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Amazon Kindle 3, an e-book reader displaying part of an e-book on its screen.





An electronic book (variously, e-book, ebook, digital book, or even e-editions) is a book-length publication in digital form, consisting of text, images, or both, and produced on, published through, and readable on computers or other electronic devices.[1] Sometimes the equivalent of a conventional printed book, e-books can also be born digital. The Oxford Dictionary of English defines the e-book as "an electronic version of a printed book,"[2] but e-books can and do exist without any printed equivalent. E-books are usually read on dedicated e-book readers. Personal computers and some mobile phones can also be used to read e-books.
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 History

The inventor and the title of the first e-book is not widely agreed upon. Some notable candidates are listed here.

The first e-book may be[according to whom?] the Index Thomisticus, a heavily annotated electronic index to the works of Thomas Aquinas, prepared by Roberto Busa beginning in the late 1940s. However, this is sometimes omitted, perhaps because the digitized text was (at least initially) a means to developing an index and concordance, rather than as a published edition in its own rights.

Alternatively, electronic books are considered by some to have started in the early 1960s, with the NLS project headed by Doug Engelbart at Stanford Research Institute (SRI), and the Hypertext Editing System and FRESS projects headed by Andries van Dam at Brown University.[3][4][5] Augment ran on specialized hardware, while FRESS ran on IBM mainframes. FRESS documents were structure-oriented rather than line-oriented, and were formatted dynamically for different users, display hardware, window sizes, and so on, as well as having automated tables of contents, indexes, and so on. All these systems also provided extensive hyperlinking, graphics, and other capabilities. Van Dam is generally thought to have coined the term "electronic book"[6][7], and it was established enough to use in an article title by 1985[8]

FRESS was used for reading extensive primary texts online, as well as for annotation and online discussions in several courses, including English Poetry and Biochemistry. Brown faculty made extensive use of FRESS; for example the philosopher Roderick Chisholm used it to produce several of his books. For example, in the Preface to Person and Object (1979) he writes "The book would not have been completed without the epoch-making File Retrieval and Editing System..."[9]

Brown's leadership in electronic book systems continued for many years, including navy-funded projects for electronic repair manuals;[10] a large-scale distributed hypermedia system known as InterMedia;[11] a spinoff company Electronic Book Technologies that built DynaText, the first SGML-based book-reader system; and the Scholarly Technology Group's extensive work on the still-prevalent Open eBook standard.


[image: ]

[image: ]

Michael Hart (left) and Gregory Newby (right) of Project Gutenberg, 2006





Despite the extensive earlier history, it is commonly reported that the inventor of the e-book is Michael S. Hart.[12][13][14] In 1971, Hart was given extensive computer time by the operators of the Xerox Sigma V mainframe at the University of Illinois. Seeking a worthy use of this resource, he created his first electronic document by typing the United States Declaration of Independence into a computer (this of course would not fulfill the "book length" criterion some require). Project Gutenberg was launched afterwards to create electronic copies of more books.[15]

One early e-book implementation was the desktop prototype for a proposed notebook computer, the Dynabook, in the 1970s at PARC: a general-purpose portable personal computer capable of displaying books for reading.[16]

In 1992, Sony launched the Data Discman, an electronic book reader that could read e-books that were stored on CDs. One of the electronic publications that could be played on the Data Discman was called The Library of the Future.[17]

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.[citation needed] In the 1990s, the general availability of the Internet made transferring electronic files much easier, including e-books.

 E-book formats

See also: comparison of e-book formats
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Reading an ebook on the bus train or public transit





Numerous e-book formats emerged and proliferated, some supported by major software companies such as Adobe with its PDF format, and others supported by independent and open-source programmers. Multiple readers 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 independent publishers and specialty authors lacked consensus regarding a standard for packaging and selling e-books.

However, in the late 1990s a consortium was formed to develop the Open eBook format as a way for authors and publishers to provide a single source document that could be handled by many book-reading software and hardware platforms. Open eBook defined required subsets of XHTML and CSS; a set of multimedia formats (others could be used, but there must also be a fallback in one of the required formats); and an XML schema for a "manifest", to list the components of a given ebook, identify a table of contents, cover art, and so on. Google Books has converted many public-domain works to this open format.

In 2010 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.[18]

 Libraries

US Libraries began providing free e-books to the public in 1998 through their web sites and associated services,[19] although the e-books were primarily scholarly, technical or professional in nature, and could not be downloaded. In 2003, libraries began offering free downloadable popular fiction and non-fiction e-books to the public, launching an e-book lending model that worked much more successfully for public libraries.[20] The number of library e-book distributors and lending models continued to increase over the next few years. In 2010, a Public Library Funding and Technology Access Study[21] found that 66% of public libraries in the US were offering e-books,[22] and a large movement in the library industry began seriously examining the issues related to lending e-books, acknowledging a tipping point of broad e-book usage.[23] However, some publishers and authors have not endorsed the concept of electronic publishing, citing issues with demand, piracy and proprietary devices.[24] Demand-driven acquisition (DDA) has been around for a few years in public libraries, which allows vendors to streamline the acquisition process by offering to match a library’s selection profile to the vendor’s e-book titles.[25] The library’s catalog is then populated with records for all the e-books that match the profile.[25] The decision to purchase the title is left to the patrons, although the library can set purchasing conditions such as a maximum price and purchasing caps so that the dedicated funds are spent according to the library’s budget.[25] The 2012 meeting of the Association of American University Presses included a panel on patron-drive acquisition (PDA) of books produced by university presses based on a preliminary report by Joseph Esposito, a digital publishing consultant who has studied the implications of PDA with a grant from the Andrew W. Mellon Foundation.[26]

 Dedicated hardware readers

There have been several generations of dedicated hardware e-book readers. The Rocket eBook[27] and several others were introduced around 1998, but did not gain widespread acceptance.

