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Between Text and Language: Unicode and the Rise of Emojis
S.E. Hackney, PhD
University of Pittsburgh, 2022

The Unicode Standard is the de facto “universal” standard for character-encoding in nearly
all modern computing systems. Unicode is what makes it possible for the order and appearance of
characters within digital documents to remain consistent across time, operating system, and
software. It was developed during the late 1980s as a replacement for previous-generation
encoding standards such as ASCII and EBCDIC, which limited the number of possible unique
characters to no more than 256. As personal and business computing expanded worldwide and the
nascent public internet was looming on the horizon, these 256 character slots proved to be far too
small for the orthographies of all human languages, and so Unicode—a much more capacious
standard—became the dominant player.

The Unicode Standard is maintained and governed by the Unicode Consortium, a body that
was formed concurrently with the development of the Standard in order to prepare the computing
industry for its launch. This study situates Unicode within the history of character encoding, and
reveals how the Unicode Consortium has been historically organized, why its members participate
in its governance, and how the public presentation of the work of Unicode has changed over time.
The original design of the Consortium, and the values of its members, reflected an assumption that
these encoded characters should be understood as objects or goods in a marketplace, and the
environment in which they exist as a limited resource. This research proposes a productive
reframing of the Unicode Standard as a classification system rather than a “good,” and uses the

unique semantic nature of emojis as a focal point to examine the limits of the current paradigm.
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1.0 Introduction

What | am about to tell you is a story about language. It is a story about the technology which
allows us to tell stories, and about the people who developed one of those technologies: The
Unicode Standard, which has become essential to how we write and communicate in the
contemporary digital world. It is also a story about corporations, markets, and goods and the
dangerous intersection where language becomes a commodity to be bought and sold. And it’s also
about what counts as language, what does not, and who gets to decide where that line is drawn.

Unicode is a digital character encoding standard— it is the system which currently ensures
that when | type the letter “a” on my computer, it will show up as an “a” on your computer,
regardless of operating system, software, or font. Fundamentally, the promise of character
consistency via encoding standard is what has allowed global digital communication to flourish.
By ensuring that messages can be typed, sent, and read using the exact same characters, the loss
or undesirable transformation of characters is prevented. This is an essential part of ensuring that
the meaning of the communication arrives intact and is able to be interpreted correctly by the
receiver (Shannon and Weaver, 1949). The implementation of Unicode, its consortium, and its
governance practices are major pieces of digital infrastructure history, and as such, this research
seeks to examine it with a critical eye. Updating and maintaining character encoding standards—
like any piece of infrastructure-- is essential to our ability to exist in the world that infrastructure
is designed to uphold: one of documents, texts, emails, tweets, and myriad other forms of digital
communication.

Over the course of this dissertation, | will tell you the story of how character encoding as

we know it today was formed, and who manages it today. And I will introduce you to the X factor



which has driven a(n as-of-yet largely imperceptible) wedge into the fabric of Unicode’s
infrastructure, emojis. Perhaps you’ve heard of them. Little thought has been put, I am afraid, into
the theoretical consideration of the infrastructure for digital writing from a linguistic or human-
information-seeking perspective. This work seeks to correct that oversight, and stake a claim for
LIS, for classification and information infrastructure studies in particular, to lend their expertise to
the bit of a pickle we seem to be headed towards, both linguistically and sociotechnically. It all
stems from, as it often does, the difference between what someone says they can do, and what they
are actually [capable of] doing.

I seek to present Unicode broadly as a lexicon of semantic objects, a contextual born-linked
document, and an entity for the allocation and regulation of digital goods. | demonstrate the ways
in which the Unicode Consortium treats its encoded characters as digital goods, existing in the
finite marketplace of the Unicode namespace, and how this market-focused treatment creates a
seeming scarcity within the character encoding system, both in terms of available space within the
standard as well as access to and influence during the character creation process. This dissertation
explores the history of digital character encoding, from its inception at the beginning of digital
computing, through the launch of Unicode in 1990, and into the present day, where it oversees an
ever-expanding lexicon of scripts and characters—including the set of pictographic characters
known as emojis.

The original programmers and designers of Unicode and its predecessor encoding
standards for text transmission placed their primary focus on the ability for “text packets” to be
moved, stored, and translated as efficiently as possible by the computer (Bemer 2018). Only as

these systems expanded to different orthographies and use contexts did considerations such as



semantic reliability—and human readability-- come into play. When this technology was being
invented, the digital computer didn’t exist, wasn’t considered something everyone would have
access to the way we do today, there was always an ‘operator’ to mitigate between the machine
and the public. Character encoding moved into the digital age as a means of efficient wartime
communication, and within a specific linguistic, historical, and sociotechnical environment, which
has ever since required everyone else to morph and stretch to its constraints. | track this evolution
through the history of character encoding systems, with a special emphasis on emoji characters as
the liminal objects which have opened the Pandora’s box, so to speak, of semantic encoding, as
these characters rely on a subjective interpretation of their visual representations, and are not

associated with any pre-existing language or script.

1.1 Emojis

Emojis are “picture characters” and “are often pictographs [...] or icons that represent
emotions, feelings or activities” (Emojis and Pictographs, 2018) that can be typed in any
compatible text entry field, as they are classified as textual objects by the computer software which
interprets each character’s unique identifier from pieces of binary code. While emojis are treated
identically to other Unicode characters in terms of how the rules of the Standard are applied to
them, and (for the most part) their object function within computer processes, the image-like
appearance of emojis to human viewers causes a significant deviation in the ways that they are
treated by us. They are treated as affective markers and nuanced emotional reaction images and

therefore carry a great deal more, and a great deal more subjective, semantic information than a



‘normal’ encoded character—that is to say, we use them to indicate or clarify the emotional tone
of a text-based communication (Alshengeeti and Hamzda 2016, Barbieri and Camacho-Collados
2018, Gawne and McCulloch 2019).! The current system of understanding Unicode characters and
namespace is simply not equipped for the documentation and regulation of these types of
characters, due to the fact that Unicode intentionally shies away from attaching prescribed
meanings to the characters they encode. However, since their earliest introduction on Japanese cell
phones, emojis have seen massive worldwide popularity among users, and have been actively
pursued as potential characters to be included within the Unicode Standard. The tension between
emojis and the ‘intended purpose’ of the Unicode Standard as a digital repository of unique
identifiers is the point of entry for this research, and the gaps between the stated scope of Unicode
and the range of its contemporary application serve as a means to observe and analyze the power

structures which undergird character encoding and all digital standards.

! Emojis can, of course, also be used on their own, independent of contextualizing words. See Chapter 2 for a
discussion of some of the works with and about emojis in this area. For the purposes of this work, we will focus on
emojis’ usage as affective markers in conjunction with the use of traditional orthographies, as we are concerned with
the convergence of emojis and text in digital spaces where humans and machines are both reading messages written

with them.



1.2 Purpose and Process

I’ll begin by examining the underlying historical and social elements at play in the creation
and adoption of digital character-encoding standards-- focusing on the development and
implementation which led up to the creation and development of Unicode as a character encoding
standard over the past 80 years. My aim here is to present this history in light of what we know
about the linguistic landscape today, and point out and pick apart the assumptions, practices, and
histories deeply embedded in the structure of Unicode as it has evolved. | analyze Unicode as an
essential piece of digital infrastructure, and demonstrate how that structure draws boundaries
around what is and is not a meaningful piece of textual information in digital space. By working
to connect Unicode to the larger infrastructural network of contemporary digital society, | seek to
better understand and define the relationship between the Unicode Standard, its governing
Consortium, the characters it contains, and the public who uses them. 1 believe that by reframing
and explicitly defining Unicode’s underlying structure as classification system, we will be better
able to handle the expansion both in terms of scope and mass of Unicode which faces us in the
coming years (Stone 2003, John 2013, Mueller 2010).

The formalization and standardization of writing and its related forms dates back far longer
than Unicode, or even the printing press. We may often think of language and writing as a means
of self-expression or artistry, and in so many instances it is—but the origins of writing were
decidedly more practical. The earliest known preserved writing, Ancient Sumerian tablets, show
that humans began writing things down as a memory aid, specifically with regards to the buying,
selling, and transportation of livestock and other goods (Bonvillain 1993, Robinson 2002). This

economic framing is important in considering the commodification of language through the



record-keeping practices involved in building an infrastructural standard such as Unicode, and we
will touch on how it continues to pervade the ways we conceptualize text throughout this writing.

Communication via text relies on a shared understanding of the relationship between form
and meaning. Systems of formalization create prescriptive meanings for their constituent parts,
thus standardizing their use across larger communities, streamlining and creating interoperability
for previously disparate systems (Busch, 2011). Personally, I am interested in digital character
encoding and the establishment of Unicode as the standard for such encoding on the web because
of my own background in linguistics and ongoing research focus on information infrastructure and
classification systems. The addition of emoji characters to the Unicode mix appeals to my interest
at the intersection of the visual and the textual, and the meaning-making processes that separate
(or merge) the two. | seek to make visible the infrastructure of one of the fundamental aspects of
how human interaction happens via computers—the (type)written word-- and propose ways to
enrich this structure towards the goals which Unicode has set out for itself regarding language
preservation and documentation. Because so much of electronic text is governed by Unicode, it is
important to know how Unicode works and how it conceptualizes text, both in theory and in
practice. It’s also important to know not only how text is transmitted and interpreted by human
readers, but by the computer parsers, programs, and many other processes that also must
understand the format (if not the content) of that text.

