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Series Foreword

How can someone create a breakthrough game for a mobile phone or a
compelling work of art for an immersive 3D environment without under-
standing that the mobile phone and the 3D environment are different
sorts of computing platforms? The best artists, writers, programmers, and
designers are well aware of how certain platforms facilitate certain types
of computational expression and innovation. Likewise, computer science
and engineering have long considered how underlying computing systems
can be analyzed and improved. As important as scientific and engineering
approaches are, and as significant as work by creative artists has been, we
also have much to learn from the sustained, intensive, humanistic study
of digital media. We believe it is time for humanists to seriously consider
the lowest level of computing systems and their relationship to culture
and creativity.

The Platform Studies series has been established to promote the
investigation of underlying computing systems and of how they enable,
constrain, shape, and support the creative work that is done on them.
The series investigates the foundations of digital media—the computing
systems, both hardware and software, that developers and users depend
on for artistic, literary, and gaming development. Books in the series will
certainly vary in their approaches, but they will all share certain features:

A focus on a single platform or a closely related family of platforms

Technical rigor and in-depth investigation of how computing tech-
nologies work
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An awareness and discussion of how computing platforms exist in a
context of culture and society, being developed on the basis of cultural
concepts and then contributing to culture in a variety of ways—for
instance, by affecting how people perceive computing

[viii]
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A Note on Spelling

Ebook: The term “ebook” has three primary spellings: ebook, e-book,
eBook. Just as email lost its hyphen, I use “ebook” to reflect the natural-
ization process that has occurred over the last decade. The only exception
will be when referencing brands that have used variant spellings (e.g.,
Franklin eBookMan, Open eBook).

Amazon: While the full company name is Amazon.com Inc., for the
sake of readability, [ use “Amazon” to refer to Amazon.com Inc. and denote
regional variants (e.g., Amazon.co.uk) where appropriate. “Amazon” will
also incorporate subsidiaries such as Amazon Technology.

Reading system: When talking about the combination of hardware and
software and its influence on the appearance of ebook texts, I use “reading
system,” a term coined for the EPUB specification that is roughly equiva-
lent to the web browser terminology “user agent.”
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Introduction

When Jeff Bezos founded Amazon in 1994, he chose to sell books as a
pragmatic business decision rather than from a sentimental attachment
to print. Books can survive the rigors of the postal system and are easy to
store in warehouses. Over the past two decades, Amazon has grown from
a book-selling start-up to a technology giant valued at over $1 trillion in
February 2020, with Bezos named the richest man in the world since 2017
even after a divorce settlement in the region of $40 billion." Although
Amazon has developed services far beyond the scope of publishing, books
remain a core part of the company’s brand in the popular imagination.
Amazon solidified this connection with the launch of the Kindle in 2007,
demonstrating the company’s commitment to books even though up to 35
percent of sales came from “non-media” products in 2006.* After a half
decade of stagnation for ebooks following the promise of the early 2000s,
the Kindle was a necessary intervention and boosted the medium from a
niche market to a stable revenue stream for publishers.

In the decade since the Kindle’s launch, ebooks have come under
sustained attack by traditional publishers.? Arnaud Nourry, the CEO of
Hachette Book Group, rallied against ebooks during an interview in 2018,
arguing that “the ebook is a stupid product. It is exactly the same as print,
except it’s electronic. There is no creativity, no enhancement, no real
digital experience.” Nourry’s statement reflects the commonly perceived
rivalry between ebooks and print rather than how the two formats influ-
ence each other. Despite the Kindle’s many limitations, and resistance
from print-oriented publishing, Amazon’s entry into ebook hardware
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irrevocably changed publishing. The device had a dramatic impact on
digital workflows by encouraging publishers to adopt new processes that
enhanced the quality of all publications, both physical and digital, since
readers would now expect an ebook edition.

Beyond pushing publishers to embrace digital forms, the Kindle
empowered some previously marginalized readerships. The emergence of
Kindle exclusives demonstrates the demand for genres not traditionally
supported by publishers. Readers not catered to by print-oriented pub-
lishing’s drive toward best sellers can now find an abundance of reading
material. Ebooks also offer new physical accommodations: parents can
hold a Kindle in one hand while attending to their child, but a print book
may be preferable to read in bed. E-readers require less space than physi-
cal books for people who cannot build a large library. Readers with visual
or motor impairments may benefit from the ability to change font size or
use text-to-speech features, and the introduction of the OpenDyslexic font
in 2015 catered to the needs of readers with learning differences. Despite
these improvements, critics and publishers assume that digital publishing
should integrate multimedia, virtual reality, and video game elements.

Nourry’s comments reflect the antagonistic relationship between
Amazon and the book trade stemming from ongoing concerns about Ama-
zon’s sales strategies. Discussions of ebooks are often polemics around
“disruption” or the superior materiality and smell of print.> Publishers
have developed a niche market for luxury hardcover editions in response
to readers who remain committed to print. Digital evangelism is pitted
against print Ludditism, emphasizing extreme positions rather than con-
sidering the two media as complementary. In this book, I move beyond
this antagonism to assess the impact of publishers, and the book industry
at large, ceding the development of ebooks to a company that exemplifies
the excesses of late capitalism and surveillance culture. Through this lens,
I analyze how the Kindle has been a boon for publishing while simultane-
ously limiting the opportunities for developing an inclusive and forward-
thinking digital platform.

The name “Kindle” reflects the tensions that have plagued the plat-
form. The name was met with negative reactions owing to potential links
to Ray Bradbury’s novel Fahrenheit 451 and book burning. Bezos pleaded
innocence, arguing the name was an attempt “to talk about the future of
reading, but in a small, not braggadocio way,” to spark the imagination
through reading.® He hoped the Kindle would become synonymous with
ebooks as averb akin to googling: “When I'm stuck in the airport or online,
I can Kindle my newspaper, favorite blogs or half a dozen books I'm read-
ing.”” According to Brad Stone, a technology reporter for Businessweek, the

[xiv]
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platform’s development was driven by a desire “to thrive as a bookseller
in a new digital age, [through owning] the e-book business in the same
way that Apple controlled the music business.”® After the iMac’s success
on Steve Jobs’s return to Apple, the company noticed a growing market
for digital music. To capitalize on this trend, Apple released iTunes in
January 2001, with the iPod following nine months later. The combina-
tion legitimatized digital music consumption at a time when Napster and
other peer-to-peer networks dominated the public imagination. The iPod
also removed barriers to entry through vertical integration of hardware,
software, and services from purchasing music to listening on the go. This
required substantial investment from Apple. Ebooks were in a similar
position by 2007, with a loyal community of dedicated hobbyists but no
single catalyst for broader uptake.

The Kindle as Platform

To subvert the antagonistic comparison of digital reading with print, Four
Shades of Gray tackles ebooks as digital objects, focusing on the Kindle as
the largest platform. While other ebook platforms exist, none have been
as transformative as Amazon’s, owing to its unparalleled technical and
social infrastructure. Nick Montfort and Ian Bogost proposed platform
studies as a tool for the “serious and in-depth consideration of circuits,
chips, peripherals, and how they are integrated and used” for creative
computing.? For example, my title Four Shades of Gray refers to the limited
color palette of the first-generation Kindle that Amazon used to guide
the aesthetic of the device’s screen savers, discussed in further detail in
chapter 1. Platforms range from a video game console to an operating
system or smartphone. Excavations of the Atari VCS 2600 or Adobe Flash
are not mere technical excavations but considerations of the technology
in its broader cultural and historical context. The Kindle was far from the
first e-reader to market, but Amazon integrated a range of services and
offered a large catalog of titles to create a more print-like experience than
its rivals. As Montfort and Bogost argue, “A platform in its purest form is
an abstraction, a particular standard or specification before any particular
implementation of it.”** A mature ebook standard could not just replicate
the form of print but needed to capture the book’s functionality and rep-
licate the networks of its creation, distribution, and reception.