As of 2009[update], new marketing models for e-books were being developed and a new generation of reading hardware was produced. E-books (as opposed to ebook readers) have yet to achieve global distribution. In the United States, as of September 2009, the Amazon Kindle model and Sony's PRS-500 were the dominant e-reading devices.[28] By March 2010, some reported that the Barnes & Noble Nook may be selling more units than the Kindle in the US.[29]

On January 27, 2010 Apple Inc. launched a multi-function device called the iPad[30] and announced agreements with five of the six largest publishers[citation needed] that would allow Apple to distribute e-books.[31] The iPad includes a built-in app for e-books called iBooks and the iBooks Store.

In July 2010, online bookseller Amazon.com reported sales of ebooks for its proprietary Kindle outnumbered sales of hardcover books for the first time ever during the second quarter of 2010, saying it sold 140 e-books for every 100 hardcover books, including hardcovers for which there was no digital edition.[32] By January 2011, ebook sales at Amazon had surpassed its paperback sales.[33] In the overall US market, paperback book sales are still much larger than either hardcover or e-book; the American Publishing Association estimated e-books represented 8.5% of sales as of mid-2010, up from 3% a year before.[34] In Canada, The Sentimentalists won the prestigious national Giller Prize. Owing to the small scale of the novel's independent publisher, the book was initially not widely available in printed form, but the ebook edition became the top-selling title for Kobo devices in 2010.[35]

A comparison of available e-book readers can be found at comparison of e-book readers.

 Timeline
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	This section needs additional citations for verification. Please help improve this article by adding citations to reliable sources. Unsourced material may be challenged and removed. (December 2011) 





	1946




	Roberto Busa begins planning the Index Thomisticus




	~1963




	Doug Engelbart starts the NLS (and later Augment) projects




	~1965




	Andries van Dam starts the HES (and later FRESS) projects, with assistance from Ted Nelson, and other faculty at Brown develop and use electronic textbooks for poetry and biology.




	1971




	Michael S. Hart types the US Declaration of Independence into a computer. He launches Project Gutenberg to create electronic copies of more books.[15]




	1985–1992




	Robert Stein starts Voyager Company Expanded Books and books on CD-ROM.




	1990




	Eastgate Systems publishes the first hypertext fiction, Afternoon, a story, by Michael Joyce, available on floppy disk.

	Electronic Book Technologies releases DynaText, the first SGML-based system for delivering large-scale books such as aircraft technical manuals. Later tested on a US aircraft carrier as replacement for paper manuals, allowing the ship to rest 6" higher in the water.




	1992
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	Sony launches the Data Discman electronic book reader.[36]

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




	1992–1993




	F. Crugnola and I. Rigamonti design and create the first e-book reader, called Incipit, as a thesis project at the Politecnico di Milano.[37]




	1993




	Digital Book, Inc. offers digital books on floppy disk in Digital Book Format (DBF).[citation needed]

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

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




	1994




	C & M Online is founded in Raleigh, North Carolina and publishes e-books through its imprint, Boson Books. Authors include Fred Chappell, Kelly Cherry, Leon Katz, Richard Popkin, and Robert Rodman.




	1995




	Amazon starts to sell physical books on the Internet.

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




	1996




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




	1997




	E Ink Corporation is co-founded in 1997 by Joseph Jacobson, whose technology is later used to develop products like the Sony Reader, Barnes & Noble nook, and Amazon Kindle.




	1998
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Cybook Gen1 as sold by Bookeen










	Kim Blagg obtained the first ISBN issued to an ebook[dubious – discuss][38] 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.

	First ebook readers: Rocket ebook and SoftBook.

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

	Websites selling ebooks in English, like eReader.com and eReads.com.




	1999




	Baen Books opens up the Baen Free Library.

	Webscriptions (since renamed to Baen Ebooks) starts selling Baen titles as unencrypted eBooks.




	2000




	Microsoft Reader with ClearType technology.

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

	Digital Book Index begins operation. DBI and the Online Books Page both organize electronic books from disparate sites into single, searchable indexes, creating large virtual libraries of ebooks.




	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.




	2004




	Sony Librie, first ebook using e-ink.

	Google announces plans to digitize the holdings of several major libraries,[39] as part of what would later be called the Google Books Library Project.




	2005




	Amazon buys Mobipocket.

	Google is sued for copyright infringement by the Authors Guild for scanning books still in copyright.[40]




	2006




	Sony Reader with e-ink.

	LibreDigital launched BookBrowse as an online reader for publisher content.

	BooksOnBoard, one of the largest independent ebookstores, opens and sells ebooks and audiobooks in six different formats.




	2007
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The larger Kindle DX with a Kindle 2 for size comparison










	Amazon launches Kindle in US.

	Bookeen launched Cybook Gen3 in Europe.




	2008




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

	Sony sells the Sony Reader PRS-505 in UK and France.

	BooksOnBoard is first to sell ebooks for iPhones.




	2009




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

	Sony releases the Reader Pocket Edition and Reader Touch Edition.

	Amazon releases the Kindle 2.

	Amazon releases the Kindle DX in the US.

	Barnes & Noble releases the Nook in the US.




	2010




	Amazon releases the Kindle DX International Edition worldwide.

	Bookeen reveals the Cybook Orizon at CES.[41]

	TurboSquid Magazine announces first magazine publication using Apple's iTunes LP format, however, this project was cancelled before it reached the market.

	Apple releases the iPad with an e-book app called iBooks. Between its release in April 2010, to October, Apple had sold 7 million iPads.

	Kobo Inc. releases its Kobo eReader to be sold at Indigo/Chapters in Canada and Borders in the United States.

	Amazon.com reported that its e-book sales outnumbered sales of hardcover books for the first time ever during the second quarter of 2010.[32]

	Amazon releases the third generation kindle, available in 3G+Wi-Fi and Wi-Fi versions.

	BeBook releases the BeBook Neo, first e-reader in Europe with Wi-FI.

	Kobo Inc. releases an updated Kobo eReader which now includes Wi-Fi.

	Barnes & Noble releases the new NOOKcolor.

	Sony releases its second generation Daily Edition PRS-950.

	Google launches Google eBooks




	2011




	Barnes & Noble releases the new Nook – The Simple Touch Reader[42]

	Amazon.com announces in May that its e-book sales now exceed all of its printed book sales.[43]

	Bookeen launches its own e-books store : BookeenStore.com and starts to sell digital versions of titles in French.[44]

	Nature Publishing publishes Principles of Biology, a customizable, modular textbook, with no corresponding paper edition.

