless) Mouse (USB, Pro, Wireless, Mighty, Magic) Remote SuperDrive Time Capsule USB Modem Xserve RAID




	



	Italics indicate discontinued products, bold italics indicate announced but not yet released products. See also: Apple hardware before 1998.
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Apple Inc.



	



	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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			From Wikipedia, the free encyclopedia

			(Redirected from Apple iPhone)
									Jump to: navigation, search			
			This article is about the mobile phone sold by Apple Inc.  For other uses, see IPhone (disambiguation).


iPhone

	

The iPhone 3GS is the most recent of three generations of the iPhone.



	Manufacturer
	Apple Inc.



	Type
	Slate smartphone



	Release date
	Original: June 29, 2007

3G: July 11, 2008

3GS: June 19, 2009



	Units sold
	42.48 million (as of Q1 2010)



	Operating system
	iPhone OS

3.1.3 (build 7E18)

Released February 2, 2010; 38 day(s) ago(2010-02-02)



	Power
	Original: 3.7V 1400mAh

3G: 3.7V 1150mAh

3GS: 3.7V 1219mAh

Internal rechargeable non-removable lithium-ion polymer battery



	CPU
	Original & 3G: Samsung 32-bit RISC ARM 1176JZ(F)-S v1.0

620MHz underclocked to 412MHz

PowerVR MBX Lite 3D GPU

3GS: Samsung S5PC100 ARM Cortex-A8

833MHz underclocked to 600MHz

PowerVR SGX GPU



	Storage capacity
	Flash memory

Original: 4, 8, & 16GB

3G: 8 & 16GB

3GS: 16 & 32GB



	Memory
	Original & 3G: 128MB eDRAM

3GS: 256MB eDRAM



	Display
	320  480px, 3.5in (89mm), 2:3 aspect ratio, 18-bit (262,144-color) LCD with 163 pixels per inch (ppi)



	Input
	Multi-touch touchscreen display, headset controls, proximity and ambient light sensors, 3-axis accelerometer

3GS also includes: digital compass



	Camera
	Original & 3G: 2.0 megapixels with geotagging

3GS: 3.0 megapixels with video (VGA at 30fps), geotagging, and automatic focus, white balance, & exposure



	Connectivity
	Wi-Fi (802.11b/g), Bluetooth 2.0+EDR (3GS: 2.1 + EDR), USB 2.0/Dock connector

Quad band GSM 850 900 1800 1900 MHz GPRS/EDGE

3G also includes: A-GPS; Tri band UMTS/HSDPA 850, 1900, 2100 MHz

3GS also supports: 7.2Mbps HSDPA



	Online services
	iTunes Store, App Store, MobileMe



	Dimensions
	Original:

115mm (4.5in)(h)

61mm (2.4in)(w)

11.6mm (0.46in)(d)

3G & 3GS:

115.5mm (4.55in)(h)

62.1mm (2.44in)(w)

12.3mm (0.48in)(d)



	Weight
	Original & 3GS: 135g (4.8oz)

3G: 133g (4.7oz)



	Related articles
	iPod Touch (Comparison), iPad




The iPhone is a line of Internet- and multimedia-enabled smartphones designed and marketed by Apple Inc. It functions as a camera phone (also including text messaging and visual voicemail), a portable media player (equivalent to a video iPod), and an Internet client (with e-mail, web browsing, and Wi-Fi connectivity)using the phone's multi-touch screen to provide a virtual keyboard in lieu of a physical keyboard.

The first-generation phone was quad-band GSM with EDGE; the second generation phone added UMTS with 3.6Mbps HSDPA; the third generation adds support for 7.2Mbps HSDPA downloading but remains limited to 384Kbps uploading as Apple has not implemented the HSPA protocol.

Apple announced the iPhone on January 9, 2007, after months of rumors and speculation. The (retroactively labelled) original iPhone was introduced in the United States on June 29, 2007 before being marketed in Europe. Time magazine named it the Invention of the Year in 2007. Released July 11, 2008, the iPhone 3G supports faster 3G data speeds and assisted GPS. Apple released version 3.0 of the iPhone OS for the iPhone (and iPod Touch) on June 17, 2009. The iPhone 3GS has improved performance, a camera with higher resolution and video capability, and voice control. It was released in the U.S., Canada and six European countries on June 19, 2009, in Australia and Japan on June 26, and saw international release in July and August 2009.
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History and availability

Main article: History of the iPhone
See also: List of iPhone OS devices




Worldwide iPhone sales by quarter. Sales volume is in millions. Q1 is the holiday season.Original iPhoneiPhone 3GiPhone 3G and 3Gs (Apple does not differentiate)






Worldwide iPhone availability:Original iPhone was available; now 3GSiPhone 3G and 3GSComing soon


Development of the iPhone began with Apple CEO Steve Jobs' direction that Apple engineers investigate touchscreens. Apple created the device during a secretive and unprecedented collaboration with AT&T MobilityCingular Wireless at the timeat an estimated development cost of US$150 million over thirty months. Apple rejected the "design by committee" approach that had yielded the Motorola ROKR E1, a largely unsuccessful collaboration with Motorola. Instead, Cingular gave Apple the liberty to develop the iPhone's hardware and software in-house.

Jobs unveiled the iPhone to the public on January 9, 2007 in a keynote address. Apple was required to file for operating permits with the FCC, but since such filings are made available to the public, the announcement came months before the iPhone had received approval. The iPhone went on sale in the United States on June 29, 2007, at 6:00pm local time, while hundreds of customers lined up outside the stores nationwide. The original iPhone was made available in the UK, France, and Germany in November 2007, and Ireland and Austria in the spring of 2008.

On July 11, 2008, Apple released the iPhone 3G in twenty-two countries, including the original six. Apple has since released the iPhone 3G in upwards of eighty countries and territories. Apple announced the iPhone 3GS on June 8, 2009, along with plans to release it later in June, July, and August, starting with the U.S., Canada and major European countries on June 19. Many would-be users have objected to the iPhone's cost, and 40% of users have household incomes over 100,000 USD. In an attempt to gain a wider market, Apple has retained the 8GB iPhone 3G at a lower price point. This is the latest of several price reductions since the iPhone's release in 2007; it now sells for one-sixth of the price of the original 8GB iPhone when it first became available. In the U.S., it now costs $99, down from $599, although it requires a two-year contract and a SIM lock.

Apple sold 6.1 million original iPhone units over five quarters. The company sold 3.8 million iPhone 3G units in the second quarter of fiscal 2009, ending March 2009, and 12.6 million 3G and 3GS combined, totaling 33.75 million iPhones sold to date (Q4 2009). Sales in Q4 2008 surpassed temporarily those of RIM's BlackBerry sales of 5.2 million units, which made Apple briefly the third largest mobile phone manufacturer by revenue, after Nokia and Samsung. Approximately 6.4 million iPhones are active in the U.S. alone. While iPhone sales constitute a significant portion of Apple's revenue, some of this income is deferred.

The iPhone has garnered positive reviews from critics like David Pogue and Walter Mossberg. The iPhone attracts users of all ages.

Hardware





A highlighted view of the proximity and ambient light sensors on the first-generation iPhone.






Rear view of the original iPhone (left) made of aluminum and plastic, and the iPhone 3G, made completely from a hard plastic material.






The proximity and ambient light sensors on the iPhone 3G (shown) are identical to the one on the iPhone 3GS.






The reverse of the iPhone 3G (left) is almost identical to that of the 3GS, differentiated only by the latter's reflective silver text which now matches the silver Apple logo, replacing the 3G's grey text.


Screen and input

The touchscreen is a 9cm (3.5in) liquid crystal display (320480px at 6.3px/mm, 160ppi, HVGA) with scratch-resistant glass, and uses 18-bit colour (can render 262,144 colours). The capacitive touchscreen is designed for a bare finger, or multiple fingers for multi-touch sensing. The touch and gesture features of the iPhone are based on technology originally developed by FingerWorks. Most gloves and styluses prevent the necessary electrical conductivity. The iPhone 3GS also features a fingerprint-resistant oleophobic coating.

The display responds to three sensors. A proximity sensor deactivates the display and touchscreen when the device is brought near the face during a call. This is done to save battery power and to prevent inadvertent inputs from the user's face and ears. An ambient light sensor adjusts the display brightness which in turn saves battery power. A 3-axis accelerometer senses the orientation of the phone and changes the screen accordingly, allowing the user to easily switch between portrait and landscape mode. Photo browsing, web browsing, and music playing support both upright and left or right widescreen orientations. The 3.0 update added landscape support for still other applications, such as email, and introduced shaking the unit as a form of input. The accelerometer can also be used to control third party apps, notably games.

A software update in January 2008 allowed the first generation iPhone to use cell tower and Wi-Fi network locations trilateration, despite lacking GPS hardware. The iPhone 3G and iPhone 3GS employ A-GPS, and the iPhone 3GS also has a digital compass.

The iPhone has three physical switches on the sides: wake and sleep, volume up and down, and ringer on and off. These are made of plastic on the original iPhone and metal on all later models. A single "Home" hardware button below the display brings up the main menu. The touch screen furnishes the remainder of the user interface.

The back of the original iPhone was made of aluminum with a black plastic accent. The iPhone 3G and 3GS feature a full plastic back to increase the strength of the GSM signal. The iPhone 3G is available in black with 8GB of space, and the discontinued 16GB model was sold in either black or white. The iPhone 3GS is available in both colors, regardless of storage capacity.

Audio and output





One of two speakers (left) and the microphone (right) surround the dock connector on the base of the iPhone. If a headset is plugged in, sound is played through it instead.


One loudspeaker is located above the screen as an earpiece, and another is located on the left side of the bottom of the unit, opposite a microphone on the bottom-right. Volume controls are located on the left side of the unit and as a slider in the iPod application. Both speakers are used for handsfree operations and media playback.

The 3.5mm TRRS connector for the headphones is located on the top left corner of the device. The headphone socket on the original iPhone is recessed into the casing, making it incompatible with most headsets without the use of an adapter. The iPhone 3G eliminates the issue with a flush-mounted headphone socket. Cars equipped with an auxiliary jack allow for handsfree use of the iPhone while driving as a substitute for Bluetooth.

While the iPhone is compatible with normal headphones, Apple provides a headset with additional functionality. A multipurpose button near the microphone can be used to play or pause music, skip tracks, and answer or end phone calls without touching the iPhone. A small number of third-party headsets specifically designed for the iPhone also include the microphone and control button. Apple sells headsets with volume controls, but they are only compatible with the iPhone 3GS.

The built-in Bluetooth 2.x+EDR supports wireless earpieces and headphones, which requires the HSP profile. Stereo audio was added in the 3.0 update for hardware that supports A2DP. While non-sanctioned third-party solutions exist, the iPhone does not officially support the OBEX file transfer protocol. The lack of these profiles prevents iPhone users from exchanging multimedia files, such as pictures, music and videos, with other bluetooth-enabled cell phones.

Composite or component video at up to 576i and stereo audio can be output from the dock connector using an adapter sold by Apple. Unlike many similar phones, the iPhone did not support voice recording until the 3.0 software update.

Battery





The top and side of the iPhone 3GS, identical to the iPhone 3G. The switches were black plastic on the original model. From left to right, sides: On/off switch, SIM card slot, headphone jack, silence switch, volume controls. Top: speaker, screen.


The iPhone features an internal rechargeable battery. Like an iPod but unlike most other cell phones, the battery is not user-replaceable. The iPhone can be charged when connected to a computer for syncing across the included USB to dock connector cable, similar to charging an iPod. Alternatively, a USB to AC adapter (or "wall charger," also included) can be connected to the cable to charge directly from an AC outlet. A number of third party accessories (stereos, car chargers, even solar chargers) are also available.

Apple runs tests on preproduction units to determine battery life. Apple's website says that the battery life "is designed to retain up to 80% of its original capacity after 400 full charge and discharge cycles", which is comparable to iPod batteries. The original iPhone's battery was stated to be capable of providing up to seven hours of video, six hours of web browsing, eight hours of talk time, 24 hours of music or up to 250 hours on standby. The iPhone 3G's battery is stated to be capable of providing up to seven hours of video, six hours of web browsing on Wi-Fi or five on 3G, ten hours of 2G talk time, or five on 3G, 24 hours of music, or 300 hours of standby. Apple claims that the 3GS can last for up to ten hours of video, nine hours of web browsing on Wi-Fi or five on 3G, twelve hours of 2G talk time, or five on 3G, 30 hours of music, or 300 hours of standby.

The battery life of the iPhone has been criticized by several technology journalists. This is also reflected by a J. D. Power and Associates customer satisfaction survey, which gave the "battery aspects" of the iPhone 3G its lowest rating of 2 out of 5 stars.

If the battery malfunctions or dies prematurely, the phone can be returned to Apple and replaced for free while still under warranty. The warranty lasts one year from purchase and can be extended to two years with AppleCare. The Foundation for Taxpayer and Consumer Rights, a consumer advocate group, has sent a complaint to Apple and AT&T over the fee that consumers have to pay to have the battery replaced. Though the battery replacement service and its pricing was not made known to buyers until the day the product was launched, it is similar to how Apple (and third parties) replace batteries for iPods.

Since July 2007 third party battery replacement kits have been available at a much lower price than Apple's own battery replacement program. These kits often include a small screwdriver and an instruction leaflet, but as with many newer iPod models the battery in the original iPhone has been soldered in. Therefore a soldering iron is required to install the new battery. The iPhone 3G uses a different battery fitted with a connector that is easier to replace, although replacement by any besides Apple still voids the warranty.

Camera

The iPhone and iPhone 3G feature a built-in Fixed focus 2.0megapixel camera located on the back for still digital photos. It has no optical zoom, flash or autofocus, and does not support video recording, however jailbreaking allows users to do so. Version 2.0 of iPhone OS introduced the capability to embed location data in the pictures, producing geocoded photographs. The iPhone 3GS has a 3.2megapixel camera, manufactured by OmniVision, featuring auto focus, auto white balance, and auto macro (up to 10cm). It is also capable of capturing 640x480 (VGA resolution) video at 30 frames per second, although compared to higher-end CCD based video cameras it does exhibit the rolling shutter effect. The video can then be cropped on the device itself and directly uploaded to YouTube, MobileMe, or other services.

Storage and SIM

The iPhone was initially released with two options for internal storage size: 4GB or 8GB. On September 5, 2007, Apple discontinued the 4GB models. On February 5, 2008, Apple added a 16GB model. The iPhone 3G was available in 16GB and is still available with 8GB. The iPhone 3GS comes in 16GB and 32GB variants. All data is stored on the internal flash drive; the iPhone does not support expanded storage through a memory card slot, or the SIM card.





The items included with the iPhone 3G. From left to right: Top of box; iPhone 3G; package with cloth, documentation, and SIM eject tool; headphones, USB cable, and wall charger.


The SIM card sits in a tray, which is inserted into a slot at the top of the device. The SIM tray can be ejected with a paperclip or the "SIM eject tool" (a simple piece of die-cut sheet metal) included with the iPhone 3G and 3GS. In most countries, the iPhone is usually sold with a SIM lock, which prevents the iPhone from being used on a different mobile network.

Moisture sensors

Like many modern electronics devices, the iPhone has moisture sensors to indicate whether water damage has affected a device. The sensors on an iPhone include a small disc located in the headphone jack and an area near the dock connector. The sensors are often used by Apple employees to determine whether the device qualifies for a warranty repair or replacement, and if the sensors show that the device has absorbed moisture they may determine that the device is not covered. However, the moisture sensors might be "tripped" through routine use, and if a device is worn while exercising the sweat from an owner may dampen the sensors enough to indicate water damage. On many other mobile phones from different manufacturers, the moisture sensors are located in a protected location, such as beneath the battery behind a battery cover, but the sensors on an iPhone are directly exposed to the environment. This has led to criticism of the placement of the sensors, which may also be affected by steam in a bathroom or other light environmental moisture.

Included items

All iPhone models include written documentation, and a dock connector to USB cable. The original and 3G iPhones also came with a cleaning cloth. The original iPhone included stereo headset (earbuds and a microphone) and a plastic dock to hold the unit upright while charging and syncing. The iPhone 3G includes a similar headset plus a SIM eject tool (the original model requires a paperclip). The iPhone 3GS includes the SIM eject tool and a revised headset, which adds volume buttons. The iPhone 3G and 3GS are compatible with the same dock, sold separately, but not the original model's dock. All versions include a USB power adapter, or "wall charger," which allows the iPhone to charge from an AC outlet. The iPhone 3G and iPhone 3GS sold in North America, Japan, Colombia, Ecuador, or Peru include an ultracompact USB power adapter.

Software





The default Home screen of the iPhone 3GS shows most of the applications provided by Apple. Users can download additional applications from the App store, create Web Clips, and rearrange the icons.


Main article: iPhone OS
See also: iPhone OS version history
The iPhone (and iPod Touch) run an operating system known as iPhone OS. It is based on a variant of the same Darwin operating system core that is found in Mac OS X. Also included is the "Core Animation" software component from Mac OS X v10.5 Leopard. Together with the PowerVR hardware (and on the iPhone 3GS, OpenGL ES 2.0), it is responsible for the interface's motion graphics. The operating system takes up less than half a GB of the device's total storage (4 to 32GB). It is capable of supporting bundled and future applications from Apple, as well as from third-party developers. Software applications cannot be copied directly from Mac OS X but must be written and compiled specifically for iPhone OS.

Like the iPod, the iPhone is managed with iTunes. The earliest versions of iPhone OS required version 7.3 or later, which is compatible with Mac OS X version 10.4.10 Tiger or later, and 32-bit or 64-bit Windows XP or Vista. The release of iTunes 7.6 expanded this support to include 64-bit versions of XP and Vista, and a workaround has been discovered for previous 64-bit Windows operating systems. Apple provides free updates to iPhone OS through iTunes, and major updates have historically accompanied new models. Such updates often require a newer version of iTunes for example, the 3.0 update requires iTunes 8.2 but the iTunes system requirements have stayed the same. Updates include both security patches and new features. For example, iPhone 3G users initially experienced dropped calls until an update was issued.

Interface

The interface is based around the home screen, a graphical list of available applications. iPhone applications normally run one at a time, although most functionality is still available when making a call or listening to music. The home screen can be accessed at any time by a hardware button below the screen, closing the open application in the process. By default, the Home screen contains the following icons: Messages (SMS and MMS messaging), Calendar, Photos, Camera, YouTube, Stocks, Maps (Google Maps), Weather, Voice Memos, Notes, Clock, Calculator, Settings, iTunes (store), App Store, and (on the iPhone 3GS only) Compass. Docked at the base of the screen, four icons for Phone, Mail, Safari (Internet), and iPod (multimedia) delineate the iPhone's main purposes. On January 15, 2008, Apple released software update 1.1.3, allowing users to create "Web Clips", home screen icons that resemble apps that open a user-defined page in Safari. After the update, iPhone users can rearrange and place icons on up to nine other adjacent home screens, accessed by a horizontal swipe. Users can also add and delete icons from the dock, which is the same on every home screen. Each home screen holds up to sixteen icons, and the dock holds up to four icons. Users can delete Web Clips and third-party applications at any time, and may select only certain applications for transfer from iTunes. Apple's default programs, however, may not be removed. The 3.0 update adds a system-wide search, known as Spotlight, to the left of the first home screen.

Almost all input is given through the touch screen, which understands complex gestures using multi-touch. The iPhone's interaction techniques enable the user to move the content up or down by a touch-drag motion of the finger. For example, zooming in and out of web pages and photos is done by placing two fingers on the screen and spreading them farther apart or bringing them closer together, a gesture known as "pinching". Scrolling through a long list or menu is achieved by sliding a finger over the display from bottom to top, or vice versa to go back. In either case, the list moves as if it is pasted on the outer surface of a wheel, slowly decelerating as if affected by friction. In this way, the interface simulates the physics of a real object. Other user-centered interactive effects include horizontally sliding sub-selection, the vertically sliding keyboard and bookmarks menu, and widgets that turn around to allow settings to be configured on the other side. Menu bars are found at the top and bottom of the screen when necessary. Their options vary by program, but always follow a consistent style motif. In menu hierarchies, a "back" button in the top-left corner of the screen displays the name of the parent folder.

Phone





When making a call, the iPhone presents a number of options. The screen is automatically disabled when held close to the face.


The iPhone allows audio conferencing, call holding, call merging, caller ID, and integration with other cellular network features and iPhone functions. For example, if a song is playing while a call is received, it gradually fades out, and fades back when the call has ended. The proximity sensor shuts off the screen and touch-sensitive circuitry when the iPhone is brought close to the face, both to save battery and prevent unintentional touches. This iPhone does not support video calling or videoconferencing because the camera and screen are on opposite sides of the device. The first two models only support voice dialing through third party applications. Voice control, available only on the iPhone 3GS, allows users to say a contact's name or number and the iPhone will dial.

The iPhone includes a visual voicemail (in some countries) feature allowing users to view a list of current voicemail messages on-screen without having to call into their voicemail. Unlike most other systems, messages can be listened to and deleted in a non-chronological order by choosing any message from an on-screen list.

A music ringtone feature was introduced in the United States on September 5, 2007. Users can create custom ringtones from songs purchased from the iTunes Store for a small additional fee. The ringtones can be 3 to 30 seconds long from any part of a song, can fade in and out, pause from half a second to five seconds when looped, or loop continuously. All customizing can be done in iTunes, or alternatively with Apple's GarageBand software 4.1.1 or later (available only on Mac OS X) or third-party tools.

Multimedia

The layout of the music library is similar to that of an iPod or current Symbian S60 phones. The iPhone can sort its media library by songs, artists, albums, videos, playlists, genres, composers, podcasts, audiobooks, and compilations. Options are always presented alphabetically, except in playlists, which retain their order from iTunes. The iPhone uses a large font that allows users plenty of room to touch their selection. Users can rotate their device horizontally to landscape mode to access Cover Flow. Like on iTunes, this feature shows the different album covers in a scroll-through photo library. Scrolling is achieved by swiping a finger across the screen. Alternatively, headset controls can be used to pause, play, skip, and repeat tracks. On the iPhone 3GS, the volume can be changed with the included Apple Earphones, and the Voice Control feature can be used to identify a track, play songs in a playlist or by a specific artist, or create a Genius playlist.





The photo display application supports both portrait and landscape orientations.


The iPhone supports gapless playback. Like the fifth generation iPods introduced in 2005, the iPhone can play digital video, allowing users to watch TV shows and movies in widescreen. Double-tapping switches between widescreen and fullscreen video playback.

The iPhone allows users to purchase and download songs from the iTunes Store directly to their iPhone. The feature originally required a Wi-Fi network, but now can use the cellular data network if one is not available.

The iPhone includes software that allows the user to upload, view, and e-mail photos taken with the camera. The user zooms in and out of photos by sliding two fingers further apart or closer together, much like Safari. The Camera application also lets users view the camera roll, the pictures that have been taken with the iPhone's camera. Those pictures are also available in the Photos application, along with any transferred from iPhoto or Aperture on a Mac, or Photoshop in Windows.

Internet connectivity





Wikipedia Main Page on iPhone's Safari in landscape mode


Internet access is available when the iPhone is connected to a local area Wi-Fi or a wide area GSM or EDGE network, both second-generation (2G) wireless data standards. The iPhone 3G introduced support for third-generation UMTS and HSDPA 3.6, but not HSUPA networks, and only the iPhone 3GS supports HSDPA 7.2. AT&T introduced 3G in July 2004, but as late as 2007 Steve Jobs stated that it was still not widespread enough in the US, and the chipsets not energy efficient enough, to be included in the iPhone. Support for 802.1X, an authentication system commonly used by university and corporate Wi-Fi networks, was added in the 2.0 version update.

By default, the iPhone will ask to join newly discovered Wi-Fi networks and prompt for the password when required. Alternatively, it can join closed Wi-Fi networks manually. The iPhone will automatically choose the strongest network, connecting to Wi-Fi instead of EDGE when it is available. Similarly, the iPhone 3G and 3GS prefer 3G to 2G, and Wi-Fi to either. Wi-Fi, Bluetooth, and 3G (on the iPhone 3G and 3GS) can all be deactivated individually. Airplane Mode disables all wireless connections at once, overriding other preferences.

The iPhone 3G has a maximum download rate of 1.4Mbps in the United States. Furthermore, files downloaded over cellular networks must be smaller than 10MB. Larger files, often email attachments or podcasts, must be downloaded over Wi-Fi (which has no file size limits). If Wi-Fi is unavailable, one workaround is to open the files directly in Safari.

Safari is the iPhone's native web browser, and it displays pages similar to its Mac and Windows counterparts. Web pages may be viewed in portrait or landscape mode and supports automatic zooming by pinching together or spreading apart fingertips on the screen, or by double-tapping text or images. The iPhone supports neither Flash nor Java. Consequently, the UK's Advertising Standards Authority adjudicated that an advertisement claiming the iPhone could access "all parts of the internet" should be withdrawn in its current form, on grounds of false advertising. The iPhone supports SVG, CSS, HTML Canvas, and Bonjour.

The maps application can access Google Maps in map, satellite, or hybrid form. It can also generate directions between two locations, while providing optional real-time traffic information. During the iPhone's announcement, Jobs demonstrated this feature by searching for nearby Starbucks locations and then placing a prank call to one with a single tap. Support for walking directions, public transit, and street view was added in the version 2.2 software update, but no voice-guided navigation. The iPhone 3GS can orient the map with its digital compass. Apple also developed a separate application to view YouTube videos on the iPhone, which streams videos after encoding them using the H.264 codec. Simple weather and stock quotes applications also tap in to the Internet.

iPhone users can and do access the Internet frequently, and in a variety of places. According to Google, the iPhone generates 50 times more search requests than any other mobile handset. According to Deutsche Telekom CEO Ren Obermann, "The average Internet usage for an iPhone customer is more than 100megabytes. This is 30 times the use for our average contract-based consumer customers." Nielsen found that 98% of iPhone users use data services, and 88% use the internet.

Text input





The virtual keyboard on the original iPhone's touchscreen.


For text input, the iPhone implements a virtual keyboard on the touchscreen. It has automatic spell checking and correction, predictive word capabilities, and a dynamic dictionary that learns new words. The keyboard can predict what word the user is typing and complete it, and correct for the accidental pressing of keys near the presumed desired key. The keys are somewhat larger and spaced farther apart when in landscape mode, which is supported by only a limited number of applications. Touching a section of text for a brief time brings up a magnifying glass, allowing users to place the cursor in the middle of existing text. The virtual keyboard can accommodate 21 languages, including character recognition for Chinese. The 3.0 update brought support for cut, copy, or pasting text, as well as landscape keyboards in more applications.

E-mail and text messages

The iPhone also features an e-mail program that supports HTML e-mail, which enables the user to embed photos in an e-mail message. PDF, Word, Excel, and Powerpoint attachments to mail messages can be viewed on the phone. Apple's MobileMe platform offers push email, which emulates the functionality of the popular BlackBerry email solution, for an annual subscription. Yahoo! offers a free push-email service for the iPhone. IMAP (although not Push-IMAP) and POP3 mail standards are also supported, including Microsoft Exchange and Kerio Connect. In the first versions of the iPhone firmware, this was accomplished by opening up IMAP on the Exchange server. Apple has also licensed Microsoft ActiveSync and now supports the platform (including push email) with the release of iPhone 2.0 firmware. The iPhone will sync e-mail account settings over from Apple's own Mail application, Microsoft Outlook, and Microsoft Entourage, or it can be manually configured on the device itself. With the correct settings, the e-mail program can access almost any IMAP or POP3 account.

Text messages are presented chronologically in a mailbox format similar to Mail, which places all text from recipients together with replies. Text messages are displayed in speech bubbles (similar to iChat) under each recipient's name. The iPhone currently has built-in support for e-mail message forwarding, drafts, and direct internal camera-to-e-mail picture sending. Support for multi-recipient SMS was added in the 1.1.3 software update. Support for MMS was added in the 3.0 update, but not for the original iPhone and not in the U.S. until September 25, 2009.

Third party applications


	See also: iPhone SDK and App Store



At WWDC 2007 on June 11, 2007 Apple announced that the iPhone would support third-party "web applications" written in Ajax that share the look and feel of the iPhone interface. On October 17, 2007, Steve Jobs, in an open letter posted to Apple's "Hot News" weblog, announced that a software development kit (SDK) would be made available to third-party developers in February 2008. The iPhone SDK was officially announced on March 6, 2008, at the Apple Town Hall facility. It allows developers to develop native applications for the iPhone and iPod Touch, as well as test them in an "iPhone simulator". However, loading an application onto the devices is only possible after paying a Apple Developer Connection membership fee. Developers are free to set any price for their applications to be distributed through the App Store, of which they will receive a 70 percent share. Developers can also opt to release the application for free and will not pay any costs to release or distribute the application beyond the membership fee. The SDK was made available immediately, while the launch of applications had to wait until the firmware update which was released on July 11, 2008. The update was free for iPhone users, but not for owners of iPod Touches with the 1.x release of iPhone OS, whose operating system can be updated to the current version of iPhone OS, so that they can run iPhone applications, only after paying a $10 fee.

Once a developer has submitted an application to the App Store, Apple holds firm control over its distribution. For example, Apple can halt the distribution of applications it deems inappropriate as has happened with a US$1000 program that has as sole purpose to demonstrate the wealth of its user. Apple has been criticized for banning third party applications that enable a functionality that Apple does not want the iPhone to have. In 2008, Apple rejected Podcaster, which allowed iPhone users to download podcasts directly to the iPhone claiming it duplicated the functionality of iTunes. Apple has since released a software update that grants this capability. NetShare, another rejected app, would have enabled users to tether their iPhone to a laptop or desktop, using its cellular network to load data for the computer.

Before the SDK was released, third-parties were permitted to design "Web Apps" that would run through Safari. Unsigned native applications are also available. The ability to install native applications onto the iPhone outside of the App Store will not be supported by Apple. Such native applications could be broken by any software update, but Apple has stated it will not design software updates specifically to break native applications other than those that perform SIM unlocking.

Accessibility

The iPhone can enlarge text to make it more accessible for vision-impaired users, and can accommodate hearing-impaired users with closed captioning and external TTY devices. The iPhone 3GS also features white on black mode, VoiceOver (a screenreader), and zooming for impaired vision, and mono audio for limited hearing in one ear. Apple regularly publishes Voluntary Product Accessibility Templates which explicitly state compliance with the US regulation "Section 508".

Intellectual property

Apple has filed more than 200 patent applications related to the technology behind the iPhone.

LG Electronics claimed the iPhone's design was copied from the LG Prada. Woo-Young Kwak, head of LG Mobile Handset R&D Center, said at a press conference, We consider that Apple copied Prada phone after the design was unveiled when it was presented in the iF Design Award and won the prize in September 2006.

On September 3, 1993, Infogear filed for the U.S. trademark "I PHONE" and on March 20, 1996 applied for the trademark "IPhone". "I Phone" was registered in March 1998, and "IPhone" was registered in 1999. Since then, the I PHONE mark had been abandoned. Infogear's trademarks cover "communications terminals comprising computer hardware and software providing integrated telephone, data communications and personal computer functions" (1993 filing), and "computer hardware and software for providing integrated telephone communication with computerized global information networks" (1996 filing). Infogear released a telephone with an integrated web browser under the name iPhone in 1998. In 2000, Infogear won an infringement claim against the owners of the iphones.com domain name. In June 2000, Cisco Systems acquired Infogear, including the iPhone trademark. On December 18, 2006 they released a range of re-branded Voice over IP (VoIP) sets under the name iPhone.

In October 2002, Apple applied for the "iPhone" trademark in the United Kingdom, Australia, Singapore, and the European Union. A Canadian application followed in October 2004 and a New Zealand application in September 2006. As of October 2006 only the Singapore and Australian applications had been granted. In September 2006, a company called Ocean Telecom Services applied for an "iPhone" trademark in the United States, United Kingdom and Hong Kong, following a filing in Trinidad and Tobago. As the Ocean Telecom trademark applications use exactly the same wording as Apple's New Zealand application, it is assumed that Ocean Telecom is applying on behalf of Apple. The Canadian application was opposed in August 2005 by a Canadian company called Comwave who themselves applied for the trademark three months later. Comwave have been selling VoIP devices called iPhone since 2004.

Shortly after Steve Jobs' January 9, 2007 announcement that Apple would be selling a product called iPhone in June 2007, Cisco issued a statement that it had been negotiating trademark licensing with Apple and expected Apple to agree to the final documents that had been submitted the night before. On January 10, 2007 Cisco announced it had filed a lawsuit against Apple over the infringement of the trademark iPhone, seeking an injunction in federal court to prohibit Apple from using the name. More recently, Cisco claimed that the trademark lawsuit was a "minor skirmish" that was not about money, but about interoperability.

On February 2, 2007, Apple and Cisco announced that they had agreed to temporarily suspend litigation while they held settlement talks, and subsequently announced on February 20, 2007 that they had reached an agreement. Both companies will be allowed to use the "iPhone" name in exchange for "exploring interoperability" between their security, consumer, and business communications products.

The iPhone has also inspired several leading high-tech clones, driving both Apple's popularity and consumer willingness to upgrade iPhones quickly.

On October 22, 2009 Nokia filed a lawsuit against Apple for infringement of its GSM, UMTS and WLAN patents. Nokia alledges that Apple has been violating ten of Nokia's patents since the iPhone's initial release.

Restrictions





Unlocked iPhone firmware version 3.0. The serial number has been self-censored.


Apple tightly controls certain aspects of the iPhone. The hacker community has found many workarounds, most of which are condemned by Apple and threaten to void the device's warranty. All iPhones must be activated (assigned a telephone number and carrier) before most features become available. "Jailbreaking" allows users to install apps not available on the App Store or modify basic functionality. SIM unlocking allows the iPhone to be used on a different carrier's network.

Activation

The iPhone normally prevents access to its media player and web features unless it has also been activated as a phone with an authorized carrier. On July 3, 2007, Jon Lech Johansen reported on his blog that he had successfully bypassed this requirement and unlocked the iPhone's other features with a combination of custom software and modification of the iTunes binary. He published the software and offsets for others to use.

Unlike the original, the iPhone 3G must be activated in the store in most countries. This makes the iPhone 3G more difficult, but not impossible, to hack. The need for in-store activation, as well as the huge number of first-generation iPhone and iPod Touch users upgrading to iPhone OS 2.0, caused a worldwide overload of Apple's servers on July 11, 2008, the day on which both the iPhone 3G and iPhone OS 2.0 updates as well as MobileMe were released. After the update, devices were required to connect to Apple's servers to authenticate the update, causing many devices to be temporarily unusable. Apple avoided this by releasing the 3.0 software two days before the iPhone 3GS.

Users on the O2 network in the United Kingdom, however, can buy the phone online and activate it via iTunes as with the previous model. Even where not required, vendors usually offer activation for the buyer's convenience. In the U.S., Apple has begun to offer free shipping on both the iPhone 3G and the iPhone 3GS (when available), reversing the in-store activation requirement. Best Buy and Wal-Mart will also sell the iPhone.

Third party applications ("jailbreaking")

See also: Jailbreak (iPhone OS)and iPhone Dev Team
The iPhone's operating system is designed to only run software that has an Apple-approved cryptographic signature. This restriction can be overcome by "jailbreaking" the phone, which involves replacing the iPhone's firmware with a slightly modified version that does not enforce the signature check. Doing so may be a circumvention of Apple's technical protection measures. Apple, in a statement to the United States Copyright Office in response to EFF lobbying for a DMCA exception for this kind of hacking, claimed that jailbreaking the iPhone would be copyright infringement due to the necessary modification of system software.

Some jailbroken phones are at risk of an iPhone worm, created by Ashley Towns, a 21-year-old Australian technical college student. He told an Australian media outlet that he created the virus to raise the issue of security The virus exploits a default password in SSH of jailbroken units to rickroll users of infected devices. This issue does not apply to all jailbroken iPhones, however, as SSH is a purely optional addon that most people do not install and therefore most users are not at risk as SSH is the only known way to wirelessly transfer an iPhone OS virus. The source code of the worm states that it was created due to boredom and the number of vulnerable iPhones on Ashley's Optus 3G range (26 of 27 hosts on the range running a SSH daemon could be accessed with the default password).

SIM unlocking





An original iPhone shown with the SIM tray partially ejected.


Most iPhones are sold with a SIM lock, which restricts the use of the phone to one particular carrier, a common practice with subsidized GSM phones. Unlike most GSM phones however, the phone cannot be officially unlocked by entering a code. The locked/unlocked state is maintained on Apple's servers per IMEI and is set when the iPhone is activated.

While the iPhone was initially sold in the US only on the AT&T network with a SIM lock in place, various hackers have found methods to "unlock" the phone from a specific network. Although AT&T is the only authorized iPhone carrier in the United States, unlocked iPhones can be used with an unauthorized carrier after unlocking. More than a quarter of the original iPhones sold in the United States were not registered with AT&T. Apple speculates that they were likely shipped overseas and unlocked, a lucrative market before the iPhone 3G's worldwide release. Unlocking iPhones in the U.S. is done because many would-be users dislike switching carriers or consider AT&T's monthly fees too expensive.

On November 21, 2007, T-Mobile in Germany announced it would sell the phone unlocked and without a T-Mobile contract, caused by a preliminary injunction against T-Mobile put in place by their competitor, Vodafone. On December 4, 2007, a German court decided to grant T-Mobile exclusive rights to sell the iPhone with SIM lock, overturning the temporary injunction. In addition, T-Mobile will voluntarily offer to unlock customers' iPhone after the contract expires.

AT&T has stated that the "iPhone cannot be unlocked, even if you are out of contract". On March 26, 2009 AT&T in the United States began selling the iPhone without a contract, though still SIM-locked to their network. Such iPhone units are often twice as expensive as those with contracts, because Apple and AT&T lose the deferred income.

Outside of the United States, policies differ. O2 and Orange in the United Kingdom, as well as four major carriers in Australia, (Three, Optus, Telstra, and Vodafone), offer legitimate unlocking. In some countries, including Hong Kong, Italy, New Zealand, and Russia, vendors sell iPhones not locked to any carrier.

See also


	iPad

	iPod Touch

	Newton - Apple's first pen-based operating system and hardware platform

	Smartphone
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	^ "Hamburg court re-locks iPhone in Germany". December 4, 2007. http://www.betanews.com/article/Hamburg_court_relocks_iPhone_in_Germany/1196796105. Retrieved 2008-06-06.

	^ "Answer Center: What is the unlock code for my iPhone?". AT&T. http://www.wireless.att.com/answer-center/main.jsp?t=solutionTab&ft=searchTab&ps=solutionPanels&locale=en_US&_dyncharset=UTF-8&solutionId=61097&isSrch=Yes. Retrieved 2009-05-13.

	^ Krazit, Tom (2009-13-19). "AT&T: No-contract iPhones coming next week". CNET News. http://news.cnet.com/8301-13579_3-10200602-37.html. Retrieved 2009-05-14.

	^ "Orange to sell iPhone SIM-free for 749". PC Retail Magazine. November 29, 2007. http://www.pcretailmag.com/news/29052/Orange-to-sell-iPhone-SIM-free-for-749. Retrieved 2008-01-06.

	^ http://store.apple.com/au/browse/home/shop_iphone/family/iphone?mco=MTE2OTU




External links



Find more about iPhone on Wikipedia's sister projects:


 Definitions from Wiktionary

 Textbooks from Wikibooks

 Quotations from Wikiquote

 Source texts from Wikisource

 Images and media from Commons

 News stories from Wikinews

 Learning resources from Wikiversity


	Apple's iPhone website

	Technical specifications (all models)

	iPhone at the Open Directory Project

	Video of Jobs launching the iPhone at Macworld 2007
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iPhone OS-based products



	



	Hardware
	
iPhone (models) iPod touch (models) iPad




	



	Software
	
Cocoa Touch Core Animation Core Location iTunes OS(version history) SDK WebKit




	



	Apps
	
iPod iBooks Mail Maps Safari(version history) Spotlight SpringBoard YouTube




	



	Services
	
App Store iTunes Store iBookstore MobileMe Push Notifications




	



	Other
	
300-page bill FairPlay History iFund Jailbreaking




	



	See also: Newton(OS, MessagePad)
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Apple hardware since 1998



	



	Consumer computers
	
eMac iMac (G3: Tray, Slot; G4; G5; Core; Core 2: Polycarbonate, Aluminum) Mac mini (G4; Core; Core 2: Server)




	



	Professional computers
	
Mac Pro Power Mac (G3: Outrigger, Minitower, AIO, B&W, Server; G4: Graphite, Quicksilver, MDD, Server, Cube; G5) Xserve (G4, CN; G5, CN; Intel)




	



	Notebook computers
	
iBook (G3: Clamshell, Dual USB; G4) MacBook (Core; Core 2: Polycarbonate (Discrete, Unibody), Aluminum) MacBook Air MacBook Pro (Core; Core 2: Discrete, Unibody) PowerBook (2400c, G3: Wallstreet, Lombard, Pismo; G4: Titanium, Aluminum)




	



	Consumer electronics
	
Apple TV Displays (Cinema, Studio) iPad iPhone (Original, 3G, 3GS) iPod (Classic: 1G, 2G, 3G, 4G, Photo, 5G, 6G; Mini: 1G, 2G; iPod+HP; Shuffle: 1G, 2G, 3G; Nano: 1G, 2G, 3G, 4G, 5G; Touch: 1G, 2G, 3G) Newton (MessagePad: 2000, 2100; eMate 300)




	



	Accessories
	
AirPort (Card: B, G, N; Base Station: Graphite, Snow, Extreme G, N, Express G, N) iPod (Click Wheel, Dock Connector, Camera Connector, iPod Hi-Fi, Nike+iPod) iSight Keyboard (Pro, Wireless) Mouse (USB, Pro, Wireless, Mighty, Magic) Remote SuperDrive Time Capsule USB Modem Xserve RAID




	



	Italics indicate discontinued products, bold italics indicate announced but not yet released products. See also: Apple hardware before 1998.
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Apple Inc.



	



	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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Lexcycle Stanza

	



	







	Developer(s)
	Lexcycle



	Stable release
	1.9.1 / August 12, 2009



	Operating system
	iPhone, iPod Touch, Mac OS X, Windows



	Type
	e-book reader



	License
	Proprietary



	Website
	Official website




Lexcycle Stanza is a freeware program for reading eBooks, digital newspapers, and other digital publications. The software supports the eBook formats EPUB, eReader, MS LIT, Amazon Kindle, Mobipocket, and PalmDoc, as well as general document formats HTML, PDF, MS Word, and Rich Text Format. The company Lexcycle is owned by Amazon.com (manufacturer/creator of the Amazon Kindle).

Stanza comes in two forms: Stanza iPhone/iPod, and Stanza Desktop.

Stanza iPhone/iPod allows users to manage a library of books on their Apple iPhone or iPod Touch and provides a customizable reading interface. It features an online catalog containing thousands of free classics, as well as the ability to synchronize with Stanza Desktop via Bonjour. Stanza iPhone has been one of the most popular book readers for the iPhone, listed as Apple's favorite free app in their App Store Turns 1 list of favorite apps.

Stanza Desktop features a variety of text layout views, such as multicolumn, vertical scrolling, and horizontal scrolling. Significantly, Stanza also supports exporting to a wide array of formats for use on mobile devices using 3rd party readers such as Mobipocket or the Amazon Kindle.

[edit] Adobe DRM Support

In February 2009, a few months before being bought by Amazon.com, Lexcycle announced that Stanza will be able to read ePub and PDF files protected by Adobe DRM during the following quarter. However, as no news about this support were coming as of late September 2009, and the comments in Lexcycle support forum became more and more insisting on news regarding this support, Neelan Choksi, Lexcyle COO, stated that "At this point in time, we are not supporting the Adobe DRM solution. This decision will be evaluated on a regular basis as we move forward.". It is now unclear if Stanza will ever support Adobe DRM.

[edit] References



	^ Greenberg, Andy (2008-10-02). "IPhone Steals Lead Over Kindle". Forbes. http://www.forbes.com/2008/10/02/stanza-kindle-iphone-tech-personal-cx_ag_ja_1002stanza.html. Retrieved 2008-10-02.

	^ "2008 Best Free or Ad Supported App". 148Apps. 2009-01-07. http://bestappever.com/awards/2008/fapp. Retrieved 2009-01-07.

	^ App Store Turns 1

	^ "Lexcycle Press Announcement regarding Adobe DRM". 11 February 2009. Archived from the original on 21 September 2009. http://www.webcitation.org/5jx74GHgT. Retrieved 21 September 2009.

	^ "Neelan Choksi regarding Adobe DRM support". 19 September 2009. Archived from the original on 21 September 2009. http://www.webcitation.org/5jx7c3SGB. Retrieved 21 September 2009. "At this point in time, we are not supporting the Adobe DRM solution. This decision will be evaluated on a regular basis as we move forward."




[edit] External links


	Lexcycle Stanza's official website

	Stanza on iTunes

	Lexcycle Stanza - Frequently Asked Questions

	Stanza - Time Magazine's Top 11 iPhone Applications

	Wired Magazine - Free Software Turns the iPhone Into an E-Book Reader
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Amazon.com



	



	People
	
Jeff Bezos Tony Hsieh Brian McBride Tom Szkutak Brian Valentine Werner Vogels Gregg Zehr

Former:Rick Dalzell Ram Shriram




	



	Products and services
	



	
Websites

	
A9.com AbeBooks Alexa (Ranking, Toolbar, Web Services) Amapedia Amazon China Askville CDNOW Digital Photography Review Endless.com Fresh IMDb(Box Office Mojo) Marketplace Payments PlanetAll Shelfari Zappos.com




	



	
Web Services

	
AAWS CloudFront EC2 FPS Mechanical Turk S3 SimpleDB SQS VPC




	



	
Digital

	
Audible.com Kindle Lexcycle Mobipocket MP3 Reflexive Entertainment Video on Demand




	



	
Technology

	
1-Click aStore Carbonado Dynamo Gurupa Lab126 Obidos




	



	
Investments

	
43 Things Amie Street(Songza) LibraryThing Sellaband




	



	
Other

	
ASIN Breakthrough Novel Award Fishbowl Statistically Improbable Phrases Vine









	



	Annual Revenue: ▲US$19.17 billion (FY 2008) Employees: 20,500 (FY 2008) Stock Symbol: NASDAQ:AMZN Website: Amazon.com
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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			This article is about the mobile phone sold by Apple Inc.  For other uses, see IPhone (disambiguation).


iPhone

	

The iPhone 3GS is the most recent of three generations of the iPhone.



	Manufacturer
	Apple Inc.



	Type
	Slate smartphone



	Release date
	Original: June 29, 2007

3G: July 11, 2008

3GS: June 19, 2009



	Units sold
	42.48 million (as of Q1 2010)



	Operating system
	iPhone OS

3.1.3 (build 7E18)

Released February 2, 2010; 40 day(s) ago(2010-02-02)



	Power
	Original: 3.7V 1400mAh

3G: 3.7V 1150mAh

3GS: 3.7V 1219mAh

Internal rechargeable non-removable lithium-ion polymer battery



	CPU
	Original & 3G: Samsung 32-bit RISC ARM 1176JZ(F)-S v1.0

620MHz underclocked to 412MHz

PowerVR MBX Lite 3D GPU

3GS: Samsung S5PC100 ARM Cortex-A8

833MHz underclocked to 600MHz

PowerVR SGX GPU



	Storage capacity
	Flash memory

Original: 4, 8, & 16GB

3G: 8 & 16GB

3GS: 16 & 32GB



	Memory
	Original & 3G: 128MB eDRAM

3GS: 256MB eDRAM



	Display
	320  480px, 3.5in (89mm), 2:3 aspect ratio, 18-bit (262,144-color) LCD with 163 pixels per inch (ppi)



	Input
	Multi-touch touchscreen display, headset controls, proximity and ambient light sensors, 3-axis accelerometer

3GS also includes: digital compass



	Camera
	Original & 3G: 2.0 megapixels with geotagging

3GS: 3.0 megapixels with video (VGA at 30fps), geotagging, and automatic focus, white balance, & exposure



	Connectivity
	Wi-Fi (802.11b/g), Bluetooth 2.0+EDR (3GS: 2.1 + EDR), USB 2.0/Dock connector

Quad band GSM 850 900 1800 1900 MHz GPRS/EDGE

3G also includes: A-GPS; Tri band UMTS/HSDPA 850, 1900, 2100 MHz

3GS also supports: 7.2Mbps HSDPA



	Online services
	iTunes Store, App Store, MobileMe



	Dimensions
	Original:

115mm (4.5in)(h)

61mm (2.4in)(w)

11.6mm (0.46in)(d)

3G & 3GS:

115.5mm (4.55in)(h)

62.1mm (2.44in)(w)

12.3mm (0.48in)(d)



	Weight
	Original & 3GS: 135g (4.8oz)

3G: 133g (4.7oz)



	Related articles
	iPod Touch (Comparison), iPad




The iPhone is a line of Internet- and multimedia-enabled smartphones designed and marketed by Apple Inc. It functions as a camera phone (also including text messaging and visual voicemail), a portable media player (equivalent to a video iPod), and an Internet client (with e-mail, web browsing, and Wi-Fi connectivity)using the phone's multi-touch screen to provide a virtual keyboard in lieu of a physical keyboard.

The first-generation phone was quad-band GSM with EDGE; the second generation phone added UMTS with 3.6Mbps HSDPA; the third generation adds support for 7.2Mbps HSDPA downloading but remains limited to 384Kbps uploading as Apple has not implemented the HSPA protocol.

Apple announced the iPhone on January 9, 2007, after months of rumors and speculation. The (retroactively labelled) original iPhone was introduced in the United States on June 29, 2007 before being marketed in Europe. Time magazine named it the Invention of the Year in 2007. Released July 11, 2008, the iPhone 3G supports faster 3G data speeds and assisted GPS. Apple released version 3.0 of the iPhone OS for the iPhone (and iPod Touch) on June 17, 2009. The iPhone 3GS has improved performance, a camera with higher resolution and video capability, and voice control. It was released in the U.S., Canada and six European countries on June 19, 2009, in Australia and Japan on June 26, and saw international release in July and August 2009.
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History and availability

Main article: History of the iPhone
See also: List of iPhone OS devices




Worldwide iPhone sales by quarter. Sales volume is in millions. Q1 is the holiday season.Original iPhoneiPhone 3GiPhone 3G and 3Gs (Apple does not differentiate)






Worldwide iPhone availability:Original iPhone was available; now 3GSiPhone 3G and 3GSComing soon


Development of the iPhone began with Apple CEO Steve Jobs' direction that Apple engineers investigate touchscreens. Apple created the device during a secretive and unprecedented collaboration with AT&T MobilityCingular Wireless at the timeat an estimated development cost of US$150 million over thirty months. Apple rejected the "design by committee" approach that had yielded the Motorola ROKR E1, a largely unsuccessful collaboration with Motorola. Instead, Cingular gave Apple the liberty to develop the iPhone's hardware and software in-house.

Jobs unveiled the iPhone to the public on January 9, 2007 in a keynote address. Apple was required to file for operating permits with the FCC, but since such filings are made available to the public, the announcement came months before the iPhone had received approval. The iPhone went on sale in the United States on June 29, 2007, at 6:00pm local time, while hundreds of customers lined up outside the stores nationwide. The original iPhone was made available in the UK, France, and Germany in November 2007, and Ireland and Austria in the spring of 2008.

On July 11, 2008, Apple released the iPhone 3G in twenty-two countries, including the original six. Apple has since released the iPhone 3G in upwards of eighty countries and territories. Apple announced the iPhone 3GS on June 8, 2009, along with plans to release it later in June, July, and August, starting with the U.S., Canada and major European countries on June 19. Many would-be users have objected to the iPhone's cost, and 40% of users have household incomes over 100,000 USD. In an attempt to gain a wider market, Apple has retained the 8GB iPhone 3G at a lower price point. This is the latest of several price reductions since the iPhone's release in 2007; it now sells for one-sixth of the price of the original 8GB iPhone when it first became available. In the U.S., it now costs $99, down from $599, although it requires a two-year contract and a SIM lock.

Apple sold 6.1 million original iPhone units over five quarters. The company sold 3.8 million iPhone 3G units in the second quarter of fiscal 2009, ending March 2009, and 12.6 million 3G and 3GS combined, totaling 33.75 million iPhones sold to date (Q4 2009). Sales in Q4 2008 surpassed temporarily those of RIM's BlackBerry sales of 5.2 million units, which made Apple briefly the third largest mobile phone manufacturer by revenue, after Nokia and Samsung. Approximately 6.4 million iPhones are active in the U.S. alone. While iPhone sales constitute a significant portion of Apple's revenue, some of this income is deferred.

The iPhone has garnered positive reviews from critics like David Pogue and Walter Mossberg. The iPhone attracts users of all ages.

Hardware





A highlighted view of the proximity and ambient light sensors on the first-generation iPhone.






Rear view of the original iPhone (left) made of aluminum and plastic, and the iPhone 3G, made completely from a hard plastic material.






The proximity and ambient light sensors on the iPhone 3G (shown) are identical to the one on the iPhone 3GS.






The reverse of the iPhone 3G (left) is almost identical to that of the 3GS, differentiated only by the latter's reflective silver text which now matches the silver Apple logo, replacing the 3G's grey text.


Screen and input

The touchscreen is a 9cm (3.5in) liquid crystal display (320480px at 6.3px/mm, 160ppi, HVGA) with scratch-resistant glass, and uses 18-bit colour (can render 262,144 colours). The capacitive touchscreen is designed for a bare finger, or multiple fingers for multi-touch sensing. The touch and gesture features of the iPhone are based on technology originally developed by FingerWorks. Most gloves and styluses prevent the necessary electrical conductivity. The iPhone 3GS also features a fingerprint-resistant oleophobic coating.

The display responds to three sensors. A proximity sensor deactivates the display and touchscreen when the device is brought near the face during a call. This is done to save battery power and to prevent inadvertent inputs from the user's face and ears. An ambient light sensor adjusts the display brightness which in turn saves battery power. A 3-axis accelerometer senses the orientation of the phone and changes the screen accordingly, allowing the user to easily switch between portrait and landscape mode. Photo browsing, web browsing, and music playing support both upright and left or right widescreen orientations. The 3.0 update added landscape support for still other applications, such as email, and introduced shaking the unit as a form of input. The accelerometer can also be used to control third party apps, notably games.

A software update in January 2008 allowed the first generation iPhone to use cell tower and Wi-Fi network locations trilateration, despite lacking GPS hardware. The iPhone 3G and iPhone 3GS employ A-GPS, and the iPhone 3GS also has a digital compass.

The iPhone has three physical switches on the sides: wake and sleep, volume up and down, and ringer on and off. These are made of plastic on the original iPhone and metal on all later models. A single "Home" hardware button below the display brings up the main menu. The touch screen furnishes the remainder of the user interface.

The back of the original iPhone was made of aluminum with a black plastic accent. The iPhone 3G and 3GS feature a full plastic back to increase the strength of the GSM signal. The iPhone 3G is available in black with 8GB of space, and the discontinued 16GB model was sold in either black or white. The iPhone 3GS is available in both colors, regardless of storage capacity.

Audio and output





One of two speakers (left) and the microphone (right) surround the dock connector on the base of the iPhone. If a headset is plugged in, sound is played through it instead.


One loudspeaker is located above the screen as an earpiece, and another is located on the left side of the bottom of the unit, opposite a microphone on the bottom-right. Volume controls are located on the left side of the unit and as a slider in the iPod application. Both speakers are used for handsfree operations and media playback.

The 3.5mm TRRS connector for the headphones is located on the top left corner of the device. The headphone socket on the original iPhone is recessed into the casing, making it incompatible with most headsets without the use of an adapter. The iPhone 3G eliminates the issue with a flush-mounted headphone socket. Cars equipped with an auxiliary jack allow for handsfree use of the iPhone while driving as a substitute for Bluetooth.

While the iPhone is compatible with normal headphones, Apple provides a headset with additional functionality. A multipurpose button near the microphone can be used to play or pause music, skip tracks, and answer or end phone calls without touching the iPhone. A small number of third-party headsets specifically designed for the iPhone also include the microphone and control button. Apple sells headsets with volume controls, but they are only compatible with the iPhone 3GS.

The built-in Bluetooth 2.x+EDR supports wireless earpieces and headphones, which requires the HSP profile. Stereo audio was added in the 3.0 update for hardware that supports A2DP. While non-sanctioned third-party solutions exist, the iPhone does not officially support the OBEX file transfer protocol. The lack of these profiles prevents iPhone users from exchanging multimedia files, such as pictures, music and videos, with other bluetooth-enabled cell phones.

Composite or component video at up to 576i and stereo audio can be output from the dock connector using an adapter sold by Apple. Unlike many similar phones, the iPhone did not support voice recording until the 3.0 software update.

Battery





The top and side of the iPhone 3GS, identical to the iPhone 3G. The switches were black plastic on the original model. From left to right, sides: On/off switch, SIM card slot, headphone jack, silence switch, volume controls. Top: speaker, screen.


The iPhone features an internal rechargeable battery. Like an iPod but unlike most other cell phones, the battery is not user-replaceable. The iPhone can be charged when connected to a computer for syncing across the included USB to dock connector cable, similar to charging an iPod. Alternatively, a USB to AC adapter (or "wall charger," also included) can be connected to the cable to charge directly from an AC outlet. A number of third party accessories (stereos, car chargers, even solar chargers) are also available.

Apple runs tests on preproduction units to determine battery life. Apple's website says that the battery life "is designed to retain up to 80% of its original capacity after 400 full charge and discharge cycles", which is comparable to iPod batteries. The original iPhone's battery was stated to be capable of providing up to seven hours of video, six hours of web browsing, eight hours of talk time, 24 hours of music or up to 250 hours on standby. The iPhone 3G's battery is stated to be capable of providing up to seven hours of video, six hours of web browsing on Wi-Fi or five on 3G, ten hours of 2G talk time, or five on 3G, 24 hours of music, or 300 hours of standby. Apple claims that the 3GS can last for up to ten hours of video, nine hours of web browsing on Wi-Fi or five on 3G, twelve hours of 2G talk time, or five on 3G, 30 hours of music, or 300 hours of standby.

The battery life of the iPhone has been criticized by several technology journalists. This is also reflected by a J. D. Power and Associates customer satisfaction survey, which gave the "battery aspects" of the iPhone 3G its lowest rating of 2 out of 5 stars.

If the battery malfunctions or dies prematurely, the phone can be returned to Apple and replaced for free while still under warranty. The warranty lasts one year from purchase and can be extended to two years with AppleCare. The Foundation for Taxpayer and Consumer Rights, a consumer advocate group, has sent a complaint to Apple and AT&T over the fee that consumers have to pay to have the battery replaced. Though the battery replacement service and its pricing was not made known to buyers until the day the product was launched, it is similar to how Apple (and third parties) replace batteries for iPods.

Since July 2007 third party battery replacement kits have been available at a much lower price than Apple's own battery replacement program. These kits often include a small screwdriver and an instruction leaflet, but as with many newer iPod models the battery in the original iPhone has been soldered in. Therefore a soldering iron is required to install the new battery. The iPhone 3G uses a different battery fitted with a connector that is easier to replace, although replacement by any besides Apple still voids the warranty.

Camera

The iPhone and iPhone 3G feature a built-in Fixed focus 2.0megapixel camera located on the back for still digital photos. It has no optical zoom, flash or autofocus, and does not support video recording, however jailbreaking allows users to do so. Version 2.0 of iPhone OS introduced the capability to embed location data in the pictures, producing geocoded photographs. The iPhone 3GS has a 3.2megapixel camera, manufactured by OmniVision, featuring auto focus, auto white balance, and auto macro (up to 10cm). It is also capable of capturing 640x480 (VGA resolution) video at 30 frames per second, although compared to higher-end CCD based video cameras it does exhibit the rolling shutter effect. The video can then be cropped on the device itself and directly uploaded to YouTube, MobileMe, or other services.

Storage and SIM

The iPhone was initially released with two options for internal storage size: 4GB or 8GB. On September 5, 2007, Apple discontinued the 4GB models. On February 5, 2008, Apple added a 16GB model. The iPhone 3G was available in 16GB and is still available with 8GB. The iPhone 3GS comes in 16GB and 32GB variants. All data is stored on the internal flash drive; the iPhone does not support expanded storage through a memory card slot, or the SIM card.





The items included with the iPhone 3G. From left to right: Top of box; iPhone 3G; package with cloth, documentation, and SIM eject tool; headphones, USB cable, and wall charger.


The SIM card sits in a tray, which is inserted into a slot at the top of the device. The SIM tray can be ejected with a paperclip or the "SIM eject tool" (a simple piece of die-cut sheet metal) included with the iPhone 3G and 3GS. In most countries, the iPhone is usually sold with a SIM lock, which prevents the iPhone from being used on a different mobile network.

Moisture sensors

Like many modern electronics devices, the iPhone has moisture sensors to indicate whether water damage has affected a device. The sensors on an iPhone include a small disc located in the headphone jack and an area near the dock connector. The sensors are often used by Apple employees to determine whether the device qualifies for a warranty repair or replacement, and if the sensors show that the device has absorbed moisture they may determine that the device is not covered. However, the moisture sensors might be "tripped" through routine use, and if a device is worn while exercising the sweat from an owner may dampen the sensors enough to indicate water damage. On many other mobile phones from different manufacturers, the moisture sensors are located in a protected location, such as beneath the battery behind a battery cover, but the sensors on an iPhone are directly exposed to the environment. This has led to criticism of the placement of the sensors, which may also be affected by steam in a bathroom or other light environmental moisture.

Included items

All iPhone models include written documentation, and a dock connector to USB cable. The original and 3G iPhones also came with a cleaning cloth. The original iPhone included stereo headset (earbuds and a microphone) and a plastic dock to hold the unit upright while charging and syncing. The iPhone 3G includes a similar headset plus a SIM eject tool (the original model requires a paperclip). The iPhone 3GS includes the SIM eject tool and a revised headset, which adds volume buttons. The iPhone 3G and 3GS are compatible with the same dock, sold separately, but not the original model's dock. All versions include a USB power adapter, or "wall charger," which allows the iPhone to charge from an AC outlet. The iPhone 3G and iPhone 3GS sold in North America, Japan, Colombia, Ecuador, or Peru include an ultracompact USB power adapter.

Software





The default Home screen of the iPhone 3GS shows most of the applications provided by Apple. Users can download additional applications from the App store, create Web Clips, and rearrange the icons.


Main article: iPhone OS
See also: iPhone OS version history
The iPhone (and iPod Touch) run an operating system known as iPhone OS. It is based on a variant of the same Darwin operating system core that is found in Mac OS X. Also included is the "Core Animation" software component from Mac OS X v10.5 Leopard. Together with the PowerVR hardware (and on the iPhone 3GS, OpenGL ES 2.0), it is responsible for the interface's motion graphics. The operating system takes up less than half a GB of the device's total storage (4 to 32GB). It is capable of supporting bundled and future applications from Apple, as well as from third-party developers. Software applications cannot be copied directly from Mac OS X but must be written and compiled specifically for iPhone OS.

Like the iPod, the iPhone is managed with iTunes. The earliest versions of iPhone OS required version 7.3 or later, which is compatible with Mac OS X version 10.4.10 Tiger or later, and 32-bit or 64-bit Windows XP or Vista. The release of iTunes 7.6 expanded this support to include 64-bit versions of XP and Vista, and a workaround has been discovered for previous 64-bit Windows operating systems. Apple provides free updates to iPhone OS through iTunes, and major updates have historically accompanied new models. Such updates often require a newer version of iTunes for example, the 3.0 update requires iTunes 8.2 but the iTunes system requirements have stayed the same. Updates include both security patches and new features. For example, iPhone 3G users initially experienced dropped calls until an update was issued.

Interface

The interface is based around the home screen, a graphical list of available applications. iPhone applications normally run one at a time, although most functionality is still available when making a call or listening to music. The home screen can be accessed at any time by a hardware button below the screen, closing the open application in the process. By default, the Home screen contains the following icons: Messages (SMS and MMS messaging), Calendar, Photos, Camera, YouTube, Stocks, Maps (Google Maps), Weather, Voice Memos, Notes, Clock, Calculator, Settings, iTunes (store), App Store, and (on the iPhone 3GS only) Compass. Docked at the base of the screen, four icons for Phone, Mail, Safari (Internet), and iPod (multimedia) delineate the iPhone's main purposes. On January 15, 2008, Apple released software update 1.1.3, allowing users to create "Web Clips", home screen icons that resemble apps that open a user-defined page in Safari. After the update, iPhone users can rearrange and place icons on up to nine other adjacent home screens, accessed by a horizontal swipe. Users can also add and delete icons from the dock, which is the same on every home screen. Each home screen holds up to sixteen icons, and the dock holds up to four icons. Users can delete Web Clips and third-party applications at any time, and may select only certain applications for transfer from iTunes. Apple's default programs, however, may not be removed. The 3.0 update adds a system-wide search, known as Spotlight, to the left of the first home screen.

Almost all input is given through the touch screen, which understands complex gestures using multi-touch. The iPhone's interaction techniques enable the user to move the content up or down by a touch-drag motion of the finger. For example, zooming in and out of web pages and photos is done by placing two fingers on the screen and spreading them farther apart or bringing them closer together, a gesture known as "pinching". Scrolling through a long list or menu is achieved by sliding a finger over the display from bottom to top, or vice versa to go back. In either case, the list moves as if it is pasted on the outer surface of a wheel, slowly decelerating as if affected by friction. In this way, the interface simulates the physics of a real object. Other user-centered interactive effects include horizontally sliding sub-selection, the vertically sliding keyboard and bookmarks menu, and widgets that turn around to allow settings to be configured on the other side. Menu bars are found at the top and bottom of the screen when necessary. Their options vary by program, but always follow a consistent style motif. In menu hierarchies, a "back" button in the top-left corner of the screen displays the name of the parent folder.

Phone





When making a call, the iPhone presents a number of options. The screen is automatically disabled when held close to the face.


The iPhone allows audio conferencing, call holding, call merging, caller ID, and integration with other cellular network features and iPhone functions. For example, if a song is playing while a call is received, it gradually fades out, and fades back when the call has ended. The proximity sensor shuts off the screen and touch-sensitive circuitry when the iPhone is brought close to the face, both to save battery and prevent unintentional touches. This iPhone does not support video calling or videoconferencing because the camera and screen are on opposite sides of the device. The first two models only support voice dialing through third party applications. Voice control, available only on the iPhone 3GS, allows users to say a contact's name or number and the iPhone will dial.

The iPhone includes a visual voicemail (in some countries) feature allowing users to view a list of current voicemail messages on-screen without having to call into their voicemail. Unlike most other systems, messages can be listened to and deleted in a non-chronological order by choosing any message from an on-screen list.

A music ringtone feature was introduced in the United States on September 5, 2007. Users can create custom ringtones from songs purchased from the iTunes Store for a small additional fee. The ringtones can be 3 to 30 seconds long from any part of a song, can fade in and out, pause from half a second to five seconds when looped, or loop continuously. All customizing can be done in iTunes, or alternatively with Apple's GarageBand software 4.1.1 or later (available only on Mac OS X) or third-party tools.

Multimedia

The layout of the music library is similar to that of an iPod or current Symbian S60 phones. The iPhone can sort its media library by songs, artists, albums, videos, playlists, genres, composers, podcasts, audiobooks, and compilations. Options are always presented alphabetically, except in playlists, which retain their order from iTunes. The iPhone uses a large font that allows users plenty of room to touch their selection. Users can rotate their device horizontally to landscape mode to access Cover Flow. Like on iTunes, this feature shows the different album covers in a scroll-through photo library. Scrolling is achieved by swiping a finger across the screen. Alternatively, headset controls can be used to pause, play, skip, and repeat tracks. On the iPhone 3GS, the volume can be changed with the included Apple Earphones, and the Voice Control feature can be used to identify a track, play songs in a playlist or by a specific artist, or create a Genius playlist.





The photo display application supports both portrait and landscape orientations.


The iPhone supports gapless playback. Like the fifth generation iPods introduced in 2005, the iPhone can play digital video, allowing users to watch TV shows and movies in widescreen. Double-tapping switches between widescreen and fullscreen video playback.

The iPhone allows users to purchase and download songs from the iTunes Store directly to their iPhone. The feature originally required a Wi-Fi network, but now can use the cellular data network if one is not available.

The iPhone includes software that allows the user to upload, view, and e-mail photos taken with the camera. The user zooms in and out of photos by sliding two fingers further apart or closer together, much like Safari. The Camera application also lets users view the camera roll, the pictures that have been taken with the iPhone's camera. Those pictures are also available in the Photos application, along with any transferred from iPhoto or Aperture on a Mac, or Photoshop in Windows.

Internet connectivity





Wikipedia Main Page on iPhone's Safari in landscape mode


Internet access is available when the iPhone is connected to a local area Wi-Fi or a wide area GSM or EDGE network, both second-generation (2G) wireless data standards. The iPhone 3G introduced support for third-generation UMTS and HSDPA 3.6, but not HSUPA networks, and only the iPhone 3GS supports HSDPA 7.2. AT&T introduced 3G in July 2004, but as late as 2007 Steve Jobs stated that it was still not widespread enough in the US, and the chipsets not energy efficient enough, to be included in the iPhone. Support for 802.1X, an authentication system commonly used by university and corporate Wi-Fi networks, was added in the 2.0 version update.

By default, the iPhone will ask to join newly discovered Wi-Fi networks and prompt for the password when required. Alternatively, it can join closed Wi-Fi networks manually. The iPhone will automatically choose the strongest network, connecting to Wi-Fi instead of EDGE when it is available. Similarly, the iPhone 3G and 3GS prefer 3G to 2G, and Wi-Fi to either. Wi-Fi, Bluetooth, and 3G (on the iPhone 3G and 3GS) can all be deactivated individually. Airplane Mode disables all wireless connections at once, overriding other preferences.

The iPhone 3G has a maximum download rate of 1.4Mbps in the United States. Furthermore, files downloaded over cellular networks must be smaller than 10MB. Larger files, often email attachments or podcasts, must be downloaded over Wi-Fi (which has no file size limits). If Wi-Fi is unavailable, one workaround is to open the files directly in Safari.

Safari is the iPhone's native web browser, and it displays pages similar to its Mac and Windows counterparts. Web pages may be viewed in portrait or landscape mode and supports automatic zooming by pinching together or spreading apart fingertips on the screen, or by double-tapping text or images. The iPhone supports neither Flash nor Java. Consequently, the UK's Advertising Standards Authority adjudicated that an advertisement claiming the iPhone could access "all parts of the internet" should be withdrawn in its current form, on grounds of false advertising. The iPhone supports SVG, CSS, HTML Canvas, and Bonjour.

The maps application can access Google Maps in map, satellite, or hybrid form. It can also generate directions between two locations, while providing optional real-time traffic information. During the iPhone's announcement, Jobs demonstrated this feature by searching for nearby Starbucks locations and then placing a prank call to one with a single tap. Support for walking directions, public transit, and street view was added in the version 2.2 software update, but no voice-guided navigation. The iPhone 3GS can orient the map with its digital compass. Apple also developed a separate application to view YouTube videos on the iPhone, which streams videos after encoding them using the H.264 codec. Simple weather and stock quotes applications also tap in to the Internet.

iPhone users can and do access the Internet frequently, and in a variety of places. According to Google, the iPhone generates 50 times more search requests than any other mobile handset. According to Deutsche Telekom CEO Ren Obermann, "The average Internet usage for an iPhone customer is more than 100megabytes. This is 30 times the use for our average contract-based consumer customers." Nielsen found that 98% of iPhone users use data services, and 88% use the internet.

Text input





The virtual keyboard on the original iPhone's touchscreen.


For text input, the iPhone implements a virtual keyboard on the touchscreen. It has automatic spell checking and correction, predictive word capabilities, and a dynamic dictionary that learns new words. The keyboard can predict what word the user is typing and complete it, and correct for the accidental pressing of keys near the presumed desired key. The keys are somewhat larger and spaced farther apart when in landscape mode, which is supported by only a limited number of applications. Touching a section of text for a brief time brings up a magnifying glass, allowing users to place the cursor in the middle of existing text. The virtual keyboard can accommodate 21 languages, including character recognition for Chinese. The 3.0 update brought support for cut, copy, or pasting text, as well as landscape keyboards in more applications.

E-mail and text messages

The iPhone also features an e-mail program that supports HTML e-mail, which enables the user to embed photos in an e-mail message. PDF, Word, Excel, and Powerpoint attachments to mail messages can be viewed on the phone. Apple's MobileMe platform offers push email, which emulates the functionality of the popular BlackBerry email solution, for an annual subscription. Yahoo! offers a free push-email service for the iPhone. IMAP (although not Push-IMAP) and POP3 mail standards are also supported, including Microsoft Exchange and Kerio Connect. In the first versions of the iPhone firmware, this was accomplished by opening up IMAP on the Exchange server. Apple has also licensed Microsoft ActiveSync and now supports the platform (including push email) with the release of iPhone 2.0 firmware. The iPhone will sync e-mail account settings over from Apple's own Mail application, Microsoft Outlook, and Microsoft Entourage, or it can be manually configured on the device itself. With the correct settings, the e-mail program can access almost any IMAP or POP3 account.

Text messages are presented chronologically in a mailbox format similar to Mail, which places all text from recipients together with replies. Text messages are displayed in speech bubbles (similar to iChat) under each recipient's name. The iPhone currently has built-in support for e-mail message forwarding, drafts, and direct internal camera-to-e-mail picture sending. Support for multi-recipient SMS was added in the 1.1.3 software update. Support for MMS was added in the 3.0 update, but not for the original iPhone and not in the U.S. until September 25, 2009.

Third party applications


	See also: iPhone SDK and App Store



At WWDC 2007 on June 11, 2007 Apple announced that the iPhone would support third-party "web applications" written in Ajax that share the look and feel of the iPhone interface. On October 17, 2007, Steve Jobs, in an open letter posted to Apple's "Hot News" weblog, announced that a software development kit (SDK) would be made available to third-party developers in February 2008. The iPhone SDK was officially announced on March 6, 2008, at the Apple Town Hall facility. It allows developers to develop native applications for the iPhone and iPod Touch, as well as test them in an "iPhone simulator". However, loading an application onto the devices is only possible after paying a Apple Developer Connection membership fee. Developers are free to set any price for their applications to be distributed through the App Store, of which they will receive a 70 percent share. Developers can also opt to release the application for free and will not pay any costs to release or distribute the application beyond the membership fee. The SDK was made available immediately, while the launch of applications had to wait until the firmware update which was released on July 11, 2008. The update was free for iPhone users, but not for owners of iPod Touches with the 1.x release of iPhone OS, whose operating system can be updated to the current version of iPhone OS, so that they can run iPhone applications, only after paying a $10 fee.