The Kindle must negotiate the inherent tensions between print and
digital reading through existing simultaneously as a born-digital platform
and a surrogate for print. Platform studies document the connections
between computational architecture and creativity, but how does this work
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when a platform is constrained by the norms and expectations of another
medium? Audiences consume differently in print and digital form. For
example, romance has enjoyed a resurgence digitally, while the full size of
the market was never explored in print. Otherwise, the ebook acts concep-
tually a lot like its physical equivalent. Experimental forms of “electronic
literature,” including Amaranth Borsuk and Brad Bouse’s Between Page
and Screen, develop the expressive vocabulary of digital media. Borsuk
and Bouse’s book is unreadable without the use of a webcam-enabled
computer, as the pages feature hieroglyphics that display poems rendered
in three dimensions in front of the reader once presented to a camera."
These playful experiments have a shorter shelf life than print: Between
Page and Screen relied on Adobe’s Flash Player, which was rendered obso-
lete by Apple’s decision not to support the web browser plug-in for the
iPhone. Further tensions persist between the long-established traditions
of publishing, where many of the largest companies were founded before
the 1930s (Penguin is alatecomerin1935), and the meteoric rise of Silicon
Valley as a hub for digital innovation in the latter half of the twentieth cen-
tury. Throughout the book, I assess the consequences of the book trade’s
ambivalence toward digital media and how Amazon filled this demand with
atechnology-first approach. While this decision was mutually convenient
for both parties initially, the longer-term impacts are still unraveling over
a decade after the Kindle’s launch.

The relationship between digital and print publishing challenges
traditional notions of platforms as discrete entities. Tom Boellstorff and
Braxton Soderman propose the term “transplatform” to describe the gen-
erative creativity encouraged by rivalries such as Intellivision and Atari
or Sega versus Nintendo.” When placed in direct competition, technol-
ogy companies innovate to outsell their rivals. The perceived antagonism
between print and ebooks is a further example of a transplatform rivalry,
but this is complicated by the internal cross-platform nature of the Kindle
as a dedicated hardware range available for web browsers, personal com-
puters, and mobile devices. The Kindle exists “in the weird liminal spaces
that bridge one computational architecture to another.”"® Thomas Apper-
ley and Jussi Parikka argue that “the platform requires a degree of stability
and consistency as a technical object.”* This is less clear here: What do we
count as the Kindle platform? The dedicated e-readers? The content? The
services?

The Kindle further complicates the notion of platforms through its
position at the intersection of two often-conflicting definitions of digital
platforms. Thisbookis part of the Platform Studies series, which pioneered
what Esther Weltevrede and Erik Borra term approaching “platforms as

[xvi]
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architecture,” or analyses of the sociotechnical infrastructure of specific
platforms and its influence on the production of creative content.'> Since
the publication of Racing the Beam, this technical approach to hardware’s
materiality has been overtaken by Tarleton Gillespie’s more popular notion
of “the politics of ‘platforms.’”*® This definition of platform serves as the
prefix for several neologisms, including “platform politics” and “platform
capitalism,” which stem from the distinction between platforms, suppos-
edly neutral sites for users to consume and share content, and publishers,
the curators with direct responsibility for material they disseminate. The
Kindle is a platform from the perspective of computational architecture,
but within the broader Amazon ecosystem, it also functions as a political
platform. By emphasizing the synergies between these two definitions in
relation to the Kindle, I address the blind spots around how users engage
with platforms in the architectural approaches and the technical limits of
political economy analyses.

In an interview with the journalist Steven Levy to promote the Kindle,
Bezos stated, “Books are the last bastion of analog. . . . Music and video
have been digital for a long time, and short-form reading has been digi-
tized, beginning with the early Web. But long-form reading really hasn't.”"”
Resistance to extended reading on-screen dates back to at least the 1990s
with publications such as Sven Birkerts’s The Gutenberg Elegies, which chal-
lenged electronic media’s ability to replicate the immersive experience of
prim‘[.18 The line of criticism has continued into the ebook era, with several
studies documenting a gap in comprehension between students reading a
text in print and digitally. These projects often focus on reading to learn
rather than as a leisurely pursuit, where accurate recall is less impor-
tant. While the web revolutionized journalism, reference, and academic
publishing, the strengths of trade publishers remained staples of print.
The book trade predates other media industries, and practices from ana-
log culture are deeply ingrained within the conventions of the industry.
Since the advent of the personal computer, a cultural shift had occurred
in publishing toward using digital tools to create and market print books.
For example, the introduction of Standardized General Markup Language
(SGML) in the 1980s allowed publishers to typeset digitally, a practice
that became widespread by the early 2000s. Less attention was paid to the
media shift of digitization, or converting books into digital publications.
Print presented unique hurdles for digital consumption: five centuries’
worth of history to convert, the lack of an established format for reading,
strong associations between the materiality of print and content. The
problem was exacerbated by distracting speculative visions of digital pub-
lishing: Spotify for Books, blockchain for managing rights, data-driven
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acquisitions. A large gap exists between publishers’ desire to step into an
entirely new paradigm (without the investment required) and focusing on
a more organic evolution of the current strengths of digital publishing.

Ebook platforms are part of broader transformations of publishing
in the early twenty-first century, especially in digital publishing.*® For
example, Matthew Kirschenbaum’s “Book.Files” project reveals the chal-
lenges of publishers’ reliance on digital asset management (DAM) for the
preservation of contemporary book publishing.* Four Shades of Gray builds
on this work to demonstrate the impact of the publishing industry ceding
control of digital distribution to a technology company at the expense of
the industry’s own autonomy and the interests of readers. As a result, the
market for ebooks has largely diverged from print, enabling new genres
to thrive rather than supplementing existing revenue streams. Publishers’
stronger embrace of audiobooks shows that the industry has the will to
adapt to digital distribution, so why did they not prioritize ebooks?

Publishers and technology companies can be an uneasy mix. Obsoles-
cence timescales differ substantially between the two. Publishers proudly
market any Nobel Prize winners or New York Times Best Sellers on their lists
decades after their initial publication date, while smartphones are called
obsolete within a matter of years. Lisa Nakamura extends this logic, argu-
ing that “older reading platforms like the first-generation Kindle may be
worth studying because they were quickly obsolescent™* Her comments
were published six years after the Kindle 1’s launch but failed to account
for the longevity of the hardware, which received its last update in March
2016 to ensure it remained compatible with changes in Amazon’s wireless
network.” The long-term support for hardware does not extend to ser-
vices, however, as many functions available originally on the Kindle 1, and
many later generations, are no longer available. The platform is constantly
in flux, prioritizing short-term policy and experimentation rather than
ensuring permanence and archival consistency.

The Kindle has stagnated, allowing for a moment of reflection on the
state of the platform after its first decade. This book tackles the Kindle’s
impact from the perspective of technology, texts, and uses. By analyzing the
interconnection between these three areas, I argue that Amazon’s influ-
ence on publishing extends beyond “disruptive technology” to embed-
ding itself in all aspects of the contemporary trade. This analysis can only
be conducted through separating the publisher and technology company
discourse from actual uses. The Kindle is a vast and complex platform
with over five million ebooks, fifteen hardware launches, and forty mil-
lion users.

[xviii]
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A single book could never cover all facets of the platform, and my
perspective is constrained to an Anglophone context, but [ hope my work
here will encourage further accounts of the Kindle’s influence in other
contexts. While individual chapters will primarily appeal to readers inter-
ested in computational culture, bibliography, or reception studies, the
three themes clearly overlap. Amazon is first and foremost a technology
company, and this context is vital to understanding the company’s impact
on a creative industry that prioritizes cultural influence and tradition over
digital experimentation. Frederick Kilgour saw the “electronic book™ as
the “seventh punctuation” in the history of the book, an event on equal
footing with clay tablets, the printing press, and offset printing.* It is
still too early to judge the long-term impact of ebooks compared to these
older technologies, but the shock waves of the Kindle continue to shape
publishing.

Introduction [xix]
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Ebookness 1

When Jeff Bezos revealed the Kindle on November 19, 2007, critics lauded
the device’s combination of previous ebook successes while learning from
other companies’ mistakes.' Amazon’s strategy was encapsulated in Bezos'’s
comment that the Kindle “isn’t a device, it’s a service.”* The Kindle is syn-
onymous with ebooks as both hardware and consumable media because
Amazon strived to emulate the book trade rather than focusing on trans-
lating print directly onto the screen. Criticisms of the Kindle often focus
onvisible design flaws or comparisons with the benefits of print, ignoring
the platform’s complex back end. Ebooks are best defined according to
their own media specificity and materiality rather than just their relation-
ship to print.