	The e-reader market grows up in Spain and companies like Telefonica, Fnac and Casa del Libro (the most important Spanish bookshop) launches their e-readers with the Spanish brand bq readers.

	Amazon launches the Kindle Fire.




	2012




	Apple releases iBooks Author, software for creating iPad e-books to be directly published in its iBooks bookstore or to be shared as PDF files.[45]

	Apple opens a textbook section in its iBooks bookstore.[46]

	The publishing companies Random House, Holtzbrinck and arvato get an e-book library called Skoobe on the market.[47]

	US Department of Justice prepares anti-trust lawsuit against Apple, Simon & Schuster, Hachette Book Group, Penguin Group, Macmillan, and HarperCollins, alleging collusion to increase the price of books sold on Amazon. [48][49]



 Formats

Main article: Comparison of e-book formats

Writers and publishers have many formats to choose from when publishing e-books. Each format has advantages and disadvantages. The most popular e-book readers[50][51] and their natively supported formats are shown below.



	Reader
	Native E-Book Formats



	Amazon Kindle, Kindle Fire (color), Kindle Touch, Kindle Touch 3G[52]
	AZW, PDF, TXT, non-DRM MOBI, PRC



	Nook Simple Touch,[53] Nook Tablet
	EPUB, PDF



	Apple iPad[54]
	EPUB, PDF



	Sony Reader PRS-350, PRS-650, PRS-950[52]
	EPUB, PDF, TXT, RTF, DOC, BBeB



	Kobo eReader, Kobo Touch, Kobo Vox[55][56]
	EPUB, PDF, TXT, RTF, HTML




 Comparison to printed books
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	This article contains a pro and con list. Please help improve it by integrating both sides into a more neutral presentation. (April 2012) 
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This section has multiple issues. Please help improve it or discuss these issues on the talk page.


	It needs additional citations for verification. Tagged since October 2009.

	It may contain original research. Tagged since October 2009.





 




 Advantages

Over 2 million free e-books were available between July 4th and August 4th in 2009.[57] 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". 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 and weight.

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. 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,[58] use Text-to-speech software to read the text aloud for visually impaired, partially sighted, elderly or dyslectic people or just for convenience, search for key terms, find definitions, or allow highlighting bookmarking and annotation.

While an e-book reader costs much more than one book, the electronic texts are at times cheaper. Moreover, a great share of e-books are available online for free, minus the minimal costs of the electronics required. For example, all fiction from before the year 1900 is in the public domain. Also, libraries lend more current e-book titles for limited times, free samples are available of many publications, and there are other lending models being piloted as well. E-books can be printed for less than the price of traditional new books using new on-demand book printers.

An e-book can be purchased/borrowed, downloaded, and used immediately, whereas when one buys or borrows a book, one must go to a bookshop, a home library, or public library during limited hours, or wait for a delivery. The production of e-books does not consume paper and ink. Printed books use 3 times more raw materials and 78 times more water to produce.[59] 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. 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.[60]

 Drawbacks

E-book formats and file types continue to develop and change through time, through advances and developments in technology or the introduction of new proprietary formats. While printed books remain readable for many years, e-books may need to be copied or converted to a new carrier or file type over time. Because of proprietary formats or lack of file support, formatted e-books may be unusable on certain readers. PDF and epub are growing standards, but are not universal.

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 and intangible. E-books cannot provide the physical feel of the cover, paper, and binding of the original printed work. 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".[61] They may use the e-books simply for reference purposes rather than reading for pleasure and leisure.[62] Books with large pictures (such as children's books) or diagrams are more inconvenient for viewing and reading.

A book will never turn off, can last for several decades or longer and would be unusable only if significantly damaged. 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. 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 temperatures typically found in automobiles on a hot day.

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 cost of the initial investment in some form of e-reader, e-books are cost prohibitive to much[quantify] of the world's population. Furthermore, there is no used e-book market, so consumers will neither be able to recoup some of their costs by selling an unwanted title they have finished, nor will they be able to buy used copies at significant discounts, as they can now easily do with printed books. 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. E-books purchased from vendors like Amazon or Barnes & Noble.com are stored "in the cloud" on servers and "digital lockers" and have the benefit of being easily retrieved if an e-reading device is lost. Not all e-booksellers are cloud based; if an e-book is stolen, accidentally lost, or deleted, in the absence of a backup it may have to be repurchased.

The display resolutions of reading devices are currently lower than those of printed materials and may cause discomfort due to glare on the screen or difficulty holding the device. Due to digital rights management, customers typically cannot resell or loan their e-books to other readers.[63] However, some Barnes & Noble e-books are lendable for two weeks via their 'LendMe' technology.[64] Additionally, the potential for piracy of e-books may make publishers and authors reluctant to distribute digitally.[65] E-book readers require various toxic substances to produce, are non-biodegradable, and the disposal of their batteries in particular raises environmental concerns. As technologies rapidly change and old devices become obsolete, there will be larger amounts of toxic wastes that are not easily biodegradable like paper..

Reading devices for e-books in a reflowable format such as EPUB may display page numbers, but these numbers change from device to device depending on factors such as the size of the display and the selected font size. This makes them unsuitable for citation purposes. To remedy this problem, Amazon Kindle e-books contain what are called "location numbers", that is, numbers in the margin of the electronic text that indicate where the corresponding page begins in the printed version of the book.[66] However, if there is no standard hard copy in print, which may increasingly be the case as the popularity of digital publishing grows, these "location numbers" will not exist. APA, MLA and the Chicago Manual of Style have all tried to address the problem of accurate academic citation by recommending that versions be identified; e.g., Kindle edition, Kindle DX version, or any other “source of e-book".[67] The wide variety of versions, text and font sizes make this solution impractical. The only real solution would be a standard format for all devices.

No Kobo Refunds: Paper books can usually be returned or exchanged (within a prescribed time period), however Kobo e-Books cannot be returned. [68] Amazon Kindle eBooks do allow refunds within 7 days. [69]

The USA's Federal Aviation Administration requires the prohibition of e-book reader use on commercial airliners during takeoff and landing.[70]

 Digital rights management

See also: Digital rights management#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.[71] 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 they 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.