Once a developer has submitted an application to the App Store, Apple holds firm control over its distribution. For example, Apple can halt the distribution of applications it deems inappropriate as has happened with a US$1000 program that has as sole purpose to demonstrate the wealth of its user. Apple has been criticized for banning third party applications that enable a functionality that Apple does not want the iPhone to have. In 2008, Apple rejected Podcaster, which allowed iPhone users to download podcasts directly to the iPhone claiming it duplicated the functionality of iTunes. Apple has since released a software update that grants this capability. NetShare, another rejected app, would have enabled users to tether their iPhone to a laptop or desktop, using its cellular network to load data for the computer.

Before the SDK was released, third-parties were permitted to design "Web Apps" that would run through Safari. Unsigned native applications are also available. The ability to install native applications onto the iPhone outside of the App Store will not be supported by Apple. Such native applications could be broken by any software update, but Apple has stated it will not design software updates specifically to break native applications other than those that perform SIM unlocking.

Accessibility

The iPhone can enlarge text to make it more accessible for vision-impaired users, and can accommodate hearing-impaired users with closed captioning and external TTY devices. The iPhone 3GS also features white on black mode, VoiceOver (a screenreader), and zooming for impaired vision, and mono audio for limited hearing in one ear. Apple regularly publishes Voluntary Product Accessibility Templates which explicitly state compliance with the US regulation "Section 508".

Intellectual property

Apple has filed more than 200 patent applications related to the technology behind the iPhone.

LG Electronics claimed the iPhone's design was copied from the LG Prada. Woo-Young Kwak, head of LG Mobile Handset R&D Center, said at a press conference, We consider that Apple copied Prada phone after the design was unveiled when it was presented in the iF Design Award and won the prize in September 2006.

On September 3, 1993, Infogear filed for the U.S. trademark "I PHONE" and on March 20, 1996 applied for the trademark "IPhone". "I Phone" was registered in March 1998, and "IPhone" was registered in 1999. Since then, the I PHONE mark had been abandoned. Infogear's trademarks cover "communications terminals comprising computer hardware and software providing integrated telephone, data communications and personal computer functions" (1993 filing), and "computer hardware and software for providing integrated telephone communication with computerized global information networks" (1996 filing). Infogear released a telephone with an integrated web browser under the name iPhone in 1998. In 2000, Infogear won an infringement claim against the owners of the iphones.com domain name. In June 2000, Cisco Systems acquired Infogear, including the iPhone trademark. On December 18, 2006 they released a range of re-branded Voice over IP (VoIP) sets under the name iPhone.

In October 2002, Apple applied for the "iPhone" trademark in the United Kingdom, Australia, Singapore, and the European Union. A Canadian application followed in October 2004 and a New Zealand application in September 2006. As of October 2006 only the Singapore and Australian applications had been granted. In September 2006, a company called Ocean Telecom Services applied for an "iPhone" trademark in the United States, United Kingdom and Hong Kong, following a filing in Trinidad and Tobago. As the Ocean Telecom trademark applications use exactly the same wording as Apple's New Zealand application, it is assumed that Ocean Telecom is applying on behalf of Apple. The Canadian application was opposed in August 2005 by a Canadian company called Comwave who themselves applied for the trademark three months later. Comwave have been selling VoIP devices called iPhone since 2004.

Shortly after Steve Jobs' January 9, 2007 announcement that Apple would be selling a product called iPhone in June 2007, Cisco issued a statement that it had been negotiating trademark licensing with Apple and expected Apple to agree to the final documents that had been submitted the night before. On January 10, 2007 Cisco announced it had filed a lawsuit against Apple over the infringement of the trademark iPhone, seeking an injunction in federal court to prohibit Apple from using the name. More recently, Cisco claimed that the trademark lawsuit was a "minor skirmish" that was not about money, but about interoperability.

On February 2, 2007, Apple and Cisco announced that they had agreed to temporarily suspend litigation while they held settlement talks, and subsequently announced on February 20, 2007 that they had reached an agreement. Both companies will be allowed to use the "iPhone" name in exchange for "exploring interoperability" between their security, consumer, and business communications products.

The iPhone has also inspired several leading high-tech clones, driving both Apple's popularity and consumer willingness to upgrade iPhones quickly.

On October 22, 2009 Nokia filed a lawsuit against Apple for infringement of its GSM, UMTS and WLAN patents. Nokia alledges that Apple has been violating ten of Nokia's patents since the iPhone's initial release.

Restrictions





Unlocked iPhone firmware version 3.0. The serial number has been self-censored.


Apple tightly controls certain aspects of the iPhone. The hacker community has found many workarounds, most of which are condemned by Apple and threaten to void the device's warranty. All iPhones must be activated (assigned a telephone number and carrier) before most features become available. "Jailbreaking" allows users to install apps not available on the App Store or modify basic functionality. SIM unlocking allows the iPhone to be used on a different carrier's network.

Activation

The iPhone normally prevents access to its media player and web features unless it has also been activated as a phone with an authorized carrier. On July 3, 2007, Jon Lech Johansen reported on his blog that he had successfully bypassed this requirement and unlocked the iPhone's other features with a combination of custom software and modification of the iTunes binary. He published the software and offsets for others to use.

Unlike the original, the iPhone 3G must be activated in the store in most countries. This makes the iPhone 3G more difficult, but not impossible, to hack. The need for in-store activation, as well as the huge number of first-generation iPhone and iPod Touch users upgrading to iPhone OS 2.0, caused a worldwide overload of Apple's servers on July 11, 2008, the day on which both the iPhone 3G and iPhone OS 2.0 updates as well as MobileMe were released. After the update, devices were required to connect to Apple's servers to authenticate the update, causing many devices to be temporarily unusable. Apple avoided this by releasing the 3.0 software two days before the iPhone 3GS.

Users on the O2 network in the United Kingdom, however, can buy the phone online and activate it via iTunes as with the previous model. Even where not required, vendors usually offer activation for the buyer's convenience. In the U.S., Apple has begun to offer free shipping on both the iPhone 3G and the iPhone 3GS (when available), reversing the in-store activation requirement. Best Buy and Wal-Mart will also sell the iPhone.

Third party applications ("jailbreaking")

See also: Jailbreak (iPhone OS)and iPhone Dev Team
The iPhone's operating system is designed to only run software that has an Apple-approved cryptographic signature. This restriction can be overcome by "jailbreaking" the phone, which involves replacing the iPhone's firmware with a slightly modified version that does not enforce the signature check. Doing so may be a circumvention of Apple's technical protection measures. Apple, in a statement to the United States Copyright Office in response to EFF lobbying for a DMCA exception for this kind of hacking, claimed that jailbreaking the iPhone would be copyright infringement due to the necessary modification of system software.

Some jailbroken phones are at risk of an iPhone worm, created by Ashley Towns, a 21-year-old Australian technical college student. He told an Australian media outlet that he created the virus to raise the issue of security The virus exploits a default password in SSH of jailbroken units to rickroll users of infected devices. This issue does not apply to all jailbroken iPhones, however, as SSH is a purely optional addon that most people do not install and therefore most users are not at risk as SSH is the only known way to wirelessly transfer an iPhone OS virus. The source code of the worm states that it was created due to boredom and the number of vulnerable iPhones on Ashley's Optus 3G range (26 of 27 hosts on the range running a SSH daemon could be accessed with the default password).

SIM unlocking





An original iPhone shown with the SIM tray partially ejected.


Most iPhones are sold with a SIM lock, which restricts the use of the phone to one particular carrier, a common practice with subsidized GSM phones. Unlike most GSM phones however, the phone cannot be officially unlocked by entering a code. The locked/unlocked state is maintained on Apple's servers per IMEI and is set when the iPhone is activated.

While the iPhone was initially sold in the US only on the AT&T network with a SIM lock in place, various hackers have found methods to "unlock" the phone from a specific network. Although AT&T is the only authorized iPhone carrier in the United States, unlocked iPhones can be used with an unauthorized carrier after unlocking. More than a quarter of the original iPhones sold in the United States were not registered with AT&T. Apple speculates that they were likely shipped overseas and unlocked, a lucrative market before the iPhone 3G's worldwide release. Unlocking iPhones in the U.S. is done because many would-be users dislike switching carriers or consider AT&T's monthly fees too expensive.

On November 21, 2007, T-Mobile in Germany announced it would sell the phone unlocked and without a T-Mobile contract, caused by a preliminary injunction against T-Mobile put in place by their competitor, Vodafone. On December 4, 2007, a German court decided to grant T-Mobile exclusive rights to sell the iPhone with SIM lock, overturning the temporary injunction. In addition, T-Mobile will voluntarily offer to unlock customers' iPhone after the contract expires.

AT&T has stated that the "iPhone cannot be unlocked, even if you are out of contract". On March 26, 2009 AT&T in the United States began selling the iPhone without a contract, though still SIM-locked to their network. Such iPhone units are often twice as expensive as those with contracts, because Apple and AT&T lose the deferred income.

Outside of the United States, policies differ. O2 and Orange in the United Kingdom, as well as four major carriers in Australia, (Three, Optus, Telstra, and Vodafone), offer legitimate unlocking. In some countries, including Hong Kong, Italy, New Zealand, and Russia, vendors sell iPhones not locked to any carrier.

See also


	iPad

	iPod Touch

	Newton - Apple's first pen-based operating system and hardware platform

	Smartphone
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iPhone OS-based products



	



	Hardware
	
iPhone (models) iPod touch (models) iPad




	



	Software
	
Cocoa Touch Core Animation Core Location iTunes OS(version history) SDK WebKit




	



	Apps
	
iPod iBooks Mail Maps Safari(version history) Spotlight SpringBoard YouTube




	



	Services
	
App Store iTunes Store iBookstore MobileMe Push Notifications




	



	Other
	
300-page bill FairPlay History iFund Jailbreaking




	



	See also: Newton(OS, MessagePad)
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Apple hardware since 1998



	



	Consumer computers
	
eMac iMac (G3: Tray, Slot; G4; G5; Core; Core 2: Polycarbonate, Aluminum) Mac mini (G4; Core; Core 2: Server)




	



	Professional computers
	
Mac Pro Power Mac (G3: Outrigger, Minitower, AIO, B&W, Server; G4: Graphite, Quicksilver, MDD, Server, Cube; G5) Xserve (G4, CN; G5, CN; Intel)




	



	Notebook computers
	
iBook (G3: Clamshell, Dual USB; G4) MacBook (Core; Core 2: Polycarbonate (Discrete, Unibody), Aluminum) MacBook Air MacBook Pro (Core; Core 2: Discrete, Unibody) PowerBook (2400c, G3: Wallstreet, Lombard, Pismo; G4: Titanium, Aluminum)




	



	Consumer electronics
	
Apple TV Displays (Cinema, Studio) iPad iPhone (Original, 3G, 3GS) iPod (Classic: 1G, 2G, 3G, 4G, Photo, 5G, 6G; Mini: 1G, 2G; iPod+HP; Shuffle: 1G, 2G, 3G; Nano: 1G, 2G, 3G, 4G, 5G; Touch: 1G, 2G, 3G) Newton (MessagePad: 2000, 2100; eMate 300)




	



	Accessories
	
AirPort (Card: B, G, N; Base Station: Graphite, Snow, Extreme G, N, Express G, N) iPod (Click Wheel, Dock Connector, Camera Connector, iPod Hi-Fi, Nike+iPod) iSight Keyboard (Pro, Wireless) Mouse (USB, Pro, Wireless, Mighty, Magic) Remote SuperDrive Time Capsule USB Modem Xserve RAID




	



	Italics indicate discontinued products, bold italics indicate announced but not yet released products. See also: Apple hardware before 1998.
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Apple Inc.



	



	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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Mobipocket.com

	Type
	Public



	Founded
	2000



	Headquarters
	Paris



	Key people
	Thierry Brethes, Founder; Nathalie Ting, Founder; Martin Grner, CEO



	Industry
	Software



	Products
	Mobipocket Reader



	Website
	mobipocket.com




Mobipocket SA is a French company incorporated in March 2000 which produces Mobipocket Reader software, an E-Book reader for some PDAs, phones and desktop operating systems. The Mobipocket software package is free and consists of various publishing and reading tools for PDA, Smartphones, cellular phones and e-book devices (Symbian, Windows Mobile, Palm OS, Java ME, BlackBerry, Psion, Kindle and iLiad). An alpha release of the java-based version of the mobipocket reader was made available for cellphones on June 30, 2008. There is also a reader for desktop computers running Microsoft Windows, which also works with computers running Mac OS X and Linux using WINE .

Mobipocket.com was bought by Amazon.com in 2005. Amazon's acquisition was believed to be a result of Adobe Systems's announcement that it would no longer sell its eBook packaging and serving software.

The software provides:


	A personalized press review using the Mobipocket Web Companion, an automated content extraction tool dedicated to press articles.

	eBooks, including for each book a biography of the writer. Each downloaded eBook is registered in the My Mobipocket personal virtual library, from which a user has access to any previously downloaded eBook.

	A secure reading system, as a result of the encryption of eBooks (using DRM) and unique signature, a timestamp added to each book at the time of purchase.







Mobipocket on a Psion Series 5 PDA (with further information)


Depending on the device, different functions are available. Those are usually managing of books and their metadata, assigning books to arbitrary categories, auto-scroll, rotate by 90/180, bookmarks, custom hyperlinks within one or between different documents, highlighting, comments and by sketches. When transferring documents to other device types, functions that are not supported on the device will be ignored but the information one is reading will not be altered or deleted.

As noted above, there is a reader for personal computers that works with either encrypted or unencrypted Mobipocket books. It also allows import of different file formats, among them HTML, PDF, OEB , CHM , TXT and Microsoft Office formats.

Unencrypted Mobipocket books can be read on the Amazon Kindle natively. By using third-party programs such as Lexcycle Stanza, Calibre or Okular, unencrypted Mobipocket books can also be read on Mac OS X, the iPhone and Linux.

A user can thus create documents in the Mobipocket-format (.PRC) and use personal comments, bookmarks and so on on all devices supporting those features.

Note that there is no way to print or export the text itself nor the personalized additions without manually selecting, copying and pasting them piece by piece. According to Mobipocket support a print function will be released soon; an export feature is planned but not yet in an advanced stage as consultation with publishers continues.

[edit] See also


	Comparison of e-book formats: an overview of various e-book formats

	Amazon Kindle: Amazon's eBook device which can read DRM-free Mobipocket files

	BeBook: eBook reader by Endless Ideas BV, upgrade in September 2008 added capability to read Mobipocket files

	Cybook Gen3: Bookeen eBook device which can read DRM-free and DRM Mobipocket files

	Irex iLiad: Irex' eBook device which natively supports Mobipocket files, and synchronizes with the desktop Mobipocket reader

	Microsoft Reader: eBook reader for Windows PCs and Tablets, and Windows Mobile

	TomeRaider: an alternative ebook reader software with a large free ebook base including Wikipedia:TomeRaider database.



[edit] References



	^ http://www.mobipocket.com/dev/beta/j2me.asp

	^ WineHQ - Mobipocket Reader

	^ Franklin sells interest in company, retires shares - Philadelphia Business Journal.

	^ DRM Watch: Amazon.com Acquires Mobipocket

	^ http://wiki.mobileread.com/wiki/MOBI

	^ http://www.angelfire.com/ego2/idleloop/mbp_reader.html mbp reader: libre application for exporting mobipocket user notes and drawings.




[edit] External links


	Mobipocket.com (United States)

	Mobipocket reader

	Mobipocket reader 6.0 alpha for Java phones





	


	

vde

Amazon.com



	



	People
	
Jeff Bezos Tony Hsieh Brian McBride Tom Szkutak Brian Valentine Werner Vogels Gregg Zehr

Former:Rick Dalzell Ram Shriram




	



	Products and services
	



	
Websites

	
A9.com AbeBooks Alexa (Ranking, Toolbar, Web Services) Amapedia Amazon China Askville CDNOW Digital Photography Review Endless.com Fresh IMDb(Box Office Mojo) Marketplace Payments PlanetAll Shelfari Zappos.com




	



	
Web Services

	
AAWS CloudFront EC2 FPS Mechanical Turk S3 SimpleDB SQS VPC




	



	
Digital

	
Audible.com Kindle Lexcycle Mobipocket MP3 Reflexive Entertainment Video on Demand




	



	
Technology

	
1-Click aStore Carbonado Dynamo Gurupa Lab126 Obidos




	



	
Investments

	
43 Things Amie Street(Songza) LibraryThing Sellaband




	



	
Other

	
ASIN Breakthrough Novel Award Fishbowl Statistically Improbable Phrases Vine









	



	Annual Revenue: ▲US$19.17 billion (FY 2008) Employees: 20,500 (FY 2008) Stock Symbol: NASDAQ:AMZN Website: Amazon.com
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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This article is about the wireless e-mail device.  For other uses, see Blackberry (disambiguation).



	



	Screen
	480  360 pixels

(Curve 8900/Tour 9630/Bold 9700)

360  480 pixels (Storm)

480  320 pixels (Bold)

320  240 pixels (8300/8700/8800/8500 Series)

240  260 pixels

(7100/8100 Series)

240  320 pixels (8200 Series)

65,000 colors



	Default ringtone
	Polyphonic, MP3, MIDI



	Memory
	64 MB to 1 GB dependent upon model



	Networks
	GSM850/900/1800/1900

GPRS/EDGE/UMTS

CDMA/1xEV-DO

iDEN



	Connectivity
	microSD, USB, Bluetooth, WiFi, GPS



	Physical size
	50mm  106.7mm  14.5mm



	Weight
	87.9g to 155g dependent upon model




BlackBerry is a line of wireless mobile devices developed by Canadian company Research In Motion (RIM). While including smartphone applications (address book, calendar, to-do lists, etc.) as well as telephone capabilities on newer models, the BlackBerry is primarily known for its ability to send and receive e-mail wherever it can access a wireless network of certain cellular phone carriers. It commands a 20.8% share of worldwide smartphone sales, making it the second most popular platform after Nokia's Symbian, and is the most popular smartphone among business users.

The first BlackBerry device was introduced in 1999 as a two-way pager. In 2002, the more commonly known smartphone BlackBerry was released, which supports push e-mail, mobile telephone, text messaging, Internet faxing, Web browsing and other wireless information services. It is an example of a convergent device.

BlackBerry first made headway in the marketplace by concentrating on e-mail. RIM currently offers BlackBerry e-mail service to non-BlackBerry devices, such as the Palm Treo, through the BlackBerry Connect software. The original BlackBerry device had a monochrome display, but all current models have color displays.

Most current BlackBerry models have a built-in QWERTY keyboard, optimized for "thumbing", the use of only the thumbs to type, and there are also several models that include a SureType keypad for typing, and two models that are full touch-screen devices with no physical keyboard. System navigation is primarily accomplished by a scroll ball, or "trackball" in the middle of the device, older devices used a track wheel on the side and newer devices like the Blackberry Bold 9700 or Curve 8520/8530 use a small pad for navigation "trackpad" instead of a trackball. Some models (currently, those manufactured for use with iDEN networks such as Nextel and Mike) also incorporate a Push-to-Talk (PTT) feature, similar to a two-way radio.

Modern GSM-based BlackBerry handhelds incorporate an ARM 7 or 9 processor, while older BlackBerry 950 and 957 handhelds used Intel 80386 processors. The latest GSM BlackBerry models (8100, 8300 and 8700 series) have an Intel PXA901 312MHz processor, 64 MB flash memory and 16 MB SDRAM. CDMA BlackBerry smartphones are based on Qualcomm MSM6x00 chipsets which also include the ARM 9-based processor and GSM 900/1800 roaming (as the case with the 8830 and 9500) and include up to 256MB flash memory.
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[edit] Operating system

Main article: BlackBerry OS




BlackBerry 7250


RIM provides a proprietary multi-tasking operating system (OS) for the BlackBerry, which makes heavy use of the device's specialized input devices, particularly the scroll wheel (19992006) or more recently the trackball (September 12 2006present) and trackpad (September 2009-present). The OS provides support for Java MIDP 1.0 and WAP 1.2. Previous versions allowed wireless synchronization with Microsoft Exchange Server's e-mail and calendar, as well as with Lotus Domino's e-mail. The current OS 4 provides a subset of MIDP 2.0, and allows complete wireless activation and synchronization with Exchange's e-mail, calendar, tasks, notes and contacts, and adds support for Novell GroupWise and Lotus Notes.

Third-party developers can write software using these APIs, and proprietary BlackBerry APIs as well, but any application that makes use of certain restricted functionality must be digitally signed so that it can be associated to a developer account at RIM. This signing procedure guarantees the authorship of an application, but does not guarantee the quality or security of the code.

At present, there are few (if any) reports of Blackberry devices being infected by computer viruses; the heavily-encrypted nature of Blackberry data transmission would seem to have prevented virus propagation thus far.

[edit] CPU

Early BlackBerry devices used Intel-80386-based processors. The latest BlackBerry 9000 series is equipped with Intel XScale 624MHz CPU,which makes the fastest BlackBerry to date. Earlier BlackBerry 8000 series smartphones, such as the 8700 and the Pearl, are based on the 312MHz ARM XScale ARMv5TE PXA900. An exception to this is the BlackBerry 8707 which is based on the 80MHz Qualcomm 3250 chipset; this was due to the ARM XScale ARMv5TE PXA900 chipset not supporting 3G networks. The 80MHz Processor in the BlackBerry 8707 actually meant the device was often slower to download and render web pages over 3G than the 8700 was over EDGE networks.

[edit] Supporting software

[edit] BlackBerry Enterprise Server

BlackBerry handhelds are integrated into an organization's e-mail system through a software package called "BlackBerry Enterprise Server" (BES). Versions of BES are available for Microsoft Exchange, Lotus Domino and Novell GroupWise. Google has made a Connector for BES which makes BES available for Google Apps as well. While individual users may be able to use a wireless provider's e-mail services without having to install BES themselves, organizations with multiple users usually run BES on their own network. Some third-party companies provide hosted BES solutions. Every BlackBerry has an ID called BlackBerry PIN, which is used to identify the device to the BES.

BES can act as a sort of e-mail relay for corporate accounts so that users always have access to their e-mail. The software monitors the user's local "inbox", and when a new message comes in, it picks up the message and passes it to RIM's Network Operations Center (NOC). The messages are then relayed to the user's wireless provider, which in turn delivers them to the user's BlackBerry device.

This is called "push e-mail," because all new e-mails, contacts and calendar entries are "pushed" out to the BlackBerry device automatically, as opposed to the user synchronizing the data by hand or on a polling basis. Blackberry also supports polling email, which is how it supports POP. Device storage also enables the mobile user to access all data offline in areas without wireless service. As soon as the user connects again, the BES sends the latest data.

An included feature in the newer models of the BlackBerry is the ability for it to track your current location through trilateration. One can view the online maps on the phone and see current location denoted by a flashing dot. However, accuracy of BlackBerry trilateration is less than that of GPS due to a number of factors, including cell tower blockage by large buildings, mountains, or distance.

BES also provides handhelds with TCP/IP connectivity accessed through a component called "Mobile Data Service - Connection Service" (MDS-CS). This allows for custom application development using data streams on BlackBerry devices based on the Sun Microsystems Java ME platform.

In addition, BES provides network security, in the form of Triple DES or, more recently, AES encryption of all data (both e-mail and MDS traffic) that travels between the BlackBerry handheld and a BlackBerry Enterprise Server.

Most providers offer flat monthly pricing for unlimited data between BlackBerry units and BES. In addition to receiving e-mail, organizations can make intranets or custom internal applications with unmetered traffic.

With more recent versions of the BlackBerry platform, the MDS is no longer a requirement for wireless data access. Beginning with OS 3.8 or 4.0, BlackBerry handhelds can access the Internet (i.e. TCP/IP access) without an MDS - previously only e-mail and WAP access was possible without a BES/MDS. The BES/MDS is still required for secure e-mail, data access, and applications that require WAP from carriers that do not allow WAP access.

[edit] BlackBerry Internet Service

The primary alternative to using BlackBerry Enterprise Server is to use the BlackBerry Internet Service. It was developed primarily for the average consumer rather than for the business consumer. This service allows POP3 and IMAP email integration for the personal user. It allows up to 10 email accounts to be accessed, including many popular email accounts such as Gmail, Hotmail, Yahoo and AOL. There are also special bundles for just Myspace, Facebook, & MSN as well.

[edit] BlackBerry Desktop Redirector

A less common alternate to using BlackBerry Enterprise Server is to use the BlackBerry Desktop Redirector. This software is installed on a desktop computer that has the Enterprise email client installed.

[edit] Supported software

Further information: BlackBerry App World
[edit] BlackBerry Messenger

Newer BlackBerry devices use the proprietary BlackBerry Messenger, also known as BBM, software for sending and receiving text messages via BlackBerry PIN or barcode scan. There is also the BlackBerry Alliance program of partners who work under contract with Research In Motion to create new BlackBerry applications. Typical applications include digital dictation, GPS tracking, CRM and expense management. On October 6, 2009 BlackBerry Messenger 5.0 was officially released, adding a whole new set of features, including bar code scanning to add contacts, profiles, sharing your location via GPS, and creating groups.

Third-party software available for use on BlackBerry devices includes full-featured database management systems, which can be used to support customer relationship management clients and other applications that must manage large volumes of potentially complex data.

[edit] Future features


	On September 11, 2008 Tivo and Research in Motion announced that soon TiVo users would be able to control their system from a BlackBerry phone. The integration was expected by the end of 2008. No priceif anywas disclosed.




	On November 9, 2009 Research in Motion announced that OpenGL ES and the Flash platform will be available on BlackBerry devices.



[edit] Nicknames

The ability to read e-mail that is received in real time, anywhere, has made the BlackBerry devices infamously addictive, earning them the nickname "CrackBerry," a reference to the freebase form of cocaine known as crack, which is also highly addictive (see 'Criticism' below). Use of the term CrackBerry became so widespread that in November 2006 Webster's New World College Dictionary named "crackberry" the "New Word of the Year."

When coupled with Boost Mobile service, the smart phones are sometimes referred to as "BoostBerry."

Many users also refer to BlackBerry smart phones in general simply as "berries," spawning a litany of offshoots. For example, "berry thumb" or "berry blister" is the soreness that occurs from handling the keyboard.

[edit] Models

Main article: List of BlackBerry products




A BlackBerry Pearl 8100



	Early Pager Models: 850, 857, 950, 957

	Monochrome Java-based Models: 5000-series and 6000-series

	First Color Models: 7200-series, 7500-series and 7700-series

	First SureType Phone Models: 7100-series

	Modern BlackBerry Models (2006 - 2008): 8000-8830-series including: BlackBerry 8800, BlackBerry Pearl, Pearl Flip and BlackBerry Curve

	Latest BlackBerry Models (2008 - 2009): 8900+ GPS WiFi Series: BlackBerry Bold (9000), BlackBerry Curve 8900, BlackBerry Tour (9630), BlackBerry Storm (9500/9530)

	BlackBerry Storm 2 (9520/9550) (2009): BlackBerry Storm 2 

	BlackBerry Bold 2 (2009): BlackBerry 9700 (9700 / Bold 2) 



[edit] Phones with BlackBerry e-mail client

Several non-BlackBerry mobile phones have been released featuring the BlackBerry e-mail client which connects to BlackBerry servers. Many of these phones have full QWERTY keyboards


	AT&T Tilt Operates on 3G/HSDPA/850/900/1800/1900MHz GSM network, 240 x 320 pixel touch screen, QWERTY keyboard

	HTC Advantage X7500

	HTC TyTN Operates on 3G/HSDPA/850/900/1800/1900MHz GSM network, 240  320 pixel touch screen, QWERTY keyboard

	Motorola MPx220 (selected models only), Operates on 850/900/1800/1900MHz GSM network, 176  220 pixel screen

	Nokia 6810 Operates on 900/1800/1900MHz GSM network, 128  128 pixel screen

	Nokia 6820 Operates on 900/1800/1900MHz GSM network, American variant on 850/1800/1900 GSM network, 128  128 pixel screen

	Nokia 9300 Operates on 900/1800/1900MHz GSM network, 128  128 and 640  200 pixel screen

	Nokia 9300i Operates on 900/1800/1900MHz GSM network, 128  128 and 640  200 pixel screen

	Nokia 9500 Operates on 900/1800/1900MHz GSM network, 128  128 and 640  200 pixel screen

	All Nokia E-Series phones (Excluding the Nokia E71 and Nokia E66 models)

	Qtek 9100 Operates on 850/900/1800/1900MHz GSM network, 240  320 pixel touch screen and QWERTY keyboard

	Qtek 9000 Operates on 3G-UMTS/850/900/1800/1900MHz GSM network, 640  480 pixel touch screen, QWERTY keyboard

	Samsung t719 Operates on 850/900/1800/1900MHz GSM network, 176  220 pixel screen

	Siemens SK65, Operates on 900/1800/1900MHz GSM network, 132  176 pixel screen

	Sony Ericsson P910 Operates on 900/1800/1900MHz GSM network, American and Chinese variants on 850/1800/1900, 208  320 pixel screen

	Sony Ericsson P990

	Sony Ericsson M600i

	Sony Ericsson P1



[edit] BlackBerry PIN

BlackBerry PIN is an eight character hexadecimal identification number assigned to each BlackBerry device. PINs cannot be changed manually on the device (though Blackberry technicians are able to reset or update a PIN server-side), and are locked to each specific Blackberry. BlackBerrys can message each other using the PIN directly or by using the BlackBerry Messenger application.

[edit] Certification





A BlackBerry Bold.



	BCESA (BlackBerry Certified Enterprise Sales Associate, BCESA40 in full) is a BlackBerry Certification for professional users of RIM (Research In Motion) BlackBerry wireless e-mail devices.



The Certification requires the user to pass several exams relating to the BlackBerry Device, all its functions including Desktop software and providing technical support to Customers of BlackBerry Devices.

The BCESA, BlackBerry Certified Enterprise Sales Associate qualification, is the first of three levels of professional BlackBerry Certification.


	BCTA (BlackBerry Certified Technical Associate)

	BlackBerry Certified Support Associate T2



Additional information on certifications can be found on the Blackberry.com website.

The BlackBerry Technical Certifications available are:


	BlackBerry Certified Enterprise Server Consultant (BCESC)

	BlackBerry Certified Server Support Technician (BCSST)

	BlackBerry Certified Support Technician (BCST)



[edit] The BlackBerry Store

In December 2007 a BlackBerry Store opened in Farmington Hills, Michigan. While it is the only BlackBerry store currently in existence, it actually was not the first. There were three prior attempts at opening BlackBerry stores in Toronto, London, and Charlotte, but they eventually folded. The store offers BlackBerry device models from AT&T, T-Mobile, Verizon, and Sprint, the major U.S. carriers which offer smartphones. Employees are trained not only on the BlackBerry devices themselves but in the practices of each service provider. There is also an unofficial BlackBerry store called BlackStore in Caracas, Venezuela, because of the BlackBerry brand's popularity in Venezuela, especially in Caracas, making Venezuela one of the biggest BlackBerry consumers in the world.

[edit] RIM patent infringement litigation

In 2000 NTP sent notice of its wireless email patents to a number of companies and offered to license the patents to them. NTP brought a patent-infringement lawsuit against one of the companies, Research In Motion, in the United States District Court for the Eastern District of Virginia. This court is well-known for its strict adherence to timetables and deadlines, sometimes referred to as the "rocket docket," and is particularly efficient at trying patent cases.

The jury eventually found that the NTP patents were valid, that RIM had infringed them, that the infringement had been "willful," and that the infringement had cost NTP $33 million in damages (the greater of a reasonable royalty or lost profits). The judge, James R. Spencer, increased the damages to $53 million as a punitive measure because the infringement had been willful. He also instructed RIM to pay NTP's legal fees of $4.5 million and issued an injunction ordering RIM to cease and desist infringing the patents. This would have shut down the BlackBerry systems in the US.

RIM appealed all of the findings of the court. The injunction and other remedies were stayed pending the outcome of the appeals.

In March 2005 during the appeals process, RIM and NTP tried to negotiate a settlement of their dispute; the settlement was to be for $450 million. Negotiations broke down due to other issues. On June 10, 2005, the matter returned to the courts.

In early November 2005 the US Department of Justice filed a brief requesting that RIM's service be allowed to continue because of the large number of BlackBerry users in the US Federal Government.

In January 2006 the US Supreme Court refused to hear RIM's appeal of the holding of liability for patent infringement, and the matter was returned to a lower court. The previously granted injunction preventing all RIM sales in the US and use of the BlackBerry device might have been enforced by the presiding district court judge had the two parties not been able to reach a settlement.

On February 9, 2006, the US Department of Defense (DOD) filed a brief stating that an injunction shutting down the BlackBerry service while excluding government users was unworkable. The DOD also stated that the BlackBerry was crucial for national security given the large number of government users.

On February 9, 2006, RIM announced that it had developed software workarounds that would not infringe the NTP patents, and would implement those if the injunction was enforced.

On March 3, 2006, after a stern warning from Judge Spencer, RIM and NTP announced that they had settled their dispute. Under the terms of the settlement, RIM has agreed to pay NTP $612.5 million (USD) in a full and final settlement of all claims. In a statement, RIM said that all terms of the agreement have been finalized and the litigation against RIM has been dismissed by a court order this afternoon. The agreement eliminates the need for any further court proceedings or decisions relating to damages or injunctive relief. The settlement amount is believed low by some analysts, because of the absence of any future royalties on the technology in question.

[edit] Criticism

The BlackBerry device has been criticized quite considerably due to its 'addictive' nature, resulting in the term "CrackBerry" being coined by some. Those who use the BlackBerry, however, defend its utility, supporting such functions as BlackBerry Messenger, and the wide range of applications on offer.

[edit] See also


	Research In Motion

	DataTAC

	Mobile Internet Device (MID)

	Personal communicator

	Personal digital assistant (PDA)

	Smartphone

	Tablet PC

	Ultra-Mobile PC

	Triangulation

	Science and technology in Canada

	Blackberry thumb

	BlackBerry Planet



[edit] Notes



	^ "BlackBerry Pearl". Research In MotionRIM. 2006. http://www.blackberry.com/. Retrieved 2006-09-18.

	^ "Windows Mobile smartphone sales plunge 20% in Q3". ComputerWorld. 12 November 2009. http://www.computerworld.com/s/article/9140761/Windows_Mobile_smartphone_sales_plunge_20_in_Q3.

	^ "Air Pressure: Why IT Must Sort Out App Mobilization Challenges". InformationWeek. 5 December 2009. http://www.informationweek.com/news/mobility/business/showArticle.jhtml?articleID=222000504.

	^ See BlackBerry 8700c Technical Specifications

	^ About Qualcomm - Qualcomm CDMA Technologies

	^ https://fjallfoss.fcc.gov/prod/oet/forms/blobs/retrieve.cgi?attachment_id=786388&native_or_pdf=pdf

	^ RIM Circa 1999 - BlackBerry History Revisited | BlackBerry Cool

	^ Maximizer Software Partners with McObject to Improve Mobile CRM on BlackBerry Devices, BlackBerry News Desk, Sys-Con Publishing, June 19, 2008.

	^ RIM and TIVO Buddy Up"

	^ "Webster's New World(R) College Dictionary: Info Addicts Are All Thumbs" PRNewswire Nov. 1, 2006. Retrieved 2009-02-04.

	^ "Storm 2". http://www.storm2.co.uk.

	^ "Bold 2". http://na.blackberry.com/eng/devices/blackberrybold9700/.

	^ Nexcom opens first U.S. BlackBerry store in Charlotte - Charlotte Business Journal:

	^ The inside scoop on the new BlackBerry Store | BB Geeks

	^ Oversight Testimony

	^ Barrie McKenna, Paul Waldie and Simon Avery, Globe and Mail, February 21, 2006, "Patently Absurd: The inside story of RIM's wireless war http://www.theglobeandmail.com/servlet/story/RTGAM.20060221.wpatentlyabsured-rim21/BNStory/RIM2006/home?pageRequested=all&print=true

	^ Noguchi, Yuki, "Government Enters Fray Over BlackBerry Patents. Agencies Depend on Devices, Lawyers Say", Washington Post, November 12, 2005, Page D01

	^ Settlement reached in BlackBerry patent case - - MSNBC.com

	^ BlackBerry similar to drugs

	^ Signs of BlackBerry addiction

	^ Anti-Blackberry Coalition on Facebook

	^ 'CrackBerry'

	^ BlackBerry better than iPhone
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	BlackBerry
	
Bold 9x00 Curve 83xx Curve 85xx Curve 89xx Pearl 81xx Pearl Flip 82xx Storm Storm2 Tour 9630 Tour2 Entire list of models




	



	Related articles
	
BlackBerry applications BlackBerry App World BlackBerry Internet Service BlackBerry Enterprise Server Blackberry Messenger BlackBerry OS
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Symbian platform

	



	Company / developer
	Symbian Foundation



	Programmed in
	C++



	OS family
	Embedded operating systems



	Working state
	Ongoing



	Source model
	open source



	Latest stable release
	Symbian^3 platform / Q1 2010



	Latest unstable release
	Symbian^3 platform / Q1 2010



	Marketing target
	smartphones



	Supported platforms
	ARM, x86 



	Kernel type
	Microkernel



	Default user interface
	Currently based on S60 platform, later to use Qt



	License
	EPL



	Official Website
	symbian.org




The Symbian platform is an open source operating system (OS) and software platform designed for smartphones and maintained by the Symbian Foundation. The Symbian platform has been designated as the successor to Symbian OS. The Symbian platform was officially made available as open source code in February 2010.
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[edit] History

The Symbian platform was created by merging and integrating software assets contributed by Nokia, NTT DoCoMo, Sony Ericsson and Symbian Ltd., including Symbian OS assets at its core, the S60 platform, and parts of the UIQ and MOAP(S) user interfaces. It is being actively developed by a community led by the Symbian Foundation, following the official launch of the Symbian Foundation in April 2009.

The Symbian Foundation was first announced in June 2008. Its objective was to publish the source for the entire Symbian platform under the OSI- and FSF-approved Eclipse Public License (EPL). However, components within Symbian OS were licensed from third parties which prevented the foundation from publishing the full source under EPL immediately, instead initially much of the source was published under a more restrictive Symbian Foundation License (SFL) and available to foundation member companies only.

Symbian Foundation announced the completion of releasing the entire Symbian platform as open source under EPL on 4 February 2010.

[edit] Architecture

[edit] Technology domains and packages

The Symbian platform is subdivided into technology domains, each of which is comprised of a number of software packages. Each technology domain has its own roadmap, and Symbian Foundation has a team of technology managers who manage these technology domain roadmaps.

Every package is allocated to exactly one technology domain, based on the general functional area to which the package contributes and by which it may be influenced. By grouping related packages by themes, Symbian Foundation hopes to encourage a strong community to form around them and to generate discussion and review.

The Symbian System Model illustrates the scope of each of the technology domains across the platform packages.

Packages are owned and maintained by a package owner, a named individual from an organization member of the Symbian Foundation, who accepts code contributions from the wider community of the Symbian Foundation and is responsible for the package.

[edit] Symbian kernel

The Symbian kernel (EKA2) supports sufficiently-fast real-time response to build a single-core phone around itthat is, a phone in which a single processor core executes both the user applications and the signalling stack. This has allowed Symbian EKA2 phones to become smaller, cheaper and more power efficient than their predecessors.

Symbian has a microkernel architecture, which means that the minimum necessary is within the kernel to maximise robustness, availability and responsiveness. It contains a scheduler, memory management and device drivers, but other services like networking, telephony and filesystem support are placed in the OS Services Layer or the Base Services Layer. The inclusion of device drivers means the kernel is not a true microkernel. The EKA2 real-time kernel, which has been termed a nanokernel, contains only the most basic primitives and requires an extended kernel to implement any other abstractions.

[edit] Versions of the Symbian platform

Symbian^1, as the first release, forms the basis for the platform. It incorporates Symbian OS and S60 5th Edition (which is built on Symbian OS 9.4) and thus it was not made available as open source.

Symbian^2 was the first royalty free version of Symbian. While portions of Symbian^2 are EPL licensed, most of the souce code is under the proprietary SFL license and available only to members of the Symbian Foundation and as of February 2010 there are no devices with this version announced.

Symbian^3 was announced on 15 February 2010. This is the first fully open source version of Symbian, following the completion of the release of the entire Symbian codebase earlier that month. The Symbian^3 release introduced new features such as HDMI support, a new 2D and 3D graphics architecture, and UI improvements.

Symbian^4 is expected to be released in the second half of 2010, with devices shipping in 2011.

As Symbian^2 is largely an incremental release, Nokia have chosen to backport many Symbian^2 features (including as kinetic scrolling and widget homescreen) to Symbian^1 and provided them as software updates, focusing instead on getting Symbian^3 phones to market. The first phones running the open source version of the platform will be Symbian^3 phones, announced in the first half of 2010 and will start shipping in the second half of 2010.

[edit] Devices based on the Symbian platform



	Symbian platform version
	Devices



	Symbian^1

(Corresponds to S60 5th Edition)
	

	Nokia 5800 XpressMusic

	Nokia 5530 XpressMusic

	Nokia 5230

	Nokia N97

	Nokia N97 mini

	Nokia X6

	Sony Ericsson Satio

	Sony Ericsson Vivaz

	Sony Ericsson Vivaz Pro

	Samsung i8910







	Symbian^2
	None announced as of February 2010



	Symbian^3
	None announced as of February 2010



	Symbian^4
	None announced as of February 2010




[edit] Notes and references



	^ Lextrait, Vincent (January 2010). "The Programming Languages Beacon, v10.0". http://www.lextrait.com/Vincent/implementations.html. Retrieved 5 January 2010.

	^ symbian on intel's atom architecture

	^ http://www.watblog.com/2010/02/06/symbian-os-now-fully-open-source/

	^ Symbian Foundation (2010-02-04), Symbian Completes Biggest Open Source Migration Project Ever, http://www.symbian.org/news-and-media/2010/02/04/symbian-completes-biggest-open-source-migration-project-ever, retrieved 2010-02-07

	^ http://developer.symbian.org/main/source/technology_domains/index.php

	^ http://developer.symbian.org/main/source/packages/index.php

	^ http://developer.symbian.org/wiki/index.php/Symbian_System_Model

	^ Introducing EKA2, by Jane Sales with Martin Tasker

	^ "Symbian^1". Symbian Foundation. http://developer.symbian.org/wiki/index.php/Symbian%5E1. Retrieved 2009-11-19.

	^ "Symbian^2". Symbian Foundation. http://developer.symbian.org/wiki/index.php/Symbian^2. Retrieved 2009-11-19.

	^ "Devices using Symbian^2". Symbian Foundation. http://developer.symbian.org/wiki/index.php/Symbian_Devices#Devices_using_Symbian.5E2. Retrieved 2009-12-03.

	^ Symbian announces Symbian^3 and immediately gives it away - Symbian press release, 15 February 2010

	^ Symbian Completes Biggest Open Source Migration Project Ever

	^ http://developer.symbian.org/wiki/index.php/Symbian^3

	^ "Symbian^4". Symbian Foundation. http://developer.symbian.org/wiki/index.php/Symbian^4. Retrieved 2009-12-04.

	^ "First look at Symbian^3 concept screenshots". All About Symbian. http://www.allaboutsymbian.com/news/item/10819_First_look_at_Symbian3_concept.php. Retrieved 2009-12-10.

	^           "Symbian^1 devices". Symbian Foundation. http://www.symbian.org/devices. Retrieved 2010-02-24.







[edit] External links


	Symbian Foundation home page

	Symbian Developer website

	Symbian on ohloh

	Symbian platform at the Open Directory Project
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	User interfaces
	
Maemo Series 30  Series 40 S60 (formerly Series 60)  Series 80 Series 90




	



	Operating systems
	
Maemo Nokia OS Symbian




	



	Related articles
	
Accredited Symbian Developer Carbide.c++ Symbian Foundation S60 supported devices
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	Embedded Linux-based
	
Access Linux Android bada Familiar LiMo MeeGo (Maemo Moblin) Mobilinux MotoMagx Openmoko OPhone SHR Qt Extended Ubuntu Mobile webOS MOAP(L)




	



	Others
	
BlackBerry BREW DoJa iPhone Java (FX ME)  Nokia OS (S30 S40)  Palm OS/Garnet OS PSP SavaJe Symbian OS (Symbian platform MOAP(S) UIQ S60 S80 S90)  Windows (CE Embedded Phone Classic Phone 7 Series XP Tablet PC) GEOS (PEN/GEOS GEOS-SC)




	



	See also: List of digital distribution platforms for mobile devices, Mobile development
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BeRTOS ChibiOS/RT Contiki DNIX DSOS eCos Embedded Linux EROS FreeRTOS FunkOS Integrity Junos LynxOS MenuetOS MERT Nano-RK Nucleus RTOS Open AT OS OS-9 OSE PikeOS pSOS Prex QNX RMX RSX-11 RT-11 RTEMS RTLinux SINTRAN III Symbian Talon DSP RTOS THEOS ThreadX TNKernel TPF TRON C/OS-II VRTX VxWorks Windows CE
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Okular

	



	

Okular showing a PDF in KDE 4



	Developer(s)
	The Okular Team



	Stable release
	0.10 / February 9, 2010; 33 day(s) ago(2010-02-09)



	Operating system
	Cross-platform



	Type
	Universal document viewer



	License
	GNU General Public License



	Website
	okular.kde.org




Okular is the document viewer for KDE 4 (although it does not require the full KDE desktop). It is based on KPDF and it replaced KPDF, KGhostView, KFax, KFaxview, KDVI in KDE 4. Its functionality can be easily embedded in other applications.

Okular was started for the Google Summer of Code of 2005; Piotr Szymański was the accepted student.

Okular was identified as a success story of the 2007 Season of Usability. In this season the Okular toolbar mockup was created based on an analysis of other popular document viewers and a usage survey.

Okular has additional features, including commenting on pdf documents, highlighting and drawing lines, geometric shapes, adding textboxes, and stamps.. It allows to select a part of the document and save it as text, or in an image format.

It supports the following file formats:


	Portable Document Format (PDF) with the Poppler backend

	PostScript with the libgs backend (Okular 0.6/KDE 4.0) / libspectre backend (Okular >= 0.7/KDE >= 4.1)

	Tagged Image File Format (TIFF) with the libTIFF backend

	Microsoft Compiled HTML Help (CHM) with the libCHM backend

	DjVu with the DjVuLibre backend

	Device independent file format (DVI)

	XML Paper Specification (XPS)

	OpenDocument format (ODF)

	FictionBook

	ComicBook

	Plucker

	EPUB

	Mobipocket

	Various image formats.



[edit] See also




	
	Free software portal






	List of PDF software

	Evince - the counterpart PDF viewer for GNOME.



[edit] References



	^ KDE Developer's Corner - Google Summer of Code 2005 Projects

	^ KDE Developer's Corner - oKular

	^ Season of Usability Published on September 30th, 2007 by Ellen Reitmayr Blog Archive Success Stories 07: Okular

	^ Okular - more than a reader - document format handlers status






	


	

vde

PDF reader software



	



	Open source
	
Sumatra PDF Evince Okular




	



	Freeware
	
Foxit Reader PDF-XChange Viewer STDU Viewer




	



	Proprietary
	
Adobe Acrobat Preview












	


	

vde

KDE



	



	Software Compilation
	
KDE 1 KDE 2 KDE 3 KDE SC 4




	



	Platform
	
Akonadi aRts D-Bus Decibel Flake KJS KDOM KHTML KIO Kiosk KIPI KParts Kross KSVG KWin NEPOMUK Oxygen Phonon Plasma Qt Solid Sonnet Soprano Strigi ThreadWeaver WebKit XMLGUI




	



	Applications
	



	
Development

	
KDbg KDESvn KDevelop Umbrello




	



	
Education

	
Cantor Kalzium KGeography KHangMan Kig Kiten KStars KTouch KTurtle Marble Step




	



	
Graphics

	
digiKam Gwenview KColorEdit KolourPaint KPhotoAlbum KPovModeler KSnapshot Okular




	



	
Internet

	
Akregator ChoqoK KGet KMail KMess KMLDonkey Konqueror Konversation Kopete KPPP KRDC KTorrent




	



	
Multimedia

	
Amarok Dragon Player JuK K3b K9Copy Kaffeine Kdenlive KMPlayer




	



	
Office

	
Kile KOffice Kontact Tellico




	



	
System

	
Dolphin KDE Partition Manager KDE System Guard KInfoCenter Konsole Yakuake




	



	
Utilities

	
Ark Filelight Kate KCalc KGPG KWallet KWrite




	



	
Other

	
Klipper KMyMoney Krusader









	



	module
	
KDELibs KDEBase  kdebase-runtime kdebase-workspace Accessibility Administration  Kdeartwork kdebindings Education Extragear Games Graphics Kdemultimedia Network PIM Kdepimlibs kdeplasma-addons kdesdk Kdetoys Utils kdewebdev




	



	Related topics
	
KDE e.V. Akademy Qt Development Frameworks Freedesktop.org
















Retrieved from "http://en.wikipedia.org/wiki/Okular"
			Categories: KDE | Free PDF readers | Linux software | PostScript | Applications using D-Bus | EPUB readersHidden categories: All articles with unsourced statements | Articles with unsourced statements from January 2009			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
	
		Languages

		
			
					العربية

					Česky

					Deutsch

					Espaol

					Franais

					Italiano

					Nederlands

					日本語

					Polski

					Русский

					Trke

					Українська

					中文

			

		
	
		
			
			
				
				
			
						 This page was last modified on 10 February 2010 at 23:07.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Maemo

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			
Maemo

	



	

Screenshot of Maemo 5



	Company / developer
	Nokia



	OS family
	Linux



	Source model
	Largely open source with mandatory proprietary components



	Latest stable release
	5.0 PR1.1.1 / February 16, 2010; 25 day(s) ago(2010-02-16)



	Available language(s)
	Multilingual



	Update method
	APT and Flashing



	Package manager
	dpkg



	Supported platforms
	ARM architecture



	Kernel type
	Monolithic (Linux)



	Default user interface
	Hildon UI



	Official Website
	maemo.org




Maemo is a software platform developed by Nokia for smartphones and Internet Tablets. It is based on the Debian Linux distribution.

The platform comprises the Maemo operating system and the Maemo SDK.

Maemo is mostly based on open source code, and has been developed by Maemo Devices within Nokia in collaboration with many open source projects such as the Linux kernel, Debian, and GNOME. Maemo is based on Debian GNU/Linux and draws much of its GUI, frameworks, and libraries from the GNOME project. It uses the Matchbox window manager, and the GTK-based Hildon as its GUI and application framework.

The UI in Maemo 4 is similar to many handheld interfaces, and features a "Home" screen, which acts as a central point from which all applications and settings are accessed. The Home Screen is divided into areas for launching applications, a menu bar, and a large customisable area that can display information such as an RSS reader, Internet radio player, and Google search box.

The Maemo 5 UI is slightly different: The menu bar and info area are consolidated to the top of the display, and the four desktops can be customized with shortcuts and widgets.

At the Mobile World Congress in February 2010, it was announced that the Maemo project would be merging with Moblin to create the MeeGo mobile software platform.
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[edit] User Interface

[edit] OS2005OS2008

Up to Maemo 4 (a.k.a OS2008), the default screen is the "Home" screenthe central point from which all applications and settings are accessed. The Home Screen is divided into the following areas:


	Vertically down the left hand side of the screen is the Taskbar, with applets for the web browser, communications, and application menu by default, but these can be modified using third party plugins (to provide a favorites menu, or a command menu, for example).

	Horizontally across the top left half is the Menubar, which shows the application name and window title and gives access to the application's menu (which contains the typical, File, Edit, View, Tools, etc, menus and submenus)

	Horizontally across the top right half is the Statusbar, containing icons such as battery life, wireless connection, volume, Bluetooth, and brightness by default, but these can be expanded using third party plugins in the same manner as the Taskbar.

	The remaining large part of the display contains Home applets (roughly analogous to Apple Inc.'s Dashboard widgets), which can display data as well as being a shortcut to applications. These include an RSS reader, Internet radio player, Google search box and contact list by default, but can also be expanded with third party plugins.



The interface uses either the touch screen, or a directional pad and select button, with separate back, menu, and home buttons. It is capable of two modes of text input: handwriting recognition, and two different sizes of onscreen keyboard, as well as hardware keyboard input with the N810.

[edit] Maemo 5 (Fremantle)

The UI in Maemo 5 has changed with respect to its predecessors. It provides four fully customizable (add/remove widgets, move widgets around, change the background, shortcut to applications/contacts) "Home" screens, called Panorama Desktop. Switching from one desktop to the others is done by sliding one's finger horizontally on the background. The dashboard is accessed via the upper left icon and shows all the running applications, in a manner similar to the Expos feature in Apple's MacOS X operating system. From the dashboard, running applications can be brought back to fullscreen by tapping the preview window or applications can be closed by tapping an X-symbol located in the top right corner of the preview window, similar to the concept of closing applications in other operating systems. The application launcher, where all the installed applications can be launched, can be accessed as well from the dashboard by tapping the same area again in the upper left corner of the screen which invokes the dashboard. If no task or application is running in the background, tapping the top left icon skips the dashboard and directly displays the application launcher.

Maemo provides the Mozilla-based MicroB web-browser with complete Adobe Flash support, which can operate over a wireless connection. It supports an 800x480 display resolution, so some web pages can be viewed without horizontal scrolling. It can automatically connect to known wireless networks and download RSS feeds and email and disconnect automatically without user intervention.

Software is installed or uninstalled using the Application manager. The X Terminal can also be used to install applications using the "apt-get" command (Although this is discouraged for inexperienced users). Users can subscribe to different software repositories which can then be used to automatically keep software up to date. The Application manager also provides an overview of everything currently installed on the system. Data can be synchronized with a PC via a USB connection, and the users files can be accessed using the standard Removable Storage Device protocol.

[edit] Features

[edit] Updating

Maemo devices can be updated using a simple flashing method with a computer over USB.

Since Diablo (Maemo 4.1), Maemo supports "Seamless Software Update" (SSU), which allows incremental operating system upgrades "over the air" using apt without the need for a full flash with every update.

Flashing remains available as a way to start over from scratch with a clean install (much like formatting your hard drive and reinstalling your OS on a PC).

[edit] Security

The quick start guide for developers warns that Maemo security concentrates on preventing remote attacks (e.g. by wireless networking and Bluetooth). In particular, it warns that Maemo makes use of a root account, but has a trivial default password (sudo gainroot, pw:rootme).

Independent of the root password, Maemo provides a way to lock the device's controls and display with a numeric access code to help prevent unauthorised access.

[edit] Components

Maemo is a modified version of the Debian Linux distribution, slimmed down for mobile devices. It uses an X Window System-based graphical user interface using Xomap and the Matchbox window manager; the GUI uses the GTK+ toolkit and Hildon user interface widgets and API.

BusyBox, a software package for embedded and mobile devices, replaces the GNU Core Utilities used in Debian-proper to reduce memory usage and storage requirements (at the expense of some functionality).

ESD is used as the primary sound server, and GStreamer is used by the shipped media player to play back sounds and movies. The formats supported by GStreamer can be extended by compiling GStreamer plugins in scratchbox (Maemo SDK), which was done, for example, to bring Ogg support to the platform. 3rd party media players can access GStreamer directly or via "osso-media-server".

Window management is handled by the Matchbox window manager, which limits the screen to showing a single window at a time (Ubuntu Netbook Remix implements a similar system). This is to improve handheld usability on a mobile device with a small screen.

Although Maemo is based on Linux and open source software, some parts of Maemo remain closed source. Some user-space software, like certain statusbar and taskbar applets (including the display brightness applet) and applications, and some system daemons related to connectivity and power management.

[edit] Software

Maemo comes with a number of built-in applications, but additional applications can be installed from a number of sources, including various official and community software repositories and deb files through either the built-in package manager "Application manager" or apt and dpkg.

Bundled applications include the Mozilla-based MicroB browser, Macromedia Flash, Gizmo5, and Skype.

[edit] Third-party applications

Due in part to the free and open source nature of Linux and Maemo, porting applications to Maemo is a straightforward procedure. Because of this, there are many third-party applications available for the platform. Some applications are original software written specifically for Maemo, while other applications are straight ports of existing Linux programs. Some notable software includes:


	Media players

	Canola (with network streaming), MPlayer

	Internet

	Claws Mail, Modest, Midori, Firefox for mobile

	Office applications

	Gnumeric (spreadsheet), Abiword (word processing)

	Instant Messaging

	Pidgin

	VOIP

	Gizmo5, Skype

	Games

	The Battle for Wesnoth, Wormux

	Others

	FBReader (e-book reader), GPE (OpenSync compatible PIM), rdesktop (RDP remote access), Rhapsody (subscription music, US only), ScummVM (game emulator), Wayfinder (fully featured GPS navigation software), Free42S (HP 42S calculator emulator), gPodder (podcast client), Maemo Mapper (includes GPS functionality), MaemoMyth (MythTV frontend that uses GMythStream), Monsoon HAVA (TV viewer and controller), Navit (GPS navigation software), Obscura Photo Manager, Palm Emulator from Access (ARM based Palm emulator), Phonelink (SMS and voice caller via BT), Quiver Image Viewer, SDict Viewer (sdict-based dictionary/encyclopedia viewer), Vagalume (Last.FM player), VNC, YouAmp (music player), LogMeIn Browser Plugin

	Fremantle Stars

	Applications developed by the community and supported by Nokia as Fremantle Stars will be part of Maemo 5. Some notable applications: Mauku (micro-blogging client), Maemo Mapper (map application), Numpty Physics (game), ScummVM (game, includes Beneath a Steel Sky), Xournal (notes/sketch utility), Fennec (web browser)[4], FBReader (e-book reader), OSM2Go (OpenStreetMap editor)

	Debian

	




OpenOffice.org running on Maemo 5 using Easy Debian.


The complete ARM Debian distribution can be installed as a Maemo application., making thousands of software packages available (including OpenOffice, Firefox, Java, the GNOME, and LXDE desktops, etc). Debian ARM packages can also be used if they are modified with the maemo-optify tool for example). The ability to run largely-unmodified linux packages is the main difference compared to other Linux based mobile operating systems such as Android and webOS.



[edit] Filetype support

Other file types, such as the audio format .OGG, can be added with the use of community plug-ins.


	Video

	MPEG-1, MPEG-4 ASP (H.263), RealVideo, AVI, 3GP

	Audio/playlists

	MP3, RealAudio, MPEG-4, AAC, WAV, AMP, MP2, AMR, AWB, M4A, WMA. OGG/Vorbis (requires addon package), M3U, PLS

	Image/Animation

	JPEG, GIF, BMP, TIFF, PNG, SVG Tiny, ICO

	Text/layout

	text files, PDF, HTML.



[edit] Software development

Software can be developed in C using the Maemo SDK, in Java which is supported by the Jalimo JVM, in Python, in Ruby, and Mono.

The Maemo SDK is based around the Debian-oriented Scratchbox Cross Compilation Toolkit, which provides a sandbox environment in which development may take place. Scratchbox uses Qemu to emulate an ARM processor or sbrsh to remotely execute instructions. Scratchbox-compatible rootstraps are available for both x86 and ARM, so the majority of development and debugging takes place on x86, with final packaging being for ARM.

As a new feature to the Maemo operating system, Maemo 5 brings the Qt library as a community-supported component alongside the officially supported GTK+ backend. This is going to change with the Harmattan release which will bring in the Qt library as the default, GTK+ becoming community-supported. The programming languages Python, C and C++ will also be supported.

The Forum Nokia Wiki has quality-controlled articles which support Qt development. The Maemo operating system has a development group at Forum Nokia Wiki Maemo.

[edit] Hardware

The Maemo operating system is designed for Nokia Internet Tablets, which feature very similar specifications to Nokia's high-end N-series and E-series cellphones, with TI OMAP ARM SoCs, large screens, and expandable internal storage. Although the highly optimized, hardware-specific nature of Maemo means running all of it on non-Internet Tablet hardware would be very difficult, most of the important non-proprietary parts of the OS and some of the available 3rd party applications are actively being packaged for Debian and are available for use on other distributions, which will open up a large range of other hardware options.

Nokia announced that it would run the Maemo operating system on its new mobile phone, the Nokia N900.

[edit] Version history

[edit] OS2005





OS2005 Desktop


Shipped with the 770 in November 2005, this is the original Internet Tablet OS. It came bundled with the Opera web browser, Flash 6, basic Email and RSS clients, audio and video players, PDF and image viewers, a graphical APT front-end (dubbed simply "Application manager"), and a variety of simple games and utilities.

[edit] OS2006





OS2006 showing Pimlico Dates


On May 16, 2006 Nokia announced a new version of Internet Tablet OS, which was subsequentially released as a beta version for the 770 on June 9, 2006 and as a final on June 20, 2006. The update featured improved performance and stability, a built-in Google Talk client, a refreshed look, and a new full-screen finger keyboard. Because of significant API and architecture changes, existing applications required recompiling. It is the last officially supported Internet Tablet OS release for the 770.

Also included was the ability to support 2GB RS-MMC cards (formatted FAT). The Linux kernel was upgraded to 2.6.16 with the associated patches for the OMAP platform. This new version uses kernel preemption for improved interactivity.

[edit] OS2007





OS2007 Desktop showing OMWeather


OS2007 was released and bundled with the N800 on January 8, 2007 after its announcement at the Las Vegas CES 2007 summit. It featured significant bug fixes and performance improvements in almost all areas of the OS, bringing updated versions of Opera 8 and Flash 7, an updated interface and various API and library updates.

[edit] OS2008





OS2008 Desktop


OS2008 was released with the N810 in November 2007, based on Linux 2.6.21, and featuring MicroB, a new Mozilla-based web browser that replaces Opera, integrated Samba file sharing and additional support for Windows Media Player Formats and H.264, improved support for USB devices, among other incremental UI improvements (particularly in the direction of finger-friendliness). Dynamic frequency scaling (between 165MHz and 400MHz) was also implemented, which gave the N800 a 70MHz speed increase.

[edit] Diablo

Diablo is the codename for the OS2008 Feature Upgrade (corresponding to Maemo 4.1)., released in June 2008. Major features include significant improvements to the built-in Application manager, incremental operating system upgrades without reflashing ("Seamless Software Update", SSU), Modest as the default mail client, and a new version of the MicroB browser with more optimizations and some interface improvements (though still based on the same Gecko release as Chinook's MicroB).

[edit] SSU

SSU, in particular, is one of the most significant parts of the Diablo release, as it eliminates the flash-based upgrade system of previous Maemo releases which required the user to completely wipe their device with each upgrade. With SSU, the user can receive "over-the-air" updates to the live system. This also decouples bundled software updates from the major system updates as was required with the flash-based method, so Nokia can release more frequent updates to individual packages than before.

The first SSU update was pushed on August 11, 2008, and brought Diablo up to version 4.2008.30-2. The update primarily features MicroB, Modest, and connectivity framework updates as well as a number of other minor bugfixes.

[edit] Maemo 5





Maemo 5 Screenshot


Maemo 5, also known as Fremantle, is the default operating system on the Nokia N900. The release features a much more finger-friendly and consistent UI, and an X-server based on Xorg rather than KDrive. It features several new technologies, including the Tracker search system, PulseAudio (replacing ESD), the OHM hardware management daemon, the gUPnP UPnP framework, enhanced location framework, and Upstart. Several existing technologies have also been updated, including Gecko, BlueZ, gstreamer (will include OpenMAX), GTK+, and Telepathy.

Maemo 5 comes with new hardware, the Nokia N900 featuring a Texas Instruments OMAP3 SoC, with an HSPA modem and HD camera, which provides significant improvements in the areas of speed, 3D acceleration, and media playback. It has been decided by Nokia that the commercial Maemo 5 platform releases will not be available on N800/N810 hardware, for compatibility reasons. An open source Linux project called Mer, a variant of Maemo, has been formed to provide an alternative, fully open operating system for mobile devices including the Nokia N800 and N810.

Unlike most smartphones, the end-user is able to gain root access by issuing the command "sudo gainroot" in the terminal in Maemo 5. The device does not need to be unlocked or "jailbroken" in order to install an unsupported application. The UK cellular operator Vodafone has it's own branded, somewhat more restricted version of the Maemo 5 operating system. Users can flash (change) to the Global variant of the operating system.

The Maemo 5 operating system comes preloaded with a variety of applications such as:


	Web

	Maemo Browser (Mozilla based web browser with Adobe Flash 9.4), RSS reader

	Phone application

	VoIP

	Session initiation protocol, Skype

	Conversations (IM chat and SMS, no MMS)

	Media

	Camera, Photos, Media player

	Production

	Email, Calendar, PDF reader, Contacts

	Ovi Maps (Find position on a map using the GPS, Search an address or location, Plan routes)

	Utilities

	Clock, Notes, Calculator, Sketch

	System Tools

	File manager, Application manager for downloads, Widgets

	Games

	Bounce, Chess, Blocks, Marbles and Mahjong



Nokia expects the open source community to play a large part in the development of applications for Maemo 5. As an example, Nokia has launched a contest at the onedotzero festival in London called PUSH N900 aimed at designers, artists, hackers and modders. The contest invites participants "to connect the N900 to something you love."

[edit] Hacker Editions

Nokia's release of the N800 in January 2007 brought Internet Tablet OS 2007. OS2007 ran only on the N800 and Nokia initially had no plans to release it for the 770; however feedback from disgruntled 770 owners led Nokia to release an unsupported hybrid of OS2006 and OS2007, dubbed Internet Tablet OS 2007 Hacker Edition, in February 2007. OS2007HE combined the binary parts of OS2006 with most of the updated libraries and user-space applications of OS2007.

Nokia followed the release of the N810 and OS2008 in November 2007 with the OS2008 Hacker Edition for the 770 on February 14, 2008, following a similar method to the OS2007HE release to create a hybrid between OS2006 and OS2007. The Hacker Editions allow 770 users to access the latest Internet Tablet OS releases and 3rd party software, although due to the 770's hardware limitations and the increased CPU requirements of OS2008, performance is inferior to that of OS2007 HE in most areas.

[edit] Alternative desktops

In addition to the officially supported Hildon environment that comes standard on the tablets, several alternate desktop systems are available. Penguinbait, a member of the Internet Tablet Talk community, has successfully ported KDE 3, Openbox, and XFCE to the N800 and N810 (the 770 is able to run an early version of the KDE port). KDE 4 is being ported at the present time. LXDE is the default desktop for the "Easy Debian" distribution, which is installed as a single application under Maemo, but provides access to the full range of software in the ARM Debian distribution via a chroot environment.

[edit] Future

[edit] Mer

Mer is a completely open-sourced alternative operating system for the N800 and N810 (collectively known as the N8x0 devices). It is based on Ubuntu 9.04, and with the release of Maemo 5/Fremantle, a new goal has emerged: "[To bring] as much of Fremantle as we can get on the N8x0."

Mer is still under development, at release 0.17, and is in the process of obtaining drivers from the various hardware manufacturers of the N8x0 devices (for example, the Mer team recently obtained a set of drivers from Texas Instruments, the manufacturer of the processor).

[edit] Harmattan

Little is known about Harmattan except for the plans to bundle officially supported Qt libraries with it in place of GTK+/Hildon, as well as improved power profiles.

Harmattan, with the MeeGo announcement, is set to be the "first" MeeGo incarnation on a Nokia device, rather than Maemo 6.

[edit] Qt

In January 2008, Nokia began the process of acquiring Trolltech, the developer of the Qt application framework. Nokia has since announced plans for the Qt libraries to be bundled with Maemo by Q4 2008, though without a platform-specific "hildonized" UI as is offered with GTK (meaning Qt applications will look different from hildonized GTK ones). This will make porting of Qt applications to the platform easier for developers and make new applications available to users. Qt support on S60 devices will likely lead to cross-platform application sharing between the two platforms. The announcement has met with mixed reaction in the developer community.

[edit] Release history



	
	Version
	Codename
	Build identifier
	Release date
	First device shipped with
	Notes
	Devices Supported



	OS2005
	1.1
	-
	2.2005.45-1
	November 2005
	770
	
	770



	3.2005.51-13
	December 2005
	
	
	770



	5.2006.13-7
	April 2006
	
	
	770



	OS2006
	2.0
	Mistral
	0.2006.22-21
	May 2006
	
	Beta release
	770



	1.2006.26-8
	May 2006
	
	
	770



	2.1
	Scirocco
	2.2006.39-14
	November 2006
	
	
	770



	2.2
	Gregale
	3.2006.49-2
	January 2007
	770
	
	770



	OS2007
	3.0
	Bora
	2.2006.51-6
	January 2007
	N800
	
	770*, N800



	3.1
	3.2007.10-7
	March 2007
	
	
	770*, N800



	3.2
	4.2007.26-8
	July 2007
	
	
	770*, N800



	4.2007.38-2
	October 2007
	
	SDHC corruption fix
	770*, N800



	OS2008
	4.0
	Chinook
	1.2007.42-18
	November 2007
	N810
	(N810 only)
	N810



	1.2007.42-19
	November 2007
	
	Kernel upgrade only (N810 only)
	N810



	1.2007.44-4
	November 2007
	
	Beta release (N800 only)
	N800



	2.2007.50-2
	November 2007
	
	
	770*, N800, N810



	2.2007.51-3
	January 2008
	
	NOLO (Nokia bootloader) upgrade only
	770*, N800, N810



	4.1
	Diablo
	4.2008.23-14
	June 2008
	
	Adds SSU (Seamless Software Update) support
	770*, N800, N810



	4.2008.30-2
	August 2008
	
	First SSU update
	770*, N800, N810



	4.2008.36-5
	September 2008
	
	
	770*, N800, N810



	5.2008.43-7
	December 2008
	
	
	770*, N800, N810



	Maemo 5
	5.0
	Fremantle
	1.2009.42-11
	November 2009
	N900
	Bundled officially supported Qt libraries
	N900



	1.2009.44-1
	January 2010
	
	Preparatory release for the 2.2009.51-1 firmware, released only OTA (Over-the-air) to 1.2009.42-11 users
	N900



	2.2009.51-1
	January 2010
	
	Also known as PR1.1. Changes
	N900



	3.2010.02-8
	February 2010
	
	Preparatory release for the PR1.2 firmware. Also known as PR1.1.1. Changes
	N900



	MeeGo
	6.0
	Harmattan
	
	20102011
	
	Bundled officially supported Qt libraries, Begins the transition to MeeGo. Previously known as Maemo 6.
	Unknown




*: Hacker Editions, Nokia-released, but Community-maintained. Primarily used by developers to continue developing programs while using older hardware.

[edit] Maemo Summit

Each year, the Maemo developers and users gather at Maemo Summit. The registration for the summit is free. Each participant gets a badge and a Maemo T-shirt.

The 2009 Maemo Summit was held in Amsterdam on October 911. The first day was the Nokia day while the other two days were the community days. Nearly 400 developers attended the summit. Nokia gave out 300 pre-production N900 devices (branded as "N00" to distinguish between pre-production, and production variants) to independent developers during the summit.

[edit] See also


	MeeGo

	oFono

	Hildon

	Ubuntu Mobile

	Easy Peasy

	Symbian OS
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Adobe InDesign

	



	

Adobe InDesign CS4 running on Windows XP



	Developer(s)
	Adobe Systems



	Stable release
	CS4 (6.0.4) / September 21, 2009; 5 month(s) ago(2009-09-21)



	Operating system
	Mac OS X, Microsoft Windows



	Type
	Desktop publishing



	License
	Proprietary



	Website
	www.adobe.com/products/indesign




Adobe InDesign is a software application produced by Adobe Systems. It can be used to create works such as posters, flyers, brochures, magazines and books. Designers and graphics production artists are the principal users, creating and laying out periodical publications, posters, and print media. Longer documents are often still designed with Adobe's FrameMaker (manuals, technical documents, etc.) or with QuarkXPress (books, catalogs, etc.). Using a relational database, the Adobe InCopy word processor uses the same formatting engine as InDesign.

InDesign is a direct competitor to QuarkXPress.
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[edit] History

InDesign is the successor and alternative to Adobe's own PageMaker, which was acquired with the purchase of Aldus in late 1994. By 1998 PageMaker had lost almost the entire professional market to the comparatively feature-rich QuarkXPress 3.3, released in 1992, and 4.0, released in 1996. Quark stated its intention to buy out Adobe and to divest the combined company of PageMaker to avoid anti-trust issues. Adobe rebuffed the offer and instead worked on a project built independently of PageMaker, code-named "K2", and released as InDesign 1.0 in 1999.

In 2002, InDesign was the first Mac OS X-native desktop publishing (DTP) software. In version 3 (InDesign CS) it received a boost in distribution by being bundled with Photoshop, Illustrator, and Acrobat in the Creative Suite.

InDesign exports documents in Adobe's Portable Document Format (PDF) and has multilingual support. It was the first DTP application to support Unicode for text processing, advanced typography with OpenType fonts, advanced transparency features, layout styles, optical margin alignment, and cross-platform scripting using JavaScript.

Later versions of the software introduced new file formats. To support the new features, especially typographic, introduced with InDesign CS, both the program and its document format are not backward-compatible. Instead, InDesign CS2 has the backward-compatible .inx format, an XML-based document representation. InDesign CS versions updated with the 3.1 April 2005 update can read InDesign CS2-saved files exported to the .inx format. The InDesign Interchange format does not support versions earlier than InDesign CS.

Adobe developed InDesign CS3 (and Creative Suite 3) as universal binary software compatible with native Intel and PowerPC Mac machines in 2007, two years after the announced 2005 schedule. Inconveniencing Intel-Mac early-adopters, Adobe CEO Bruce Chizen announced that "Adobe will be first with a complete line of universal applications." The CS2 Mac version had code tightly integrated to the PPC architecture, and not natively compatible with the Intel processors in Apple's new machines, so porting the products to another platform was more difficult than had been anticipated. Adobe developed the CS3 application integrating Macromedia products (2005), rather than recompiling CS2 and simultaneously developing CS3.