Resistance to ebook hardware stems from its disruption of the “natu-
ral” practices of reading print. Matt Hayler argues that the perception of
print’s naturalness is the result of its normalization through centuries
of use. The ebook’s artificiality can further be ascribed to “the sense that
the text is somehow placed behind the object, that there is an additional
layer of visceral insulation that must be fought through before it can be
accessed.”? Ebook users must charge batteries and purchase content sepa-
rate from the hardware.* Amazon’s marketing of the Kindle 1 emphasized
the benefits of ebookness, including a screen that “looks and reads like
real paper,” and a device “lighter and thinner than a typical paperback.”
The advertising also offered rebuttals to common worries about comput-
ers, including promises that the device was “simple to use: no computers,
no cable, no syncing,” and “the screen never gets hot.”®
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The name “ebook” attempts to resolve the tension between print
and digital consumption. As with “email” and “electronic signature,” the
“electronic” book denotes only a conservative departure from its source
material. Ebook hardware might extend features from print culture, but
unlike an app or web page, an ebook will never challenge the fundamen-
tal concept of a “book.” Ebook standards including the Kindle and EPUB
are primarily designed for trade publishers such as Penguin or Hachette,
which publish material for the broadest possible audience. Trade publish-
ers were skeptical of digital publishing’s benefits, so the ebook’s success
relied on conservative changes (synchronizing progress across devices,
changing font sizes) rather than experimenting with form. Amazon’s mar-
keting and hardware design instilled ebookness in the public imagination.

From Book to Ebook

In an interview promoting the first Kindle, Bezos acknowledged the book’s
technological advantage over ebooks: “You know, the physical book is
so highly evolved and so elegantly suited to its purpose that it’s hard to
improve on. It isn’t like some other artifact, some other object. It’s some-
thing very, very emotional and personal for people. But the book has a
feature which I think is hard to notice, but it’s the book’s most important
feature. And that is that it disappears.”

As Bezos notes, it is impossible to understand the Kindle’s success
outside of the wider context of book history. Ample scholarship exists in
the field, but four core aspects influenced the ebook’s development: dis-
crete characters and words, mass reproduction, paratext, and sociality.® The
invention of the alphabet as a set of discrete characters kick-started the
book’s development. The shift from scriptio continua (continuous writing)
to spaces between words accelerated the process of abstraction in lan-
guage, forming the discrete units of words, paragraphs, pages, and books.?
This rigid codification of text as distinct from oral culture enhanced the
prestige and authority of textual transmission. Gutenberg’s introduction
of movable type to Europe in the mid-fifteenth century solidified the
book’s importance by emphasizing mass reproduction. Print’s perceived
fidelity through perfect replication elevated the medium as the gold stan-
dard for knowledge exchange. The publishing industry therefore resisted
the challenges faced by the perception of fluidity in digital publishing.

In the centuries after Gutenberg’s breakthrough, the growing market
for books developed conventions for tackling the overwhelming volume
of text. Publishers created what Gérard Genette terms “paratext,” includ-
ing indexes, page numbers, and tables of contents to aid navigation.™

[2]
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Print-based paratext took advantage of random-access features of the
codex, a collection of bound pages, to allow readers to quickly navigate
through the text. The ebook could not replicate this essential affordance,
leading to experimentation with alternative navigation systems. Sociality,
the final characteristic of the book, was part of a shift that the librarian
and bibliographer David McKitterick describes as a transition from the
“public word, mediated on stone, metal or paint on buildings,” to “the pri-
vately mediated word.”" Although readers engaged with words in a private
space, the book remained a social object through marginalia, sharing, and
substantial alterations of texts.”* A sustainable ebook platform needed to
engage with the long history of print to establish how digital reading was
compatible with conventional models of consumption.

Because of this long evolution, the physical book endured as the “last
bastion” of mass analog consumption despite several prophecies of the
ebook’s imminent arrival.’® Television shows such as Star Trek primed
consumers for the ebook’s arrival. After the original series replicated the
computational architecture of its time (large mainframes with whirring
tape machines), The Next Generation envisioned speculative technology
including the Holodeck and voice interfaces.'* A place for linear reading
still exists in the Star Trek universe, since crewmembers read on single-
use hardware, called Personal Access Display Devices (PADDs), which
resemble modern tablet computers.'> PADDs are signifiers of busyness,
with Captain Jean-Luc Picard’s desk frequently seen scattered with the
devices. A scene from a 1996 episode of Deep Space Nine, “Homefront,”
reveals the differences between Star Trek’s model of ebookness and the
realities of ebooks in the mid-2000s. In the episode, Captain Ben Sisko
carries an attaché case containing several PADDs to hand out for a meet-
ing.'® PADDs were depicted as single-use devices with no apparent mecha-
nism for sharing content between them, a clear oversight when compared
to the real-life e-readers that would come to market just two years later.

Beyond Star Trek, Michael Hart’s Project Gutenberg was the most
pervasive example of ebook culture before the Kindle. Hart aimed to cre-
ate a digital “Library of Alexandria” from public domain texts. Project
Gutenberg removed the text from its container. Slow internet connections
made high-quality facsimile photographs impractical for transmission, so
the project instead extracted the text rather than replicating the original
book’s format and layout. Progress was slow, however, as a small team
digitized just ten titles between 1971 and 1989. Productivity increased with
the uptake of the web in the early 1990s and the 2000 launch of Distrib-
uted Proofreaders, a tool designed to allow multiple users to proofread a
text simultaneously. The project has digitized more than sixty thousand
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titles since 1994. Project Gutenberg is widely regarded as the original
ebook project, but this title cannot relate to the project’s launch in 1971, as
its first nine publications, including Lincoln’s inaugural speeches and the
US Constitution, are documents. Hart himself referred to the project as
the “National Clearinghouse for Machine Readable Texts” in early corre-
spondence, and the resulting digitizations are called “e-texts” rather than
“ebooks.”? Project Gutenberg released its first recognizable ebook with
the monumental digitization of the King James Bible in 1989.18

Project Gutenberg’s shift to ebooks corresponds with wider conversa-
tions about the digital future of the book at the beginning of the 199os.
The Oxford English Dictionary notes Robert Olsen’s use of “ebook™ in his
speculative future of publishing in 1988, which included nonstarters such
as coin-operated CD-ROM jukeboxes and optical-media warehousing.
Olsen describes the ebook as “a small, hand-held, flat recording device
able to replay text as a portable cassette player replays sound. Libraries
who argue that mass storage devices could never replace the book may be
wrong—youcaen cuddle up with the E-book.™ Olsen also made some incor-
rect predictions, including the ability to record and replay text directly on
an e-reader. The concept of the ebook remained fluid and experimental
until the arrival of commercial devices in the late 199os.

The prehistory of ebooks before Project Gutenberg’s publication of the
King James Bible in 1989 resists strict linear treatment, and we can iden-
tify no clear candidate for the “first” ebook. Advances in optical-media
storage and playback during the early twentieth century led to conceptual
mechanical books as precursors to the ebook. Bob Brown’s Readies from
1929 and Vannevar Bush’s Memex from 1945 predicted the emergence of
digital reading platforms but offered substantial changes to the reading
process.*® Brown was inspired by the New York Stock Exchange’s Trans-
Lux movie ticker, a back-projected ticker tape launched in 1923 that “could
project a block of eight lines of text.”* He envisioned a portable device
that used microfilm to replicate the ticker tape’s motion to allow users to
speed-read a text in linear order. Bush was more ambitious in viewing the
potential for nonlinear traversal of a microfilm workspace using a modi-
fied desk. These visions of the future of reading emphasized the manipu-
lability of print in a digital environment at the expense of simulating the
book.