Unicode says that its goals are to document, preserve, and allow the use of “all human
languages,” but its current structure and character-expansion policies explicitly prevent this from
being possible, as there are a limited number of spaces within the Standard while languages and

their documentation continue to expand. If, as they state, Unicode wishes to preserve digital text



for future generations via its promise of endlessly extensible backwards-compatibility, the
definition of what they govern (text characters), and what aspects of those characters they have
control over (their visual presentation on compatible devices), must be in line with both these goals
and their ongoing practices.

Considering text as a commodity—as | argue is the current paradigm under which Unicode
manages the character encoding process-- and using it as a means of affective data-mining in the
digital world is incompatible with these goals, and serves the economic interests of the
Consortium’s membership, rather than the global user base for Unicode characters. This is
particularly evident, as I will demonstrate, in the realm of emojis, and suggests that their addition
to the Unicode Standard was less about language preservation and compatibility, and much more
about cornering the market on text-based emotional expression for the purposes of seemingly
endless economic growth. The written word is a tool that (nearly) the entire world relies upon, and
Unicode holds a monopoly on its existence in the digital realm, with little to no outside regulation
or oversight of its practices. Consider the following a warning to all of us about the precarious
linguistic situation we find ourselves on the verge of today, whether we realize it or not. But I will
not leave you empty-handed: | propose an alternative paradigm of organizing and understanding
digital character-encoding—that of a classification system.

While this research focuses largely on 20th and 21st century developments in character
encoding, | refer to the “interoperability” of all historical writing and communication systems
using the language of contemporary technical standards, because being able to read and write the
same language, using the same alphabet, is creating social interoperability—alphabets, characters,

and text—are all technologies. Likewise, today’s technical standards, such as the Unicode



character encoding standard, are also social infrastructure, describing, stabilizing, and creating
boundaries for what counts as socially meaningful forms of communication. While Unicode is the
result of a long, contiguous line of textual technological innovations, the insertion of sprawling,
diverse, and contradictory human writing systems into the rigid organization structure of the
computer necessarily creates difficulties in the adaptation of languages and writing systems to the
digital form, as well as in the long-term digital preservation of the documents they create.

As we have seen with many digital infrastructure systems, the exponential growth of
computing power and the subsequent ubiquitous sociotechnical embeddedness of digital text in
our lives has created shortcomings and contradictions within the Unicode Standard that could not
have been predicted. The purpose of this dissertation is to examine how Unicode has come to be
in a position of unparalleled power over the ways that text is produced in contemporary culture.

This dissertation, however, does not focus solely on the character-based minutia of the
contents of the Unicode Standard, but also on its place as a largely invisible but extremely powerful
part of the ideology which has shaped the modern web—mboth via the availability of certain
characters within the Standard itself, but also as an active structure- and boundary-building
presence within the shared virtual space of the internet. This requires several levels of abstraction
from characters, text, and their use by individuals, to the rhetorical and semantic role of Unicode
as an entity in and of itself, which both shapes and is shaped by the cultural foundations and
development of the sociotechnical system of the internet. Like other forms of language-based
communication, it is nearly impossible to describe Unicode without the use of Unicode—I would
have to write this dissertation by hand or on a typewriter in order to escape it! Unicode’s governing

body, the Unicode Consortium is likewise dependent on the Unicode Standard in order to create,



document, and share the means of governance of its own digital character standard. Therefore,
this research cannot focus solely on the content of the Standard or its everyday usages, it also needs
to analyze the ways in which Unicode itself is presented to its audiences and users across an
international digital universe because that presentation itself is a part of the “good” that Unicode
creates and promotes.

With this purpose in mind, | began my research by collecting data on the structure of the
Unicode.org website over the history of its existence. A website is a born-digital document and
doing historical archival research on born-digital documents has some distinct advantages.
Websites are a series of hyperlinked pages, forming a structured network of documents, and the
relationships between these documents can be just as meaningful, and often more complex, than
the order in which pages appear in a book (Raley 2016). Additionally, the metadata, markup, and
record of changes to born-digital documents are retrievable across time, again adding to the
structural and contextual information available from a website. | have made use of a combination
of data sources from the Unicode.org website, including the content of the webpages, the structure
of the site as determined by links between pages, and the historical context of each page as it has
developed over time. The hyperlink-based network of the Unicode.org site also serves as a source
for the explicit record of the pages of the site, and their connections to one another are treated as a
text that is able to be read both for its explicit content, as well as for the implicit reflections of its
creators’ goals and assumptions during the standard-making process.

Additionally, the Unicode Consortium has made substantial use of the Unicode.org website
as a repository for official internal documents relating to the Standard and its development.

Documents such as meeting agendas, committee listservs, press releases, and even the remnants



of a virtual “Unicode Museum” are available from the Unicode.org site, and this research makes
ample use of these sources to document the history of Unicode as well as to provide contextual
information about the people and policies creating Unicode and presenting it to the public. See

Table 1, below, for a full list of research materials gleaned from the Unicode.org website.

Table 1 Data sources and types collected from Unicode.org website

Data Source Type Method
Networked Unicode.org, Node/edge Web scraping
hyperlink data Internet Archive pairings, CSV
Page content Unicode.org Text Web scraping,
data hand-selected pages
Consortium Unicode.org Text Available for
listserv data download from site
Character Unicode.org Text, CSV Available for
tables download from site
Meeting Unicode.org Text, PDF Available for
agendas, internal download from site
memos, press
releases, etc

In addition to data retrieved directly from the unicode.org website, | have also collected
primary and secondary historical sources relating to the development of character encoding
standards in the 1980s as a part of a historiographic review of the character encoding landscape
before Unicode. Specific sources associated with each category of data are listed below in Tables

0.2 and 0.3.
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Table 2 Data types and sources for Unicode.org data

Data Source Type

Networked Unicode.org CSV | Retrieved via webscraping, used

hyperlink data to create network visualization

Page content data Unicode.org Text | Selected based on location within
networked site map and page
subject (relation to emojis)

Consortium listserv Unicode.org Text | Available for download from

data site, full-text searched for threads
concerning important  emoji
releases

Emoji  committee Unicode.org Text, | Retrieved based on links and

meeting minutes PDF references in listserv data and
page content data

Nameslist Unicode.org Text, | Human-readable version

Csv available on site, provides formal

names and designations of
Unicode characters

Emojis Unicode.org Text | Selection based on mentions in
Unicode listserv and meeting
minutes, as well as presence of
discourse in popular media

Table 3 Data types and sources for non-Unicode.org data

Data Source Type
Historical https://sr-ix.com, Text, PDF, Archived | Contains
documents https://bobbemer.com, | website commentary
Internet Archive interview text,

annotation of
diagrams for
encoding models

11
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https://bobbemer.com/

The data from outside sources also tries to get as close to primary source documents as
possible, but much of the documentation of character encoding development before Unicode was
formalized in 1990 has been lost. For this reason, | make extensive use of the documents and
commentary retained on the personal websites of Tom Jennings and Bob Bemer, both of whom
were intimately involved with the development of modern character encoding.

This dissertation, therefore, approaches the question of how the historical governance of
digital text culminated in the creation of Unicode and its goods-based approach to character
encoding by drawing as much as possible on primary- and secondary- source documents from
Unicode itself, and analyzing not only what Unicode has to say for itself, but also how, when, and
to whom it says it, as well as who it associates with. What results is a demonstration of the
insidiousness of not only our embedded infrastructural technologies, but also of our economic

paradigms, and our understanding of how knowledge is created through the circulation of ideas.

1.3 Methodological Approaches

The methodologies for this project are intentionally cross-disciplinary, and seek to analyze
the Unicode Standard and its supporting documentation through both humanistic and information-
focused lenses. My home discipline being the meta-field of Library and Information Sciences, |
naturally look for relationships between and across methodologies, and many different strands of
research methods are braided together to make this dissertation. All of them used together in this
context have come together to form an approach | am calling Faceted Methods Analysis, because

of the multiple methodological stances | take both to the material object of my research as well as
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in considering its theoretical place within its larger infrastructural context. Faceted Methods
Analysis is not an entirely new methodology, but rather an umbrella term which | deploy here to
describe a confluence of similar sets of methods that have been developed and applied across
separate disciplines from Organization Studies to Anthropology.