[edit] InDesign and Leopard

InDesign CS3 had a serious compatibility issue with Leopard (Mac OS X v10.5), as Adobe states: "InDesign CS3 may unexpectedly quit when using the Place, Save, Save As or Export commands using either the OS or Adobe dialog boxes. Unfortunately, there are no workarounds for these known issues." 

However, Apple's OS X 10.5.4 update addressed this problem.

In forums this workaround has been reported to work. This and other workarounds, along with the solution of upgrading to 10.5.4, are documented in this Adobe Knowledgebase article.

There was also an issue which would cause InDesign and/or Adobe Illustrator to fail to respond to Hide, or Unhide commands. This could prevent users from completing work without forcing the application to quit. This issue was resolved in the OS X 10.5.6 update.

More recently, an issue which caused clipping paths applied in placed EPS files on mounted AFP volumes to fail when printing or exporting to PDF from InDesign CS4. This issue has been addressed in the Mac OS X 10.5.7 update.

Currently, there are no known issues specifically affecting InDesign when working on the current version of Leopard, 10.5.7.

[edit] Server version





InDesign CS3 Server icon


In October 2005, Adobe released "InDesign Server CS2", a modified version of InDesign (without user interface) for Windows and Macintosh server platforms. It does not provide any editing client; rather it is for use by developers in creating client-server solutions with the InDesign plug-in technology. In March 2007 Adobe officially announced Adobe InDesign CS3 Server as part of the Adobe InDesign family.

[edit] Versions





InDesign CS3 icon



	InDesign 1.0 (codenamed K2): August 31, 1999.

	InDesign 1.5 (codenamed Sherpa): April 2001.

	InDesign 2.0 (codenamed Annapurna): January 2002 (just days before QuarkXPress 5). First version to support Mac OS X and native transparencies & drop shadows.

	InDesign CS (codenamed Dragontail) and InDesign CS PageMaker Edition (3.0): October 2003.

	InDesign CS2 (4.0) (codenamed Firedrake): shipped in May 2005.

	InDesign Server (codenamed Bishop): released October 2005

	InDesign CS3 (5.0) (codenamed Cobalt): April 2007. First Universal binary versions to natively support Intel-based Macs, Regular expression, Table styles, new interface

	InDesign CS3 Server (codenamed Xenon): released May 2007

	InDesign CS4 (6.0) (codenamed Basil): Introduced September 23, shipped in October 2008.

	InDesign CS4 Server (codenamed Thyme)



[edit] Internationalization and localization

[edit] Language availability

Adobe InDesign CS4 is available in the following languages: Arabic (Middle Eastern version), Brazilian Portuguese, Chinese Simplified, Chinese Traditional, Czech, Danish, Dutch, English, Finnish, French, French (Canadian), German, Greek, Hebrew (Middle Eastern version), Hungarian, Italian, Japanese, Korean, Norwegian, Polish, Romanian, Russian, Spanish, Spanish (Latin American), Swedish, Turkish, Ukrainian.

Adobe InDesign CS4, Middle Eastern and North African versions are available from WinSoft.

[edit] Specific features for Arabic (also Persian) and Hebrew languages

The Middle Eastern/Hebrew and the Middle Eastern/Arabic versions are specifically developed for Arabic and Hebrew languages.

[edit] Text settings

InDesign Middle Eastern versions come with special settings for laying out Arabic or Hebrew text, such as:


	Ability to use Arabic, Persian or Hindi digits

	Use kashidas for letter spacing and full justification

	Ligature option

	Set vowels/diacritics positioning

	Justify text in three possible ways to get the desired results (Standard, Arabic, Naskh)

	Option to "Insert Special Character": three Hebrew characters (Geresh, Gershayim, Maqaf) and an Arabic one (Kashida)

	Apply standard, Arabic or Hebrew styles for page, paragraph and footnote numbering



[edit] Bi-directional text flow

In InDesign Middle Eastern versions, the notion of right-to-left behaviour applies to several objects: Story, Paragraph, Character and Table. You can easily mix Right-to-Left and Left-to-Right Words, Paragraphs and Stories in a document.


	InDesign CS4 Middle Eastern versions allow you to change in one click the direction of neutral characters (for ex.: ,/?, etc.) according to your keyboard language.



[edit] Table of contents

You can create a table of contents (TOC) for any document or book in InDesign Middle Eastern versions. InDesign Middle Eastern versions come with a set of Table of contents titles, one for each supported language. The TOC is also sorted according to the chosen language. InDesign CS4 Middle Eastern versions allow you to choose the language of your index title and cross-references by right clicking in the title field in the Generate Index window.

[edit] Indices

You can create a simple keyword index or a comprehensive, detailed guide to the information in your book. InDesign Middle Eastern versions let you set various Sort Options for your indices according to the language with which you are dealing.

[edit] Importing and exporting

InDesign Middle Eastern versions bring the capability of opening directly and converting QuarkXPress files, even using Arabic XT, Arabic Phonyx or Hebrew XPressWay fonts, retaining the layout and content. InDesign Middle Eastern versions come with more than 50 import/export filters enabling you to place many kinds of images and Roman texts: Microsoft Word 97-98-2000 Import filter and Text Import filter.

[edit] Reverse layout

InDesign Middle Eastern versions include a reverse layout feature to revert the layout of a document, when converting a Left to Right document (Roman) to a Right to Left one (Arabic or Hebrew) or vice versa. It is also helpful when creating a multilingual document.

The Middle Eastern versions are also available for Adobe Acrobat , Adobe Illustrator , Adobe Photoshop , Adobe InCopy  and Adobe Dreamweaver , for Adobe Creative Suite  (Design Standard, Design Premium, Web Premium).

[edit] Complex script rendering

InDesign supports Unicode character encoding and there is a special Middle East version supporting complex text layout for Arabic and Hebrew types of complex script. However, as of InDesign CS4, this capability is present, albeit not officially supported.

There is a Third Party Tool, "IndicPlus" from MetaDesign Solutions which adds capability to render Indic and other Complex Scripts with InDesign. This tool is available for CS2/CS3/CS4 versions of InDesign. http://metadesignsolutions.com/IndicPlus.html

[edit] References



	^ San Francisco - Live Coverage of Steve Jobs Keynote 1:00PM EDT, June 6th, 2005,WWDC 2005 - Live Coverage of Keynote, The Mac Observer

	^ Adobe InDesign CS3 5.0.2 Update Read Me

	^ Leopard 10.5.4 Fixes InDesign Nav Services GlitchesBy: Anne-Marie, June 30, 2008, InDesignSecrets

	^ http://go.adobe.com/kb/ts_kb402895_en-us

	^ http://go.adobe.com/kb/ts_kb408240_en-us

	^ "Adobe InDesign Server CS2 Frequently Asked Questions". Adobe.com. http://www.adobe.com/aboutadobe/pressroom/pressmaterials/pdfs/ID_Server_CS2_FAQ.pdf. Retrieved 2007-04-29.

	^ http://www.adobe.com/products/indesign/systemreqs/

	^ Adobe InDesign - Design and produce professional page layouts, enhanced features for Central and East European and Middle Eastern Users

	^ Adobe Acrobat Professional software - Communicate and collaborate with the essential PDF solution, enhanced features for Central and East European and Middle Eastern users Users

	^ Adobe Illustrator - Explore new paths with the essential vector tool, enhanced features for Central and East European and Middle Eastern Users

	^ Adobe Photoshop - See what's possible, enhanced features for Central and East European and Middle Eastern Users

	^ Adobe InCopy - Collaborate in demanding editorial workflows, enhanced features for Central and East European and Middle Eastern Users

	^ Adobe Dreamweaver - Develop websites and applications , enhanced features for Central and East European and Middle Eastern Users

	^ Adobe Creative Suite 3, Design and Web Editions




[edit] External links



	
	Wikiversity has learning materials about Adobe InDesign





	Official website

	MathMagic - Mathematical Equation Editor plug-in for InDesign CS~CS4
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Desktop publishing software



	



	Open source
	
Scribus




	



	Freeware
	
PagePlus SE PDF-XChange




	



	Retail
	
Adobe (Acrobat  FrameMaker InDesign) Corel Ventura  Microsoft Publisher PagePlus Pages PageStream QuarkXPress RagTime




	



	See also
	
Web publishing Mobile publishing Electronic publishing Printing List of (PDF software eBook Readers)
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Adobe Creative Suite



	



	Current products
	
Acrobat After Effects Contribute Dreamweaver Encore Fireworks Flash Illustrator InCopy InDesign OnLocation Photoshop Premiere Pro Soundbooth




	



	Shared applications
	
Bridge Device Central Dynamic Link Version Cue




	



	Past products included
	
Audition GoLive ImageReady Stock Photos Ultra
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Adobe Systems



	



	Desktop software
	
Creative Suite eLearning Suite Technical Communication Suite Acrobat Audition Digital Editions Director FreeHand GoLive PageMaker Photoshop Lightroom more




	



	Readers and players
	
Adobe Reader Flash Player AIR Adobe Media Player Shockwave Player




	



	Server software
	
ColdFusion LiveCycle Flash Media Server JRun Premiere Express Photoshop Express  BlazeDS




	



	Technology
	
PostScript PDF FlashPaper Authorware Flash Font Folio DNG Flex AIR




	



	Services
	
Adobe Solutions Network




	



	Board of directors
	
Bruce Chizen Charles Geschke Shantanu Narayen John Warnock Del Yocam




	



	Acquisitions
	
Mergers and acquisitions Aldus Macromedia Scene7 Omniture
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Atlantis Word Processor

	Developer(s)
	Rising Sun Solutions, Inc.



	Stable release
	1.6.5.0 / January 28, 2010



	Operating system
	Microsoft Windows



	Type
	Word processor



	License
	Shareware



	Website
	www.AtlantisWordProcessor.com




Atlantis Word Processor is a stand-alone mid-range word processor for Microsoft Windows developed by Rising Sun Solutions, Inc. It was previously known as "Atlantis Ocean Mind".

The user interface of Atlantis Word Processor is similar to the interface of Microsoft Word (pre-Office 2007).
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[edit] Features

Atlantis offers many features standard in other word processors. But it lacks some important features like collaboration and table support. It also does not support text wrapping around pictures. The present version of Atlantis Word Processor is not suitable for creating complex scientific documents with mathematical formulae and embedded objects.

But Atlantis Word Processor has a number of features popular among writers. The Overused Words feature helps writers avoid repetitions and clichs. The "Save as eBook" feature converts any document to an eBook. Atlantis also provides writers with information about writing time and speed. Finally, Atlantis can be used to print booklets (including pocket-size booklets).

Atlantis Word Processor is portable and can be installed on USB flash drives.

[edit] Supported file formats

For both reading and writing:


	MS Word 6.0-2003 (.DOC)

	Office Open XML (.DOCX)

	Rich Text Format (.RTF)

	Plain text (.TXT)



For reading:


	MS Write (.WRI)

	OpenDocument (.ODT)



Atlantis Word Processor also has its proprietary document format (COD) for encrypted documents.

[edit] Product status

Atlantis Word Processor is distributed as try-before-you-buy software.

There is also a free version of Atlantis Word Processor with fewer features called Atlantis Nova. It does not have some features the full version of Atlantis has; for example, the program does not include a built-in spellchecker.

[edit] See also


	List of word processors

	Comparison of word processors

	List of portable software

	Office Open XML software

	OpenDocument software

	EPUB



[edit] References



	^ "CNET editors' review of Atlantis Word Processor". CNet. http://download.cnet.com/Atlantis-Word-Processor/3000-2079_4-10057477.html. Retrieved 2009-08-31. "Great for formatting but not for collaborating, this word processor program offers plenty of features for the budding wordsmith."

	^ "Editorial Review of Atlantis Word Processor". PC World. http://www.pcworld.com/downloads/file/fid,78745/description.html. Retrieved 2009-08-29. "This word processor seems ideally suited for writers and students, with all the editing and formatting tools you'd expect, plus useful features like Overused Words, which can help improve your writing."

	^ "EPUB Resources and Guides". O'Reilly Labs. 2009-03-11. http://labs.oreilly.com/2009/03/epub-resources-and-guides.html. Retrieved 2009-08-29. "The Atlantis Word Processor can save documents as EPUB."

	^ "Dr. File Finder's Picks: Review of Atlantis Word Processor". Tucows. 2008-04-17. http://www.tucows.com/article/2118. Retrieved 2009-08-29. "Another cool feature is that the Atlantis Word Processor can go portable! I installed it to my Sandisk USB drive with all my other portable applications and it worked perfectly."

	^ "Editorial Review of Atlantis Nova". PC World. 2008-02-05. http://www.pcworld.com/downloads/file/fid,69627-order,1-page,1/description.html. Retrieved 2009-08-31. "It provides the 10 percent of the word processing features that most people need to get 90 percent of their work done."




[edit] External links


	Atlantis Word Processor home site

	Atlantis Nova home page



[edit] Reviews


	Atlantis Word Processor review by itreviews.co.uk

	Review on 14 word processors at donationcoder.com

	Discover Atlantis: Review by Softpedia

	Atlantis Word Processor review by techpin.com

	teleread.org: The legend of Atlantis (eBook creation)
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	Open source
	
AbiWord Bean GNU TeXmacs IBM Lotus Symphony  KWord LyX NeoOffice OpenOffice.org Writer




	



	Freeware
	
Adobe Buzzword  Atlantis Nova  Google Docs  Jarte (standard)




	



	Retail
	



	
Cross-platform

	
Adobe InCopy Corel WordPerfect Microsoft Word StarOffice Writer




	



	
Mac OS only

	
Apple Pages Nisus Writer Mellel




	



	
Windows only

	
Atlantis Word Processor IBM Lotus Word Pro Jarte (enhanced) Microsoft Works PolyEdit Scientific WorkPlace WordPad
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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iStudio Publisher



	Developer(s)
	c:four



	Stable release
	1.1.2 / 13th January, 2010



	Operating system
	Mac OS X



	Type
	DTP / Page layout



	License
	Proprietary



	Website
	iStudio Publisher




iStudio Publisher is a desktop publishing (DTP) application developed by c:four.

iStudio Publisher 1.0 was released on 6th January, 2009 at the Macworld Conference & Expo in San Francisco.

The most recent version, iStudio Publisher 1.1.2, runs on Mac OS X 10.4 Tiger, 10.5 Leopard and 10.6 Snow Leopard.
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[edit] Overview

iStudio Publisher can be used for the page layout and word processing of brochures, newsletters, magazines, posters, adverts, reports, essays, greeting cards and many other document types, of any page size, and with the option of spread editing facing pages.

iStudio Publisher has been designed to simplify desktop publishing and enable users to get started quickly. Users are required to understand one main principle - each element of document content is held by a shape. All shapes act as content containers and can contain any combination of text in columns, text around their outline path, an image, a line style, a fill style, a drop shadow and a text runaround ("wraparound"). Users can select and draw standard shapes from the Shape Library, construct shapes using the drawing tools provided, or create default shapes automatically when pasting, dragging in or inserting new content. Inspectors are provided to examine and adjust style and format settings of shapes, text and images.

iStudio Publisher can export colour managed PDF files suitable for use in a prepress workflow for professional print jobs. It can also export to EPUB or RTF file. iStudio Publisher has an XML based file format and supports Unicode character encoding. However, it does not yet support complex script rendering and cannot be used for languages written with Arabic, Hebrew, Indic and East_Asian (CJK) writing systems.

The official user guide "Introduction to iStudio Publisher" has been produced using iStudio Publisher and can be downloaded from the developer's website as an iStudio Publisher format (.ispx) document file, allowing users to see how it's been created. The user guide is also available in PDF format. Video tutorials and a Rapid Start Guide are also available.

iStudio Publisher 1.0.4 received a generally favourable review by Macworld on Mar 9, 2009, although several expected features were found to be missing. The software developers have published a Development Roadmap of future iStudio Publisher updates, and users are invited to submit requests for improvements and new features.

[edit] Image formats

The following image file formats can be inserted into iStudio Publisher documents:



	File Type
	File Extension



	AI - Adobe Illustrator Artwork files
	.ai



	BMP - Windows Bitmap files
	.bmp



	GIF - Graphics Interchange Format files
	.gif



	ICNS - Apple Icon Image files
	.icns



	ICO - Windows icon files
	.ico



	JPEG - Joint Photographic Experts Group files
	.jpeg, .jpg, .jpe, .jif, .jfif, .jfi



	JPEG 2000 - JPEG 2000 files
	.jp2, .j2k



	PICT - QuickDraw image files
	.pict, .pct, .pic



	PNG - Portable Network Graphics files
	.png



	PSD - Adobe Photoshop files
	.psd, .psb



	TIF, TIFF - Tagged Image File Format files
	.tif, .tiff




[edit] References



	^ c:four contact page

	^ iStudio Publisher official user guide "Introduction to iStudio Publisher"

	^ Macworld review (Mar 09): "iStudio Publisher 1.0.4 Intuitive page layout tool for nonprofessionals"

	^ iStudio Publisher Development Roadmap




[edit] External links


	www.istudiopublisher.com Home page

	www.istudiopublisher.com FAQ

	www.istudiopublisher.com video tutorials



[edit] Reviews (most recent first)


	Appletell (Mar 10): "Appletell reviews iStudio Publisher for Mac OS X"

	MacFormat (Oct 09): "c:four iStudio Publisher 1.1"

	techradar.com (Oct 09): "c:four iStudio Publisher 1.1 review"

	MacUser (Sep 09): "iStudio Publisher"

	Jon Whipple blog (Aug 09): "Laying It All Out"

	AppYourMac (Jun 09): "iStudio Publisher: Desktop Publishing. Simplified."

	Macworld (Mar 09): "iStudio Publisher 1.0.4 Intuitive page layout tool for nonprofessionals"
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	This article needs additional citations for verification.

Please help improve this article by adding reliable references. Unsourced material may be challenged and removed. (May 2007)




"Electronic publication" redirects here. For electronic publications, see Digital media.




Scribus, an open source desktop publishing software


Desktop publishing (also known as DTP) combines a personal computer and WYSIWYG page layout software to create publication documents on a computer for either large scale publishing or small scale local multifunction peripheral output and distribution.

The "desktop publishing" is commonly used to describe page layout skills. However, the skills and software are not limited to paper and book publishing. The same skills and software are often used to create graphics for point of sale displays, promotional items, trade show exhibits, retail package designs and outdoor signs. In very simple words, it could be said that it is a page maker application.
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[edit] History

Desktop publishing began in 1985 with the introduction of MacPublisher, the first WYSIWYG layout program, which ran on the original 128K Macintosh computer. (Desktop typesetting, with only limited page makeup facilities, had arrived in 19789 with the introduction of TeX, and was extended in the early 1980s by LaTeX.) The DTP market exploded in 1985 with the introduction in January of the Apple LaserWriter printer, and later in July with the introduction of PageMaker software from Aldus which rapidly became the DTP industry standard software.

The first known publication to use 'desktop publishing' for a mass produced and sold publication is the Barter Book in Campbell River British Columbia which started publishing in October of 1984. The Barter Book purchased a Macintosh Computer and an Apple imagewriter in February of 1985. Using MacPublisher I, II and III which repeatedly crashed. Later trying Pagemaker II with the same result. The first software that worked flawlessly was Ready,Set,Go.

The ability to create WYSIWYG page layouts on screen and then print pages at crisp 300 dpi resolution was revolutionary for both the typesetting industry and the personal computer industry. Newspapers and other print publications made the move to DTP-based programs from older layout systems like Atex and other such programs in the early 1980s.

The term "desktop publishing" is attributed to Aldus Corporation founder Paul Brainerd, who sought a marketing catch-phrase to describe the small size and relative affordability of this suite of products in contrast to the expensive commercial phototypesetting equipment of the day.

By the standards of today, early desktop publishing was a primitive affair. Users of the PageMaker-LaserWriter-Macintosh 512K system endured frequent software crashes, the Mac's tiny 512 x 342 1-bit black and white screen, the inability to control letter spacing, kerning (the addition or removal of space between individual characters in a piece of typeset text to improve its appearance or alter its fit) and other typographic features, and discrepancies between the screen display and printed output. However, it was a revolutionary combination at the time, and was received with considerable acclaim.

Behind-the-scenes technologies developed by Adobe Systems set the foundation for professional desktop publishing applications. The LaserWriter and LaserWriter Plus printers included high quality, scalable Adobe PostScript-fonts built into their ROM memory. The LaserWriter's PostScript capability allowed publication designers to proof files on a local printer then print the same file at DTP service bureaus using optical resolution 600+ ppi PostScript-printers such as those from Linotronic. Later, the Macintosh II was released which was much more suitable for desktop publishing because of its larger, color screen, support for multiple displays, greater RAM capacity and its SCSI storage interface which allowed fast, high-capacity hard drives to be attached to the system.

Although Macintosh-based systems would continue to dominate the market, in 1986, the GEM-based Ventura Publisher was introduced for MS-DOS computers. While PageMaker's pasteboard metaphor closely simulated the process of creating layouts manually, Ventura Publisher automated the layout process through its use of tags/style sheets and automatically generated indices and other body matter. This made it suitable for manuals and other long-format documents. Desktop publishing moved into the home market in 1986 with Professional Page for the Amiga, Publishing Partner (now PageStream) for the Atari ST, GST's Timeworks Publisher on the PC and Atari ST, Calamus for the Atari TT030, and even Home Publisher, Newsroom, and GEOPublish for 8-bit computers like the Apple II and Commodore 64.

During these early years, desktop publishing acquired a bad reputation from untrained users who created poorly-organized ransom note effect layouts  criticisms that would be levied again against early web publishers a decade later. However, some were able to realize truly professional results. For example, .info magazine became the very first desktop-published, full-color, newsstand magazine in the last quarter of 1986, using a combination of Commodore Amiga computers, Professional Page desktop publishing software, and an Agfa Graphics typesetter. The first known "desktop publication" is the Barter Book which was published in Campbell River British Columbia Canada. Using a 512k Fat Mac and an imagewriter in February 1985.

Often considered a primary skill, increased accessibility to more user-friendly DTP software has made DTP a secondary skill to art direction, graphic design, multimedia development, marketing communications, administrative careers and advanced high school literacy in thriving economies. DTP skill levels range from what may be learned in a few hours (e.g. learning how to put clip art in a word processor) to what requires a college education and years of experience (e.g. advertising agency positions). The discipline of DTP skills range from technical skills such as prepress production and programming to creative skills such as communication design and graphic image development.

[edit] Terminology

There are two types of pages in desktop publishing, electronic pages and virtual paper pages to be printed on physical paper pages. All computerized documents are technically electronic, which are limited in size only by computer memory or computer data storage space.

Virtual paper pages will ultimately be printed, and therefore require paper parameters that coincide with international standard physical paper sizes such as "A4," "letter," etc, if not custom sizes for trimming. Some desktop publishing programs allow custom sizes designated for large format printing used in posters, billboards and trade show displays. A virtual page for printing has a predesignated size of virtual printing material and can be viewed on a monitor in WYSIWYG format. Each page for printing has trim sizes (edge of paper) and a printable area if bleed printing is not possible as is the case with most desktop printers.

A web page is an example of an electronic page that is not constrained by virtual paper parameters. Most electronic pages may be dynamically re-sized, causing either the content to scale in size with the page or causing the content to re-flow.

Master pages are templates used to automatically copy or link elements and graphic design styles to some or all the pages of a multipage document. Linked elements can be modified without having to change each instance of an element on pages that use the same element. Master pages can also be used to apply graphic design styles to automatic page numbering.

Page layout is the process by which the elements are laid on the page orderly, aesthetically, and precisely. Main types of components to be laid out on a page include text, linked images that can only be modified as an external source, and embedded images that may be modified with the layout application software. Some embedded images are rendered in the application software, while others can be placed from an external source image file. Text may be keyed into the layout, placed, or (with database publishing applications) linked to an external source of text which allows multiple editors to develop a document at the same time.

Graphic design styles such as color, transparency, and filters, may also be applied to layout elements. Typography styles may be applied to text automatically with style sheets. Some layout programs include style sheets for images in addition to text. Graphic styles for images may be border shapes, colors, transparency, filters, and a parameter designating the way text flows around the object called "wraparound" or "runaround."

[edit] Comparisons

[edit] With word processing

While desktop publishing software still provides extensive features necessary for print publishing, modern word processors now have publishing capabilities beyond those of many older DTP applications, blurring the line between word processing and desktop publishing.

In the early days of graphical user interfaces, DTP software was in a class of its own when compared to the fairly spartan word processing applications of the time. Programs such as WordPerfect and WordStar were still mainly text-based and offered little in the way of page layout, other than perhaps margins and line spacing. On the other hand, word processing software was necessary for features like indexing and spell checking, features that are common in many applications today.

As computers and operating systems have become more powerful, vendors have sought to provide users with a single application platform that can meet all needs.

[edit] With other electronic layout software

In modern usage, DTP is not generally said to include tools such as TeX or troff, though both can easily be used on a modern desktop system and are standard with many Unix-like operating systems and readily available for other systems. The key difference between electronic typesetting software and DTP software is that DTP software is generally interactive and WYSIWYG in design, while older electronic typesetting software tends to operate in batch mode, requiring the user to enter the processing program's markup language manually without a direct visualization of the finished product. The older style of typesetting software occupies a substantial but shrinking niche in technical writing and textbook publication; however, since much software in this genre is freely available, it can be more cost-effective than the professionally-oriented DTP systems. It is also particularly suitable for corporate newsletters or other applications where consistent, automated layout is important.

One of the early and comprehensive reference books on the art of Desktop Publishing is Desktop Publishing For Everyone by K.S.V. Menon. This publication deals with virtually every facet of publishing and nearly all tools available as at the time of the publishing of this book in the year 2000. It is currently out of print.

There is some overlap between desktop publishing and what is known as Hypermedia publishing (i.e. Web design, Kiosk, CD-ROM). Many graphical HTML editors such as Microsoft FrontPage and Adobe Dreamweaver use a layout engine similar to a DTP program. However, some Web designers still prefer to write HTML without the assistance of a WYSIWYG editor and resort to such software, if at all, solely for complex layout that cannot easily be rendered in hand-written HTML code.

[edit] DTP applications

For a more comprehensive list, see List of desktop publishing software

	Adobe FrameMaker

	Adobe InDesign

	Adobe PageMaker

	CorelDRAW

	Corel Ventura

	iStudio Publisher

	Microsoft Office Publisher

	PageStream (used to be "Publishing Partner")

	QuarkXPress

	Scribus

	Serif PagePlus

	Ready,Set,Go



[edit] See also


	Camera ready

	Desktop video

	eBook

	Template system



[edit] References



	^ Stiff, Paul (13 September 2006). "the Stafford papers". The optimism of modernity: recovering modern reasoning in typography. http://www.optimism-modernity.org.uk/documents/index.html#note1. Retrieved 27 December 2009.

	^ Evidence for this can be found at Mark R. Brown's.info history page




[edit] External links


	Choosing Desktop Publishing Software

	Desktop Publishing Tips and Tutorials

	What is Desktop Publishing?

	Orxtra Publisher for Mac OS X
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Desktop publishing software



	



	Open source
	
Scribus




	



	Freeware
	
PagePlus SE PDF-XChange




	



	Retail
	
Adobe (Acrobat  FrameMaker InDesign) Corel Ventura  Microsoft Publisher PagePlus Pages PageStream QuarkXPress RagTime




	



	See also
	
Web publishing Mobile publishing Electronic publishing Printing List of (PDF software eBook Readers)




	



	Category List
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Barnes & Noble Nook

	







	Manufacturer
	Barnes & Noble



	Release date
	30 November 2009



	Introductory price
	US$259



	Operating system
	Android based;

Version 1.2 (released February 5, 2010; 36 day(s) ago(2010-02-05))



	Power
	rechargeable, replaceable battery



	Storage capacity
	2GB internal storage

MicroSD expansion up to 16Gb.



	Display
	600 x 800 pixel, 6 inch

E Ink display

and a 3.5 inch 480 x 144 pixel

color control display



	Input
	color touchscreen, left/right paging buttons.



	Connectivity
	AT&T 3G

802.11b/g Wi-Fi



	Dimensions
	7.7 x 4.9 x 0.5 in (196 x 125 x 13 mm)



	Weight
	12.1 oz (343 g)



	Website
	nook.com




Barnes & Noble Nook (styled "nook") is an electronic book reader developed by Barnes & Noble, based on the Android platform. The device was announced in the United States on 20 October 2009, and was released 30 November 2009 for US$259. Nook includes Wi-Fi and AT&T 3G wireless connectivity, a six inch E Ink display, and a separate, smaller color touchscreen that serves as the primary input device.
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[edit] Features

The nook is the first electronic book reader to be based on the Android platform. It has a MicroSD expansion slot for extra storage and a user replaceable battery.

One differentiating feature of nook is the "LendMe" feature: some books are licensed by their publishers for sharing. In those cases, the purchaser is permitted to share a book once, with one other user, for up to two weeks. Users will be able to share purchased books with others who are using Barnes & Noble's reader application software for iPhone, iPod Touch, Mac, and Windows. Supported ebook file formats include EPUB, PDF and PDB.

Software updates are distributed automatically "over the air" or through a manual download. The most recent update, version 1.2 released in February 2010, improved the device's responsiveness, bookmarking, in-store connectivity, and battery optimization. The update also included interface changes intended to improve navigation of daily subscriptions, clarify LendMe features, and allow sorting of personal files on the device.

[edit] Hacking

Some nook users have loaded Android applications on nook, such as Pandora, a web browser, a twitter client called Tweet, Google Reader and a Facebook application. Many general Android applications running on nook present interactive areas of their interface on the eink display, and such applications are difficult to manipulate on the device. However, nook-screen optimized Android applications are also available, including applaunchers, browsers, library managers and an online book catalog browser and feed reader.

Although gaining superuser (root) access to install software on nook initially required physical disassembly of the device, it is now possible to do so using software alone.

[edit] Availability

Nook was made available for pre-order in the United States for US$259 following its launch on 20 October 2009 and began shipping on 30 November 2009. The device was available for demonstration and display in Barnes and Noble retail stores in early December. Barnes and Noble began selling nook in-store in February 2010.

Due to the large amount of pre-orders, the initial launch of the product involved multiple ship dates depending on when customers ordered nook. The first shipment occurred as planned on November 30 but additional shipments were pushed back as demand for the product exceeded production. Further shipments occurred December 7, December 18, January 4, January 11, January 15, February 1, and February 12.

Customers who had been promised a delivery by December 24, 2009, but whose shipment was delayed past December 25, received a $100 gift certificate via email from Barnes & Noble.

[edit] Reception

The nook received generally lukewarm reviews as the first wave of shipments arrived. Reviewers pointed to nook's "sluggish" performance, while The New York Times' David Pogue wrote that nook suffered from "half-baked software." Most of the negative aspects cited by these reviews are software issues, with the hardware itself receiving positive reviews.

[edit] Weight inaccuracy

As discovered by New York Times reporter David Pogue through the use of a postal scale, nook's weight differs from the product specifications advertised by Barnes & Noble. The company initially claimed the device was 11.2 ounces when it is actually 12.1 ounces  a 7.4% difference that Pogue called "sort of shocking."

[edit] See also


	List of Android devices

	List of e-book readers



[edit] References



	^   "nook Help and Support". http://www.barnesandnoble.com/nook/support/?cds2Pid=30195. Retrieved 15 February 2010.

	^ Jeffrey A. Trachtenberg and Geoffrey A. Fowler. "B&N Reader Out Tuesday". The Wall Street Journal. http://online.wsj.com/article/SB10001424052748703816204574483790552304348.html. Retrieved October 20, 2009.

	^ Ina Fried (October 19, 2009). "Barnes & Noble's 'Nook' said to cost $259". cnet news. http://news.cnet.com/8301-13860_3-10378525-56.html. Retrieved October 20, 2009.

	^ David Carnoy (October 14, 2009). "Barnes & Noble's 'color' e-book reader photos leaked". cnet news. http://news.cnet.com/8301-17938_105-10374792-1.html?tag=mncol;txt. Retrieved October 20, 2009.

	^ David Carnoy (October 20, 2009). "Is Barnes & Noble's Nook a Kindle killer?". cnet news. http://news.cnet.com/8301-17938_105-10379125-1.html. Retrieved October 20, 2009.

	^ Chris Walters (October 22, 2009). "B&N Ebook Reader Lets You Loan A Book Just Once". The Consumerist. http://consumerist.com/5388178/bn-ebook-reader-lets-you-loan-a-book-just-once. Retrieved October 23, 2009.

	^ Chad Berndtson (October 20, 2009). "Barnes & Noble's Nook Has The Hooks To Take Down Kindle". ChannelWeb. http://www.crn.com/retail/220700426;jsessionid=0CY3O4YZLXZ5HQE1GHRSKHWATMY32JVN. Retrieved October 20, 2009.

	^ http://www.barnesandnoble.com/nook/features/techspecs/

	^ Ganapati, Priya (December 16, 2009). "Nook E-Reader Gets Hacked to Run Apps, Browser". Wired.com. http://www.wired.com/gadgetlab/2009/12/nook-run-apps/. Retrieved 2009-12-27.

	^ Softroot - nookdevs.com (accessed January 2010).

	^ Marco Tabini, Barnes & Noble offers $100 gift certificates for Nook delays, Macworld (December 21, 2009).

	^ Topolsky, Joshua. "Barnes & Noble Nook review". Engadget. http://www.engadget.com/2009/12/07/barnes-and-noble-nook-review/.

	^ Pogue, David. "Not Yet the Season for a Nook". The New York Times. http://www.nytimes.com/2009/12/10/technology/personaltech/10pogue.html?_r=2&pagewanted=1.

	^ Pogue, David. "Bogus Tech Measurements". The New York Times. http://www.nytimes.com/2010/01/21/technology/personaltech/21pogue-email.html.




[edit] External links


	Official website

	NookTalk, Online Nook user community

	NookDevs, wiki for Nook enthusiasts

	eBook Reader Reviews, Product Reviews And News Of The Latest eBook Readers On The Market

	Nook Torn Open, Hacked, Rooted

	Nook E-Reader Gets Hacked to Run Apps, Browser
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	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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	Development
	
Android SDK Apache Ant Dalvik Eclipse Google Code




	



	Apps
	
Gmail Maps Goggles




	



	Services
	
Android Market




	



	Models
	
Agora Archos 5 Devour DEXT Dream Legend Desire Droid Eve FreeRunner Galaxy Hero Liquid Magic Moment Mini 5 Nexus One nook Passion Tattoo Zii EGG XPERIA X10
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Devices Topics
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The BEBOOK e-book reader displaying the "About" screen


The Hanlin is an e-Reader, an electronic book (e-book) reading device. The device, Hanlin v3, features a 6" (15cm), 4-level grayscale electrophoretic display (E Ink material) with a resolution of 600800 pixels (167 ppi). The Hanlin v5 Mini, features a 5" (15cm), 8-level grayscale electrophoretic display (E Ink material) with a resolution of 600800 pixels (200 ppi). The device runs a Linux-based OS.
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[edit] Specifications of Hanlin Models

[edit] Hardware


	Size: 184 x 120.5 x 9.9mm

	Weight: 210 g, battery included (160 gram for BeBook mini)

	Screen: 90 x 120mm (3.54 x 4.72 inches)

	600x800 pixels, 166 dpi / black and white, 4 gray-scale for Hanlin v3 and 8 gray-scale for Hanlin v5

	Daylight readable / No backlight / Portrait and landscape mode

	SDRAM memory: 32 MB

	SD card (supports SDIO) (v3 supports up to 4GB, v5 supports SDHC up to 16GB (supports 32GB unofficially)

	Connectivity: USB 1.1 (client only) for Hanlin v3 and USB 2.0 for Hanlin v5



[edit] Software


	Operating system: Linux

	Document formats: PDF, TXT, RTF, DOC, CHM, FB2, HTM, WOLF, DJVU, LIT, EPUB, PPT, Mobipocket.

	Archives support: ZIP, RAR.

	Supported image format: TIFF, JPEG, GIF, BMP, PNG.

	Supported sound format: MP3.



The Hanlin eReader works best with EPUB, RTF, FB2, and Mobipocket documents, because of their simplicity, interoperability, and low CPU processing requirements. These files also offer more zoom levels, and more options like search, landscape mode, and text to speech than with PDF, DOC, HTML, or TXT.

[edit] External links


	[1] - BeBook version includes both Bebook1 and Mini models
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Cybook Opus by Bookeen



Bookeen

	Founder(s)
	Laurent Picard

Michael Dahan



	Headquarters
	Paris, France



	Area served
	Worldwide



	Key people
	Laurent Picard Co-founder, Michael Dahan Co-founder



	Industry
	eBooks

Consumer electronics



	Products
	Cybook Gen1

Cybook Gen3

Cybook Opus



	Website
	bookeen.com




Bookeen is French company dealing with eBooks and Consumer electronics.
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[edit] History

In 2003 after the failure of Cytale (the first European company to make an eBook reader) two former engineers of Cytale, Laurent Picard and Michal Dahan, bought the intellectual property of the Cytale reading device, the Cybook Gen1. They founded the company, Bookeen, to produce dedicated eBook reading devices. Their first product was the Cybook Gen1.

The Cybook Gen1 was Bookeen's only product until 2006/2007, when they began exploring E-ink screens. At the time, E-Ink screens were a new technology and claimed to have a near paper-like appearance that did not cause eyestrain. In early 2007 Bookeen began selling the Cybook Gen3, their first eBook reader to use an E-Ink screen.

At the end of 2008, Bookeen started to claim future support for the ePub eBook format. The current firmware supportings it for all models; however, this firmware can not support the older Mobipocket format. Another firmware with support for Mobipocket is still made available so the user can select the desired format. In 2009 they also announced a new product the Cybook Opus a smaller version of the Cybook Gen3 but with some improvements: Better shape, Accelerometer, 1 GByte of user memory, and a 400Mhz CPU.

[edit] See also


	Cytale

	eBooks

	Cybook Gen1

	Cybook Gen3

	Cybook Opus



[edit] External links


	Official Website

	Interview in french of Laurent Picard and Michael Dahan



[edit] References


	^ Bookeen - Cybook ePaper - the eBook reading device

	^ http://www.bookeen.com/specs/ebook-CybookGen3.aspx

	^ http://www.bookeen.com/specs/ebook-CybookGen3.aspx

	^ http://www.ubergizmo.com/15/archives/2009/07/bookeen_cybook_opus_paraded.html
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Cybook Gen3

	

Cybook Gen3 boot screen



	Manufacturer
	Bookeen



	Type
	E-book reader



	Release date
	October 29, 2007



	Media
	Mobipocket PRC or ePub (selectable via different firmware), PalmDoc, HTML, TXT, PDF



	Operating system
	Linux



	Power
	Li-Polymer battery (1000mAh)



	CPU
	Revision 1 & 2:Samsung S3C2410 ARM920T 200MHz

Revision 3 & GoldEdition:Samsung S3C2440 ARM920T 400Mhz



	Storage capacity
	Revision 1: 64 MB Data Flash

Revision 2, 3: 512 MB Data Flash

Gold Edition: 1GB Data Flash



	Memory
	Version 1 & 2: 16 MB RAM

Version 3 & Gold Edition: 32 MB RAM



	Display
	6" E Ink Vizplex screen

600x800 pixels, 166 dpi, black and white, 2 bit gray-scale on Rev1,2 and 3, 8 gray-scale level on Gold Edition



	Connectivity
	USB



	Dimensions
	118 x 188 x 8.5 mm (4.7" x 7.4" x 0.3")



	Weight
	174 g (6.13 ounces)



	Predecessor
	Cybook Gen1



	Related articles
	Cybook Opus




Cybook Gen3 is a 6 inch e-Reader, specially designed for reading e-Books and e-News, or listening to MP3 music or audio-books. It is produced by the French company Bookeen.
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[edit] Description

The Cybook Gen3 is an ultra-light reading device based on E Ink screen technology. Its screen possesses a paper-like high contrast appearance and is readable under direct sunlight. The device offers a battery lifetime of 8,000 page flips. The Cybook Gen3 reads many file formats and offers access to a wide range of digital documents. To a host computer the Cybook Gen3 functions as a typical USB mass storage device, which allows for easily copying books from most computers without the need for special drivers. For this reason it is supported on all major operating systems, including Linux.

The device uses TrueType fonts (.ttf), and can also be used as an image viewer to display JPEG, GIF and PNG files, as well as to play MP3 files. The Cybook Gen3 technically supports PDF files, however it doesn't reflow text and early firmware did not allow zooming in on documents. Current firmware revisions support ten levels of zoom and allow scrolling around the page, making the device suitable for reading many PDF files. However, very large PDF files take a long time to display once the file is selected. Some PDF files also cause the firmware to crash, which requires a hard reset by pressing the small button on the back side. A Secure Digital card slot allows for expanded storage, it support SDHC card, at least to a 8 gigabyte SD card on Rev2, Rev3 and GoldEdition devices (due to the use of s3c2440 CPU instead of a hardware USB SD reader).

The Cybook Gen3 runs Linux as its underlying operating system. While the firmware source code is mostly open-source, the Mobipocket Reader application which allows the display of DRM-protected content is closed-source.

[edit] See also


	List of e-book readers - other similar devices

	Cybook Opus - The newer product in the Bookeen line of product



[edit] References


	"Cybook hardware specifications". http://www.bookeen.com/specs/ebook-hardware.aspx.

	"Cybook software specifications". http://www.bookeen.com/specs/ebook-software.aspx.

	"Mobileread forum thread about the broken screens". http://www.mobileread.com/forums/showthread.php?p=263828.




[edit] External links


	Bookeen Website

	Cybook Gen3 Specifications

	Bookeen Cybook Gen3 dedicated forum

	MobileRead Wiki entry

	The Future of Things comprehensive review of the Cybook Gen3

	PC Today review of the Cybook Gen3

	ZDNet review
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Cybook Opus

	



	Manufacturer
	Bookeen



	Type
	E-book reader



	Release date
	July 27, 2009



	Media
	Mobipocket PRC, PalmDoc, HTML, TXT, PDF, EPub



	Operating system
	Linux



	Power
	Li-Polymer battery (1000mAh)



	CPU
	Samsung S3C2440 ARM920T 400MHz



	Storage capacity
	1GB Data Flash



	Memory
	32MB RAM



	Display
	5" E Ink Vizplex screen

600x800 pixels, 200 dpi, black and white, 2 bit gray-scale



	Connectivity
	USB



	Dimensions
	151 mm x 108mm x 10mm ( 6" x 4.2" x 0.4")



	Weight
	Less than 150g ( < 5.3 oz )



	Predecessor
	Cybook Gen3




Cybook Opus is a 5 inch e-Reader, specially designed for reading e-Books and e-News. It is produced by the French company Bookeen.
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[edit] Description

The Cybook Opus is an ultra-light reading device based on E Ink screen technology. Its screen possesses a paper-like high contrast appearance and is readable under direct sunlight. The device offers a battery lifetime of 8,000 page flips. The Cybook reads many file formats and offers access to a wide range of digital documents. To a host computer the Cybook functions as a typical USB mass storage device, which allows for easily copying books from most computers without the need for special drivers. For this reason it is supported on all major operating systems, including Linux.

The device uses TrueType fonts (TTF), and can also be used as an image viewer to display JPEG, GIF and PNG files. The Cybook technically supports PDF files, however it doesn't actually reflow text. Current firmware revisions support ten levels of zoom and allow scrolling around the page, making the device suitable for reading many PDF files. A Micro Secure Digital card slot allows for expanded storage, which does support SDHC cards.

The Cybook Opus runs Linux as its underlying operating system; however, the firmware is open source but not the application. This could be due to the support for DRM protected e-books, which probably require third party libraries.

[edit] See also


	List of e-book readers - other similar devices



[edit] References


	"Cybook hardware specifications". http://www.bookeen.com/specs/ebook-hardware.aspx.

	"Cybook software specifications". http://www.bookeen.com/specs/ebook-software.aspx.





	^ http://community.zdnet.co.uk/blog/0,1000000567,10014045o-2000667842b,00.htm




[edit] External links


	Bookeen WebSite

	Cybook Opus Specifications

	Bookeen Cybook dedicated forum

	MobileRead Wiki entry

	eBouquin test of the Cybook Opus (in French)
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A "silver shine" COOL-ER, front.






Reverse side


The COOL-ER is an e-book reader from UK company Interead. The device is compatible with both Mac and Windows computers, comes in a variety of colors, and supports e-books in English, Spanish, Portuguese, German, French, Dutch, Russian, Korean, Ukrainian, Mandarin and Japanese.  The device is commonly compared with the Amazon Kindle. Reviewers cite the lower price, MP3 support, and lighter weight as advantages; but complain of the COOL-ER's lack of wireless connectivity and button insensitivity.  
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[edit] Specifications

[edit] Dimensions


	Height (mm): 183

	Width (mm): 117.74

	Depth (mm): 10.89

	Volume (litres): 0.23

	Weight (g): 178



[edit] Screen


	Size: 6"

	DPI: 170 pixels per inch

	Levels of Greyscale: 8

	Type: E Ink Vizplex

	Manufacturer: PVI (E Ink)



[edit] Hardware


	Storage: 1 GB

	Memory: 128 MB

	Processor: Samsung S3C2440 ARM 400MHz

	Battery: Li-Polymer battery (1000 mAh)

	Battery Life: 8000 page turns

	Memory Expansion: SD (up to 4GB)

	Wireless: No



[edit] Compatibility


	PC: Yes

	Mac: Yes

	Supported formats: PDF, EPUB, FB2, RTF, TXT, HTML, PRC, JPG, MP3



[edit] External links


	Adobe Digital Editions, Supported ebook devices

	PVI (E Ink)

	Interead



[edit] References



	^ "COOL-ER FAQs - Official website". Interead. http://www.coolreaders.com/faqs.asp. Retrieved August 25, 2009.

	^ "Hands On: New Cool-er E-Book Reader Turns Up the Heat". Wired. http://www.wired.com/gadgetlab/2009/05/cool-er-e-book-reader-turns-up-the-heat/. Retrieved August 25, 2009.

	^ "Cool-er eBook Reader Review". Gizmodo. http://gizmodo.com/5271551/cool+er-ebook-reader-review. Retrieved August 25, 2009.

	^ "COOL-ER Technical Specification". Interead. http://www.coolreaders.com/specifications.asp. Retrieved August 25, 2009.
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eSlick

	Manufacturer
	Foxit



	Screen
	6" E Ink Vizplex screen 600 x 800 pixel resolution, 4-level gray scale



	Operating system
	Linux based



	Memory
	512MB internal, SD-card max 4 GB



	Battery
	lithium



	Physical size
	188  118  9.2mm (7.4"  4.7"  0.4")



	Weight
	180 grams (6.4 oz)



	Media
	PDF, TXT, MP3



	Introductory price
	$259 (as of April 18, 2009)




The eSlick is an e-book reader, an electronic book (e-book) reading device developed by Foxit Software. It has a 6 inch E Ink screen, 600x800 pixel resolution with 4-level gray scale and a mass of 180 g. The device supports text and PDF format for reading and includes Foxit's PDF Creator and Reader Pro Pack software.

The device is notable in that it has minimal features (no wireless, no subscription, no DRM).
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[edit] Specifications


	Size: 188 x 118 x 9.2 mm (7.4" x 4.7" x 0.4")

	Weight: 180 g (6.4 oz)

	Display:

	size: 15.5 cm (6 in) diagonal (approx 1/4 area of letter-sized page)

	resolution: 600 x 800 pixel resolution, 4-level gray scale





	Memory: 512 MB standard (100 eBooks at 1.2 MB each average), SD card expansion up to 4 GB Includes 2GB SD card

	Rechargeable Lithium-ion battery

	PC Interface: USB port

	OS: Embedded Linux



[edit] Formats supported

As of Firmware 2.0 Build 1130:

Documents: PDF, TXT, ePUB, PDB

Images: GIF, EMP, JPEG, and PNG

DRM-free Audio: MP3

[edit] Operating systems

[edit] Windows

The eSlick comes bundled with the proprietary Foxit Reader Pro Pack, PDF Creator, PDF Editor (trial) and PDF Page Organizer Pro(trial).

Updating the reader's firmware is done via a proprietary program (eSlick Update Setup Package).

[edit] Mac OS X and Linux

As of firmware 2.0, Linux is supported for flash upgrades. Mac OS X is not supported for flashing the firmware, but the device supports file transfers via USB from any device that can mount a USB drive. The SD card and the internal memory show up as separate mountable drives.

[edit] See also


	List of e-book readers



[edit] External links


	Official product webpage
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The BEBOOK e-book reader displaying the "About" screen


The Hanlin is an e-Reader, an electronic book (e-book) reading device. The device, Hanlin v3, features a 6" (15cm), 4-level grayscale electrophoretic display (E Ink material) with a resolution of 600800 pixels (167 ppi). The Hanlin v5 Mini, features a 5" (15cm), 8-level grayscale electrophoretic display (E Ink material) with a resolution of 600800 pixels (200 ppi). The device runs a Linux-based OS.
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[edit] Specifications of Hanlin Models

[edit] Hardware


	Size: 184 x 120.5 x 9.9mm

	Weight: 210 g, battery included (160 gram for BeBook mini)

	Screen: 90 x 120mm (3.54 x 4.72 inches)

	600x800 pixels, 166 dpi / black and white, 4 gray-scale for Hanlin v3 and 8 gray-scale for Hanlin v5

	Daylight readable / No backlight / Portrait and landscape mode

	SDRAM memory: 32 MB

	SD card (supports SDIO) (v3 supports up to 4GB, v5 supports SDHC up to 16GB (supports 32GB unofficially)

	Connectivity: USB 1.1 (client only) for Hanlin v3 and USB 2.0 for Hanlin v5



[edit] Software


	Operating system: Linux

	Document formats: PDF, TXT, RTF, DOC, CHM, FB2, HTM, WOLF, DJVU, LIT, EPUB, PPT, Mobipocket.

	Archives support: ZIP, RAR.

	Supported image format: TIFF, JPEG, GIF, BMP, PNG.

	Supported sound format: MP3.



The Hanlin eReader works best with EPUB, RTF, FB2, and Mobipocket documents, because of their simplicity, interoperability, and low CPU processing requirements. These files also offer more zoom levels, and more options like search, landscape mode, and text to speech than with PDF, DOC, HTML, or TXT.

[edit] External links


	[1] - BeBook version includes both Bebook1 and Mini models
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Apple Inc.

	



	Type
	Public (NASDAQ:AAPL, LSE: 0HDZ, FWB: APC)



	Founded
	Cupertino, California, United States (April 1, 1976)

as Apple Computer, Inc.



	Founder(s)
	Steve Jobs, Steve Wozniak, Ronald Wayne



	Headquarters
	1 Infinite Loop, Cupertino, California, U.S.



	Number of locations
	284 (January 2010)



	Area served
	Worldwide; United States, United Kingdom, Canada, Japan, Australia, India, Switzerland, Italy, Germany, and China



	Key people
	Steve Jobs (CEO, Chairman, and co-founder) Tim Cook (COO) Peter Oppenheimer (CFO) Phil Schiller (SVP Marketing) Jonathan Ive (SVP Industrial Design) Mark Papermaster (SVP Device Engineering) Ron Johnson (SVP Retail) Sina Tamaddon (SVP Applications) Bertrand Serlet (SVP Software Engineering) Scott Forstall (SVP iPhone Software)



	Industry
	Computer hardware Computer software Consumer electronics Digital distribution



	Products
	Mac (Pro, Mini iMac MacBook, Air, Pro Xserve) iPhone, iPad, iPod (Shuffle, Nano, Classic, Touch) Apple TV, Cinema Display, AirPort, Time Capsule Mac OS X (Server iPhone OS), iLife, iWork



	Services
	Stores (retail, online, iTunes, App, iBooks), MobileMe



	Revenue
	▲US$42.91 billion (FY 2009)



	Operating income
	▲$11.74 billion (FY 2009)



	Net income
	▲$ 8.24 billion (FY 2009)



	AUM
	▲$26.83 billion (FY 2009)



	Total assets
	▲$47.50 billion (FY 2009)



	Total equity
	▲$31.64 billion (FY 2009)



	Employees
	▼34,300 (FY 2009)



	Subsidiaries
	Braeburn Capital, FileMaker Inc.



	Website
	Apple.com




Apple Inc. is an American multinational corporation that designs and manufactures consumer electronics, computer software, and commercial servers. The company's best-known hardware products include Macintosh computers, the iPod, the iPhone and the iPad. Apple software includes the Mac OS X operating system; the iTunes media browser; the iLife suite of multimedia and creativity software; the iWork suite of productivity software; Aperture, a professional photography package; Final Cut Studio, a suite of professional audio and film-industry software products; and Logic Studio, a suite of audio tools. As of January 2010 the company operates 284 retail stores in ten countries, and an online store where hardware and software products are sold.

Established in Cupertino, California on April 1, 1976 and incorporated January 3, 1977, the company was called Apple Computer, Inc. for its first 30 years, but dropped the word "Computer" on January 9, 2007 to reflect the company's ongoing expansion into the consumer electronics market in addition to its traditional focus on personal computers. Apple has about 35,000 employees worldwide and had worldwide annual sales of US$42.91 billion in its fiscal year ending September 26, 2009. For reasons as various as its philosophy of comprehensive aesthetic design to its distinctive advertising campaigns, Apple has established a unique reputation in the consumer electronics industry. This includes a customer base that is devoted to the company and its brand, particularly in the United States. Fortune magazine named Apple the most admired company in the United States in 2008 and in the world in 2009.
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[edit] History

Main article: History of Apple
See also: Apple Inc. litigation
[edit] 19761980: The early years





The Apple I, Apple's first product. Sold as an assembled circuit board, it lacked basic features such as a keyboard, monitor, and case. The owner of this unit added a keyboard and a wooden case.


Apple was established on April 1, 1976 by Steve Jobs, Steve Wozniak, and Ronald Wayne, to sell the Apple I personal computer kit. They were hand-built by Wozniak and first shown to the public at the Homebrew Computer Club. The Apple I was sold as a motherboard (with CPU, RAM, and basic textual-video chips)less than what is today considered a complete personal computer. The Apple I went on sale in July 1976 and was market-priced at $666.66 ($2.55thousand in 2010 dollars, adjusted for inflation.)

Apple was incorporated January 3, 1977 without Wayne, who sold his share of the company back to Jobs and Wozniak for $800. Multi-millionaire Mike Markkula provided essential business expertise and funding of $250,000 during the incorporation of Apple.

The Apple II was introduced on April 16, 1977 at the first West Coast Computer Faire. It differed from its major rivals, the TRS-80 and Commodore PET, because it came with color graphics and an open architecture. While early models used ordinary cassette tapes as storage devices, they were superseded by the introduction of a 51/4inch floppy disk drive and interface, the Disk II.

The Apple II was chosen to be the desktop platform for the first "killer app" of the business worldthe VisiCalc spreadsheet program. VisiCalc created a business market for the Apple II, and gave home users an additional reason to buy an Apple IIcompatibility with the office. According to Brian Bagnall, Apple exaggerated its sales figures and was a distant third place to Commodore and Tandy until VisiCalc came along.

By the end of the 1970s, Apple had a staff of computer designers and a production line. The company introduced the ill-fated Apple III in May 1980 in an attempt to compete with IBM and Microsoft in the business and corporate computing market.

Jobs and several Apple employees including Jef Raskin visited Xerox PARC in December 1979 to see the Xerox Alto. Xerox granted Apple engineers three days of access to the PARC facilities in return for the option to buy 100,000 shares of Apple at the pre-IPO price of $10 a share. Jobs was immediately convinced that all future computers would use a graphical user interface (GUI), and development of a GUI began for the Apple Lisa.

In December 1980, Apple launched the initial public offering of its stock to the investing public. When Apple went public, it generated more capital than any IPO since Ford Motor Company in 1956 and instantly created more millionaires (about 300) than any company in history. Several venture capitalists cashed out, reaping billions in long-term capital gains.

[edit] 19811985: Lisa and Macintosh





The heroine from Apple's "1984" ad, set in a dystopian future modeled after the George Orwell novel Nineteen Eighty-Four, set the tone for the introduction of the Macintosh.


Steve Jobs began working on the Apple Lisa in 1978 but in 1982 he was pushed from the Lisa team due to infighting, and took over Jef Raskin's low-cost-computer project, the Macintosh. A turf war broke out between Lisa's "corporate shirts" and Jobs' "pirates" over which product would ship first and save Apple. Lisa won the race in 1983 and became the first personal computer sold to the public with a GUI, but was a commercial failure due to its high price tag and limited software titles.





The first Macintosh, also known as the Macintosh 128K.


In 1984, Apple next launched the Macintosh. Its debut was announced by the now famous $1.5 million television commercial "1984". It was directed by Ridley Scott, aired during the third quarter of Super Bowl XVIII on January 22, 1984, and is now considered a watershed event for Apple's success and a "masterpiece".

The Macintosh initially sold well, but follow-up sales were not strong. This was because of the again high price tag, as well as limited software titles. The machine's fortunes changed with the introduction of the LaserWriter, the first PostScript laser printer to be offered at a reasonable price point, and PageMaker, an early desktop publishing package. The Mac was particularly powerful in this market due to its advanced graphics capabilities, which were already necessarily built-in to create the intuitive Macintosh GUI. It has been suggested that the combination of these three products was responsible for the creation of the desktop publishing market.

In 1985, a power struggle developed between Jobs and CEO John Sculley, who had been hired two years prior. Apple's board of directors sided with Sculley and Jobs was removed from his managerial duties. Jobs resigned from Apple and founded NeXT Inc. the same year.

Apple's sustained growth during the early 1980s was in great part due to its leadership in the education sector, attributed to an implementation of the LOGO Programming Language by Logo Computer Systems Inc., (LCSI), for the Apple II platform. The success of Apple and LOGO in the education environment provided Apple with a broad base of loyal users around the world. The drive into education was accentuated in California by a momentous agreement concluded between Steve Jobs and Jim Baroux of LCSI, agreeing with the donation of one Apple II and one Apple LOGO software package to each public school in the state. The arrangement, eventually replicated in Texas, established a strong and pervasive presence for Apple in all schools throughout California, that ignited the acquisition of Apple IIs in schools across the country. The conquest of education became critical to Apple's acceptance in the home, as parents supported continued learning experience for children after school.

[edit] 19861993: Rise and fall

See also: Timeline of Apple II familyand Timeline of Macintosh models




The Macintosh Portable was Apple's first "portable" Macintosh computer, released in 1989.


Having learned several painful lessons after introducing the bulky Macintosh Portable in 1989, Apple introduced the PowerBook in 1991, which established the modern form and ergonomic layout of the laptop computer. The Macintosh Portable was designed to be just as powerful as a desktop Macintosh and turned out 17 pounds with a 12 hour battery life. Apple sold fewer than 100,000 units. The Powerbook was 7 pounds and had a 3 hour battery life, and sold a billion dollars worth within the first year. The same year, Apple introduced System 7, a major upgrade to the operating system, which added color to the interface and introduced new networking capabilities. It remained the architectural basis for Mac OS until 2001.

The success of the PowerBook and other products led to increasing revenue. For some time, it appeared that Apple could do no wrong, introducing fresh new products and generating increasing profits in the process. The magazine MacAddict has named the period between 1989 and 1991 as the "first golden age" of the Macintosh.

Following the success of the Macintosh LC, Apple introduced the Centris line, a low end Quadra offering, and the ill-fated Performa line that was sold in several confusing configurations and software bundles to avoid competing with the various consumer outlets such as Sears, Price Club, and Wal-Mart, the primary dealers for these models. The result was disastrous for Apple as consumers did not understand the difference between models.

During this time Apple experimented with a number of other failed consumer targeted products including digital cameras, portable CD audio players, speakers, video consoles, and TV appliances. Enormous resources were also invested in the problem-plagued Newton division based on John Sculley's unrealistic market forecasts. Ultimately, all of this proved too-little-too-late for Apple as their market share and stock prices continued to slide.

Apple saw the Apple II series as too expensive to produce, while taking away sales from the low end Macintosh. In 1990 Apple released the Macintosh LC with a single expansion slot for the Apple IIe Card to migrate Apple II users to the Macintosh platform. Apple stopped selling the Apple IIe in 1993.

Microsoft continued to gain market share with Windows, focusing on delivering software to cheap commodity personal computers while Apple was delivering a richly engineered, but expensive, experience. Apple relied on high profit margins and never developed a clear response. Instead they sued Microsoft for using a graphical user interface similar to the Apple Lisa in Apple Computer, Inc. v. Microsoft Corporation. The lawsuit dragged on for years before it was thrown out of court. At the same time, a series of major product flops and missed deadlines sullied Apple's reputation, and Sculley was replaced by Michael Spindler.

[edit] 19941997: Attempts at reinvention





The Newton was Apple's first foray into the PDA markets, as well as one of the first in the industry. A financial flop, it helped pave the way for the Palm Pilot and Apple's own iPhone and iPad in the future.


By the early 1990s, Apple was developing alternative platforms to the Macintosh, such as the A/UX. The Macintosh platform was becoming outdated since it was not built for multitasking, and several important software routines were programmed directly into the hardware. In addition, Apple was facing competition from OS/2 and UNIX vendors like Sun Microsystems. The Macintosh would need to be replaced by a new platform, or reworked to run on more powerful hardware.

In 1994, Apple allied with IBM and Motorola in the AIM alliance. The goal was to create a new computing platform (the PowerPC Reference Platform), which would use IBM and Motorola hardware coupled with Apple's software. The AIM alliance hoped that PReP's performance and Apple's software would leave the PC far behind, thus countering Microsoft. The same year, Apple introduced the Power Macintosh, the first of many Apple computers to use IBM's PowerPC processor.

In 1996, Michael Spindler was replaced by Gil Amelio as CEO. Gil Amelio made many changes at Apple, including massive layoffs. After multiple failed attempts to improve Mac OS, first with the Taligent project, then later with Copland and Gershwin, Amelio chose to purchase NeXT and its NeXTSTEP operating system, bringing Steve Jobs back to Apple as an advisor. On July 9, 1997, Gil Amelio was ousted by the board of directors after overseeing a three-year record-low stock price and crippling financial losses. Jobs became the interim CEO and began restructuring the company's product line.

At the 1997 Macworld Expo, Steve Jobs announced that Apple would join Microsoft to release new versions of Microsoft Office for the Macintosh, and that Microsoft made a $150 million investment in non-voting Apple stock.

On November 10, 1997, Apple introduced the Apple Store, tied to a new build-to-order manufacturing strategy.

[edit] 19982005: Return to profitability





Company headquarters on Infinite Loop in Cupertino, California.


On August 15, 1998, Apple introduced a new all-in-one computer reminiscent of the Macintosh 128K: the iMac. The iMac design team was led by Jonathan Ive, who would later design the iPod and the iPhone. The iMac featured modern technology and a unique design. It sold close to 800,000 units in its first five months and returned Apple to profitability for the first time since 1993.

Through this period, Apple purchased several companies to create a portfolio of professional and consumer-oriented digital production software. In 1998, Apple announced the purchase of Macromedia's Final Cut software, signaling its expansion into the digital video editing market. The following year, Apple released two video editing products: iMovie for consumers, and Final Cut Pro for professionals, the latter of which has gone on to be a significant video-editing program, with 800,000 registered users in early 2007. In 2002 Apple purchased Nothing Real for their advanced digital compositing application Shake, as well as Emagic for their music productivity application Logic, which led to the development of their consumer-level GarageBand application. iPhoto's release the same year completed the iLife suite.





The entrance of the Apple Store on Fifth Avenue in New York City is a glass cube, housing a cylindrical elevator and a spiral staircase that leads into the subterranean store.


Mac OS X, based on NeXT's OPENSTEP and BSD Unix was released on March 24, 2001, after several years of development. Aimed at consumers and professionals alike, Mac OS X aimed to combine the stability, reliability and security of Unix with the ease of use afforded by an overhauled user interface. To aid users in migrating from Mac OS 9, the new operating system allowed the use of OS 9 applications through Mac OS X's Classic environment.

On May 19, 2001, Apple opened the first official Apple Retail Stores in Virginia and California. The same year, Apple introduced the iPod portable digital audio player. The product was phenomenally successful over 100 million units were sold within six years. In 2003, Apple's iTunes Store was introduced, offering online music downloads for $0.99 a song and integration with the iPod. The service quickly became the market leader in online music services, with over 5 billion downloads by June 19, 2008.

Since 2001 Apple's design team has progressively abandoned the use of translucent colored plastics first used in the iMac G3. This began with the titanium PowerBook and was followed by the white polycarbonate iBook and the flat-panel iMac.

[edit] 2005present: The Intel partnership

Main article: Apple Intel transition




The MacBook Pro (15.4" widescreen) was Apple's first laptop with an Intel microprocessor. It was announced in January 2006 and is aimed at the professional market.


At the Worldwide Developers Conference keynote address on June 6, 2005, Steve Jobs announced that Apple would begin producing Intel-based Mac computers in 2006. On January 10, 2006, the new MacBook Pro and iMac became the first Apple computers to use Intel's Core Duo CPU. By August 7, 2006 Apple had transitioned the entire Mac product line to Intel chips, over 1 year sooner than announced. The Power Mac, iBook, and PowerBook brands were retired during the transition; the Mac Pro, MacBook, and MacBook Pro became their respective successors. On April 29, 2009, The Wall Street Journal reported that Apple was building its own team of engineers to design microchips.

Apple also introduced Boot Camp to help users install Windows XP or Windows Vista on their Intel Macs alongside Mac OS X.

Apple's success during this period was evident in its stock price. Between early 2003 and 2006, the price of Apple's stock increased more than tenfold, from around $6 per share (split-adjusted) to over $80. In January 2006, Apple's market cap surpassed that of Dell. Nine years prior, Dell's CEO Michael Dell said that if he ran Apple he would "shut it down and give the money back to the shareholders."

Although Apple's market share in computers has grown, it remains far behind competitor Microsoft, with only about 8 percent of desktops and laptops in the U.S.

Delivering his keynote at the Macworld Expo on January 9, 2007, Jobs announced that Apple Computer, Inc. would from that point on be known as Apple Inc. The event also saw the announcement of the iPhone and the Apple TV. The following day, Apple shares hit $97.80, an all-time high at that point. In May, Apple's share price passed the $100 mark.

On February 6, 2007, Apple indicated that it would sell music on the iTunes Store without DRM (which would allow tracks to be played on third-party players) if record labels would agree to drop the technology. On April 2, 2007, Apple and EMI jointly announced the removal of DRM technology from EMI's catalog in the iTunes Store, effective in May.

On July 11, 2008, Apple launched the App Store to sell third-party applications for the iPhone and iPod Touch. Within a month, the store sold 60 million applications and brought in $1 million daily on average, with Jobs speculating that the App Store could become a billion-dollar business for Apple. Three months later, it was announced that Apple had become the third-largest mobile handset supplier in the world due to the popularity of the iPhone.

On December 16, 2008, Apple announced 2009 would be the last year Apple would be attending the Macworld Expo, and that Phil Schiller would deliver the 2009 keynote in lieu of the expected Jobs.

On January 14, 2009, an internal Apple memo from Jobs announced that he would be taking a six-month leave of absence, until the end of June 2009, to allow him to better focus on his health and to allow the company to better focus on its products. Despite Jobs' absence, Apple recorded its best non-holiday quarter (Q1 FY 2009) during the recession with a revenue of $8.16 billion and a profit of $1.21 billion.

[edit] Current products

See also: Timeline of Apple productsand List of products discontinued by Apple Inc.
[edit] Mac and accessories

See also: Timeline of Macintosh models, List of Macintosh models grouped by CPU type,and List of Macintosh models by case type




The Mac mini, least-cost desktop computer.



	Mac mini, consumer sub-desktop computer and server introduced in January 2005.

	iMac, consumer all-in-one desktop computer that was first introduced by Apple in 1998. Its popularity helped revive the company's fortunes.

	Mac Pro, workstation-class desktop computer introduced in August 2006. It replaced the Power Macintosh.

	MacBook, consumer notebook introduced in 2006. It replaced the iBook.

	MacBook Air, ultra-thin, ultra-portable notebook, introduced in January 2008.

	MacBook Pro, professional portable computer alternative to the MacBook, available in 13, 15, and 17-inch variants, introduced in January 2006. It replaced the PowerBook.

	Xserve, rack mounted, dual or quad core, dual processor 1U server.



Apple sells a variety of computer accessories for Mac computers including the AirPort wireless networking products, Time Capsule, Cinema Display, Magic Mouse, the Apple Wireless Keyboard computer keyboard, and the Apple USB Modem.

[edit] iPad

Main article: iPad
On January 27, 2010, Apple introduced their much-anticipated media tablet, the iPad running iPhone OS. It offers multitouch interaction with multimedia formats including newspapers, magazines, ebooks, textbooks, photos, movies, TV shows videos, music, word processing documents, spreadsheets, video games, and all existing iPhone apps. It also includes a mobile version of Safari for internet browsing, as well as access to the App store, iTunes Library, iBooks store, contacts, and notepad. Content is downloadable via WIFI and optional 3G service or synced through the user's computer. AT&T is currently the sole provider of 3G wireless access for the iPad.

[edit] iPod

Main article: iPod




iPod Nano


On October 23, 2001, Apple introduced the iPod digital music player. It has evolved to include various models targeting the wants of different users. The iPod is the market leader in portable music players by a significant margin, with more than 220 million units shipped as of September 9, 2009. Apple has partnered with Nike to offer the Nike+iPod Sports Kit enabling runners to synchronize and monitor their runs with iTunes and the Nike+ website. Apple currently sells four variants of the iPod.


	iPod Classic (previously named iPod from 2001 to 2007), portable media player first introduced in 2001, currently available in a 160GB model.

	iPod Nano, portable media player first introduced in 2005, currently available in 8 and 16GB models. The newest generation has a 640x480 video camera (H.264, 30FPS) and an FM tuner with live pause and iTunes Tagging.

	iPod Shuffle, digital audio player first introduced in 2005, currently available in 2 and 4GB models.

	iPod Touch, portable media player first introduced in September 2007. Currently available in 8, 32, and 64GB models. The 32 and 64GB Gen 3 models feature a faster processor and include voice control and an external microphone.



[edit] iPhone

Main article: iPhone




iPhone 3GS


At the Macworld Conference & Expo in January 2007, Steve Jobs revealed the long anticipated iPhone, a convergence of an Internet-enabled smartphone and iPod. The original iPhone combined a 2.5G quad band GSM and EDGE cellular phone with features found in hand held devices, running a scaled-down versions of Apple's Mac OS X (dubbed iPhone OS), with various Mac OS X applications such as Safari and Mail. It also includes web-based and Dashboard apps such as Google Maps and Weather. The iPhone features a 3.5-inch (89mm) touch screen display, 4, 8, or 16GB of memory, Bluetooth, and Wi-Fi (both "b" and "g"). The iPhone first became available on June 29, 2007 for $499 (4GB) and $599 (8GB) with an AT&T contract. On February 5, 2008, Apple updated the original iPhone to have 16 GB of memory, in addition to the 8 GB and 4 GB models. On June 9, 2008, at WWDC 2008, Steve Jobs announced that the iPhone 3G would be available on July 11, 2008. This version added support for 3G networking, assisted-GPS navigation, and a price cut to $199 for the 8GB version, and $299 for the 16GB version, which was available in both black and white. The new version was visually different from its predecessor in that it eliminated the flat silver back, and large antenna square for a curved glossy black or white back. Following complaints from many people, the headphone jack was changed from a recessed jack to a flush jack to be compatible with more styles of headphones. The software capabilities changed as well, with the release of the new iPhone came the release of Apple's App Store; the store provided applications for download that were compatible with the iPhone. On April 24, 2009, the App Store surpassed one billion downloads. On June 8, 2009, at Apple's annual worldwide developers conference, the iPhone 3GS was announced, providing an incremental update to the device including faster internal components, support for faster 3G speeds, video recording capability, and voice control.


	iPhone 3G, currently available in an 8GB model.

	iPhone 3GS, currently available in 16 and 32GB models.



[edit] Apple TV

Main article: Apple TV
At the 2007 Macworld conference, Jobs demonstrated the Apple TV, (previously known as the iTV), a set-top video device intended to bridge the sale of content from iTunes with high-definition televisions. The device links up to a user's TV and syncs, either via Wi-Fi or a wired network, with one computer's iTunes library and streams from an additional four. The Apple TV originally incorporated a 40GB hard drive for storage, includes outputs for HDMI and component video, and plays video at a maximum resolution of 720p. On May 31, 2007 a 160GB drive was released alongside the existing 40GB model and on January 15, 2008 a software update was released, which allowed media to be purchased directly from the Apple TV. In September 2009, Apple discontinued the original 40GB Apple TV and now continues to produce and sell the 160GB Apple TV.

[edit] Software

See also: List of Macintosh software
Apple develops its own operating system to run on Macs, Mac OS X, the latest version being Mac OS X v10.6 Snow Leopard. Apple also independently develops computer software titles for its Mac OS X operating system. Much of the software Apple develops is bundled with its computers. An example of this is the consumer-oriented iLife software package that bundles iDVD, iMovie, iPhoto, iTunes, GarageBand, and iWeb. For presentation, page layout and word processing, iWork is available, which includes Keynote, Pages, and Numbers. iTunes, QuickTime media player, Safari web browser, and Software Update are available as free downloads for both Mac OS X and Windows.

Apple also offers a range of professional software titles. Their range of server software includes the operating system Mac OS X Server; Apple Remote Desktop, a remote systems management application; WebObjects, Java EE Web application server; and Xsan, a Storage Area Network file system. For the professional creative market, there is Aperture for professional RAW-format photo processing; Final Cut Studio, a video production suite; Logic, a comprehensive music toolkit and Shake, an advanced effects composition program.

Apple also offers online services with MobileMe (formerly .Mac) that bundles personal web pages, email, Groups, iDisk, backup, iSync, and Learning Center online tutorials. MobileMe is a subscription-based internet suite that capitalizes on the ability to store personal data on an online server and thereby keep all web-connected devices in sync. Announced at MacWorld Expo 2009, iWork.com allows iWork users to upload documents for sharing and collaboration.

Timeline of Apple products

See also: Timeline of Apple products, Timeline of Apple II family,and Timeline of Macintosh models





























































































	Products on this timeline indicate introduction dates only and not necessarily discontinued dates, as new products begin on a contiguous product line.