Alan Kay’s vision of the Dynabook in 1968 more directly connects to
the contemporary ebook reader.* Similar proposals appear in patent fil-
ings from the 1970s onward, although none of these projects resulted in a
commercial product.® The US Army’s collaboration with academics at the
University of Colorado on the “Personal Electronic Aid for Maintenance”
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(PEAM) between 1982 and 1989 represents the earliest evidence of a
physical ebook reader. PEAM was an attempt to create a portable device
that used the nonlinear functions of the computer to improve the reten-
tion and speed of officers conducting maintenance work in the field.
Hyperlinks allowed engineers to cross-reference unfamiliar processes
at greater speed than traversing bulky print documentation. Contrary to
research that digital readers retain less knowledge than with print, this
early study concluded that nonlinear instructions were best followed using
the prototype hardware.*

The first commercial “electronic book player,” the Sony Data Disc-
man, launched in 1990 and “sold 100,000 units in its first nine months
at a list price of 58,000 yen (about $430).”* Other Japanese technology
companies developed similar devices to capitalize on this trend, includ-
ing the Fujitsu ViewArt and NEC Digital Book Player. The NEC device met
with reasonable commercial success on its Japanese launch in 1994, but
the ViewArt was never released.*® These devices focused on the nonfic-
tion reference market with encyclopedias, dictionaries, and travel guides,
reflecting a common skepticism about the market for fiction ebooks.

The 1990s and early 2000s marked a sustained period of experimen-
tation with ebook hardware in North America, coalescing in the launch of
two devices that attempted to enter the fiction market. Softbook released
its first hardware in 1998, and Franklin's eBookMan followed a year later.
Franklin had a pedigree in digital publishing after pivoting from bootleg
Apple computers to portable digital dictionaries in the late 1980s. Both
companies struck deals with major publishers including Simon & Schuster
and HarperCollins to distribute popular titles. This substantial investment
ensured initial interest, but the technology was not sufficiently advanced.
The devices were hampered by low-quality LCD screens and limited stor-
age space. While conceptually mature, the technology required to make
the ebook a success was not yet commercially viable.

Nonetheless, the early 2000s were a veritable gold rush for ebooks.
In 2001 a joint report by the American Association of Publishers and
Andersen Consulting valued ebooks at $2.3 billion by 2005.*7 Publishers
conducted several high-profile business model experiments, including
Stephen King’s foray into ebooks in 2000 when Simon & Schuster sold his
new novella Riding the Bullet exclusively as an ebook for $2.50. When the
novella sold over 100,000 copies, King decided to reissue an earlier novel,
The Plant, as a serialized ebook on an “honor fee” system. Users could
download each chapter for free, but if 75 percent of users paid a voluntary
charge of $1 for chapter 1, or $2 for subsequent chapters, King would con-
tinue to publish the material. King grossed over $600,000 from 150,000
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users with the first chapter, but he stopped at chapter 6 after payment
dipped below the threshold with chapter 4. King only posted the final two
chapters because the material was already prepared.*® The failed experi-
ment with alternative economic models for ebook publishing served as a
warning about the conservatism of ebook uptake. Amazon and other ebook
platforms would reinforce the perceived ideals of print culture rather than
attempt to challenge the conventions established over the preceding five
hundred years.

The initial excitement of King’s experiment encouraged Amazon to
sell ebooks in the early 2000s. The “Ebooks and E-Doc” store featured
ebooks available as Mobipocket and Microsoft Reader files. The store
remained open until 2006, when the company was gearing up for the
launch of the Kindle. Bezos argued that Amazon’s previous attempt to sell
ebooks was a failure: “We'd been selling e-books for a long time. Nobody
has been buying e-books. So, very very small.”* Amazon was happy to
erase this footnote to emphasize the Kindle as a clean break from the pre-
vious stagnation.

The Kindle succeeded where previous attempts by Amazon and others
had failed because the company understood the importance of develop-
ing infrastructure alongside hardware. As the book still evokes a stronger
material nostalgia than other media—preference for analog film or audio
is often framed as hipsterism, while it is normal to seek comfort from the
materiality of print—ebook designers needed to “out-book the book,” a
task Bezos himself considered foolhardy, to encourage early adopters.3°
Gregg Zehr, the project manager for the Kindle 1’s development, noted
the challenges of creating a better ebook: “those business relationships,
those technical connectivity issues, the wireless, the hardware, battery
life issues, the software issue of on-store commerce or on-device com-
merce, straight from the device without any intermediary.”s' Anyone brave
enough to develop an ebook platform was in an unenviable position of
building a platform that improved on both books and digital media to cre-
ate a distinctive sense of “ebookness.”

Developing the Kindle

The Kindle was not Amazon’s first encounter with ebook hardware, as
the company had rejected an early offer to invest in NuvoMedia’s Rocket
eBook in 1997.3* The company was instead acquired by Gemstar, an inter-
active television guide company, in 2000. Gemstar merged NuvoMedia
with Softbook to create the RCA REB 1210, which sold 100,000 devices
by March 2001.33 Gemstar closed its ebook division in 2003, marking the
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end of the first major wave of ebook hardware after Franklin stopped
producing eBookMans in 2002.3* By mid-2003, the initial hype in ebooks
had dissipated as major retailers such as Barnes & Noble closed their
ebook shops, believing the concept was not marketable.3 The following
three years marked a fallow period in ebook history while Amazon and
Sony were secretively developing the next generation. Amazon analyzed
the fallout of the early 2000s ebook bubble and worked to ensure that its
platform had an appropriate catalog of ebooks and the hardware would
correct the limitations of earlier devices.

While others were struggling to develop viable ebook platforms,
Amazon quietly built infrastructure. The introduction of the “Look Inside
the Book™ feature in October 2001 represented the company’s first step
toward the Kindle.3* Readers could use this feature to preview books they
considered purchasing. “Look Inside” predates the launch of Google
Books by three years and was publicly open a year before Google’s “Proj-
ect Ocean” began in earnest with a partnership between Google and the
University of Michigan.’?” Although Amazon launched its service earlier,
Google Books has historically been considered the landmark moment
in book digitization owing to its vast and overreaching early ambition.3’
Amazon had a smarter strategy for digitization: Google Books aimed to
enhance the company’s search index instead of creating a broader public
good, while Amazon marketed the benefits of “Look Inside” to publishers
as the equivalent of flicking through a book in a brick-and-mortar shop.
Google’s relationship building with large academic libraries was less fruit-
ful than Amazon’s direct engagement with publishers, as it ensured the
rights holders felt in control of their intellectual property. The approach
worked and allowed Amazon to build the foundations for the Kindle, while
Google Books remains caught up in litigation for over a decade.

The launch of “Search Inside the Book” in October 2003 marked a
transition from using scanned material for marketing to extracting the
text from the page. Gary Wolf proclaimed this shift toward accessible text
as the “Great Library of Amazonia.”® Before the launch of the Kindle,
Amazon and publishers mutually benefited from the “Search Inside” as
a marketing technique, replicating the ability to flick through a book in
a physical bookstore. Pearson led the charge of publishers agreeing to
“Search Inside” dealsin 2006 just before the Kindle’s launch.*° The retailer
incentivized participation by offering to digitize books, defraying costs for
publishers who would need to convert the material for other purposes.*'

Aswith many Amazon initiatives, the benefits of digitization extended
beyond ensuring the Kindle had sufficient content. The company
announced “Amazon Pages” in November 2005 as “a program that would
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let consumers view parts of a book online on a pay-per-view basis.” The
project launched in May 2006 as the rebranded “Amazon Upgrade,” a
service that allowed readers to access full facsimiles of previously pur-
chased print texts online for a small fee.** “Amazon Upgrade” covered over
100,000 titles, largely content from professional publishers who required
high-fidelity facsimiles rather than reflowable text. Amazon discontinued
the service in August 2016, when it was consolidated with Kindle Match-
Book, the equivalent business model for purchasing discounted Kindle
copies of print books bought through Amazon, launched in 2013.43

“Look Inside” and its derivatives including “Amazon Upgrade” pro-
vided the raw materials for the Kindle, but the company had to develop
a wrapper for the text. The company revealed its intent with the acquisi-
tion of Mobipocket, an ebook platform, in 2005. Mobipocket had built a
viable ebook format for the burgeoning Palm OS ecosystem, which had hit
sales of ten million units by early 2001.# The Mobipocket bookstore listed
50,000 titles in early 2007, allowing Amazon to capitalize on previously
digitized titles when boasting of its 88,000 ebook catalog.*> Palm OS and
other personal digital assistants (PDAs) filled the void left by the exit of
e-reader hardware manufacturers in the early 2000s, and Mobipocket
had developed the de facto reading system for Palm OS, while Microsoft
invested significant resources into Microsoft Reader for Windows CE.
Mobipocket had developed significant infrastructure and had a record of
sales directly via Amazon. Bill Rosenblatt noted that Amazon’s acquisition
of Mobipocket “completes the realignment of the ebook industry,” where
the company replaced Adobe as an industry leader.*® The acquisition of
Mobipocket marked a transition between generations of the ebook after
Gemstar’s hardware failure and Barnes & Noble’s high-profile exit from
the market in 2003, after the end of the first ebook gold rush.4?