Faceted Methods Analysis draws its name from seminal LIS scholar Ranganathan’s faceted
analysis approach to classification systems, which seeks to organize information objects according
to a defined set of facets, which can then be related to similar works via each facet horizontally,
rather than through the top-down perspective seen in other popular classification systems such as
the Library of Congress Subject Headings (LCSH) or the Dewey Decimal system (Frank and
Paynter 2003, Mitchell 2001). In practice, Faceted Methods Analysis serves as a framework for
the ethnographic study of digital infrastructural systems and seeks to take the object of research
(in this case, the Unicode Standard) and approach its analysis from a variety of methodological
and theoretical perspectives, in order to develop a richer analysis of the subject at hand, and
importantly, its relative position and relationship to its environment and peers across facets. |
consider FMA especially apt for the study of infrastructural digital objects, such as the Unicode
Standard, because of the innate embeddedness of such infrastructure, and the ‘born-linked” nature
of digital information objects.

The research actions | have undertaken under the auspices of Faceted Methods Analysis
include historical analysis, systems analysis, and multiple digital humanities methods, including
web scraping, network analysis, and content analysis. The historical analysis contributes
contextual information about the creation and development of Unicode, as well as being a means

of identifying and collecting source materials for analysis. The systems analysis provides
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technical, structural information about the functioning of Unicode as a system for character
encoding and standardization, and the digital humanities methods offer direct insight into the
technological structure of the Standard, and its instantiation in the digital world.

Faceted Methods Analysis and its related methods are intended here to contribute a non-
technical, humanistic understanding to the historical and systems analyses, in order to better
understand the choices made by the creators of the Standard, and members of its Consortium.
These methods are designed to be able to answer big picture questions about Unicode and the
sociotechnical implications of digital standards generally through careful and focused examination

of specific documents, their structure, and the audience who interact with them.

1.4 Scope of this Study

As previously stated, the purpose of this research is to create a clearer and more holistic
view of Unicode, as a standard, as infrastructure, and as a piece of contemporary information
governance. | use emojis as the entry point into the world of Unicode because not only do they
represent, as | show, a shift in the way that the Unicode Consortium presents itself to the public,
but also because emojis bring semantically- and contextually-rich visual characters (back) into the
conversation around language and communication within and via digital computing.

This research focuses heavily on the ways that emoji characters differ from the other types
of orthographic characters documented by Unicode, and the implications of them for our
conceptions of text; it is not a case-by-case analysis of the meaning(s), use, or appearance of

individual emoji characters. There is a great deal of popular journalism and other writing about the
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explicit as well as hidden meanings of individual emojis, and their visual representations across
platforms. While 1 will refer to specific emojis and their meanings as examples or as case studies
to demonstrate a larger point about the role of emojis within the Standard, | leave more in-depth
analysis of specific characters and their uses to linguists and rhetoricians.

While focusing on emojis, this research also draws upon and points to the long struggle of
other languages and character sets which do not translate so easily to the Western alphabet
character-based encoding system of not only Unicode but its predecessors. This is particularly true
for Chinese, Japanese and Korean (CJK), and while this project draws on the findings of this body
of research, a thorough historical analysis of CJK languages and digital character encoding is
beyond the scope of this research.

Finally, this dissertation sets out a theoretical proposal for (re)considering how the digital
object of text is treated by humans as they interact with computers. It does not, however, present
guidelines or direct suggestions for changes to how computer hardware or software functions. As
my historiography shows, the long road from early analog encoding to the Unicode Standard of
today has built a firm foundation of technical and conceptual standards addressing not only text,
but the overall nature of how information is stored and accessed within a computing system. And
while part of the purpose of this research is to explore the assumptions, biases, and contradictions
of the palimpsest which has become the de facto global character encoding standard for digital
text, I have not, in this document, created a replacement for Unicode, nor do I wish to place blame

on solely on Unicode for the shortcomings in today’s digital text environment.
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1.5 Rationale and Approach

I begin by outlining the history of character encoding to follow the lineage of the first
character-level mass communication codes, through to the encoding standards for US military
machine operation, and the direct route from there to the more familiar standards of the modern
computing environment, EBCDIC, ASCII, and eventually Unicode. Using this historical
perspective, | discuss the ways that these early types of character encoding focus on the
communication of characters as objects to be transferred from computer to computer efficiently as
possible, rather than as semantically-valuable objects on their own, both for reasons of technical
streamlining, but also as the narrow-sighted result of a Western-centric perspective on both writing
systems and languages across computing, linguistics, and communication studies at the time. |
situate the Unicode Standard within the larger contexts of digital computing and communication
during the years leading up to and during the Standard’s founding. By comparing Unicode to its
competitors in the late 1980s we can see the spectrum of options at a critical crossroads in the
development of digital technology, as well as pinpoint the priorities, interests, and biases which
made Unicode so much more successful than its competitors.

Continuing this narrative, | introduce emoji characters; their original development history,
and eventual relationship to the Unicode Standard. Using specific character examples, backed up
with supporting documents from the publicly-available Unicode Consortium records held on the
Unicode.org website, 1 demonstrate some of the challenges of adopting emojis as a part of the
Standard, and how these technical and rhetorical nuances influence Unicode’s ability to live up to
their own stated mission. I show how the addition of emojis to the Standard introduced a new level

of visual and semantic complexity to the nature of what exactly it is that Unicode encodes, and
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demonstrate that the increasing popularity and demand for emoji characters has pushed Unicode
further into the public eye.

I then discuss how this objectification of encoded characters which has lent itself to the
ongoing treatment of the Unicode Standard and its characters as a limited resource, governed by a
consortium using that resource as a potential source of profit—this includes Adopt a Character, a
long-running effort to commodify Unicode characters, notably taking advantage of the “first wave’
of emoji popularity, as well more contemporary integration of emojis into all aspects of digital life.
Having done this, | discuss some of the contradictions and fallacies necessary to maintain
Unicode’s current structure, with examples of languages and scripts that contradict or are
otherwise left out of the current intellectual paradigm of character encoding— what was lost by
focusing on the rapid transmission of characters as “marks” as opposed to other aspects of the
written word, and what languages and other potential character uses are inconvenienced by the
way that the Standard has been organized.

Subsequently, | propose an alternate paradigm for the organizational understanding of
digitally encoded characters: that of a classification system. Specifically, | propose that Unicode
is better understood as a born-networked expansible classification system for the orthographic
systems of human language in digital environments. This alleviates some of the difficulty with the
backwards compatibility, permanence, and ‘space’ issues which Unicode and its predecessors have
had to deal with in constructing character-encoding standards. | also speak to a cataloging mindset
towards character-encoding, and this perspective’s ability to undermine the application of a top-

down semantic perspective on encoded characters. The born-networked nature of digital
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characters, especially emojis, allows for this kind of multi-faceted approach to both the assignment
of meaning as well as the building of relationships between these objects.

Finally, I look forward to the future of emojis and of digital text, anticipating future
bottlenecks and particular areas of expansion within the current structure of Unicode. | also suggest
ways to expand the conceptual paradigm of what digital text is and how it is regulated. | do this
with a particular focus on the ever-changing nature of human language usage, and potential

methods to avoid a primarily-prescriptive encoding of characters and their meanings.

1.6 Structure of the Dissertation

From here on out, this dissertation proceeds in the following way: Chapter 1 discusses my
methodological approach to this research, and introduces Faceted Methods Analysis in depth.
Chapter 2 places character-encoding (and Unicode in particular) within the context of the larger
worlds of digital infrastructure, text, code and encoding, and standardization. This literature is
connected with documentalist and classification theory work within LIS, situating the reader
within the world of language and standards we will explore together. Chapter 3 begins the in-depth
history and formal analysis of character encoding standards before Unicode, as well as the state of
the field as Unicode began to be developed. Chapter 4 introduces emojis, outlines how they became
a part of the Unicode Standard, and discusses their unique semantic role within character-encoding
and digital communication. Chapter 5 considers Unicode as a public entity, examining the ways
that the Standard is presented to the public, and how its governing consortium positions itself

relative to its audience and the contents of the Standard itself. Finally, Chapter 6 pulls together all

18



of the threads from the previous chapters to consider exactly how Unicode “sees itself” within the
digital universe, and proposes an alternative intellectual paradigm which moves Unicode out of

the marketplace and more firmly into the realm of language and digital preservation.

1.7 Target Audience

This dissertation addresses the following audiences: Academics in LIS and STS, and to a
lesser extent, academics and practitioners in Computer Science. It is my hope, however, that this
research will also be relevant to non-academic readers and users of Unicode characters. The
presence of character encoding standards remains largely invisible to people typing on their
computers and other devices every day, however, the introduction of emojis to Unicode has already
led to a more heightened popular awareness of Unicode. With this research, I intend to contribute
to this understanding by providing a clear and thorough description of what Unicode is, how it

functions in our everyday lives, and why emojis feel like (and actually are) such a big deal.