[edit] Culture

[edit] Corporate

Apple was one of several highly successful companies founded in the 1970s that bucked the traditional notions of what a corporate culture should look like in organizational hierarchy (flat versus tall, casual versus formal attire, etc.). Other highly successful firms with similar cultural aspects from the same period include Southwest Airlines and Microsoft. Originally, the company stood in opposition to staid competitors like IBM by default, thanks to the influence of its founders; Steve Jobs often walked around the office barefoot even after Apple was a Fortune 500 company. By the time of the "1984" TV ad, this trait had become a key way the company attempts to differentiate itself from its competitors.

As the company has grown and been led by a series of chief executives, each with his own idea of what Apple should be, some of its original character has arguably been lost, but Apple still has a reputation for fostering individuality and excellence that reliably draws talented people into its employ, especially after Jobs' return. To recognize the best of its employees, Apple created the Apple Fellows program. Apple Fellows are those who have made extraordinary technical or leadership contributions to personal computing while at the company. The Apple Fellowship has so far been awarded to a few individuals including Bill Atkinson, Steve Capps, Rod Holt, Alan Kay, Guy Kawasaki, Al Alcorn, Don Norman, Rich Page, and Steve Wozniak.

[edit] Users

According to surveys by J. D. Power, Apple has the highest brand and repurchase loyalty of any computer manufacturer. While this brand loyalty is considered unusual for any product, Apple appears not to have gone out of its way to create it. At one time, Apple evangelists were actively engaged by the company, but this was after the phenomenon was already firmly established. Apple evangelist Guy Kawasaki has called the brand fanaticism "something that was stumbled upon". Apple has, however, supported the continuing existence of a network of Mac User Groups in most major and many minor centers of population where Mac computers are available.

Mac users meet at the European Apple Expo and the San Francisco Macworld Conference & Expo trade shows where Apple traditionally introduced new products each year to the industry and public. Mac developers in turn gather at the annual Apple Worldwide Developers Conference.

Apple Store openings can draw crowds of thousands, with some waiting in line as much as a day before the opening or flying in from other countries for the event. The New York City Fifth Avenue "Cube" store had a line as long as half a mile; a few Mac fans took the opportunity of the setting to propose marriage. The Ginza opening in Tokyo was estimated in the thousands with a line exceeding eight city blocks.

John Sculley told The Guardian newspaper in 1997: "People talk about technology, but Apple was a marketing company. It was the marketing company of the decade."

Market research indicates that Apple draws its customer base from an unusually artistic, creative, and well-educated population, which may explain the platforms visibility within certain youthful, avant-garde subcultures.

[edit] Corporate affairs

See also: List of mergers and acquisitions by Apple, Braeburn Capital,and FileMaker Inc.
Apple has a history of vertical integration in their products, manufacturing the hardware on which they pre-install their software.

During the Mac's early history Apple generally refused to adopt prevailing industry standards for hardware, instead creating their own. This trend was largely reversed in the late 1990s beginning with Apple's adoption of the PCI bus in the 7500/8500/9500 Power Macs. Apple has since adopted USB, AGP, HyperTransport, Wi-Fi, and other industry standards in its computers and was in some cases a leader in the adoption of standards such as USB. FireWire is an Apple-originated standard that has seen widespread industry adoption after it was standardized as IEEE 1394.

Ever since the first Apple Store opened, Apple has sold third party accessories. This allows, for instance, Nikon and Canon to sell their Mac-compatible digital cameras and camcorders inside the store. Adobe, one of Apple's oldest software partners, also sells its Mac-compatible software, as does Microsoft, who sells Microsoft Office for the Mac. Books from John Wiley & Sons, who publishes the For Dummies series of instructional books, are a notable exception, however. The publisher's line of books were banned from Apple Stores in 2005 because Steve Jobs disagreed with their editorial policy.

[edit] Headquarters

Main article: Infinite Loop (street)




Apple Inc., 1 Infinite Loop, Cupertino, CA.


Apple Inc.'s world corporate headquarters are located in the middle of Silicon Valley, at 1 Infinite Loop, Cupertino, California. This Apple campus has six buildings that total 850,000square feet (79,000m) and was built in 1993 by Sobrato Development Cos.

In 2006, Apple announced its intention to build a second campus on 50acres (200,000m) assembled from various contiguous plots. The new campus, also in Cupertino, will be about 1mile (1.6km) east of the current campus.

[edit] CEOs


	19771981: Michael "Scotty" Scott

	19811983: A. C. "Mike" Markkula

	19831993: John Sculley

	19931996: Michael Spindler

	19961997: Gil Amelio

	1997present: Steve Jobs (Interim CEO 19972000)




	2004 & 2009: Tim Cook (Acting CEO during Steve Jobs health issues)



[edit] Directors

See also: Category:Directors of Apple Inc.

	Bill Campbell, Chairman of Intuit Inc.

	Millard Drexler, Chairman and CEO of J.Crew

	Al Gore, Former Vice President of the United States

	Steve Jobs, CEO and Co-founder of Apple; also a director of The Walt Disney Company

	Andrea Jung, Chairman and CEO of Avon Products

	Arthur D. Levinson, Chairman and CEO of Genentech

	Jerry York, Chairman, President, and CEO of Harwinton Capital



[edit] Executives

See also: Category:Apple Inc. executives

	Steve Jobs, Chief Executive Officer

	Timothy D. Cook, Chief Operating Officer

	Peter Oppenheimer, Chief Financial Officer

	Philip W. Schiller, Senior Vice President of Worldwide Product Marketing (replacement for Steve Jobs during hospitalization)

	Mark Papermaster, Senior Vice President of Devices Hardware Engineering

	Jonathan Ive, Senior Vice President of Industrial Design

	Bertrand Serlet, Senior Vice President of Software Engineering

	Ron Johnson, Senior Vice President of Retail

	Sina Tamaddon, Senior Vice President of Applications

	Scott Forstall, Senior Vice President of iPhone Software

	Bob Mansfield, Senior Vice President Mac Hardware

	Daniel Cooperman, General Counsel and Secretary



[edit] Employees

See also: Category:Apple Inc. employees
Since formation of the Apple Computer Company in 1977, it (as Apple Computer, Inc.) has employed over 75,000 people worldwide. Most of Apple's employees have been located in the United States but Apple has substantial manufacturing, sales, marketing, and support organizations worldwide, with some engineering operations in Paris and Tokyo.

Apple employees include employees of companies acquired by Apple as well as subsidiaries such as FileMaker Inc. and Braeburn Capital.

[edit] Advertising

Main article: Apple Inc. advertising
Further information: Think Different,Get a Mac,andApple Switch ad campaign
Since the introduction of the Macintosh in 1984 with the 1984 Super Bowl commercial to the more modern 'Get a Mac' adverts, Apple has been recognized in the past for its efforts towards effective advertising and marketing for its products, though its advertising has been criticized for the claims of some more recent campaigns, particularly 2005 Power Mac ads and iPhone ads in Britain.

[edit] Logos


	See also: U+F8FF or , seen as the Apple logo in some fonts.



Apples first logo, designed by Jobs and Wayne, depicts Sir Isaac Newton sitting under an apple tree. Almost immediately, though, this was replaced by Rob Janoffs rainbow Apple, the now-familiar rainbow-colored silhouette of an apple with a bite taken out of it. Janoff presented Jobs with several different monochromatic themes for the "bitten" logo, and Jobs immediately took a liking to it. While Jobs liked the logo, he insisted it be in color to humanize the company. The Apple logo was designed with a bite so that it would be recognized as an apple rather than a cherry. The colored stripes were conceived to make the logo more accessible, and to represent the fact the monitor could reproduce images in color.

In 1998, with the roll-out of the new iMac, Apple discontinued the rainbow theme and began to use monochromatic themes, nearly identical in shape to its previous rainbow incarnation.




	





The original Apple logo featuring Isaac Newton under the fabled apple tree.




	





The rainbow "bitten" logo, used from late 1976 until replaced in 1998 by monochrome themes.




	





The monochrome-themed logo maintained the same shape as the rainbow theme it replaced. It is still used and often appears in various colors on various products, such as packaging and advertisements in 2003. An Aqua themed version of this logo was used from 2001 through 2003, and a "glass" themed version from 2003 on.









[edit] Slogans

Main article: List of Apple Inc. slogans
Apple's first slogan, "Byte into an Apple", was coined in the late 1970s. From 19972002, Apple used the slogan Think Different in advertising campaigns. The slogan had a lasting impact on their image and revived their popularity with the media and customers. Although the slogan has been retired, it is still closely associated with Apple. Apple also has slogans for specific product lines for example, "iThink, therefore iMac" was used in 1998 to promote the iMac, and "Say hello to iPhone" has been used in iPhone advertisements. "Hello" was also used to introduce the original Macintosh, Newton, iMac ("hello (again)"), and iPod.

[edit] Commercials

See also: 1984 (advertisement), Lemmings (advertisement), iPod advertising,and music used by Apple Inc.
Apples product commercials are notorious for launching musicians into stardom as a result of their eye-popping graphics and catchy tunes. First, the company popularized Canadian singer Feists 1234 song in its ad campaign. Then Apple used the song New Soul by French-Israeli singer-songwriter Yael Naim to promote the MacBook Air. The debut single shot to the top of the charts and sold hundreds of thousands of copies in a span of weeks.

[edit] Environmental record

Greenpeace, an environmentalist organization, has confronted Apple on various environmental issues, including promoting a global end-of-life take-back plan, non-recyclable hardware components, and toxins within the iPhone hardware. Since 2003 they have campaigned against Apple regarding their chemical policies, in particular the inclusion of PVC and BFRs in their products, both of which have serious negative health effects. On May 2, 2007, Steve Jobs released a report announcing plans to eliminate PVC and BFRs by the end of 2008.

Greenpeace runs a "Guide to Greener Electronics", which rates companies on chemical-disposal waste-reduction practices. In the first edition, released in August 2006, Apple scored 2.7/10. In subsequent editions Apple's score has improved steadily. Apple soon improved its score to a 4.1/10, placing it in the 45 percentile among 17 other electronic companies and 10 in the rankings.

At the 2007 Macworld Expo, Greenpeace presented a critique of Apple. Rick Hind, the legislative director of Greenpeace's toxics campaign, said, "(The company) is getting greener, but not green enough." Hind commented further, "The Macbook Air has less toxic PVC plastic and less toxic BFRs, but it could have zero and that would make Apple an eco-leader."

In May 2008, Climate Counts, a nonprofit organization dedicated to directing consumers toward the greenest companies, gave Apple 11 points out of a possible 100, which placed the company last among electronics companies. Climate Counts also labeled Apple with a "stuck icon," and the environmental group added that Apple was "a choice to avoid for the climate conscious consumer."

The Environmental Protection Agency rates Apple highest amongst producers of notebook computers, and fairly well compared to producers of desktop computers and LCD displays.

In June 2007, Apple upgraded the MacBook Pro, replacing cold cathode fluorescent lamp (CCFL) backlit LCD displays with mercury-free LED backlit LCD displays and arsenic-free glass, and has since done this for all notebooks. Apple has also phased out BFRs and PVCs from various internal components. Apple also offers detailed information about the emissions, materials, and electrical usage of each product. Apple has also begun to advertise how environmentally friendly their new laptops are with television spots and magazine ads along with stating these facts on their website.

In June 2009, Apple's iPhone 3GS was free of PVC, arsenic, BFR's and had an efficient power adapter.

In October 2009, Apple upgraded the iMac and MacBook, replacing the cold cathode fluorescent lamp (CCFL) backlit LCD displays with mercury-free LED backlit LCD displays and arsenic-free glass. This means all Apple computers have mercury free LED backlit displays, arsenic-free glass and are without PVC cables. All Apple computers also have EPEAT Gold status.

[edit] Labor practices

In 2006, the Mail on Sunday alleged that sweatshop conditions existed in factories in China, where the contract manufacturers, Foxconn and Inventec operate the factories that produce the iPod.

The article stated that one iPod factory, for instance, had over 200,000 workers that lived and worked in the factory, with workers regularly doing more than 60 hours of labor per week. The article also reported that workers made around $100 per month were required to live on the premises and pay for rent and food from the company. Living expenses (required to keep the job) generally took up a little over half of the worker's earnings. The article also said that workers were given buckets to wash their clothes.

Immediately after the allegations, Apple launched a full investigation and worked with their manufacturers to ensure that conditions were acceptable to Apple.

[edit] Criticism

Main article: Criticism of Apple
Apple has been criticized from both user and developer perspectives over disabling Google Voice from their online store for iPhone, pressuring journalists to reveal their sources regarding future Apple products, restrictive and long wait in approving or disapproving third party iPhone software, disabling iTunes syncing with third-party devices like Palm Pre, and the iPhone's US exclusivity with AT&T, along with questions and concerns about other app rejections and the general approval process for the iPhone's App Store. Philip W. Schiller, senior vice president of Apple's Worldwide Product Marketing, has tried to address many of the App Store concerns by sending letters to the respective developers.
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			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			This article is about the mobile tablet computer by Apple Inc.  For the retail point-of-sale device, see Fujitsu iPAD.


iPad

	

An iPad featuring the iBooks application



	Manufacturer
	Apple Inc.



	Type
	Tablet media player/PC



	Release date
	Wi-Fi model: April 3, 2010(2010-04-03)

Wi-Fi + 3G model: April 2010(2010-04)



	Operating system
	iPhone OS

3.2 (build 7B298g)

Released January 27, 2010; 46 day(s) ago(2010-01-27)



	Power
	Internal rechargeable non-removable 25wHr lithium-polymer battery; iPod Dock Connector



	CPU
	1GHz Apple A4



	Storage capacity
	Flash memory

16, 32, and 64GB



	Display
	1024 x 768px, 9.7in (25cm), 132ppi, 3:4 aspect ratio, XGA, LED-backlit IPS LCD display



	Input
	Multi-touch touchscreen display, headset controls, proximity and ambient light sensors, 3-axis accelerometer, digital compass



	Camera
	None



	Connectivity
	Wi-Fi (802.11a/b/g/n), Bluetooth 2.1+EDR, USB 2.0/Dock connector

Wi-Fi + 3G model also includes: A-GPS, micro-SIM slot, Quad-band GSM 850 900 1800 1900MHz GPRS/EDGE, Tri-band UMTS 850 1900 2100MHz HSDPA



	Online services
	iTunes Store, App Store, MobileMe, iBookstore



	Dimensions
	9.56in (24.3cm)(h)

7.47in (19.0cm)(w)

0.5in (1.3cm)(d)



	Weight
	Wi-Fi model: 1.5lb (680g)

Wi-Fi + 3G model: 1.6lb (730g)



	Related articles
	iPod touch, iPhone



	Website
	apple.com/ipad




The iPad is the first tablet computer developed by Apple Inc. Announced on January 27, 2010, it is part of a device category between a smartphone and a laptop computer. Similar in functionality to a larger and more powerful iPhone or iPod touch, it runs a modified version of the same operating system (iPhone OS). Its included applications have also been redesigned to take advantage of the larger screen with added functionality similar to their Mac OSX counterparts.

The iPad has a 9.7-inch (25cm) LED backlit multi-touch display with a pixel resolution of 1024x768, 16 to 64 gigabytes (GB) of flash memory, a 1-gigahertz (GHz) Apple A4 processor, Bluetooth 2.1, and a 30-pin dock connector to sync with iTunes and connect wired accessories.

Two models have been announced: one with 802.11n Wi-Fi and one with 802.11n Wi-Fi and 3G (which can connect to HSDPA cellular networks), and Assisted GPS. Both models may be purchased with three different memory capacities.

As Apple's first device to use its iBookstore service and companion iBooks ebook reading application, the iPad has been compared to Amazon's Kindle.
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History

Apple's development of a tablet computer began with the Newton MessagePad 100, first introduced in 1993. This effort led to the creation of the ARM6 processor core with Acorn Computers. Apple also developed a prototype PowerBook Duo-based tablet computer, the PenLite, but did not sell it to avoid hurting MessagePad sales. Apple released several more Newton-based PDAs, and discontinued the last in the line, the MessagePad 2100, in 1998.

By late 2009, the iPad's release had been rumored for several months with iSlate and iTablet among speculated names. The product was announced on January 27, 2010, at an Apple press conference at the Yerba Buena Center for the Arts in San Francisco.

Three days later, at the 52nd Grammy Awards, Stephen Colbert used an iPad in announcing the nominees.

Availability

In an e-mail to customers at the time of launch, Apple wrote


Application availability and pricing are subject to change. This device has not yet been authorized as required by the rules of the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased, until authorization is obtained.
 Apple , Wired News


As of March 12, 2010(2010 -03-12), customers in the U.S. are able to pre-order the iPad. The iPad is scheduled to go on sale in the U.S. on April 3 for the Wi-Fi version and at the end of April for the Wi-Fi + 3G version. Consumers in Australia, Canada, France, Germany, Italy, Japan, Spain, Switzerland and the UK will be able to buy both the Wi-Fi and Wi-Fi + 3G versions of the iPad in late April. The launch date is slightly later than anticipated, as the Wi-Fi model was expected to be released worldwide at the end of March. The Wi-Fi + 3G iPad will be unlocked so it can be used on other mobile carriers that support GSM micro-SIMs. 3G service will be provided in the U.S. by AT&T and sold with two prepaid contract-free data plan options: one for unlimited data and the other for 250MB/month at half the price. The plans will be activated on the iPad itself and can be canceled at any time.

Hardware





Steve Jobs, Apple CEO, introducing the iPad






Back of the iPad Wi-Fi






The iPad's home screen



Technical specifications

	Model
	Wi-Fi
	Wi-Fi + 3G



	Announce date
	
January 27, 2010




	Release date
	
April 3, 2010

	
Late April 2010




	Color display
	
4:3 aspect ratio, 9.7inch (20cm  15cm) IPS LCD with LED backlight




	Graphics
	
1024  768px, 132ppi, up to 720p video




	Processor
	
1GHz Apple A4 SoC based on the ARM Cortex-A8




	Memory
	
Flash - 16, 32, or 64GB




	Wireless
	
Integrated 802.11a/b/g/n and Bluetooth 2.1 + EDR




	Cellular
	No
	HSDPA using micro-SIM card tray



	GPS
	No
	Assisted GPS



	Sensors
	
Accelerometer, Ambient light sensor, Digital compass




	Operating system
	
iPhone OS 3.2




	Battery
	
Built-in Lithium-ion polymer battery; 25 Wh

(10 h usage, 140 h music playback, one-month standby)




	Weight
	
1.5lb (680g)

	
1.6lb (730g)




	Dimensions
	
9.56in (24.3cm) x 7.47in (19.0cm) x 0.5in (1.3cm)




	Controls
	
Home, Sleep, Screen rotation lock, Volume





Input and output

The iPad has a fairly minimalist selection of external ports and it only has a dock connector for general input and output and a 3.5mm headphone jack for plugging in headphones to listen to audio. It also has a speaker and a microphone.

Controls

The iPad and its iPhone-based OS are controlled using the multi-touch touchscreen that takes up most of the device's front side. The iPad also has external buttons for sleep, screen rotation lock and controlling the volume as well as a button to return to the home screen. It also has an Accelerometer (for motion sensitivity) and a digital magnetic compass. The switch that was originally used to mute the device was replaced by a button that locks the device's screen rotation just before the device's release, which was reportedly intended to improve the device's ease-of-use when lying down..

Battery replacement program

The iPad uses a non replaceable Lithium-ion polymer battery, that like all Li-ion and Li-poly batteries is susceptible to aging, and will lose a percentage of their capacity each year. To solve this aging problem for the user Apple has announced a "battery replacement program". For a fee of $99,- you can send in your iPad with a dead battery and receive one with a new battery. The iPad you will receive will not be the same one you will send in, and any files on the device will not be transferred to the new one, so you should back up the contents. 

Optional accessories

Apple will sell several iPad accessories, including:


	Keyboard Dock with hardware keyboard, 30-pin connector, and audio jack

	Case which can be used to stand the iPad in various positions

	Dock with 30-pin connector and audio jack

	Dock Connector to VGA Adapter for external monitor or projector

	Camera Connection Kit including a USB Type A connector adapter and an SD card reader, for transferring photos and videos

	USB Power Adapter with 2A (10W)



Software

Like the iPhone, with which it shares a development environment (iPhone SDK, or software development kit, version 3.2 beta onwards), the iPad will only run software downloaded from Apple's App Store. The iPad will run almost all third-party iPhone applications unmodified (they can be displayed at iPhone size or enlarged to fill the iPad's larger screen); developers can also create new apps or modify existing ones specifically for the iPad's features.

The iPad will come with the following applications: Safari, Mail, Photos, Video, YouTube, iPod, iTunes Store, App Store, Maps, Notes, Calendar, Contacts, and Spotlight. The iPad syncs with iTunes on a Mac or Windows PC. Apple ported its iWork suite from the Mac to the iPad; the Pages, Numbers, and Keynote applications will be sold in the App Store. Although the iPad is not designed as a cellphone replacement, a user can pair it with a Bluetooth headset and place phone calls using a VoIP application over Wi-Fi or 3G.

Books and magazines

See also: iBookstore
The iPad will also include the (U.S. only) iBooks application, which displays books and other ePub-format content downloaded from the iBookstore. Currently several major book publishers including Penguin Books, HarperCollins, Simon & Schuster and Macmillan have committed to publishing books for the iPad.

In February 2010, Cond Nast said it would sell iPad subscriptions for its GQ, Vanity Fair and Wired magazines by June.

Reception

Media reaction to the iPad announcement was mixed. Walt Mossberg wrote, "It's about the software, stupid", meaning hardware features and build are less important to the iPad's success than software and user interface, his first impressions of which were largely positive. Mossberg also called the price "modest" for a device of its capabilities, and praised the 10-hour battery life. Others, including PC Advisor and The Sydney Morning Herald, wrote that the iPad would also compete with proliferating netbooks, most of which use Microsoft Windows. And the $499 price surprised nearly everyone, including the tech press, Wall Street analysts, and Apple's competitors.

Yair Reiner said the iPad will compete against e-book devices such as the Barnes & Noble nook and the Amazon Kindle while offering 70% of revenue to publishers, the same arrangement afforded developers on the Apple App Store. Notably, a week before the iPad's expected release, the Amazon Kindle store increased publishers' revenue share to 70% as well.

Several days after the unveiling, Stephen Fry said people must use the iPad to truly appreciate its purpose and quality and commented that common criticisms of the device fall away after use. Fry noted the iPad's speed and responsiveness, the intuitive interface and the richness and detail of the display.

Expected features controversy

CNET and Gizmodo have listed features that are missing from the iPad that they believe customers expect, including a camera for video chat, Adobe Flash support, a widescreen screen aspect ratio, the ability to run more than one application at once, and a more flexible wired-data port than the iPod dock connector. The Seattle Post-Intelligencer and Gizmodo noted that the iPad will only officially support installing software from the App Store. CNET also criticised the iPad for its apparent lack of wireless sync which other portable devices such as Microsoft's Zune have had for a number of years now, at the moment there is no independant proof the iPad lacks this feature though, and the built in iTunes should be able to download from the internet as well.

While CNN and Wired News criticized the lack of a webcam, they defended other omissions, including Flash: "Who needs Flash, anyway? YouTube and Vimeo have both switched to H.264 for video streaming, and the rest of the world of Flash is painful to use"; multitasking: "it will not matter at all to the target user" and "likely a large part of that ten-hour battery life"; widescreen aspect ratio: "16:9 ratio in [portrait mode] would look oddly tall and skinny ... [4:3 is] a compromise, and a good one"; and a USB port: "The iPad is meant to be an easy-to-use appliance, not an all-purpose computer. A USB port would mean installing drivers for printers, scanners and anything else you might hook up".

Tech reporter Leo Laporte offered a mixed initial review, praising the iPad's speed but panning the lack of a camera, video output, USB or FireWire ports, and the inability to run multiple applications at the same time, specifically the inability to run a chat application along with other applications. He also mentioned the device's "locked down", closed nature, noting that some at the announcement protested Apple's "full control" of the software. He concluded that the iPad should be viewed as an "appliance" for media consumers, not really a computer in the traditional sense.

Digital rights controversy

For more details on on the digital rights controversy, see the iPhone OS article.
Digital rights advocates, including the Free Software Foundation, computer engineer and activist Brewster Kahle, and Internet-law specialist Jonathan Zittrain, have criticized the iPad for its use of the iPhone OS, which forbids users to install software unless it has been approved by Apple. These critics say Apple's restrictions unfairly deny users control over their own computers, and that such restrictions could stifle software innovation.

Product name

Like the iPhone, the iPad shares its name with existing products. The most publicized is the Fujitsu iPAD, a mobile multi-functional device sold to retailers to help clerks verify prices, check inventory, and close sales. The Japanese company Fujitsu introduced the iPAD in 2002, and the following year applied for the trademark. But the firm found the mark was already owned by Mag-Tek. Fujitsu's application was listed as "abandoned" in April 2009, and the ownership of the mark is unclear. Fujitsu is consulting attorneys over what, if any, action it may take.

In the first days after the iPad's announcement, some media and many online commenters criticized the name "iPad", noting its similarity to "pad", the common name for a sanitary napkin. Wired News said some women said this would make them less likely to buy the product. Shortly after the launch announcement, the hashtag "iTampon" became the number-two trending topic on the social networking site Twitter. Others noted that "iPad" sounds like "iPod" in various regional accents, including Bostonian and the Irish accent.

See also


	Comparison of e-book readers

	Comparison of portable media players

	List of iPhone OS devices

	Micro-Sim use by cell phone carriers
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iPhone OS-based products



	



	Hardware
	
iPhone (models) iPod touch (models) iPad




	



	Software
	
Cocoa Touch Core Animation Core Location iTunes OS(version history) SDK WebKit




	



	Apps
	
iPod iBooks Mail Maps Safari(version history) Spotlight SpringBoard YouTube




	



	Services
	
App Store iTunes Store iBookstore MobileMe Push Notifications




	



	Other
	
300-page bill FairPlay History iFund Jailbreaking




	



	See also: Newton(OS, MessagePad)
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Apple hardware since 1998



	



	Consumer computers
	
eMac iMac (G3: Tray, Slot; G4; G5; Core; Core 2: Polycarbonate, Aluminum) Mac mini (G4; Core; Core 2: Server)




	



	Professional computers
	
Mac Pro Power Mac (G3: Outrigger, Minitower, AIO, B&W, Server; G4: Graphite, Quicksilver, MDD, Server, Cube; G5) Xserve (G4, CN; G5, CN; Intel)




	



	Notebook computers
	
iBook (G3: Clamshell, Dual USB; G4) MacBook (Core; Core 2: Polycarbonate (Discrete, Unibody), Aluminum) MacBook Air MacBook Pro (Core; Core 2: Discrete, Unibody) PowerBook (2400c, G3: Wallstreet, Lombard, Pismo; G4: Titanium, Aluminum)




	



	Consumer electronics
	
Apple TV Displays (Cinema, Studio) iPad iPhone (Original, 3G, 3GS) iPod (Classic: 1G, 2G, 3G, 4G, Photo, 5G, 6G; Mini: 1G, 2G; iPod+HP; Shuffle: 1G, 2G, 3G; Nano: 1G, 2G, 3G, 4G, 5G; Touch: 1G, 2G, 3G) Newton (MessagePad: 2000, 2100; eMate 300)




	



	Accessories
	
AirPort (Card: B, G, N; Base Station: Graphite, Snow, Extreme G, N, Express G, N) iPod (Click Wheel, Dock Connector, Camera Connector, iPod Hi-Fi, Nike+iPod) iSight Keyboard (Pro, Wireless) Mouse (USB, Pro, Wireless, Mighty, Magic) Remote SuperDrive Time Capsule USB Modem Xserve RAID




	



	Italics indicate discontinued products, bold italics indicate announced but not yet released products. See also: Apple hardware before 1998.
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Apple Inc.



	



	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store





















Retrieved from "http://en.wikipedia.org/wiki/IPad"
			Categories: Apple Inc. hardware | Tablet PC | 2010 introductions | IPhone OS | Apple personal digital assistants | Multi-touch | Wi-Fi devices | ITunes | Touchscreen portable media playersHidden categories: Wikipedia semi-protected pages | Articles containing potentially dated statements from March 2010 | All articles containing potentially dated statements			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	View source

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
	
		Languages

		
			
					العربية

					Български

					Catal

					Česky

					Dansk

					Deutsch

					Espaol

					فارسی

					Franais

					Galego

					한국어

					हिन्दी

					slenska

					Italiano

					עברית

					Lietuvių

					Magyar

					മലയാളം

					Nederlands

					日本語

					‪Norsk (bokml)‬

					‪Norsk (nynorsk)‬

					Polski

					Portugus

					Русский

					Shqip

					Slovenčina

					Slovenčina

					Српски / Srpski

					Suomi

					Svenska

					ไทย

					Trke

					Українська

					اردو

					粵語

					中文

			

		
	
		
			
			
				
				
			
						 This page was last modified on 13 March 2010 at 21:49.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				iPod Touch

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			

iPod Touch

	



2nd generation iPod Touch, OS version 3.1



	Manufacturer
	Apple Inc.



	Type
	Portable media player/PDA



	Retail availability
	1st generation: September 13, 2007

2nd generation: September 9, 2008

Late 2009: September 9, 2009 - present



	Media
	Flash memory

1st/2nd generation: 8, 16 and 32GB

Late 2009: 8, 32 or 64GB



	Operating system
	iPhone OS

1st generation: 1.1 originally, 3.1.3 (build 7E18) with Software Update

2nd generation: 2.1.1 originally, 3.1.3 (build 7E18) with Software Update

Late 2009: 3.1.1 originally, 3.1.3 (build 7E18) with Software Update



	Power
	Lithium-ion battery

1st generation: Audio - 22 hours, Video - 5 hours

2nd generation: Audio - 36 hours, Video - 6 hours

Late 2009: Audio - 30 hours, Video - 6 hours



	CPU
	1st generation: ARM11 620 MHz (underclocked to 400 MHz, then 412 MHz)

2nd generation: ARM11 620 MHz (underclocked to 533 MHz), with internal ARM7 core for Jazelle acceleration

3rd generation: ARM Cortex-A8 833 MHz (underclocked to 600 MHz)



	Memory
	1st/2nd generation: 128 MB DRAM

3rd generation: 256 MB DRAM



	Display
	320  480 px, 3.5in (89mm), 2:3 aspect ratio, 262,144-color LCD at 163 pixels per inch (ppi)



	Graphics
	1st/2nd generation: PowerVR MBX Lite

3rd generation: PowerVR SGX



	Input
	Multi-touch touchscreen display, ambient light sensors, 3-axis accelerometer, volume buttons on 2nd generation, voice control



	Connectivity
	Wi-Fi (802.11b/g)

USB 2.0/Dock connector

Bluetooth

1st generation: unavailable

2nd generation: Bluetooth 2.1+EDR; requires iPod Touch OS 3.0 Update



	Dimensions
	1st generation:

4.3in (110mm) (h)

2.4in (61mm) (w)

0.31in (7.9mm) (d)

2nd generation:

4.3in (110mm) (h)

2.4in (61mm) (w)

0.33in (8.4mm) (d)



	Weight
	1st generation: 120grams (4.2oz)

2nd generation: 115grams (4.1oz)



	Related articles
	iPhone, iPad (Comparison of iPhone OS devices)




The iPod Touch (trademarked, marketed and stylized as iPod touch) is a portable media player, personal digital assistant, and Wi-Fi mobile platform designed and marketed by Apple Inc. The product was launched on September 5, 2007, at an event called The Beat Goes On. The iPod Touch adds the multi-touch graphical user interface to the iPod line. It is the first iPod with wireless access to the iTunes Store, and also has access to Apple's App Store, enabling content to be purchased and downloaded directly on the device. Apple Inc. has sold 20 million iPod Touch units as of September 2009.

The 2nd generation iPod Touch, featuring external volume controls, a built-in speaker, a contoured back, built-in Nike+, Bluetooth support, and the ability to connect a microphone, was unveiled on September 9, 2008, at the "Let's Rock" keynote presentation.

The late 2009 iPod Touch with the new iPhone OS 3.1 was announced and subsequently released on September 9, 2009. The late 2009 model is available with 8, 32, or 64GB of flash memory. The 8GB version has identical hardware as the 2nd generation model. The 32 and 64GB versions of the late 2009 model, popularly referred to as the 3rd generation, include faster hardware (the same microprocessors, graphics engine, and RAM as the iPhone 3GS), a slightly lower battery life, voice control, light sensor, and bundled earphones with a remote and microphone.
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Hardware

The iPod Touch has a slim rectangular shape with rounded edges, with a glass touchscreen display covering most of the top surface and a physical home button off the touchscreen. The display functions similarly to the multi-touch trackpad as implemented in Apple's current line of laptop computers. The touch and gesture features of the iPod Touch are based on technology originally developed by FingerWorks. On February 5, 2008, a 32GB version was added in addition to the 8 and 16GB versions. On September 9, 2009, a 64GB version was added and the 16GB version was removed from the line-up.

Software

The home screen has a list of icons for the available applications. All iPod Touch models include such applications as Music, Videos, and Photos (collectively duplicating the standard functions of the iPod Classic), iTunes (providing access to the iTunes Music Store), Safari, YouTube, Calendar, Contacts, Clock, Calculator, and Settings. Later models added Mail (accessing POP/IMAP/SMTP e-mail), Maps, Stocks, Notes, and Weather, which could also be added to the earlier models with the purchase of a software upgrade. The user can add direct links to Web sites, called "Web Clips", to the home screen. All iPod Touch models are equipped with Wi-Fi 802.11b/g.

On July 11, 2008, the iPhone 2.0 Software Update was released for purchase for the iPod Touch. The update allowed 1st generation iPod Touch devices access to the App Store to download third-party applications, in addition to a host of minor bug fixes. On June 17, 2009, the iPhone 3.0 Software Update was released for purchase for the iPod Touch. The update allowed the devices to use new apps, and unlocked the Bluetooth functionality of the 2nd generation iPod Touch, enabling A2DP and P2P apps, as well as file transfer to other (non Apple) devices such as bluetooth-enabled mobile phones or jailbroken iPods using software such as iBlueNova.

Comparisons to the iPhone and model comparisons

Further information: iPhone OS and iPhone OS version history
The iPod Touch and the iPhone, a smartphone by Apple, share the same hardware platform and run the same iPhone OS operating system. The iPod Touch lacks some of the iPhone's features such as access to cellular networks and a built-in camera (and microphone on older models); as a result, the iPod Touch is slimmer and lighter than the iPhone. Steve Jobs once referred to the iPod Touch as "training wheels for the iPhone".

The 2nd generation iPod Touch has an external volume switch and a built-in speaker like the iPhone. The 2nd generation also comes with the chrome frame seen on the iPhone 3G, making the two almost identical when viewed from the front. However, there are some notable differences, as there is no speaker above the screen, no silent/ringer switch, the back is metal, and the sleep/wake button is on the other side. The 2nd generation also supports audio input when a headphone or earphone with microphone capabilities is plugged into the audio output (headphone) jack. The iPod Touch 2.0 Software Update supports WPA2 Enterprise with 802.1X authentication. The iPhone OS 3.0 update unlocked Bluetooth capability on the 2nd generation iPod Touch, as the included Wi-Fi chip (Broadcom BCM4325) has Bluetooth support.

The 2nd generation iPod Touch is said to have a yellower cast/tint to the display, as compared to the iPhone or the original iPod Touch. The applications processor inside the 2nd generation iPod Touch runs slightly faster than the processor inside the iPhone 3G, but slower than the iPhone 3GS. The first generation iPod Touch works with all "Made for iPod" peripherals, but certain changes that Apple made to the 2nd generation iPod Touch prevent some existing peripherals from recharging the updated player. The Google Street View feature added on iPhone firmware version 2.2 is absent from the same version of firmware released on the iPod Touch  but is found in the 3.0 update.

Apple has received criticism for its differential treatment of iPhone and iPod Touch owners. Such criticism is primarily targeted towards Apple charging iPod Touch owners for major software updates of the iPhone OS that iPhone owners can obtain at no charge as well as excluding certain features from the iPod Touch software that are included in the iPhone. Apple has been reported as saying that they can add features for free to the iPhone because the revenue from it is accounted for on a subscription basis under accounting rules, rather than as a one time payment.

Models

Main articles: List of iPhone OS devices and List of iPod models


	Model
	Image
	Capacity
	Connection
	Original release date
	Minimum OS to sync
	Rated battery life (hours)



	1st generation
	
	8GB

16GB
	USB via Dock connector (FireWire for charging only)
	September 5, 2007
	Mac: 10.4

Win: XP
	audio: 22

video: 5



	32GB
	February 5, 2008



	First iPod with Wi-Fi and a Multi-Touch interface. Features Safari web browser and wireless access to the iTunes Store and YouTube. 32GB version later added. iPhone OS 2.0 and App Store access requires an upgrade fee.



	2nd generation
	
	8GB

16GB

32GB
	USB via Dock connector
	September 9, 2008
	Mac: 10.4

Win: XP
	audio: 36

video: 6



	New tapered chrome back with Nike+ functionality, volume buttons, and built-in speaker added. iPhone OS 2.0 and App Store access standard. Bluetooth support added but not made active until iPhone OS 3.0, which requires an upgrade fee. Support for external microphone added. Discontinued in September 2009.



	Late 2009
	
	8GB
	USB via Dock connector
	September 9, 2009
	Mac: 10.4

Win: XP
	audio: 30

video: 6



	The 8GB version is a reissue of the 2nd generation iPod touch hardware, includes OS version 3.x, but does not include support for Voice Control or the remote earphones with microphone.



	32GB

64GB
	USB via Dock connector
	September 9, 2009
	Mac: 10.4

Win: XP
	audio: 30

video: 6



	Updated to include the upgraded RAM, CPU and GPU internals from the iPhone 3GS; includes Voice Control support, VoiceOver, included OS version 3.x, and bundled remote earphones with microphone. The 32GB and 64GB versions of the late 2009 iPod touch are commonly referred outside of Apple as the "3rd generation" iPod touch or the "iPod Touch 3G".




Requirements

As supplied new, the iPod Touch needs a connection to a computer for initial configuration, for syncing media and installing system software updates. Officially, Apple requires iTunes to be installed on either a Mac OS X or Windows operating system based computer for configuring the iPod Touch. On either operating system, the iPod Touch must be connected through a USB port. The 2nd generation (and onward) iPod Touch will not connect nor charge using older iPod Firewire cables.

Starting with the 2nd generation iPod Touch only can be charged from the 5V pin of the dock connector, while most previous iPod models and the original iPod Touch could also be charged from the 12V pin for firewire power, resulting in the newer iPod Touch not charging in vehicles equipped with an firewire-based iPod connection. Most aftermarket manufacturers of such equipment however are producing new cables and/or adapters, that essentially just kick down the voltage from 12 to 5.

The first time the iPod Touch is turned on, a "connect cable to iTunes" graphic will be displayed continuously until the iPod Touch is connected to a computer running iTunes.

To use the iPod Touch for buying products at the iTunes Music Store via Wi-Fi, an iTunes Music Store account must be created and the account details then entered into the iPod.

Apple states that the following is required for the iPod Touch:


	A computer running either:

	Mac OS X 10.4.10 or later

	Microsoft Windows XP with SP2 or later, or Microsoft Windows Vista (32 or 64-bit versions)





	iTunes 8.2 for iPhone OS 3.0.x or later, iTunes 8.0 for iPhone OS 2.1.x, iTunes 7.6 for iPhone OS 2.0.x or earlier

	Available USB 2.0 port



Third-party applications





App Store on iPod Touch


The only official way to obtain third-party applications for the iPod Touch is Apple's App Store, which is a branch of iTunes Store. The App Store application, available in all versions of the iPhone OS from iPhone OS 2.0 onwards, allows users to browse and download applications from a single online repository (hosted by Apple) with the iTunes Store. To develop such software, a software development kit (SDK) was officially announced on March 6, 2008, at an Apple Town Hall meeting. The iPhone SDK allows developers to make applications for the iPhone and iPod Touch after paying a fee to join the development team. The developer can then set the price for the applications they develop and will receive 70% of money earned. The developer can also opt to release the application for free and will not pay any additional costs.

Shortly after the iPod Touch was released, hackers were able to "jailbreak" the device through a TIFF exploit. The resulting application enabled the user to download a selection of unofficial third-party programs. Some of these give the user more control over the iPod Touch than is officially available, and also make it possible to install Linux operating systems on the device. All officially released versions of the iPhone OS through 3.0 can be jailbroken, but version 3.1 could not at the time it was released. Servicing an iPod Touch after jailbreaking or other modifications made by unofficial means is not covered by Apple's warranty.

Specifications





Wi-Fi Menu on iPod Touch






The 2G Touch has an external microphone and controller wired to its earphones


The specifications as listed on Apple's website for the late 2009 iPod Touch are:


	Screen material: glass (arsenic free)

	Screen size: 3.5 in

	Screen resolution: 320x480 px at 163 ppi, with 3:2 aspect ratio

	Input method: Multi-touch screen interface, Sleep/Wake button, Accelerometer, Home button, Volume Rocker buttons (2nd generation and late 2009 only), voice control (32 and 64GB late 2009)

	Operating system: iPhone OS (current version 3.1.2, build 7D11)

	Storage: 8, 32 and 64GB flash memory

	CPU: Initially ARM 400 MHz, but now 412 MHz for 1st generation, 533 MHz for 2nd generation and ARM Cortex-A8 833 MHz underclocked to 600 MHz for 32 and 64GB version of the late 2009 model

	GPU: PowerVR MBX Lite in 2nd generation and PowerVR SGX GPU for 32 and 64GB versions of the late 2009 model

	RAM: 128 MB DRAM in 1st & 2nd generation and 256 MB DRAM in 32 and 64GB versions of the late 2009 model

	Wi-Fi (802.11 b/g)

	Built-in rechargeable, non-removable lithium battery with up to 6 hours of video playback, and up to 36 (30 in late 2009) hours of audio playback, times vary.

	Built-in audio speaker (except in 1st generation)

	3.5 mm audio output jack

	Size: 11061.88 mm (4.32.40.33 in)

	Weight: 115grams (4.1oz)

	Direct iTunes Store access

	Widescreen video

	Included applications: Safari web browser, YouTube client, Mail email client, Google Maps

	Access to App Store (requires iPhone OS 2.0 or later)

	Widgets: Stocks, Weather, Notes

	Access to Starbucks music (available only in selected cities across the United States)



Timeline of full-size iPod models

See also: Timeline of compact iPod modelsand Timeline of iPod models


























Sources: Apple press release library, Mactracker Apple Inc. model database




Jailbroken First Generation iPod Touch on Firmware Version 1.1.1


See also


	Comparison of iPod managers

	Comparison of portable media players

	List of handhelds with Wi-Fi connectivity

	List of portable media players with Wi-Fi connectivity

	List of iPhone OS devices
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iPhone OS-based products



	



	Hardware
	
iPhone (models) iPod touch (models) iPad




	



	Software
	
Cocoa Touch Core Animation Core Location iTunes OS(version history) SDK WebKit




	



	Apps
	
iPod iBooks Mail Maps Safari(version history) Spotlight SpringBoard YouTube




	



	Services
	
App Store iTunes Store iBookstore MobileMe Push Notifications




	



	Other
	
300-page bill FairPlay History iFund Jailbreaking




	



	See also: Newton(OS, MessagePad)
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iPod



	



	Models
	
Classic (Photo iPod+HP) Mini Shuffle Nano Touch




	



	Accessories
	
Earbuds iPod Hi-Fi iTrip Nike+iPod




	



	Software
	
Comparison of iPod managers iPhone OS (Store) iPod game iTunes (Store, version history)




	



	Other
	
Advertising Click wheel Dock Connector




	



	Italics indicate discontinued products. See also: iPhone OS-based products.
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Apple hardware since 1998



	



	Consumer computers
	
eMac iMac (G3: Tray, Slot; G4; G5; Core; Core 2: Polycarbonate, Aluminum) Mac mini (G4; Core; Core 2: Server)




	



	Professional computers
	
Mac Pro Power Mac (G3: Outrigger, Minitower, AIO, B&W, Server; G4: Graphite, Quicksilver, MDD, Server, Cube; G5) Xserve (G4, CN; G5, CN; Intel)




	



	Notebook computers
	
iBook (G3: Clamshell, Dual USB; G4) MacBook (Core; Core 2: Polycarbonate (Discrete, Unibody), Aluminum) MacBook Air MacBook Pro (Core; Core 2: Discrete, Unibody) PowerBook (2400c, G3: Wallstreet, Lombard, Pismo; G4: Titanium, Aluminum)




	



	Consumer electronics
	
Apple TV Displays (Cinema, Studio) iPad iPhone (Original, 3G, 3GS) iPod (Classic: 1G, 2G, 3G, 4G, Photo, 5G, 6G; Mini: 1G, 2G; iPod+HP; Shuffle: 1G, 2G, 3G; Nano: 1G, 2G, 3G, 4G, 5G; Touch: 1G, 2G, 3G) Newton (MessagePad: 2000, 2100; eMate 300)




	



	Accessories
	
AirPort (Card: B, G, N; Base Station: Graphite, Snow, Extreme G, N, Express G, N) iPod (Click Wheel, Dock Connector, Camera Connector, iPod Hi-Fi, Nike+iPod) iSight Keyboard (Pro, Wireless) Mouse (USB, Pro, Wireless, Mighty, Magic) Remote SuperDrive Time Capsule USB Modem Xserve RAID




	



	Italics indicate discontinued products, bold italics indicate announced but not yet released products. See also: Apple hardware before 1998.
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Apple Inc.



	



	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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The Digital Reader 1000 is an e-Book reading device that is made by iRex in the Netherlands. It has a 10.2-inch (25.9 cm) e-ink display.

There are three versions:


	DR1000S (with tablet functionality; market introduction 22nd September 2008)

	DR1000 (without tablet functionality; not yet introduced)

	DR1000SW (with tablet functionality and wireless & Bluetooth connectivity; not yet introduced)




	Model:




	DR1000 - Basic functionality

	DR1000S - Wacom Penabled touch screen adds note taking

	DR1000SW - Includes touch screen and adds WiFi and Bluetooth




	Weight and size: 535g (or 570g), 217 x 268 x 11.9 mm (plastic case)

	Screen

	Size: 10.2" approx 202 x 161 mm

	Resolution: 1024 x 1280 pixels, 158 ppi

	16 levels, gray scale








	Processor and memory

	Freescale i.MX31L (ARM based)

	128MB ram

	Linux 2.6








	Capacity

	Card SD of 1GB included (SDHC compatible, upgradeable)

	Capacity of up to 1000 documents

	Capacity of up to 400 images








	Battery

	rechargebable 1300mAh Lithium-Ion battery

	5h charge time using a USB port on your computer

	People are reporting 12+ hrs life with version 1.6 firmware








	Input/Output

	Capacitive buttons with optical feedback

	Wacom Penabled touchscreen on S models.

	Mini-USB connector








	Compatible formats

	PDF, TXT, HTML

	Mobipocket,

	JPEG, PNG, GIF, TIFF and BMP

	Additional formats with future updates








	Languages

	Dutch, French, English and German

	Additional languages with the next updates








	Environmental requirements: Temperatures between 0 and 45C




	In the box




	

	iRex DR1000S

	USB Cable

	Quick Start guide







[edit] Criticism

The DR1000 was originally marketed under the pretense that the device "will last days" on a single battery charge, while users report that the battery lifetime is around 12 hours tops. The statement has been removed from the IRex product page around the time that version 1.5 of the device firmware was released.

[edit] See also


	List of e-book readers - other similar devices



[edit] External links


	Irex Digital Reader

	Manufacturer's website

	eBook Reader Reviews, product reviews and news of the latest eBook Readers on the market
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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IREX Digital Reader DR800SG

	Manufacturer
	iRex Technologies



	Screen
	124165 mm (WH),

7681024pixels,

160 ppi density,

16-level grayscale

Electronic paper.



	Operating system
	Linux (2.4 kernel)



	Input
	Wacom touchscreen,

Graphical user interface,

next/prev/quick access buttons.



	CPU
	400MHz Intel XScale.



	Memory
	64 MB RAM, 2 GB replaceable MicroSD card for User storage.



	Networks
	MYIREX account



	Connectivity
	built in 3G adapter, USB 2.0 port.



	Battery
	Lithium Ion battery.



	Physical size
	150x193x106 mm (WxHxD)



	Weight
	400 g (13.7 oz)




The DR800SG is an electronic handheld device, or e-Reader, which can be used for document reading using an electronic paper display.
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[edit] Description

Main specifications:


	an 8.1-inch (21cm) electronic paper display, area for displaying content is 124x165mm

	a resolution of 768x1024 pixels (160 dpi)

	16 levels of grayscale

	a USB 2.0 connector for external storage,

	a CompactFlash Type II slot for memory extension or other applications

	Mobile broadband (3G): CDMA-based

	400grams (14oz) weight

	400MHz Intel XScale processor

	64MB RAM

	2 GB replaceable MicroSD card for User storage

	Linux-based operating system (2.4 kernel)

	SDK is provided , so functionality is easily extended.



It measures 150mm  193mm  10mm (width  height  depth), the size of an A5 document, or roughly a 6"9" steno notebook. The display used is an active matrix electrophoretic display, which uses E Ink Vizplex Imaging Film manufactured by E Ink Corporation. Underneath the E Ink screen is a digitizing tablet by Wacom which requires a stylus for input.

The DR800SG is capable of displaying document files in a number of formats, including EPUB, PDF, XHTML and plain text. It can also display JPEG, BMP and PNG images, but only black white in 16 grey scales.

Through its wireless service, Verizon 3G, the DR800SG can directly download content. Via the onboard "shopping mall" users can directly access several book stores and purchase their books direclty through their device. Users can connect to their computer and transfer files to their device via USB 2.0

The distributor of the DR800SG is iRex Technologies, a Philips spin-off company. The DR800SG was released in January 2010, and is currently available from Best Buy (online-only).

[edit] See also


	List of e-book readers - similar devices



[edit] External links


	IREX DR800SG Official website
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Linux-based devices



	



	Computers

Components
	



	
Nettops

	
Aleutia Eee Box fit-PC Lemote Linutop ThinCan WE Appliance Zonbu




	



	
Netbooks

	
Aspire One Averatec Buddy Classmate PC CloudBook ECS G10IL Eee PC Elonex ONE/ONEt Gigabyte M912 HP Mini 1000/2133 Inspiron Mini MSI Wind Nanobook Noahpad OLPC One A110 OpenBook Skytone Alpha-400 Tianhua GX-1C




	



	
Tablet PCs

	
Adam JooJoo




	



	
Networking

	
Actiontec MI424WR Asus Routers BT Home Hub Buffalo AirStation Junxion Box Linksys WRT54G series Netgear FVS336G Picotux Killer NIC




	



	
Storage

	
Buffalo LinkStation / TeraStation Linksys NSLU2 Synology WD My Book




	



	
Other

	
Chumby Gumstix Palm Foleo Beagle Board Stanley SheevaPlug






	



	



	Accessories
	



	
Multimedia

	
DBox2 Dreambox Hauppauge MediaMVP Neuros OSD TiVo Wizpy




	



	
Handhelds

	
Amazon Kindle Archos PMA400 ILiad Nokia 770/ N800/ N810 N900 Pepper Pad Zaurus Sony Reader Zipit




	



	
Phones

	
HTC Dream HTC Magic HTC Hero HTC Tattoo Motorola ROKR Z6/ RAZR2 V8 Neo 1973/ FreeRunner Nokia N900 Palm Pre Samsung I7500




	



	
Consoles

	
GP2X (Wiz) mylo Pandora Dingoo









	



	Defunct/Historical
	
CherryPal




	



	List of Linux-based devices









[edit] References



	^ http://www.irexreader.com/specifications.html

	^ "http://support.irexnet.com/index.php?_m=knowledgebase&_a=viewarticle&kbarticleid=31"










Retrieved from "http://en.wikipedia.org/wiki/Digital_Reader_DR800SG"
			Categories: Dedicated e-book devices | Electronic paper technology | Linux based devicesHidden categories: Articles with topics of unclear notability from November 2009 | All articles with topics of unclear notability | Articles lacking sources from November 2009 | All articles lacking sources | Articles created via the Article Wizard			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
		
			
			
				
				
			
						 This page was last modified on 7 March 2010 at 02:46.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Plastic Logic

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			Plastic Logic is a spin-off company from Cambridge University's Cavendish Laboratory and specializes in polymer transistors and electronics.

The principal product the company has developed is a flexible A4-size and robust plastic electronic display the thickness of a credit-card. It will be the core part of the upcoming eReader (see below).

The headquarters of Plastic Logic is in Mountain View, California.

A factory for the mass-production of the display units was opened on September 17th 2008 in Dresden, Germany.

Plastic Logic has raised more than $200m in venture capital to develop its technology.
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[edit] The QUE proReader

The release date of the QUE proReader is announced to be the first of 2009 for selected partners only with general release in early 2010.

It is intended as a replacement for paper, allowing electronic documents to be transported and read just like paper documents.

The reader will be distributed by Barnes and Noble in the United States.

It will have a thickness of less than 7mm, a form factor of 8.5" x 11" and a weight of less than 16 oz (453 grams).

It will be capable of displaying MS Office documents (Excel, PowerPoint, Word), PDF files and others.

[edit] See also


	List of e-book readers

	Electronic paper

	E Ink



[edit] Notes



	^   Plastic Logic - Frequently Asked Questions




[edit] External links


	Company website

	QUE proReader official website

	Plastic challenge to silicon microchip, Peter Marsh, Financial Times

	Plastic Logic will make flexible polymer displays and launch its product in January 2009 (Technology Review)

	Plastic Logic Reader video demo
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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Sony Reader Family

	Manufacturer
	Sony



	Available
	August 31, 2009



	Screen
	600800px,

170 dpi resolution,

5", 6" or 7" diagonal,

8- or 16-level grayscale

E-Ink Electronic paper

Touch-sensitive in some models



	Operating system
	MontaVista Linux (device), Microsoft Windows, Mac OS X (client software)



	Input
	Touchscreen (PRS-600, PRS-900), Buttons (PRS-300)



	Memory
	420 MB Accessible



	Memory card
	Memory Stick Duo Up to 32 GB, SDHC Up to 32 GB



	Connectivity
	USB 2.0



	Battery
	Lithium-ion



	Weight
	10oz (283g)



	Form factor
	Slate



	Media
	BBeB (DRM), ePub (DRM), PDF (DRM), TXT, RTF, DOC, DOCX, LRF, LRX, JPEG, GIF, PNG, BMP, MP3, AAC w/o DRM



	Series
	PRS-300, PRS-600, PRS-900



	Predecessor
	PRS-500, PRS-505, PRS-700




The Sony Reader is an e-book reader manufactured by Sony. It uses an electronic paper display developed by E Ink Corporation that has 166 dpi (200 dpi in 5 inch version PRS-300) resolution, eight levels of grayscale (16 in the PRS-900 model), is viewable in direct sunlight, requires no power to maintain a static image, and is usable in portrait or landscape orientation. The reader uses an iTunes Store-like interface to purchase books from Sony Connect eBook store (currently US and Canada only). It also can display Adobe PDFs, ePub format, personal documents, blogs, RSS newsfeeds, JPEGs, and Sony's proprietary BBeB ("BroadBand eBook") format. The Reader can play MP3 and unencrypted AAC audio files.

The digital rights management rules of the Reader allow any purchased e-book to be read on up to six devices, at least one of which must be a personal computer running Windows or Mac OS X. Although the owner cannot share purchased eBooks on others' devices and accounts, the ability to register five Readers to a single account and share books accordingly is a possible workaround.

The Sony Reader competes with other e-paper devices: the Amazon Kindle, iRex iLiad, the Jinke Hanlin eReader, CyBook by Bookeen, and the Barnes & Noble nook.
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[edit] Models and availability

There have been six models to date. The PRS-500 was made available in the United States in September 2006. On 1 November 2006, Readers went on display and for sale at Borders bookstores throughout the US. Borders had an exclusive contract for the Reader until the end of 2006. From April 2007, Sony Reader has been sold in the US by multiple merchants, including Fry's, Costco, Borders and Best Buy. The eBook Store from Sony is only available to U.S. or Canadian residents or to customers who purchased a U.S.-model reader with bundled eBook Store credit.

On July 24, 2008, Sony announced that the PRS-505 Reader would be available in the UK with a launch date of September 3, 2008. Waterstone's is the official retail partner and the Reader is available at selected stores such as Argos, Sony Centres and Dixons; while a red edition is available exclusively from John Lewis.

The PRS-700, with touch screen and built in lighting was announced on October 2, 2008 (and has since been discontinued). On August 5th 2009 Sony announced two new readers, the budget PRS-300 Pocket Edition and the more advanced PRS-600 Touch Edition.

On August 25, 2009 Sony announced the Reader PRS-900 "Daily Edition." This features a 7" diagonal screen to compete with the Amazon Kindle DX. It's also the first to feature free 3G wireless through AT&T to access the Sony eBookstore without the need of a computer. It also is the first to increase the grayscale level, from 8 to 16.

[edit] Current

[edit] PRS-300

Reader Pocket Edition Known as the "Pocket Edition," the PRS-300 was announced at the same time as the touch-screen PRS-600. It is meant to be the entry-level reader device, priced below the competition at US$199. It has a smaller screen than the PRS-600, no touch interface, no mp3 audio or expandable memory. It has a similar interface to the PRS-500 and PRS-505.

PRS-300 specifications


	Display: 5 inch.

	Resolution: 600 x 800 pixels

	Dimensions LxWxD (Approx.): 6 1/4 x 4 1/4 x 13/32 inches (Approx. 159x108x10 mm)

	Weight (Approx.): 220g (7.76 oz)

	Gray scale: 8-levels gray scale

	Internal Memory: 512MB, 440MB accessible

	Font Size: 3 adjustable font sizes

	Battery: Sealed internal, up to two weeks of reading on a single charge

	MSRP: US$199

	Available case colors:

	PRS-300BC: Navy Blue

	PRS-300RC: Rose Pink

	PRS-300SC: Silver







[edit] PRS-600

Reader Touch Edition





Reader Touch Edition






Reader Touch Edition






Reader Touch Edition showing Austen's Pride and Prejudice.


The PRS-600, known as the "Touch Edition," was announced at the same time as the PRS-300 and is the replacement for the PRS-700 model (although it is missing the front-light feature). It is Sony's higher-scale, touch-screen edition of the reader. It has a similar interface to the PRS-700. Unlike the PRS-700 which was only available in black, the PRS-600 is available in three colors.

PRS-600 specifications


	Size: 175.3 x 121.9 x 10.2mm (6.9" x 4.8" x 0.4")

	Weight: 286 g (10.1 oz)

	Display: 6 inch. touch-screen

	Resolution: 600 x 800 pixels

	Document Search Capability

	Gray scale: 8-levels gray scale

	Internal Memory: 512MB, 380MB accessible

	Expanded Memory: Support for Sony Memory Stick Pro DUO and SDHC

	Font Size: 5 adjustable font sizes

	Battery: Sealed internal, up to two weeks of reading on a single charge

	MSRP: US$299

	Available case colors:

	PRS-600BC: Black

	PRS-600SC: Silver

	PRS-600RC: Red







[edit] PRS-900

Reader Daily Edition

The PRS-900, known as the "Daily Edition," was announced on the day the PRS-300 and PRS-600 hit retail stores. The device has a larger display (7"), 16-levels of grayscale, touch screen and 3G wireless access (through AT&T Mobility in a manner similar to the Kindle's whispernet) which enables computer-free access to the Sony eBookstore in the United States. Like earlier Sony Readers the display can be oriented horizontally, enabling a landscape style mode, and adds a new mode displaying two portrait-mode pages side-by-side (in a similar fashion to viewing a book).

PRS-900 specifications


	Size: 206.4 x 127 x 15.1mm (8.1" x 5" x 0.6")

	Weight: 360 g (12.75 oz)

	Display: 7.1 inch. touch-screen

	Resolution: 600 x 1024 pixels

	Gray scale: 16-levels gray scale

	Internal Memory: 2GB, 1.6GB accessible

	Expanded Memory: Support for Sony Memory Stick Pro DUO and SDHC up to 16GB

	Font Size: 6 adjustable font sizes

	Battery: User replaceable, up to two weeks of reading on a single charge

	Wireless: AT&T 3G wireless (free), access to eBook store only, no web browser

	MSRP: US$399

	Available case colors:

	PRS-900: Black







[edit] Discontinued

[edit] PRS-500

The PRS-500 has a six-inch display from E Ink Corporation and a thickness of 13mm. There is an internal memory of 64 MB. This model was superseded by the PRS-505 in 2008.

On November 16, 2009, Sony announced that a firmware update is available to owners of the original PRS-500. This update "will allow your PRS-500 to support the ePub and Adobe DRM format and add the ability to re-flow PDF documents". Owners must send the reader in to the Sony Service Centers for the updated firmware.

PRS-500 specifications


	Size: 175.6 x 123.6 x 13.8mm (6.9" x 4.9" x 0.5")

	Weight: 250 g (9 oz)

	Display:

	size: 15.5cm (6 in) diagonal (approx 1/4 area of letter-sized page)

	resolution: 170 dpi, 4-level gray scale

	portrait: 90.6 x 122.4mm (3.57" x 4.82"), 600 x 800 pixels | effective 115.4 x 88.2mm (4.54 x 3.47 in), 754 x 584 pixels

	minimum font size: 6 pt legible, 7 pt recommended





	Memory: 64 MB standard, Memory Stick (Pro Duo High Speed not supported. Normal memory sticks are only supported up to 4 GB, despite Sony compatibility claims ) or SD card expansion up to 2 GB (some non-SDHC 4GB cards may work)

	Lithium-ion battery, up to 7500 "page turns" per charge

	PC interface: USB port



[edit] PRS-505








On 2 October 2007, Sony announced the PRS-505, an updated version of the Reader. The 505 keeps the 6" E Ink display of the original Reader, but uses an improved version of E Ink Vizplex imaging film with faster refresh time, brighter white state, and 8-level grayscale.

PRS-505 is thinner than its predecessor (8mm vs. 13mm) and comes with more internal memory (256 MB vs. 64 MB).

Other new product features included auto-synchronization to a folder on a host PC, support for the USB Mass Storage Device profile, and full USB charging capability (the PRS-500 could only be recharged via USB if the battery was not fully drained, and if the Sony Connect Reader software was installed on the host PC). Also, adding books to "Collections" (a feature to organize and group book titles) is now possible on the storage card, unlike the PRS-500 model.

Version 1.1 firmware, available as a free download since July 24, 2008 adds support for the EPUB format, Adobe Digital Editions 1.5 and Adobe DRM protected PDF files, automatic reflow of PDF files formated for larger pages enlarges the text to improve readability, and support for high capacity SDHC memory cards.

PRS-505 specifications


	Size: 175 x 122 x 8mm (6.9" x 4.8" x 0.3")

	Weight: 250 g (9 oz)

	Display:

	size: 15.5cm (6 in) diagonal (approx 1/4 area of letter-sized page)

	resolution: 170 dpi, 8-level gray scale

	portrait: 90.6 x 122.4mm (3.57" x 4.82"), 600 x 800 pixels | effective 88.2 x 115.4mm (3.47 x 4.54 in), 584 x 754 pixels | for the Pictures application effective resolution is 600 x 766 pixels

	minimum font size: 6 pt legible, 7 pt recommended





	Memory: 256 MB standard (200 MB Accessible), Sony Memory Stick Pro Duo 8 GB, SD card up to 2 GB (some non-SDHC 4GB cards may work), or up to 32 GB with SDHC cards and version 1.1 firmware

	Lithium-ion battery, up to 6800 "page turns" per charge

	PC interface: USB port 2.0

	Available case colors:

	PRS505/LC: Dark Blue

	PRS505/SC: Silver

	PRS505SC/JP: Custom Skin (James Patterson Special Edition)

	PRS505/RC: Sangria Red (introduced in August 2008)







[edit] PRS-700





The discontinued PRS-700 without soft cover.


According to Sony's website, this item is no longer available for purchase.

Unlike Sony's LIBRI, a close cousin of the Sony Reader, the PRS-500 and PRS-505 offer no way for the user to annotate a digital book as it lacks a keyboard. This was addressed by the release of the PRS-700, announced on October 2, 2008, which has a touchscreen that can be used as a virtual keyboard. It became available in the United States early November 2008 at a MSRP of $399, in April 2009 it was selling for $349.99. Improvements of PRS-700 vs. the PRS-505 include the following:


	The 6-inch E Ink display (same resolution as before) is now a touch screen, removing the need for the 10 side buttons.

	Note taking and virtual keyboard, made possible by the new touch screen.

	Page turning buttons remain but can also be accomplished by touch screen gestures.

	LED lighting for use in poor lighting conditions.

	Internal storage is doubled to 512 MB.



PRS-700 specifications


	Size: Approx. 174.3 x 127.6 x 9.7mm (6 7/9" x 5 1/9" x 0.4")

	Weight: 283.5 g (10 oz)

	Display:

	size: 15.5cm (6 in) diagonal (approx 1/4 area of letter-sized page)

	resolution: 170 dpi, 8-level gray scale

	integrated touchscreen





	Memory: 512 MB standard (350 eBooks at 1.2 MB each average, 420 MB available), Sony Memory Stick Pro Duo 8 GB, SDHC card expansion up to 32 GB

	Lithium-ion battery, up to 7500 "page turns" per charge

	PC Interface: USB port 2.0

	Built-in LED reading light



[edit] Formats supported

DRM-free Text: BBeB Book (LRF), PDF, TXT, RTF, ePub. Typefaces in PDF files formatted for 216 x 280mm (8.5 x 11 inch) pages may be too small to read comfortably. Such files can be reformatted for the Reader screen size with Adobe Acrobat Professional, but not by Adobe Reader software. The Reader does not directly support Microsoft Word DOC format. The 'CONNECT Reader' application uses Word to convert the .DOC files to RTF before sending them to the Reader.

DRM-protected Text: BBeB Book (LRX); Secure PDF and ePub.

Audio: MP3 and DRM-free AAC (except on the PRS-300)

Image: JPEG, GIF, PNG, and BMP (Loading an animated GIF will freeze the Reader)

RSS: Limited to 20 featured blogs such as Engadget and Wired, no ability to add others and no auto-update (as of 2006-12-01)

The Reader supports TXT and RTF documents with Latin character set only. Other character sets (such as Cyrillic, for example) are not displayed correctly, but Cyrillic patches are available for Russian users (see the site [1]). Sony Customer Support have confirmed that units sold in the US only work with Latin characters (as of 2007-03-02).

On August 13, 2009, Sony announced that by the end of 2009, it will only sell EPUB books from the Sony Reader Store, and will have dropped its proprietary DRM entirely in favor of Adobe's CS4 server side copy protection.

[edit] Operating systems

[edit] Windows

Sony Reader comes bundled with Sony's proprietary software called Sony eBook Library (formally called Sony Connect). It is similar to iTunes in nature and requires Windows XP or higher (Windows Vista or Windows 7), an 800 MHz processor, 128 MB of RAM, and 20 MB of hard disk space. This software does not work on the 64-bit versions of Windows XP. 64-bit Windows Vista and Windows 7 is supported since Sony eBook Library version 2.5.00.09170 for all but the 500 models.

[edit] Mac OS X

Sony released an official Mac OS X client for the Reader with the release of the PRS-300 and PRS-600. It is reported to work with the PRS-505, PRS-700, Reader Pocket Edition and Reader Touch Edition. The software works under 10.6 Snow Leopard, but only under 32 bit mode as it relies on a kernel module that does not currently support the optional 64 bit kernel. While Sony claims in its advertising and support media (as well as in the Help scripts that its tech support staff uses) that the PRS-600 is compatible with Mac OS 10.4.11, if a call to tech support is escalated to a high enough level, Sony will admit that the PRS-600 is not compatible with 10.4.11, and that the only solution is to upgrade your Macintosh software.

[edit] Linux and other OS

Sony eBook Library is not officially supported on Linux-based systems or other operating systems, although when the device is connected it grants access to its internal flash memory and any memory card slots as though they were USB Mass Storage devices (on all but the 500), allowing the user to transfer files directly. See the Third party tools section below for a third-party software utility that provides comprehensive support for Windows, Mac OS X, and Linux.

[edit] Third party tools

Several third-party tools exist for the Sony Reader. For example, the PRS Browser for Mac OS X from Docudesk allows Macintosh users to manage content on the Sony Reader. Users can also use the free software library and utility called calibre to communicate with the Reader and manage their digital library. calibre can convert many ebook formats as well as collate multiple HTML pages into a single ebook file with an automatically-generated table of contents. calibre can also manage RSS subscriptions, including scheduled pushes of newsfeeds to the reader. It has both a command line and graphical interface, and is available for Windows, Mac OS X and Linux. calibre notably does not offer Windows 64-bit support for the PRS-500 model either.

In addition, Adobe Digital Editions can deliver DRM-locked PDF and ePub documents to the PRS-505 and PRS-700.

PRS+ project adds support for folder browsing, key binding and seamlessly integrates the most popular "hacks" for PRS-500. [2]

[edit] Internal OS

According to the operating manual the Reader runs the MontaVista Linux Professional Edition operating system.

[edit] Sales

In December 2008, Sony disclosed that it had sold 300,000 units of its Reader Digital Book globally since the device launched in October 2006.

[edit] See also


	List of e-book readers - other similar devices

	Calibre an open source third party software to manage digital library with support of conversion between common e-book formats. Created originally for Sony reader devices.
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	Sony: Product page at Sony; SONY Digital Reader
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	[3] to create PDF files for the Reader

	PRS Developer Site Beta: How to create BBeB formatted content
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The following is a comparison of e-book formats used to create and publish e-books.

A writer or publisher has many options when it comes to choosing a format for production. While the average end-user might arguably simply want to read books, every format has its proponents and champions. The myriad of e-book formats is sometimes referred to as the "Tower of eBabel".  For the average end user who wants to read a book, each format has its advantages and disadvantages.

[edit] Formats

Formats available include, but are by no means limited to:

[edit] Plain text files



	Format:
	text



	Published as:
	.txt




E-books in plain text exist and are very small in size. For example, the Bible is about 4 MB. The ASCII standard allows ASCII-only text files (unlike most other file types) to be interchanged and readable on Unix, Macintosh, Microsoft Windows, DOS, and other systems. These differ in their preferred line ending convention and their interpretation of values outside the ASCII range (their character encoding).

[edit] Hypertext Markup Language



	Format:
	Hypertext



	Published as:
	.htm; .html




HTML is the markup language used for most web pages. E-books using HTML can be read using a Web browser. The specifications to the format are available without charge from the W3C.

As markup language, HTML adds especially marked meta elements to otherwise plain text encoded using character sets like ASCII or UTF-8. As such suitably formatted files can be, and sometimes are, generated by hand using a plain text editor or programmer's editor. Many HTML generator applications exist to ease this process and often require less intricate knowledge of the format details involved.

HTML on its own is not a particularly efficient format to store information, requiring more storage space for a given work than many other formats. However, several e-Book formats including the Amazon Kindle, Open eBook, Compressed HM, Mobipocket and IDPF/EPUB use one HTML file for each book chapter and then Zip compress the files, along with images, metadata and style sheets into one file.

[edit] Amazon Kindle



	Format:
	Kindle



	Published as:
	.azw




With the launch of the Kindle eBook reader, Amazon.com created the AZW format. It is based on the Mobipocket standard, with a slightly different serial number scheme (it uses an asterisk instead of a Dollar sign) and its own DRM formatting. Because the eBooks bought on the Kindle are delivered over its wireless system called Whispernet, the user does not see the AZW files during the download process.

[edit] Open Electronic Package



	Format:
	Open eBook



	Published as:
	.opf




OPF is an XML-based e-book format created by E-Book Systems.

[edit] TomeRaider



	Format:
	TomeRaider



	Published as:
	.tr2; .tr3




The TomeRaider e-book format is a proprietary format. There are versions of TomeRaider for Windows, Windows Mobile (aka Pocket PC), Palm, Symbian, iPhone and more. Several Wikipedias are available as TomeRaider files with all articles unabridged, some even with nearly all images. Capabilities of the TomeRaider3 e-book reader vary considerably per platform: the Windows and Windows Mobile editions support full HTML and CSS. The Palm edition supports limited HTML (e.g., no tables, no fonts), and CSS support is missing. For Symbian there is only the older TomeRaider2 format, which does not render images or offer category search facilities. Despite these differences any TomeRaider e-book can be browsed on all supported platforms. The Tomeraider website claims to have over 4000 e-books available, including free versions of the Internet Movie Database and Wikipedia.

[edit] Arghos Diffusion



	Format:
	Arghos Reader



	Published as:
	.aeh




The AEH format is an XML-based proprietary format developed by the French firm Arghos Diffusion. AEH files use a proprietary DRM and encryption method and are readable only in the Arghos Player. It supports various input formats for text, audio or video, such as PDF, WMA, MP3, WMV, and allows multiple interactive functions such as bookmarking, advanced plain-text searching, dynamic text highlighting, etc.

[edit] Flip Books



	Format:
	Interaxive media



	Published as:
	




A "Flip Book" is a type of E-Book distinguished by virtual pages that actually "flip", much like turning pages of paper in a real book or magazine. The first dynamic Flip Book Reader was developed in 2003/2004 by Interaxive Media for Nishe Media (Canada) and was therefore called "Nishe Pages". The first version was produced in part by Cybaris (Canada) and was first publicly showcased in August 2004. Soon thereafter, many copycat "flip books" started appearing thanks to technological advances in Macromedia Flash, mostly hard coded using Flash components.

The original software remains unique in that it is powered by a complete server-based CMS system that allows the books to be created, published, and viewed remotely from a web server without requiring any custom software to be installed. Nishe Media went defunct in 2004, leaving the unfinished software to Interaxive Media who continued its development in Hong Kong. Though not widely used outside of Asia, it is now at version 3.0 and can be a server-based E-Book platform. It remains privately held by the original developer, Ryan Sutherland, owner and founder of Interaxive Media.