Project Fiona

While “Look Inside” ensured Amazon had sufficient content for launch,
hardware was more complicated. The Kindle would be Amazon’s first
hardware launch, so the company created a separate hardware division,
Lab126 (code for Lab A7), in 2004, based in Palo Alto, at a distance
from Amazon headquarters in Seattle. Lab126 was tasked with “Project
Fiona,” the ambitious project that coalesced into the Kindle. Fiona was
named after the protagonist of Neal Stephenson’s The Diamond Age. Bezos
had long admired the author, and the code name references Stephenson’s
prescient vision of ebookness in the novel, describing “smart paper [as]
a network of infinitesimal computers sandwiched between mediatrons. A
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mediatron was a thing that could change its color from place to place.”*’

The reference therefore signaled the grander aspirations of Lab126 to re-
create Stephenson’s vision of “smart paper.” Traces of this early code name
remain in Amazon’s URLs in the help pages for the Kindle to pay homage
to the novel’s significance to the platform.*

Bezos solicited the headhunting of Gregg Zehr, then hardware devel-
oper for palmOne, to work on Fiona. Zehr was approached to “create a new
electronic book reader for Amazon” that would “change the world.”>° Bezos
believed that Amazon needed to design the Kindle “to look for things that
ordinary books can't do.”s' At the same time, “it must project an aura of
bookishness, it should be less of a whizzy gizmo than an austere vessel
of culture.”® Amazon was keen to market this ethos through its secretive
undertakings at Lab126. A 2005 version of the subsidiary’s website quotes
the jazz musician Charles Mingus: “Making the simple complicated is
commonplace; making the complicated simple, that’s creativity.”

The Kindle 1’s firmware (the core software shipped with the device)
referred to the “Fiona computer platform” as the code name shifted from
a hardware prototype to the temporary name for the underlying architec-
ture.5* Unlike the remnants of “Fiona” in Kindle-related URLs, references
to the “Fiona computer platform” in the source code were phased out as
Amazon transitioned from its experimental to mature hardware. The
second-generation devices stored these files in a “Fiona Legacy” folder
while the Kindle hardware engineers continued to mine The Diamond Age
for code names. The Kindle 2 was named Turing, after a character in the
novel named after the early computer scientist Alan Turing, and the DX
was named after the novel’s protagonist, Nell. The scope of code names
expanded beyond Stephenson’s novel with “Tequila” (Touch), “Bourbon”
(Basic), and “Pinot” (Oasis).’ Where the hardware received alcoholic
names, the software referenced games culture: Lab126’s version of Linux
2.6.22 was dubbed “Mario” for the Kindle 2. This was followed by the Kin-
dle 3’s “Luigi” platform.5 These code names situate the Kindle as a device
clearly tied to speculative visions of the future of reading while remaining
connected to entertaining pursuits such as video games and alcohol.

The development of Kindle hardware remained a well-kept secret
until September 2006, when Engadget published a leaked Federal Com-
munications Gommission document containing the hardware specifica-
tions.5” The FCC approve any hardware emitting radio frequency, and
Lab126 was required to disclose the Kindle’s specifications to the FCC
before launching the device.5® The leak was accidental, since Amazon had
filed nondisclosure agreements. The specification was quickly deleted
once news sources began reporting on Amazon’s entrance into the
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reinvigorated ebook hardware market after Sony’s announcement of the
Librie in 2006. In the subsequent final FCC filing for the Kindle in March
2007, all mentions of “Kindle” and “Amazon” are redacted in the user
manual.’* Nonetheless, the leaks built a yearlong period of anticipation
among ebook enthusiasts.

The external design of the first-generation Kindle was settled as early
as 2005. Zehr’s physical prototype of Fiona, which now resides in the Com-
puter History Museum’s Raiders of the Lost Ark—esque Milpitas warehouse,
mirrors the final design’s form.®® Without the final external plastic cas-
ing, the asymmetry of the keyboard, navigation buttons, and overall form
is emphasized. The final product showed only minor changes, except for
the removal of a built-in reading light peripheral that was designed and
mentioned in the FCC filings.® The wedge shape and asymmetric naviga-
tion design were both already present, although some of the final aesthetic
flourishes were still being debated. Lab126 wanted to acknowledge the
long influence and evolution of print culture on the ebook with engraved
letters on the device’s rear. Two prototypes from 2006 show the two final
designs: one features exclusively cuneiform, the Sumerian writing system,
arranged into a neat grid; the other features a waterfall-like arrangement
starting with runes that slowly transform into the Latin alphabet.®* The
latter version was implemented in the final product and was used on

a) b)

N
‘ _W;,J‘/fa);
Xonj7

1.1 Fiona prototype unit housed at the Computer History Museum’s Milpitas
warehouse. © Computer History Museum.
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the rubber rear cover and featured prominently in the Kindle 1’s book-like
box packaging.

While the hardware presented substantial design challenges, the rise
of open-source software such as Linux afforded the Labi26 engineers
the opportunity to adapt a preexisting operating system.’ Linus Torvalds
conceived of Linux in the early 1990s as a freely available and reusable
version of the popular Unix operating system. Linux gained popularity, as
it was designed to work with a variety of processors rather than remaining
restricted to a single type of computer. As with other companies, Lab126
customized its version of Linux, derived from release 2.6.10, to remove
superfluous hardware driver files and reduce the operating system’s
overall size by 45 percent to 110 megabytes decompressed, an important
consideration when the device’s overall storage space was limited to 256
megabytes.

Hardware choices were made on similarly pragmatic grounds. Lab126
chose ARM processors, which had a track record with Palm OS devices,
iPods, and iPhones owing to their low power consumption for mobile
uses. Since the Kindle depended on extending battery life, all hardware
needed to be power efficient. Amazon settled on Gumstix as the low-power
microcontroller, the main hardware interface between the processor and
other chips, memory, and display. The choice would build on Gumstix’s
architecture for E Ink’s displays rather than developing the interface
between the architecture and operating system from scratch.®* Other than
reducing the overall size of the operating system by removing superfluous
controller interfaces and introducing new power and display routines to
suit the new technology, the Lab126 team made minimal changes to Linux
2.6.10 for the Kindle 1.

Delays marred the Kindle’s launch. Some of the problems were logis-
tical, as the shipping process for the electronic paper screens damaged
the product because of atmospheric conditions during shipping.®> Ama-
zon was an unwitting bystander in takeovers and litigations that further
delayed the device’s production. Intel’s announced exit from the mobile
device processor market in June 2006 and sale of its XScale ARM series of
processors, the Kindle’s core architecture, to Marvell created a complex
transitional period, causing delays in receiving the microprocessors.* The
wireless modem, Qualcomm’s AnyDATA, was also delayed after litigation
by Broadcom threatened to stop the arrival of the modems in the United
States.”” Exacerbating these supply issues, Bezos encouraged Lab126 to
constantly tinker with hardware specifications, which led to further delays
in finalizing the device.®® The early supply chain issues likely led to an
understocking of the first-generation device, which sold out immediately
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at launch and remained out of stock for months afterward, missing out on
alucrative holiday season.