The e-books sold by most major publishers and electronic retailers, including notably Amazon.com and Apple Inc., are DRM-protected and tied to the publisher's e-reader software or hardware. The first major publisher to omit DRM was Tor Books, one of the largest publishers of science fiction and fantasy, in 2012. Smaller e-book publishers such as O'Reilly Media, Carina Press and Baen Books had already forgone DRM previously.[72]

 Production

See also: Book scanning

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.[73] 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.[examples needed] It is even possible to release an e-book chapter by chapter as each chapter is written.[examples needed] This is useful in fields such as information technology where topics can change quickly in the months that it takes to write a typical book (See: Realtime Publishers). It is also possible to convert an electronic book to a printed book by print on demand. However these are exceptions as tradition dictates that a book be launched in the print format and later if the author wishes an electronic version is produced.

As of 2010, there is no industry-wide e-book bestseller list,[citation needed] but various e-book vendors compile bestseller lists, such as those by Amazon Kindle Bestsellers[74] and Fictionwise.[75]

 e-Readers

Main article: e-book reader

e-book reader, also called an e-book device or e-reader, is a mobile electronic device that is designed primarily for the purpose of reading digital e-books and periodicals. An e-book reader is similar in form to a limited purpose tablet computer.

 Market shares




	Quantity market shares of e-book sales in US by Goldman Sachs at 2010

[50]



	Sellers
	
	
	Percent
	



	Amazon
	
  


	58.0%



	Barnes & Noble
	
  


	27.0%



	Apple
	
  


	9.0%



	Others
	
  


	6.0%









	Market share of e-readers in Canada by Ipsos Reid at August 2011

[51]



	Sellers
	
	
	Percent
	



	Kobo
	
  


	36.0%



	Amazon
	
  


	25.0%



	Sony
	
  


	23.0%



	Others
	
  


	16.0%






 See also



	

	Accessible publishing

	Digitization of books

	Blook

	Cell phone novel

	Digital library




	

	Flexible electronics

	List of digital library projects

	Networked book

	Online book




	

	Tablet computer

	Web fiction
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An e-book reader, also called an e-book device or e-reader, is a mobile electronic device that is designed primarily for the purpose of reading digital e-books and periodicals.

Any device that can display text on a screen may act as an e-book reader, but specialised e-book reader designs may optimise portability, readability (especially in bright sun) and battery life for this purpose. A single e-book holds the equivalent of many printed texts with no added mass or bulk.
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 Overview

An e-book reader is similar in form to a tablet computer. A tablet computer typically has a faster screen capable of higher refresh rates which makes them more suitable for interaction. Tablet computers also are much more versatile, allowing one to consume multiple types of content, as well as create it. Technologist Michael J. Saylor has predicted in The Mobile Wave: How Mobile Intelligence Will Change Everything that eventually the e-book reader will be absorbed by the tablet computer, negating the need for users to carry both an e-book reader and a tablet computer.[1]

The main advantages of e-book readers are better readability of their screens especially in bright sunlight and longer battery life. This is achieved by using electronic paper technology to display content to readers. Electronic paper is currently only commercially available in black and white and it cannot display video content.

Many e-book readers can use the internet through Wi-Fi and sometimes have a relationship to a digital e-book seller, allowing the user to buy and receive digital e-books through this seller. In this way, the books owned by the user are managed in the cloud, and the e-book reader is able to download material from any location. An e-book reader may also download material from a computer or read it from a memory card.

Research released in March 2011 indicated that e-books and e-book readers are more popular with the older generation than the younger generation in the UK. The survey carried out by Silver Poll found that around 6% of over-55s owned an e-book reader compared with just 5% of 18 to 24-year-olds.[2]

According to an IDC study from March 2011, sales for all e-book readers worldwide rose to 12.8 million in 2010; 48% of them were Kindle models, followed by Barnes & Noble Nook devices, Pandigital, Hanvon and Sony Readers (about 800,000 units for 2010).[3]

It has been reported that there are differing levels of dissatisfaction among owners of different e-book readers due to the inconsistent availability of sought-after e-book titles. A survey of the number of contemporary and popular titles available from e-book stores revealed that Amazon.com has the largest collection, over twice as large as that of Barnes and Noble, Sony Reader Store, Apple iBookstore and OverDrive, the public libraries lending system.[4]

 eReader applications

Some of the major book retailers have free eReader applications for the PC and Mac desktops as well as iPad, iPhone, Android, and Blackberry devices to allow reading eBooks without their respective devices - Amazon Kindle, Kobo, and Barnes & Noble Nook.

 See also


	Comparison of e-book readers

	Supporting platforms for e-book formats
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Digital rights management (DRM) is a class of access control technologies that are used by hardware manufacturers, publishers, copyright holders and individuals with the intent to limit the use of digital content and devices after sale. DRM is any technology that inhibits uses of digital content that are not desired or intended by the content provider. DRM also includes specific instances of digital works or devices. Companies such as Amazon, AT&T, AOL, Apple Inc., BBC, Microsoft, Electronic Arts and Sony use digital rights management. In 1998 the Digital Millennium Copyright Act (DMCA) was passed in the United States to impose criminal penalties on those who make available technologies whose primary purpose and function is to circumvent content protection technologies.[1]

The use of digital rights management is controversial. Content providers claim that DRM is necessary to fight copyright infringement online and that it can help the copyright holder maintain artistic control[2] or ensure continued revenue streams.[3] Those opposed to DRM contend there is no evidence that DRM helps prevent copyright infringement, arguing instead that it serves only to inconvenience legitimate customers, and that DRM helps big business stifle innovation and competition.[4] Further, works can become permanently inaccessible if the DRM scheme changes or if the service is discontinued.[5] Proponents argue that digital locks should be considered necessary to prevent "intellectual property" from being copied freely, just as physical locks are needed to prevent personal property from being stolen.[6]

Digital locks placed in accordance with DRM policies can also restrict users from doing something perfectly legal, such as making backup copies of CDs or DVDs, lending materials out through a library, accessing works in the public domain, or using copyrighted materials for research and education under fair use laws.[6] Some opponents, such as the Free Software Foundation (FSF) through its Defective by Design campaign, maintain that the use of the word "rights" is misleading and suggest that people instead use the term "digital restrictions management".[7] Their position is 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.[8] The Electronic Frontier Foundation (EFF) and the FSF consider the use of DRM systems to be anti-competitive practice.[9][10]
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 Introduction

DRM technologies attempt to give control to the seller of digital content or devices after it has been given to a consumer. For digital content this means preventing the consumer access, denying the user the ability to copy the content or converting it to other formats. For devices this means restricting the consumers on what hardware can be used with the device or what software can be run on it. 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 (digital piracy) much easier.