[edit] NISO Z39.86



	Format:
	DAISY



	Published as:
	DTB




DAISY is an XML-based e-book format created by the DAISY international consortium of libraries for people with print disabilities. DAISY implementations have focused on two main types: audio e-books and text e-books. A subset of the DAISY format has been adopted by law in the United States as the National Instructional Material Accessibility Standard, and K-12 textbooks and instructional materials are now required to be provided to students with disabilities. 

[edit] FictionBook



	Format:
	FictionBook



	Published as:
	.fb2




FictionBook is a popular XML-based e-book format, supported by free readers such as Haali Reader and FBReader. See http://haali.cs.msu.ru/pocketpc/FictionBook_description.html

[edit] Text Encoding Initiative



	Format:
	TEI Lite



	Published as:
	.xml




TEI Lite is the most popular of the TEI-based (and thus XML-based or SGML-based) electronic text formats.

[edit] Plucker



	Format:
	Plucker



	Published as:
	




Plucker is a free e-book reader application with its own associated file format and software to automatically generate plucker files from HTML files, web sites or RSS feeds. The format is a compressed HTML archive, somewhat like Microsoft's CHM.

[edit] Compressed HM



	Format:
	Microsoft Compressed HTML Help



	Published as:
	.chm




CHM format is a proprietary format based on HTML. Multiple pages and embedded graphics are distributed along with proprietary metadata as a single compressed file. In contrast, in HTML, a site consists of multiple HTML files and associated image files in standardized formats.

[edit] Portable Document



	Format:
	Adobe Portable Document



	Published as:
	.pdf




A file format created by Adobe Systems, initially to provide a standard form for storing and editing printed publishable documents. The format derives from PostScript, but without language features like loops, and with added support for features like compression and passwords. Because PDF documents can easily be viewed and printed by users on a variety of computer platforms, they are very common on the World Wide Web. The specification of the format is available without charge from Adobe.

PDF files typically contain brochures, product manuals, magazine articles  up to entire books, as they can embed fonts, images, and other documents. A PDF file contains one or more zoomable page images.

Since the format is designed to reproduce page images, the text traditionally could not be re-flowed to fit the screen width or size. As a result PDF files designed for printing on standard paper sizes are less easily viewed on screens with limited size or resolution, such as those found on mobile phones and PDAs. Adobe has addressed this by adding a re-flow facility to its Acrobat Reader software, but for this to work the document must be marked for re-flowing at creation , which means existing PDF documents will not benefit unless they are tagged and resaved. The Windows Mobile (aka Pocket PC) version of Adobe Acrobat will automatically attempt to tag a PDF for reflow during the synchronization process using an installed plugin to Active Sync. However, this tagging process will not work on most locked or password protected PDF documents. It also doesn't work at present (2009-10) on the Windows Mobile Device Center (Active Syncs Successor) as found in Windows Vista and Windows 7. This limits automatic tagging support during synchronization to Windows XP/2000.

Multiple products support creating and tagging PDF files, such as Adobe Acrobat, PDFCreator, OpenOffice.org, iText, and FOP, and several programming libraries. Adobe Reader (formerly called Acrobat Reader) is Adobe's product used to view PDF files; third party viewers such as xpdf are also available. Mac OS X has built-in PDF support, both for creation as part of the printing system and for display using the built-in Preview application.

Later versions of the specification add support for forms, comments, hypertext links, and even interactive elements such as buttons for forms entry and for triggering sound and video. Such features may not be supported by older or third-party viewers and some are not transferable to print.

PDF files are supported on the following e-book readers: iRex iLiad, iRex DR1000, Sony Reader, Bookeen Cybook, Foxit eSlick, Amazon Kindle (1, 2, International & DX), Barnes & Noble nook and the upcoming iPad.

[edit] PostScript



	Format:
	PostScript



	Published as:
	ps




PostScript is a page description language used in the electronic and desktop publishing areas for defining the contents and layout of a printed page, which can be used by a rendering program to assemble and create the actual output bitmap. Many office printers directly support interpreting PostScript and printing the result. As a result, the format also sees wide use in the Unix world.

[edit] DjVu



	Format:
	DjVu



	Published as:
	.djvu




DjVu is a format that specializes in and particularly excels at storing scanned images. It includes advanced compressors optimized for low-color images, such as text documents. Individual files may contain one or more pages.

The contained page images are divided in separate layers (such as multi-color, low-resolution, background layer using lossy compression, and few-colors, high-resolution, tightly-compressed foreground layer), each compressed in the best available method. The format is designed to decompress very quickly, even faster than vector-based formats.

The advantage of DjVu is that it is possible to take a high-resolution scan (300-400 DPI), good enough for both on-screen reading and printing, and store it very efficiently. Several dozens of 300 DPI black-and-white scans can be stored in less than a megabyte.

[edit] Microsoft LIT



	Format:
	Microsoft Reader



	Published as:
	.lit




DRM-protected LIT files are only readable in the proprietary Microsoft Reader program, as the .LIT format, otherwise similar to Microsoft's CHM format, includes Digital Rights Management features. Other third party readers, such as Lexcycle Stanza, can read unprotected LIT files. There are also tools such as Convert Lit, which can convert .lit files to HTML files or OEBPS files.

The Microsoft Reader uses patented ClearType display technology. In Reader navigation works with a keyboard, mouse, stylus, or through electronic bookmarks. The Catalog Library records reader books in a personalized "home page", and books are displayed with ClearType to improve readability. A user can add annotations and notes to any page, create large-print e-books with a single command, or create free-form drawings on the reader pages. A built-in dictionary allows the user to look up words.

[edit] eReader


	Formerly Palm Digital Media/Peanut Press





	Format:
	Palm Media



	Published as:
	. pdb




eReader is a freeware program for viewing Palm Digital Media electronic books. Versions are available for iPhone, PalmOS, Android, Symbian, BlackBerry, Windows Mobile Pocket PC/Smartphone, desktop Windows, and Macintosh. The reader shows text one page at a time, as paper books do. eReader supports embedded hyperlinks and images. Additionally, the Stanza application for the iPhone and iPod Touch can read both encrypted and unencrypted eReader files.

The company's web site - ereader.com maintains a wide selection of eReader-formatted e-books, available for purchase and download, with a handful of public domain titles available for free. Those books that aren't free are encrypted, with the key being the purchaser's full name and credit card number. This information is not preserved in the e-book. A one-way hash is used, so there no risk of the user's information being extracted.

The program supports features like bookmarks and footnotes, enabling the user to mark any page with a bookmark, and any part of the text with a footnote-like commentary. Footnotes can later be exported as a Memo document.

The company also offers two Windows/MacOS programs for producing e-books: the Dropbook, which is free, and the eBook Studio, which is not. Dropbook is a file-oriented PML-to-PDB converter; eBook Studio incorporates a WYSIWYG editor. Both programs are compatible with simple text files.

There is also support for an integrated reference dictionary (with many options up to and including a 476,000-word Merriam-Webster Dictionary, including pronunciation keys) so that any word in the text can be highlighted and looked up on the dictionary instantly. Commercial fonts can also be individually purchased and downloaded at the company's web site, ereader.com.

On July 20, 2009, Barnes & Noble announced that the eReader format will be the method they will use to deliver e-books. Updated versions of the Palm Digital programs for Apple iPhone/Touch, Blackberry, Mac OS X, and Windows platforms were made available on the Barnes & Noble eBooks website.

On October 20, 2009, Barnes & Noble announced that their Nook Reader will support the eReader format.

[edit] Desktop Author



	Format:
	DNL Reader



	Published as:
	.dnl; .exe




Desktop Author is an electronic publishing suite that allows creation of digital web books with virtual turning pages. Digital web books of any publication type can be written in this format, including brochures, e-books, digital photo albums, e-cards, digital diaries, online resumes, quizzes, exams, tests, forms and surveys. DesktopAuthor packages the e-book into a ".dnl" or ".exe" book. Each can be a single, plain stand-alone executable file which does not require any other programs to view it. DNL files can be viewed inside a web browser or stand-alone via the DNL Reader.

DNL format is an e-Book format, one which replicates the real life alternative, namely page turning Books. The DNL e-Book is developed by DNAML Pty Limited an Australian company established in 1999. A DNL e-Book can be produced using DeskTop Author or DeskTop Communicator.

[edit] Newton eBook



	Format:
	Newton eBook



	Published as:
	.pkg




Commonly known as an Apple Newton book; a single Newton package file can contain multiple books (for example, the three books of a trilogy might be packaged together). All systems running the Newton operating system (the most common include the Newton MessagePads, eMates, Siemens Secretary Stations, Motorola Marcos, Digital Ocean Seahorses and Tarpons) have built-in support for viewing Newton books. The Newton package format was released to the public by Newton, Inc. prior to that company's absorption into Apple Computer. The format is thus arguably open and various people have written readers for it (writing a Newton book converter has even been assigned as a university-level class project).

Newton books have no support for DRM or encryption. They do support internal links, potentially multiple tables of contents and indexes, embedded gray scale images, and even some scripting capability (for example, it's possible to make a book in which the reader can influence the outcome). Newton books utilize Unicode and are thus available in numerous languages. An individual Newton book may actually contain multiple views representing the same content in different ways (such as for different screen resolutions).

[edit] Founder Electronics



	Format:
	Apabi Reader



	Published as:
	.xeb; .ceb




APABI is a format deviced by Founder Electronics. It is a popular format for Chinese e-books. It can be read using the Apabi Reader software, and produced using Apabi Publisher. Both .xeb and .ceb files are encoded binary files. The Iliad e-book device includes an Apabi 'viewer'.

[edit] Libris



	Format:
	Mobile Information Device Profile



	Published as:
	.lbr; .bin




Libris is a Java based eBook reader for mobile devices such as cell phones. Libris will run on most Java enabled devices that support MIDP. The reader formats books to fit the device screen, and shows one page at a time using high quality anti-aliased fonts. Books may employ encryption or be unrestricted. Libris content may be produced using the MakeLibris tool. The Libris reader also supports the PalmDoc format.

[edit] Mobipocket



	Format:
	Mobipocket



	Published as:
	.prc; .mobi




The Mobipocket e-book format based on the Open eBook standard using XHTML can include JavaScript and frames. It also supports native SQL queries to be used with embedded databases. There is a corresponding e-book reader. A free e-book of the German Wikipedia has been published in Mobipocket format.

The Mobipocket Reader has a home page library. Readers can add blank pages in any part of a book and add free-hand drawings. Annotations  highlights, bookmarks, corrections, notes, and drawings  can be applied, organized, and recalled from a single location. Mobipocket Reader has electronic bookmarks, and a built-in dictionary

The reader has a full screen mode for reading and support for many PDAs, Communicators, and Smartphones. Mobipocket products support most Windows, Symbian, BlackBerry and Palm operating systems. Using WINE, the reader works under Linux or Mac OS X. Third-party applications like Okular and FBReader can also be used under Linux or Mac OS X, but they work only with unencrypted files.

The Amazon Kindle's AZW format is basically just the Mobipocket format with a slightly different serial number scheme (it uses an asterisk instead of a Dollar sign).

Mobipocket has developed an .epub to .mobi converter called KindleGen (supports IDPF 1.0 and IDPF 2.0 epub format, according to the company).

Notably, Eastern European letters with diacritical marks are not supported.

[edit] EPUB

Main article: EPUB


	Format:
	IDPF/EPUB



	Published as:
	.epub




The .epub or OEBPS format is an open standard for e-books created by the International Digital Publishing Forum (IDPF). It combines three IDPF open standards:


	Open Publication Structure (OPS) 2.0, which describes the content markup (either XHTML or Daisy DTBook)

	Open Packaging Format (OPF) 2.0, which describes the structure of an .epub in XML

	OEBPS Container Format (OCF) 1.0, which bundles files together (as a renamed ZIP file)



Currently, the format can be read by the Apple iPad, Barnes and Noble Nook, Sony Reader, BeBook, Bookeen Cybook v. 2.0, Adobe Digital Editions, Lexcycle Stanza, BookGlutton, AZARDI, Aldiko and WordPlayer on Android and the Mozilla Firefox add-on OpenBerg Lector. Several other reader software programs are currently implementing support for the format, such as dotReader, FBReader, Mobipocket, uBook and Okular. Another software .epub reader, Lucidor, is in beta. Additionally, the Stanza application for the iPhone and iPod Touch can read ePub files offline.

In 2008 BookGlutton launched a server-side HTML-to-EPUB converter.

Adobe Digital Edition uses .epub format for its e-books, with DRM protection provided through their proprietary ADEPT mechanism. The recently developed INEPT framework and scripts have been reverse-engineered to circumvent this DRM system.

DSLibris, a Sourceforge.net project, is able to decode e-books in .epub and .xht format for reading on the Nintendo DS/DS Lite/DSi systems (through the use of a flash linker, such as SuperCard DS One). The e-book is presented in a natural page format (the DS console is held sideways with both screens simulating left and right pages of a book), and page turns are accomplished by either left or right buttons pressed on the directional pad or stylus taps on the left or right side of the touchscreen. Bookmarks can be created using the Select key, and the user can return to them using the up or down directional pad buttons when the e-book is reopened.

[edit] Broadband eBooks



	Format:
	Sony media



	Published as:
	.lrf; .lrx




The digital book format used by Sony Corporation (ソニー株式会社, Sonī Kabushiki Kaisha?) Sony. It is a proprietary format, with no known reader software for non-Sony devices. The LRX file extension represents a DRM encrypted eBook.

[edit] SSReader



	Format:
	SSReader



	Published as:
	.pdg




The digital book format used by a popular digital library company 超星数字图书馆[2] in China. It is a proprietary raster image compression and binding format, with reading time OCR plug-in modules. The company scanned a huge number of Chinese books in the China National Library and this becomes the major stock of their service. The detailed format is not published. There are also some other commercial e-book formats used in Chinese digital libraries.

[edit] Multimedia eBooks



	Format:
	Eveda



	Published as:
	.exe or .html




A Multimedia EBook is media and book content that utilizes a combination of different book content forms. The term can be used as a noun (a medium with multiple content forms) or as an adjective describing a medium as having multiple content forms. Currently, configuration of several forms of media is possible only on the basis of technology Adobe Flash. The technique of a Flip Book is applied to preservation sequences statements of the traditional book.

The 'multimedia eBook' term is used in contrast to media which only utilize traditional forms of printed or text book. Multimedia EBook includes a combination of text, audio, still images, animation, video, and interactivity content forms. The formats used to create a literary fiction book somteimes have an addition of an audio-visual element and interactive contents allowing new form of creativity. The user (eg., reader) has an opportunity to participate in events occurring to characters, to feel influence of a musical part of a narration and graphic part. The perception of several media forms of contents considerably expands depth of transfer power of art and creativity.

[edit] Features and hardware tables

[edit] Features



	Format
	Filename extension
	DRM support
	Image support
	Word wrap support
	Open standard
	Embedded annotation support
	Book- marking



	Plain text
	.txt
	No
	No
	Yes
	Yes
	No
	No



	HTML
	.html
	No
	Yes
	Yes
	Yes
	No
	No



	PostScript
	.ps
	No
	Yes
	No
	Yes
	?
	?



	Portable Document Format
	.pdf
	Yes
	Yes
	No
	Yes
	Yes
	Yes



	DjVu
	.djvu
	?
	Yes
	No
	Yes
	?
	?



	EPUB (IDPF)
	.epub
	Yes
	Yes
	Yes
	Yes
	No
	No



	FictionBook
	.fb2
	Yes
	Yes
	Yes
	Yes
	Yes
	?



	Mobipocket
	.prc, .mobi
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



	Kindle
	.azw
	Yes
	Yes
	Yes
	No
	Yes
	Yes



	eReader
	.pdb
	Yes
	Yes
	Yes
	No
	Yes
	Yes



	Broadband eBook
	.lrf, .lrx
	Yes
	Yes
	Yes
	No
	?
	?



	WOLF
	.wol
	Yes
	Yes
	No
	No
	?
	?



	Tome Raider
	.tr2, .tr3
	Yes
	Yes
	Yes
	No
	?
	?



	ArghosReader
	.aeh
	Yes
	Yes
	Yes
	No
	?
	Yes



	Microsoft Reader
	.lit
	Yes
	Yes
	Yes
	No
	?
	Yes




[edit] Supporting Hardware



	\Format Reader\
	Plain text
	PDF
	ePub
	HTML
	Mobi- Pocket
	Fiction- Book
	DjVu
	Broadband eBook
	eReader
	Kindle
	WOLF
	Tome Raider
	Open eBook



	Amazon Kindle2,DX
	Yes
	Yes
	No
	No
	Yes
	No
	No
	No
	No
	Yes
	No
	No
	No



	Apple iPad
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No



	Azbooka WISEreader
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No



	Barnes & Noble Nook
	No
	Yes
	Yes
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	No



	Bookeen Cybook Gen3, Opus
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	Yes



	COOL-ER Classic
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No



	Hanlin e-ReaderV3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	No
	No



	Hanvon WISEreader
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No



	iRex iLiad
	Yes
	Yes
	Yes
	No
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	No



	Iriver Story
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No



	Nokia N900
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	Yes



	NUUTbook2
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No



	Onyx Boox 60
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No



	Pocketbook 301Plus, 302, 360
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No



	Sony Reader
	Yes
	Yes
	Yes
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No



	Viewsonic VEB612
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No




 Proprietary format -  Predecessor of ePUB -  Versions support either ePUB or MobiPocket -  Only ePUB version and with FW 2.0+

[edit] See also


	e-book device
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	Footnotes





	^ Razing The Tower Of e-Babel -- The reason e-books haven't caught on is simple: they're too complicated at Publishers Weekly.

	^ King James Bible at Project Gutenberg.

	^ http://www.tomeraider.com/

	^ http://www.daisy.org/z3986/2005/errataDaisy_2005.html

	^ http://www.adobe.com/ap/epaper/tips/acr5reflow/index.html Reflow the contents of Adobe PDF documents: Tutorial

	^ Barnes & Noble Launches World's Largest eBookstore

	^ Nook Help and FAQs, eBook Reader, eBook Device - Barnes & Noble

	^ [1]

	^ http://tools.unna.org/wikiwikinewt/index.php/MakeNewtonEbooksIndex

	^ http://www.beam-ebooks.de/ebook/667

	^ http://www.mobipocket.com/dev/

	^ http://www.bookglutton.com/api/docs/d/getepub

	^ http://i-u2665-cabbages.blogspot.com/2009/02/circumventing-adobe-adept-drm-for-epub.html

	^ http://sourceforge.net/projects/ndslibris/

	^ One such type is published by eveda.org.




[edit] External links


	ebookwise-1150 ebook reader device

	ebook reader articles at Mobile Read Wiki

	ePubNow! is an automated online conversion tool from XHTML and DocBook v5.0 XML to EPUB format

	Daisy 3: A Standard for Accessible Multimedia Books

	Details about the most popular eBook formats

	An E-Book Buyer's Guide to Privacy
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Electronic Publication (EPUB)

	Filename extension
	.epub



	Internet media type
	application/epub+zip



	Developed by
	International Digital Publishing Forum (IDPF)



	Initial release
	September, 2007



	Latest release
	2.0 / September 2007



	Type of format
	e-book file format



	Contained by
	OEBPS Container Format (OCF) (ZIP)



	Extended from
	Open eBook, XHTML, CSS, DTBook



	Website
	IDPF Home Page




EPUB (short for electronic publication; alternatively capitalized as ePub, EPub, or epub, with "EPUB" preferred by the vendor) is a free and open e-book standard by the International Digital Publishing Forum (IDPF). Files have the extension .epub. EPUB is designed for reflowable content, meaning that the text display can be optimized for the particular display device. The format is meant to function as a single format that publishers and conversion houses can use in-house, as well as for distribution and sale. It supersedes the Open eBook standard.
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[edit] History

EPUB became an official standard of the International Digital Publishing Forum (IDPF) in September 2007, superseding the older Open eBook standard.

In August 2009, the IDPF announced that they will begin work on maintenance tasks of the EPUB standard. Two broad objectives are defined by this working group: "One set of activities governs maintenance of the current EPUB Standards (i.e. OCF, OPF, and OPS), while another set of activities addresses the need to keep the Standards current and up-to-date." The working group is expected to be active through 2010, publishing updated standards throughout its lifetime.

[edit] Features


	Free and open

	Re-flowable (word wrap) and re-sizable text

	Inline raster and vector images

	Embedded metadata

	DRM support

	CSS styling

	Providing alternative renditions in the same file

	Use of out-of-line and inline xml islands to extend the functionality of EPUB



[edit] File format

EPUB consists of three specifications:


	Open Publication Structure (OPS) 2.0, contains the formatting of its content.

	Open Packaging Format (OPF) 2.0, describes the structure of the .epub file in XML.

	OEBPS Container Format (OCF) 1.0, collects all files as a ZIP archive.



Basically, EPUB internally uses XHTML or DTBook (an XML standard provided by the DAISY Consortium) to represent the text and structure of the content document, and a subset of CSS to provide layout and formatting. XML is used to create the document manifest, table of contents, and EPUB metadata. Finally, the files are bundled in a zip file as a packaging format.

[edit] Open Publication Structure 2.0

An EPUB file uses XHTML 1.1 (or DTBook) to construct the content of a book as of version 2.0. This is different from previous versions (OEBPS 1.2 and earlier) which used a subset drawn from XHTML. There are, however, a few restrictions on certain elements. The mimetype for XHTML documents in EPUB is application/xhtml+xml. For a table of the required XHTML modules and a description of the restrictions, please see Section 2.2 of the specification.

Styling and layout is performed using a subset of CSS 2.0, referred to as OPS Style Sheets. This specialized syntax requires only a portion of CSS properties to be supported by reading systems and adds a few custom ones. Some custom ones are oeb-page-head, oeb-page-foot, and oeb-column-number. Font-embedding can be accomplished using the @font-face property, as well as including the font file in the OPF's manifest (see below). The mimetype for CSS documents in EPUB is text/css. For a table of supported properties and detailed information, please see Section 3.0 of the specification.

EPUB also requires that PNG, JPEG, GIF, and SVG are supported for image types. These use the mimetypes image/png, image/jpeg, image/gif, image/svg+xml respectively. Other media types are allowed, but creators must include alternative renditions in supported types. For a table of all required mimetypes, see Section 1.3.7 of the specification.

Unicode is required, and content producers must use either UTF-8 or UTF-16 encoding. This is to support international and multilingual books. However, reading systems are not required to provide the fonts necessary to display every unicode character, though they are required to display at least a placeholder for characters that cannot be displayed fully.

An example skeleton of an XHTML file for EPUB looks like this:




<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.1//EN" "http://www.w3.org/TR/xhtml11/DTD/xhtml11.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en">
  <head>
    <meta http-equiv="Content-Type" content="application/xhtml+xml; charset=utf-8" />
    <title>Pride and Prejudice</title>
    <link rel="stylesheet" href="css/main.css" type="text/css" />
  </head>
  <body>
    ...
  </body>
</html>



[edit] Open Packaging Format 2.0

The OPF specification's purpose is to "[define] the mechanism by which the various components of an OPS publication are tied together and provides additional structure and semantics to the electronic publication." This is accomplished by two XML files with the extensions .opf and .ncx.

.opf file

The .opf file houses the EPUB book's metadata, file manifest, and linear reading order. This file has a root element package and four child elements metadata, manifest, spine, guide. All of these except guide are required. Furthermore, the package node must have the unique-identifier attribute. The .opf file's mimetype is application/oebps-package+xml.

The metadata element contains all the metadata information for a particular EPUB file. Three metadata tags are required, though there are many more available: title, language, identifier. title contains the title of the book. language contains the language of the book's contents in RFC 3066 format or its successors such as the newer RFC 4646. identifier contains a unique identifier for the book, such as its ISBN or a URL. The identifier's id attribute should equal the unique-identifier attribute from the package element. For a full listing of EPUB metadata, please see Section 2.2 of the specification.

The manifest element lists all the files contained in package. Each file is represented by an item element, and has the attributes id, href, media-type. All XHTML (content documents), stylesheets, images or other media, embedded fonts, and the .ncx file should be listed here. Only the .opf file, container.xml, and mimetype files should not be included. Note that in the example below, an arbitrary media-type is give to the included font file, even though no mimetype exists for fonts.

The spine element lists all the XHTML content documents in their linear reading order. Also, any content document that can be reached through linking or the table of contents must be listed as well. The toc attribute of spine must contain the id of the .ncx file listed in the manifest. Each itemref element's idref is set to the id of its respective content document.

The guide element is an optional element for the purpose of identifying fundamental structural components of the book. Each reference element has the attributes type, title, href. Files referenced in href must be listed in the manifest, and are allowed to have an element identifier (e.g. #figures in the example). A list of possible values for type can be found in Section 2.6 of the specification.

An example .opf file:




<?xml version="1.0"?>
<package version="2.0" xmlns="http://www.idpf.org/2007/opf" unique-identifier="BookId">
 
  <metadata xmlns:dc="http://purl.org/dc/elements/1.1/" xmlns:opf="http://www.idpf.org/2007/opf">
    <dc:title>Pride and Prejudice</dc:title>
    <dc:language>en</dc:language>
    <dc:identifier id="BookId" opf:scheme="ISBN">123456789X</dc:identifier>
    <dc:creator opf:file-as="Austen, Jane" opf:role="aut">Jane Austen</dc:creator>
  </metadata>
 
  <manifest>
    <item id="chapter1" href="chapter1.xhtml" media-type="application/xhtml+xml"/>
    <item id="stylesheet" href="style.css" media-type="text/css"/>
    <item id="ch1-pic" href="ch1-pic.png" media-type="image/png"/>
    <item id="myfont" href="css/myfont.otf" media-type="application/x-font-opentype"/>
    <item id="ncx" href="book.ncx" media-type="application/x-dtbncx+xml"/>
  </manifest>
 
  <spine toc="ncx">
    <itemref idref="chapter1" />
  </spine>
 
  <guide>
    <reference type="loi" title="List Of Illustrations" href="appendix.html#figures" />
  </guide>
 
</package>





.ncx file

The .ncx file (Navigation Control file for XML) contains the hierarchical table of contents for the EPUB file. The specification for .ncx was developed for Digital Talking Book (DTB), is maintained by the DAISY Consortium, and is not a part of the EPUB specification. The .ncx file has a mimetype of application/x-dtbncx+xml.

Of note here is that the values for the docTitle, docAuthor, meta name="dtb:uid" elements should match their analogs in the .opf file. Also, the meta name="dtb:depth" element is set equal to the depth of the navMap element. navPoint elements can be nested to create a hierarchical table of contents. navLabel's content is the text that will appear in the table of contents generated by reading systems that use the .ncx. navPoint's content element points to a content document listed in the manifest and can also include an element identifier (e.g. #section1).

A description of certain exceptions to the NCX specification as used in EPUB can be found in Section 2.4.1 of the specification. The complete specification for NCX can be found in Section 8 of the Specifications for the Digital Talking Book.

An example .ncx file:




<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ncx PUBLIC "-//NISO//DTD ncx 2005-1//EN"
"http://www.daisy.org/z3986/2005/ncx-2005-1.dtd">
 
<ncx version="2005-1" xml:lang="en" xmlns="http://www.daisy.org/z3986/2005/ncx/">
 
  <head>
<!-- The following four metadata items are required for all NCX documents,
including those conforming to the relaxed constraints of OPS 2.0 -->
 
    <meta name="dtb:uid" content="123456789X"/> <!-- same as in .opf -->
    <meta name="dtb:depth" content="1"/> <!-- 1 or higher -->
    <meta name="dtb:totalPageCount" content="0"/> <!-- must be 0 -->
    <meta name="dtb:maxPageNumber" content="0"/> <!-- must be 0 -->
  </head>
 
  <docTitle>
    <text>Pride and Prejudice</text>
  </docTitle>
 
  <docAuthor>
    <text>Austen, Jane</text>
  </docAuthor>
 
  <navMap>
    <navPoint class="chapter" id="chapter1" playOrder="1">
      <navLabel><text>Chapter 1</text></navLabel>
      <content src="chapterl.xhtml"/>
    </navPoint>
  </navMap>
 
</ncx>



[edit] OEBPS Container Format 1.0

An EPUB file is a group of files conforming to the OPS/OPF standards that is wrapped in a ZIP file. The OCF specifies how these files should be organized in the ZIP, and defines two additional files that must be included.

The mimetype file must be a text document in ASCII and must contain the string application/epub+zip. It must also be uncompressed, unencrypted, and the first file in the ZIP archive. The purpose of this file is to provide a more reliable way for applications to identify the mimetype of the file than just the .epub extension.

Also, there must be a folder named META-INF which contains the required file container.xml. This XML file points to the file defining the contents of the book. This will be the .opf file, though additional alternative rootfile elements are allowed.

An example file structure:


--ZIP Container--
mimetype
META-INF/
  container.xml
OPS/
  book.opf
  chapter1.xhtml
  ch1-pic.png
  css/
    style.css
    myfont.otf


An example container.xml, given the above file structure:




<?xml version="1.0" encoding="UTF-8" ?>
<container version="1.0" xmlns="urn:oasis:names:tc:opendocument:xmlns:container">
  <rootfiles>
    <rootfile full-path="OPS/book.opf" media-type="application/oebps-package+xml"/>
  </rootfiles>
</container>



[edit] Digital Rights Management

An EPUB file can optionally contain DRM as an additional layer, but it is not required by the specifications. In addition, the specification does not name any particular DRM system to use, so publishers can choose a DRM scheme to their liking. However, future versions of EPUB (specifically OCF) may specify a format for DRM.

When present, DRMed EPUB files must contain a file called rights.xml within the META-INF directory at the root level of the ZIP container.

[edit] Validation

An open source tool called epubcheck exists for validating and detecting errors in the structural markup (OPS, OPF, OCF) as well as the XHTML and image files. The tool can be run from the command line, or used in webapps and applications as a library. A large part of the original work on the tool was done at Adobe Systems.

[edit] Criticism

One criticism of EPUB is that, while good for text-centric books, it is unsuitable for publications which require precise layout or contain advanced formatting. Examples of such publications are comic books and technical books.

The EPUB specification does not enforce or suggest a particular DRM scheme. This could affect the level of support for various DRM systems on devices and the portability of purchased e-books. Consequently, such DRM incompatibility may prove to segment the EPUB format along the lines of DRM systems, negating the advantages of a single standard format and confusing the consumer.

Another criticism of EPUB revolves around the specification's lack of detail on linking into, between, or within an EPUB book, as well as its lack of a specification for annotation. Such linking is hindered by the use of a ZIP file as the container for EPUB. Furthermore, it is unclear if it would be better to link by using EPUB's internal structural markup (the OPF specification mentioned above) or directly to files through the ZIP's file structure. No standardized way to annotate EPUB books could lead to difficulty sharing and transferring annotations, and therefore limit the use scenarios of EPUB because it won't be able to compete with the interactivity of the web, particularly in educational settings.

EPUB, as standard and file format, also has no official logo representing it. A logo could be used to promote and emphasize to the consumer a device's compatibility with EPUB (or one of its DRMed variants, see above) similarly to other branding programs used by Microsoft, Apple, or Intel, for example. EPUB currently cannot reap such a benefit because it has no official logo from the IDPF.

[edit] Software

[edit] Reading systems

Software that reads, and presumably displays, EPUB files is called a reading system. An EPUB reading system is defined as:


A combination of hardware and/or software that accepts OPS Publications and makes them available to consumers of content. Great variety is possible in the architecture of Reading Systems. A Reading System may be implemented entirely on one device, or it may be split among several computers....




Reading Systems and Software

	Software
	Platform
	DRM formats supported
	Notes



	AdobeDigitalEditions
	Windows, Mac OS X
	Adobe Content Server
	



	Aldiko
	Android
	
	



	FBReaderJ
	Android
	
	Open source



	BookGlutton
	Web
	
	Free, online ePub reader with a focus on the social aspects of reading.



	Bookworm
	Web
	
	Free, open source, online ePub reader.



	Calibre
	Windows, Mac OS X, Linux
	
	More often used for library management, conversion, and transferring to devices than reading.



	EPUBReader
	Firefox add-on Windows, Mac OS X, Linux
	
	Free Firefox addon, with which you can read ePub-files in Firefox.



	FBReader
	Windows, Linux, PDAs
	
	Incomplete ePub support.



	Freda
	Windows Mobile
	
	Only works with DRM-Free ePub files.



	iBooks
	Apple iPad
	FairPlay
	



	i2Reader
	Apple iPhone
	
	



	Lexcycle Stanza
	Windows, Mac OS X, iPhone
	
	



	Lucidor (software)
	Windows, Mac OS X, Linux
	
	



	Mobipocket
	Windows, BlackBerry, Symbian, Windows Mobile
	
	



	Okular
	Linux, Windows, Maemo, Mac OS X
	
	



	Openberg Lector
	Firefox add-on
	
	



	Talking Clipboard
	Windows
	
	Text-to-speech software, that can read ebooks.



	WordPlayer
	Android
	
	




[edit] Editing systems


Creation Software

	Software
	Platform
	Notes



	Adobe InDesign
	Windows, Mac OS X
	



	AtlantisWordProcessor
	Windows
	Converts any document to EPUB; supports multilevel TOCs and font embedding



	BookGlutton Converter
	Web
	Conversion tool



	eBooksWriter
	Windows
	Also can produce MobiPocket files



	eCub
	Windows, Mac OS X, Linux
	No-encrypted only, also can produce mobi



	Feedbooks
	Web
	Free cloud service for downloading public domain works and for self-publishing



	iStudio Publisher
	Mac OS X
	Desktop publishing and page layout application



	Sigil
	Windows, Linux, Mac OS X
	Free, Open source under GPLv3. Go to Sigil at Google Project page.



	Smashwords
	Web
	Ebook publishing and distribution platform for authors and publishers. Authors upload manuscript as Word .doc or .RTF, formatted to Smashwords Style Guide, and Meatgrinder conversion system converts file into multiple ebook formats such as EPUB, PDF, MOBI and HTML




[edit] Hardware



	Barnes & Noble nook

	BeBook

	Bookeen Cybook Gen3, Cybook Opus

	COOL-ER

	eSlick

	Hanlin eReader

	Hanvon N516, N518, N520, N526

	Apple iPad; iPhone and iPod Touch (using Lexcycle Stanza, Glider)

	iRex Digital Reader 1000

	iRex Digital Reader 800

	iRiver Story

	Phones/devices using Android (using WordPlayer, FBReader, Aldiko)

	Plastic Logic

	PocketBook

	Sony Reader




[edit] See also


	Comparison of e-book formats: IDPF/EPUB

	Open eBook

	Open eBook Publication format

	Open Packaging Convention

	XML Paper Specification
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			Not to be confused with Open Packaging Format (OPF), an unrelated format that describes the structure of an EPUB file in XML.

Open Packaging Conventions

	Developed by
	Microsoft, Ecma, ISO/IEC



	Initial release
	December 7, 2006; 3 year(s) ago(2006-12-07)



	Latest release
	ISO/IEC 29500:2008 / November 17, 2008; 15 month(s) ago(2008-11-17)



	Type of format
	File archive, data compression



	Container for
	Electronic documents



	Contained by
	ZIP



	Extended from
	XML, ZIP



	Standard(s)
	ECMA-376, ISO/IEC 29500



	Website
	ECMA-376,

ISO/IEC 29500:2008




The Open Packaging Conventions (OPC) is a container-file technology initially created by Microsoft to store a combination of XML and non-XML files that together form a single entity such as an Open XML Paper Specification (OpenXPS) document. OPC-based file formats combine the advantages of leaving the independent file entities embedded in the document intact and resulting in much smaller files compared to normal use of XML.

The OPC is specified in Part 2 of the Office Open XML standards ISO/IEC 29500:2008 and ECMA-376.
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[edit] Usage

Both the XML Paper Specification (XPS) and Office Open XML (OOXML) use Open Packaging Conventions (OPC), which provide a profile of the common ZIP format. In addition to XML data and document, files in the ZIP package can include other text and binary files in formats such as PNG, BMP, AVI, PDF, RTF, or even an already packaged ODF file. OPC also defines some naming conventions and an indirection method to allow position independence of binary and XML files in the ZIP archive.

OPC files can be opened using common ZIP utilities. Open source libraries for .NET and Java are available for using Open Packaging Conventions. The Open Packaging Conventions is specified in Part 2 of ECMA-376 (131 pages) but is not dependent on other parts of Office Open XML. The Open Packaging Conventions specification also includes details of the ZIP format since ZIP has not actually been specified by any international standard previously, but has widespread community and developer acceptance. The specification refers to PKWARE's specifcation of version 6.2.1 of the ZIP format.

[edit] File formats using the OPC

The OPC is the foundation technology for many new file formats:



	Application
	Filename extension



	Autodesk AutoCAD
	.dwfx



	Microsoft Semblio
	.semblio



	Microsoft Visual Studio 2010 Extensions
	.vsix



	Microsoft Windows Azure
	.cspkg



	Office Open XML Document
	.docx



	Office Open XML Presentation
	.pptx



	Office Open XML Workbook
	.xlsx



	Open XML Paper Specification
	.xps



	Siemens PLM Software
	.jtx




[edit] Package, Parts, and Relationships





Container structure of Part 2 of the Ecma Office Open XML standard, ECMA-376


In OPC terminology, the term package corresponds to a ZIP archive and the term part corresponds to a file stored within the ZIP. Every part in a package has a unique URI-compliant part name along with a specified content-type expressed in the form of a MIME media type. A part's content-type explicitly defines the type of data stored in the part, and reduces duplication and ambiguity issues inherent with file extensions.

OPC packages can also include relationships that define associations between the package, parts, and external resources. In addition to a hierarchy of directories and parts, OPC packages commonly use relationships to access content through a directed graph of relationship associations. Relationships are composed of four elements:


	

	an identifier (ID)

	an optional source (the package or a part within the package)

	a relationship type (a URI-style expression that defines the type of the relationship)

	a target (a URI to another part within the package or to an external resource)







OPC packages can store parts that contain any type of data (text, images, XML, binary, whatever). The extension ".rels", however, is reserved for storing relationships metadata within "/_rels" subfolders. The subfolder name "_rels", the file extension ".rels" within such directory, and the filename "[Content_Types].xml" in any folder are the only three reserved names for files stored in an OPC package.


	

	/[Content_Types].xml file

	This file defines the MIME media types for all the parts stored in the package. The "/[Content_Types].xml" file defines default mappings based on file extensions, along with overrides for specific parts with content-types that are different from the file extension defaults. For example, one of these defined MIME types is:

	<Default Extension="rels" ContentType="application/vnd.openxmlformats-package.relationships+xml"/>








	/_rels

	The root level "/_rels" folder stores the relationships for the package as a whole. The "/_rels" folder normally contains a file named ".rels". "/_rels/.rels" is an XML file where the starting package-level relationships are stored. Normally when opening an OPC-based file, applications start by accessing to the "/_rels/.rels" file to read the starting package-level relationships.

	[partname].rels

	Each part may have its own relationships. The_rels folders are where one goes to find the relationships for any given part within the package. To find the relationships for a specific part, one looks in the "_rels" folder that is a sibling of that part: If the part has relationships, the "_rels" folder will contain a file that has one's original part name with a ".rels" appended to it. For example, if the content types part file had any relationships, there would be a file called "[Content_Types].xml.rels" inside the "/_rels" folder.







All relationships (including the the relations associated to the root package) are represented as XML files. If you open a ".rels" file in a text editor, you can view the actual XML markup that defines all the relationships targeted from that part. A typical relationships file contains XML code like this:


	<Relationships xmlns="http://schemas.openxmlformats.org/package/2006/relationships">

	<Relationship Id="R0" Type="http://schemas.microsoft.com/xps/2005/06/fixedrepresentation" Target="/FixedDocumentSequence.fdseq"/>

	<Relationship Id="R1" Type="http://schemas.openxmlformats.org/package/2006/relationships/metadata/thumbnail" Target="/Documents/1/Metadata/Page1_Thumbnail.JPG"/>





	</Relationships>



which defines two relations for the root package, the first one being considered as the root package (here for an early Microsoft XPS document, before it was standardized as Open XML Paper Specification within the openxmlformats collection), and the other one being used to reference an alternate form (here a thumbnail rendered image of the first page of the document).

The main parts of the embedded documents are often stored within a folder named "/Document" (which may contain subdirectories itself, if the file contains several related documents each of them with various parts), and the optional metadata parts that are not needed for processing the main parts of the document are stored in a folder named "/Metadata"; however these actual folder names are actually specified within the XML-formatted data in "[partname].rels" relationship files, and the OPC specification allows any folder organisation that is convenient for the application and these two folder names are not required.

Microsoft has submitted a draft in 2006 to the Internet Engineering Task Force for a "pack" URI Scheme (pack://) to be used for URI references to OPC-based packages.. The draft has last been revised in February 2009.

[edit] Advantages

OPC has several advantages like indirection, chunking and relative indirection.

[edit] Chunking

It encourages documents to be split into small chunks. This is better for reducing the effect of file corruption. And better for data access: for example, all the style information in one XML part, each separate worksheet or table in their own different parts. This allows faster access and less object creation for clients, and makes it easier for multiple processes to be working on the same document.

Chunking also benefits programmers. Replacing one stylesheet with another becomes a ZIP file operation, not an XML operation. And it reduces the amount of things that a programmer needs to understand, because they can approach the chunks assuming that all the information on a topic is in that chunk: they are spared the mental toil of having to search through a big file with lots of extraneous elements.

[edit] Relative indirection

In the Open Packaging Conventions each file that has reference has its own _rels file with the indirection lists. This makes it easier to cut and paste some information with all its associated resources in some cases, provides name scoping to remove the chance of name clashing between files, and so on.

[edit] References



	^   ISO/IEC 29500-2:2008 - Information technology -- Document description and processing languages -- Office Open XML File Formats -- Part 2: Open Packaging Conventions, ISO

	^ Ecma International TC45 (2006-12). "Standard ECMA-376 Office Open XML File Formats". Ecma International. http://www.ecma-international.org/publications/standards/Ecma-376.htm. Retrieved 2007-04-04.

	^ XPS team (2006-09-01). "Open Packaging Conventions & Open XML Markup Compatibility". XPS team blog. http://blogs.msdn.com/xps/archive/2006/09/01/735865.aspx. Retrieved 2007-04-04.

	^ Adventures in Packaging - Episode 1, May 18, 2009, by jack davis, Microsoft Packaging Team Blog: Open Packaging Conventions

	^ The "pack" URI Scheme (draft)

	^ Rick Jeliffe (2007-07-29). "Comment on Can a file be ODF and Open XML at the same time?". O'Reilly net XML blogs. http://www.oreillynet.com/xml/blog/2007/07/can_a_file_be_odf_and_open_xml.html#comment-1027843.

	^ Using OPC to Store Your Own Data - OPC Recommendations




[edit] External links


	Download specification ISO/IEC 29500-2:2008

	Download Electronic inserts for ISO/IEC 29500-2:2008

	OPC: A New Standard for Packaging Your Data

	Essentials of the Open Packaging Conventions

	Using OPC to Store Your Own Data

	OPC Digital Signatures: Application Guidelines for Common Criteria Security

	Packaging team blog

	Open Packaging Conventions (OPC) MSDN Forum

	The Addressing Model of the Open Packaging Conventions

	Working with OPC Parts

	OPC implementation test documents

	An OPC package explorer that allows you to edit XML parts.
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Open XML Paper Specification (OpenXPS)

	



	Filename extension
	.oxps, .xps



	Internet media type
	application/oxps, application/vnd.ms-xpsdocument



	Developed by
	Microsoft, Ecma International



	Initial release
	October 2006



	Latest release
	First Edition / June 16, 2009



	Type of format
	Page description language /

Document file format



	Contained by
	Open Packaging Conventions



	Extended from
	ZIP, XML, XAML



	Standard(s)
	ECMA-388



	Website
	http://www.ecma-international.org/publications/standards/Ecma-388.htm




The Open XML Paper Specification (also referred to as OpenXPS), is a specification for a page description language and a fixed-document format originally developed by Microsoft as XML Paper Specification (XPS) that was later standardized by Ecma International as international standard ECMA-388. It is an XML-based (more precisely XAML-based) specification, based on a new print path and a color-managed vector-based document format that supports device independence and resolution independence. OpenXPS was standardized as an open standard document format on June 16, 2009.
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[edit] Development of the XML Paper Specification

In 2003 Global Graphics was chosen by Microsoft to provide consultancy and proof of concept development services on XPS and worked with the Windows development teams on the specification and reference architecture for the new format.

The XPS document format consists of structured XML markup that defines the layout of a document and the visual appearance of each page, along with rendering rules for distributing, archiving, rendering, processing and printing the documents. Notably, the markup language for XPS is a subset of XAML, allowing it to incorporate vector-graphic elements in documents, using XAML to mark up the WPF primitives. The elements used are described in terms of paths and other geometrical primitives.

An XPS file is in fact a ZIP archive using the Open Packaging Conventions, containing the files which make up the document. These include an XML markup file for each page, text, embedded fonts, raster images, 2D vector graphics, as well as the digital rights management information. The contents of an XPS file can be examined simply by opening it in an application which supports ZIP files.

[edit] Features

XPS specifies a set of document layout functionality for paged, printable documents. It also has support for features such as color gradients, transparencies, CMYK color spaces, printer calibration, multiple-ink systems and print schemas. XPS supports the Windows Color System color management technology for color conversion precision across devices and higher dynamic range. It also includes a software raster image processor (RIP) which is downloadable separately. The print subsystem also has support for named colors, simplifying color definition for images transmitted to printers supporting those colors.

XPS also supports HD Photo images natively for raster images. The XPS format used in the spool file represents advanced graphics effects such as 3D images, glow effects, and gradients as Windows Presentation Foundation primitives, which are processed by the printer drivers without rasterization, preventing rendering artifacts and reducing computational load.

[edit] Similarities with PDF and PostScript

Main article: Comparison of OpenXPS and PDF
Like Adobe Systems's PDF format, XPS is a fixed-layout document format designed to preserve document fidelity, providing device-independent documents appearance. PDF is a database of objects, created from PostScript and also directly generated from many applications, whereas XPS is based on XML. The filter pipeline architecture of XPS is also similar to the one used in printers supporting the PostScript page description language. PDF includes dynamic capabilities not supported by the XPS format.

[edit] Viewing and creating XPS documents

Because the printing architecture of Windows Vista uses XPS as the spooler format, it has native support for generating and reading XPS documents. XPS documents can be created by printing to the virtual XPS printer driver. The XPS Viewer is installed by default in Windows Vista and Windows 7. The viewer is hosted within Internet Explorer. This Internet Explorer-hosted viewer and the XPS Document Writer are also available to Windows XP users when they download the .NET Framework 3.0. The IE-hosted viewer supports digital rights management and digital signatures. Users who do not wish to view XPS documents in the browser can download the XPS Essentials Pack, which includes a standalone viewer and the XPS Document Writer. The XPS Essentials Pack also includes providers to enable the IPreview and IFilter capabilities used by Windows Desktop Search, as well as shell handlers to enable thumbnail views and file properties for XPS documents in Windows Explorer. The XPS Essentials Pack is available for Windows XP, Windows Server 2003, and Windows Vista. Installing this pack enables operating systems prior to Windows Vista to use the XPS print processor, instead of the GDI-based WinPrint, which can produce better quality prints for printers that support XPS in hardware (directly consume the format). The print spooler format on these operating systems when printing to older, non-XPS-aware printers, however, remains unchanged.

Windows 7 contains a standalone version of the XPS viewer that supports digital signatures.

[edit] Third-party support

[edit] Software



	Name
	Publisher
	Platform
	Function



	Okular
	Okular team
	Linux
	Okular, the document viewer of the KDE project, can display XPS documents.



	STDU Viewer
	STDUtility
	Microsoft Windows
	STDU Viewer and display and organize XPS documents (as well as other electronic document formats).



	XPS Annotator
	www.xpsdev.com
	Microsoft Windows
	XPS Annotator can display, digitally-sign and annotate XPS documents. In addition, it can convert XPS documents to common picture formats.



	Aspose.Words product family
	ASPOSE
	

	.NET Framework

	Java

	Microsoft Sharepoint

	SQL Server Reporting Services

	JasperReports




	Aspose.Words enables application developers to build applications that "generate, modify, convert, render and print" XPS documents as well as some other formats. Aspose.Words is .NET Framework class library rather than an independent computer software; hence it cannot be used by consumers. 



	NiXPS View
	NiXPS
	

	Microsoft Windows

	Mac OS X




	NiXPS View can display, search and print XPS documents.



	NiXPS Edit
	NiXPS
	

	Microsoft Windows

	Mac OS X




	NiXPS Edit can view, edit, search, print and export XPS documents.



	NiXPS SDK
	NiXPS
	

	Microsoft Windows

	Mac OS X




	NiXPS SDK enables application developers to develop applications that can view, edit or export XPS documents.



	Pagemark XpsViewer
	Pagemark Technology,Inc.
	

	Microsoft Windows

	Mac OS

	Linux




	Pagemark XpsViewer can display and organize XPS documents as well as converting them to common picture formats.



	Pagemark XpsConvert
	Pagemark Technology,Inc.
	

	Microsoft Windows

	Mac OS

	Linux




	Pagemark XpsConverter, a command-line interface tool, can convert XPS documents to PDF documents, as well as common picture formats.



	Pagemark XpsPlugin
	Pagemark Technology,Inc.
	

	Mozilla Firefox

	Safari




	Pagemark XpsPlugin, an add-on for Mozilla Firefox and Safari web browsers, enables these web browsers to display XPS documents inside the browser window. This commercial product is still not available for purchase, but a demo version is available.



	PDFTron XPSConvert
	PDFTron
	

	Microsoft Windows

	Mac OS X

	Linux




	PDFTron XPSConvert, a command-line interface tool, can convert XPS documents to PDF format or common picture formats.



	PDFTron PDF2XPS
	PDFTron
	

	Microsoft Windows

	Mac OS X

	Linux




	PDFTron PDF2XPS, a command-line interface tool, can convert PDF documents into XPS documents.



	Software Imaging XPSViewer
	Software Imaging
	Microsoft Windows
	Software Imaging XPSViewer, a freeware alternative to Microsoft XPS Viewer, can view and print XPS documents.Software Imaging



	NDesk XPS
	NDesk
	Mono
	NDesk XPS can view and convert XPS documents.



	Danet Studio
	Danetsoft
	Microsoft Windows
	Danet Studio can create, display, sign, convert and annotate XPS documents. It can split and merge existing XPS documents to create new XPS documents.



	xps2pdf.org
	World Wide Web
	xps2pdf.org, an online tool, can convert XPS documents to PDF format.




[edit] Hardware

XPS has the support of printing companies such as Konica Minolta, Sharp, Canon, Epson, Hewlett-Packard, and Xerox and software and hardware companies such as Software Imaging, Pagemark Technology Inc., Informative Graphics Corp. (IGC), NiXPS NV, Zoran, and Global Graphics.

Native XPS printers have been introduced by Konica Minolta, Toshiba, and Xerox.

Devices that are Certified for Windows Vista level of Windows Logo conformance certificate are required to have XPS drivers for printing since 1 June 2007.

[edit] Licensing

In order to encourage wide use of the format, Microsoft has released XPS under a royalty-free patent license called the Community Promise for XPS, allowing users to create implementations of the specification that read, write and render XPS files as long as you include a notice within the source that technologies implemented may be encumbered by patents held by Microsoft. Microsoft also requires that organizations "engaged in the business of developing (i) scanners that output XPS Documents; (ii) printers that consume XPS Documents to produce hard-copy output; or (iii) print driver or raster image software products or components thereof that convert XPS Documents for the purpose of producing hard-copy output, [...] will not sue Microsoft or any of its licensees under the XML Paper Specification or customers for infringement of any XML Paper Specification Derived Patents (as defined below) on account of any manufacture, use, sale, offer for sale, importation or other disposition or promotion of any XML Paper Specification implementations." The specification itself is released under a royalty-free copyright license, allowing its free distribution.

[edit] Standardization

Microsoft submitted the XPS specification to Ecma International.

In June of 2007 Ecma International Technical Committee 46 (TC46) was set up to develop a standard based on the Open XML Paper Specification (OpenXPS).

At the 97th General Assembly held in Budapest, June 16, 2009, Ecma International approved Open XML Paper Specification (OpenXPS) as an Ecma standard (ECMA-388).

TC46's members are:



	

	Autodesk

	Brother Industries

	Canon

	Fujifilm

	Fujitsu

	Global Graphics

	Hewlett Packard




	

	Konica Minolta

	Lexmark

	Microsoft

	Monotype Imaging

	Oc Technologies

	Pagemark Technology

	Panasonic/Matsushita




	

	QualityLogic

	Ricoh

	Software Imaging Limited

	Toshiba

	Xerox

	Zoran Corporation








[edit] See also


	Comparison of OpenXPS and PDF

	Windows Vista printing technologies

	List of computer standards

	Functional specification
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XPS software



	



	XPS viewer
	
MS XPS Viewer XPS Viewer EP XPS Annotator Okular STDU Viewer Pagemark XPS Viewer Software Imaging XPS Viewer NiXPS View NDesk XPS gDoc Fusion Brava Reader SANAtech XPS Viewer




	



	XPS editor
	
NiXPS Edit Danet Studio XPS Split and Merger Express Server gDoc Fusion




	



	XPS converter
	
XPS Annotator Danet Studio XPS to Image Converter NDesk XPS XPS2PDF ADAM XPS Directors Desk XPS FinerEdge gDoc Fusion PDFTron XPSConvert Pagemark XpsConvert STDU Viewer




	



	XPS document annotator
	
XPS Annotator Danet Studio NiXPS View Brava Reader
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Multi-purpose office document file formats



	



	Editable document formats
	
Compound Document Format Microsoft Office XML formats Office Open XML Open Document Architecture OpenDoc OpenDocument OpenOffice.org XML Revisable-Form Text Rich Text Format Uniform Office Format Word Document




	



	Fixed document formats
	
DjVu Envoy Open XML Paper Specification Portable Document Format
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Standards of Ecma International



	



	
AIT ANSI escape code C++/CLI C# CD-ROM CDFS CLI DDS DLT E4X ECMAScript Eiffel FAT FD HVD NFC Office Open XML OpenXPS Super DLT U3D UDF UDO Ultrium-1 UMD UWB VXA




	



	List of Ecma standards
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Microsoft Windows components



	



	Core
	
Aero AutoPlay AutoRun ClearType Desktop Window Manager DirectX Explorer Taskbar Start menu Shell (Shell extensions namespace Special Folders File associations) Search (Saved search IFilter) Graphics Device Interface Imaging Format .NET Framework Server Message Block  XML Paper Specification Active Scripting (WSH VBScript JScript) COM (OLE OLE Automation DCOM ActiveX ActiveX Document COM Structured storage Transaction Server) Previous Versions Win32 console




	



	Management

tools
	
Backup and Restore Center  cmd.exe Control Panel (Applets) Device Manager Disk Cleanup Disk Defragmenter Driver Verifier Event Viewer Management Console Netsh Problem Reports and Solutions Sysprep System Policy Editor System Configuration Task Manager System File Checker System Restore WMI Windows Installer PowerShell Windows Update WAIK WinSAT Windows Easy Transfer




	



	Applications
	
Calculator Calendar Character Map Contacts DVD Maker Fax and Scan Internet Explorer Journal Mail Magnifier Media Center Media Player Meeting Space Mobile Device Center Mobility Center Movie Maker Narrator Notepad Paint Photo Gallery Private Character Editor Remote Assistance Windows Desktop Gadgets Snipping Tool Sound Recorder Speech Recognition WordPad




	



	Games
	
Chess Titans FreeCell Hearts Hold 'Em InkBall Mahjong Titans Minesweeper Pinball Purble Place Solitaire Spider Solitaire Tinker




	



	Kernel
	
Ntoskrnl.exe hal.dll System Idle Process Svchost.exe Registry Windows service Service Control Manager DLL EXE NTLDR/ Boot Manager Winlogon Recovery Console I/O WinRE WinPE Kernel Patch Protection




	



	Services
	
BITS Task Scheduler Wireless Zero Configuration Shadow Copy Error Reporting Multimedia Class Scheduler CLFS




	



	File systems
	
NTFS (Hard link Junction point Mount Point Reparse point Symbolic link TxF EFS) FAT32FAT16FAT12 exFAT CDFS UDF DFS IFS




	



	Server
	
Domains Active Directory DNS Group Policy Roaming user profiles Folder redirection Distributed Transaction Coordinator MSMQ Windows Media Services Rights Management Services IIS Terminal Services WSUS Windows SharePoint Services Network Access Protection PWS DFS Replication Remote Differential Compression Print Services for UNIX Remote Installation Services Windows Deployment Services System Resource Manager Hyper-V




	



	Architecture
	
NT series architecture Object Manager Startup process (Vista/7) I/O request packet Kernel Transaction Manager Logical Disk Manager Security Accounts Manager Windows File Protection / Windows Resource Protection Windows library files LSASS CSRSS SMSS MinWin




	



	Security
	
User Account Control BitLocker Defender Data Execution Prevention Security Essentials Protected Media Path Mandatory Integrity Control User Interface Privilege Isolation Windows Firewall Security Center




	



	Compatibility
	
Unix subsystem (Microsoft POSIX  Interix) Virtual DOS machine  command.com Windows on Windows WoW64 Windows XP Mode
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FictionBook

	



	Filename extension
	fb2, fb2.zip



	Developed by
	Dmitry Gribov



	Initial release
	2004



	Latest release
	2.21 / 16 January 2008



	Type of format
	e-book file format



	Extended from
	XML



	Extended to
	fb3



	Website
	fictionbook.org




FictionBook is an open XML-based e-book format, which originated and gained popularity in Russia. It is supported by e-book readers such as FBReader, AlReader, Haali Reader and Okular under Linux. The FictionBook files have the .fb2 filename extension.

The FictionBook format does not specify the appearance of a document; instead, it describes its structure. For example, there are special tags for epigraphs, verses and quotations. All the ebook metadata, such as the author name, title, and publish information, is also present in the ebook file. Hence the format is convenient for automatic processing, indexing, and ebook collections management. This also allows automatic conversion into other formats.
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[edit] Differences from other eBook formats

In contrast to other eBook formats (e.g. ePub) FictionBook eBook contains just one xml-like file. Images (and possibly other binary data) are converted to Base64 and reside inside the <binary> tag, this resulting into an eBook being of larger file-size.

[edit] External links


	FictionBook Portal

	FictionBook 2.1 specification

	FictionBook.lib site with many ebooks in FB2 format

	www.fictionbook-lib.org site with english e-books in fictionbook format

	ManyBooks.net site with all Project Gutenberg books in FB2 format



[edit] Programs for creation and editing


	FB Writer

	RSS feeds to FB2 book converter - GoogleReader OPML file or simple RSS feeds converter into FB2 book (with images)

	OOo FBTools The free cross platform OpenOffice.org extension for convert and processing eBooks to FictionBook2 format.

	BookDesigner

	FictionBook Designer

	Calibre



[edit] Reader Software


	FBReader both desktop and mobile devices e-book reader for Unix/Windows

	CoolReader 3(rus)(eng)

	ICE Book Reader Professional

	Haali Reader - a book reader for Windows and Windows CE based platforms (Open source)

	Lexcycle Stanza

	PyBookReader Book Reader for Linux/FreeBSD/other operation systems

	List of fb2 reader software

	ZXReader - reader for Symbian/S60



[edit] Hardware readers (Electronic books)


	List of e-book readers
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Portable Document Format (PDF)

	



	Filename extension
	.pdf



	Internet media type
	application/pdf
application/x-pdf application/x-bzpdf

application/x-gzpdf



	Type code
	'PDF ' (including a single space)



	Uniform Type Identifier
	com.adobe.pdf



	Magic number
	%PDF



	Developed by
	Adobe Systems



	Initial release
	1993(1993)



	Latest release
	1.7



	Standard(s)
	ISO/IEC 32000-1:2008



	Website
	Adobe PDF Reference Archives




Portable Document Format (PDF) is a file format created by Adobe Systems in 1993 for document exchange. PDF is used for representing two-dimensional documents in a manner independent of the application software, hardware, and operating system. Each PDF file encapsulates a complete description of a fixed-layout 2D document that includes the text, fonts, images, and 2D vector graphics which compose the documents. Lately, 3D drawings can be embedded to PDF documents with Acrobat 3D using U3D or PRC and various other data formats.

Adobe Systems co-founder John Warnock outlined a system called "Camelot", that evolved into the Portable Document Format (PDF) file-format.

Formerly a proprietary format, PDF was officially released as an open standard on July 1, 2008, and published by the International Organization for Standardization as ISO/IEC 32000-1:2008.
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[edit] History

PDF's adoption in the early days of the format's history was slow. Adobe Acrobat, Adobe's suite for reading and creating PDFs, was not freely available; early versions of PDF had no support for external hyperlinks, reducing its usefulness on the Internet; the additional size of the PDF document compared to plain text meant significantly longer download times over the slower modems common at the time, and rendering the files was slow on less powerful machines. Additionally, there were competing formats such as Envoy, Common Ground Digital Paper, Farallon Replica and even Adobe's own PostScript format (.ps); in those early years, the PDF file was mainly popular in desktop publishing workflow. In 1995, AT&T Labs commenced work on another electronic document standard targeted at libraries and archives for preserving their books and documents, DjVu. This standard has evolved into the .djv/ .djvu format, which has had growing success and penetration in the online world for eBooks, catalogs, and image-sharing. DjVu Project

Adobe soon started distributing its Acrobat Reader (now Adobe Reader) program at no cost, and continued supporting the original PDF, which eventually became the de facto standard for printable documents on the web (a standard web document).

The PDF file format has changed several times and continues to evolve, as new versions of Adobe Acrobat were released. There have been nine versions of PDF with corresponding Acrobat releases:


	(1993)  PDF 1.0 / Acrobat 1.0

	(1994)  PDF 1.1 / Acrobat 2.0

	(1996)  PDF 1.2 / Acrobat 3.0

	(1999)  PDF 1.3 / Acrobat 4.0

	(2001)  PDF 1.4 / Acrobat 5.0

	(2003)  PDF 1.5 / Acrobat 6.0

	(2005)  PDF 1.6 / Acrobat 7.0

	(2006)  PDF 1.7 / Acrobat 8.0

	(2008)  PDF 1.7, Adobe Extension Level 3 / Acrobat 9.0

	(2009)  PDF 1.7, Adobe Extension Level 5 / Acrobat 9.1



The ISO 32000-1:2008 PDF open standard was published by the ISO on July 1, 2008. PDF is now a published ISO standard, titled Document managementPortable document formatPart 1: PDF 1.7

According to the ISO PDF standard abstract:


ISO 32000-1:2008 specifies a digital form for representing electronic documents to enable users to exchange and view electronic documents independent of the environment in which they were created or the environment in which they are viewed or printed. It is intended for the developer of software that creates PDF files (conforming writers), software that reads existing PDF files and interprets their contents for display and interaction (conforming readers) and PDF products that read and/or write PDF files for a variety of other purposes (conforming products).



A new version named "PDF 2.0" is currently under development (ISO/NP 32000-2 - Document management -- Portable document format -- Part 2: PDF 2.0).

[edit] Technical foundations

Anyone may create applications that can read and write PDF files without having to pay royalties to Adobe Systems; Adobe holds patents to PDF, but licenses them for royalty-free use in developing software complying with its PDF specification.

The PDF combines three technologies:


	A subset of the PostScript page description programming language, for generating the layout and graphics.

	A font-embedding/replacement system to allow fonts to travel with the documents.

	A structured storage system to bundle these elements and any associated content into a single file, with data compression where appropriate.



[edit] PostScript



	


	The neutrality of this section is disputed. Please see the discussion on the talk page. Please do not remove this message until the dispute is resolved. (March 2010)




PostScript is a page description language run in an interpreter to generate an image, a process requiring many resources. PDF is a file format, not a programming language, so that flow control commands such as if and loop are removed, while graphics commands such as lineto remain.

Often, the PostScript-like PDF code is generated from a source PostScript file. The graphics commands that are output by the PostScript code are collected and tokenized; any files, graphics, or fonts to which the document refers also are collected; then, everything is compressed to a single file. Therefore, the entire PostScript world (fonts, layout, measurements) remains intact.

As a document format, PDF has several advantages over PostScript:


	PDF contains tokenized and interpreted results of the PostScript source code, for direct correspondence between changes to items in the PDF page description and changes to the resulting page appearance.

	PDF (from version 1.4) supports true graphic transparency; PostScript does not.

	PostScript is an imperative programming language with an implicit global state, so instructions accompanying the description of one page can affect the appearance of any following page. Therefore, all preceding pages in a PostScript document must be processed in order to determine the correct appearance of a given page, whereas each page in a PDF document is unaffected by the others. As a result, PDF viewers allow the user to quickly jump to the final pages of a long document, whereas a Postscript viewer needs to process all pages sequentially before being able to display the destination page (unless the optional PostScript Document Structuring Conventions have been carefully complied with).



[edit] Technical overview

[edit] File structure

A PDF file consists primarily of objects, of which there are eight types:


	Boolean values, representing true or false

	Numbers

	Strings

	Names

	Arrays, ordered collections of objects

	Dictionaries, collections of objects indexed by Names

	Streams, usually containing large amounts of data

	The Null object



Objects may be either direct (embedded in another object) or indirect. Indirect objects are numbered with an object number and a generation number. An index table called the xref table gives the byte offset of each indirect object from the start of the file. This design allows for efficient random access to the objects in the file, and also allows for small changes to be made without rewriting the entire file (incremental update). Beginning with PDF version 1.5, indirect objects may also be located in special streams known as object streams. This technique reduces the size of files that have large numbers of small indirect objects and is especially useful for Tagged PDF.

There are two layouts to the PDF filesnon-linear (not "optimized") and linear ("optimized"). Non-linear PDF files consume less disk space than their linear counterparts, though they are slower to access because portions of the data required to assemble pages of the document are scattered throughout the PDF file. Linear PDF files (also called "optimized" or "web optimized" PDF files) are constructed in a manner that enables them to be read in a Web browser plugin without waiting for the entire file to download, since they are written to disk in a linear (as in page order) fashion. PDF files may be optimized using Adobe Acrobat software or pdfopt, which is part of GPL Ghostscript.

[edit] Imaging model

The basic design of how graphics are represented in PDF is very similar to that of PostScript, except for the use of transparency, which was added in PDF 1.4.

PDF graphics use a device independent Cartesian coordinate system to describe the surface of a page. A PDF page description can use a matrix to scale, rotate, or skew graphical elements. A key concept in PDF is that of the graphics state, which is a collection of graphical parameters that may be changed, saved, and restored by a page description. PDF has (as of version 1.6) 24 graphics state properties, of which some of the most important are:


	The current transformation matrix (CTM), which determines the coordinate system

	The clipping path

	The color space

	The alpha constant, which is a key component of transparency



[edit] Vector graphics

Vector graphics in PDF, as in PostScript, are constructed with paths. Paths are usually composed of lines and cubic Bzier curves, but can also be constructed from the outlines of text. Unlike PostScript, PDF does not allow a single path to mix text outlines with lines and curves. Paths can be stroked, filled, or used for clipping. Strokes and fills can use any color set in the graphics state, including patterns.

PDF supports several types of patterns. The simplest is the tiling pattern in which a piece of artwork is specified to be drawn repeatedly. This may be a colored tiling pattern, with the colors specified in the pattern object, or an uncolored tiling pattern, which defers color specification to the time the pattern is drawn. Beginning with PDF 1.3 there is also a shading pattern, which draws continuously varying colors. There are seven types of shading pattern of which the simplest are the axial shade (Type 2) and radial shade (Type 3).

[edit] Raster images

Raster images in PDF (called Image XObjects) are represented by dictionaries with an associated stream. The dictionary describes properties of the image, and the stream contains the image data. (Less commonly, a raster image may be embedded directly in a page description as an inline image.) Images are typically filtered for compression purposes. Image filters supported in PDF include the general purpose filters


	ASCII85Decode a deprecated filter used to put the stream into 7-bit ASCII

	ASCIIHexDecode similar to ASCII85Decode but less compact

	FlateDecode a commonly used filter based on the DEFLATE or Zip algorithm

	LZWDecode a deprecated filter based on LZW Compression

	RunLengthDecode a simple compression method for streams with repetitive data using the Run-length encoding algorithm



and the image-specific filters


	DCTDecode a lossy filter based on the JPEG standard

	CCITTFaxDecode a lossless filter based on the CCITT fax compression standard

	JBIG2Decode a lossy or lossless filter based on the JBIG2 standard, introduced in PDF 1.4

	JPXDecode a lossy or lossless filter based on the JPEG 2000 standard, introduced in PDF 1.5



Normally all image content in a PDF is embedded in the file. But PDF allows image data to be stored in external files by the use of external streams or Alternate Images. Standardized subsets of PDF, including PDF/A and PDF/X, prohibit these techniques.

Raster images can be exported using the pdfimages program in the xpdf/poppler package, or using the "Export All Images" function in the "Advanced" menu of Adobe Acrobat, version 6 or later.

[edit] Text

Text in PDF is represented by text elements in page content streams. A text element specifies that characters should be drawn at certain positions. The characters are specified using the encoding of a selected font resource.

[edit] Fonts

A font object in PDF is a description of a digital typeface. It may either describe the characteristics of a typeface, or it may include an embedded font file. The latter case is called an embedded font while the former is called an unembedded font. The font files that may be embedded are based on widely used standard digital font formats: Type 1 (and its compressed variant CFF), TrueType, and (beginning with PDF 1.6) OpenType. Additionally PDF supports the Type 3 variant in which the components of the font are described by PDF graphic operators.

[edit] Encodings

Within text strings, characters are shown using character codes (integers) that map to glyphs in the current font using an encoding. There are a number of predefined encodings, including WinAnsi, MacRoman, and a large number of encodings for East Asian languages, and a font can have its own built-in encoding. (Although the WinAnsi and MacRoman encodings are derived from the historical properties of the Windows and Macintosh operating systems, fonts using these encodings work equally well on any platform.) PDF can specify a predefined encoding to use, the font's built-in encoding or provide a lookup table of differences to a predefined or built-in encoding(not recommended with TrueType fonts). The encoding mechanisms in PDF were designed for Type 1 fonts, and the rules for applying them to TrueType fonts are complex.

For large fonts or fonts with non-standard glyphs, the special encodings Identity-H (for horizontal writing) and Identity-V (for vertical) are used. With such fonts it is necessary to provide a ToUnicode table if semantic information about the characters is to be preserved.

[edit] Transparency

The original imaging model of PDF was, like PostScript's, opaque: each object drawn on the page completely replaced anything previously marked in the same location. In PDF 1.4 the imaging model was extended to allow transparency. When transparency is used, new objects interact with previously marked objects to produce blending effects. The addition of transparency to PDF was done by means of new extensions that were designed to be ignored in products written to the PDF 1.3 and earlier specifications. As a result, files that use a small amount of transparency might view acceptably in older viewers, but files making extensive use of transparency could view completely wrongly in an older viewer without warning.

The transparency extensions are based on the key concepts of transparency groups, blending modes, shape, and alpha. The model is closely aligned with the features of Adobe Illustrator version 9. The blend modes were based on those used by Adobe Photoshop at the time. When the PDF 1.4 specification was published the formulas for calculating blend modes were kept secret by Adobe. They have since been published.

[edit] Interactive elements



	
	This section requires expansion.




PDF files may contain interactive elements such as annotations and form fields.

Interactive Forms is a mechanism to add forms to the PDF file format.

PDF currently supports two different methods for integrating data and PDF forms. Both formats today coexist in PDF specification:


	AcroForms (also known as Acrobat forms), introduced in the PDF 1.2 format specification and included in all later PDF specifications.

	Adobe XML Forms Architecture (XFA) forms, introduced in the PDF 1.5 format specification. The XFA specification is not included in the PDF specification, it is only referenced as an optional feature. Adobe XFA Forms are not compatible with AcroForms.



[edit] AcroForms

AcroForms were introduced in the PDF 1.2 format. AcroForms permit using objects (text boxes, radiobuttons, etc.) and some code (JavaScript).

Alongside the standard PDF action types, Interactive forms (AcroForms) support submitting, reseting a importing data. Submit action transmits the names and values of selected interactive form fields to a specified uniform resource locator (URL). Interactive form field names and values may be submitted in any of the following formats, (depending on the settings of the actions ExportFormat, SubmitPDF, and XFDF flags):


	HTML Form format (HTML 4.01 Specification since PDF 1.5; HTML 2.0 since 1.2)

	Forms Data Format (FDF)

	XML Forms Data Format (XFDF) (external XML Forms Data Format Specification, Version 2.0; supported since PDF 1.5; it replaced the "XML" form submission format defined in PDF 1.4.)

	PDF (the entire document can be submitted rather than individual fields and values). (defined in PDF 1.4)



AcroForms can keep form field values in external stand-alone files containing key:value pairs. The external files may use Forms Data Format (FDF) and XML Forms Data Format (XFDF) files. The usage rights (UR) signatures define rights for import form data files in FDF, XFDF and text (CSV/TSV) formats, and export form data files in FDF and XFDF formats.

[edit] Forms Data Format (FDF)


Forms Data Format (FDF)

	Filename extension
	.fdf



	Internet media type
	application/vnd.fdf



	Type code
	'FDF '



	Developed by
	Adobe Systems



	Initial release
	1996(1996) (PDF 1.2)



	Extended from
	PDF



	Extended to
	XFDF



	Standard(s)
	ISO/IEC 32000-1:2008




The Forms Data Format (FDF) is based on PDF, it uses the same syntax and has essentially the same file structure, but is much simpler than PDF, since the body of an FDF document consists of only one required object. Forms Data Format is defined in PDF format specification (since PDF 1.2). The Forms Data Format can be used when submitting form data to a server, receiving the response, and incorporating into the interactive form. It can also be used to export form data to stand-alone files that can be imported back into the corresponding PDF interactive form. Beginning in PDF 1.3, FDF can be used to define a container for annotations that are separate from the PDF document to which they apply. FDF is typically used to encapsulate information such as X.509 certificates, requests for certificates, directory settings, timestamp server settings, and embedded PDF files for network transmission. The FDF uses the MIME content type application/vnd.fdf, filename extension .fdf and on Mac OS it uses file type 'FDF '. A support for importing and exporting FDF stand-alone files is not widely implemented in free or freeware PDF software. For example, there is no support in Evince, Okular, KPDF or Sumatra PDF. Import support for stand-alone FDF files is implemented in Adobe Reader; export and import support (including saving of FDF data in PDF) is for example implemented in Foxit Reader and PDF-XChange Viewer Free; saving of FDF data in a PDF file is also supported in pdftk.