Since launching the first-generation Kindle in the United States in
2007, Amazon has unveiled a new generation each year except 2008, after
substantial interest in the first-generation device in the United States led
to troubles meeting demand. The Kindle has developed in four distinct
phases (ﬁgure 1.2). The first two generations represent the experimental
phase, where Amazon explored the device’s optimal design. For example,
the Kindle 2 (2009) introduced a four-direction navigation pad after the
Kindle 1 trialed a one-dimensional navigation bar. The Kindle 3 (2010)
marked a move to the mature stage, as Lab126 refined the hardware to
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mainstream acceptance. The third phase was the longest sustained period
without major innovation after the introduction of Touch (2011) and
Paperwhite (2012) as further enhancements of the original device and
reflecting the dominant trends in touch interface design encouraged by
the emergence of the iPad. The latest phase, segmented, was marked by the
simultaneous launch of the Kindle Basic and Voyage in 2014, as Amazon
sought to create a market for both budget and luxury ebook readers after
the failed attempt to create a luxury ebook reader market with the Kindle
DX (2009), which had initially been designed with a “fully quilted surface”
to denote luxury.®

The Kindle 1 was never released outside the United States, but the
Kindle 2 launched internationally in October 2009, eight months after its
American debut, at an event during the Frankfurt Book Fair.?”® The launch
was delayed by the complexity of negotiating roaming mobile data con-
tracts across Europe, as well as Amazon’s insistence on having a selection
of 280,000 books at launch in the United Kingdom, its primary European
market. Genevieve Kunst, Amazon’s senior manager of digital media,
addressed the Independent Publishers Guild UK conference in March
2009 to encourage independent publishers to digitize their back catalogs.”
Six months later, Amazon’s Kindle selection on launch day included books
from many of the largest publishers, although Oxford University Press and
Macmillan did not initially sign up. Random House abstained too because
of an ongoing payment dispute with Amazon.” Similar struggles between
large trade publishers and Amazon have been persistent during the Kin-
dle’s life span, but the international launch solidified the Kindle’s domi-
nance of the ebook market. E-readers, led by the Kindle, represented 25
percent of “reader device market share” in September 2009, second only
to the desktop and printed PDFs with 4.2 percent share.?

The Kindle DX launched in April 2009, three months after the Kindle
2, to break into the Portable Document Format (PDF) market with a 9.7-
inch screen, almost twice the size of other Kindle models.” The large
screen allowed Amazon to target readers who wanted to keep the fidelity
of PDFs, as well as readers who require larger font configurations. Rather
than reflowing the page, the Kindle DX allowed users to view print media
in facsimile. The device’s marketing relied on PDFs rather than any of
Amazon’s proprietary ebook standards. Once native PDF reading was
introduced on the DX, every subsequent hardware release featured the
option. Specialized PDF e-readers have been a continuous desire for digi-
tal publishers, from EveryBook’s collaboration with Adobe, EB Dedicated
Reader, in the late 1990s to Sony’s release of Digital Paper in 2014. The
launch of the iPad took the market share instead.
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Amazon designed the DX with higher education in mind, as the
integration of a native electronic paper PDF reader at near US letter size
would offer a clear advantage for reading journal articles and textbooks
on-screen. Evan Schnittman, a vice president at Oxford University Press,
claimed the DX was “a new holy grail” for electronic textbooks.” Bezos
announced the device at Reed College as part of a pilot study into Kindle
use in the classroom at seven universities, including Reed, Princeton,
Washington, and Virginia]6 The experiment failed, with the American
Council of the Blind and National Federation of the Blind suing Amazon
over a lack of accessible navigation controls.”” The DX was not doomed to
obscurity, however, as a second version, the Graphite, was launched in
2010, and the two models are among the most desirable collectibles for
ebook enthusiasts because of their large screen size and PDF compatibil -
ity, with devices selling regularly for over $100 and up to $300.7

The Kindle 3, the beginning of the mature phase of Amazon’s dedicated
ebook readers, offered a significant overhaul of its design in response to
the success of the iPhone in July 2009. The quirky elements of the origi-
nal two generations were replaced with a straight QWERTY keyboard and
symmetrical design. Amazon integrated well-received features from the
DX, as the Kindle 3 introduced the ability to view PDFs and added voice-
guided menus to address the accessibility concerns raised by the DX law-
suit. Having iterated on design, the Kindle 3 marked the moment where
the subsequent generation stopped radically departing from the previous
device.

Amazon’s continual support for developing e-reading hardware was
instrumental in establishing the viability of ebooks for publishers. After
e-readers’ brief period of dominance, hardware is no longer central to
any ebook platform’s business, as users are more likely to read ebooks
on smartphones or multifunctional tablets, including the Amazon Fire,
than on a dedicated device. The Kindle’s rise mirrored the smartphone’s
ascent, fueled by the availability of wireless communication infrastruc-
tures and high-resolution screens that are more convenient to hold in
transitthan abook. Apple sold 1.3 billioniPhones between 2007 and 2017,
creating a larger potential user base for ebooks than dedicated hardware,
and Amazon would have been foolish to ignore the opportunity.” The
company addressed four core challenges facing ebooks in designing the
Kindle: (1) ensuring the platform included enough content to build a
user base; (2) developing displays sophisticated enough for reading on-
screen for a sustained period; (3) navigation; and (4) connectivity. The
last three challenges marked the beginning of a new form of ebookness
that extended the core principles developed throughout the history of
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the book and ensured a usable and efficient hybrid between digital and
physical reading systems.

Content

John Maxwell argues that ebooks replicate simplistic web pages, but “the
e-book privileges content where the web privileges connection. In doing
so, the e-book adheres to an industry-era scarcity model where content
experiences are relatively few and must be acquired at some cost, whereas
the web assumes sheer abundance.”® While ebooks do not emphasize the
connectivity associated with websites, standards such as HTML and CSS
allow the reader to change the formatting to their preferences.” Ebook
formats are designed to be robust and encompass a wide range of genres
from biography to poetry. Amazon prioritized content over connectivity as
a core element of ebookness.

Amazon’s ambitions required extensive digitization. Book conversion
lags behind other creative industries, including film and music, as text is
more laborious to digitize, requiring several stages from taking photo-
graphs of pages to optical character recognition (OCR), a process where
an algorithm determines what text appears on a scanned page, and manual
correction of errors. Transcribing a book manually can be more cost-
effective than automated processes. Due to text’s perceived simplicity but
technical complexity, Van der Weel states that “paradoxically, text is both
the first and the last of the medial modes that is to go digital.”®* Amazon
created Mechanical Turk (MTurk) in 2004, to accelerate digitization for
“Search Inside the Book.”* As a corollary, the automation process offered
a safeguard to prevent users from uploading pornography on the Kindle.
MTurk allowed Amazon employees, and later third parties, to set small
tasks for completion in exchange for a nominal payment. MTurk’s name
references an eighteenth-century chess-playing “automaton” that actually
featured a secret cabinet hiding an excellent human chess player.? Bezos
described Mechanical Turk as the “guts of Amazon” alongside Amazon Web
Services and framed the project as “artificial artificial intelligence” and
“humans-as-a-service” for exploiting cheap labor to undertake menial
tasks that one would assume that computation could easily automate, such
as correcting scanned texts.®

Mechanical Turk continued Amazon’s reliance on user-generated
content that started when its professional editorial staff was replaced by
an influx of volunteer-contributed reviews. Amazon’s business strat-
egy depends on commodifying humans both as contingent labor for its
warehouses, delivery network, and small-scale tasks and as data points
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of consumption. Jeremy Antley describes our relationship to these plat-
forms as “data serfdom,” where users produce value for the data lords
with little return.’” Amazon’s approach through MTurk is conspicuous
owing to its framing. Lilly Irani argues that the service, and Amazon more
broadly, rationalizes the contingent labor and data serfdom by “rendering
it manageable through computing code.”* The dehumanizing rhetoric of
the exotic “Turk” (a name Bezos approved despite the negative connota-
tions, noting that “he personally would bear the responsibility for any
backlash”)® and framing humans as “services” and “artificial intelligence”
are emblematic of Amazon’s attempts to mask the company’s reliance on
manual human labor. Other than Amazon Logistics, the company’s deliv-
ery service, the vast labor force of over a half million workers is hidden
from sight, with an emphasis instead on automated grocery shopping,
drone delivery, and “artificial artificial intelligence.”