DRM technologies enable content publishers to enforce their own access policies on content, like restrictions on copying or viewing. In cases where copying or some other use of the content is prohibited, regardless of whether or not such copying or other use is legally considered a “fair use”, DRM technologies have come under fire. DRM is in common use by the entertainment industry (e.g., audio and video publishers).[11] Many online music stores, such as Apple Inc.'s iTunes Store, as well as many e-book publishers also use DRM, as do cable and satellite service operators to prevent unauthorized use of content or services. However, Apple quietly dropped DRM from most iTunes music files in about 2009.[12]

 Common DRM techniques

Digital Rights Management Techniques include:

Restrictive Licensing Agreements: The access to digital materials, copyright and public domain is controlled. Some restrictive licenses are imposed on consumers as a condition of entering a website or when downloading software.[13]

Encryption, Scrambling of expressive material, and embedding of a tag: This technology is designed to control access and reproduction of online information. This includes backup copies for personal use.[14]

 Technologies

 DRM and film

An early example of a DRM system was the Content Scrambling System (CSS) employed by the DVD Forum on film DVDs ca. 1996. CSS uses an encryption algorithm to protect content on the DVD disc. Manufacturers of DVD players must license this technology and implement it in their devices so that they can unlock the protected content and play it. The CSS license agreement includes restrictions on how the DVD content is played, including what outputs are permitted and how such permitted outputs must be protected. This keeps the chain of protection intact as the video material is played out to a TV. In 1999, Jon Lech Johansen released an application called DeCSS which allowed a CSS-encrypted DVD to play on a computer running the Linux operating system, at a time when no licensed DVD player application for Linux had yet been created.

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-protected HD DVD content.[15] After the cracked keys were revoked, further cracked keys were released.[16]

Marlin (DRM) is a technology that is developed and maintained in an open industry group known as the Marlin Developer Community (MDC) and licensed by the Marlin Trust Management Organization (MTMO). Founded in 2005 by five companies: Intertrust, Panasonic, Philips, Samsung, and Sony, Marlin DRM has been deployed in multiple places around the world. In Japan the acTVila IPTV service uses Marlin to protect video streams, which are permitted to be recorded on a DVR in the home. In Europe, Philips NetTVs implement Marlin DRM. Also in Europe, Marlin DRM is required in such industry groups as the Open IPTV Forum and national initiatives such as YouView in the UK, Tivu in Italy, and HDForum in France, which are starting to see broad deployments.

 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 U.S. Federal Communications Commission (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, manufacturers, 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 group under DVB (DVB-CPCM). Upon publication by DVB, 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".[17] The DVB claims that the system will harmonize copyright holders' control across different technologies, thereby making things easier for end users.[citation needed] The normative sections have now all been approved for publication by the DVB Steering Board, and will be published by ETSI as a formal European Standard as ETSI TS 102 825-X where X refers to the Part number of specification. Nobody has yet stepped forward to provide a Compliance and Robustness regime for the standard (though several are rumoured to be in development), so it is not presently possible to fully implement a system, as there is nowhere to obtain the necessary device certificates.

 DRM and music

 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. Personal computers running Microsoft Windows would sometimes even crash when attempting to play the CDs.[18]

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 BMG 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.[19]

Sony BMG'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 BMG 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 BMG'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."[20] 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.[21]

 Internet music

Many online music stores employ DRM to restrict usage of music purchased and downloaded online.


	Prior to 2009, Apple's iTunes Store utilized the FairPlay DRM system for music. Apple did not license its DRM to other companies, so only Apple devices could play iTunes music.[5] In May 2007, EMI tracks became available in iTunes Plus format at a higher price point. These tracks were higher quality (256 kbps) and DRM free. In October 2007, the cost of iTunes Plus tracks was lowered to US$0.99.[22] In April 2009, all iTunes music became available completely DRM free. (Videos sold and rented through iTunes, as well as iOS Apps, however, were to continue using Apple's FairPlay DRM.)




	Napster music store 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 offering 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 Microsoft 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.[23] 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 8—12) 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."[24] Apple's Steve Jobs called on the music industry to eliminate DRM in an open letter titled Thoughts on Music.[25] 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.[26]

 Computer games


	Limited install activations



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.

In mid-2008, the publication of Mass Effect marked the start of a wave of titles primarily making use of SecuROM for DRM and requiring authentication via an online server. The use of the DRM scheme in 2008's Spore backfired and there were protests, resulting in a considerable number of users seeking a pirated version instead. This backlash against 3 activation limit was a significant factor in Spore becoming the most pirated game in 2008, with TorrentFreak compiling a "top 10" list with Spore topping the list.[27][28] However, other games on the list like Call of Duty 4, Assassin's Creed and Crysis use SafeDisc DRM which has no install limits and no online activation. Additionally, other video games that do use intrusive DRM such as BioShock, Crysis Warhead and Mass Effect don't appear on the list.[29]


	Persistent online authentication



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.[30] 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 exceptions to this practice 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,[31] with subsequent EA and EA Sports titles also being devoid of online DRM.