1.8 The Researcher’s Perspective

I come to this research via linguistics, writing, and LIS, as | have mentioned before. | see
this project as a synthesis of how principles from all of these fields of practice function in
technological, digital space. While the text that digital character encoding allows us to create may

appear to be the least material of the ways that humans have discovered to share writing with one
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another, that materiality is not gone, simply displaced-- the bit has not yet replaced the atom as the
building block of our universe (Blanchette 2011, Gunn 2020). The headfirst sprint into machine-
mediated communication over the last century has done so with little concern for the problem of
material storage for digital entities, and this has already caused important provenance, authority,
and control records from the boom of encoding standards in the 1950s and 1960s to be
disconnected from points of access, or lost entirely. There is much to be said about the preservation
of early digital documents, and so much has already been lost. | hope that through the historical
aspects of this work to create a more complete picture of the thought process and environment
around the development of character encoding standards for computing, as well as to preserve the
histories that are at risk of being lost in the slagheap of ‘old internet stuff.’

I have focused on emojis as the point of rupture within the established character-encoding
paradigm, as well as within sociolinguistic language change for two reasons. The first is that emojis
blur the line between text and image, and binary computing does not deal well with blurry spaces.
This, | believe, allows for the opportunity to reassess and reevaluate the processes which have
defined “text” and “image” in the sociotechnical world which we live in today. The second reason
is that the sudden and overwhelming popularity of emojis in popular culture since the release of
Emojis 1.0 in 2015 has caused the Unicode Standard and its Consortium to address directly for the
first time the needs of human beings who were raised in a digitally-literate environment. This
includes functional needs, such as which scripts are supported, and also cultural needs (which is
also a matter of which scripts are supported), but importantly for this work, the economic needs of

the tech companies who have invested their time and money into making sure that Unicode is a
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standard which serves not only their users and their technology, but also the long-term business

and research and development goals of its constituent members.

1.9 Conclusion

In conclusion, this dissertation is meant to be as holistic a contextual analysis of the
Unicode Standard’s place in the larger world of digital infrastructure as possible. By examining
Unicode as a lexicon of semantic objects, a contextual born-linked document, and as an entity for
the allocation and regulation of digital goods, I aim not only to elucidate the ways that Unicode
has come to define itself in contemporary digital culture, but also seek to raise larger questions
about the culturally-situated nature of technology, and the often-invisible power structures built
into the infrastructure of our everyday digital communications. My LIS-centered approach to this
analysis, using Faceted Methods Analysis as a mixed-methods modality serves to highlight the
historical, economic, and political factors at play with regards to the creation and development of
digital character-encoding standards and reveals a significant shift in how the Unicode Consortium
and its membership of tech industry leaders presents the Standard to its users because of the

introduction and subsequent wild popularity of emoji characters.

21



2.0 Methods

This work is best described as “mixed-methods” as it makes use of frameworks and
techniques from a variety of disciplines and methodological paradigms (Kaplan and Maxwell,
2005). Beginning with Sense Making and Grounded Theory, | identified a multi-pronged, faceted
approach as being best suited to the large-scale, discovery-focused study of a complex
sociotechnical system, such as Unicode. This approach draws on established and parallel methods
across a variety of academic disciplines and serves the goal of a nuanced and multi-angle take on
a single subject of research. As a means of organizing this methodology, I take the principles from
S.R. Ranganathan’s faceted approach to classifying information objects and apply it to a subject
of research, subsequently approaching these different facets with different methods appropriate to
each (Ranganathan, 1950). In this chapter, | begin by locating my methods generally in the world
of Grounded Theory and Sense Making, and establish the need for a faceted approach to a system
of the size and complexity of Unicode. Next, | discuss S.R. Ranganathan’s facet analysis, and how
that paradigm is particularly relevant to the study of Unicode as a large infrastructural system at
work in the world today. | then review my process for identifying methodologies to best analyze
the various facets of Unicode which this research addresses, and the appropriateness of each

methodology for its requisite facet.
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2.1 Sense Making and Grounded Theory

Grounded Theory and Sense Making are cross-disciplinary methods used widely across
fields such as Library and Information Science, Nursing, Sociology and others, though sometimes
with differing names and details (Strauss and Corbin, 1994; Dervin 1999). Both take an iterative
and exploratory approach to research materials and theory, and are well suited to the research of
multi-dimensional complex systems. Brenda Dervin writes about Sense-Making, the methodology
she developed, as such:

“Sense-Making Methodology from the beginning has mandated itself to the design of
methodology for the communicative study of communication. Information seeking
and use are defined as communicative practices. So too are the practices of
researching information needs and seeking.” (Dervin, 1999, p. 729)

This is particularly relevant in the case of this research, where specific linguistic
communication—writing—is used as a way to explore the information structure of a system which
itself regulates writing. Rather than seeking to separate or neutralize the subject of research from
the practice of researching it, Sense-Making serves as a meta-methodology, acknowledging and
reminding us that the process of meaning-making also requires the deconstruction and analysis of
already-made meanings. Writing about writing systems is a necessarily meta practice, and the
sense that we are able to make from this exercise remains contextually centered within the
understood paradigm of text and writing as a meaningful and valid way of exploring complex
ideas.

Likewise, Grounded Theory is a methodology focused on identifying what exists in the

data or area of research, and repeatedly updating, refining, and refocusing the direction of the
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research based on the results of the previous iterations of the work. Like Sense-Making, Grounded
Theory is a qualitative methodology used across a wide variety of humanities and social sciences
fields. Grounded Theory was developed by Barney Glaser and Anselm Strauss, and was first
published in their book, The Discovery of Grounded Theory: Strategies for Qualitative Research
(1967). Strauss and later collaborator Juliet Corbin define GT as such:
“Grounded theory is a general methodology for developing theory that is grounded in
data systematically gathered and analyzed. Theory evolves during actual research, and
it does this through continuous interplay between analysis and data collection.”
Strauss and Corbin (1994, p. 273)

Critical to the process of doing grounded theory research is the concept of iteration.
Iteration is the idea that the researcher must return again and again to their sources throughout the
research process to assess how well their process of collecting and creating data reflects the
phenomena which they are studying. One difficulty with this approach is that

“the researcher who has carried out the research knows more than anyone else about the

phenomenon under study. The researcher knows every single detail of the research and it

is not easy to share all of this knowledge with others.” (Mansourian 2006).

An iterative process not only broadens and deepens the researchers understanding of their subject,
but also provides insights into how the knowledge they are gaining might best be synthesized and
shared with others (Glaser and Strauss 1967, Strauss 1998). Grounded theory is a methodology,
therefore, which positions knowledge as inherently subjective, requiring careful observation and
documentation to create as much contextually supportive information about the research process

as possible (Timmermans and Tavory 2012, Star 1998).
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Documentation and metadata creation naturally mesh with the work of information
scientists, and “The fields of library and information science have no shortage of research
questions and phenomena needing thorough exploration and continue to need more well-founded
theories, so there is certainly a need for more grounded theory research” (Powell 1999, p. 103).
The process and principles of Sense-Making and Grounded Theory have informed the construction
of the present research, and are methodologies with which I am familiar (Hackney et al., 2018,

Sula, Hackney and Cunningham 2017).

2.2 Ethnography

In many senses, however, this work is an ethnography of digital text—a “thick description”
of its environment, how it came to be that way, and how the humans moving through it are shaped
(Hine, 2015). Ethnography has precedent in infrastructure studies, providing the researcher a
methodology to study the ecological effect of infrastructure models, which are often difficult to
parse in action (Star 1999, p. 379). Scholar of infrastructure and advocate for information
infrastructure studies, Susan Leigh Star, argues that ethnographic field work is often a type second-
hand study of infrastructural systems, as culture itself is an infrastructure which shapes the way
that human lives are lived (Star 1999, Jewett and Kling 1991, Neumann and Star 1996). Scheffer
(2002) proposes that ethnography of systems can be accomplished via the use of analytical
ethnography, in which systems of behavior are observed and analyzed with regard to different
“fields” — or facets—which alter the researcher’s perspective on what exactly the boundaries of

what the subject of study are. Analytical ethnography, defined as “an ongoing dialogue of
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empirical and theoretical perspectives,” provides a way for ongoing theorizing by the researcher
during the process of conducting research in the “field.” (Lofland 1995, Scheffer 2007) Large
infrastructural systems provide a rich research site for analytical ethnography, because of their
broad scope and influence across many industries, cultural milieus, and intellectual paradigms
(Starr 1999) .

Additionally, scholars in media studies, community dynamics, and informatics have found
ethnography a useful method for study of internet-based groups of people, and the digital spaces
they occupy. Unicode is different from the environments of many of these other ethnographies,
which cover topics such as the social norms of instant messaging, gender presentation in
massively-multiplayer online roleplaying games (MMORPGS), in that it is not a space or a service
which users opt-in to, or are necessarily able to opt-out of (Hine 2016, Lewis and Fabos, 2005,
Kendall 1999, 2000). By using an ethnographic framework towards applying the cross-disciplinary
nature of a faceted approach to a complex system, | then allow for the creation of connections
between disciplines that perhaps have yet to be made by bringing interdisciplinary scholarship to
play in the expansive infrastructural environment of digital character-encoding, or places under
the same umbrella similar methods and theories using different terminology across disciplines,

creating a wholistic cross-disciplinary view of the subject at hand.