Display and Navigation

Electronic paper was a significant factor separating the Kindle and Sony’s
2004 launch of the Librie from earlier e-reading hardware.? Futurists
had long predicted “smart” paper that replicated the dynamism of digital
displays while maintaining the flexible materiality of print, but the tech-
nology’s history starts in the 1930s with innovations in photocopying.
Chester Carlson’s invention of “xerography,” or “dry writing,” in 1938
not only led to Xerox’s dominance of the photocopying industry but also
created the “direct positive-to-positive operation” technology behind
electronic paper.?' Serious work to translate the principles of xerography
to display technology began in the early 1970s, when researchers at both
Xerox PARC in Silicon Valley and Matsushita in Japan developed electronic
paper screens.” Neither research group was focusing on developing the
technology for digital book publishing, as Nick Sheridon aimed to create
Gyricon as a display screen for desktops coming from Xerox PARC, while
Matsushita was interested in using the display for clocks. By 1997, “electric
paper” reemerged as one of the top priorities for Xerox PARC to rebrand
as the “Digital Document Company.”?

Sheridon’s vision was realized in the late 1990s, when the MIT under-
graduates J. D. Albert and Barrett Comiskey, along with their professor
Joseph Jacobson and investors Jerome Rubin and Russ Wilcox, founded
E Ink. The team positioned itself as a disruptive force within publishing.
An early profile in Wired highlighted the company’s desire “to replace ink
as we know it.”%* The start-up entered into an exclusive partnership with
the Dutch company Philips Electronics in 2001 to create “radio paper”
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(the combination of electronic paper with wireless connectivity), with
ambitions to launch in 2005.9% When the device failed to materialize,
Prime View International (PVI), a Taiwanese company, purchased the
license from Philips in 2005, before acquiring E Ink in 2009.96 Once Phil-
ips canceled its exclusivity contract with E Ink, companies were able to
build on technology that had not yet fulfilled its potential.

The Kindle 1 used E Ink’s electrophoretic display (EPD), the cutting
edge of electronic paper technology by the mid-2000s. The screen ren-
ders text and graphics using “positively charged black particles and nega-
tively charged white particles.”” Electrode layers placed on either side of
the electronic paper capsules foreground a ratio of black or white particles
according to the shade of gray required. Figure 1.3 visualizes how six pixels
are rendered through the electrode layers. Grayscale is more viable than
full-color display, which requires an assembly of capsules in red, green,
and blue.

Electronic paper extends battery life. Once a page is rendered on the
screen, the text can be displayed indefinitely without requiring further
power until a page turn alters the signals from the electrode layers. Addi-
tionally, the technology did not require back lighting, producing a more
natural reading experience. The technology does involve some trade-offs:
electronic paper can display static grayscale images, but colors and the
refresh rate required for videos remain beyond the capabilities of elec-
tronic paper. Nonetheless, electronic paper is reliable for static images
and remains the preference for a niche group of readers who continue to
use e-readers. E Ink has improved its screen technologies significantly
since 2007. The first update came with the arrival of the Kindle DX, which
used E Ink “Pearl,” reducing the image update time of text by 5o percent
and images by 40 percent.”® The Oasis, Amazon’s flagship e-reader in
2017, used E Ink’s updated Carta screens, which refreshed the image on

1 pixel
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| 4= | | — | — | | = | | == | | - | }Transparent Electrode Layer
e R asn L e s LR e LR OTnat | b ier Laver Containing
|—’ +| |+‘ |—| | —| |+’ }LowerEIecirodeLayer
‘\\‘\ //l Appearance of pixels (seen from above
[ | . | through transparent electrode layer)

1.3 Electrophoretic display. Source: Run!, “File:E-Ink.Svg,” Wikipedia, 2006, https://
en.wikipedia.org/wiki/File:E-ink.svg.
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a screen in 75 percent of the time of the previous generation, creating a
smoother reading experience. E Ink Carta also increased the fidelity of
images and text rendering to goo pixels per inch (PPI), a measure for how
visible individual pixels are on a display. This pixel density offered the
equivalent of the first generation of Apple’s Retina technology, which was
marketed as the pixel density exceeding the input capacity of the human
eye.?? This clearly lagged behind the vanguard of mobile screens and came
with a premium price, which has led to stasis in one of the most visibly
important technologies in the Kindle’s stack.

Amazon needed to adapt the Linux libraries for the Kindle to ensure
that users could use the hardware’s limited audiovisual capabilities
through Advanced Linux Sound Architecture (ALSA) and the libraries for
JPEG and PNG image formats. Audio and still images were peripheral to
the first-generation device but enabled Amazon to offer an “experimen-
tal” MPg player, and publishers could embed images at a low resolution
and use up to four shades of gray for images. Despite its continual reliance
on electronic paper, the dedicated Kindle e-reader has yet to be commer-
cially viable with more than sixteen shades of gray. The introduction of E
Ink Pearl with the Kindle DX upgraded the color palette to sixteen shades
of gray, allowing more complex images to appear on the device. As an
illustration, we can compare a screen saver image of Jules Verne, author
of Journey to the Center of the Earth, that appeared on both the Kindle 1 and
DX (figure 1.4.). The limited palette of the original Kindle required opti-
mization to be effective, an additional cost for publishers. The necessity to
display PDFs on the DX required higher fidelity.

Electrophoretic displays remain the most common commercial
electronic paper technologies despite continual investment in develop-
ing alternate technologies such as “electrowetting,” a full-color, flexible
“video-speed” form of electronic paper.’®® Amazon invested heavily in
the technology and filed over 250 patents containing the keyword “elec-
trowetting,” but no commercial product has included the new displays.
Companies have also attempted to introduce full color to electrophoretic
displays, with E Ink’s research and development team demonstrating
a prototype in 2016."" A paradigm shift to full-color electronic paper
will revitalize the e-reader market by offering more direct competition
with tablets. The closure of Liquavista, Amazon’s electrowetting display
spin-off, in early 2018 painted a bleak picture for the future of the display
technology.

To overcome the limitations of electronic paper during the produc-
tion of the first Kindle, Lab126 engineers incorporated a narrow second
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a) b)

1.4 Comparis.o.ﬁ. of E Ink displays of Jules Verne screen savers. Left: Kindle 1, four
shades of gray. Right: Kindle DX, sixteen shades of gray.

screen using a polymer network liquid crystal display (PNLCD), a display
technology similar to electronic paper that was not backlit and limited bat-
tery consumption to counter the slow refresh rate of the electronic paper
(annotation 108 on figure 1.5).** The strip updates more quickly than the
electronic paper to create a navigation aid so that users knew which line or
menu option was selected without refreshing the primary screen. Lab126
hard coded the strip to feature a maximum of two hundred lines, restrict-
ing the total number of lines viewable on the Kindle at one time.’*3 The
navigation bar required constant battery power and thus did not persist
once the user switched the display to standby.

While the PNLCD was the final compromise, the Lab126 engineers
also investigated the potential of configurable keyboards where touch
screen sensors were placed under a second electronic paper screen that
could refresh different configurations according to the user’s current
navigation needs (figure 1.6).°* Once the reader has opened an ebook, the
keyboard is wasted screen real estate, when navigation is paramount. This
option would offer more customization but would not solve the problem of
finding one’s position on the primary screen. The idea would eventually be
implemented with the arrival of the Kindle Touch.

Electronic paper offered new opportunities for screen savers.
Earlier implementations of screen savers for cathode-ray tube (CRT)
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1.5 Navigation features for the Kindle 1 (adopted from patent). Gregg Zehr and Symon
J. Whitehorn, Handheld electronic book reader device having dual displays, US Patent
8,950,682 filed March 29, 2006, and issued July 6, 2010, figure 1.
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1.6 Configurable keyboards (adapted from patent). Source: Johnston and Zehr,
Configurable keypad for an electronic device.
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monitors were designed to avoid screen burn-in, where a static image
would imprint a ghostlike permanent image on the display. Conversely,
electronic paper is optimized for static use, albeit with the chance for
ghosting if a hard screen refresh is not implemented periodically. Screen
savers were instead developed for the Kindle to use the bistable properties
of the screen: if the screen only draws power when the screen is refreshed,
it is possible to display a static image indefinitely when the user turns off
the device. The first-generation Kindle featured inspirational screenshots
of prominent literary authors including Jane Austen and landmark text
technologies including the Lindisfarne Gospels and Charles Babbage’s
difference engine. Amazon also used the screen saver to request feedback,
pairing an image of George Grant’s calculating machine with an email
address soliciting feedback.