[edit] XML Forms Data Format (XFDF)


XML Forms Data Format (XFDF)

	Filename extension
	.xfdf



	Internet media type
	application/vnd.adobe.xfdf



	Type code
	'XFDF'



	Developed by
	Adobe Systems



	Latest release
	2.0



	Extended from
	PDF, FDF, XML



	Website
	XFDF 2.0 specification




XML Forms Data Format (XFDF) is the XML version of Forms Data Format, but the XFDF implements only a subset of FDF containing forms and annotations. There are not XFDF equivalents for some entries in the FDF dictionary - such as the Status, Encoding, JavaScript, Pages keys, EmbeddedFDFs, Differences and Target. The XFDF specification is referenced (but not included) in PDF 1.5 specification (and in later versions). It is described separately in XML Forms Data Format Specification. The PDF 1.4 specification allowed form submissions in XML format, but this was replaced by submissions in XFDF format in PDF 1.5 specification. XFDF conforms to the XML standard. XFDF can be used the same way as FDF - e.g. form data is submitted to a server, modifications are made, then sent back and the new form data is imported in an interactive form. It can also be used to export form data to stand-alone files that can be imported back into the corresponding PDF interactive form. A support for importing and exporting FDF stand-alone files is not widely implemented in free or freeware PDF software. Import of XFDF is implemented in Adobe Reader 5 and later versions; import and export is implemented in PDF-XChange Viewer Free; embedding of XFDF data in PDF form is implemented in pdftk (pdf toolkit).

[edit] Adobe XML Forms Architecture (XFA)

Main article: XML Forms Architecture
In the PDF 1.5 format, Adobe Systems introduced a new, proprietary format for forms, namely Adobe XML Forms Architecture (XFA) forms. The XFA 2.02 is referenced in the PDF 1.5 specification (and also in later versions) but is described separately in Adobe XML Forms Architecture (XFA) Specification, which has several versions. Adobe XFA Forms are not compatible with AcroForms. Creating XFA Forms for use in Adobe Reader requires Adobe LiveCycle Forms Designer. Adobe Reader contains "disabled features" for use of XFA Forms, that will activate only when opening a PDF document that was created using enabling technology available only from Adobe. The XFA Forms are not compatible with Adobe Reader prior to version 6.

XFA forms can be created and used as PDF files or as XDP (XML Data Package) files. The format of an XFA resource in PDF is described by the XML Data Package Specification. The XDP may be a standalone document or it may in turn be carried inside a PDF document. XDP provides a mechanism for packaging form components within a surrounding XML container. An XDP can also package a PDF file, along with XML form and template data. PDF may contain XFA (in XDP format), but also XFA may contain PDF. When the XFA (XML Forms Architecture) grammars used for an XFA form are moved from one application to another, they must be packaged as an XML Data Package.

When the PDF and XFA are combined, the result is a form in which each page of the XFA form overlays a PDF background. This architecture is sometimes referred to as XFAF (XFA Foreground). The alternative is to express all of the form, including boilerplate, directly in XFA. It is sometimes called full XFA.

Starting with PDF 1.5, the text contents of variable text form fields, as well as markup annotations may include formatting information (style information). These rich text strings are XML documents that conform to the rich text conventions specified for the XML Forms Architecture specification 2.02, which is itself a subset of the XHTML 1.0 specification, augmented with a restricted set of CSS2 style attributes. In PDF 1.6, PDF supports the rich text elements and attributes specified in the XML Forms Architecture (XFA) Specification, 2.2. In PDF 1.7, PDF supports the rich text elements and attributes specified in the XML Forms Architecture (XFA) Specification, 2.4

[edit] Logical structure and accessibility



	
	This section requires expansion.




A PDF may contain structure information to enable better text extraction and accessibility. When published, PDF/UA, now ISO/AWI 14289, will provide definitive information on how the contents of PDF files are to be tagged with accurate structure information.

[edit] Security and signatures



	
	This section requires expansion.




A PDF file may be encrypted for security, or digitally signed for authentication.

The standard security provided by Acrobat PDF consists of two different methods and two different passwords, "user password" and "owner password". A PDF document may be protected by password to open ('user' password) and the document may also specify operations that should be restricted even when the document is decrypted: printing; copying text and graphics out of the document; modifying the document; and adding or modifying text notes and AcroForm fields (using 'owner' password). However, all operations (except the document open password protection, if applicable) which are restricted by "owner" or "user" passwords are trivially circumvented by many commonly available "PDF cracking" software and even freely online, and thus these restrictions are obviously ineffective in letting the author control what can and cannot be done with the pdf file he or she created, once it is distributed. This warning is also displayed when applying such restrictions using Adobe Acrobat software to create or edit PDF files.

Even without removing the password, most freeware or open source PDF readers will ignore the Digital rights management "protections" and will allow the user to print or make copy of excerpts of the text as if the document where not limited with such anti-features.

[edit] Usage rights

Beginning with PDF 1.5, Usage rights (UR) signatures are used to enable additional interactive features that are not available by default in a particular PDF viewer application. The signature is used to validate that the permissions have been granted by a bonafide granting authority. For example, it can be used to allow a user:


	to save the PDF document along with modified form and/or annotation data

	import form data files in FDF, XFDF and text (CSV/TSV) formats

	export form data files in FDF and XFDF formats

	submit form data

	instantiate new pages from named page templates

	apply a digital signature to existing digital signature form field

	create, delete, modify, copy, import, export annotations



For example, Adobe Systems grants permissions to enable additional features in Adobe Reader, using public-key cryptography. Adobe Reader will verify that the signature uses a certificate from an Adobe-authorized certificate authority. The PDF 1.5 specification declares that other PDF viewer applications are free to use this same mechanism for their own purposes.

[edit] File attachments



	
	This section requires expansion.




PDF files can have document-level and page-level file attachments, which the reader can access and open or save to their local filesystem. PDF attachments can be added to existing PDF files for example using pdftk. Adobe Reader provides support for attachments, and poppler based readers like Evince or Okular also have some support for document-level attachments.

[edit] Metadata

PDF files can contain two types of metadata. The first is the Document Information Dictionary, a set of key/value fields such as author, title, subject, creation and update dates. This is stored in the optional Info trailer of the file. A small set of fields is defined, and can be extended with additional text values if required.

Later, in PDF 1.4, support was added for the Metadata Streams, using the Extensible Metadata Platform (XMP) to add XML standards-based extensible metadata as used in other file formats. This allows metadata to be attached to any stream in the document, such as information about embedded illustrations, as well as the whole document (attaching to the document catalog), using an extensible schema.

[edit] Subsets

Proper subsets of PDF have been, or are being, standardized under ISO for several constituencies:


	PDF/X for the printing and graphic arts as ISO 15930 (working in ISO TC130)

	PDF/A for archiving in corporate/government/library/etc environments as ISO 19005 (work done in ISO TC171)

	PDF/E for exchange of engineering drawings (work done in ISO TC171)

	PDF/UA for universally accessible PDF files



A PDF/H variant (PDF for Healthcare) is being developed. However, it may consist more of a set of "best practices" than of a specific format or subset.

[edit] Mars


	See also: Page description markup language



Adobe is exploring an XML-based next-generation PDF code named Mars. Information about the Mars file format is published by Adobe at http://www.adobe.com/go/mars and also http://labs.adobe.com/wiki/index.php/Mars.

The format of graphic elements of Mars is sometimes described simply as "SVG", but according to the version 0.8 draft specification of November 2007 (3 Mars SVG Support) the format is actually merely similar to SVG: it contains both additions to and subtractions from SVG, so it is in general neither viewable by nor creatable with standard SVG tools: some things will look noticeably different between SVG viewers and Mars viewers.

[edit] Technical issues

[edit] Accessibility
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PDF files can be created specifically to be accessible for disabled people. Current PDF file formats can include tags (XML), text equivalents, captions, audio descriptions, et cetera. Some software, such as Adobe InDesign, can automatically produce tagged PDFs, however this feature is not enabled by default. Leading screen readers, including JAWS, Window-Eyes, Hal, and Kurzweil 1000 and 3000 can read tagged PDFs; current versions of the Acrobat and Acrobat Reader programs can also read PDFs aloud. Moreover, tagged PDFs can be re-flowed and magnified for readers with visual impairments. Problems remain with adding tags to older PDFs and those that are generated from scanned documents. In these cases, accessibility tags and re-flowing are unavailable, and must be created either manually or with OCR techniques. These processes are inaccessible to some disabled people. PDF/UA, the PDF/Universal Accessibility Committee, an activity of AIIM, is working on a specification for PDF accessibility based on ISO 32000.

One of the significant challenges with PDF accessibility is that PDF documents have three distinct views, which, depending on the document's creation, can be inconsistent with each other. The three views are (i) the physical view, (ii) the tags view, and (iii) the content view. The physical view is displayed and printed (what most people consider a PDF document). The tags view is what screen readers read (useful for people with poor eyesight). The content view is displayed when the document is re-flowed to Acrobat (useful for people with mobility disability). For a PDF document to be accessible, the three views must be consistent with each other.

[edit] Security

PDF format attachments carrying viruses were first discovered in 2001. This virus, named "OUTLOOK.PDFWorm" or "Peachy", uses Microsoft Outlook to send itself as an attachment to an Adobe PDF file. It was activated with Adobe Acrobat, but not with Acrobat Reader.

From time to time, new vulnerabilities are discovered in various versions of Adobe Reader, prompting the company to issue security fixes. One aggravating factor is that Adobe Reader is by default integrated into browsers, and can be started automatically if the web page has an embedded PDF file, opening up a new vector of attack. If a malicious web page contains an infected PDF file that takes advantage of some vulnerability in Adobe Reader, the system is compromised even if the browser is up-to-date.

[edit] Usage restrictions and monitoring

PDFs may be encrypted so that a password is needed to view or edit the contents. The PDF Reference defines both 40-bit and 128-bit encryption, both making use of a complex system of RC4 and MD5. The PDF Reference also defines ways in which third parties can define their own encryption systems for use in PDF.

PDF files may also contain embedded DRM restrictions that provide further controls that limit copying, editing or printing. The restrictions on copying, editing, or printing depend on the reader software to obey them, so the security they provide is limited. Printable documents especially might be saved instead as bitmaps and subject to OCR.

The PDF Reference has technical details or see  for an end-user overview. Like HTML files, PDF files may submit information to a web server. This could be used to track the IP address of the client PC, a process known as phoning home. After update 7.0.5 to Acrobat Reader, the user will be notified "via a dialogue box that the author of the file is auditing usage of the file, and be offered the option of continuing."

Through its LiveCycle Policy Server product, Adobe provides a method to set security policies on specific documents. This can include requiring a user to authenticate and limiting the timeframe a document can be accessed or amount of time a document can be opened while offline. Once a PDF document is tied to a policy server and a specific policy, that policy can be changed or revoked by the owner. This controls documents that are otherwise "in the wild." Each document open and close event can also be tracked by the policy server. Policy servers can be set up privately or Adobe offers a public service through Adobe Online Services.

[edit] Missing PostScript features

Compared to the PostScript format, PDF lacks e.g. the notion of "tray selection"; this can be used to indicate that some pages of a document must be printed on a different type of paper.

Such features are not omissions from the PDF format, whose scope only covers electronic documents. The JDF standard covers such aspects; however, it is a complex standard, which as of 2010 is not widely implemented. This hinders the replacement of PostScript by PDF.

[edit] Default display settings

PDF documents can contain display settings, including the page display layout and zoom level. Adobe Reader will use these settings to override the user's default settings when opening the document. The free Adobe Reader cannot remove these settings.

[edit] Content

A PDF file is often a combination of vector graphics, text, and raster graphics. The basic types of content in a PDF are:


	text stored as such

	vector graphics for illustrations and designs that consist of shapes and lines

	raster graphics for photographs and other types of image



In later PDF revisions, a PDF document can also support links (inside document or web page), forms, JavaScript (initially available as plugin for Acrobat 3.0), or any other types of embedded contents that can be handled using plug-ins.

PDF 1.6 supports interactive 3D documents embedded in the PDF - 3D drawings can be embedded using U3D or PRC and various other data formats.

Two PDF files that look similar on a computer screen may be of very different sizes. For example, a high resolution raster image takes more space than a low resolution one. Typically higher resolution is needed for printing documents than for displaying them on screen. Other things that may increase the size of a file is embedding full fonts, especially for Asiatic scripts, and storing text as graphics.

[edit] Standard Type 1 Fonts

There are fourteen typefaces that have a special significance to PDF documents:


	Times (v3) (in regular, italic, bold, and bold italic)

	Courier (in regular, oblique, bold and bold oblique)

	Helvetica (v3) (in regular, oblique, bold and bold oblique)

	Symbol

	Zapf Dingbats



These fonts, sometimes referred to as the "base fourteen fonts" should always be present (actually present or a close substitute) and so need not be embedded in a PDF. PDF viewers must know about the metrics of these fonts. Other fonts may be substituted if they are not embedded in a PDF.

[edit] Versions



	Version
	Year of publication
	New features
	Supported by Reader version



	1.0
	1993
	
	Acrobat Reader (Carousel)



	1.1
	1996
	Passwords, encryption (MD5, RC4 40bit), device-independent color, threads and links
	Acrobat Reader 2.0



	1.2
	1996
	Interactive page elements (such as radio buttons and checkboxes); interactive, fill-in forms (AcroForm); Forms Data Format (FDF) for interactive form data that can be imported, exported, transmitted and received from the Web; mouse events; support for playing movies from external files; support for playing sounds, either embedded in the PDF file or from external files; Unicode; advanced color features and image proxying
	Acrobat Reader 3.0



	1.3
	2000
	Digital signatures; ICC and DeviceN color spaces; JavaScript actions; embedding of files of any type - embedded file streams; new features of the Adobe imaging model embodied in PostScript LanguageLevel 3
	Acrobat Reader 4.0



	1.4
	2001
	JBIG2; transparency; OCR text layer; RC4 encryption key lengths greater than 40bits (40-128bits); enhancements to interactive forms and Forms Data Format (FDF), support for XML form submissions, embedded FDF files, Unicode specification of field export values, support for remote collaboration and digital signatures in FDF files; support for accessibility to disabled users; metadata streams using XML - Extensible Metadata Platform (XMP); Tagged PDF
	Acrobat Reader 5.0



	1.5
	2003
	JPEG 2000; enhanced support for embedding and playback of multimedia; object streams; cross reference streams; XML Forms Data Format (XFDF) for interactive form submission (replaced the XML format in PDF 1.4); support for forms, rich text elements and attributes based on Adobes XML Forms Architecture (XFA) 2.02; public-key security handlers using PKCS#7 (introduced in PDF 1.3 but not documented in the PDF Reference until PDF 1.5), public-key encryption, permissions - usage rights (UR) signatures (does not require document encryption), PKCS#7 with SHA-1, RSA up to 4096-bits; security handler can use its own encryption and decryption algorithms
	Adobe Reader 6.0



	1.6
	2004
	3D artwork, e.g. support for Universal 3D file format; OpenType font embedding; support for XFA 2.2 rich text elements and attributes; AES encryption; PKCS#7 with SHA256, DSA up to 4096-bits; NChannel color spaces; additional support for embedded file attachments, including cross-document linking to and from embedded files; enhancements and clarifications to digital signatures related to usage rights and modification detection and prevention signatures
	Adobe Reader 7.0



	1.7
	2006
	increased presentation of 3D artwork; support for XFA 2.4 rich text elements and attributes; presentation of multiple file attachments (portable collections); document requirements for a PDF consumer application; new string types - PDFDocEncoded string, ASCII string, byte string; PKCS#7 with SHA384, SHA512 and RIPEMD160
	Adobe Reader 8



	1.7 Extension Level 3
	2008
	256-bit AES encryption; incorporation of XFA Datasets into a file conforming PDF/A-2; RichMedia annotations - attaching Flash applications, video (including Flash video with H.264), audio, and other multimedia with expanded functionality, two-way scripting bridge between Flash and a conforming application; support for the rich text conventions described in XFA 2.5 and 2.6
	Adobe Reader 9



	1.7 Extension Level 5
	2009
	XFA 3.0
	Adobe Reader 9.1




[edit] Implementations

PDF-viewing software is generally provided free of charge, including versions by Adobe Reader, Foxit Reader, PDF-XChange Viewer, Sorax Reader and others.

There are many software options for creating PDFs, including the PDF printing capabilities built in to Mac OS X and some versions of Linux, the multi-platform OpenOffice.org, Microsoft Office 2007 (if updated to SP2), WordPerfect since version 9, numerous PDF print drivers for Microsoft Windows, the pdfTeX typesetting system, the DocBook PDF tools, applications developed around Ghostscript and Adobe Acrobat itself. Google's online office suite Google Docs also allows for uploading, and saving to the PDF format.

[edit] Editing PDFs (structure)

There is also specialized software for editing PDF files, though the choices are much more limited and often expensive. As of version 0.46, Inkscape also allows PDF editing through an intermediate translation step involving Poppler. A freeware desktop program also exists which allows PDF format order forms and applications to be filled in and printed off, even those previously uneditable using Adobe Reader.

[edit] Annotating PDFs

See also: Comparison of notetaking softwareand Category:Web annotation
Adobe Acrobat is one example of proprietary software that allows the user to annotate, highlight, add notes to already created PDF files. One UNIX application available as free software (under the GNU General Public License) is PDFedit. Another GPL-licensed application native to the Linux environment is Xournal. Xournal allows for annotating in different fonts and colours, as well as a rule for quickly underlining and highlighting lines of text or paragraphs. Xournal also has a shape recognition tool for squares, rectangles and circles. In Xournal annotations may be moved, copied and pasted. The freeware Foxit Reader allows annotating but adds a watermark on each annotated page. The commercial version of the package does not have this limitation. Tracker Software's PDF-XChange Viewer allows annotations and markups without restrictions in its freeware alternative. Apple's Mac OS X's integrated PDF viewer, Preview, does also enable annotations.

There are also web annotation systems which allow to annotate pdf and other documents formats, e.g. A.nnotate, WebNotes.

[edit] Other applications and functionalities

Several applications embracing the PDF standard are now available as an online service including Scribd for viewing and storing, Pdfvue for online editing, and Zamzar for PDF Conversion.

In 1993 the Jaws RIP from Global Graphics became the first shipping prepress RIP that interpreted PDF natively without conversion to another format. The company released an upgrade to their Harlequin RIP with the same capability in 1997.

Agfa-Gevaert introduced and shipped Apogee, the first prepress workflow system based on PDF, in 1997.

Many commercial offset printers have accepted the submission of press-ready PDF files as a print source, specifically the PDF/X-1a subset and variations of the same. The submission of press-ready PDF files are a replacement for the problematic need for receiving collected native working files.

PDF was selected as the "native" metafile format for Mac OS X, replacing the PICT format of the earlier Mac OS. The imaging model of the Quartz graphics layer is based on the model common to Display PostScript and PDF, leading to the nickname "Display PDF". The Preview application can display PDF files, as can version 2.0 and later of the Safari web browser. System-level support for PDF allows Mac OS X applications to create PDF documents automatically, provided they support the Print command. The files are then exported in PDF 1.3 format according to the file header. When taking a screenshot under Mac OS X versions 10.0 through 10.3, the image was also captured as a PDF; in 10.4 and 10.5 the default behaviour is set to capture as a PNG file, though this behaviour can be set back to PDF if required.

Some desktop printers also support direct PDF printing, which can interpret PDF data without external help. Currently, all PDF capable printers also support PostScript, but most PostScript printers do not support direct PDF printing.

The Free Software Foundation considers one of their high priority projects to be "developing a free, high-quality and fully functional set of libraries and programs that implement the PDF file format and associated technologies to the ISO 32000 standard." The GNUpdf library has, however, not been released yet, while Poppler has enjoyed wider use in applications such as Evince, which comes with the GNOME desktop environment, at the expense of relying on the GPLv2-licensed Xpdf code base that can't be used by GPLv3 programs.

The Apache PDFBox project of the Apache Software Foundation is an open source Java library for working with PDF documents. PDFBox is licensed under the Apache License.

[edit] See also


	DjVu

	List of computer standards

	List of ISO standards

	List of PDF software

	Scalable Vector Graphics

	Web document

	Open XML Paper Specification

	XSL Formatting Objects
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			PDB is a container format for record databases in Palm OS, Garnet OS and Access Linux Platform. Its structure is similar to PRC resource databases. The PalmDOC eBook format is a special version of the PDB format.
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[edit] Structure of PDB file

A PDB file contains a PDB header, PDB record headers and records.



	PDB Header



	PDB Record Header



	PDB Records




[edit] PDB Header

The PDB header is located at the beginning of the file and contains meta-information on the file :



	Offset
	Name
	Type
	Size



	0x00
	name
	char
	32 Bytes



	0x20
	file attributes
	integer
	2 Bytes



	0x22
	version
	integer
	2 Bytes



	0x24
	creation time
	Macintosh time
	4 Bytes



	0x28
	modification time
	Macintosh time
	4 Bytes



	0x2c
	backup time
	Macintosh time
	4 Bytes



	0x30
	modification number
	integer
	4 Bytes



	0x34
	app_info
	integer
	4 Bytes



	0x38
	sort_info
	integer
	4 Bytes



	0x3c
	type
	integer
	4 Bytes



	0x40
	creator
	integer
	4 Bytes



	0x44
	unique_id_seed
	integer
	4 Bytes



	0x48
	next_record_list
	integer
	4 Bytes



	0x4c
	num_records
	integer
	2 Bytes




[edit] PDB Record Header

For every record, there is an eight byte record header, containing:



	name
	type
	size
	notes



	offset
	integer
	4 bytes
	Byte number in the PDB file (counting from zero), where the record is located



	attributes
	byte
	1 byte
	Attributes of the record (delete/dirty/busy/secret/category)



	UniqueID
	integer
	3 bytes
	Always 0




[edit] PDB Records

Now the records themselves follow. The usual order is AppInfoArea, SortInfoArea and records, sequentially.

[edit] See also


	PRC format



[edit] References


	^ N. Rhodes, J. McKeehan. Palm OS Programming, Second Edition, O'Reilly, 2001, ISBN 1-56592-856-3

	^ MobileRead Wiki: Specification of the PalmDOC format

	^    Paul J. Lucas (1998) PDB (Pilot Database) file format. Accessed on 20090308

	^   Microfirst Software. The Pilot Record Database Format Accessed on 20090308
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HTML

(HyperText Markup Language)

	Filename extension
	.html, .htm



	Internet media type
	text/html



	Type code
	TEXT



	Uniform Type Identifier
	public.html



	Developed by
	World Wide Web Consortium & WHATWG



	Type of format
	Markup language



	Extended from
	SGML



	Extended to
	XHTML



	Standard(s)
	ISO/IEC 15445

W3C HTML 4.01

W3C HTML 5 (draft)




HTML, which stands for HyperText Markup Language, is the predominant markup language for web pages. It provides a means to create structured documents by denoting structural semantics for text such as headings, paragraphs, lists etc as well as for links, quotes, and other items. It allows images and objects to be embedded and can be used to create interactive forms. It is written in the form of HTML elements consisting of "tags" surrounded by angle brackets within the web page content. It can include or can load scripts in languages such as JavaScript which affect the behavior of HTML processors like Web browsers; and Cascading Style Sheets (CSS) to define the appearance and layout of text and other material. The W3C, maintainer of both HTML and CSS standards, encourages the use of CSS over explicit presentational markup.
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[edit] History

[edit] Origins





Tim Berners-Lee


In 1980, physicist Tim Berners-Lee, who was a contractor at CERN, proposed and prototyped ENQUIRE, a system for CERN researchers to use and share documents. In 1989, Berners-Lee wrote a memo proposing an Internet-based hypertext system. Berners-Lee specified HTML and wrote the browser and server software in the last part of 1990. In that year, Berners-Lee and CERN data systems engineer Robert Cailliau collaborated on a joint request for funding, but the project was not formally adopted by CERN. In his personal notes, from 1990 he lists "some of the many areas in which hypertext is used", and puts an encyclopedia first .

[edit] First specifications

The first publicly available description of HTML was a document called HTML Tags, first mentioned on the Internet by Berners-Lee in late 1991. It describes 20 elements comprising the initial, relatively simple design of HTML. Except for the hyperlink tag, these were strongly influenced by SGMLguid, an in-house SGML based documentation format at CERN. Thirteen of these elements still exist in HTML 4.

HTML is a text and image formatting language used by web browsers to dynamically format web pages. Many of the text elements are found in the 1988 ISO technical report TR 9537 Techniques for using SGML, which in turn covers the features of early text formatting languages such as that used by the RUNOFF command developed in the early 1960s for the CTSS (Compatible Time-Sharing System) operating system: these formatting commands were derived from the commands used by typesetters to manually format documents. However the SGML concept of generalized markup is based on elements (nested annotated ranges with attributes) rather than merely point effects, and also the separation of structure and processing: HTML has been progressively moved in this direction with CSS.

Berners-Lee considered HTML to be an application of SGML, and it was formally defined as such by the Internet Engineering Task Force (IETF) with the mid-1993 publication of the first proposal for an HTML specification: "Hypertext Markup Language (HTML)" Internet-Draft by Berners-Lee and Dan Connolly, which included an SGML Document Type Definition to define the grammar. The draft expired after six months, but was notable for its acknowledgment of the NCSA Mosaic browser's custom tag for embedding in-line images, reflecting the IETF's philosophy of basing standards on successful prototypes. Similarly, Dave Raggett's competing Internet-Draft, "HTML+ (Hypertext Markup Format)", from late 1993, suggested standardizing already-implemented features like tables and fill-out forms.

After the HTML and HTML+ drafts expired in early 1994, the IETF created an HTML Working Group, which in 1995 completed "HTML 2.0", the first HTML specification intended to be treated as a standard against which future implementations should be based. Published as Request for Comments 1866, HTML 2.0 included ideas from the HTML and HTML+ drafts. The 2.0 designation was intended to distinguish the new edition from previous drafts.

Further development under the auspices of the IETF was stalled by competing interests. Since 1996, the HTML specifications have been maintained, with input from commercial software vendors, by the World Wide Web Consortium (W3C). However, in 2000, HTML also became an international standard (ISO/IEC 15445:2000). The last HTML specification published by the W3C is the HTML 4.01 Recommendation, published in late 1999. Its issues and errors were last acknowledged by errata published in 2001.

[edit] Version history of the standard
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[edit] HTML version timeline


	November 24, 1995

	HTML 2.0 was published as IETF RFC 1866. Supplemental RFCs added capabilities:

	November 25, 1995: RFC 1867 (form-based file upload)

	May 1996: RFC 1942 (tables)

	August 1996: RFC 1980 (client-side image maps)

	January 1997: RFC 2070 (internationalization)





	In June 2000, all of these were declared obsolete/historic by RFC 2854.

	January 1997

	HTML 3.2 was published as a W3C Recommendation. It was the first version developed and standardized exclusively by the W3C, as the IETF had closed its HTML Working Group in September 1996.

	HTML 3.2 dropped math formulas entirely, reconciled overlap among various proprietary extensions, and adopted most of Netscape's visual markup tags. Netscape's blink element and Microsoft's marquee element were omitted due to a mutual agreement between the two companies. A markup for mathematical formulas similar to that in HTML wasn't standardized until 14 months later in MathML.

	December 1997

	HTML 4.0 was published as a W3C Recommendation. It offers three variations:

	Strict, in which deprecated elements are forbidden,

	Transitional, in which deprecated elements are allowed,

	Frameset, in which mostly only frame related elements are allowed;





	Initially code-named "Cougar", HTML 4.0 adopted many browser-specific element types and attributes, but at the same time sought to phase out Netscape's visual markup features by marking them as deprecated in favor of style sheets. HTML 4 is an SGML application conforming to ISO 8879 - SGML.

	April 1998

	HTML 4.0 was reissued with minor edits without incrementing the version number.

	December 1999

	HTML 4.01 was published as a W3C Recommendation. It offers the same three variations as HTML 4.0, and its last errata were published May 12, 2001.

	May 2000

	ISO/IEC 15445:2000 ("ISO HTML", based on HTML 4.01 Strict) was published as an ISO/IEC international standard. In the ISO this standard falls in the domain of the ISO/IEC JTC1/SC34 (ISO/IEC Joint Technical Committee 1, Subcommittee 34 - Document description and processing languages).

	As of mid-2008, HTML 4.01 and ISO/IEC 15445:2000 are the most recent versions of HTML. Development of the parallel, XML-based language XHTML occupied the W3C's HTML Working Group through the early and mid-2000s.



[edit] HTML draft version timeline


	October 1991

	HTML Tags, an informal CERN document listing twelve HTML tags, was first mentioned in public.

	July 1992

	First informal draft of the HTML DTD,[1] with six subsequent revisions

	November 1992

	HTML DTD 1.1 (the first with a version number, based on RCS revisions, which start with 1.1 rather than 1.0), an informal draft

	June 1993

	Hypertext Markup Language was published by the IETF IIIR Working Group as an Internet-Draft (a rough proposal for a standard). It was replaced by a second version [2] one month later, followed by six further drafts published by IETF itself [3] that finally led to HTML 2.0 in RFC1866

	November 1993

	HTML+ was published by the IETF as an Internet-Draft and was a competing proposal to the Hypertext Markup Language draft. It expired in May 1994.

	April 1995 (authored March 1995)

	HTML 3.0 was proposed as a standard to the IETF, but the proposal expired five months later without further action. It included many of the capabilities that were in Raggett's HTML+ proposal, such as support for tables, text flow around figures, and the display of complex mathematical formulas.

	W3C began development of its own Arena browser for testing support for HTML 3 and Cascading Style Sheets, but HTML 3.0 did not succeed for several reasons. The draft was considered very large at 150 pages and the pace of browser development, as well as the number of interested parties, had outstripped the resources of the IETF. Browser vendors, including Microsoft and Netscape at the time, chose to implement different subsets of HTML 3's draft features as well as to introduce their own extensions to it. (See Browser wars) These included extensions to control stylistic aspects of documents, contrary to the "belief [of the academic engineering community] that such things as text color, background texture, font size and font face were definitely outside the scope of a language when their only intent was to specify how a document would be organized." Dave Raggett, who has been a W3C Fellow for many years has commented for example, "To a certain extent, Microsoft built its business on the Web by extending HTML features."

	January 2008

	HTML 5 was published as a Working Draft by the W3C.

	Although its syntax closely resembles that of SGML, HTML 5 has abandoned any attempt to be an SGML application, and has explicitly defined its own "html" serialization, in addition to an alternative XML-based XHTML 5 serialization.



[edit] XHTML versions

Main article: XHTML
XHTML is a separate language that began as a reformulation of HTML 4.01 using XML 1.0. It continues to be developed:


	XHTML 1.0, published January 26, 2000 as a W3C Recommendation, later revised and republished August 1, 2002. It offers the same three variations as HTML 4.0 and 4.01, reformulated in XML, with minor restrictions.

	XHTML 1.1, published May 31, 2001 as a W3C Recommendation. It is based on XHTML 1.0 Strict, but includes minor changes, can be customized, and is reformulated using modules from Modularization of XHTML, which was published April 10, 2001 as a W3C Recommendation.

	XHTML 2.0, is still a W3C Working Draft. W3C announced that the XHTML 2 group will stop work by end of 2009. There will be no XHTML 2.0 standard. XHTML 2.0 is incompatible with XHTML 1.x and, therefore, would be more accurate to characterize as an XHTML-inspired new language than an update to XHTML 1.x.

	XHTML 5, which is an update to XHTML 1.x, is being defined alongside HTML 5 in the HTML 5 draft.



[edit] Markup

HTML markup consists of several key components, including elements (and their attributes), character-based data types, and character references and entity references. Another important component is the document type declaration, which specifies the Document Type Definition. As of HTML 5, no Document Type Definition will need to be specified, and will only determine the layout mode [4].

The Hello world program, a common computer program employed for comparing programming languages, scripting languages, and markup languages is made of 9 lines of code in HTML, albeit Newlines are optional:




<!doctype html>
<html>
  <head>
    <title>Hello HTML</title>
  </head>
  <body>
    <p>Hello World!</p>
  </body>
</html>



This Document Type Declaration is for HTML 5.

If the <!doctype html> declaration is not included, most browsers will render using "quirks mode."

[edit] Elements

Main article: HTML element
HTML documents are composed entirely of HTML elements that, in their most general form have three components: a pair of element tags with a "start tag" and "end tag"; some element attributes given to the element within the tags; and finally, all the actual, textual and graphical, information content that will be rendered on the display. An HTML element is everything between and including the tags. A tag is a keyword enclosed in angle brackets.

A common form of an HTML element is:


<tag>content to be rendered</tag>


The name of the HTML element is also the name of the tag. Note that the end tag's name starts with a slash character, "/".

The most general form of an HTML element is:


<tag attribute1="value1" attribute2="value2">content to be rendered</tag>


By not assigning attributes most start tags default their attribute values.

There are some basic types of tags: Heading of the HTML:<head>...</head>. Usually the title should be included in the head, for example:




<head> 
<title>The title</title> 
</head>



Paragraph Partition:




<p>Paragraph 1</p>  <p>Paragraph 2</p>



Newline:<br>. The difference between <br> and <p> is that 'br' breaks a line without altering the semantic structure of the page, whereas 'p' sections the page into paragraphs. Here is an example:




<code><p>This <br> is a paragraph <br> with <br> line breaks</p></code>



Annotation:




<!--..Explain!..-->



Annotations can help to understand the coding and do not display in the webpage.

There are several types of markup elements used in HTML.


	Structural markup describes the purpose of text. For example, <h2>Golf</h2> establishes "Golf" as a second-level heading, which would be rendered in a browser in a manner similar to the "HTML markup" title at the start of this section. Structural markup does not denote any specific rendering, but most Web browsers have standardized default styles for element formatting. Text may be further styled with Cascading Style Sheets (CSS).

	Presentational markup describes the appearance of the text, regardless of its function. For example <b>boldface</b> indicates that visual output devices should render "boldface" in bold text, but gives no indication what devices which are unable to do this (such as aural devices that read the text aloud) should do. In the case of both <b>bold</b> and <i>italic</i>, there are elements which usually have an equivalent visual rendering but are more semantic in nature, namely <strong>strong emphasis</strong> and <em>emphasis</em> respectively. It is easier to see how an aural user agent should interpret the latter two elements. However, they are not equivalent to their presentational counterparts: it would be undesirable for a screen-reader to emphasize the name of a book, for instance, but on a screen such a name would be italicized. Most presentational markup elements have become deprecated under the HTML 4.0 specification, in favor of CSS based style design.

	Hypertext markup makes parts of a document into links to other documents. HTML up through version XHTML 1.1 requires the use of an anchor element to create a hyperlink in the flow of text: <a>Wikipedia</a>. In addition, the href attribute must be set to a valid URL. For example, the HTML markup, <ahref="http://en.wikipedia.org/">Wikipedia</a>, will render the word "Wikipedia" as a hyperlink. An example to render an image as a hyperlink is: <a href="http://example.org"><img src="image.gif" alt="alternative text" width="50" height="50"></a>.



[edit] Attributes

Most of the attributes of an element are name-value pairs, separated by "=", and written within the start tag of an element, after the element's name. The value may be enclosed in single or double quotes, although values consisting of certain characters can be left unquoted in HTML (but not XHTML). Leaving attribute values unquoted is considered unsafe. In contrast with name-value pair attributes, there are some attributes that affect the element simply by their presence in the start tag of the element (like the ismap attribute for the img element).

Most elements can take any of several common attributes:


	The id attribute provides a document-wide unique identifier for an element. This can be used by stylesheets to provide presentational properties, by browsers to focus attention on the specific element, or by scripts to alter the contents or presentation of an element. Appended to the URL of the page, it provides a globally-unique identifier for an element; typically a sub-section of the page. For example, the ID "Attributes" in http://en.wikipedia.org/wiki/HTML#Attributes

	The class attribute provides a way of classifying similar elements. This can be used for semantic or presentation purposes. Semantically, for example, classes are used in microformats. Presentationally, for example, an HTML document might use the designation class="notation" to indicate that all elements with this class value are subordinate to the main text of the document. Such elements might be gathered together and presented as footnotes on a page instead of appearing in the place where they occur in the HTML source.

	An author may use the style non-attributal codes presentational properties to a particular element. It is considered better practice to use an elements id or class attributes to select the element with a stylesheet, though sometimes this can be too cumbersome for a simple and specific or ad hoc application of styled properties.

	The title attribute is used to attach subtextual explanation to an element. In most browsers this attribute is displayed as what is often referred to as a tooltip.



The abbreviation element, abbr, can be used to demonstrate these various attributes:


	

	



<abbr id="anId" class="aClass" style="color:blue;" title="Hypertext Markup Language">HTML</abbr>











This example displays as HTML; in most browsers, pointing the cursor at the abbreviation should display the title text "Hypertext Markup Language."

Most elements also take the language-related attributes lang and dir.

[edit] Character and entity references

See also: List of XML and HTML character entity references
As of version 4.0, HTML defines a set of 252 character entity references and a set of 1,114,050 numeric character references, both of which allow individual characters to be written via simple markup, rather than literally. A literal character and its markup counterpart are considered equivalent and are rendered identically.

The ability to "escape" characters in this way allows for the characters < and & (when written as &lt; and &amp;, respectively) to be interpreted as character data, rather than markup. For example, a literal < normally indicates the start of a tag, and & normally indicates the start of a character entity reference or numeric character reference; writing it as &amp; or &#x26; or &#38; allows & to be included in the content of elements or the values of attributes. The double-quote character ("), when used to quote an attribute value, must also be escaped as &quot; or &#x22; or &#34; when it appears within the attribute value itself. The single-quote character ('), when used to quote an attribute value, must also be escaped as &#x27; or &#39; (should NOT be escaped as &apos; except in XHTML documents) when it appears within the attribute value itself. However, since document authors often overlook the need to escape these characters, browsers tend to be very forgiving, treating them as markup only when subsequent text appears to confirm that intent.

Escaping also allows for characters that are not easily typed or that aren't even available in the document's character encoding to be represented within the element and attribute content. For example, the acute-accented e (), a character typically found only on Western European keyboards, can be written in any HTML document as the entity reference &eacute; or as the numeric references &#233; or &#xE9;. The characters comprising those references (that is, the &, the ;, the letters in eacute, and so on) are available on all keyboards and are supported in all character encodings, whereas the literal  is not.

[edit] Data types

HTML defines several data types for element content, such as script data and stylesheet data, and a plethora of types for attribute values, including IDs, names, URIs, numbers, units of length, languages, media descriptors, colors, character encodings, dates and times, and so on. All of these data types are specializations of character data.

[edit] Document type declaration

HTML documents are required to start with a Document Type Declaration (informally, a "doctype"). In browsers, the function of the doctype is to indicate the rendering modeparticularly to avoid quirks mode.

The original purpose of the doctype was to enable parsing and validation of HTML documents by SGML tools based on the Document Type Definition (DTD). The DTD to which the DOCTYPE refers contains machine-readable grammar specifying the permitted and prohibited content for a document conforming to such a DTD. Browsers, on the other hand, do not implement HTML as an application of SGML and by consequence do not read the DTD. HTML 5 does not define a DTD, because of the technology's inherent limitations, so in HTML 5 the doctype declaration, <!doctype html>, does not refer to a DTD.

An example of an HTML 4 doctype is




<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd">



This declaration references the DTD for the Strict version of HTML 4.01, which does not include presentational elements like font, leaving formatting to Cascading Style Sheets and the span and div element. SGML-based validators read the DTD in order to properly parse the document and to perform validation. In modern browsers, this doctype activates standards mode as opposed to quirks mode.

In addition, HTML 4.01 provides Transitional and Frameset DTDs, as explained below.

[edit] Semantic HTML

Main article: Semantic HTML
Semantic HTML is a way of writing HTML that emphasizes the meaning of the encoded information over its presentation (look). HTML has included semantic markup from its inception, but has also included presentational markup such as <font>, <i> and <center> tags. There are also the semantically neutral span and div tags. Since the late 1990s when Cascading Style Sheets were beginning to work in most browsers, web authors have been encouraged to avoid the use of presentational HTML markup with a view to the separation of presentation and content.

In a 2001 discussion of the Semantic Web, Tim Berners-Lee and others gave examples of ways in which intelligent software 'agents' may one day automatically trawl the Web and find, filter and correlate previously unrelated, published facts for the benefit of human users. Such agents are not commonplace even now, but some of the ideas of Web 2.0, mashups and price comparison websites may be coming close. The main difference between these web application hybrids and Berners-Lee's semantic agents lies in the fact that the current aggregation and hybridisation of information is usually designed in by web developers, who already know the web locations and the API semantics of the specific data they wish to mash, compare and combine.

An important type of web agent that does trawl and read web pages automatically, without prior knowledge of what it might find, is the Web crawler or search-engine spider. These software agents are dependent on the semantic clarity of web pages they find as they use various techniques and algorithms to read and index millions of web pages a day and provide web users with search facilities without which the World Wide Web would be only a fraction of its current usefulness.

In order for search-engine spiders to be able to rate the significance of pieces of text they find in HTML documents, and also for those creating mashups and other hybrids, as well as for more automated agents as they are developed, the semantic structures that exist in HTML need to be widely and uniformly applied to bring out the meaning of published text.

Presentational markup tags are deprecated in current HTML and XHTML recommendations and are illegal in HTML 5.

Good semantic HTML also improves the accessibility of web documents (see also Web Content Accessibility Guidelines). For example, when a screen reader or audio browser can correctly ascertain the structure of a document, it will not waste the visually impaired user's time by reading out repeated or irrelevant information when it has been marked up correctly.

[edit] Delivery

HTML documents can be delivered by the same means as any other computer file; however, they are most often delivered either by HTTP from a Web server or by e-mail.

[edit] HTTP

The World Wide Web is composed primarily of HTML documents transmitted from Web servers to Web browsers using the Hypertext Transfer Protocol (HTTP). However, HTTP is used to serve images, sound, and other content in addition to HTML. To allow the Web browser to know how to handle each document it receives, other information is transmitted along with the document. This meta data usually includes the MIME type (e.g. text/html or application/xhtml+xml) and the character encoding (see Character encoding in HTML).

In modern browsers, the MIME type that is sent with the HTML document may affect how the document is initially interpreted. A document sent with the XHTML MIME type is expected to be well-formed XML, and syntax errors may cause the browser to fail to render it. The same document sent with the HTML MIME type might be displayed successfully, since some browsers are more lenient with HTML.

The W3C recommendations state that XHTML 1.0 documents that follow guidelines set forth in the recommendation's Appendix C may be labeled with either MIME Type. The current XHTML 1.1 Working Draft also states that XHTML 1.1 documents should be labeled with either MIME type.

[edit] HTML e-mail

Main article: HTML e-mail
Most graphical e-mail clients allow the use of a subset of HTML (often ill-defined) to provide formatting and semantic markup not available with plain text. This may include typographic information like coloured headings, emphasized and quoted text, inline images and diagrams. Many such clients include both a GUI editor for composing HTML e-mail messages and a rendering engine for displaying them. Use of HTML in e-mail is controversial because of compatibility issues, because it can help disguise phishing attacks, because it can confuse spam filters and because the message size is larger than plain text.

[edit] Naming conventions

The most common filename extension for files containing HTML is .html. A common abbreviation of this is .htm, which originated because some early operating systems and file systems, such as DOS and FAT, limited file extensions to three letters.

[edit] HTML Application

Main article: HTML Application
An HTML Application (HTA; file extension ".hta") is a Microsoft Windows application that uses HTML and Dynamic HTML in a browser to provide the application's graphical interface. A regular HTML file is confined to the security model of the web browser, communicating only to web servers and manipulating only webpage objects and site cookies. An HTA runs as a fully trusted application and therefore has more privileges, like creation/editing/removal of files and Windows Registry entries. Because they operate outside the browser's security model, HTAs cannot be executed via HTTP, but must be downloaded (just like an EXE file) and executed from local file system.

[edit] Current variations

Since its inception, HTML and its associated protocols gained acceptance relatively quickly. However, no clear standards existed in the early years of the language. Though its creators originally conceived of HTML as a semantic language devoid of presentation details[5], practical uses pushed many presentational elements and attributes into the language, driven largely by the various browser vendors. The latest standards surrounding HTML reflect efforts to overcome the sometimes chaotic development of the language[6] and to create a rational foundation for building both meaningful and well-presented documents. To return HTML to its role as a semantic language, the W3C has developed style languages such as CSS and XSL to shoulder the burden of presentation. In conjunction, the HTML specification has slowly reined in the presentational elements.

There are two axes differentiating various variations of HTML as currently specified: SGML-based HTML versus XML-based HTML (referred to as XHTML) on one axis, and strict versus transitional (loose) versus frameset on the other axis.

[edit] SGML-based versus XML-based HTML

One difference in the latest HTML specifications lies in the distinction between the SGML-based specification and the XML-based specification. The XML-based specification is usually called XHTML to distinguish it clearly from the more traditional definition; however, the root element name continues to be 'html' even in the XHTML-specified HTML. The W3C intended XHTML 1.0 to be identical to HTML 4.01 except where limitations of XML over the more complex SGML require workarounds. Because XHTML and HTML are closely related, they are sometimes documented in parallel. In such circumstances, some authors conflate the two names as (X)HTML or X(HTML).

Like HTML 4.01, XHTML 1.0 has three sub-specifications: strict, loose, and frameset.

Aside from the different opening declarations for a document, the differences between an HTML 4.01 and XHTML 1.0 documentin each of the corresponding DTDsare largely syntactic. The underlying syntax of HTML allows many shortcuts that XHTML does not, such as elements with optional opening or closing tags, and even EMPTY elements which must not have an end tag. By contrast, XHTML requires all elements to have an opening tag or a closing tag. XHTML, however, also introduces a new shortcut: an XHTML tag may be opened and closed within the same tag, by including a slash before the end of the tag like this: <br/>. The introduction of this shorthand, which is not used in the SGML declaration for HTML 4.01, may confuse earlier software unfamiliar with this new convention. A fix for this is to include a space before closing the tag, as such: <br />.

To understand the subtle differences between HTML and XHTML, consider the transformation of a valid and well-formed XHTML 1.0 document that adheres to Appendix C (see below) into a valid HTML 4.01 document. To make this translation requires the following steps:


	The language for an element should be specified with a lang attribute rather than the XHTML xml:lang attribute. XHTML uses XML's built in language-defining functionality attribute.

	Remove the XML namespace (xmlns=URI). HTML has no facilities for namespaces.

	Change the document type declaration from XHTML 1.0 to HTML 4.01. (see DTD section for further explanation).

	If present, remove the XML declaration. (Typically this is: <?xml version="1.0" encoding="utf-8"?>).

	Ensure that the documents MIME type is set to text/html. For both HTML and XHTML, this comes from the HTTP Content-Type header sent by the server.

	Change the XML empty-element syntax to an HTML style empty element (<br/> to <br>).



Those are the main changes necessary to translate a document from XHTML 1.0 to HTML 4.01. To translate from HTML to XHTML would also require the addition of any omitted opening or closing tags. Whether coding in HTML or XHTML it may just be best to always include the optional tags within an HTML document rather than remembering which tags can be omitted.

A well-formed XHTML document adheres to all the syntax requirements of XML. A valid document adheres to the content specification for XHTML, which describes the document structure.

The W3C recommends several conventions to ensure an easy migration between HTML and XHTML (see HTML Compatibility Guidelines). The following steps can be applied to XHTML 1.0 documents only:


	Include both xml:lang and lang attributes on any elements assigning language.

	Use the empty-element syntax only for elements specified as empty in HTML.

	Include an extra space in empty-element tags: for example <br/> instead of <br/>.

	Include explicit close tags for elements that permit content but are left empty (for example, <div></div>, not <div />).

	Omit the XML declaration.



By carefully following the W3Cs compatibility guidelines, a user agent should be able to interpret the document equally as HTML or XHTML. For documents that are XHTML 1.0 and have been made compatible in this way, the W3C permits them to be served either as HTML (with a text/html MIME type), or as XHTML (with an application/xhtml+xml or application/xml MIME type). When delivered as XHTML, browsers should use an XML parser, which adheres strictly to the XML specifications for parsing the document's contents.

[edit] Transitional versus strict

HTML 4 defined three different versions of the language: Strict, Transitional (once called Loose), and Frameset. The Strict version is intended for new documents and is considered best practice, while the Transitional and Frameset versions were developed to make it easier to transition documents that conformed to older HTML specification or didn't conform to any specification to a version of HTML 4. The Transitional and Frameset versions allow for presentational markup, which is omitted in the Strict version. Instead, cascading style sheets are encouraged to improve the presentation of HTML documents.

Because XHTML 1 only defines an XML syntax for the language defined by HTML 4, the same differences apply to XHTML 1 as well.

The Transitional version allows the following parts of the vocabulary, which are not included in the Strict version:


	A looser content model

	Inline elements and plain text are allowed directly in: body, blockquote, form, noscript and noframes





	Presentation related elements

	underline (u)

	strike-through (s)

	center

	font

	basefont





	Presentation related attributes

	background and bgcolor attributes for body element.

	align attribute on div, form, paragraph (p), and heading (h1...h6) elements

	align, noshade, size, and width attributes on hr element

	align, border, vspace, and hspace attributes on img and object elements

	align attribute on legend and caption elements

	align and bgcolor on table element

	nowrap, bgcolor, width, height on td and th elements

	bgcolor attribute on tr element

	clear attribute on br element

	compact attribute on dl, dir and menu elements

	type, compact, and start attributes on ol and ul elements

	type and value attributes on li element

	width attribute on pre element





	Additional elements in Transitional specification

	menu list (no substitute, though unordered list is recommended)

	dir list (no substitute, though unordered list is recommended)

	isindex (element requires server-side support and is typically added to documents server-side, form and input elements can be used as a substitute)

	applet (deprecated in favor of object element)





	The language attribute on script element (redundant with the type attribute).

	Frame related entities

	iframe

	noframes

	target attribute on anchor, client-side image-map (imagemap), link, form, and base elements







The Frameset version includes everything in the Transitional version, as well as the frameset element (used instead of body) and the frame element.

[edit] Frameset versus transitional

In addition to the above transitional differences, the frameset specifications (whether XHTML 1.0 or HTML 4.01) specifies a different content model, with frameset replacing body, containing frame elements, and optionally noframes, with a body.

[edit] Summary of specification versions

As this list demonstrates, the loose versions of the specification are maintained for legacy support. However, contrary to popular misconceptions, the move to XHTML does not imply a removal of this legacy support. Rather the X in XML stands for extensible and the W3C is modularizing the entire specification and opening it up to independent extensions. The primary achievement in the move from XHTML 1.0 to XHTML 1.1 is the modularization of the entire specification. The strict version of HTML is deployed in XHTML 1.1 through a set of modular extensions to the base XHTML 1.1 specification. Likewise someone looking for the loose (transitional) or frameset specifications will find similar extended XHTML 1.1 support (much of it is contained in the legacy or frame modules). The modularization also allows for separate features to develop on their own timetable. So for example XHTML 1.1 will allow quicker migration to emerging XML standards such as MathML (a presentational and semantic math language based on XML) and XFormsa new highly advanced web-form technology to replace the existing HTML forms.

In summary, the HTML 4.01 specification primarily reined in all the various HTML implementations into a single clear written specification based on SGML. XHTML 1.0, ported this specification, as is, to the new XML defined specification. Next, XHTML 1.1 takes advantage of the extensible nature of XML and modularizes the whole specification. XHTML 2.0 will be the first step in adding new features to the specification in a standards-body-based approach.

[edit] Hypertext features not in HTML

HTML lacks some of the features found in earlier hypertext systems, such as typed links, source tracking, fat links, and more. Even some hypertext features that were in early versions of HTML have been ignored by most popular web browsers until recently, such as the link element and in-browser Web page editing.

Sometimes Web services or browser manufacturers remedy these shortcomings. For instance, wikis and content management systems allow surfers to edit the Web pages they visit.

[edit] WYSIWYG Editors

There are some WYSIWYG editors in which the user lays out everything as it is to appear in the HTML document using a graphical user interface, and the editor renders this as an HTML document, no longer requiring the author to have extensive knowledge of HTML.

Web page editing is clearly dominated by the WYSIWYG editing model. But, this model has been criticized, primarily because of the low quality of the generated code, and there are voices advocating a change to the WYSIWYM model.

WYSIWYG editors remains a controversial topic because of their perceived flaws such as:


	Relying mainly on layout as opposed to meaning, often using markup that does not convey the intended meaning but simply copies the layout.

	Often producing extremely verbose and redundant code that fails to make use of the cascading nature of HTML and CSS.

	Often producing ingrammatal markup often called tag soup.

	As a great deal of information of HTML documents is not in the layout, the model has been criticized for its 'what you see is all you get'-nature. 



Nevertheless, since WYSIWYG editors offer convenience over hand-coded pages as well as not requiring the author to know the finer details of HTML, they still dominate web authoring.

[edit] See also


	Breadcrumb (navigation)

	HTML decimal character rendering

	HTML element

	JHTML

	List of computer standards

	List of document markup languages

	Microformat

	The HTML Sourcebook: The Complete Guide to HTML (historical reference from 1995)
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	Wikibooks has a book on the topic of
HyperText Markup Language







	
	Wikiversity has learning materials about HTML






	
	Wikiversity has learning materials about HTML Challenges





	HTML 4.01, the most recent finished specification (1999)

	HTML 5, the upcoming version of HTML

	Dave Raggett's Introduction to HTML

	Empty elements in SGML, HTML, XML, and XHTML

	(X)HTML Entities or Special Characters simple Reference
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	Office document
	
Compound Document Format  OOXML (SpreadsheetML, PresentationML, WordprocessingML)  ODF  UOF




	



	Well-known
	
HTML  XHTML  MathML  RTF  TeX  LaTeX




	



	Lesser-known
	
CML  C-HTML  ConTeXt  Crossmark  DITA  DocBook  eLML  EAD  Enriched text  GML  GuideML  HDML  HelpML  HyTime  HyperTeX  IPF  Lilypond  LinuxDoc  Lout  MML  MIF  MAML  MEI  MusicXML  OMDoc  OpenMath  POD  RTML  RTML  RFT  S1000D  TEI  Texinfo  troff  Wikitext  WML  WapTV  XAML  Z Format
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standards
	



	
Recommendations

	
Canonical XML CDF CSS DOM HTML MathML OWL P3P PLS RDF RDF Schema SISR SMIL SOAP SRGS SSML SVG SPARQL Timed Text VoiceXML WSDL XForms XHTML XInclude XLink XML XML Base XML Encryption XML Events XML Information Set XML namespace XML Schema XML Signature XPath 1.0, 2.0 XPointer XQuery XSL XSL-FO XSLT (elements)




	



	
Notes

	
XAdES XHTML+SMIL




	



	
Working Drafts

	
CCXML CURIE HTML5 InkML SCXML sXBL WICD XFDL XFrames XBL XHTML+MathML+SVG XMLHttpRequest XProc




	



	
Guidelines

	
Web Content Accessibility Guidelines




	



	
Initiative

	
Multimodal Interaction Activity W3C MVS




	



	
Deprecated

	
C-HTML HDML JSSS PGML VML









	



	Organizations
	
World Wide Web Foundation SVG Working Group WebOnt W3C Device Description Working Group WHATWG
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Text file, displayed by the command cat in an xterm window


In computing, plain text is a term used for the contents of an ordinary sequential file readable as textual material without much processing, usually opposed to formatted text.

The encoding has traditionally been either ASCII, one of its many derivatives such as ISO/IEC 646 etc., or sometimes EBCDIC.

Unicode is today gradually replacing the older ASCII derivatives limited to 7 or 8 bit codes. It will probably serve much the same purposes, but this time permitting almost any human language as well as important punctuation and symbols such as mathematical relations (   ), multiplication ( ), etc, which are not included in the more restricted ASCII set.
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[edit] Usage

The purpose of using plain text today is primarily a "lowest common denominator" independence from programs that require their very own special encoding or formatting (with due sacrifices and limitations). Plain text files can be opened, read, and edited with most text editors. Examples include Notepad (Windows), edit (DOS), ed, emacs, vi, vim, Gedit or nano (Unix, GNU/Linux), SimpleText (Mac OS), or TextEdit (Mac OS X). Other computer programs are also capable of reading and importing plain text. It can also be used by simple computer tools such as line printing text commands like type (DOS and Windows) and cat (Unix).

Plain text files are almost universal in programming; a source code file containing instructions in a programming language is almost always a plain text file. Plain text is also commonly used for configuration files, which are read for saved settings at the startup of a program.

Plain text is the original and ever popular method of conveying e-mail. HTML formatted e-mail messages often include an automatically-generated plain text copy as well, for compatibility reasons.

[edit] Encoding

[edit] Character encodings

Main article: Character encoding
Text was once commonly encoded in ASCII, using 8 bits for one letter or other character, encoding 7 bits, allowing 128 values, and using the 8th as a checksum bit when transferring a file. This just allowed the ordinary Latin alphabet, transfer control codes, parentheses and interpunction, which annoyed computer users, especially Portuguese and Swedish users. Therefore, when data transfer became more stable, the remaining 128 values were encoded everywhere differently, and in a way that made multilingual texts impossible to encode. At last Unicode was defined, which currently allows for 1,114,112 code values used for any modern text writing system, and a lot of extinct ones. For example, Unicode codes Chinese, Hebrew, and Cyrillic as well as Latin. Some of these text formats may be quite complicated to process correctly, but they still contain no structural data, such as bold start and end markers, and are therefore plain text.

[edit] Control codes

Main article: Newline
The ASCII codes before SPACE (= 32 = 20H) are not intended as displayable characters, but instead as control characters. They are used for diverse interpreted meanings. For example, the code NULL (= 0, sometimes denoted Ctrl-@) is used as string end markers in the programming language C and successors. Most troublesome of these are the codes LF (= LINE FEED = 10 = 0AH) and CR (= CARRIAGE RETURN = 13 = 0DH). Windows and OS/2 require the sequence CR,LF to represent a newline, while Unix and relatives use just the LF, and Classic Mac OS (but not Mac OS X) uses just the code CR. This was once a slight problem when transferring files between Windows and Unices, but today most computer programs treat this seamlessly.

[edit] See also


	Plaintext, most commonly used in a cryptographic context

	Cleartext usually refers to lack of protection from eavesdropping

	E-text

	MIME Content-type

	File format

	Binary file

	Text file

	Editor wars

	Source code
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Further information: e-book
An e-book reader, also called an e-book device or e-reader, is an electronic device that is designed primarily for the purpose of reading digital books and periodicals and uses e-ink technology to display content to readers. The main advantages of these devices are portability, readability of their screens in bright sunlight, and long battery life. Any Personal Digital Assistant (PDA) capable of displaying text on a screen is also capable of being an e-book reader, but without the advantages of an electronic ink display.
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[edit] Commercially available devices based on electronic paper

[edit] Devices sold directly by the manufacturer



	Manufacturer
	Model
	Intro Date
	Size [in]
	Shades
	Operating System
	total # of formats
	Touchscreen
	Wifi
	Text-to-Speech
	.mp3 remembers last mp3 file played
	integrated dictionary
	directory organization capability
	amount of memory
	Card Reader
	user replaceable battery
	Web Browser



	Onyx International
	Boox 60 (spanish)
	2010 (On sale in europe now)
	6
	16
	Linux 2.6
	14
	Wacom/stylus
	Y
	coming?
	
	Y
	Y
	RAM 128 MB; Flash 512 MB
	SDHC
	
	Y



	Wolder Electronics
	Boox-S (spanish)
	2010 (On sale in europe now)
	6
	16
	Linux 2.6
	14
	N
	N
	coming?
	
	Y
	Y
	RAM 128 MB; Flash 512 MB
	SDHC
	
	N/A



	Condor Technology Associates
	eGriver IDEO
	2010
	6
	16
	Linux 2.6
	18
	N
	Y
	Optional
	Y
	Y
	Y
	RAM 128 MB;NAND minimum 1 GB
	SDHC Memory
	Y
	N/A



	Condor Technology Associates
	eGriver Touch
	2010
	6
	16
	Linux 2.6
	8
	Capacitive Touch
	Y
	Optional
	Y
	Y
	Y
	RAM 128 MB;NAND minimum 1 GB
	SDHC Memory
	Y
	Y



	italica GmbH
	Paperback
	2010
	6
	8
	Linux
	
	
	
	
	
	Y
	directory organization capability
	512MB
	4GB SD Crad
	user replaceable battery
	



	Sony
	Reader Daily Edition PRS-900
	2009-12
	7
	16
	MontaVista Linux
	
	Y
	
	
	
	
	
	
	
	
	



	Barnes & Noble
	nook
	2009-11
	6
	16
	Android/Linux
	4
	Y (bottom screen)
	Y
	
	
	
	
	2GB (unknown available)
	Micro-SD
	Y
	



	Iriver
	Story
	2009-10
	6
	8
	
	
	N
	N
	
	
	
	
	
	Micro-SD 32GB
	
	



	Sony
	Reader Touch Edition PRS-600
	2009-08
	6
	8
	MontaVista Linux
	
	Y
	
	
	
	Y
	
	512MB (380MB Available)
	Memory Stick PRO Duo & SD Card (16GB max)
	
	



	Hanvon
	N516
	2009
	5
	8
	Linux 2.6
	
	
	
	
	
	
	
	
	
	
	



	Hanvon
	N518
	2009
	5
	8
	Win CE 5.0
	
	Y
	
	
	
	
	
	
	
	
	



	Hanvon
	N520
	2009
	5
	8
	Win CE 5.0
	
	Y
	
	
	
	
	
	
	
	
	



	PocketBook
	PocketBook 301
	
	6
	16
	Linux
	
	N
	
	?
	?
	?
	?
	RAM 64 Mb; HDRAM 512 Mb
	SD, SDHC
	?
	



	Sony
	Reader Pocket Edition PRS-300
	2009-08
	5
	8
	MontaVista Linux
	3
	
	
	
	
	
	
	512MB (480MB Available)
	N
	
	



	Bookeen
	Cybook Opus
	2009-08
	5
	4
	Linux
	
	
	
	
	
	
	
	
	Micro SD, SDHC
	Y
	



	Elonex
	eBook
	2009-07
	6
	4
	
	
	
	
	
	
	
	
	
	
	
	



	Endless ideas
	BeBook Mini (Hanlin V5 clone)
	
	5
	8
	
	
	N
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Endless ideas
	BeBook One (Hanlin V3 clone)
	
	6
	4
	
	
	
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Interead
	COOL-ER
	2009-06
	6
	8
	
	
	
	
	
	
	
	
	
	
	
	



	Samsung
	Papyrus
	2009-06
	5
	8
	
	
	
	
	
	
	
	
	
	
	
	



	Amazon
	Kindle DX
	2009-06
	9.7
	16
	Linux
	12
	
	
	Y
	
	Y
	
	4GB (3.3 Available)
	N
	
	



	Amazon
	Kindle 2
	2009-02
	6
	16
	Linux
	12
	
	
	Y
	
	Y
	
	2 GB (1.4 Available)
	N
	
	



	Foxit Software
	eSlick
	2009
	6
	4
	
	
	
	
	
	
	
	
	
	SD 4GB
	
	



	Sony
	Reader PRS-700
	2008-10
	6
	8
	MontaVista Linux
	
	Y
	
	
	
	
	
	
	
	
	



	Sony
	Reader PRS-505
	2008
	6
	8
	MontaVista Linux
	
	
	
	
	
	
	
	
	sd card and memory stick
	
	



	iRex Technologies
	Digital Reader 1000
	2008
	10.2
	16
	
	9
	Y
	
	
	
	
	Y
	
	SD Card
	
	



	Jinke
	Hanlin V5
	2008
	5
	8
	
	
	
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Amazon
	Kindle
	2007
	6
	4
	
	
	
	
	
	
	
	
	
	No
	
	



	Bookeen
	Cybook Gen3
	2007
	6
	4
	
	
	
	
	
	
	
	
	
	SD Card
	
	



	Jinke
	Hanlin V3
	2007
	6
	4
	
	19
	
	
	
	
	
	
	
	SD up to 4GB per OEM specs, but 16GB SDHC has worked
	
	



	Sony
	Reader PRS-500
	2006
	6
	8
	MontaVista Linux
	
	
	
	
	
	
	
	
	
	
	



	Jinke
	Hanlin V2
	2006
	6
	4
	
	
	
	
	
	
	
	
	
	
	
	



	iRex Technologies
	iLiad
	2006
	8.1
	16
	
	
	
	
	
	
	
	
	
	
	
	



	Sony
	Libri
	2004
	6
	4
	
	
	
	
	
	
	
	
	
	
	N/A
	




[edit] Supported File Formats



	Manufacturer
	Model
	total # of formats
	.epub
	.pdb
	.arg
	.azw
	.djvu
	.html
	.lbr
	.lit
	.mobi
	.opf
	.pdf
	.pdg
	.tr3
	.txt
	.xeb
	.mp3



	Onyx International
	Boox 60 (spanish)
	14
	Yes
	No
	No
	No
	No
	?
	No
	No
	Partial (no DRM)
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Wolder Electronics
	Boox-S (spanish)
	14
	Yes
	No
	No
	No
	No
	Yes
	No
	No
	Partial (no DRM)
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Condor Technology Associates
	eGriver IDEO
	18
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



	Condor Technology Associates
	eGriver Touch
	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



	italica GmbH
	Paperback
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader Daily Edition PRS-900
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Barnes & Noble
	nook
	4
	Yes
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	No
	?
	Yes



	Iriver
	Story
	
	Yes
	?
	No
	No
	No
	Yes
	Yes
	No
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader Touch Edition PRS-600
	
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Hanvon
	N516
	
	?
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?



	Hanvon
	N518
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Hanvon
	N520
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	PocketBook
	PocketBook 301
	
	Yes
	?
	Yes
	?
	Yes
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader Pocket Edition PRS-300
	3
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?



	Bookeen
	Cybook Opus
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	?



	Elonex
	eBook
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	?



	Endless ideas
	BeBook Mini (Hanlin V5 clone)
	
	Yes
	?
	?
	?
	?
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Endless ideas
	BeBook One (Hanlin V3 clone)
	
	Yes
	?
	?
	?
	?
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Interead
	COOL-ER
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Samsung
	Papyrus
	
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?



	Amazon
	Kindle DX
	12
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Amazon
	Kindle 2
	12
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Foxit Software
	eSlick
	
	Yes
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader PRS-700
	
	Yes
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader PRS-505
	
	Yes
	?
	?
	?
	?
	?
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	iRex Technologies
	Digital Reader 1000
	9
	?
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	?



	Jinke
	Hanlin V5
	
	Yes
	?
	?
	?
	Yes
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Amazon
	Kindle
	
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	?
	?
	Yes
	?
	Yes



	Bookeen
	Cybook Gen3
	
	Yes
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Jinke
	Hanlin V3
	19
	Yes
	?
	?
	?
	Yes
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Sony
	Reader PRS-500
	
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	?
	Yes
	?
	Yes



	Jinke
	Hanlin V2
	
	Yes
	?
	?
	?
	Yes
	Yes
	?
	Yes
	Yes
	?
	Yes
	?
	?
	Yes
	?
	Yes



	iRex Technologies
	iLiad
	
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	Yes
	?
	?



	Sony
	Libri
	
	?
	?
	?
	?
	?
	?
	?
	?
	?
	?
	Yes
	?
	Yes
	?
	?
	?




This list is missing many of the 1st and 2nd generation E-reader devices from the 1990s to 2005.

[edit] Rebranded devices


	Hanlin V3 -> BeBook (EU): BeBook, Koobe (HU), Astak EZ Reader (US), Lbook (UA) Papyre (Spain)

	Netronix EB001 -> PocketBook (UA), Astak Mentor EZ Reader, Cybook Gen3 (200Mhz version)

	Netronix EB600 -> Cool-er, PocketBook+, Elonex eBook, eSlick, Astaka Mentor EZ Reader, Cybook Gen3 (400Mhz version), PocketBook (UA, EU)

	Onyx Boox 60 -> BeBook Neo, Wolder Boox



[edit] Announced devices or prototypes


	QUE proReader by Plastic Logic (May 17, 2010)

	Reader Daily Edition PRS-900 (7 inch touchscreen, 16 shades of gray) by Sony (December 2009)

	txtr, (October 2009), 6 inch reader from Wizpac

	Readius by Polymer Vision (Autumn 2008) UPDATE: Polymer Vision filed for Chapter 11 bankruptcy in July 2009. This ebook reader will not be coming to market in its current form.

	Alex by Spring Design (January 2010)

	Skiff Reader (2010), 11.5 inch device  by Skiff

	eDGe by enTourage (Coming in 2010)



[edit] Device using an LCD screen


	URBook 5" and 7" using TFT Transflective screen [7] expected to release April 2010

	miBook miBook using a 7" TFT screen

	ECTACO jetBook using a TFT Transflective screen[8]

	eBook - JE100 JoinTech using a TFT Color Screen Touch Panel LCD

	eBookwise 1150  Back-lit 5.5" diagonal 4-bit grayscale LCD touch screen



[edit] Discontinued models and products


	Cybook / Cybook Gen1 Sold by Cytale (1998 - 2003) then by Bookeen (2003 - 2007), now replaced with Cybook Opus

	Franklin eBookMan - 1999(?)-2002 (last model), although new eBookMans are available from Ectaco

	Apple Newton MessagePad - 1993-1998



[edit] Other mobile text viewers





A Symbian OS smartphone used as an e-book reader


Some portable multimedia players and smartphones include a text viewer, e.g. several Cowon players, including the Cowon D2 and the iAUDIO U3 and Mobipocket Reader for Symbian OS and Windows Mobile mobile phones and devices. Adobe Reader mobile also turns Windows Mobile devices (for example, Samsung Omnia) into suitable e-Book viewers. Apple's iPhone, iPad and iPod Touch are also acquiring status as e-book readers through the Lexcycle Stanza and eReader apps. A recent Windows Mobile phone from HTC, the HD2 model, has a larger screen with higher resolution than the iPhone, and is also becoming a popular ebook platform. WordPlayer or FBReader turns Android phones into e-book readers. PalmOS based devices and smartphones are also usable for reading books. PalmOS supports PalmDoc, iSilo, Mobipocket reader, PDF, HTML conversion, text format, Handstory, TealDoc among many other software titles, in addition to on-the-device word processing.

There are also mobile devices capable of wordprocessing. Conversely, fully functional tablet notebooks (with screens that turn 180 degrees and lie with the back to the keyboard) and subnotebooks are used as e-book-readers.

[edit] See also


	Comparison of e-book formats - includes both device and software formats



[edit] References



	


	This article uses bare URLs. Please help improve this article by turning bare URLs into proper citations containing all of the information on the referenced work's title, author, date, and web site name, so that the article remains verifiable in the future.

This page may also be able to help find problematic links. Several templates are available for formatting.(February 2010)






	^ [1]

	^ [2]

	^ [3]

	^ [4]

	^ [5]

	^ [6]

	^ QUE proReader with 4GB & Wi-Fi, accessed Feb 14, 2010, lists May 17, 2010 as availability date.

	^ Wed 30 Dec. "Alex is Coming!". The Best eReaders. http://www.bestereaders.net/alex-is-coming/. Retrieved 2010-01-02.

	^ "Skiff's Big-Screen E-Reader to Debut at CES". PCWorld. 2010-01-05. http://www.pcworld.com/article/185832/skiffs_innovative_big_screen_ereader_to_debut_at_ces.html. Retrieved 2010-01-05.

	^ Wed 30 Dec. "eDGe". eReader Sales. http://www.ereadersales.net/coming-soon-the-edge/.

	^ "1150 Reading Device". eBookwise. http://www.ebookwise.com/ebookwise/ebookwise1150.htm. Retrieved 2010-01-02.




[edit] External links


	List of the main e-book readers and their general characteristics

	7 Things You Should Know About E-Readers, Educause, March 2010





	
	Wikimedia Commons has media related to: E-book readers
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Computer sizes



	



	Classes of computers



	



	Larger
	
Super Minisuper Mainframe Mini (Midrange) Supermini Server

	





	



	Micro
	
Personal (Workstation Desktop Home SFF (Nettop)) Plug Portable




	



	Mobile
	



	
Desktop replacement computer Laptop Subnotebook (Netbook Smartbook) Tablet (Ultra-Mobile PC) Portable/Mobile data terminal Electronic organizer E-book reader Pocket computer Handheld game console




	



	
Wearable computer

	
Calculator watch Virtual retinal display Head-mounted display (Head-up display)




	



	
PDAs/IAs

	
Handheld PC Pocket PC Smartphone PMPs DAPs




	



	
Calculators

	
Scientific Programmable Graphing









	



	Others
	
Single-board computer Wireless sensor network Microcontroller Smartdust Nanocomputer
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Alex Reader

	Manufacturer
	Spring Design



	Release date
	March 2010



	Introductory price
	$359



	Operating system
	Android



	Power
	rechargeable battery



	CPU
	Monahan PXA303 (624MHz)



	Storage capacity
	SD Card



	Display
	6"E Ink display

3.5" color touchscreen LCD display



	Input
	color touchscreen, buttons.



	Connectivity
	Wi-Fi



	Dimensions
	225 x 120 x 14 mm



	Weight
	310g




The Alex Reader is a planned e-book reader created by Spring Design. As with the Barnes & Noble nook, the Alex features dual screens, the upper being a 6-inch black and white electronic ink and the lower being a 3.5 inch touch screen color LCD. The device has Wi-Fi and mobile network connectivity and has "full internet browsing". The device runs on Google Android. International release was expected during the first week of March 2010; but, as of 8 March 2010, the device was not yet available. 
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[edit] Features

Alex is the latest e-reader on the market that combines two displays, combining the efficiency and reading comfort of the e-Ink display with the responsiveness, color, and browsing abilities of the LCD. The Alex is from Spring Design, Inc. and will be sold online and in Borders bookstores. Unlike the nook, the secondary LCD screen is used for more than navigation. You can view content on either of the screens and use a button to flip the display back and forth b/w the touch color screen and EPD screen.

The Alex reader runs applications out of the box and requires no "jailbreaking" or "rooting" to do so. The included applications include a book reader, mp3 player, web browser, and tools to manage annotations of e-reader content. You can highlight, record voice comments, and add hyperlinks.