2.3 Facet Analysis

Facet analysis is the process by which an object gets labeled within a classification system,

and how that labelling enables it to relate to other objects within the same system, according to its
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creator, S.R. Ranganathan, Indian mathematician and LIS scholar (Ranganathan 1950). Broadly
defined, facet analysis is the process of dividing a complex subject into its constituent parts by
relating them to a set of five fundamental categories: personality, energy, matter, space, and time
(Ranganathan 1951). These are categories that Ranganathan determined based on his own research
and experience, but does not necessarily represent a set-in-stone paradigm for facet analysis, but
rather Ranganathan’s implementation of its principles (Ranganathan 1950, 1951).

Other classification systems such as Library of Congress, use nested systems where each
‘level” of classification is a subcategory of its parent category, creating a hierarchy, which like so
many top-down approaches end up with unevenness in object distribution, and flattens nuanced
works into a single category (Adler, 2017, Billey et. al 2014, Olson 2001). Alternatively, facet
analysis relates objects within a classification system horizontally, allowing for multiple labels
associated with the different facets of the object, preserving some of the inherent complexity of
the information object at hand, and allowing for more metadata about an item to be stored, which
in turn creates more points of access for users and more nuanced connections between items. For
instance, in the Library of Congress Classification, information objects must fall under one of 26
top-level categories (labeled A-Z) before any further classification must happen. This means that
in practice, catalogers must look at a work and decide from the very beginning of the classification
process whether it belongs under “B -- PHILOSOPHY. PSYCHOLOGY. RELIGION” or “P --
LANGUAGE AND LITERATURE” and it cannot fall under both, regardless of the actual subject
content of the work (Library of Congress, 2021). This can result in not only the intellectual silo-
ing of multidisciplinary works, but can also cause a single author’s work to be distributed widely

across classifications, resulting in the physical dispersion of their work in the library as well (Adler
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2017). Colon Classification makes use of non-hierarchical facets in order to allow for multiple
subject headings and categories to be applied to a single work without reducing the work to a single
classification (Ranganathan 1951, Joudrey et al., 2015).2

I have adapted and recontextualized the principles of facet analysis that Ranganathan
outlines for the purposes of this research, beginning by identifying facets of the research
subject/area that are of direct relation to the research questions at hand, and then selecting and
applying the most appropriate method to each of these facets based on the research questions, data,
and goals of the researcher. This Faceted Methods Analysis (FMA) is specifically designed for the
study of large, complex systems and datasets, and works best when clear boundaries are drawn
around what is and is not included in the definition of that system. Identifying facets is a part of
this process and is intended to not only focus the researcher on the relevant areas of inquiry for
their research, but also to identify what is not covered by their research. This creates clarity from
the beginning of the project around the scope of research on complex systems and large datasets.

FMA consists of four steps:

1.0 Identifying facets

2.0 Associating — data with facets, facets with methods

3.0 Analysis

4.0 Synthesis

2 Though, of course, it does not solve the fundamental problem of potentially shelving a single book in two physical

locations. That is a problem for another scholar, on another day.
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Once a body of research has been identified, the first step in FMA is (a) identifying facets
of the subject that coordinate best with the research questions and; (b) identifying the particular
disciplinary interests of the researchers. This is a bidirectional process, meaning that facets can be
identified for study from the data and particular facets of interest to the researcher can be used to
identify particular areas of the subject to focus on. In the case of this dissertation project, the
original focus of my research was “The Unicode Standard,” and | approached it from a Library
and Information Sciences perspective. Beginning from there, | identified facets in order to refine
the focus of my research and hone in on the aspects of my subject and data that could best answer
my research questions about the infrastructural nature of Unicode in the contemporary digital

world.

Table 4 Research Facets

Facets Facets of Digital Standardization Documentation

of Unicode = | Research Interest * Infrastructure | of Character-Encoding Practices

Language X
Change
History of X X
Technology
Digital X X

Governance and

Communication

Looking at Table 4 (above), the facets of Unicode that | identified as being of greatest

interest to my practice/research/work were “digital infrastructure,” “standardization of character

encoding,” and “documentation practices.” Similarly, the facets of my own research interests as
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being relevant to Unicode are “language change,” “history of technology,” and “digital governance
and communication.” The points where the rows and columns intersect are marked by shading and
an X, and represent areas | identify as relevant to one another in the context of this research, and
well-suited to examination as a distinct facet of this work. Having identified these overlaps, I next
need to determine what kinds of methods are most appropriate for each facet—aka Step 2:
Associating.

Because both language change and history of technology are related to the standardization
of character-encoding, and both deal with the development and long past of Unicode, | chose
historiographic research into the origins of character encoding and development of Unicode as the
appropriate method. Likewise, as digital governance and communication intersects with digital
infrastructure and documentation practices, | chose network analysis as a means to explore the
structural makeup of Unicode and its associated documents. Finally, history of technology
intersects with both the standardization of character-encoding and documentation practices, | have

chosen a combination of close reading and the more “distant reading’ practice of content analysis

to apply to the documentation and forms of character-encoding.
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2.4 Methodologies

2.4.1 Historiography

Gavin Andrews has described historiography as being “concerned with historical
interpretations and representations of the past—put another way, the writing of history as opposed
to history itself” (p. 399). Foundational work in the shaping of historiography defines it as a method
of “notation” on earlier historical works, assessing the accuracy, sources, and viewpoint of the
author (Becker, 1938). Like so much of this dissertation, historiography takes a meta view of
already existing histories and sources, and attempts to contextualize the labor that has gone into
creating already existing histories. The history of Unicode from the beginning of digital character
encoding to the present day has never been thoroughly documented, and those who worked on
Unicode’s predecessor, ASCII, bemoan the loss of much of the official documentation for that
standard (Jennings 2020). | drew largely on documents archived casually (that is to say, saved
intentionally, but outside of traditional archives settings and standards) by persons who worked
with character-encoding throughout the 20" century, and are presented with commentary,
contextual information, and amendments from their collectors. These sources are ideal for
historiography, and through them | am able to reconstruct a more thorough history of Unicode,
both in terms of temporality, as well as with regards to the attitudes, opinions, and biases of the

creators of that history.
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2.4.2 Network Analysis

Creating networks from data allows us to analyze the underlying structure of the networked
entities, and draw conclusions about the nature of their relationships (Painter, Daniels, Jost, 2019).
Network Analysis is particularly suited for the study and mapping of hyperlinked pages in a
website, as these links serve as explicit records of a relationship between pages (Adamic 2009).
Additionally, internet search algorithms make use of these connections to determine which pages
are the most linked between one another, with links being weighted by the relative connectivity of
the linked pages, and display search results based partially on those findings (Noble 2018, Altman
and Tennenholtz, 2005). Within this research, I use Network Analysis as a way to create visual,
mapped representations of the Unicode.org website and its associated documents in order to better
conceptualize ideas and entities, and to emphasize and highlight aspects of the data which may not
be readily apparent. (Card, Schneiderman, et al. 1999) In this case, using network visualization to
create an overall view of Unicode’s website allows us to see the “space” that is taken up by its
constituent pages, while retaining the valuable relational information about the relationships
between those pages. Running centrality and ranking algorithms on that network provides
additional important information about which pages are the most connected to others. To extend
the map metaphor, this data is used to determine which “towns” (pages) are most frequently

travelled to, and by which “roads” (hyperlinks).
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2.4.3 Formal Analysis + Content Analysis

Formal Analysis, a method frequently employed in Art History and Literary Studies is “a
careful and methodical examination of the physical components” of an object as a way to “decode”
its meaning (Turnbull et al. 2021) It produces a precise and detailed description and evaluation of
the object in question, and should serve to enhance the viewer’s understanding of the object and
its purpose (Smith 2016). Formal Analysis in this work focuses on two areas. First, in the
appearance of certain Unicode characters, comparing their appearance in text to their entry
descriptions in the Unicode nameslist. Second, on the presentation of character encoding charts
from the generations before Unicode, which, due to their much smaller size, are able to be
displayed as a single chart or graphic, and often were produced materially to serve as a reference
for users of a given standard (Standage 1998, Jennings 2006). This was done in order to better
understand and make clear the rationale behind each code’s creation and unique layout.

This same type of formal analysis via close reading is nigh impossible for a standard as large
and broad as Unicode, and therefore the distant reading techniques of content analysis and network
analysis were employed to help situate Unicode within a larger world of standards, their consortia,
and the public. Content Analysis is “any technique for making inferences by objectively and
systematically identifying specified characteristics of messages” (Holsti 1969, p. 14). It is
especially well-suited to large corpuses of text, and is used to determine themes and focuses of the
analyzed documents by “coding” the text via agreed-upon and stable categories (Stemler 2000).
By using content analysis on a corpus, it becomes possible to determine and highlight themes of
the documents’ content allowing the researcher to “infer from symbolic data what would be either

too costly, no longer possible, or too obtrusive by the use of other techniques” (Krippendorf 1980,
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p. 51). Content analysis is especially suited to the analysis of the Unicode.org website due to its
large scale and non-linear nature, which would make reading and analysis by other methods
prohibitively time-consuming. While at first it may seem contradictory to group a close reading
method such as formal analysis and content analysis, a more “distant’ form of analysis, within this
work, their connection reflects the meta- nature of my approach to this research. Linking them
together emphasizes the vast scale of the Unicode Standard, from the bit level all the way to the

institutional level.