Ubisoft formally announced a return to on-line authentication on 9 February 2010 through its Uplay on-line gaming platform, starting with Silent Hunter 5, The Settlers 7 and Assassin's Creed II.[32] Silent Hunter 5 was first reported to have been compromised within 24 hours of release,[33] but users of the cracked version soon found out that only early parts of the game were playable.[34] The Uplay system works by having the installed game on the local PCs incomplete and then continuously downloading parts of the game-code from Ubisoft's servers as the game progresses.[35] It was only more than a month after the PC release in the first week of April that software was released that could bypass Ubisoft's DRM in Assassin's Creed II, demonstrating its strength. The software did this by emulating a Ubisoft server for the game. Later that month, a real crack was released that was able to remove the connection requirement altogether.[36][37]

In early March 2010, Uplay servers suffered a period of inaccessibility due to a large scale DDoS attack, causing around 5% of game owners to become locked out of playing their game.[38] The company later credited owners of the affected games with a free download, and there has been no further downtime.[39]


	Software tampering



Bohemia Interactive have used a form of technology since OFP where if the game is suspected of being pirated, bugs like guns losing their accuracy or the player being turned into a bird are introduced. [40]

Croteam, the company that released Serious Sam 3: BFE in November 2011, implemented a different form of DRM where instead of displaying error messages that stop the pirated version of the game from running, it causes a foe in the game to become invincible and constantly attack the player until the player is dead.[41][42]

 E-books

Electronic books read on a personal computer or an e-book reader typically use DRM technology 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 makes E-book publishing complex.[43]

There are four main ebook formats at present. Mobipocket, Topaz, ePub and PDF. The Amazon Kindle uses Mobipocket and Topaz and it also supports native PDF format ebooks and native PDF files. Other ebook readers mostly use ePub format ebooks, but with differing DRM schemes.

There are three main ebook DRM schemes in common use today, one each from Adobe, Apple, and the Marlin Trust Management Organization (MTMO). Adobe's Adept DRM is applied to ePubs and PDFs, and can be read by several third-party ebook readers, as well as Adobe Digital Editions software. Apple's Fairplay DRM is applied to ePubs, and can currently only be read by Apple's iBooks app on iOS devices. The Marlin DRM was developed and is maintained in an open industry group known as the Marlin Developer Community (MDC) and is licensed by an organization known as the Marlin Trust Management Organization (MTMO). Marlin was founded by five companies, Intertrust, Panasonic, Philips, Samsung and Sony. The Kno online textbook publisher uses Marlin to protect ebooks it sells in the ePub format. These books can be read on the Kno App for iOS and Android tablets. Barnes & Noble uses a DRM technology provided by Adobe, and is applied to ePubs and the older Palm format ebooks. Amazon uses a DRM which is an adaption of the original Mobipocket encryption, and is applied to Amazon's Mobipocket and Topaz format ebooks.

Two PC and Macintosh software programs to view e-books are Adobe Reader and Microsoft Reader.[44] 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.[44] 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.[44] The level of restriction is specified by the publisher or distribution agency.[45]

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 prevent the document from being modified.[44] 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 owner’s name making it possible to trace it back to the original copy that was distributed.[44] 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.[46]

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 computer's 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.[44]

In one instance of DRM that caused a rift with consumers, Amazon.com remotely deleted purchased copies of George Orwell's 1984 and Animal Farm from customers' Amazon Kindles after providing them a refund for the purchased products.[47] Commentators have widely described these actions as Orwellian, and have alluded to Big Brother from Orwell's 1984.[48][49][50][51] 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.[52] It was then revealed that the reason behind the deletion on Amazon's part was due to the ebooks in question being unauthorized reproductions of Orwell's works over which the company that published and sold it on Amazon's service had no rights as the works were not within the public domain.[53]

 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.[54] 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.[citation needed]

 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:


	recording the copyright owner

	recording the distributor

	recording the distribution chain

	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.[citation needed][dubious – discuss] 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.

 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.[55][56]

 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[update], 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.

 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.[verification needed] (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,[57] 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[who?] 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[58]), 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.

 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.[59]

	Participative preparation of the European Committee for Standardization/Information Society Standardization System (CEN/ISSS) DRM Report, 2003 (finished).[60]

	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).[61]

	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).[62]

	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 harmonizing 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.



 Opposition to DRM
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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,[63] and Richard Stallman in his article The Right to Read[64] 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".[65] 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.[66]

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."[67] (sample quote from the "Advice for the Transition" section of that presentation:[67] "If you can't figure out how to afford it without charging, you may be doing something wrong.")

The EFF 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.[68][69]

Creative Commons provides licensing options encouraging the expansion of and building upon creative work without the use of DRM.[70] In addition, the use of DRM by a licensee to restrict the freedoms granted by a Creative Commons license is a breach of the Baseline Rights asserted by each license.[71]

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.[72]

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.[73] However, Apple considers DRM on video content as a separate issue and has not removed DRM from all of its video catalog.
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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.[74]

The Norwegian Consumer rights organization "Forbrukerrådet" 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 2009 to review disclosure of DRM limitations to customers' use of media products.[75]

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.

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 using a Protected Media Path is disabled or degraded depending on the DRM scheme's evaluation of whether the hardware and its use are 'secure'.[76] 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, software and operating system agnosticism,[77] contracts for public libraries, and customers' protection against one-side amendments of the contract by the publisher have not been fully addressed.(see references 80-89) 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.[78]

Tools like FairUse4WM have been created to strip Windows Media of DRM restrictions.[79]

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 suggests combating piracy by "[creating] greater value for customers through service value".[80]

At the 2012 Game Developers Conference, the CEO of CD Projekt Red, Marcin Iwinski, announced that the company will not use DRM in any of its future releases. Iwinski stated of DRM, "it’s just over-complicating things. We release the game. It’s cracked in two hours, it was no time for Witcher 2. What really surprised me is that the pirates didn’t use the GOG version, which was not protected. They took the SecuROM retail version, cracked it and said ‘we cracked it’ – meanwhile there’s a non-secure version with a simultaneous release. You’d think the GOG version would be the one floating around." Iwinski added after the presentation, "DRM does not protect your game. If there are examples that it does, then people maybe should consider it, but then there are complications with legit users."[81]

Bruce Schneier argues that digital copy prevention is futile: "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."[82] He has also described trying to make digital files uncopyable as being like "trying to make water not wet".[83] The creators of StarForce also take this stance, stating that "The purpose of copy protection is not making the game uncrackable - it is impossible." [84]

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.[85]

 DRM-free works

In reaction to opposition to DRM, many publishers and artists label their works as "DRM-free". Major companies who have done so include the following:


	Apple Inc. has sold DRM-free music through its iTunes store since April 2007[86] and has been labeling all music as "DRM-Free" since January 2009.[87] The music still carries a digital watermark to identify the purchaser. Other works sold on iTunes such as e-books, movies, TV shows, audiobooks and apps continue to be protected by DRM.[88]

	Tor Books, a major publisher of science fiction and fantasy books, intends to sell only DRM-free e-books by July 2012.[89] Smaller e-book publishers such as O'Reilly Media, Carina Press[90] and Baen Books had already forgone DRM previously.