Navigation

The Kindle design team focused on emulating the conditions of print
rather than creating something that pushed the limits of books. The
Kindle was not too dissimilar from conceptions of the book-as-object:
“The Pentagram designers [brought in by Amazon initially for external
advice] began by studying the actual physics of reading—the physical
aspects of the pastime, such as how readers turn pages and hold books
in their hands.”> The Lab126 team noted several significant properties
of print required for ebooks: “It never becomes hot and is designed for
ambidextrous use so both ‘lefties’ and ‘righties’ can read comfortably at
any angle for long periods of time.”"*® This lofty ideal was only half real-
ized in the final design with book navigation buttons on both sides of the
screen, albeit with a larger “next” button on the right-hand side, designed
for the “righties.”

Early ebook readers’ designs reflect their awkward mix of book-as-
object and the desktop computing paradigm, using wedges (e.g., Kindle 1,
Rocket eBook) and two-page spreads (e.g., Sony Data Discman), accom-
panied by QWERTY keyboards, simultaneously upholding and challenging
the historical design of books. The hardware keyboard on Kindle devices
until 2011 was inspired by the dominant aesthetic of the BlackBerry in the
mobile imagination before the launch of the iPhone. Bezos briefed the
Kindle designers “to join my BlackBerry and my book.”’

Ebook hardware launched since the release of the iPad in 2010 dedi-
cates a large surface proportion to the screen with a minimalist interface,
mimicking a tablet rather than a book. The appearance of ebook hardware
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has become homogeneous to reflect the popularity of tablets since 2010.
Apple’s introduction of both the iPhone and the iPad emphasized the
screen over more diverse hardware interfaces. In following this trend,
ebook reader design has shifted from modeling the book-as-object to a
flat representation of a page.

Despite following trends in mobile hardware design, ebook reading
software is unique among software packages dedicated to presenting text.
Ebook software emphasizes reflowability—the concept that text does not
have to be fixed to the size of the page but can be changed to fit the reader’s
preferences and exact screen size—and presentational aspects, beyond
typographic formatting, are largely left to the software to interpret.*®
Reflowable text mitigated the problems of zooming and scrolling that
burden formats such as PDF, which attempt to re-create the fidelity of a
printed page on-screen. The Kindle’s early hardware constraints continue
to inform contemporary ebook design, where text should be optimized
for reflowability with minimal consideration for tables or images. These
requirements made ebooks with rigid formatting demands difficult to
render on the screen, as reﬂowability prioritizes text over other elements.
For example, word search ebooks and other language puzzle titles can
feature errant line breaks if the reader chooses a larger font size than the
author’s default setup.

The ebook is defined by its relationship to print, particularly as a
simulation of the book trade and print culture. For example, page num-
bers are an invaluable tool for academic citation practices, but the prin-
ciple converts poorly in reading systems that allow users to alter the unit
of the page on the screen. While Amazon has attempted to replicate page
numbers through various algorithms including “Real Page Numbers,” the
introduction of a proprietary “location” mechanism introduced persistent
identifiers across the Kindle, even if this does not translate to other ebook
platforms. “Locations” are determined by a simple calculation:

Compressed file size in bytes (excluding images) N

1
150

The average ebook is divided into 4,000 to 8,000 locations. This
allows for technical precision without becoming unwieldy outside of
lengthy, text-heavy books such as dictionaries. Locations therefore strike
the balance between percentages and byte-level references.**? This is not
entirely transparent, however, as the calculation includes markup and
therefore cannot be rendered on a one-to-one basis with the contents
visible to the reader’s eye. Nonetheless, locations offer a compromise
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between the well-understood unit of the page and the lack of universal
location standards in digital objects.

Amazon has constantly struggled with navigational structures beyond
turning a single page. An early patent reveals that the company wanted to
include a “tactile member” that allowed users to apply pressure and scroll
rapidly through the text, akin to rapidly flicking through a book (figure
1 .7) M°Labi26included the tactile memberto mitigate the larger-scale navi-
gation otherwise lost in the more straightforward single-unit-forward-or-
back navigation system. The table of contents was the dominant midlevel
navigational paradigm until the introduction of Page Flip in 2016, which
attempted to rectify the lack of macro-level navigation through a “bird’s-
eye” view of the book.
software interface rather than introducing a hardware solution.

111

The mechanism relies on a grid structure with the
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1.7 Detail of the “tactile member” as a page-turning mechanism (adapted from patent)
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Connectivity

Amazon’s service infrastructure was built around its Evolution-Data
Optimized (EV-DO) network, Whispernet. The company partnered with
Sprint to offer free data when accessing the Kindle ebook store, paying
only for the content. Amazon absorbed the data fees into the cost of the
device, as it defrayed the costs associated with subscription, something
Bezos was keen to note when critics raised concerns about the high initial
price.”* His strategy revolved around these affordances to entice readers
who would otherwise be hesitant to move away from physical books. The
product page for the first-generation Kindle boasted: “System require-
ments: None, because it doesn’t require a computer.”

Users would need to wait until the release of the Kindle 2 for Wi-Fi.
This was the converse of the model established by Apple, where a Wi-
Fi-only model was cheaper than the mobile data model, but the strategy
allowed geo-blocking, as Amazon could determine exactly where its devices
functioned. Users without access would need to use the USB transfer. The
Wi-Fi-only model allowed users to choose their access options, skipping
the subsidized contract with Sprint. Users who still have working first-
generation devices have continued to enjoy the subscription-free service
more than a decade after launch. Kindle 1 users still receive sporadic
firmware updates. For example, when the company upgraded its Transport
Layer Security (TLS) certificates from version 1.0 to 1.2 in March 2016, it
pushed an update for the Kindle 1 firmware containing the new certificates,
ensuring that users could still access the Kindle Store and third -party web-
sites rather than denying support for the nine-year-old devices."*

The release of the Kindle DX and expansion into international mar-
kets presented fresh challenges for offering an internationally consistent
mobile data network. Amazon upgraded the modem from EVDO to High
Speed Packet Access (HSPDA) to offer faster speeds and functional-
ity outside North America.” This increased access to over one hundred
countries, far exceeding the number of regions where one can purchase
a Kindle or natively access Amazon’s services, so users could download
ebooks while traveling outside their home region."® Access was treated
equally across countries: a reader with a North American Kindle could
use roaming data in all countries with contracts. The company’s market-
ing emphasized the international reach of the Kindle 2’s roaming data as
“now with global wireless.”? The move allowed Amazon to offer one of the
strongest challenges to print’s perceived supremacy, as users could now
purchase books on holiday rather than having to plan in advance if travel-
ing to markets with limited access to books in their native language.
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Ebookness

Amazon’s careful consideration and integration of the various levels of the
ebook platform led to its success where other companies had previously
failed. Shifting focus from product to service was instrumental in devel-
oping a mature ebook platform. Amazon developed a complex infrastruc-
ture in the decade preceding the Kindle’s launch, easing the transition to
the Kindle’s services. Given Amazon’s large market advantage, Bezos, Zehr,
and Lab126’s vision of ebookness is now emblematic of ebook culture. The
connection between Amazon and ebooks has at times hindered the accep-
tance of the medium because of the perceived injustices inflicted by the
company on the book trade, but Amazon’s core strength lay in envision-
ing how contemporary developments in technology could be paired with
some of the most accessible and useful elements from previous attempts
at developing an ebook platform.

Computers, and by extension software, simulate other media environ-
ments, such as the book."® Ebook reading software designed for operating
systems beyond the dedicated hardware are built on the restrictions of
e-readers. For example, users of the Kindle for Mac engage with a second-
generation simulation of the book that is bound by the rules of both the
book and ebook hardware. “Ebookness” emerges from how Amazon has
reshaped four principles of print culture: discrete characters and words,
mass reproduction, paratext, and sociality. By prioritizing the reflowability
of discrete characters at the expense of the unity of the printed page, the
Kindle team developed areading experience that could compete with print.
Mass reproduction was expanded to include mass distribution made pos-
sible by Whispersync. Amazon constantly experimented with the final two
elements to ensure the optimal reading experience, offering something
supplementary to reading print. While popular narratives have framed a
great struggle between print and digital modes of consumption, the two
media complement each other, and Amazon’s business interests depend
on the success of both. As the company has maintained its position as the
largest ebook platform, its vision of ebookness has become dominant, for
better or worse, and an understanding of these developments must con-
sider the complexities of Amazon’s relationship with the book trade.
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