2.4.4 Telling the Story

I outline all these methods here, and note their history and relevance in the field of LIS and
infrastructure studies, but beyond that it is my hope that the rest of this work reads less as an
academic accounting of research done on a particular subject, and more as a narrative history of
just one of the technologies foundational to creating the digital world we live in today. By telling
you this story, | hope to enable you to make your own sense of Unicode’s role in the history and
future of text and technology, while presenting the current state of affairs within the larger

sociotechnical environment from a LIS/classification-focused linguistic perspective.
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3.0 Character-Encoding in Context

The amount of research that has been done about emojis has been rising dramatically, since
the formal launch of Emoji 1.0 in 2015. They talk about affect, they talk about gesture, about race
and gender, about what order the ingredients on a cheeseburger go (Alshengeeti and Hamza 2016,
Gawne and McCulloch 2019, Korn 2021, Riorden 2017, Brogan 2017). The majority of this work
accepts emojis as they are presented to us by Unicode—images that are encoded as text—without
any further exploration into the infrastructural system which houses and governs them. There are
of course, notable exceptions, and more work being done in this area as time goes on. But Unicode
still has not be thoroughly dissected and theorized, and while | do not claim to be able to do that
in its entirety within this document, I do want to stake a claim for the field of LIS, and encourage
further discourse in this area. For this reason, | use this literature review to take the broadest
possible lens on the theoretical frameworks underpinning Unicode as a piece of sociotechnical
infrastructure.

Unicode is a digital organization system which deals with communicating human language
through the regulation of the unique appearance and IDs of orthographic characters. Because
Unicode lives within the larger sociotechnical environment of networked digital computing, the
foundations of how communication happens in these spaces is essential to understanding what
exactly it is that Unicode does, and how it differs from other forms of digital information encoding.

One of the purposes of this work is to examine and problematize exactly what it is that the
Unicode Standard regulates, and some of the friction that the ambiguity surrounding that question

raises in trying to apply it to more conventional frameworks of standardization. By working to
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define specifically the goods which Unicode provides and regulates, as per Elinor Ostrom’s 2005
description of the four main types of goods, which are determined by the difficulty of exclusion
and subtractability of the good in question, | reconsider the understanding of character-encoding
as per the paradigm of the Knowledge Commons, highlighting how this reframing of the
Standard’s “space” rejects the notions of scarcity which threatens traditional common pool

resources.

3.1 Organization of this Literature Review

This research deals with the transfer of coded information-- specifically text-- from one
location to another in digital environments, it is therefore essential to understand how such transfer
has been conceptualized, but also how it has been implemented practically since its inception in
the mid-20th century. | begin this review of the literature by reviewing and pinpointing exactly
what is meant by “text” in the context of this paper. This definition is in many ways
phenomenologically tied to the material technologies which make producing text possible. Since
Unicode is a standard for digital text, | will review understandings of text in digital environments
as well, and specifically consider their relation to materiality. After considering broader
implications of “text” I will then move to discuss documents and documentalism as a perspective
on understanding information objects in a broader sense than traditional orthographic texts.

In the next section, | will cover what standards are and what standardization does for our
collective understanding of the spaces it creates. | will review the role of standards and their

governance in the field of economics, and how power is accumulated by the ability to uphold and
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maintain a standard in a given market. This leads to the next section wherein I discuss the economy
of standards which has built up around large socio-technical infrastructural systems such as
Unicode, and where text-encoding falls within accepted taxonomies of standards. With their
introduction to a market then comes considerations of the materiality of standards, “where” they
live, and how they build information organization systems through their instantiation in digital
space.

Subsequently, expanding on the economic paradigm of standards, | review the types of
goods which Elinor Ostrom has defined as circulating within these markets, and the concept of a
“commons” from which they are drawn. This leads to a discussion of the “Tragedy of the
Commons,” a thought problem in the field wherein shared resources are over-extracted, creating a
manufactured shortcoming. | will discuss instances of this occurring within digital computing
spaces, and then consider Ostrom’s model of the “Knowledge Commons” as an alternative
conceptualization of a shared resource pool which does not produce scarcity in the same way that
a traditional commons does.

Finally, I will discuss the theory and practice of classification and cataloging with LIS
literature, and how it is particularly equipped to maintain and interpret standards (especially
humanistic ones, such as that of a language) because of its focus on retrieval and access. | will
introduce two major metadata constructs within the LIS world: MARC and FRBR, and discuss
how they each deal with issues of text, materiality, and document when organizing information
objects. This presents an alternative perspective on standardization, and specifically highlights a
different set of needs for users of digital character-encoding in this area as opposed to in a market

environment.
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3.2 Standards

In the broadest of terms, Lawrence Busch describes the four types of standards which shape
human experience as Counting, Shape, Weight, and Time (Busch, p 77). These standards remained
generalized and vague, he says, until “The advent of written language brought standards to the fore
in a new way. Written language appears to have had its origins not so much in the recounting of
great exploits or in the retelling of epic poems but in the rather prosaic need to account for things
and people” (p.79). This required a much more accurate shared understanding not only of the
characters and glyphs of written language, but of what needs to be standardized and how. Writing’s
origin in commerce and trade links it inexorably to accounting, regulation, recordkeeping—that is
to say, to standards and standardization. This association remains strong today, and while Unicode
as a standard for digital writing may at first seem to be an academic or technical pursuit, its roots
in commerce remain visible in who governs it and how it has developed within its own digital

marketplace.

3.2.1 What does Standardizing do?

Research regarding the creation and maintenance of standards spans several academic
fields. In fact, the term “standard” has a variety of meaning and implications, depending on
application and context. Lawrence Busch outlines these nuances in Standards: Recipes for Reality
(2011), and sums up by saying:

“Standards may imply that something is the best, or that it may be used as an

exemplary measure or weight; or they may emphasize the moral character of someone
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or the superb qualities of something. Standards may also refer to rules or norms that
embody the ideal or merely the average. Finally, standards may refer to tolerances
permitted for both people and things. These various meanings are inextricably linked
together. All say something about moral, political, economic, and technical
authority.” (p. 25)

Standards are entities that are imposed by humans, whether individually or collectively,
and they serve to make navigation through the world easier. They “become embedded in particular
technological forms, and then diffused or integrated into local practices” (Lischer-Katz, 2016).
The creation of and compliance with standards is a form of knowledge creation, and a performance
of knowledge for social purposes, and can serve and phenomenological evidence of knowledge or

expertise in the standardized area (Timmermans and Epstein, 2010).

3.2.2 Politics and Power of Standards

The ubiquity and interoperability of a well-designed and fully-adopted standard can give
the impression that standards and standard-making are apolitical, but the process of adoption as
well as the control exerted by a standard are shaped by power dynamics and political negotiation.
Kindleberger (1983) writes that, “it is hard to think of international standard that did not start out
as the public good of some particular country, usually one with high international standing because
of its economic and/or military power.” (p. 392) That is, entities with a great deal of preexisting
power use that power (intentionally or not) to create and adopt standards which are in line with

their needs, goals, and established norms.
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Just as the history of technology is tied up in military innovation? the standards around
computing technology are as well. While Unicode itself was created and adopted for use in the
business and then public sectors, the need for character-encoding standards at all would be
impossible without the development of computers for military purposes. This history is very
difficult to remove from later instantiations of technology, and Greenstein (1992) observes that
“there are well-documented historical links between military demand and later civilian
development of computing equipment. [...] In that case, the standards imbedded in military
equipment may strongly determine later design choices.” (p. 542).