 Shortcomings

 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. 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 (72–80 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).





 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. Furthermore, the analog hole vulnerability cannot be overcome without the additional protection of externally imposed restrictions, such as legal regulations, because the vulnerability is inherent to all analog means of transmission.[91] 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 plug the analog hole, although it is largely ineffective.[92][93]

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.[94][95]

 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[citation needed], so losses from such infringers will not be covered by such provisions.

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.[66]

 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 and Malaysia's Astro. 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.

 Watermarks

Watermarks can very typically be removed, although degradation of video or audio can occur.

 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.

 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[96] 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 licenses.

Amazon PDF and LIT ebooks - In August 2006, Amazon stopped selling DRMed PDF and .LIT format ebooks. Customers were unable to download purchased ebooks 30 days after that date, losing access to their purchased content on new devices.[97] [98]

Microsoft Zune - When Microsoft introduced their Zune[99] 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".[100]

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."[101]

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."[102]

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.[103]

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 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.[104]

After bad press and negative reaction from customers, on October 9, 2008, Walmart decided not to take its DRM servers offline. [105]

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.[106] 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.[106]

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.[107]

Adobe Content Server 3 for Adobe PDF - In April 2009, Adobe Systems announced that as of March 30, 2009 the Adobe Content 3 server would no longer activate new installations of Adobe Reader or Adobe Acrobat. In addition, the ability to migrate content from Adobe Content Server 3 to Adobe Content Server 4 would cease from mid-December 2009. Anyone who failed to migrate their DRMed PDF files during this nine month window lost access to their content the next time they had to re-install their copy of Adobe Reader or Adobe Acrobat.[108]

Harper Collins ebook store - In November 2010, Harper Collins announced that as of November 19, 2010, their eBook Store was discontinued, and advised all customers to download and archive their purchases before December 19, 2010, when purchased titles would no longer be accessible. Loss of access to Mobipocket ebooks on new devices. [109]

CyberRead ebook store - In February 2011, CyberRead announced that they were closing down, and advised all customers to download and archive their purchases. Loss of access to Mobipocket ebooks on new devices. [110]

 Moral and legitimacy implications


	One of the principles of the Rule of Law is that "The law can be readily determined and is stable enough to allow individuals to plan their affairs." [111]

	A problem with DRM that EFF points to is: ".. in an effort to attract customers, these music services try to obscure the restrictions they impose on you with clever marketing." [112]

	DRM laws are widely flouted: according to Australia Official Music Chart Survey, copyright infringements from all causes are practised by millions of people. [113]



That is, the law, or in this case, the contract between the user and seller, cannot be readily determined, and is widely broken. These facts reduce the ability of a law-abiding person to both detect when they've broken the law, and to feel a moral obligation to abide by DRM contract and law.


	Is burning a music CD breaking the law?

	Is giving a CD I've purchased to a friend breaking the law?

	Is burning a CD, and then giving it to a friend, breaking the law?

	Is purchasing a CD, and listening to it, and then returning it to the store for resale breaking the law?

	Is purchasing, burning a CD, and then returning it to the store for resale breaking the law?



The answers to these questions are non-obvious, which breaks one of the fundamental principles of the Rule of Law listed above.[114]

 Not all piracy is undesirable to digital rights holders

Microsoft has stated that if someone is going to steal software, they want it to be their software they steal. [115] There can be real benefits to software makers to theft, since the unit cost of digital theft is zero, or near-zero, and their belief is that some software pirates will become trained in their software and eventually pay for it. An analogous argument was made in an early paper by Kathleen Conner and Richard Rummelt.[116] A subsequent study of digital rights management for ebooks by Gal Oestreicher-Singer and Arun Sundararajan showed that relaxing some forms of DRM can be beneficial to digital rights holders because the losses from piracy are outweighed by the increases in value to legal buyers.[117]

 Business Model Ideas

Music is the prominent copyrighted material illegally downloaded from the Internet.[citation needed] The fairly new technology has given the public access to resources that were difficult to obtain before. Due to the Internet, businesses must consider innovative ideas to prevent people from illegally downloading materials. Music is illegally downloaded because the files are small, products can be easily duplicated, and people have the resources and knowledge to manipulate the system.[118] One way to prevent illegal downloading is to have technical protection schemes, which includes using encryption or limiting the number of computers a file can be shared on. The second way to prevent illegal file sharing is to change the business model.[119]

 Easy and Cheap

The first business model that dissuades illegal file sharing is to make the downloading easy and cheap. The use of a noncommercial site makes downloading music complex. If someone misspells the artist’s name, the search will leave the consumer dissatisfied. Also, some illegal file sharing websites lead to many viruses that attach themselves to the files. Some sites limit the traffic, which can make downloading a song a long and frustrating process. If the songs are all provided on one site, and reasonably priced, consumers will purchase the music legally to overcome the frustrations that can occur downloading illegally. [119]

Comedian Louis C.K. made headlines in 2011 with the release of his concert film Live at the Beacon Theater as an inexpensive, DRM-free download. The only attempt to deter piracy was a letter emphasizing the lack of corporate involvement and direct relationship between artist and viewer. The film was a commercial success, turning a profit within 12 hours of its release. Some, including the artist himself, have suggested that piracy rates were lower than normal as a result, making the release an important case study for the digital marketplace.[120][121][122]