[edit] See also


	List of Android devices

	List of e-book readers



[edit] References



	^ "Alex E-Reader: Spring Design Unveils Google Android Based Reader". Huffington Post. October 19, 2009. http://www.huffingtonpost.com/2009/10/19/alex-e-reader-spring-desi_n_325987.html. Retrieved October 25, 2009.

	^ Danny Allen (October 19, 2009). "Spring Design's Alex eReader Runs Android, Has Dual Displays". Gizmodo. http://gizmodo.com/5384709/spring-designs-alex-ereader-runs-android-has-dual-displays. Retrieved October 25, 2009.




[edit] External links


	Official website

	Alex Reader Connection, Online user community
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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Android



	



	Development
	
Android SDK Apache Ant Dalvik Eclipse Google Code




	



	Apps
	
Gmail Maps Goggles




	



	Services
	
Android Market




	



	Models
	
Agora Archos 5 Devour DEXT Dream Legend Desire Droid Eve FreeRunner Galaxy Hero Liquid Magic Moment Mini 5 Nexus One nook Passion Tattoo Zii EGG XPERIA X10




	



	Lists
	
Devices Topics















	
	This book-related article is a stub. You can help Wikipedia by expanding it.
vde







	
	This computer hardware-related article is a stub. You can help Wikipedia by expanding it.
vde











Retrieved from "http://en.wikipedia.org/wiki/Alex_Reader"
			Categories: Electronic paper technology | Dedicated e-book devices | Android devices | Book stubs | Computer hardware stubs			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
		
			
			
				
				
			
						 This page was last modified on 8 March 2010 at 15:28.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Elonex ebook

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			

	


	This article may not meet the general notability guideline. Please help to establish notability by adding reliable, secondary sources about the topic. If notability cannot be established, the article is likely to be merged, redirected, or deleted. (September 2009)




The Elonex eBook is an e-book reader from UK company Elonex available since July 2009.
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[edit] Elonex 511EB

This model operates on the same system as another model by Hanvon.

[edit] Specifications

Thickness: 9mm

Weight: 180g

Battery life: 8000 pages between charges

Screen: E Ink, 5 inch screen

Memory: Micro SD card slot (up to 32gb supported). 512 MB onboard memory.

File support: Supports ebook formats TXT, PDF, HTML, ePub

Other: Variable font size, headphone jack, microphone, QWERTY keyboard, text-to-speech

[edit] Sale

This model was sold with a free 4gb micro SD card for 129.99 toward the end of December 2009 and during January 2010, by Waterstone's in the UK. Previously, it was sold through Borders for 189 without the micro SD card.

[edit] Bugs

Originally, the reader was unable to interpret carriage returns in .htm files; this caused words to run together when displayed on the screen. A firmware update is made available through the Elonex support page that fixes this issue. Another firmware update was due to be made available in the first week of February 2010 "to address some minor unresolved issues and also add additional note taking functionality to the 511EB."  This update has been delayed several times, but is now scheduled for 22nd March.

[edit] References


	^ "Elonex Plc:: News", captured 2nd Feb 2010

	^ "Waterstone's backs budget Elonex", TheBookseller.com, captured 2nd Feb 2010

	^ "Elonex:: Support", captured 2nd Feb 2010.
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The Fujitsu FLEPia is the first color e-reader and is capable of displaying up to 260,000 colors. Released in Japan in 2009, Fujitsu plans on releasing the device in the United States.

[edit] Specifications


	Size: 158 x 240 x 12.5mm

	Weight: 385 g

	Display: 8 inch

	Resolution: 768 x 1024 pixels

	Number of Displayable Colors: 260,000 colors (3 Scans); 4,096 (2 Scans); 64 colors (1 Scan)

	Re-Draw Speed: 1.8 seconds (1 Scan), 5 seconds (2 Scans), 8 seconds (3 Scans)

	Memory: SD Memory Card (Maximum up to 4GB)

	Battery: 40 continuous hours (displaying 2,400 pages/at 1 minute per page/with 64 colors)

	Wireless: WiFi and Bluetooth

	MSRP: 99,750 JPY (~$1075)

	Available case colors: white and black.



[edit] References



	^ "Fujitsu Begins On-Line Consumer Sales of Worlds First Color E-Paper Mobile Terminal FLEPia". fujitsu.com. 2009-03-18. http://www.frontech.fujitsu.com/en/release/20090318.html.

	^ Worlds First Color E-Book Reader Goes on Sale

	^ Melissa Perenson (2010-01-09). "Fujitsu FLEPia e-reader makes a U.S. appearance". PC World. http://www.macworld.com/article/145602/2010/01/fujitsu_flepia.html. Retrieved 2010-01-28.




[edit] External links


	Technology Review - A Color E-Reader

	PC World - Fujitsu Launches Color E-Paper Terminal: Bad News for Kindle?

	The Standard - Fujitsu FLEPia E-Reader Makes A U.S. Appearance
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Amazon Kindle 2

	

The Kindle 2



	Manufacturer
	Foxconn for Amazon.com



	Type
	E-book reader



	Release date
	1st generation: November 19, 2007

2nd generation: February 9, 2009

Kindle DX: June 10, 2009



	Operating system
	Linux-2.6.10



	Power
	3.7V, 1530mAh lithium polymer, BA1001 model



	CPU
	Freescale 532MHz, ARM-11



	Storage capacity
	(total/user available) 256MB/180MB (original) or 2 GB/1.4GB (Kindle 2) or 4GB/3.3GB (Kindle DX) internal flash memory



	Display
	6in diagonal,

3.6in (91mm)  4.8in (122mm),

600800pixels or 0.48megapixels,

167ppi density,

4-level grayscale (original)

or 16-level grayscale (Kindle 2)

electronic paper



	Input
	USB 2.0 port (micro-B connector),

SD card (original model only),

3.5mm stereo headphone jack

built-in speaker,

AC power adapter jack



	Connectivity
	Amazon Whispernet using EVDO/CDMA AnyDATA wireless modem



	Dimensions
	8.0  5.3  0.8in (203  135  20.3mm) (original) 8.0  5.3  0.36in (203  135  9.14mm) (Kindle 2)



	Weight
	10.2oz (290g)




Amazon Kindle is a software and hardware platform developed by Amazon.com subsidiary Lab126 for rendering and displaying e-books and other digital media. Three hardware devices, known as "Kindle," "Kindle 2," and "Kindle DX" support this platform. Kindle software applications exist for Windows, iPhone OS, and BlackBerry, with a Mac OS X version in development. The first hardware device was released in the United States on November 19, 2007.

The Kindle hardware device uses an E Ink brand electronic paper display and is able to download content over Amazon Whispernet using the Sprint EVDO in the USA or, for newer Kindle 2 devices, AT&T's network, which also works internationally. The Kindle hardware device can be used without a computer, and Amazon Whispernet is accessible without any monthly fee. All Kindle models provide free access to the Internet in the U.S. over cellular networks. Kindle devices sold prior to October 19, 2009 were sold only in the United States. On October 7, 2009, Amazon announced an international version of the Kindle 2 with a built-in 3G (HSDPA) and EDGE/GSM wireless modem for connectivity in over 100 countries. This international version went on sale October 19, 2009 worldwide.

On March 3, 2009, Amazon.com launched an application called Kindle for iPhone in the iTunes App Store, allowing iPhone and iPod Touch owners to read Kindle content on those devices. Through a technology termed "Whispersync," customers can synchronize reading progress, bookmarks, and other information across Kindle hardware devices and other mobile devices.

Amazon announced the Kindle DX on May 6, 2009. This device has a larger screen than its predecessors and supports PDF files natively. It also is the thinnest Kindle to date and offers an accelerometer, which enables the user to seamlessly rotate pages between landscape and portrait orientations when the Kindle DX is turned on its side. It is marketed as more suitable for displaying newspaper and textbook content.

Amazon has released Kindle for PC free of charge, allowing users to read Kindle books on a Windows PC.
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[edit] History and stats

[edit] Original Kindle





The Kindle 1


Amazon's first offering of Kindle in November 2007 sold out in five and a half hours, and the device remained out of stock for five months until late April 2008.

The original Kindle device features a 6inch (diagonal) 4-level grayscale display, retailed for US$399. Amazon subsequently lowered the price to $359. The 250MB of internal memory in the Amazon Kindle 1 can hold approximately 200 non-illustrated titles, and the memory is expandable with an SD memory card. This model is no longer available as a new item because the Kindle 2 replaced the original version.

On the original Kindle, Whispernet only works in the United States, but content can be downloaded from Amazon over the Internet. Amazon did not sell the original Kindle outside the United States. Plans for a launch in the UK and other European countries were delayed by problems with signing up suitable wireless network operators.


[edit] Kindle 2

On February 9, 2009, Amazon announced the Kindle 2. It became available for purchase on February 23, 2009. The Kindle 2 features 16-level grayscale display, improved battery life, 20 percent faster page-refreshing, a text-to-speech option to read the text aloud, and overall thickness reduction from 0.8 to 0.36inches (9.1mm).

The Kindle 2 has 2GB of internal memory of which 1.4GB is user-accessible. Amazon estimates that the Kindle 2 will hold about 1500 non-illustrated books. Unlike the original Kindle, Kindle 2 does not have a slot for SD memory cards. To promote the new Kindle, author Stephen King made UR, his then-new novella, available exclusively through the Kindle Store. On October 22, 2009, Amazon ceased selling the Kindle 2 as originally built in favor of the international version it had introduced earlier in the month.

According to an early review by iFixIt, the Kindle 2 features a Freescale 532MHz, ARM-11 90nm processor, 32MB main memory, 2GB moviNAND flash storage, and a 3.7V 1530mAh lithium polymer battery. On November 24, 2009, Amazon released a firmware update for the Kindle 2 that it said increases battery life by 85% and introduces native PDF support.

[edit] Kindle 2 International Version

On October 7, 2009, Amazon announced an international version of the Kindle 2 that works in over 100 countries. It became available October 19, 2009. The international Kindle 2 is physically very similar to the U.S.-only model although it uses a different mobile network standard. The original Kindle 2 uses the Sprint network while the international version uses AT&T's U.S. mobile network and roams on 3G, EDGE, and GPRS on GSM networks in other countries. On October 22, Amazon lowered the price on the international version to $259 from $279 and ceased selling new versions of the U.S.-only model.

[edit] Kindle DX


Amazon Kindle DX

	

The Kindle DX



	Manufacturer
	Foxconn for Amazon.com



	Type
	e-book reader



	Release date
	June 10, 2009



	Operating system
	Linux-2.6.22.19



	Power
	Lithium polymer, 3.7 V, 1530 mAhr, 5.66 Wh, P/N 170-1012-00



	CPU
	Freescale 532MHz i.MX31L, ARM-11



	Storage capacity
	4GB internal flash memory (82.5% user-accessible)



	Display
	9.7in diagonal (5.4" (137 mm) x 7.9" (201 mm)),

8241200pixels or 0.99 megapixels,

150 ppi,

16-level grayscale

electronic paper



	Input
	USB 2.0 port (micro-B connector),

3.5mm stereo headphone jack,

built-in stereo speakers,

AC power adapter jack



	Connectivity
	Amazon Whispernet (Sprint)using EVDO/CDMA AnyDATA wireless modem E727NV WN2, with fallback to 1xRTT



	Dimensions
	10.4  7.2  0.38in (264  183  9.7mm)



	Weight
	18.9oz (540g)




On May 6, 2009, Amazon announced the Kindle DX, which retails for $489. It is the first Kindle model with an accelerometer, automatically rotating pages between landscape and portrait orientations if the device is turned on its side, unless automatic rotation is disabled by the user. It is slightly over 3inch (about 8.5mm) thick, has a 4GB (3.3GB user-accessible) storage capacity, holding approximately 3500 non-illustrated e-books, a 9.7inch (24.6cm) display with 1200x824pixel resolution, and a battery life of up to one week while using wireless or two weeks offline. The DX adds support for PDF files natively, built-in stereo speakers, and 1xRTT wireless technology as a fallback option for when EVDO connectivity is not available. Like the Kindle 2, it does not have an SD memory card slot. The model was released on June 10, 2009.

[edit] Kindle DX International

Since January 19, 2010, the Kindle DX International ships in 100 countries.

[edit] Overall

The exact sales numbers were not released by the company, but according to some estimates based on official statements, it is estimated that as of Q4-2009 there were about 1.5 million devices sold.

Amazon e-book sales overtook print for the first time on Christmas Day of 2009.

[edit] Content

Users can download content from Amazon and some other Kindle content providers in the proprietary Kindle format (AZW) or load content in various formats from a computer by simply emailing DOC, TXT, and PDF files to their own Kindle email address. Kindle Terms of Use forbid transferring Amazon e-books to another user or a different type of device. Users can select reading material using the Kindle itself or through a computer at the Amazon Kindle store and can download content through the Kindle Store, which upon the initial launch of the Kindle had more than 88,000 digital titles available for download. This number continued steadily increasing to more than 275,000 by late 2008. As of July 1, 2009, there were more than 300,000 books available for download. In late 2007, new releases and New York Times bestsellers were being offered for approximately US$10, with first chapters of many books offered as free samples. Many titles, including some classics, are offered free of charge or at a low price, which has been stated to relate to the cost of adapting the book to the Kindle format. Magazines, newspapers, and blogs via RSS such as popular blogs (Amazon Daily, Huffington Post, and Kindle me elmo) are provided by Amazon per a monthly subscription fee or a free trial period. Newspaper subscriptions cost from US$5.99 to $14.99 per month; magazines charge between $1.25 and $10.99 per month, and blogs charge from $0.99 to $1.99 per month.

The device is sold with electronic editions of its owner's manual and the New Oxford American Dictionary. Owners cannot use a dictionary in a language other than English because it serves as the "default lookup dictionary." The Kindle also contains several free experimental features including a basic web browser. Users can also play music from MP3 files in the background in the order they were added to the Kindle. Operating system updates are designed to be received wirelessly and installed automatically during a period in sleep mode in which wireless is turned on.

[edit] File formats

The original Kindle supported only unprotected Mobipocket books (MOBI, PRC), plain text files (TXT), topaz format books (.tpz), and Amazon's proprietary DRM-restricted format (AZW). Version 2.3 firmware upgrade for Kindle 2 (U.S. and International) added native PDF support. Earlier versions did not fully support Portable Document Format (PDF), but Amazon provided "experimental" conversion to the native AZW format, with the caveat that not all PDFs may format correctly. It does not support the EPUB ebook standard. Amazon offers an email-based service that will convert JPEG, GIF, PNG, and BMP graphics to AZW. Amazon will also convert HTML pages and Microsoft Word (DOC) documents through the same email-based mechanism, which will send a Kindle-formatted file to the device directly for $0.15 per MB or to a personal e-mail account for free. These services can be accessed by sending emails to <kindleusername>@kindle.com and to <kindleusername>@free.kindle.com for Whispernet-delivered and free email-delivered file conversion, respectively. The file that the user wants to be converted needs to be attached to these emails. Users could also convert PDF and other files to the first-generation Kindle's supported formats using third-party software. The original Kindle supported audio in the form of MP3s and Audible audiobooks (versions 2, 3 and 4), which had to be transferred to the Kindle via USB or on an SD card.

Initially, Kindle 1 only supported the ISO 8859-1 (Latin 1) character set for its content; Unicode characters and non-Western characters were not supported. A firmware update in February 2009 added support for additional character sets, including ISO 8859-16.

Kindle 2 added support for Audible Enhanced (AAX) format, but dropped support for Audible versions 2 and 3. Using the experimental web browser, it was possible to download books directly on the Kindle (in MOBI, PRC and TXT formats only). Hyperlinks in a Mobipocket file could be used to download e-books but could not be used to reference books stored in the Kindle's memory. Kindle DX added native support for PDF files.

[edit] User-created annotations

Users can bookmark, highlight, and look up content. Pages can be dog-eared for reference and notes can be added to relevant content. While a book is open on the display, menu options allow users to search for synonyms and definitions from the built-in dictionary. The device also remembers the last page read for each book. Pages can be saved as a "clipping", or a text file containing the text of the currently displayed page. All clippings are appended to a single file, which can be downloaded over a USB cable.

[edit] Content sources



	Link
	Formats 
	Wireless transfer
	Wired transfer
	Available titles
	Notes



	Amazon.com
	AZW
	Yes
	Yes
	450,000
	Amazon.com has over 450,000 titles available.



	Project Gutenberg
	TXT, MOBI
	Yes
	Yes
	30,000
	Project Gutenberg contains over 30,000 free titles.



	FreeKindleBooks
	MOBI
	Yes
	Yes
	1,000
	This is a site that has mostly Gutenberg books automatically formatted for the Kindle.



	pdfbooks
	PDF
	No
	Yes
	7,000
	This site contains 7,000 Project Gutenberg titles in PDF version. Each title also available in PDF version formatted for mobile devices.



	World Public Library
	PDF
	No
	Yes
	400,000
	Approximately 400,000 titles.



	Fictionwise
	eReader, PDF, LIT, .PDB, RB, FUB, KML, LRF, PRC, MOBI, IMP
	Yes
	Yes
	
	Fictionwise, E-books in various formats, both encrypted and unencrypted. Only the Multiformat books can be read on Kindle



	Mobipocket
	MOBI
	No
	Yes
	120,000
	Mobipocket has lots of titles but only demos and free books can be read on Kindle.



	Webscriptions
	PRC, RB, RTF, LRF, LIT, HTML
	Yes
	Yes
	1,000
	Webscriptions sell non-encrypted content.



	WOWIO
	PDF
	No
	Yes
	5,000
	Books are free if viewed online; otherwise the user must pay for non-DRM PDF downloads.



	ManyBooks.net
	AZW
	Yes
	Yes
	26,000
	Over 26,000 titles. Has a Kindle format automatically generated from Gutenberg ASCII texts, without author listings or tables of contents.



	RetroRead.com
	MOBI,
	Yes
	No
	500,000
	Provides access to over 500,000 public domain Google ebooks -- converts epub format to mobi and emails to user's Kindle.



	Feedbooks
	PDF, PRC, LRF, EPUB
	Yes
	Yes
	4,000
	Share books, self published books and a make-it-yourself newspaper.



	Munseys
	PRC, HTM, PDF, LIT, LRF, PDB, RB, IMP, EPUB
	Yes
	Yes
	28,000
	Over 28,000 free books, both classic and contemporary.



	MobileRead
	PRC, LRF, EPUB
	Yes*
	Yes
	2,500
	Free out-of-copyright books.



	zinepal.com
	MOBI, PDF, EPUB
	Yes
	Yes
	3,000
	Users can collate content from Atom/RSS feeds and other web sources.



	Link
	Formats
	Wireless transfer
	Wired transfer
	Available titles
	Notes





	^ Format marked bold are supported by kindle.

	^           Only DRM-free Mobipocket (MOBI, PRC) files can be read by Kindle

	^    PDF is supported for Kindle DX and for Kindle 2 as of software revision 2.3.



[edit] Kindle Development Kit (KDK)

On January 21st, 2010, Amazon announced the forthcoming release of their Kindle Development Kit. Their aim is to allow developers to build 'active content' for the Kindle, and a beta version was announced with a February 2010 release date. A number of companies have already experimented with delivering active content through the Kindle's bundled browser, and the KDK promises 'sample code, documentation, and the Kindle Simulator' together with a new revenue sharing model for developers.

[edit] Digital Text Platform





The text can also be displayed in larger sizes


Concurrently with the Kindle device, Amazon launched the Digital Text Platform, a system for authors to self-publish directly to the Kindle. In open beta testing as of late 2007, the platform has been promoted to established authors by e-mail and by advertisements at Amazon.com. Authors can upload documents in several formats for delivery via Whispernet and charge between $0.99 and $200.00 per download. The authors receive 35% of revenues based on their list price, regardless of discounts by Amazon.

[edit] Criticism

[edit] Technical limitations


	Hardware



There is concern about the specific hardware choices made for the device. For example, the Kindle 2 lacks the memory expansion slot which was part of the original Kindle, which not only affects the potential number of e-books which can be stored on the device, but also removes potential capabilities to import e-books onto the device via memory card. The Kindle 2 also has issues with frequent mis-tapping of some of the buttons. Another hardware decision which has been questioned is the non-availability of WiFi functionality on the Kindle. Instead, the device relies on Sprint's EVDO, AT&T's 3G network, or 1xRTT data services for Internet access, which, critics argue, does provide a large amount of geographical coverage, but also drives the price of the device up considerably.


	File format support



E-books of unencrypted .MOBI files, .TXT files, or .AZW formats can be transferred to the Kindle over a USB connection and read, but any other e-book formats are not supported. The original Kindle and the Kindle 2 firmware before the 2.3 firmware update cannot read e-books or files in the PDF format. However, PDFs and several other file formats can be converted using a number of downloadable applications, free conversion by email, or a similar method that sends the converted content to the owner's Kindle for a fee.


	Poor contrast



There are concerns that the Kindle 2's contrast in small text is poor compared to the original Kindle. Side-by-side comparisons show slight differences attributable to factors such as slightly darker background and different fonts on the two devices  Some Kindle 2 users have reverted back to the original Kindle due to this issue.


	Limited organization ability



The Kindle does not allow the user to organize books into folders. There is an option to select whether documents, subscriptions, books, or everything on the device appear on the home page. Another option orders the items on the home page according to title, author, or download date. Books may also be tagged with one or more keywords by inserting the tags into notes added to the book. Users can then search for books by tag.


	No user-serviceable battery



The Kindle 2 does not have a removable battery. If the battery fails on a Kindle 2, the whole unit must be sent to Amazon for repair.

[edit] Business model

Other criticisms involve the business model behind Amazon's implementation and distribution of e-books. Amazon introduced a software application allowing Kindle books to be read on an iPhone or iPod Touch. Amazon soon followed with an application called "Kindle for PCs" that can be run on a Windows PC. Due to the book publisher's DRM policies, there is no right of first sale with the e-books. Amazon states they are licensed, not purchased; so unlike paper books, buyers do not actually own their e-books.

A reviewer from CNET expressed concern with the presentation of the device despite its ergonomic appeal.


	File format and DRM



Amazon owns Mobipocket, and the Kindle AZW file format and DRM scheme are similar to the Mobipocket file format and DRM scheme, yet Kindle is not able to read DRM-protected Mobipocket books without resorting to third-party conversions tools.


	Limited number of downloads



A book may be downloaded from Amazon to a limited number of devices. The limit ranges from one to six devices, depending on an undisclosed amount of licenses set by the book publisher. When the limit is reached, Amazon Customer Support must be contacted to free up licenses to allow the book to be downloaded to a new device. This limits the number of times Kindle users can download books to new Kindles as they are replaced or updated by owners. However, Amazon does not restrict the number of times a book may be downloaded to the same device.


	Pricing



The Kindle 2 was criticized for its high original retail price of US$359, compared to the $185.49 it allegedly costs to manufacture. On July 8, 2009, Amazon reduced the price of the Kindle 2 to $299. On October 7, 2009, Amazon reduced the price of the Kindle 2 further to $259.


	Revenue sharing on books



In a December 5, 2009 interview with the New York Times, CEO Jeff Bezos revealed that Amazon.com keeps 65% of the revenue from all ebook sales for the Kindle. The remaining 35% is split between the book author and publisher. After numerous commentators observed that Apple's popular App Store offers 70% of royalties to the publisher, Amazon began a program that offers 70% royalties to Kindle publishers who agree to certain conditions.

[edit] Remote content removal

On July 17, 2009, Amazon.com withdrew certain Kindle titles, Animal Farm and Nineteen Eighty-Four (1984) by George Orwell, from sale, refunded the cost to those who had purchased them, and remotely deleted these titles from purchasers' devices after discovering that the publisher lacked rights to publish the titles in question. Notes and annotations for the books made by users on their devices were left in a separate file, but "rendered useless" without the content they were directly linked to. The move prompted outcry and comparisons to Nineteen Eighty-Four itself. In the novel, books, magazines and newspapers in public archives that contradict the ruling party are edited or destroyed, long after being published; the removed materials go "down the Memory Hole", nickname for an incinerator chute. (1984 was published in 1949, when books and other documents existed only in paper form: text-editors, word-processors, and digital books were not even mentioned by science fiction authors.) Customers and the press strongly noted the resemblance to the censorship in the novel, and described Amazon's action in Orwellian terms. Some critics also argued that the deletion violated the Kindle's Terms of Service, which states in part:


"Upon your payment of the applicable fees set by Amazon, Amazon grants you the non-exclusive right to keep a permanent copy of the applicable Digital Content and to view, use, and display such Digital Content an unlimited number of times, solely on the Device or as authorized by Amazon as part of the Service and solely for your personal, non-commercial use."


Amazon spokesman Drew Herdener stated that the company is " changing our systems so that in the future we will not remove books from customers' devices in these circumstances." On July 23, 2009, Amazon CEO Jeff Bezos posted an apology about the company's handling of the matter on Amazon's official Kindle forum. Bezos said the action was "stupid", and that Amazon "deserve[d] the criticism [it] received."

On July 30, 2009, Justin Gawronski, a Michigan high-school senior, and Antoine Bruguier, a California engineer, filed suit against Amazon in the United States District Court for the Western District of Washington. Gawronski argued that Amazon had violated their TOS by remotely deleting the copy of Nineteen Eighty-Four he had purchased, in the process preventing him from accessing annotations he had written. Bruguier also had his copy deleted without his consent, and found Amazon "deceit[ful]" in an email exchange. The complaint, which requested class-action status, asked for both monetary and injunctive relief. The case was settled on September 25, 2009, with Amazon agreeing to pay $150,000 divided between the two plaintiffs, on the understanding that the law firm representing them, KamberEdelson LLC, "...will donate its portion of that fee to a charitable organization...". The settlement also saw Amazon guaranteeing wider rights to Kindle owners over their eBooks:


For copies of Works purchased pursuant to TOS granting the non-exclusive right to keep a permanent copy of each purchased Work and to view, use and display [such Works] an unlimited number of times, solely on the [Devices]. . . and solely for [the purchasers] personal, non-commercial use, Amazon will not remotely delete or modify such Works from Devices purchased and being used in the United States unless (a) the user consents to such deletion or modification; (b) the user requests a refund for the Work or otherwise fails to pay for the Work (e.g., if a credit or debit card issuer declines to remit payment); (c) a judicial or regulatory order requires such deletion or modification; or (d) deletion or modification is reasonably necessary to protect the consumer or the operation of a Device or network through which the Device communicates (e.g., to remove harmful code embedded within a copy of a Work downloaded to a Device).



On September 4, 2009, Amazon offered to restore the deleted ebooks to affected users or offer an Amazon gift certificate or check for $30.

[edit] Web browser limitations

The Kindle International Wireless version has restricted access to the experimental web browser. In most countries, Amazon restricts Kindle owners from accessing any web content apart from Amazon's e-book store (to view and purchase books and magazine subscriptions) and the English Wikipedia.

[edit] See also


	List of e-book readers
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Market share of Smartphone operating system sales for 2009 by Canalys.


A smartphone is a mobile phone offering advanced capabilities, often with PC-like functionality (PC-mobile handset convergence). There is no industry standard definition of a smartphone. For some, a smartphone is a phone that runs complete operating system software providing a standardized interface and platform for application developers. For others, a smartphone is simply a phone with advanced features like e-mail, Internet and e-book reader capabilities, and/or a built-in full keyboard or external USB keyboard and VGA connector. In other words, it is a miniature computer that has phone capability.

Growth in demand for advanced mobile devices boasting powerful processors, abundant memory, larger screens and open operating systems has outpaced the rest of the mobile phone market for several years.
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[edit] History

The first smartphone was called Simon; it was designed by IBM in 1992 and shown as a concept product that year at COMDEX, the computer industry trade show held in Las Vegas, Nevada. It was released to the public in 1993 and sold by BellSouth. Besides being a mobile phone, it also contained a calendar, address book, world clock, calculator, note pad, e-mail, send and receive fax, and games. It had no physical buttons to dial with. Instead customers used a touch-screen to select phone numbers with a finger or create facsimiles and memos with an optional stylus. Text was entered with a unique on-screen "predictive" keyboard. By today's standards, the Simon would be a fairly low-end product; however, its feature set at the time was incredibly advanced.

The Nokia Communicator line was the first of Nokia's smartphones starting with the Nokia 9000, released in 1996. This distinctive palmtop computer style smartphone was the result of a collaborative effort of an early successful and expensive Personal digital assistant (PDA) by Hewlett Packard combined with Nokia's bestselling phone around that time and early prototype models had the two devices fixed via a hinge; the Nokia 9210 as the first color screen Communicator model which was the first true smartphone with an open operating system; the 9500 Communicator that was also Nokia's first cameraphone Communicator and Nokia's first WiFi phone; the 9300 Communicator was the third dimensional shift into a smaller form factor; and the latest E90 Communicator includes GPS. The Nokia Communicator model is remarkable also having been the most expensive phone model sold by a major brand for almost the full lifespan of the model series, easily 20% and sometimes 40% more expensive than the next most expensive smartphone by any major manufacturer.

The Ericsson R380, released in 2000, was the first phone sold as a 'smartphone'. The R380 had the usual PDA functions and the large touch screen was combined with an innovative flip so it could also be used as a normal phone. It was the first commercially available Symbian OS phone, however it could not run native third-party applications. Although the Nokia 9210 was arguably the first true smartphone with an open operating system, Nokia continued to refer to it and the following models as Communicator; only Ericsson referred to its product as 'smartphone' at this time.

In early 2002 Handspring released the Palm OS Treo smartphone, utilizing a full keyboard that combined wireless web browsing, email, calendar and contact organizer, with mobile third-party applications that could be downloaded or synced with a computer.

In 2002 the new joint venture Sony Ericsson released the P800 smartphone, originally developed by Ericsson. It was based on Symbian OS and had full PDA functionality plus a range of features not commonly seen in mobile phones at that time: color touch screen, camera, polyphonic ring tones, email attachment viewers, video playback and an MP3 player with a standard 2.5 mm headset jack.

In 2002 RIM released the first BlackBerry which was the first smartphone optimized for wireless email use and has achieved a total customer base of 32 million subscribers by December 2009.

Although the Nokia 7650, announced in 2001, was referred to as a 'smart phone' in the media, and is now called a 'smartphone' on the Nokia support site, the press release referred to it as an 'imaging phone'. Handspring delivered the first widely popular smartphone devices in the US market by marrying its Palm OS based Visor PDA together with a piggybacked GSM phone module, the VisorPhone. By 2002, Handspring was marketing an integrated smartphone called the Treo; the company subsequently merged with Palm primarily because the PDA market was dying but the Treo smartphone was quickly becoming popular as a phone with extended PDA organizer features. That same year, Microsoft announced its Windows CE Pocket PC OS would be offered as "Microsoft Windows Powered Smartphone 2002". Microsoft originally defined its Windows Smartphone products as lacking a touchscreen and offering a lower screen resolution compared to its sibling Pocket PC devices. Palm then introduced a few Windows Mobile smartphones alongside the existing Palm OS smartphones, and has now abandoned both platforms in favor of its new Palm webOS.

In 2005 Nokia launched its N-Series of 3G smartphones which Nokia started to market not as mobile phones but as multimedia computers.

Out of 1 billion camera phones to be shipped in 2008, smartphones, the higher end of the market with full email support, will represent about 10% of the market or about 100 million units.

The Smartphone Summit semi-annual conference details smartphone industry market data, trends, and updates among smartphone related hardware, software, and accessories.

Android, a cross platform OS for smartphones was released in 2008. Android is an Open Source platform backed by Google, along with major hardware and software developers (such as Intel, HTC, ARM, Motorola and eBay, to name a few), that form the Open Handset Alliance.

The first phone to use the Android OS was the HTC Dream, branded for distribution by T-Mobile as the G1. The phone features a full, capacitive touch screen, a flip out QWERTY keyboard, and a track ball for navigating web pages. The software suite included on the phone consists of integration with Google's proprietary applications, such as Maps, Calendar, and Gmail, as well as Google's Chrome Lite full HTML web browser. Third party apps are available via the Android Market, including both free and paid apps.

In July 2008 Apple introduced its App Store with both free and paid applications. The app store can deliver smartphone applications developed by third parties directly to the iPhone or iPod Touch over wifi or cellular network without using a PC to download. The App Store has been a huge success for Apple and by March 2010 hosted more than 170,000 applications. The app store hit three billion application downloads in early January 2010.

Following the popularity of Apple's App Store, many other mobile platforms are following Apple with their own application stores. Palm, Microsoft and Nokia have all announced they will launch Apple-like app stores. RIM recently launched its app store, BlackBerry App World.

In January 2010, Google launches Nexus One using its Android OS. Although Android OS has a multi-touch capabilities, Google initially removed that feature from Nexus One, but it was added though a firmware update on February 2, 2010  .

[edit] Operating systems

Main article: Mobile operating system
Operating systems that can be found on smartphones include Symbian OS, iPhone OS, Palm WebOS, BlackBerry OS, Samsung bada, Windows Mobile, Android and Maemo. WebOS, Android and Maemo are built on top of Linux, and the iPhone OS is derived from the BSD and NeXTSTEP operating systems, which all are related to Unix.

[edit] Smartbook

Main article: Smartbook
A smartbook is a concept of a mobile device that falls between smartphones and netbooks, delivering features typically found in smartphones (always on, all-day battery life, 3G connectivity, GPS) in a slightly larger device with a full keyboard. Smartbooks will tend to be designed to work with online applications. Smartbooks are likely to be sold initially through mobile network operators, like mobile phones are today, along with a wireless data plan.

[edit] Open source development

The open source culture has penetrated the smartphone market in a way. There have been attempts to open source both hardware and software of a smartphone. Most notable project from open hardware development is most likely the Neo FreeRunner smartphone developed by Openmoko. Lately, the Google Android OS is a popular open source mobile operating system. Nokia has an initiative around Symbian too, which has open-sourced all Symbian smartphone code in February 2010.
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SoftBook, "The Intelligent Reading System," was one of the first dedicated electronic book (eBook) readers. It was released in 1998 by SoftBook Press, Inc. of Menlo Park, California.



	

Contents



	1 Overview

	2 Specifications

	3 SoftBook Press, Inc.

	4 References

	5 External Links









[edit] Overview

The SoftBook, designed by IDEO and Lunar Design, featured a brown leather cover which flipped back to give the device a more book-like feel, and was notable for its large 6 x 8 inch touchscreen display which allowed you to navigate the HTML-based pages as well as highlight and draw simple notes on the pages. It could store approximately 1,500 pages (expandable up to 100,000), and claimed that the rechargeable battery allowed up to 5 hours of reading time.

Use of the SoftBook did not require a desktop computer or an Internet service provider; it had an RJ11 telephone jack and internal 33.6 Kbps modem to connect with the "SoftBookstore" to download books. Publishers included HarperCollins, McGraw-Hill, Simon & Schuster, Warner Books, and others, and subscriptions to periodicals such as Newsweek, Time, and The Wall Street Journal were available (which could be downloaded automatically overnight if you kept the device plugged in to a phone jack). You could upload your own documents via their Internet web site to download onto your SoftBook.

The SoftBook was the first device to comply with the Open eBook specification, which was "based primarily on technology developed by SoftBook Press."

[edit] Specifications

Technical specifications printed on the back of the product box:


	Weight: 2.9 lbs (1.3 kg)

	Display: 9.5" diagonal (6"w x 8"h), greyscale, backlit, touch-sensitive LCD, built-in protective cover

	Capacity: 2 MB (1,500 pages), expandable to 64 MB with Flash miniature card (50-100,000 pages)

	Modem: Built-in 33.6 Kbps modem; download approximately 100 pages per minute

	Power: Rechargeable lithium-ion battery pack. Up to 5 hours reading time (less than two-hour recharge). AC power adapter. Optional recharge cradle.

	Reading tools: Sophisticated searching, bookmarking, hyperlinking, text markup, stylus for marking and highlighting.

	System requirements: Analog telephone connection. AC power outlet for battery recharge.

	Price: $599.95 USD (original MSRP), or $299.95 plus $19.95 per month for a 24 month "content package" contract (totalling $778.75)



SoftBook utilized USpatent4597058 and USpatent4725977 .

[edit] SoftBook Press, Inc.


SoftBook Press, Inc. was founded by James Sachs and Tom Pomeroy in 1996, and located at 1075 Curtis St., Menlo Park CA, 94025. Book conversion was managed by The Lowe-Martin Group of Ottawa ON.

In 2000, SoftBook Press was acquired by Gemstar-TV Guide International, who also acquired its competitor, NuvoMedia (creator of the Rocket eBook), and merged them into the Gemstar eBook Group.

[edit] References



	^ Hamilton, Joan (1999), "Downloaded Any Good Books Lately?", BusinessWeek, http://www.businessweek.com/1999/99_23/b3632029.htm

	^ Chvatik, Daniel (2000), "Review: SoftBook Reader", APTM, http://www.atpm.com/6.05/softbookreader.shtml

	^ Judge, Paul (1998-11-16), "E-Books: A Library On Your Lap", BusinessWeek, http://web.archive.org/web/20000208053039/www.businessweek.com/1998/46/b3604010.htm

	^ "SoftBook's James Sachs: A New Page for a Gadget Guru", BusinessWeek, 1999-07-28, http://www.businessweek.com/cgi-bin/ebiz/ebiz_frame.pl?url=/ebiz/9907/em0728.htm

	^ "LMGroup.com". Archived from the original on 2000-10-26. http://web.archive.org/web/20001026004915/www.lmgroup.com/on-line/e-book/index.html.

	^ "Gemstar buys two e-book makers", CNET, 2000-01-20, http://news.cnet.com/Gemstar-buys-two-e-book-makers/2100-1017_3-235851.html




[edit] External Links


	"SoftBook.com". Archived from the original on 1999-10-12. http://web.archive.org/web/19991012020437/http://softbook.com/.
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Adobe Acrobat

	



	Developer(s)
	Adobe Systems



	Stable release
	9.3.1 / February 16, 2010; 21 day(s) ago(2010-02-16)



	Written in
	C++



	Operating system
	Cross-platform



	Type
	PDF viewer and writer



	License
	Adobe EULA



	Website
	http://www.adobe.com/products/acrobat/




Adobe Acrobat is a family of computer programs developed by Adobe Systems, designed to view, create, manipulate and manage files in Adobe's Portable Document Format (PDF). Some software in the family, particularly the creating software, are commercial, and some are freeware. Adobe Reader (formerly Acrobat Reader) is available as a no-charge download from Adobe's web site, and allows the viewing and printing of PDF files. Acrobat and Reader are widely used as a way to present information with a fixed layout similar to a paper publication.
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[edit] History

Since the early 1990s, the Acrobat product had several competitors who each used their own document formats, such as:


	AnyView from Binar Graphics

	Common Ground from No Hands Software

	Envoy from WordPerfect Corporation

	Folio from NextPage

	Microsoft Reader from Microsoft

	Replica from Farallon Computing

	WorldView from Interleaf

	DjVu from AT&T Labs/DjVu Project/LizardTech([2])/Celartem/Caminova



By the late 1990s PDF had become the de facto standard, and the others had become largely historical footnotes. This in turn has led to many more competitors for Adobe Acrobat, providing both free and commercial programs that create or manipulate PDF, such as Ghostscript, Foxit, and Nitro PDF. Adobe also allows Acrobat plug-ins to be developed by third parties, which can add extra functions within the Acrobat program.

[edit] Product names

Adobe has changed the names of the products in the Acrobat family regularly, also splitting-up, joining, or discontinuing products. Between version 3 and 5, Standard and Professional versions were one product simply called Adobe Acrobat.

As of October 2009, the current main members of the Adobe Acrobat family are:





Adobe Reader 8/9 Icon



	Adobe Reader 9 (Windows, Mac and Unix)

	Adobe Acrobat 9 (Windows & Mac only; no Unix version)

	Adobe Acrobat 9 Standard

	Adobe Acrobat 9 Pro

	Adobe Acrobat 9 Pro Extended (includes Adobe Presenter)





	A growing collection of free web services launched via the Acrobat.com service such as Adobe Buzzword, Connect Now, Create PDF, and Share.



None of the products in Acrobat family has adopted the two-letter CS3 icons, although rendered similarly.

[edit] Product history

[edit] Version 1.0

Acrobat 1.0 was originally released 15 June 1993 for Macintosh, later for DOS and Windows 3.1. This was not available in single copies and was not initially free, with Acrobat Reader originally priced at $50 per user. After a while the IRS purchased a right to distribute Reader 1.0, effectively making it seem free to those who obtained it that way:


	PDF version 1.0 supported.

	Acrobat Exchange 1.0 (included PDFWriter printer driver and Acrobat Exchange application).

	Acrobat Distiller 1.0. Created a PDF from PostScript (no printer driver at this stage).



[edit] Version 2.0

Acrobat 2.0 for Windows and Macintosh was first released September 1994. It is now available free of charge:


	PDF version 1.1 (and prior) supported.

	Acrobat Exchange 2.0, package as 1.0.

	Acrobat Professional 2.0, which included the contents of Acrobat Exchange, plus Distiller.

	There were 2.1 updates.

	Acrobat Catalog was introduced, using Verity, Inc. technology to create searchable indexes to PDF files. Searching required a special version of Acrobat Reader or Acrobat Exchange.



[edit] Version 3.0

Acrobat 3.0 was released November 1996. The first to display PDF files in-browser, and the first to support form filling:


	PDF version 1.2 (and prior) supported.

	A free Reader to allow searching was made available, but was not part of the default download.

	Acrobat 3.0: replaced Acrobat Professional 2.1. Included Acrobat Catalog, and a Distiller printer driver.

	Updates to 3.01 and 3.02; 3.02 introduced extended forms capabilities and JavaScript.

	First release with support for Windows 95 and later. Last release with support for Windows 3.1.



[edit] Version 4.0

Acrobat 4.0 was released April 1999.


	PDF version 1.3 (and prior) supported. Added support for PKI and digital signatures via plug-ins.

	Acrobat 4.0.

	Updates to 4.05.

	Introduced Distiller Server 4.0, identical to the regular Distiller but with a multi-user license (Windows, Linux, Solaris).

	Acrobat Business Tools 4.0: a limited version of Acrobat.



[edit] Version 5.0

Acrobat 5.0 was released May 2001.


	PDF version 1.4 (and prior) supported.

	Acrobat 5.0. PDFWriter removed from Macintosh application

	Updates to 5.0.5. Acrobat 5.0.5 was the first to be able to run native in Mac OS X, but also ran in Mac OS 9.

	Distiller Server 5.0.

	Acrobat Approval 5.0: a limited version of Acrobat, mainly sold to people who wanted to digitally sign or save fill in forms.

	Acrobat Reader 5.1: supported the Adobe LiveCycle Reader Extensions (e.g. forms saving) (which was then under a different name).

	Last version to support Windows 95.



[edit] Version 6.0

Acrobat 6.0 was released July 2003. No Linux or Unix versions were released:


	PDF version 1.5 (and prior) supported. Added support for PKI via Microsoft Windows CryptoAPI without plug-in.




	Acrobat Professional 6.0: replacement for Acrobat 5.0, with new features. Distiller printer driver renamed Adobe PDF. PDFWriter now gone for good. New version of Catalog integrated and not compatible with earlier products for searching.

	Acrobat Standard 6.0: limited version of Acrobat Professional, including Distiller but lacking features including Catalog, form design, prepress support.

	Updates to 6.0.1, 6.0.2, 6.0.3, 6.0.4, 6.0.5 and 6.0.6

	Dropped support for Windows 95 and Windows 98 First Edition. Acrobat Standard was for Windows 98 Second Edition, Me, NT 4.0 SP6, 2000 SP2, and XP only. The professional version dropped support for Windows 98 SE and ME. Version 6.0 also dropped support for Mac OS 9 and earlier. It was the first release for Mac OS X.




	Adobe Reader 6.0: Renamed from Acrobat Reader.




	Distiller Server 6.0.

	Acrobat Elements 6.0: PDF creation only, aimed at the corporate market (minimum 1000 licenses, Windows only)

	Acrobat Elements Server 6.0: client/server version of Acrobat Elements

	Technology for "Reader enabling", allowing Reader to save, sign or annotate PDF files if the licensee had enabled the files.







Latest PDF File Icon


[edit] Version 7.0

Adobe Acrobat 7.0 was released January 2005: 


	PDF version 1.6 (and prior) supported. Added support for Adobe Policy Server rights management.

	Updates to 7.0.1, 7.0.2, 7.0.3, 7.0.5, 7.0.7, 7.0.8, 7.0.9, 7.1.0, 7.1.1, 7.1.2, 7.1.3 and 7.1.4.

	Dropped support for Windows 98 Second Edition and Windows Me.

	Acrobat Professional 7.0: now included Adobe LiveCycle Designer 7.0 (Windows only) for XML form design (different and incompatible with previous form support)ability to embed 3D object information from the .u3d Universal 3D format. First version to include controversial mandatory product activation.

	Acrobat Standard 7.0

	Acrobat Elements 7.0 (now minimum 100 licenses)

	Acrobat 3D (Windows only): included all of the functionality of Acrobat Professional 7.0 as well as updated support for embedded 3D, tools for capturing 3D content from OpenGL applications, and the Adobe Acrobat 3D Toolkit for converting CAD documents to PDF objects. Also included is a version of the capture tool for installation on Unix.

	Windows NT 4.0 SP6, 2000 SP2, XP, Mac OS X only for Acrobat. Although Linux, Solaris (SPARC only), HP-UX and AIX versions of Adobe Reader have been released.

	Other LiveCycle products include LiveCycle Barcoded Forms, LiveCycle Document Security, LiveCycle Reader Extensions (previously Document Server for Reader Extensions and other names), LiveCycle Forms (previously Form Server), LiveCycle Form Manager, LiveCycle Policy Server and LiveCycle Workflow. Some of these are server solutions intended for large businesses. Only LiveCycle Designer is bundled with Acrobat Professional.







Adobe Reader 8 running on Windows Vista


[edit] Version 8.0

Adobe Acrobat 8.0 was released November 2006: 


	PDF version 1.7 (and prior) supported.

	Acrobat 8 Elements (was withdrawn before its expected release in mid-2007) 

	Acrobat 8 Standard (Windows only; Macintosh version not produced)

	Acrobat 8 Professional

	Acrobat 3D Version 8 (released May 31). Ability to produce embedded PRC data: highly compressed format for geometry and graphics (requires Reader 8.1 to display). Capture 3D tools (Windows and Unix) for capturing 3D content from OpenGL applications. Most innovative feature: Product Manufacturing Information, supported for many different CAD formats.

	Acrobat Connect (new in Acrobat family, formerly Macromedia Breeze): online personal meeting rooms to collaborate in real time for up to 15 participants.

	Acrobat Connect Professional (new in Acrobat family, formerly Macromedia Breeze): Scalable, interactive web conferencing and multiple personal meeting rooms for everyone across an enterprise.

	Mac OS X versions are Universal binary and only run on Mac OS X 10.4 or greater.

	On June 2007, an update version 8.1 for Acrobat 8 Professional and Adobe Reader 8 was released in order to support Microsoft Office 2007, Windows Vista, and 64-bit Windows Operating Systems.

	September 2007, Reader 8.1.1 released for Linux and Solaris(SPARC) users.

	Version 8.2 was released on January 12, 2010.

	Version 8.2.1 was released on February 16, 2010.



[edit] Version 9.0

Adobe Acrobat 9.0 was released July 2008:


	PDF version 1.7 (and prior) supported. There are Adobe extensions to PDF 1.7 for Acrobat 9.

	Product Family includes: Acrobat Standard 9 (Windows only), Acrobat Pro 9, Acrobat Pro Extended 9 (Windows only).

	Pro Extended Version includes Adobe Presenter and the features of Acrobat 3D.

	Enable real-time collaboration of PDFs with synchronized document views and chat.

	Improved Web Capture for capturing entire web pages or just some parts into PDF.

	Integration with acrobat.com to enable storage and sharing of PDF files.

	Personalize a PDF Portfolio with customizable templates for navigation and branding.

	Compare and highlight the differences between two versions of a PDF document.

	Insert FLV (Flash) or H.264 video for direct playback in Adobe Acrobat and Adobe Reader.

	Convert a variety of video formats to FLV for playback in PDF.

	Create PDF maps by importing geospatial files that retain metadata and coordinates.

	Adobe Reader 9 drops support for Adobe Reader Extensions 5 and 6 which permit Adobe Reader client software to save changes to filled-in forms in PDFs. Adobe Reader Extensions 6.1 and newer are still supported. Legacy PDFs will still be viewable, however they will open with the warning "This document enables Reader capabilities that are no longer enabled in this Reader version."

	On March 10, 2009, Adobe Reader 9.1 was released which addresses a number of customer workflow issues and a critical security vulnerability while providing more stability.

	On May 12, 2009, Adobe Reader 9.1.1 was released which addresses two critical security vulnerabilities.

	On June 9, 2009, update version 9.1.2 was released which addresses a number of critical security vulnerabilities.

	On July 31, 2009, update version 9.1.3 was released which addresses a number of critical security vulnerabilities.

	On October 14, 2009, Adobe Acrobat 9.2 was released (added support for Windows 7 x86/x64 and fixed many security issues).

	On January 12, 2010, Adobe Reader 9.3 was released which addresses a number of critical security vulnerabilities.

	On February 16, 2010, Adobe Acrobat 9.3.1 was released which addresses two critical security vulnerabilities.



[edit] Internationalization and localization

[edit] Language availability

Adobe Acrobat is available in the following languages: Arabic, Chinese Simplified, Chinese Traditional, Czech, Danish, Dutch, English, Finnish, French, German, Greek, Hebrew, Hungarian, Italian, Japanese, Korean, Norwegian, Polish, Portuguese, Romanian, Russian, Spanish, Swedish, Turkish, Ukrainian. Arabic, Nepali, Hebrew and Greek versions available from WinSoft, Adobe Systems' internationalization and localization partner. Adobe Reader is also available in Catalan since version 9.1.

[edit] Specific features for Arabic and Hebrew languages

The Arabic and Hebrew versions are specifically developed for these specific languages, which are normally written right-to-left. These versions come with special TouchUp properties to handle digits, ligatures option and paragraph direction in right-to-left Middle Eastern scripts such as Arabic, Hebrew, and Persian, as well as standard left-to-right Indian scripts such as Devanagari and Gujarati. The Web Capture feature can convert single web pages or entire web sites into PDF files, while preserving the content's original text encoding. Acrobat can also copy Hebrew and Arabic text to the system clipboard in its original encoding; if the target application also supports the text encoding, then the text will appear in the correct script.

[edit] Security

The latest security bulletins from Adobe can be found here.

From Version 3.02 onwards, Acrobat Reader (now Adobe Reader) has included support for JavaScript. This functionality allows the document creator to include code which executes when the document is read. While JavaScript is designed without direct access to the file system to make it "safe", vulnerabilities have been reported for abuses such as distributing malicious code through Acrobat.

[edit] September 2006 warning

On September 13, 2006, David Kierznowski provided sample PDF files illustrating these vulnerabilities. Since at least version 6, JavaScript can be disabled using the preferences menu and embedded URLs that are launched are intercepted by a security warning dialog box to either allow or block the website from launching.

[edit] February 2009 warning

On February 19, 2009, Adobe released a Security Bulletin announcing Javascript vulnerabilities. US-CERT recommended users change two default preferences in the program:


	Disable JavaScript in Adobe Reader and Acrobat. Acrobat JavaScript can be disabled in the General preferences dialog (Edit, Preferences, JavaScript, and un-check "Enable Acrobat JavaScript").

	Disable the displaying of PDF documents in the web browser. This can be disabled in the General preferences dialog (Edit, Preferences, Internet, and un-check "Display PDF in browser").



For users of Internet Explorer, US-CERT recommended changing an additional default behavior:


	Prevent Internet Explorer from automatically opening PDF documents (by editing a registry key in Microsoft Windows).



[edit] January 2010 Google/China Incident

It was reported  on January 14, 2010 that an analysis identifies a vulnerability in Internet Explorer as a tool used to spy on companies and individuals.



"...independent research conducted by security firm McAfee, which has found evidence that a vulnerability in Internet Explorerbut not Acrobat Readerwas exploited in the attack. iDefense later retracted its claim about PDFs, but stands behind the rest of its report."

[edit] Performance

The application has been criticized for being slow to load and use. Workaround solutions have been developed to speed up the software. The application has been improved by Adobe, as version 7 of the software is indeed quicker to load; Adobe claims that Adobe Reader 7 users can "Open and save PDF files faster than ever" as version 7.0 launches "up to 50% faster than version 6.0". This works by installing a QuickStart program which runs every time the computer is turned on (and then quits). While it is often stated that this preloads the program into memory, using up memory resources, all it actually does is open and close each individual program file, allowing virus checking to take place in advance of the program actually loading. Note that this QuickStart program is for Adobe Reader/Acrobat 7.0+ only.

Many have also noted poor behavior in the Internet Explorer and Mozilla Firefox Acrobat plug-ins. The plug-ins do not support full asynchronous loading, thus causing browsers to appear to "lock up" until the document has been fully downloaded.

[edit] Operating systems


	Symbian: Adobe Reader LE v2.5 developed by QuickOffice lets the user view PDF (Adobe Portable Document Format) files on S60 3rd Edition mobile devices.



[edit] See also


	List of PDF software

	DjVu
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			BookGlutton is a privately run "social reading" website launched in January 2008. Visitors to the website are able to read books online, chat inside chapters and leave notes on paragraphs.
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Calibre (software)

	

Calibre



	Original author(s)
	Kovid Goyal



	Developer(s)
	Calibre Team



	Stable release
	0.6.34 / January 15, 2010; 48 day(s) ago(2010-01-15)



	Written in
	Python, C



	Platform
	Linux, Mac OS X, Windows



	Type
	E-book management utiltiy (utility software)



	License
	GNU General Public License



	Website
	http://calibre.kovidgoyal.net/




Calibre is a free and open source e-book management tool that allows one to organise, save and manage e-books, in and between a variety of formats. It also supports e-book syncing with a variety of popular e-book readers. Calibre is cross-platform (programmed in Python and C) and is intended for the three main operating systems, Linux, Mac OS X and Windows.
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[edit] Development cycle

Calibre goes through a rapid development cycle, and chooses to incrementally fix bugs and increase the number of features available. Its current version is 0.6.36. Calibre uses both Trac and Launchpad for bug management.

[edit] Features





Calibre's main interface.


[edit] Library Management

Calibre is primarily a e-book cataloging program. It is designed around the concept of the logical book, where a single database entry corresponds with the same book in a variety of formats.

Calibre supports sorting the books in its database by:


	Title

	Author

	Date

	Publisher

	Rating

	Size (Max size of all formats)

	Series



It also supports extra metadata fields that can be searched on:


	Comments: A general purpose field that can be used to describe the book.

	Tags: A flexible system to categorise books.



Calibre also supports metadata retrieval via the Internet for a book based on its ISBN number or its title/author, instead of manually entering the metadata.

[edit] Format Conversion

Calibre supports the conversion of many input formats to many output formats. It can convert every input format in the following list, to every output format.

Input Formats: CBZ, CBR, CBC, EPUB, FB2, HTML, LIT, MOBI, ODT, PDF, PRC^, PDB, PML, RB, RTF, TXT

Output Formats: EPUB, FB2, OEB, LIT, LRF, MOBI, PDB, PML, RB, PDF, TXT.

(^PRC is a generic format, calibre supports PRC files with TextRead and MOBIBook headers)

Format conversion includes support for advanced typesetting features like tables, dropcaps, inline images, and embedded fonts.





Calibre supports e-book syncing with the iPhone using Lexcycle Stanza.


[edit] Syncing

Calibre currently supports the Sony PRS 300/500/505/600/700/900, Cybook Gen 3, BeBook (mini), Amazon Kindle (1 and 2), iPhone (with the stanza reader software), and Android phones (with the WordPlayer reader software). Version 0.6.27 added support for the Barnes and Noble nook. If a book has more than one format available, calibre automatically chooses the best format when uploading to the device.

[edit] News retrieval

Calibre can be configured to automatically fetch news from a number of websites/RSS feeds, format the news into a e-book and upload the e-book to a connected device. At the moment there is support for generating LRF/EPUB e-books. The e-books include the *full* versions of the articles, not just the summaries. Supported news sites include:


	Newsweek

	New York Times

	The BBC

	The Economist

	The Wall Street Journal

	ESPN



[edit] E-book viewer

Calibre comes packaged with an all encompassing e-book reader, which can read any of the aforementioned formats in the format conversion category.

[edit] Content server

Calibre also supports a built-in web server that allows users to access their e-book collection using an Internet browser and an Internet connection. The web server also allows the user to e-mail books and download news automatically.

[edit] See also


	E-book

	E-text

	E-book reader

	Library software



[edit] External links


	Calibre Homepage

	Calibre Video Tour/Tutorial

	Calibre Screenshots

	Calibre Development

	Calibre User Manual





	Review of the Calibre software

	Review of the Calibre software



[edit] References


	^      Goyal, Kovid (2009). Calibre. Retrieved August 1, 2009, from Calibre web site: http://calibre.kovidgoyal.net/

	^ Goyal, Kovid (2009). Calibre. Retrieved August 1, 2009, from Calibre web site: http://calibre-ebook.com/get-involved

	^ Goyal, Kovid (2009). Calibre. Retrieved August 1, 2009, from Calibre web site: http://calibre.kovidgoyal.net/user_manual/faq.html#what-formats-does-app-support-conversion-to-from
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Sony eBook Library (or simply eBook Library; formally Sony Connect) is iTunes-like software used to manage book, music and image content on the Sony Reader. It enables purchases from The eBook Store from Sony.

[edit] External links


	eBook Library download site

	The eBook Store from Sony
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	Internet Archive



	



	Formation
	1996(1996)



	Type
	NGO



	Purpose/focus
	Online library



	Chairman
	Brewster Kahle



	Website
	www.archive.org








Internet Archive headquarters was in the Presidio, a former US military base in San Francisco, from 1996 to 2009.






As of Nov 2009, new Internet Archive headquarters at 300 Funston in SF, CA, a former Christian Science Church






Mirror of the Internet Archive in the Bibliotheca Alexandrina


The Internet Archive is a non-profit digital library with the stated mission: "universal access to all knowledge." It offers permanent storage and access to collections of digitized materials, including websites, music, moving images, and books. The Internet Archive was founded by Brewster Kahle in 1996.

With offices located in San Francisco, California, USA and data centers in San Francisco, Redwood City, and Mountain View, California, USA, the Archive's largest collection is its web archive, "snapshots of the World Wide Web." To ensure the stability and endurance of the Internet Archive, its collection is mirrored at the Bibliotheca Alexandrina in Egypt, making it the only library in the world with a mirror.

The Archive allows the public to both upload and download digital material to its data cluster, and provides unrestricted online access to that material at no cost. The Archive also oversees one of the world's largest book digitization projects. It is a member of the American Library Association and is officially recognized by the State of California as a library.

In addition to its archiving function, the Archive is an activist organization, advocating for a free and open Internet.

The Archive is a 501(c)(3) non-profit operating in the United States. It has a staff of 200, most of whom are book scanners in its book scanning centers. Its main offices in San Francisco house about 30 employees. The Archive has an annual budget of $10 million, derived from a variety of sources: revenue from its Web crawling services, various partnerships, grants, donations, and the Kahle-Austin Foundation.
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[edit] History

Brewster Kahle founded the Archive in 1996 at the same time that he began the for-profit web crawling company Alexa Internet. The Archive began to archive the World Wide Web from 1996, but it did not make this collection available until 2001, when it developed the Wayback Machine. In late 1999, the Archive expanded its collections beyond the Web archive, beginning with the Prelinger Archive. Now the Internet Archive includes texts, audio, moving images, and software. It hosts a number of other projects: the NASA Images Archive, the contract crawling service Archive-It, and the wiki-editable library catalog and book information site Open Library. Recently, the Archive has begun working to provide specialized services relating to the information access needs of the print-disabled.

According to its website:


	Most societies place importance on preserving artifacts of their culture and heritage. Without such artifacts, civilization has no memory and no mechanism to learn from its successes and failures. Our culture now produces more and more artifacts in digital form. The Archive's mission is to help preserve those artifacts and create an Internet library for researchers, historians, and scholars.






[edit] Wayback Machine



Examples from the Wayback

Machine's archives:


	Apple Computer

	Amazon

	Microsoft

	BBC News

	Google

	Open Directory

	Wikipedia




Main article: Wayback Machine
The Internet Archive has capitalized on the popular use of the term "WABAC Machine" from a segment of the old Rocky and Bullwinkle cartoon, and uses the name "Wayback Machine" for its service that allows archives of the World Wide Web to be searched and accessed. This service allows users to see archived versions of web pages of the past, what the Internet Archive calls a "three dimensional index". Millions of websites and their associated data (images, source code, documents, etc.) are saved in a gigantic database. The service can be used to see what previous versions of websites used to look like, to grab original source code from websites that may no longer be directly available, or to visit websites that no longer even exist. Not all websites are available, however, because many website owners choose to exclude their sites.

The use of the term "Wayback Machine" in the context of the Internet Archive has become so common that "Wayback Machine" and "Internet Archive" are almost synonymous. This usage too occurs in popular culture, e.g., in the television show Law and Order: Criminal Intent ("Legacy", first run Aug. 3, 2008), an extra playing a computer tech uses the "Wayback Machine" to find an archive of a student's Facebook style website.

[edit] Open Library

Main article: Open Library
The Open Library is another project of the Internet Archive. The site, still in beta, seeks to include a web page database for every book ever published, a sort of Open Source version of WorldCat. It holds 23 million catalog records of books, in addition to the full texts of about 1,600,000 public domain books, which are fully readable and downloadable. Open Library is a free/open source software project, with its source code freely available on the Open Library site.

[edit] Archive-It

First deployed in early 2006, Archive-It is a subscription service that allows institutions and individuals to build and preserve collections of born digital content. Through a web application, Archive-It partners can harvest, catalog, manage, and within 24 hours browse their archived collections. Collections are hosted by the Internet Archive and available to the public with full-text search. Content collected through Archive-It is stored with a primary and back up copy, is periodically indexed into the Internet Archive's general archive, and a copy of the data can be sent to the partner institutions.

As of March 2009, Archive-It has 125 partner institutions in 42 US States and 11 countries who have captured over a 1.5 billion URL's for 963 public collections.

Archive-It partners are universities and college libraries, state archives, federal institutions, museums and cultural organizations, including the Electronic Literature Organization, the State Archives of North Carolina, the Texas State Library and Archives Commission, Stanford University, the National Library of Australia, the Research Libraries Group (RLG), and many others.

[edit] nasaimages.org

NASA Images was created through a Space Act Agreement between the Internet Archive and NASA to bring public access to NASA's image, video, and audio collections in a single, searchable resource. The NASA Images team works closely with all of the NASA centers to keep adding to the ever-growing collection at nasaimages.org. The site launched in July 2008 and now has more than 100,000 items online.

[edit] Media collections

In addition to web archives, the Internet Archive maintains extensive collections of digital media that are attested by the uploader to be in the public domain in the United States or licensed under a license that allows redistribution, such as Creative Commons licenses. The media are organized into collections by media type (moving images, audio, text, etc.), and into sub-collections by various criteria. Each of the main collections includes an "Open Source" sub-collection where general contributions by the public are stored.

[edit] Moving image collection

Aside from feature films, IA's Moving Image collection includes: newsreels; classic cartoons; pro- and anti-war propaganda; Skip Elsheimer's "A.V. Geeks" collection; and ephemeral material from Prelinger Archives, such as advertising, educational and industrial films and amateur and home movie collections.

IA's Brick Films collection contains stop-motion animation filmed with Lego bricks, some of which are "remakes" of feature films. The Election 2004 collection is a non-partisan public resource for sharing video materials related to the 2004 United States Presidential Election. The Independent News collection includes sub-collections such as the Internet Archive's World At War competition from 2001, in which contestants created short films demonstrating "why access to history matters." Among their most-downloaded video files are eyewitness recordings of the devastating 2004 Indian Ocean earthquake. The September 11th Television Archive contains archival footage from the world's major television networks of the terrorist attacks of September 11th, 2001 as they unfolded on live television.

Some of the films available on the Internet Archive are:



	Battleship Potemkin

	The Birth of a Nation

	The Century of the Self

	Charade

	Columbia Revolt

	D.O.A. (1950)

	Danger Lights

	Das Cabinet des Dr. Caligari

	Dating Do's and Don'ts

	Detour

	Duck and Cover

	Escape from Sobibor

	Hemp for Victory

	The General

	The Kid

	Le voyage dans la Lune

	Lying Lips

	M

	The Man Who Knew Too Much

	Manos: The Hands of Fate

	Manufacturing Consent: Noam Chomsky and the Media

	Mystery of the Wax Museum

	Night of the Living Dead

	Nosferatu (not public domain outside of the United States)

	The Power of Nightmares (not public domain)

	Princess Iron Fan (1941)

	Reefer Madness

	Sex Madness

	She Done Him Wrong (1933)

	Triumph of the Will

	Design for Dreaming

	Un Chien Andalou

	All seven episodes of Why We Fight

	The Negro Soldier (1943)




See also list of films on Wikipedia freely available on the Internet Archive.

[edit] Audio collection

Main article: Live Music Archive
The audio collection includes music, audio books, news broadcasts, old time radio shows and a wide variety of other audio files.

The Live Music Archive sub-collection includes over 50,000 concert recordings from independent artists, as well as more established artists and musical ensembles with permissive rules about recording their concerts such as the Grateful Dead, and more recently, The Smashing Pumpkins.

[edit] Text Collection

The texts collection includes digitized books from various libraries around the world as well as many special collections. The Internet Archive operates 18 scanning centers in five countries, digitizing about 1,000 books a day, financially supported by libraries and foundations. As of November 2008, when there were about 1 million texts, the entire collection was over 0.5 petabytes, which includes raw camera images, cropped and skewed images, PDFs, and raw OCR data.

Between about 2006 and 2008 Microsoft Corporation had a special relationship with Internet Archive texts through its Live Search Books project, scanning over 300,000 books which were contributed to the collection, as well as financial support and scanning equipment. On May 23, 2008 Microsoft announced it would be ending the Live Book Search project and no longer scanning books. Microsoft made its scanned books available without contractual restriction and donated its scanning equipment to its former partners.

Around October 2007 Archive users began uploading public domain books from Google Book Search.  As of January 2010 there are almost 900,000 thousand Google-digitized books in the Archive's collection, representing more than half of the total books available from archive.org. The books are identical to the copies found on Google, except without the Google watermarks, and are available for unrestricted use and download, like all Internet Archive materials.

[edit] Controversies and legal disputes



	


	The neutrality of this section is disputed. Please see the discussion on the talk page. Please do not remove this message until the dispute is resolved. (January 2010)




[edit] National Security Letter





	
	
	



	
An NSL issued to the Internet Archive demanding information about a user







On May 8, 2008, it was revealed that the Internet Archive successfully challenged an FBI National Security Letter asking for logs on an undisclosed user.

[edit] Scientology

See also: Scientology and the Internet
In late 2002, the Internet Archive removed various sites critical of Scientology from the Wayback Machine. The error message stated that this was in response to a "request by the site owner." It was later clarified that lawyers from the Church of Scientology had demanded the removal and that the actual site owners did not want their material removed.

[edit] Healthcare Advocates, Inc.

In 2003, Harding Earley Follmer & Frailey defended a client from a trademark dispute using the Archive's Wayback Machine. The lawyers were able to show that the plaintiff's claims were invalid based on the content of their web site from several years prior. The plaintiff, Healthcare Advocates, then amended their complaint to include the Internet Archive, accusing the organization of copyright infringement as well as violations of the DMCA and the Computer Fraud and Abuse Act. Healthcare Advocates claimed that, since they had installed a robots.txt file on their website, even if after the initial lawsuit was filed, the Archive should have removed all previous copies of the plaintiff website from the Wayback Machine. The lawsuit was settled out of court.

Robots.txt is used as part of the Robots Exclusion Standard, a voluntary protocol the Internet Archive respects that disallows bots from indexing certain pages delineated by the creator as off-limits. As a result, the Internet Archive has rendered unavailable a number of websites that are now inaccessible through the Wayback Machine. Currently, the Internet Archive applies robots.txt rules retroactively; if a site blocks the Internet Archive, like Healthcare Advocates, any previously archived pages from the domain are also rendered unavailable. In cases of blocked sites, only the robots.txt file is archived.

However, the Internet Archive also states, "Sometimes a web site owner will contact us directly and ask us to stop crawling or archiving a site. We comply with these requests." In addition, the website says: "The Internet Archive is not interested in preserving or offering access to Web sites or other Internet documents of persons who do not want their materials in the collection."

[edit] Suzanne Shell

On December 12, 2005, activist Suzanne Shell demanded Internet Archive pay her US$100,000 for archiving her website profane-justice.org between 1999 and 2004. Internet Archive filed a declaratory judgment action in the United States District Court for the Northern District of California on January 20, 2006, seeking a judicial determination that Internet Archive did not violate Shells copyright. Shell responded and brought a countersuit against Internet Archive for archiving her site, which she alleges is in violation of her terms of service. On February 13, 2007, a judge for the United States District Court for the District of Colorado dismissed all counterclaims except breach of contract. The Internet Archive did not move to dismiss copyright infringement claims Shell asserted arising out of its copying activities, which will also go forward.

On April 25, 2007, Internet Archive and Suzanne Shell jointly announced the settlement of their lawsuit. The Internet Archive said, Internet Archive has no interest in including materials in the Wayback Machine of persons who do not wish to have their Web content archived. We recognize that Ms. Shell has a valid and enforceable copyright in her Web site and we regret that the inclusion of her Web site in the Wayback Machine resulted in this litigation. We are happy to have this case behind us. Ms. Shell said, I respect the historical value of Internet Archives goal. I never intended to interfere with that goal nor cause it any harm.

[edit] Grateful Dead

In November 2005, free downloads of Grateful Dead concerts were removed from the site. John Perry Barlow identified Bob Weir, Mickey Hart, and Bill Kreutzmann as the instigators of the change, according to a New York Times article. Phil Lesh commented on the change in a November 30, 2005, posting to his personal website:


	It was brought to my attention that all of the Grateful Dead shows were taken down from Archive.org right before Thanksgiving. I was not part of this decision making process and was not notified that the shows were to be pulled. I do feel that the music is the Grateful Dead's legacy and I hope that one way or another all of it is available for those who want it.



A November 30 forum post from Brewster Kahle summarized what appeared to be the compromise reached among the band members. Audience recordings could be downloaded or streamed, but soundboard recordings were to be available for streaming only. Concerts have since been re-added.

[edit] Opposition to Google Books Settlement

The Internet Archive is a member of the Open Book Alliance, which has been among the most outspoken critics of the Google Book Settlement. The Archive advocates an alternative digital library project.

[edit] See also

Wikipedia:Using the Wayback Machine - A guide to the Internet Archive's Wayback machine.
[edit] Similar projects


	Library of Congress Digital Library project

	National Digital Information Infrastructure and Preservation Program

	Ourmedia - Internet Archive project that freely hosts public image, text, audio, and video submissions

	Project Gutenberg

	WebCite



[edit] Other


	Digital preservation

	Heritrix

	Link rot

	Memory hole

	Web archiving

	Web crawler

	PetaBox
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Google Books (previously known as Google Book Search and Google Print) is a service from Google that searches the full text of books that Google scans, converts to text using optical character recognition, and stores in its digital database. The service was formerly known as Google Print when it was introduced at the Frankfurt Book Fair in October 2004. When relevant to a user's keyword search, up to three results from the Google Books index are displayed above search results in the Google Web Search service (google.com). A user may also search just for books at the dedicated Google Books service. Clicking a result from Google Books opens an interface in which the user may view pages from the book as well as content-related advertisements and links to the publisher's website and booksellers. Through a variety of access limitations and security measures, some based on user-tracking, Google limits the number of viewable pages and attempts to prevent page printing and text copying of material under copyright.

The Google Books database continues to grow. Google Books allows public-domain works and other out-of-copyright material to be downloaded in PDF format. For users outside the United States, though, Google must be sure that the work in question is indeed out of copyright under local laws. According to a member of the Google Books Support Team, "Since whether a book is in the public domain can often be a tricky legal question, we err on the side of caution and display at most a few snippets until we have determined that the book has entered the public domain." Users outside the United States can however access a large number of public domain books scanned by Google using copies stored on the Internet Archive.

Many of the books are scanned using the Elphel 323 camera at a rate of 1,000 pages per hour.

The initiative has been hailed for its potential to offer unprecedented access to what may become the largest online corpus of human knowledge and promoting the democratization of knowledge, but it has also been criticized for potential copyright violations.
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[edit] Number scanned

By March 2007, Google had digitized one million books, according to the The New York Times at an estimated cost of US$5million. On October 28, 2008, Google stated that they had sevenmillion books searchable through Google Books, including those scanned by their 20,000 publisher partners. Of the 7million books, 1million are "full preview" based on agreements with publishers. One million are in the public domain. Most scanned works are no longer in print or commercially available. On October 9, 2009, Google announced that the number of scanned books is over tenmillion.

[edit] Competition


	Microsoft started a similar project called Live Search Books in late 2006. It ran until May 2008, when the project was abandoned. All of the Live Search Books are now available on Internet Archive. Internet Archive is a non-profit and the second largest book scanning project after Google. As of November 2008 it had over 1million full-text public domain scanned works online.

	Europeana links to roughly 3million digital objects as of November 2008, including video, photos, paintings, audio, maps, manuscripts, printed books, and newspapers from the past 2,000 years of European history from over 1,000 archives in the European Union. This number is set to reach 10million in 2010.

	Gallica from the French National Library links to about 800,000 digitized books, newspapers, manuscripts, maps and drawings, etc. Created in 1997, the digital library continues to expand at a rate of about 5000 new documents per month. Since the end of 2008, most of the new scanned documents are available in image and text formats. Most of these documents are written in French.

	HathiTrust maintains HathiTrust Digital Library since 13 October 2008.



[edit] Timeline

[edit] 2004

December 2004 Google signaled an extension to its Google Print initiative known as the Google Print Library Project. Google announced partnerships with several high-profile university and public libraries, including the University of Michigan, Harvard (Harvard University Library), Stanford (Green Library), Oxford (Bodleian Library), and the New York Public Library. According to press releases and university librarians, Google plans to digitize and make available through its Google Books service approximately 15million volumes within a decade. The announcement soon triggered controversy, as publisher and author associations challenged Google's plans to digitize, not just books in the public domain, but also titles still under copyright.