Even separate from the military-industrial complex, the existence of standards can be a
means to maintain or rebalance power dynamics, as is evidenced in the prioritization of the Roman
alphabet in early character-encoding models, as well as in the script- and emoji-adoption process
in place today (Berard 2018). Janet Abbate writes in Inventing the Internet,

“Standards are a political issue because they represent a form of control over
technology. Interface standards, for instance, can be empowering to users of a
technology. If all manufacturers of a device use the same interface (for example, the
touch-tone keypad of a telephone), users need learn how to operate the device only
once. Standards also ensure that components from different manufacturers will work
together. When standard interfaces make products interchangeable, consumers can
choose products on the basis of price or performance, rather than just compatibility.
This increases consumers’ power in the marketplace relative to producers” (Abbate,

2015 p. 147)
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This power exchange is a balancing act for producers, who want to capture as much of the
market as possible, while also maintaining a certain amount of compatibility with their competitors
(David 1987). Achieving a profitable market share, as Abbate notes, is often a matter of
acquiescing to the users’ desire for interoperability. In the area of character-encoding,
interoperability often manifests as ‘lossless’ communication between devices created by different
manufacturers and is often only apparent when that interoperability fails.®

Scholars of standards and standardization agree that the input of users is necessary for a
standard to meet the needs of those users (Foray, 1994), but note that perfect representation is
extremely difficult, both because of potential conflicting needs from different user groups (Farrell
and Saloner, 1986), but also because “future generations of standards users [...] may not yet have
representatives in the present market place, much less know what features they will desire in their
product standards.” (David and Greenstein, 1990, p.7) Likewise, in order to make participation
possible, Foray notes that standards and means by which they are made must be intelligible to their
users— actively working against the slipping into ubiquity and invisibility that so many
infrastructure scholars note as a part of the universal adoptions of standards (Bowker & Star, 1999;
Edwards, 2003). We can see this conflict of interests at play in the development of Unicode,
especially once emojis were adopted—the creators and original user base for Unicode was
professional and purely text-based, and there was no way to anticipate the widespread adoption

and demand for visual emoji characters.
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3.3 Economy of Standards

In economics, there is abundant literature discussing the role of standards in the
marketplace, and widespread historical efforts for interoperability which in many cases lead to
industry standardizations (Kindleberger, 1983; Weiss and Cargill, 1992). David and Greenstein
(1987, 1990) have developed a typology of standards based on this literature which divides
standards by their function in relation to the entity which they are standardizing (reference,
compatibility, or process), and their method of implementation (de facto, de jure, or voluntary
consensus). They begin by defining a standard as “a set of technical specifications adhered to by

a producer, either tacitly or as a result of a formal agreement” (1990, p.4).

Table 5 David and Greenstein’s taxonomy of standards (1990)

Reference Compatibility Process

De facto
De jure
Voluntary
Consensus

Reference standards are those which set a “measure against which the relative extent of
some quality dimension is compared (David 1987, p.213), and which include such examples as
currencies, weights and measures, and accreditation standards. A process standard sets a scale for
agreement with the standard, with bounded end points, where individuals adhering to the standard
fall in between those points—these are quality and safety standards, and measures of competency.

Compatibility standards are “dichotomous sets, one being compatible with a standard and the other
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not” (p.219), these assure that products and protocols from competing sources are able to interact
with one another, and include things like electric plugs, signal frequencies, and diplomatic
protocols.

The second vector along which David and Greenstein classify standards is that of the
method in which they are instated and/or enforced. A de facto standard is one that has not been
formally adopted by any governing organization but is accepted as the go-to standard in practice.
A de jure standard is a standard which has been formally endorsed by a governing body as official,
and deviations from it are considered to be incompatible. VVoluntary consensus standards fall
somewhat in the middle and are those standards which are agreed to be used by the main user base
or vendors in a particular area, but are not endorsed from a top-down perspective by any larger

governing body.

3.3.1 Locating the Unicode Standard

Character encoding standards are compatibility standards—that is, all of the standards
discussed in this work, from Baudot’s code to Unicode serve the purpose of ensuring that the same
codes are used to represent the same characters from place to place, whether those codes be the
position of rotating wooded planks, or an eight-bit unique identifier corresponding to an indexed
character. Compatibility standards ensure that objects (in this case the UTF-0000 codes
corresponding to characters) from various and potentially competing sources are able to interact
with one another in as efficient and lossless a way as possible. We can see this compatibility fail
when a document saved with one encoding standard is opened in a program using a different

standard, and characters are transformed or unable to be displayed at all, making the message
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illegible. While backwards-compatibility between Unicode and ASCII makes legibility possible
in many cases, and similarities in character arrangement within a standard may give the appearance
of partial compatibility, the assignment of characters to unique identifiers must be identical
between the original encoding standard of the document’s author and that of the reader in order
for true compatibility to be achieved. This is in part why code assignments cannot be removed or
changed once added to Unicode, to maintain the hard-won stability of its compatibility with
previous standards.

Unicode is not governed by any entity outside of its own Consortium. It was created by a
process of voluntary consensus among the manufacturers and vendors of technology that make use
of character encoding standards, but because this consensus happened alongside the development
of the technology to which it applied, it has become the de facto standard (David and Greenstein
1990). Unicode is mapped directly to ISO/EIC 10646, making it officially sanctioned by the
International Standards Organization, making the ISO’s particular implementation of ‘Unicode’ a
de jure standard. However, this image of Unicode captured as the ISO standard is static, and the
ISO governing bodies do not have the power to adapt and expand ISO/EIC 10646 beyond Unicode.
For this reason, we can separate ISO/EIC 10646 as the de jure standard, and Unicode as the de
facto.

Having identified Unicode as a de facto compatibility standard, it is much easier to recognize
that its responsibilities as far as its own growth through the addition of characters as scripts is done
largely reactively. While alternate encoding standards provide a way to type in languages not yet
included in Unicode, the ability of such documents to traverse a digital environment is extremely

constrained, making both the dissemination of knowledge from these linguistic and cultural groups
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difficult, and heightening the risk of deprecation via potential loss of backwards-compatibility as

‘niche’ standards are absorbed into Unicode.

3.3.2 Consortia

Weiss and Cargill (1992) have developed a taxonomy of standards consortia working
complementarily with the taxonomy of standards discussed above, and focusing specifically on
the Information Technology (IT) field. In their work they define a consortium as “a collection of
like-minded interests that participate in the development of what may be a market accepted
solution to what is perceived to be a user problem” (p. 560). The types of consortia they identify
and define are implementation consortia, application consortia, and proof-of-technology consortia
(p. 561).

Implementation consortia are established to aid with the adoption of existing standards,
usually ones that are not intuitive or easily transitioned-to. Their focus is on use of the standard,
its implementation and continued integration into its user base. Application consortia are focused
on creating new users for a standard by repackaging or promoting certain aspects of the standard.
This type of consortium is especially used by open systems or free and open software standards,
which are available to all, but encounter a hurdle in usability. And finally, proof-of-technology
standard consortia are designed to create and/or prepare a market for a standard which is in
development. They serve as heralds for the standard, to encourage potential users to adopt it as
‘the’ standard once the technology is produced (Weiss and Cargill, 1992). Across all these types,
the function of the consortia is based on the place that the standard in question has within the

existing market. These consortia are advocates for their respective standards and are seeking to
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appeal to users (whether at the individual or collective level) and provide a needed good (the
standard itself) to those users.

Anticipatory standards—standards created before the technology they are intended to
standardize (Cargill 1989)—became popular with the rapid development of digital technology in
the 1980s and 1990s, in an attempt to keep up with the broadening of the computer technology
market (Byrne and Golder, 2002). However, as the number of users booms, the anticipated use of
such a standard can be outpaced by its actual usage. As noted previously, the documentation of the
Unicode Standard, created by the Consortium, aims to provide a unique encoding for “any abstract
character that ever could be encoded” (UTR#17: Unicode Character Encoding Model). This is
anticipatory in the grandest sense possible, and any defined linguistic standard’s codespace is
necessarily too small for the infinite potential characters, present and future—especially when the
removal of characters from the standard, or relocation of them within the codespace is explicitly
forbidden in the name of backwards compatibility, as it is with Unicode.

It seems, however, despite this risk, there is no (or very little) desire for exclusion for the
use of standards, but rather for compatibility across otherwise competing users of a particular
standard. In fact, Kindleberger (1983) considers standards to be a public good, noting that even in
the private sector, “there is strong pressure [... to be] compatible, leading to the private and
collective good of standardization” (p. 387). As seen in Table 5, a public good requires a low
subtractability of use, meaning that an individual making use of a public good does not detract
from another’s ability to use it,18 however, subtractability becomes an issue in technological
standards when the ‘space’ within a standard is finite, and the inclusion of one point of

compatibility within the standard uses a “slot” which cannot be reused or shared. While this does
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not affect the individual ability to make use of a standard, it does affect how universal a standard
can be.

However, anticipatory standards are not the only option for establishing standards within a
given area. The development of standards can arise in a variety of ways in order to create efficiency
and interoperability within a marketplace. A diffuse market—one where there are many buyers
and sellers—can lead to the development of multiple competing standards (Greenstein 1992), and
we see that this is the case during the late 1980s — early 1990s with regards to character encoding
standards. Users and developers agreed that ASCII and other 128- or 256-bit character sets were
inadequate for modern computing needs, and several entities were working to develop
replacements standards19. The factors that contribute to a particular standard being adopted over
another are not always logical, but rather may result from a “bandwagon” effect due to a
particularly well-connected producer of a standard, rather than due to optimal efficiency of the
standard itself (Greenstein 1992, p. 539).20 Weiss (1991) applies political theory and game theory
concepts to the creation of voluntary consensus standards. VVoluntary consensus standards are those
developed within committee by the industries to whom the standard applies. Weiss observes that
this type of standard creation process often does not create an “ideal’ standard, due to conflicts
interests among committee members, as well as the power dynamics between those members. This
results in standards which, while not ideal, are approximately equally effective for all members
(Weiss 1991). Like all pieces of infrastructure, standards are designed for use, and must be
implemented in order to be effective, whether they are perfectly planned or not. That
implementation, however, is dependent on what it is that a standard standardizes on a conceptual

level, and the ability to identify what resources in the real world become standardized upon that
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implementation. There is not always a 1-to-1 relationship between these two things, as we see with
Unicode, making it that much more important to clearly define the good that is provided, and the

resource that is used up by it.