Webcomic Diesel Sweeties released a DRM-free PDF ebook on author R Stevens' 35th birthday.[123][124][125], leading to more than 140,000 downloads in the first month, according to Stevens.[126] He followed this with a DRM-free iBook specifically for the iPad, using Apple's new software,[127] which generated more than 10,000 downloads in three days.[128] That led Stevens to launch a Kickstarter project - "ebook stravaganza 3000" - to fund the conversion of 3,000 comics, written over 12 years, into a single "humongous" ebook to be released both for free and through the iBookstore; launched February 8, 2012, with the goal of raising $3,000 in 30 days, the project met its goal in 45 minutes, and went on to be funded at more than 10 times its original goal.[129] The "payment optional" DRM-free model in this case was adopted on Stevens' view that "there is a class of webcomics reader who would prefer to read in large chunks and, even better, would be willing to spend a little money on it."[128]

A video game Kickstarter project, Double Fine, launched on the same day as Diesel Sweeties', provided the game DRM-free for backers, and it too far exceeded its original goal of $400,000 in 45 days, raising in excess of $2 million.[130][131] In this case DRM free was offered to backers as an incentive for supporting the project pre-release, with the consumer/community support and media attention from the highly successful Kickstarter drive counterbalancing any loss through piracy.

 Digital Content to Promote Traditional Product

Many artists are using the Internet to give away music to create awareness and liking to a new upcoming album. The artists release a new song on the internet for free download, which consumers can download. The hope is to have the listeners buy the new album because of the free download.[119] A common practice used today is releasing a song or two on the internet for consumers to indulge. In 2007, Radiohead released an album named In Rainbows, in which fans could pay any amount they want, or download it for free.[132] The disadvantage to giving away a new single on an album is that it may discourage the consumers from buying the whole album.

 Disintermediation and Give it Away

Many musical artists make most of their revenue through performing concerts. While album sales do increase their wealth, artists do not completely rely on the sales for their income. The business model of disintermediation means to eliminate the middlemen. A person can purchase songs and albums via the internet. There would be no communication between the consumer and a store. Another option is to give all the music away. The artists will not lose many profits from album sales, and the music will still be wide spread. The main disadvantage to giving away music for free is that the record labels may not allow it. Record labels sign artists and handle the promotion and marketing of the artist. The sales of albums act as a source of revenue to the labels which means, from a business perspective, free downloads would decrease their profits.[133]

 The Artistic Freedom Voucher

The Artistic Freedom Voucher (AFV) introduced by Dean Baker is a way for consumers to support “creative and artistic work.” In this system, each consumer would have a refundable tax credit of $100 to give to any artist of creative work. To restrict fraud, the artists must register with the government. The voucher prohibits any artist that receives the benefits from copyrighting their material for a certain length of time. Consumers can obtain music for a certain amount of time easily and the consumer decides which artists receive the $100. The money can either be given to one artist or to many, the distribution is up to the consumer.[134]

 Historical note

A very early implementation of DRM was the Software Service System (SSS) devised by the Japanese engineer Ryoichi Mori in 1983 [135] 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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 Further reading


	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 Günnewig, Niels Rump: Digital Rights Management - Technological, Economic, Legal and Political Aspects. An 800 page compendium from 60 different authors on DRM.

	Arun Sundararajan's Managing Digital Piracy: Pricing and Protection uses the following digital rights conjecture, that "digital rights increases the incidence of digital piracy, and that managing digital rights therefore involves restricting the rights of usage that contribute to customer value" to show that creative pricing can be an effective substitute for excessively stringent DRM.

	Fetscherin, M., Implications of Digital Rights Management on the Demand for Digital Content, provides an excellent view on DRM from a consumers perspective. "Buch- und online Publikationen". dissertation.de. 1998-02-05. http://www.dissertation.de/index.php3?active_document=buch.php3&buch=4731. Retrieved 2010-08-31. 

	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.

	A Semantic Web Approach to Digital Rights Management - PhD Thesis by Roberto García 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).



 External links


	BBC News Technology Q&A: What is DRM?

	Copyright vs Community in the Age of Computer Networks by Richard Stallman

	Digital Bits Skeptic DRM technology in media publishing

	Windows Media DRM FAQ from Microsoft

	Microsoft Research DRM talk, by Cory Doctorow

	iTunes, DRM and competition law by Reckon LLP

	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

	PC Game Piracy Examined Article investigating the effects of DRM and piracy on the video game industry
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 History

Kovid Goyal started developing libprs500 on October 31st 2006, when the Sony PRS-500 was introduced. The main idea was to enable the use of the PRS-500 on Linux. Kovid Goyal, with support from the MobileRead forum, reverse-engineered the proprietary file format LRF. During 2008, the name was changed to calibre.

 Features

Calibre supports all the currently commercially relevant file formats and reading devices. Most of these e-book formats can be edited, for example, by changing the font or the font size and by adding a auto-generated table of contents. As well as editing, printing is also supported. Calibre helps to organize the personal e-book library by allowing the user to sort and group e-books by metadata fields. Metadata can be pulled from many different sources (ISBNdb.com, Google Books, Amazon, LibraryThing). Full-text search, including the whole library, is possible.

E-books can be imported into the Calibre library, either by adding files manually, or by syncing an e-book reading device. On-line content-sources can be harvested and converted to e-books. This conversion is facilitated by so-called "recipes," short programs written in a Python-based domain-specific language. E-books can then be exported to all supported reading devices via USB or via the integrated mail-server. Mailing e-books enables, for example, sending personal documents to the Amazon Kindle family of e-book readers.

The content of the library can be remotely accessed by a web browser, if the hosting computer is running. In this case, pushing harvested content from content sources is supported on a regular interval (subscription). If the hosting computer is not always on, a hosted Calibre solution[2] can help. In this case, the library is not accessible, but the subscriptions are pushed to the reading device on schedule.

 Development & License

The application is written in Python and C. It is published under GPL V3 GNU General Public License (GPL) as free Software and open source software.[3]

To convert external content sources calibre supports the RSS-Feedreader protocol; for remote access a E-Mail- and Webserver (HTTP) is supplied.

 References


	^ Goyal, Kovid (2012-06-29). "calibre - What's new". http://calibre-ebook.com/whats-new. Retrieved 2012-06-29. 
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	Adobe Digital Editions

	OverDrive Media Console

	Sigil (application)



 External links


	Official website
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