[edit] 2005

SeptemberOctober 2005 Two lawsuits against Google charge that the company has not respected copyrights and has failed to properly compensate authors and publishers. One is a class action suit on behalf of authors (Authors Guild v. Google, Sept. 20 2005) and the other is a civil lawsuit brought by five large publishers and the Association of American Publishers. (McGraw Hill v. Google, Oct. 19 2005)

November 2005: Google changed the name of this service from Google Print to Google Book Search. Its program enabling publishers and authors to include their books in the service was renamed "Google Books Partner Program" (see Google Library Partners) and the partnership with libraries became Google Books Library Project.

[edit] 2006

August 2006: The University of California System announced that it would join the Books digitization project. This includes a portion of the 34million volumes within the approximately 100 libraries managed by the System.

September 2006: The Complutense University of Madrid becomes the first Spanish-language library to join the Google Books Library Project.

October 2006: The University of WisconsinMadison announced that it would join the Book Search digitization project along with the Wisconsin Historical Society Library. Combined, the libraries have 7.2million holdings.

November 2006: The University of Virginia joins the project. Its libraries contain more than five million volumes and more than 17million manuscripts, rare books and archives.

[edit] 2007

January 2007: The University of Texas at Austin announced that it would join the Book Search digitization project. At least one million volumes will be digitized from the University's 13 library locations. (As of late 2008, the University of Texas has withdrawn from continuing to help the digitization project.)

March 2007: The Bavarian State Library announced a partnership with Google to scan more than a million public domain and out-of-print works in German as well as English, French, Italian, Latin, and Spanish.

May 2007: A book digitizing project partnership was announced jointly by Google and the Cantonal and University Library of Lausanne.

May 2007: The Boekentoren Library of Ghent University will participate with Google in digitizing and making digitized versions of 19th century books in the French and Dutch languages available online.

June 2007: The Committee on Institutional Cooperation (CIC) announced that its twelve member libraries would participate in scanning 10million books over the course of the next six years.

July 2007: Keio University became Google's first library partner in Japan with the announcement that they would digitize at least 120,000 public domain books.

August 2007: Google announced that it would digitize up to 500,000 both copyrighted and public domain items from Cornell University Library. Google will also provide a digital copy of all works scanned to be incorporated into the university's own library system.

September 2007: Google added a feature that allows users to share snippets of books that are in the public domain. The snippets may appear exactly as they do in the scan of the book or as plain text.

September 2007: Google debuts a new feature called "My Library" which allows users to create personal customized libraries, selections of books that they can label, review, rate, or full-text search.

December 2007: Columbia University was added as a partner in digitizing public domain works.

[edit] 2008

May 2008: Microsoft tapers off and plans to end its scanning project which reached 750,000 books and 80million journal articles.

October 2008: A settlement is reached between the publishing industry and Google after two years of negotiation. Google agrees to compensate authors and publishers in exchange for the right to make millions of books available to the public.

November 2008: Google reaches the 7million book mark for items scanned by Google and by their publishing partners. 1million are in full preview mode and 1million are fully viewable and downloadable public domain works. About five million are currently out of print.

December 2008: Google announces the inclusion of Magazines in Google Books. Titles include New York Magazine, Ebony, and Popular Mechanics and others.

[edit] 2009

May 2009: At the annual BookExpo convention in New York, Google signaled its intent to introduce a program that would enable publishers to sell digital versions of their newest books direct to consumers through Google.

In December 2009 a French court shut down the scanning of books published in France saying it violated copyright laws. It was the first major legal loss for the scanning project.

[edit] Google Books Library Project participants

Main article: Google Books Library Project
The number of participating institutions has grown since the inception of the Google Books Library Project; The University of Mysore has been mentioned in many media reports as being a library partner. They are not, however, listed as a partner by Google.

[edit] Initial partners


	Harvard University, Harvard University Library, Harvard + Google

	University of Michigan, University of Michigan Library, Michigan + Google

	New York Public Library, New York Public Library + Google

	University of Oxford, Bodleian Library, Oxford + Google

	Stanford University, Stanford University Libraries (SULAIR), Stanford + Google



[edit] Additional partners

Other institutional partners have joined the Project since the partnership was first announced.


	Bavarian State Library, Bavaria + Google, Bayerische Staatsbibliothek + Google (in German)

	Columbia University, Columbia University Library System, Columbia + Google

	Committee on Institutional Cooperation, CIC + Google

	Complutense University of Madrid, Madrid + Google, Complutense Universidad + Google (in Spanish)

	Cornell University, Cornell University Library, Cornell + Google

	Ghent University, Ghent University Library/Boekentoren, Ghent/Gent + Google

	Keio University, Keio Media Centers (Libraries), Keio + Google (in English), Keio + Google (in Japanese)

	La Bibliothque Municipale de Lyon, Lyon + Google (in French)

	Princeton University, Princeton University Library, Princeton + Google

	University of California, California Digital Library, California + Google

	University of Lausanne, Cantonal and University Library of Lausanne/Bibliothque Cantonale et Universitaire (BCU) + Google (in French)

	University of Mysore, Mysore University Library, Mysore + Google

	University of Texas at Austin, University of Texas Libraries, Texas + Google

	University of Virginia, University of Virginia Library, Virginia + Google

	University of WisconsinMadison, University of Wisconsin Digital Collection, Wisconsin + Google



[edit] Copyright infringement, fair use and related issues

The publishing industry and writers' groups have criticized the project's inclusion of snippets of copyrighted works as infringement. In late 2005 the Authors Guild of America and Association of American Publishers separately sued Google, citing "massive copyright infringement." Google countered that its project represented a fair use and is the digital age equivalent of a card catalog with every word in the publication indexed. Despite Google taking measures to provide full text of only works in public domain, and providing only a searchable summary online for books still under copyright protection, publishers maintain that Google has no right to copy full text of books with copyrights and save them, in large amounts, into its own database.

Other lawsuits followed but in 2006 a German lawsuit was withdrawn. In June 2006, Herv de la Martinire, a French publisher known as La Martinire and ditions du Seuil, announced its intention to sue Google France. In 2009, the Paris Civil Court awarded 300,000 (approximately US$430,000) in damages and interest and ordered Google to pay 10,000 a day until it removes the publisher's books from its database. The court wrote, "Google violated author copyright laws by fully reproducing and making accessible on the site" books that Seuil owns without its permission and that Google "committed acts of breach of copyright, which are of harm to the publishers". Google said it will appeal. Syndicat National de l'Edition, which joined the lawsuit, said Google has scanned about 100,000 French works under copyright.

In December 2009, Chinese author Mian Mian filed a civil lawsuit for $8,900 against Google for scanning her novel, Acid Lovers. This is the first such lawsuit to be filed against Google in China.

In March 2007, Thomas Rubin, associate general counsel for copyright, trademark, and trade secrets at Microsoft, accused Google of violating copyright law with their book search service. Rubin specifically criticized Google's policy of freely copying any work until notified by the copyright holder to stop.

Siva Vaidhyanathan, associate professor of Media Studies and Law at the University of Virginia has argued that the project poses a danger for the doctrine of fair use, because the fair use claims are arguably so excessive that it may cause judicial limitation of that right. It can also be said that, because rights are almost always inherently limited in some way, judicial consideration per se, including limitation, of the principle poses no "threat" at all (and might produce benefit through articulated consideration and delineation - that would have not otherwise occurred - of the principle ). Because Author's Guild v. Google did not go to court, the fair use dispute is left unresolved.

Google licensing of public domain works is also an area of concern. Google apparently is claiming a restrictive 'No-Commercial use' term in respect of the PDF electronic versions it provides, as well as using digital watermarking techniques with them. Some published works that are in the public domain, such as all works created by the U.S. Federal government, are still treated like other works under copyright, and therefore locked after 1922.

[edit] Settlement agreement

Main article: Google Book Search Settlement Agreement
The Authors Guild, the publishing industry and Google entered into a settlement agreement October 28, 2008, with Google agreeing to pay a total of $125million to rights-holders of books they had scanned, to cover the plaintiffs' court costs, and to create a Book Rights Registry. The settlement has to be approved by the court, which could occur some time after October 2009. Reaction to the settlement has been mixed, with Harvard Library, one of the original contributing libraries to Google Library, choosing to withdraw its partnership with Google if "more reasonable terms" cannot be found. As part of the $125million settlement signed in October 2008, Google created a Google Book Settlement web site that went active on February 11, 2009. This site allows authors and other rights holders of out-of-print (but copyright) books to submit a claim by June 5, 2010. In return they will receive $60 per full book, or $5 to $15 for partial works. In return, Google will be able to index the books and display snippets in search results, as well as up to 20% of each book in preview mode. Google will also be able to show ads on these pages and make available for sale digital versions of each book. Authors and copyright holders will receive 63 percent of all advertising and e-commerce revenues associated with their works.

In the US, several organizations who took no part of the settlement, like the American Society of Journalists and Authors, criticized the settlement fundamentally. Moreover, the New York book settlement is not restricted to US authors, but relevant to authors of the whole world. This led to objections even on the level of some European governments and critical voices in many European newspapers.

In October 2009, Google countered ongoing critics by stating that its scanning of books and putting them online would protect the world's cultural heritage; Google co-founder Sergey Brin stated, "The famous Library of Alexandria burned three times, in 48BC, AD273 and AD640, as did the Library of Congress, where a fire in 1851 destroyed two-thirds of the collection. I hope such destruction never happens again, but history would suggest otherwise." This characterization was rebuked by Pam Samuelson, UC Berkeley Professor of Law saying "Libraries everywhere are terrified that Google will engage in price-gouging when setting prices for institutional subscriptions to GBS contents ... Brin forgot to mention another significant difference between GBS and traditional libraries: their policies on patron privacy. ... Google has been unwilling to make meaningful commitments to protect user privacy. Traditional libraries, by contrast, have been important guardians of patron privacy." 

[edit] Language issues

Some European politicians and intellectuals have criticized Google's effort on "language-imperialism" grounds, arguing that because the vast majority of books proposed to be scanned are in English, it will result in disproportionate representation of natural languages in the digital world. German, Russian, and French, for instance, are popular languages in scholarship; the disproportionate online emphasis on English could shape access to historical scholarship, and, ultimately, the growth and direction of future scholarship. Among these critics is Jean-Nol Jeanneney, the president of the Bibliothque nationale de France.

[edit] Research issues

It has been argued that the use of Google Books as a research tool represents a fundamental change in how knowledge or information is used and assimilated.

[edit] Google Books versus Google Scholar

While Google Books has digitized large numbers of journal back issues, its scans do not include the metadata required for identifying specific articles in specific issues. This has led the makers of Google Scholar to start their own program to digitize and host older journal articles (in agreement with their publishers).

[edit] See also


	Google Books Library Project

	Book Rights Registry

	A9.com, Amazon.com's book search

	Live Search Books

	Digital library

	List of digital library projects

	Universal library

	Book scanning
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[edit] Library contents

Wikisource collects and stores in digital format previously published texts; including novels, non-fiction works, letters, speeches, constitutional and historical documents, laws and a range of other documents. All texts collected are either free of copyright or released under the Creative Commons Attribution/Share-Alike License. Texts in all languages are welcome, as are translations.

Wikisource does not host "vanity press" books or documents produced by its contributors.

[edit] Early history



Wikisource had an eventful early history (20032005) that included several changes of name and location (URL), and the move to language subdomains in 2005.

The project was originally called Project Sourceberg during its planning stages (a play on words for Project Gutenberg). It then began its activity at a mistaken location, when source texts were placed at ps.wikipedia.org. The contributors understood "PS" to mean either "primary sources" or Project Sourceberg, and they erroneously took over the subdomain of the Pashto language's Wikipedia.

Project Sourceberg started officially when it received its own temporary URL on November 24, 2003 (http://sources.wikipedia.org); all texts and discussions were moved there from ps.wikipedia.org. A vote on the project's name changed it to Wikisource on December 6, 2003. Despite the change in name, the project did not move to its permanent URL (at http://wikisource.org) until July 23, 2004.

Within two weeks of the project's official start (at sources.wikipedia.org), over 1000 pages had been created, with approximately 200 of these being designated as actual articles. On January 4, 2004, Wikisource welcomed its 100th registered user. In early July, 2004 the number of articles exceeded 2400, and more than 500 users had registered.

On April 30, 2005, there were 2667 registered users (including 18 administrators) and almost 19,000 articles. The project passed its 96,000th edit that same day.

[edit] Language subdomains

A separate Hebrew version of Wikisource (he.wikisource.org) was created in August 2004. The need for a language-specific Hebrew website derived from the difficulty of typing and editing Hebrew texts in a left-to-right environment (Hebrew is written right-to-left). In the ensuing months, contributors in other languages including German requested their own wikis, but a December vote on the creation of separate language domains was inconclusive. Finally, a second vote that ended May 12, 2005, supported the adoption of separate language subdomains at Wikisource by a large margin, allowing each language to host its texts on its own wiki.

An initial wave of 14 languages was set up by Brion Vibber on August 23, 2005. The new languages did not include English, but the code en: was temporarily set to redirect to the main website (wikisource.org).

At this point the Wikisource community, through a mass project of manually sorting thousands of pages and categories by language, prepared for a second wave of page imports to local wikis. On September 11, 2005, the wikisource.org wiki was reconfigured to enable the English version, along with 8 other languages that were created early that morning and late the night before.

Three more languages were created on March 29, 2006, and then another large wave of 14 language domains was created on June 2, 2006. Currently, there are individual subdomains for Wikisources in more than 50 languages, besides the additional languages hosted at wikisource.org, which serves as an incubator or a home for languages without their own subdomains (31 languages are currently hosted locally)

[edit] wikisource.org

During the move to language subdomains, the community requested that the main wikisource.org website remain a functioning wiki, in order to serve three purposes:


	To be a multilingual coordination site for the entire Wikisource project in all languages. In practice, use of the website for multilingual coordination has not been heavy since the conversion to language domains. Nevertheless, there is some policy activity at the Scriptorium, and multilingual updates for news and language milestones at pages such as Wikisource:2007.

	To be a home for texts in languages without their own subdomains, each with its own local main page for self-organization. As a language incubator, the wiki currently provides a home for over 30 languages that do not presently have their own language subdomains. Some of these are very active, and have built libraries with hundreds of texts (such as Esperanto and Volapuk), and one with thousands (Hindi).

	To provide direct, ongoing support by a local wiki community for a dynamic multilingual portal at its Main Page, for users who go to http://wikisource.org. The current Main Page portal was created on August 26, 2005, by ThomasV, who based it upon the Wikipedia portal.



The idea of a project-specific coordination wiki, first realized at Wikisource, also took hold in another Wikimedia project, namely at Wikiversity's Beta Wiki. Like wikisource.org, it serves Wikiversity coordination in all languages, and as a language incubator. But unlike Wikisource, its Main Page does not serve as its multilingual portal (which is not a wiki page).

[edit] Logo and slogan





The original Wikisource logo


Since Wikisource was initially called "Project Sourceberg", its first logo was a picture of an iceberg. Two votes conducted to choose a successor were inconclusive, and the original logo remained until 2006. Finally, for both legal and technical reasons  because the picture's license was inappropriate for a Wikimedia Foundation logo and because a photo cannot scale properly  a logo-style iceberg inspired by the original picture was mandated to serve as the project's logo.

The first prominent use of Wikisource's slogan  The Free Library  was at the project's multilingual portal, when it was redesigned based upon the Wikipedia portal on August 27, 2005, (historical version). As in the Wikipedia portal, the Wikisource slogan appears around the logo in the project's ten largest languages.

Clicking on the portal's central images (the iceberg logo in the center and the "Wikisource" heading at the top of the page) links to a list of translations for Wikisource and The Free Library in 60 languages.

[edit] Subsequent milestones

On November 27, 2005, the English Wikisource passed 20,000 text-units in its third month of existence, already holding more texts than did the entire project in April (before the move to language subdomains).

On February 14, 2008, the English Wikisource passed 100,000 text-units.

[edit] Special projects

English:


	1911 Encyclopdia Britannica

	Easton's Bible Dictionary

	The New Student's Reference Work (proofreading of scanned texts)

	Annotated Books:

	The Strange Case Of Dr Jekyll And Mr Hyde

	Travels with a Donkey in the Cvennes







German:

All Projects will be proofread by scanned texts.


	Allgemeine Deutsche Biographie

	Biographisches Lexikon des Kaiserthums Oesterreich

	Rechenbuch des Andreas Reinhard

	Zimmerische Chronik



[edit] See also


	Category:Wikisource templates

	Category:Wikisource link templates







[edit] References
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	^ Alexa rank

	^ Server admin log for August 23, 2005; a fifteenth language (sr:) was created on August 25 (above).

	^ See the Server admin log for September 11, 2005, at 01:20 and below (September 10) at 22:49.

	^ Server admin log for March 29

	^ Server admin log for June 2, 2006

	^ See the organized lists at Wikisource's Multilingual Portal and Meta's numbered, sortable list of Wikisources by size.

	^ For an automatic list of local main pages, see Category:Main Pages; for a formatted list, see the wikisource.org section of the Wikisource portal.

	^ Wikisource:Wikisource:Scriptorium#100K
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Wikisource:


	English Wikisource

	Multilingual portal



About Wikisource:


	Danny Wool on Wikisource (Wikimedia Foundation article).

	A personal perspective on the history of Wikisource by Angela Beesley

	Early discussions and plans for the project (Meta)
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Amazon.com, Inc.

	



	Type
	Public (NASDAQ:AMZN)



	Founded
	1994



	Founder
	Jeffrey P. Bezos



	Headquarters
	Seattle, Washington



	Areaserved
	Worldwide



	Keypeople
	Jeffrey P. Bezos

Chairman, CEO, & President



	Industry
	Retail



	Products
	Amazon.com

A9.com

Alexa Internet

IMDb

Kindle

Amazon Web Services

dpreview.com

Javari.co.uk



	Revenue
	▲ US$ 24.509 billion (2009)



	Operating income
	▲ US$ 1.129 billion (2009)



	Net income
	▲ US$ 902 million (2009)



	Employees
	20,700 (2009)



	Website
	Amazon.com



	Alexa rank
	19



	Type of site
	e-commerce



	Advertising
	web banners and videos



	Available in
	English, Japanese, German, French, & Chinese



	Launched
	1995




Amazon.com, Inc. (NASDAQ:AMZN) is an American-based multinational electronic commerce company. Headquartered in Seattle, Washington, it is America's largest online retailer, with nearly three times the Internet sales revenue of the runner up, Staples, Inc., as of January 2010.

Jeff Bezos founded Amazon.com, Inc. in 1994 and launched it online in 1995. It started as an online bookstore, but soon diversified to product lines of VHS, DVD, music CDs and MP3s, computer software, video games, electronics, apparel, furniture, food, toys, and so on. Amazon has established separate websites in Canada, the United Kingdom, Germany, France, Japan, and China. It also provides international shipping to certain countries for some of its products.

On January 15, 2009, a survey published by Verdict Research found that Amazon was the UK's favorite music and video retailer, and came third in overall retail rankings.
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[edit] History

Amazon was founded in 1994, spurred by what Bezos called "regret minimization framework," his effort to fend off regret for not staking a claim in the Internet gold rush. While company lore says Bezos wrote the business plan while he and his wife drove from New York to Seattle, that account appears to be apocryphal.

The company began as an online bookstore; while the largest brick-and-mortar bookstores and mail-order catalogs for books might offer 200,000 titles, an online bookstore could offer more. Bezos named the company "Amazon" after the world's largest river. Since 2000, Amazon's logotype is an arrow leading from A to Z, representing customer satisfaction (as it forms a smile); the goal was to have every product in the alphabet.

In 1994, the company incorporated in the state of Washington, beginning service in July 1995, and was reincorporated in 1996 in Delaware. The first book Amazon.com sold was Douglas Hofstadter's Fluid Concepts and Creative Analogies: Computer Models of the Fundamental Mechanisms of Thought. Amazon.com issued its initial public offering of stock on May 15, 1997, trading under the NASDAQ stock exchange symbol AMZN, at an IPO price of US$18.00 per share ($1.50 after three stock splits in the late 1990s).

Amazon's initial business plan was unusual: the company did not expect a profit for four to five years; the strategy was effective. Amazon grew steadily in the late 1990s while other Internet companies grew blindingly fast. Amazon's "slow" growth provoked stockholder complaints: that the company was not reaching profitability fast enough. When the dot-com bubble burst, and many e-companies went out of business, Amazon persevered, and finally turned its first profit in the fourth quarter of 2001: $5 million, just 1 per share, on revenues of more than $1 billion, but the profit was symbolically important.

In 1999, Time magazine named Bezos Person of the Year, recognizing the company's success in popularizing online shopping.

[edit] Merchant partnerships

The Web site CDNOW is powered and hosted by Amazon. Until June 30, 2006, typing ToysRUs.com into a browser would similarly bring up Amazon.com's Toys & Games tab; however, this relationship was terminated as the result of a lawsuit. Amazon also used to host and run the website for Borders bookstores, but this ceased in 2008.

Amazon.com powers and operates retail web sites for Target, Sears Canada, Benefit Cosmetics, bebe Stores, Timex Corporation, Marks & Spencer, Mothercare, and Lacoste. For a growing number of enterprise clients, currently including the UK merchants Marks & Spencer, Benefit Cosmetics' UK entity, and Mothercare, Amazon provides a unified multichannel platform where a customer can seamlessly interact with the retail website, standalone in-store terminals, or phone-based customer service agents. Amazon Web Services also powers AOL's Shop@AOL.

[edit] Business results



	


	This section's factual accuracy may be compromised because of out-of-date information. Please help improve the article by updating it. There may be additional information on the talk page. (March 2010)




The company remains profitable: net income was $35.3 million in 2003, $588.50 million in 2004, $359 million in 2005, and $190 million in 2006 (including a $662 million charge for R&D in 2006). The firm's retained earnings were negative $1.8 billion in 2006, negative $1.4 billion in 2007, negative $730 million in 2008, and $172 million in 2009. Revenues increased thanks to product diversification and an international presence: $3.9 billion in 2002, $5.3 billion in 2003, $6.9 billion in 2004, $8.5 billion in 2005, and $10.7 billion in 2006.

On November 21, 2005, Amazon entered the S&P 500 index, replacing AT&T after it merged with SBC Communications. On December 31, 2008, Amazon entered the S&P 100 index, replacing Merrill Lynch after it was taken over by Bank of America.

[edit] Locations



	


	This section needs additional citations for verification.

Please help improve this article by adding reliable references. Unsourced material may be challenged and removed. (August 2009)




Amazon.com has offices, fulfillment centers, customer service centers and software development centers across North America, Latin America, Europe and Asia.

[edit] Headquarters





Amazon.com's headquarters in the PacMed building in Beacon Hill, Seattle.


The company's global headquarters are located on Seattle's Beacon Hill. It has offices throughout other parts of greater Seattle, including Union Station and The Columbia Center.

Amazon has announced plans to move its headquarters to the South Lake Union neighborhood of Seattle beginning in mid-2010, with full occupancy by 2011. This move will consolidate all Seattle employees onto the new 11-building campus.

[edit] Software development centers

The company employs software developers in medium- to large-sized centers across the globe. While much of Amazon's software development is in Seattle, other locations include:


	Slough (United Kingdom)

	Edinburgh (United Kingdom)

	Dublin (Ireland)

	Bangalore, Chennai, and Hyderabad (India)

	Cape Town (South Africa)

	Iaşi (Romania)

	Shibuya, Tōkyō (Japan)

	Beijing (China)

	Tempe, Arizona (United States)



[edit] Fulfillment and warehousing

Fulfillment centers are located in the following cities, often near airports. Amazon offers warehousing and order-fulfillment for third-party sellers including large companies such as Target Corporation:


	North America:




	

	Arizona, USA: Phoenix, Goodyear

	Delaware, USA: New Castle

	Indiana, USA: Whitestown and Plainfield

	Kansas, USA: Coffeyville

	Kentucky, USA: Campbellsville, Hebron (near CVG), Lexington, and Louisville

	Nevada, USA: Fernley and North Las Vegas

	New Hampshire, USA: Nashua

	Pennsylvania, USA: Carlisle, Chambersburg, Hazleton, Allentown, and Lewisberry

	Texas, USA: Dallas/Fort Worth

	Virginia, USA: Sterling

	Ontario, Canada: Mississauga (a Canada Post facility)







In March 2009, Amazon announced plans to close three U.S. distribution centers: Red Rock, Nevada; Chambersburg, Pennsylvania; and Munster, Indiana.


	Europe:







Amazon.co.uk warehouse, Glenrothes.



	

	Bedfordshire, England: Marston Gate, near Brogborough

	Inverclyde, Scotland: Gourock

	Fife, Scotland: Glenrothes

	Swansea, Wales: Crymlyn Burrows near Jersey Marine

	Loiret, France: Orlans-Boigny (2000)

	Loiret, France: Orlans-Saran (2007)

	Hessen, Germany: Bad Hersfeld

	Saxony, Germany: Leipzig








	Asia:




	

	Ichikawa,Chiba, Japan

	Yachiyo, Chiba, Japan

	Sakai,Osaka, Japan

	Guangzhou, China

	Suzhou, China

	Beijing, China







[edit] Product lines

Amazon has steadily branched into retail sales of music CDs, videotapes and DVDs, software, consumer electronics, kitchen items, tools, lawn and garden items, toys & games, baby products, apparel, sporting goods, gourmet food, jewelry, watches, health and personal-care items, beauty products, musical instruments, clothing, industrial & scientific supplies, groceries, and more.

The company launched Amazon.com Auctions, its own Web auctions service, in March 1999. However, it failed to chip away at industry pioneer eBay's juggernaut growth. Amazon.com Auctions was followed by the launch of a fixed-price marketplace business called zShops in September 1999, and a failed Sotheby's/Amazon partnership called sothebys.amazon.com in November.

Amazon no longer mentions either Auctions or zShops on its main pages and the help page for sellers now only mentions the Marketplace. Old links to zShops now simply redirect to the Amazon home page, while old links to Auctions take users to a transactions history page. New product listings are no longer possible for either service.

Although zShops failed to live up to its expectations, it laid the groundwork for the hugely successful Amazon Marketplace service launched in 2001 that let customers sell used books, CDs, DVDs, and other products alongside new items. Today, Amazon Marketplace's main rival is eBay's Half.com service.

Beginning August 2005, Amazon began selling products under its own private label, "Pinzon"; the initial trademark applications suggested the company intended to focus on textiles, kitchen utensils, and other household goods. In March 2007, the company applied to expand the trademark to cover a larger and more diverse list of goods, and to register a new design consisting of the "word PINZON in stylized letters with a notched letter O whose space appears at the "one o'clock" position.". The list of products registered for coverage by the trademark grew to include items such as paints, carpets, wallpaper, hair accessories, clothing, footwear, headgear, cleaning products, and jewelry. On September 2008], Amazon filed to have the name registered. While the USPTO has finished its review of the application, Amazon has yet to receive an official registration for the name.

On May 16, 2007 Amazon announced its intention to launch Amazon MP3, its own online music store. The store launched in the US in public beta September 25, 2007, selling downloads exclusively in MP3 format without digital rights management. This is especially notable as it was the first online offering of DRM-free music from all four major record companies.

In August 2007, Amazon announced AmazonFresh, a grocery service offering perishable and nonperishable foods. Customers can have orders delivered to their homes at dawn or during a specified daytime window. Delivery was initially restricted to residents of Mercer Island, Washington, and was later expanded to several ZIP codes in Seattle proper. AmazonFresh also operated pick-up locations in the suburbs of Bellevue and Kirkland from summer 2007 through early 2008.

In 2008 Amazon expanded into film production and is currently funding the film The Stolen Child with 20th Century Fox.

[edit] Website

The domain amazon.com attracted at least 615 million visitors annually by 2008 according to a Compete.com survey. This was twice the numbers of walmart.com.

According to the Internet audience measurement website Compete.com, Amazon attracts approximately 50 million U.S. consumers to its website on a monthly basis.

[edit] Reviews

Amazon allows users to submit reviews to the web page of each product. As part of their review, users must rate the product on a rating scale from one to five stars. In 2004 a software error accidentally showed the names behind reviews that were submitted anonymously, and some authors were shown to have written glowing reviews of their own books. Amazon created a feature in recent years that allowed users to comment on reviews. Amazon provides an optional badging option for reviewers which indicate the real name of the reviewer (based on confirmation of a credit card account) or which indicate that the reviewer is one of the top reviewers by popularity. The U.S. site generally has the most reviews. A review posted on one site is not necessarily visible on another site.

Amazon.com's customer reviews are monitored for all negative or indecent comments that are directed at anything, or anyone, but the product itself. In regards to the reviews lacking relative restrictions, Robert Spector, who is the author of the book Amazon.com, describes how "when publishers and authors asked Bezos why Amazon.com would publish negative reviews, he defended the practice by claiming that Amazon.com was taking a different approach...we want to make every book available  the good, the bad, and the ugly...to let truth loose" (Spector 132).

Reviews for different media of the same product are grouped together (for example, the review page for a particular film, whether on VHS, Blu-Ray, or DVD, will feature reviews from all three media formats). Currently, there is no way to look at reviews only for one version of a product.

[edit] Content search

"Search Inside the Book" is a feature which allows customers to search for keywords in the full text of many books in the catalog. The feature started with 120,000 titles (or 33 million pages of text) on October 23, 2003. There are currently about 250,000 books in the program. Amazon has cooperated with around 130 publishers to allow users to perform these searches.

To avoid copyright violations, Amazon.com does not return the computer-readable text of the book. Instead, it returns a picture of the matching page, disables printing, and puts limits on the number of pages in a book a single user can access. One author observed that his entire book could be read online by searching a few words. Additionally, customers can purchase online access to the some books via the "Amazon Upgrade" program, although the selection is currently quite limited.

[edit] Third-party sellers

According to information in Amazon.com discussion forums, Amazon derives about 40 percent of its sales from affiliates whom they call Associates and third-party sellers who list and sell products on the Amazon websites. Associates receive a commission for referring customers to Amazon by placing links on their websites to the Amazon homepage or to specific products. If a referral results in a sale, the Associate receives a commission from Amazon. Worldwide, Amazon has "over 900,000 members" in its affiliate programs. Associates can access the Amazon catalog directly on their websites by using the Amazon Web Services (AWS) XML service. A new affiliate product, aStore, allows Associates to embed a subset of Amazon products within, or linked to from, another website.

Amazon reported over 1.3 million sellers sold products through Amazon's World Wide Web sites in 2007. Selling on Amazon has become more popular as Amazon expanded into a variety of categories beyond media and built a variety of features to support volume selling. Unlike eBay, Amazon sellers do not have to maintain separate payment accounts; all payments and payment security are handled by Amazon itself.

[edit] Acquisitions and spinoffs


	In April 1998, Amazon bought the Internet Movie Database (IMDb).

	In August 1998, Amazon bought Cambridge, Massachusetts-based PlanetAll for 800,000 shares of Amazon stock. PlanetAll operated a web-based address book, calendar, and reminder service. In the same deal, Amazon acquired Sunnyvale-based Junglee.com, an XML-based data mining startup for 1.6 million shares of Amazon stock. The two deals together were valued at about $280 million at the time.

	In June 1999, Amazon bought Alexa Internet, Accept.com, and Exchange.com in a set of stock deals worth approximately $645 million.

	In 2003, Amazon purchased the rival online music retailer CD Now.

	In 2004, Amazon purchased Joyo.com, a Chinese e-commerce website. It also debuted A9.com, a company focused on researching and building innovative technology.

	In March 2005, Amazon acquired BookSurge, a print on demand company, and Mobipocket.com, an eBook software company.

	In July 2005, Amazon purchased CreateSpace.com (formerly CustomFlix), a Scotts Valley, California-based distributor of on-demand DVDs. Since the acquisition, CreateSpace has expanded its online services to include on-demand books and CDs, as well as video downloads.

	On July 30, 2007, the National Archives announced that it would make thousands of historic films available for purchase through CreateSpace.

	In February 2006, Amazon acquired Shopbop, a Madison, Wisconsin-based retailer of designer clothing and accessories for women.

	In May 2007, Amazon acquired dpreview.com, a London-based digital photography review website created by Phil Askey as his personal hobby website and Brilliance Audio, the largest independent publisher of audiobooks in the United States.

	In January 2007 created Endless.com, a separate e-commerce brand focusing on shoes.

	In January 2008, Amazon announced that it would acquire audiobook provider Audible.com for $300 million in cash.

	In June 2008, Amazon announced that it had acquired Fabric.com, an online fabric store.

	In July 2008, Amazon's IMDb subsidiary purchased Box Office Mojo, a site that tracks movie sales in theatres.

	In August 2008, Amazon announced it had an agreement to purchase Victoria, B.C. based AbeBooks, seller of new, used, out-of-print and rare books. Later that month Amazon announced that it would acquire Seattle-based Shelfari, a book-based social network site, for an undisclosed sum. As part of its acquisition of Abebooks Amazon also got an additional stake in Shelfari's competitor LibraryThing, which AbeBooks had previously purchased a 40 percent stake in, and whole ownership of Bookfinder.com, Gojaba.com, and listing-management service FillZ, all owned by AbeBooks at the time of acquisition.

	In October 2008 acquired Reflexive Entertainment, a casual video game development company.

	In July 2009 Amazon agreed to acquire Zappos, an online shoe and apparel retailer. The deal is expected to close in fall 2009.

	In January 2010 is said to buy Touchco



[edit] Products and services

Amazon.com has incorporated a number of products and services into its shopping model, either through development or acquisition. The Honor System was originally launched in 2001 to allow customers to make donations or buy digital content, with Amazon collecting 2.9 percent of the payment plus a flat fee of 30. The service was discontinued on December 11, 2008. It has been superseded by Amazon Payments. Amazon launched Amazon Web Services (AWS) in 2002. The service provides programmatic access to many features leveraged behind the scenes on its website. Amazon also created "channels" to benefit certain causes. In 2004, Amazon's "Presidential Candidates" allowed customers to donate $5200 to the campaigns of 2004 U.S. presidential hopefuls. Amazon has periodically reactivated a Red Cross donation channel after such tragedies as 9/11 and Hurricane Katrina. After the 2004 earthquake and tsunami in the Indian Ocean, Amazon set up an online donation channel to the American Red Cross, waiving its processing fee. By January 2005, nearly 200,000 individuals had donated over $15.7 million in the US alone.

Amazon Prime offers customers unlimited expedited shipping with no minimum purchase amount for a flat annual fee. The service also offers discounted priority shipping rates. Amazon launched the program in the continental United States in 2005, in Japan in June 2007, in the United Kingdom and Germany in November 2007, and in France (as "Amazon Premium") in October 2008. Launched in 2005, Amazon Shorts offers exclusive short form content, including short stories and non-fiction pieces from best-selling authors, all available for immediate download at 49. As of June 2007, the program has over 1,700 pieces and is adding about 50 new pieces per week. In November 2005, Amazon.com began testing Amazon Mechanical Turk, an application programming interface (API) allowing programs to dispatch tasks to human processors. In March 2006, Amazon launched an online storage service called Amazon Simple Storage Service (Amazon S3). An unlimited number of data objects, from 1byte to 5gigabytes in size, can be stored in S3 and distributed via HTTP or BitTorrent. The service charges monthly fees for data stored and for data transferred. In April 2006, Amazon introduced Amazon Simple Queue Service (Amazon SQS), a distributed queue messaging service. In August 2006, Amazon launched product wikis (later folded into Amapedia) and discussion forums for certain products using guidelines that follow standard message board conventions. In August 2006, Amazon introduced Amazon Elastic Compute Cloud (Amazon EC2), a virtual site farm, allowing users to use the Amazon infrastructure with its high reliability to run diverse applications ranging from running simulations to web hosting. In 2008, Amazon improved the service adding Elastic Block Store (EBS), offering persistent storage for Amazon EC2 instances and Elastic IP addresses, static IP addresses designed for dynamic cloud computing.

In January 2007 Amazon launched Amapedia, a collaborative wiki for user-generated content to replace ProductWiki. In March 2007, Amazon launched an online video on demand service, Amazon Unbox. In September 2007, Amazon launched a new music store (currently in beta) called Amazon MP3, which sells downloadable tracks, all in the MP3 format and most recorded at 256kilobits per second variable bitrate (VBR). Amazon's terms of use agreements legally restrict use of the music, but Amazon does not use DRM to enforce those terms.:Amazon MP3 sells music from the Big 4 record labels: EMI, Universal, Warner Bros. Records, and Sony BMG, as well as many independents. Previous to the launch of this service, Amazon made an investment in Amie Street, a similar music store with a variable pricing model based on demand. In August 2007 Amazon launched Amazon Vine, which allows top product reviewers free access to pre-release products from vendors participating in the program. Reviewers may either return the used product to Amazon, or post a review and keep the product, within a few months of receipt. In August 2007 Amazon launched a payment service specifically targeted at developers called Flexible Payment Service FPS. Amazon FPS has facilities for developing many different charging models including micro-payments. The service also gives developers easy access to Amazon customers.

In November 2007, Amazon launched Amazon Kindle, an e-book reader which downloads content over "Whispernet", a free EV-DO wireless service on the Sprint Nextel network. The screen uses E Ink technology to reduce battery consumption. In 2008 Amazon claimed its library had grown to 200,000 titles. In December 2007, Amazon introduced SimpleDB, a database system, allowing users of its other infrastructure to utilize a high reliability high performance database system. In August 2007, Amazon launched an invitation-only beta-test for online grocery delivery. It has since rolled out in several Seattle, Washington suburbs.

In January 2008 Amazon announced they would be rolling out their MP3 service to their subsidiary websites worldwide throughout the year. On December 1, 2008, Amazon MP3 was made available in the UK. At the beginning of September, IMDB and Amazon.com launched a Music metadata browsing site with wiki-like user contribution. In November, Amazon partnered with manufacturers including Fisher-Price, Mattel, Microsoft and electronics manufacturer Transcend to offer products in minimal packaging. This reduces environmental impact of the packaging and frustration with opening "clamshell" type security packaging. Amazon Web Services launched a public beta of Amazon Elastic Compute Cloud running Microsoft Windows Server and Microsoft SQL Server. Amazon Connect enables authors to post remarks on their book pages to customers who have bought their books. WebStore by Amazon allows businesses to create e-commerce websites using Amazon technology. Merchants can customize their sites using their own photos and branding. Sellers pay a commission of 7 percent, which includes credit-card processing fees and fraud protection, and a subscription fee of $59.95/month for an unlimited number of webstores and listings.

[edit] Controversies

[edit] Competition

The company has been controversial for its alleged use of patents as a competitive hindrance. The "1-click patent" is perhaps the best-known example of this. Amazon's use of the one-click patent against competitor Barnes and Noble's website led the Free Software Foundation to announce a boycott of Amazon in December 1999. The boycott was discontinued in September 2002. On February 22, 2000, the company was granted a patent covering an Internet-based customer referral system, or what is commonly called an "affiliate program". Reaction was swift and negative. Industry leaders Tim O'Reilly and Charlie Jackson spoke out against the patent, and O'Reilly published an open letter to Bezos protesting the 1-click patent and the affiliate program patent, and petitioning him to "avoid any attempts to limit the further development of Internet commerce". O'Reilly collected 10,000 signatures with this petition. Bezos responded with his own open letter. The protest ended with O'Reilly and Bezos visiting Washington, D.C. to lobby for patent reform. On February 25, 2003, the company was granted a patent titled "Method and system for conducting a discussion relating to an item on Internet discussion boards". On May 12, 2006, the USPTO ordered a re-examination of the "One-Click" patent, based on a request filed by Peter Calveley, who cited as prior art an earlier e-commerce patent and the Digicash electronic cash system.

Amazon has a Canadian site in both English and French, but is prevented from operating any headquarters, servers, fulfillment centers or call centers in Canada by that country's legal restrictions on foreign-owned booksellers. Instead, Amazon's Canadian site originates in the United States, and Amazon has an agreement with Canada Post to handle distribution within Canada and for the use of the Crown corporation's Mississauga, Ontario shipping facility. The launch of Amazon.ca generated controversy in Canada. In 2002, the Canadian Booksellers Association and Indigo Books and Music sought a court ruling that Amazon's partnership with Canada Post represented an attempt to circumvent Canadian law, but the litigation was dropped in 2004.

In March 2008, sales representatives of Amazon's BookSurge division started contacting publishers of print on demand titles to inform them that for Amazon to continue selling their POD-produced books, they were required to sign agreements with Amazon's own BookSurge POD company. Publishers were told that eventually, the only POD titles that Amazon would be selling would be those printed by their own company, BookSurge. Some publishers felt that this ultimatum amounted to monopoly abuse, and questioned the ethics of the move and its legality under anti-trust law.

In 2008, Amazon UK came under criticism for attempting to prevent publishers from direct selling at discount from their own websites. Amazon's argument was that they should be able to pay the publishers based on the lower prices offered on their websites, rather than on the full RRP.

In June 2008 Amazon UK drew criticism in the British publishing community following their withdrawal from sale of key titles published by Hachette Livre UK. The withdrawal is apparently intended to put pressure on the publisher to provide levels of discount described by the trade as unreasonable. Curtis Brown's managing director Jonathan Lloyd was quoted in The Bookseller magazine as saying: "I think the entire industry of publishers, authors and agents are 100% behind [Hachette]. Someone has to draw a line in the sand. Publishers have given 1% a year away to retailers, so where does it stop? Using authors as a financial football is disgraceful."

[edit] Kindle content removal

See also: Criticism of Amazon Kindle remote content removal
In July 2009, The New York Times reported that Amazon.com deleted all customer copies of certain books published by MobileReference, including the books 1984 and Animal Farm from users' Kindles. This action was taken with neither prior notification nor specific permission of individual users. Customers did receive a refund of the purchase price and, later, an offer of an Amazon gift certificate or a cheque for $30.

[edit] Products sold and not sold

Amazon at one time carried two cockfighting magazines and two dog fighting videos although the Humane Society of the United States (HSUS) contends that the sale of these materials is a violation of U.S. Federal law. The Humane Society of the United States has filed a lawsuit against Amazon. A campaign to boycott Amazon purchases gained momentum in August 2007 after the much publicized dog fighting case involving NFL quarterback Michael Vick. On May 21, 2008, Marburger Publishing agreed to settle with the Humane Society by requesting that Amazon stop offering their magazine The Game Cock for subscription. The second magazine named in the Humane Society lawsuit, The Feathered Warrior, remains available.

On April 12, 2009, it was revealed that some erotic, lesbian, gay, bisexual, transgender, feminist and politically liberal books were being excluded from Amazon's sales rankings. Various books and media were flagged as "Adult content" (including children's books, self-help books, non-fiction, and non-explicit fiction), with the result that works by established authors like E. M. Forster, Gore Vidal, Jeanette Winterson and D. H. Lawrence were now unranked. The change first received publicity on the blog of author Mark R. Probst, who reproduced an e-mail from Amazon customer service describing a policy of de-ranking "adult" material. However, Amazon later said that there was no policy of de-ranking LGBT material and blamed the change first on a "glitch" and then on "an embarrassing and ham-fisted cataloging error" that had affected 57,310 books.

In September 2009 it emerged that Amazon was selling defamatory MP3 music downloads falsely suggesting a well-known Premier League football manager was a child sex offender. Despite a campaign urging the retailer to withdraw the item, they refused to do so citing freedom of speech. The company was finally forced to withdraw the item when legal action was threatened. However, they continued to sell the item on their American, German and French websites.

[edit] Collection of sales tax

Amazon has been criticized for its refusal to collect sales taxes from consumers in states in which it does not have a physical presence, thus giving it an unfair advantage over brick-and-mortar retailers. In theory, such consumers should pay the equivalent amount in use tax directly to their state, however in reality few consumers do so. In 2008 New York passed a law that would force online retailers to collect sales taxes on shipments to New York State residents. Shortly after the law was signed, Amazon.com filed a complaint in the New York Supreme Court objecting to the law. The complaint wasn't based on whether instate customers should pay tax, but upon the long-standing practice of it being the responsibility of the customer to report the sales tax (known as use tax in this case) and not that of the out-of-state businesses. The lawsuit was tossed out of court in January, 2009, when New York State Supreme Court Justice Eileen Bransten stated "there is no basis upon which Amazon can prevail."

Amazon has created wholly owned subsidiaries for parts of the company that are treated separately for tax matters, a legal technique called "entity isolation". For example, the subsidiary that developed the Kindle is in California, but because it doesn't sell the Kindle directly to consumers, Amazon's legal position is that it isn't required to collect sales taxes in California. In the company's financial report for the quarter ending September 30, 2009, the company told investors in its discussion of risk factors that the imposition of sales-tax collection by more states or Congress could "decrease our future sales."

[edit] Other

In 1999, the Amazon Bookstore Cooperative of Minneapolis, Minnesota sued Amazon.com for trademark infringement. The cooperative had been using the name "Amazon" since 1970, but reached an out-of-court agreement to share the name with the on-line retailer.

A 2004 glitch in Amazon.ca's review system temporarily revealed that many well-established authors were anonymously giving themselves glowing reviews, with some revealed to be anonymously giving "rival" authors terrible reviews. According to Amazon, those reviews have since been removed or made non-anonymous.

In April 2009, BusinessWeek magazine reported that Amazon.com was one of 25 US companies that paid the least US taxes. Amazon.com paid a 4.1 percent annual tax rate, far less than the standard 35 percent corporate rate, based on an analysis of the company's financial figures for 2005-2008. According to SEC filings, this rate was caused in part by lower tax rates for Amazon.com's international subsidiaries.

Amazon has opposed efforts by trade unions to organize in both the United States and the United Kingdom. In 2001, 850 employees in Seattle were laid off by Amazon.com after a unionization drive. The Washington Alliance of Technological Workers (WashTech) accused the company of violating union laws, and claimed Amazon managers subjected them to intimidation and heavy propaganda. Amazon denies any link between the unionization effort and the layoffs. Also in 2001, Amazon.co.uk hired a US management consultancy organization, The Burke Group, to assist in defeating a campaign by the Graphical, Paper and Media Union (GPMU, now part of Amicus) to achieve recognition in the Milton Keynes distribution depot. It was alleged that the company victimized or sacked four union members during the 2001 recognition drive and held a series of captive meetings with employees.

Following the announcement of the Apple iPad on January 27, 2010, Macmillan Publishers entered into a pricing dispute with Amazon.com regarding electronic publications. Macmillan asked Amazon to accept a new pricing scheme it had worked out with Apple, raising the price of e-books from $9.99 to $15. Amazon responded by pulling all Macmillan books, both electronic and physical, from their website (although affiliates selling the books were still listed). On January 31, 2010, Amazon "capitulated" to Macmillan's pricing request. 

[edit] Entrepreneurship by former employees

A number of companies have been started and founded by former Amazon.com employees. This is despite a non-compete agreement Amazon employees must sign that prohibits starting a company with another Amazon employee.


	Hulu is led by Jason Kilar, a former SVP at Amazon.com.

	BankBazaar.com was founded by Arjun Shetty, a former Senior product manager at Amazon.com

	Evri was led by Neil Roseman, a former VP at Amazon.com.

	Foodista was founded by Barnaby Dorfman

	Jambool/SocialGold was co-founded by former Amazon engineers Vikas Gupta and Reza Hussein.

	MindBloom was founded by Brent Poole

	TeachStreet was founded by Dave Schappell, an early Amazon.com product manager.

	TrackSimple was founded by Jon Ingalls and [[Ajit Banerjee].

	Trusera was founded by Keith Schorsch, an early Amazonian.

	Twilio was founded by Jeff Lawson, an Amazon Technical Product Manager.

	Vittana was co-founded by Kushal Chakrabarti and Brett Witt.

	Pelago was co-founded by Jeff Holden, a former SVP at Amazon.com.

	Wikinvest was founded by Michael Sha.



[edit] See also
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	Amazon Standard Identification Number (ASIN)

	Statistically Improbable Phrases: Amazon.com's phrase extraction technique for indexing books.
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	Online shopping
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Companies of the NASDAQ-100 index



	



	


Activision Blizzard Adobe Akamai Altera Amazon.com Amgen Apollo Group Apple Applied Materials Autodesk Automatic Data Processing Baidu Bed Bath & Beyond Biogen Idec BMC Software Broadcom C. H. Robinson Worldwide CA, Inc. Celgene Cephalon Cerner Corporation Check Point Cintas Cisco Systems Citrix Cognizant Technology Solutions Comcast Costco Dell DENTSPLY International DIRECTV Dish Network eBay Electronic Arts Expedia Expeditors International Express Scripts Fastenal First Solar Fiserv Flextronics FLIR Systems Foster Wheeler Garmin Genzyme Gilead Sciences Google Henry Schein Hologic Illumina Infosys Intel Intuit Intuitive Surgical J. B. Hunt Joy Global KLA-Tencor Lam Research Liberty Media Life Technologies Linear Technology Logitech Marvell Mattel Maxim Integrated Products Microchip Technology Microsoft Millicom International Cellular Mylan NetApp News Corporation NII Nvidia O'Reilly Automotive Oracle Paccar Patterson Companies Paychex Priceline.com Qiagen Qualcomm Research In Motion Ross Stores SanDisk Seagate Sears Sigma-Aldrich Staples Starbucks Stericycle Symantec Teva Pharmaceutical Industries Urban Outfitters VeriSign Vertex Pharmaceuticals Virgin Media Vodafone Warner Chilcott Wynn Resorts Xilinx Yahoo!
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Seattle-based Corporations (within the Seattle metropolitan area)



	



	Seattle and SeaTac-based Fortune 1000 Corporations
	
Amazon.com (#130) Starbucks (#261) Nordstrom (#301) Expeditors International (#434) Alaska Airlines (#591)




	



	Puget Sound-based Fortune 1000 Corporations
	
Companies listed above, plus: Costco Wholesale (#24) Microsoft (#35) Paccar (#170) Weyerhaeuser (#236) Puget Sound Energy (#638) Expedia (#699)




	



	Major Seattle- and Puget Sound-based non-public or externally owned corporations
	
Big Fish Games Boeing Eddie Bauer Jones Soda Nintendo of America QFC REI Safeco T-Mobile USA WestFarm Foods
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Barnes & Noble, Inc.

	



	Type
	Public (NYSE:BKS)



	Founded
	Wheaton, Illinois, U.S. (1873 as a printing business)

New York City, New York, U.S. (1917 first bookstore opened)



	Founder(s)
	Charles M. Barnes

William Barnes

G. Clifford Noble



	Headquarters
	122 5th Ave

New York City, New York, U.S.



	Number of locations
	777 stores at 2009-05-21



	Key people
	Leonard Riggio, Chairman

Steve Riggio, CEO, Vice Chair

Mitchell S. Klipper, COO



	Industry
	Retail (Specialty)



	Products
	Barnes & Noble Booksellers

B. Dalton

Scribner's Bookstores

Bookstop

Doubleday Bookstores

Sterling Publishing Co.

SparkNotes



	Revenue
	▲ US$5.12 Billion (FY 2009)



	Operating income
	▲ US$143 Million (FY 2009)



	Net income
	▲ US$75.9 Million (FY 2009)



	Total assets
	▼ US$2.99 Billion (FY 2009)



	Total equity
	▼ US$922 Million (FY 2009)



	Employees
	40,000 (2008)



	Website
	www.bn.com (consumer site)

www.barnesandnobleinc.com (corporate site)








Barnes & Noble in a former theater in Rochester, Minnesota


Barnes & Noble, Inc. is the largest book retailer in the United States, operating mainly through its Barnes & Noble Booksellers chain of bookstores headquartered in lower Fifth Avenue in Lower Manhattan, New York City.

Barnes & Noble also operated the chain of small B. Dalton Booksellers stores in malls until they announced the liquidation of the chain.

The company is known for large, upscale retail outlets, many of which contain a caf serving Starbucks Coffee, and for competitive discounting of bestsellers. Most stores also sell magazines, newspapers, DVDs, graphic novels, gifts, games, and music. Video games and related items were sold in the company's GameStop retail outlets until October 2004, when the division was spun-off into an independent company.

As of October 2009, the company operates 777 stores in all 50 U.S. states and the District of Columbia in addition to 636 college bookstores, which serves nearly 4 million students and 250,000 faculty members across the country.
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[edit] History

Barnes & Noble originated in 1873 when Charles Barnes opened a book-printing business in Wheaton, Illinois. Their first true bookstore was set up by his son, William, in partnership with G. Clifford Noble, in 1917 in New York City. The original bookstore was at 31 West 15th St., and opened during World War I. In 1932, at the height of the Great Depression, the bookstore was moved to its current flagship location on 18th Street & Fifth Avenue.

The business was purchased in 1971 by Leonard Riggio, who oversaw the growth of the business. In 1974, Barnes & Noble became the first bookstore to advertise on TV, and a year later, the company became the first bookseller in America to discount books, by selling New York Times best-selling titles at 40% off the publishers list price. During the 1970s and 1980s, Barnes & Noble opened smaller discount stores, which were eventually phased out in favor of larger stores.

They also began to publish their own books to be sold to mail-order customers. These titles were primarily affordable reissues of out-of-print titles, and selling them through mail-order catalogs allowed Barnes & Noble to reach new customers nationwide.

Barnes & Noble continued to expand throughout the 1980s, and in 1987 purchased the primarily shopping mall-based B. Dalton chain from Dayton Hudson. The last B. Dalton stores are slated to close in January 2010. The acquisition of 797 bookstores turned the company into a nationwide retailer, and as of the end of fiscal year 1999, the second-largest online bookseller in the United States. B&N's critics claim that it has contributed to the decline of local and independent booksellers.

Before Barnes & Noble created its web site, it sold books directly to customers through mail-order catalogs. It first began selling books online in the late 1980s, but the companys web site was not launched until May 1997. The site now carries over 1 million titles.

In 2002, Leonard Riggio's brother Stephen Riggio was named CEO.

[edit] Publishing





Barnes & Noble on Fifth Avenue in New York City.


Barnes & Noble publishes some of the books it sells, inexpensively reprinting non-copyrighted titles or acquiring the U.S. or English language rights from another publisher. In addition, Barnes & Noble commissions reprint anthologies and omnibus editions using in-house editors.

Barnes & Noble began to publish books during the 1980s, when they started reissuing out-of-print titles. One of these titles, The Gentle Art of Verbal Self-Defense by Suzette Haden Elgin, has sold over 250,000 copies.  The reissued edition of The Columbia History of the World by John Garrity has sold over 1 million copies.

Since then, the company has expanded its publishing operation. This expansion was aided by the companys acquisition of SparkNotes, an educational website and publishing company. Further expansions of the companys publishing business include the purchase of how-to publisher Sterling Publishing in 2003 and the launch of Quamut in 2008.

From circa 1992 through early 2003, Barnes & Noble released a series of literary classics for adults and children under the imprint Barnes & Noble Classics Collection. Originally available only in hardcover, most titles came in a black or cream-colored dustjacket edition. In 2003, Barnes & Noble revamped and expanded its line of literature classics, releasing books in hardcover, trade paperback and mass-market editions.

In 2009, Barnes and Noble released an e-book reader called Barnes & Noble nook.

[edit] Cafs
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The Barnes & Noble cafe in Hoboken, New Jersey.


The first store to feature a caf serving Starbucks beverages was in Springfield, New Jersey in 1993. Since then, most stores have been amended or constructed specifically to feature a cafe serving Starbucks beverages, Harney & Sons or Tazo Tea, FIJI Bottled Water, bakery goods from The Cheesecake Factory, candy from Godiva Chocolatiers, sandwiches and other specialty products. Although the cafs are owned and operated by Barnes & Noble, servers follow Starbucks' standards in beverage preparation; the prominent Starbucks logo is sometimes confusing for customers wanting to use Starbucks stored-value cards or the Starbucks Gold Card, which are not accepted (the Barnes & Noble Membership is accepted to receive a discount on any Cafe related good).

In 2004, Barnes & Noble began offering Wi-Fi in the caf area of selected stores, using the AT&T FreedomLink network. All 777 stores currently offer Wi-Fi, an effort which was completed in 2006. As of July 27, 2009, Wi-Fi is offered for free to all customers.

[edit] Community involvement





The interior of the Barnes & Noble at The Grove at Farmers Market, Los Angeles.


Barnes & Noble hires community relations managers to engage in community outreach. The responsibilities of these managers include organizing in-store events, such as author appearances, childrens storytimes and book groups. Community relations managers work closely with local schools and groups for the promotion of literacy and the arts. One of the things that Barnes & Noble does in the community is sponsor a children's summer reading program that promotes literacy and puts over 2 million books into the hands of the children each year. Barnes & Noble also hosts bookfairs which raise funds for schools and libraries. The company also hosts an annual holiday book drive to collect books for disadvantaged children. 1.16 million books were collected and distributed in 2007. To promote nationwide literacy among 1st to 6th graders and encourage more reading during the summer, Barnes & Noble has implemented a summer challenge where if children read 8 books and write about their reading, Barnes & Noble will give the readers a free book.

[edit] Barnes & Noble nook

See also: Barnes & Noble nook
Barnes & Noble nook is an electronic book reader developed by Barnes & Noble, based on the Android platform. The device was announced in the United States on 20 October 2009, and was released 30 November 2009 for US$259. The Nook competes with the Amazon Kindle, Sony Reader, and other readers, and includes Wi-Fi and AT&T 3G wireless connectivity, a six inch E Ink display, and a separate, smaller color touchscreen that serves as the primary input device.

[edit] Steve Riggio, CEO

Steve Riggio is CEO of Barnes & Noble, Inc. He is also vice chairman of the company and served on the board of directors. Riggio began his career at Barnes & Noble in 1975 after graduating from Brooklyn College. After getting his start in the buying and merchandising departments, he became general manager and vice president of the companys direct mail division. He held this position from 1981 to 1987. Riggio became executive vice president of merchandising in 1987. Then, in 1995, he was appointed chief operating officer. He was appointed CEO in January 2003. In addition to his career at Barnes & Noble, Riggio serves on the board of directors of the National Book Foundation, Association for the Help of Retarded Children and the National Down Syndrome Society. According to Forbes.com, in 2007 Riggios salary is $786,358 a year. He also earns $2,323,942 in other long-term compensation, for a yearly grand total of $3,110,480.

[edit] College bookstores





A Barnes and Noble store at Hendersonville, Tennessee.


Barnes & Noble College Booksellers, Inc., headquartered in Basking Ridge, NJ, is a subsidiary of the company which operates bookstores at more than 600 institutions of higher education. College Bookstores was previously owned by company chairman Leonard Riggio.

Barnes & Noble College Booksellers also operates the self-proclaimed "world's largest bookstore," located on Fifth Avenue and 18th Street in New York City. This flagship store carries a large variety of textbooks, medical books, and medical supplies in addition to the various trade titles carried at the company's main stores.

[edit] References



	^    Barnes & Noble (BKS) annual SEC income statement filing via Wikinvest
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[edit] See also




	
	New York City portal



	
	Companies portal






	Book Stacks Unlimited






[edit] External links



	
	Wikimedia Commons has media related to: Barnes & Noble





	Barnes & Noble corporate website

	Barnes & Noble retail website

	Barnes & Noble at 18th Street Bookstore (flagship store)









Retrieved from "http://en.wikipedia.org/wiki/Barnes_%26_Noble"
			Categories: Companies listed on the New York Stock Exchange | Barnes & Noble | Bookstores of the United States | Music retailers of the United States | Companies based in New York City | Companies established in 1873 | Ebook sourcesHidden categories: Articles needing additional references from June 2008 | All articles needing additional references | Articles needing additional references from January 2010			
						
		
	
		
		
	
		Views

		
			
	
				 	Article

				 	Discussion

				 	Edit this page

				 	History
			

		
	
	
		Personal tools

		
			
					Try Beta

					Log in / create account

			

		
	
	
		
	
	
	
		Navigation

		
			
					Main page

					Contents

					Featured content

					Current events

					Random article

			

		
	
	
		Search

		
			
				
				
				
				
			

		
	
	
		Interaction

		
			
					About Wikipedia

					Community portal

					Recent changes

					Contact Wikipedia

					Donate to Wikipedia

					Help

			

		
	
	
		Toolbox

		
			
					What links here

					Related changes

	Upload file

	Special pages

					Printable version
					Permanent link
	Cite this page
			

		
	
	
		Languages

		
			
					Dansk

					Deutsch

					Franais

					Nederlands

					日本語

					Portugus

					Scots

					Simple English

					Svenska

			

		
	
		
			
			
				
				
			
						 This page was last modified on 1 March 2010 at 15:10.


						Text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
See Terms of Use for details.

Wikipedia is a registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.

	Contact us

						Privacy policy

						About Wikipedia

						Disclaimers

			

		




	
		
	
		
				Fictionwise

		
			From Wikipedia, the free encyclopedia

			
									Jump to: navigation, search			
			
Fictionwise.com

	Type
	Subsidiary



	Founded
	2000



	Headquarters
	New Jersey, USA



	Key people
	Scott Pendergrast, Founder; Steve Pendergrast, Founder



	Industry
	Software



	Products
	electronic books



	Parent
	Barnes & Noble




Fictionwise, owned by Barnes & Noble, is one of the largest electronic book sellers in North America with an estimated 1.5 million ebook content units sold in 2008. Fictionwise sells ebooks in various formats. Fictionwise sells both encrypted and unencrypted ebooks.

The website Fictionwise.com was launched on June 5, 2000, as a partnership between Steve Pendergrast and Mindwise Media, LLC, which is owned by Scott Pendergrast. The success of Fictionwise led to it being spun out of Mindwise Media into a separate company in October 2000. Fictionwise was acquired by Barnes & Noble on March 5, 2009, for $15.7 million in cash (plus the potential for earn-outs). Barnes & Noble said it plans to use Fictionwise as part of its overall digital strategy, which includes the launch of an e-Bookstore later this year.

Most eBooks are viewed on mobile devices like Smartphones, PDAs, and eBook devices (iPhone, Symbian, Windows Mobile, Palm OS, Java ME, BlackBerry, Psion, Kindle and iLiad).

On January 1, 2008, Fictionwise acquired the eReader business unit of Motricity, Inc. eReader was one of the oldest ebook sellers, originally starting under the name Peanut Press and later renamed Palm Reader when owned by Palm, Inc. By acquiring eReader, Fictionwise nearly doubled in revenue.

After the eReader acquisition, Fictionwise immediately began expanding platform coverage of the eReader eBook format to include three more recent versions of the Symbian operating system, newer Mac OS X operating system, iPhone and iPod touch platforms. They also made the "Pro" versions of eReader software free, and developed the first mobile-friendly version of the eReader.com commerce site. In December 2008 Fictionwise licensed the eReader format to Lexcycle, who integrated it into their Stanza ebook reader for iPhone. Fictionwise indicated that additional licensing deals were in progress.

Fictionwise released a Blackberry beta version of eReader on March 11, 2009. The company is currently developing Android, Linux, and electronic ink device versions of eReader and expects to release them in 2009 to continue expanding platform coverage of the format.

[edit] External links


	Fictionwise website

	eReader website, operated by Fictionwise

	eBookwise website, operated by Fictionwise



[edit] See also


	Comparison of e-book formats: an overview of various e-book formats
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store
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			The iBookstore is an ePub content sales and delivery system for the iBooks application for the iPad from Apple Inc. For the iPad launch on April 3, 2010, the store will be available only in the United States. However, Apple plans to expand to other countries later in 2010.

Prior to the unveiling of the iPad, publishers Penguin Books, HarperCollins, Simon & Schuster, Macmillan Publishers, and Hachette Book Group USA committed to producing content for the iBookstore. Additional publishers were invited to participate on the day of the product announcement, January 27, 2010.

The day before the iPad event, Terry McGraw, the CEO of McGraw Hill, appeared to divulge information to Erin Burnett on CNBC about the upcoming iPad release. This was quickly picked up and disseminated by rumor sites and eventually mainstream media outlets as revelation of features of the iPad. McGraw Hill was not included in the iPad presentation at the Apple media event and there was speculation that their exclusion was in response to this release of information. However, McGraw-Hill has stated that the information disclosed by McGraw was not privileged, and that they had not intended to participate in the event.

[edit] References



	^ Apple (January 27, 2010). "Apple Launches iPad". Press release. http://www.apple.com/pr/library/2010/01/27ipad.html. Retrieved January 27, 2010.

	^   Apple (March 5, 2010). "iPad Available in US on April 3". Press release. http://www.apple.com/pr/library/2010/03/05ipad.html. Retrieved March 5, 2010.

	^ "iPad Features". Apple. January 27, 2010. http://www.apple.com/ipad/features/. Retrieved January 28, 2010.

	^ "Apple Making Plans to Extend iBookstore Internationally". MacRumors. March 2, 2010. http://www.macrumors.com/2010/03/02/apple-making-plans-to-extend-ibookstore-internationally/. Retrieved March 2, 2010.

	^ "iPad iBooks app US-only, McGraw-Hill absent from Apple event". AppleInsider. January 28, 2010. http://www.appleinsider.com/articles/10/01/28/ipad_ibooks_app_us_only_mcgraw_hill_absent_from_apple_event.html. Retrieved February 14, 2010.

	^ http://www.cnbc.com/id/15840232?video=1396376379&play=1

	^ Apple Special Event January 2010 Apple Inc. January 27, 2010

	^ John Paczkowski (January 28, 2010). "McGraw-Hill: We Didnt Get Booted From the iPad Launch, Because We Werent Part of It". All Things Digital. http://digitaldaily.allthingsd.com/20100128/mcgraw-hill-no-we-didnt-confirm-ipad-launch/. Retrieved January 28, 2010.
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iPhone OS-based products



	



	Hardware
	
iPhone (models) iPod touch (models) iPad




	



	Software
	
Cocoa Touch Core Animation Core Location iTunes OS(version history) SDK WebKit




	



	Apps
	
iPod iBooks Mail Maps Safari(version history) Spotlight SpringBoard YouTube




	



	Services
	
App Store iTunes Store iBookstore MobileMe Push Notifications




	



	Other
	
300-page bill FairPlay History iFund Jailbreaking




	



	See also: Newton(OS, MessagePad)
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Electronic Books



	



	Common Formats
	
ePub FictionBook Mobipocket/Kindle PDF eReader HTML Plain text

	



	



	Reading
	



	
Devices

	
Alex Reader Bookeen COOL-ER Elonex ebook eSlick FLEPia Hanlin eReader iPad iRex Kindle nook Plastic Logic Reader Samsung Papyrus Smartphones SoftBook Sony Reader




	



	
Software

	
AlReader Adobe Acrobat Adobe Digital Editions Aldiko Bookglutton Calibre FBReader iBooks Lexcycle Stanza Sony Reader Store









	



	Editing software
	
Atlantis Word Processor eBook Studio eCub Feedbooks Sigil




	



	Sources
	



	
Free

	
Bookglutton Internet Archive Feedbooks Google Books Manybooks.net Project Gutenberg Wikisource




	



	
Paid

	
Amazon.com Barnes & Noble ebooks.com Fictionwise Google Editions iBookstore Sony Reader Store

















	


	

vde

Apple Inc.



	



	Board of directors
	
Bill Campbell Millard Drexler Al Gore Steve Jobs Andrea Jung Arthur D. Levinson Jerry York




	



	Hardware products
	
Apple TV iPad iPhone iPod (Classic, Mini, Nano, Shuffle, Touch) Mac (iMac, MacBook (Air, MacBook, Pro), Mini, Pro, Xserve) Former products




	



	Accessories
	
AirPort Cinema Display iPod accessories Apple Mouse Magic Mouse  Apple Keyboard  Time Capsule




	



	Software products
	
Aperture Bento FileMaker Pro Final Cut Studio Garageband iLife iPhone OS iTunes iWork Logic Studio Mac OS X (Server) QuickTime Safari Xsan




	



	Stores and services
	
ADC AppleCare Apple Specialist Apple Store(online) App Store Certifications Genius Bar iTunes Store iWork.com MobileMe One to One ProCare




	



	Executives
	
Steve Jobs Tim Cook Peter Oppenheimer Phil Schiller Jonathan Ive Mark Papermaster Ron Johnson Sina Tamaddon Bertrand Serlet Scott Forstall




	



	Acquisitions
	
Emagic FingerWorks Lala NeXT Nothing Real P.A. Semi Silicon Color Spruce Technologies




	



	Related
	
Advertising (1984, Get a Mac, iPods, Slogans) Braeburn Capital FileMaker Inc. History (Criticism, Discontinued products, Litigation, Typography) Portal




	



	Annual revenue: US$42.91 billion (▲32.1% FY 2009) Employees: 34,300 Stock symbol: (NASDAQ:AAPL, LSE:ACP, FWB:APC) Web site: www.apple.com
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Digital distribution platforms



	



	Books
	
Amazon Kindle Sony Reader iBookstore List of digital library projects




	



	Music
	
7digital Amazon MP3 Amie Street BuyMusic CD Baby eMusic GoMusic imeem iMesh iTunes Store Kazaa  Last.fm MusicStation Napster Pandora PayPlay.FM PlayNow Puretracks Rhapsody Sellaband Songza Streamwaves Vodafone Music Walmart Music Zune Marketplace




	



	Video
	
Amazon Video on Demand BBC iPlayer BigPond Movies Break.com Brightcove Crackle  Dailymotion Fearnet Hulu iTunes Store Joost Metacafe MUZU TV Netflix The NewsMarket PlayStation Store PlayNow RT player TVCatchup V Cast Veoh Vimeo Xbox Live Marketplace YouTube Zattoo  Youku  Tudou  RuTube  AOL Video  blip.tv




	



	Games &

software
	



	
Windows

	
BigPond GamesArena EA Store GamersGate GameShadow GameTap GFW Live Marketplace Good Old Games Impulse iWin Jumboplay Metaboli Microsoft Store RealArcade Steam WildTangent Windows Marketplace Zylom




	



	
Mac OS

	
Gametreeonline.com GamersGate Mac Games Arcade




	



	
Other platforms

	
Gaikai Nintendo Wi-Fi Connection  OnLive PlayStation Store Wii Shop Channel Xbox Live Marketplace ZeeboNet 3G




	



	
Mobile
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Today's featured article





	


Carucage was a medieval English land tax introduced by King Richard I in 1194, based on the size of the estate owned by the taxpayer. It was a replacement for the danegeld, last imposed in 1162, which had become difficult to collect because of an increasing number of exemptions. Carucage was levied just six times: by Richard in 1194 and 1198; John, his brother and successor, in 1200; and John's son, Henry III, in 1217, 1220, and 1224, after which it was replaced by taxes on income and personal property. The taxable value of an estate was initially assessed from the Domesday Survey, but other methods were later employed, such as valuations based on the sworn testimony of neighbours or on the number of plough-teams the taxpayer used. Carucage never raised as much as other taxes, but nevertheless helped to fund several projects dear to the kings' hearts. It paid the ransom for Richard's release in 1194, after he was taken prisoner by Leopold V, Duke of Austria; it covered the tax John had to pay Philip II of France in 1200 on land he inherited in that country; and it helped to finance Henry III's military campaigns in England and on the European continent. Carucage was an attempt to secure new sources of revenue to supplement and increase royal income in a time when new demands were being made on royal finances. (more...)
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Did you know...





	

From Wikipedia's newest articles:






	... that the kumbum (pictured) of Palcho Monastery in Gyantse is the largest such structure in Tibet?

	... that air ace John S. Loisel spent more time in combat than any other American pilot in World War II and also served in the Korean War?

	... that the last German Type UE II submarine, SM U-126 was commissioned on October 3, 1918, just a little over a month before the armistice at Compigne?

	... that the winner of the National League pennant in Major League Baseball has gone on to win the World Series 43 times?

	... that Canadian astrophysicist Victoria Kaspi was one of the first to observe the cosmic recycling of pulsars?

	... that interstitial pregnancies cause a seven times higher mortality than ectopic pregnancies in general?

	... that The Other Hand by Chris Cleave was the only literary fiction novel on the 2009 British bestseller list without a Richard & Judy Book Club recommendation, a literary award or a film adaptation?

	... that a 1950s Annalee Doll was auctioned off for a record $6,000 in 1992?

	... that Seward's Success, Alaska, was a proposed city enclosed by a dome, which would have had a constant controlled temperature of 68F (20C)?

Archive  Start a new article  Nominate an article











	
	


	
In the news





	






	In sumo, the controversial Mongolian yokozuna Asashōryū Akinori (pictured) announces his retirement.

	The Iranian Space Agency announces that it launched a rocket with living animals on board and returned them to Earth unharmed.

	The sculpture L'Homme qui marche I by Alberto Giacometti sells in London for 65million, a new world record for a work of art sold at auction.

	The medical journal The Lancet issues a full retraction of a paper that caused a controversy over alleged links between the MMR vaccine and autism.

	Taylor Swift wins Album of the Year for Fearless and Beyonc Knowles wins a record-setting six awards, including Song of the Year, at the 52nd Grammy Awards.
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On this day...





	

February 7: Independence Day in Grenada (1974)






	1301  The title of Prince of Wales (badge pictured) was granted for the first time to an heir apparent to the English throne, Edward of Carnarvon.

	1795  The Eleventh Amendment to the United States Constitution, limiting the ability of U.S. citizens and foreign nationals to sue U.S. states in federal courts, was ratified in order to overrule the U.S. Supreme Court decision in Chisholm v. Georgia.

	1863  In New Zealand's worst maritime tragedy, HMS Orpheus of the British Royal Navy sank off the coast of Auckland, killing 189 crew out of the ship's complement of 259.

	1907  Over 3,000 women trudged through the cold and the rutty streets of London in the Mud March, the first large procession organized by the National Union of Women's Suffrage Societies, to advocate for women's suffrage.

	2009  A series of 400 individual bushfires ignited across the Australian state of Victoria on Black Saturday, eventually resulting in 173 total deaths, the highest ever loss of life from a bushfire in Australia.
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Today's featured picture





	



	
	
In gridiron football, the quarterback is the leader of the offensive team. At most levels, but especially at the college and professional level, the quarterback is one of the most visible and important roles on the team, being responsible both for calling plays and making decisions during the play. Shown here is Shea Smith of the Air Force Falcons during the 2007 Armed Forces Bowl.

Photo credit: Mike Kaplan, USAF
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