3.3.2.1 The Unicode Consortium

The Unicode Consortium, formed concurrently with the development of the Standard,
appears to have begun its life as a proof-of-concept consortium, in order to make the forthcoming
Unicode Standard the de facto character encoding standard for the next generation of computing,
regardless of its members being otherwise in competition for the same user base. As time has
passed, however, the Unicode Consortium has become more of an implementation consortium,
working for universal encoding, integration, and consistent visual representation of the Standard
across platforms.

The Unicode Consortium is a mix of public, private, government, and individual
interests—this helps give the appearance of accessibility, as do features such as adopt-an-emoji,
however, this is symbolic involvement at best, and the nexus of power within the consortium
remains largely in line with that of the remainder of the digital world—Western based tech
companies with large market shares of the hardware and or software that makes use of Unicode.
Table 6 below shows the voting member organizations of the Unicode Consortium as of May 2018.
For the purposes of this research, | broadly divide the “Type” of member into three categories:
Technology, Government, and Education. The 14 Technology members, making up 77% of the
voting members of the Consortium, are those which are any business or group which produces
hardware and/or software on which Unicode is used. This includes producers of operating systems,

such as Microsoft and Apple, as well as entertainment, social media, and visual design enterprises.
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The four government-type members are representative of their respective governments, whether
at a national level, or as a particular committee or subgroup within the government and make up
22% of the voting members. These members, as of 2018, are all representatives from the Mid-East
and Central Asian regions of the world, and represent culturally- and linguistically-rich areas, and
can be assumed to have a vested interest in the preservation of their local languages, especially
those utilizing non-Roman scripts. Finally, there are two Educational voting members of the
Consortium, making up 11% of the voting members. First is the Linguistics Department at the
University of California, Berkeley, a traditional academic department in a field closely linked to
the mission and work of Unicode. The second is Emojipedia.org, a website where visitors can look
up emojis to see how they appear across platforms, changes to their designs over time, and other
information related to each of the emoji characters. While not an ‘educational institution’ in the
same way that UC Berkeley Linguistics is, | characterize Emojipedia as an Educational-type
member of the Consortium as it exists to serve as a publicly-accessible reference resource for

emojis and their usage.
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Table 6 Voting Members of the Unicode Consortium

Member Ranking Type
Adobe Tech
Apple Tech
Facebook Tech
Google Tech
Huawei Tech
IBM Tech
Microsoft Full Tech
Ministry of Agwaf and Religious Affairs, | Members (Voting) Gov
Sultanate of Oman Tech
Netflix Tech
Oracle Tech
SAP Tech

Shopify
Government of Bangladesh Gov
Government of India Institutional Gov
Government of Tamil Nadu | Members (Voting) Gov
University of California, Berkeley Edu

Linguistics Department
Monotype Imaging Supporting Tech
Emojipedia | Members (Voting) Edu
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The overwhelming numbers of global tech giants at the highest level (91.6% of Full
Members) within the Consortium speaks to the influence both that digital text has on how
contemporary life is lived, but also to the global standardization of digital technology. It seems
clear that the Governments of India and Bangladesh have an interest in their writing systems being
incorporated into Unicode, for both communication and cultural preservation reasons. What
interest, then, does Facebook or Netflix have in Unicode? Bethany Berard speaks to the social

influence that can be had from exerting control over text, writing “standardization not only




facilitates circulation and increases the potential of rapid and widespread adoption, but
demonstrates a particular form of control over technology.” (Berard, 2018). Having their name
associated with the ‘official’ standard for character encoding ensures a continuing piece of the
market share for Consortium members, as well as the continued opportunity to influence the
direction of Unicode going forward.

Looking only at the membership of its Consortium, it would be easy to say that Unicode
itself is also a therefore a tech company focused on the development of standardized digital text.
Unicode itself describes its purpose as providing “a unique number for every character, no matter
what the platform, no matter what the program, no matter what the language” (What is Unicode,
2017). However, Unicode also positions itself as a cultural heritage institution, noting that they
“[include] popular languages like English and Mandarin, but also endangered languages like
Navajo. [...] Help us preserve the world’s heritage by Adopting a Character or becoming a
Member.” (Overview — Unicode, 2019). These two things—standards development and linguistic
documentation, appear to go hand in hand, and together they position the *space’ of the Standard
as a repository for the archiving and preservation of the characters of every human writing system.
Importantly here, is the conflation of “every character” in those writing systems with the full sum
of a ‘language.” As | discussed in Chapter 3, this equivalency becomes unstable when we consider
languages which deviate from the ‘norm,” such as Mandarin Chinese, whose writing system
ascribes meaning at the character level, and currently makes use of more than 50,000 unique
characters.

Indeed, the development of written text was itself a technological innovation. Unicode,

though, does not invent or even reinvent text. Instead, it creates a uniform and finite resource pool
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of potential character codes for users to draw from in order for writing to happen digitally.
Therefore, a more accurate assessment might be that Unicode is a resource pool for the assignment
of digital textual characters, governed by its Consortium, which works to formalize and regulate
how that resource is used. In this light, Unicode becomes an index of codes to be assigned, rather
than a library of letters that users “check out” when they make use of them— making it a
descriptive document of which character codes are available for use. The trouble with this,
however, is that an approximate description of a world is at risk of becoming or being taken as a
prescriptive outline of all that does and should exist in that world (Langmead, Newbery 2020). In
other words, scripts (and the languages they represent) which are not encoded within Unicode for
all intents and purposes do not exist in the digital world, and their addition comes as an ‘addendum’
to what is already seen as the ‘normal’ or ‘standard’ pool of resources which are already in
circulation (Berard 2018). This is already playing out in front of our eyes, with regards to the

representation of human beings via emojis, in terms of gender and especially racial representation.

3.3.3 Goods, Commons, Markets

While the taxonomies discussed above set boundaries for what roles standards and their
governing bodies play within their respective markets (or ‘spheres of influence,” more broadly),
they do not address directly the type of goods (or ‘sociocultural value’) that such standards create.
Elinor Ostrom (2005) outlines four basic types of goods: toll/club goods, private goods, public
goods, and common pool resources (see Table 7, below), which account for the difficulty of

exclusion and subtractability of the good in question.
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Table 7 Four basic types of goods, adopted from Ostrom 2005, p. 24

Subtractability of Use
Low High
Difficulty of Low Toll/Club Goods Private Goods
Exclusion
High Public Goods Common Pool

Toll or Club goods are those with a low difficulty of exclusion and a low subtractability of
use—things such as country clubs, gyms, or even movie theaters, where a user must be a member
or pay a fee to have access to the good, but do not consume the good in a way that prevents other
from also consuming it. Also with a low difficulty of exclusion, but a high subtractability of use
are private goods—what we regularly think of as consumer goods such food and clothing—where
there is a limited supply and when one user purchases or consumes the good, it is then no longer
available for other users to access. Goods with a high difficulty of exclusion are generally
accessible to everyone, or to all those who wish to access them. Public goods are those which are
not subtractable, meaning that they can be accessed by multiple users without depleting the supply
of the good—items such as public highways, spoken language, or sunshine. This is the category
of good that Unicode is positioning itself as governing, based on the linguistic idea that characters
are not consumed by users in a ‘permanent’ way when typed on a device—There are not a limited
number of letter “e”s to go around. However, this framing addresses only the linguistic nature of
the characters governed by the Standard, and not the material, technological ones. For this
perspective, the final type of resource outlined by Ostrom is a perhaps a better fit: the Common

Pool Resource
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Common Pool Resources (CPRs) are goods which have high difficulty of exclusion and
high subtractability of use. Classic examples of CPRs are wild fish stocks, and shared public
grazing land. (Ostrom 1990, 2005). These resources are available to be used by anyone, but run
the risk of being depleted through overuse, denying further access to the resource to anyone. What
follows from this situation, then, is the “tragedy of the commons” which plays out when there is
high incentive to make use of the resource, and low incentive to consider others’ potential use®
(Hardin, 1968). The traditional tragedy of the commons results in the overfishing or overgrazing
of the shared resource, which then cannot be renewed. Hardin, the originator of the concept applies
it to resources in the natural world, rather than constructed ones, such as those existing digitally,
but as we now exist in a digital world with constructed limits, it becomes possible to ‘overuse’

these resources as well.

3.3.3.1 Tragedy of the Digital Commons
The classic example of the tragedy of the commons in contemporary IT standards is that
of Internet Protocol version 4 (IPv4). Milton Mueller (2006, 2008, 2010) discusses the decades-
long impending panic surrounding the limited number of 1Pv4 addresses—the unique device IDs
used to identify devices on digital networks and provides insight into the nuanced difference
between scarcity and consumption in the digital realm, noting how the technical standards
regulating IP addresses created the current scarcity problem:
“The Internet protocol creates a virtual resource, the IP address space, of finite
dimensions. [...] The address space size is fixed by the technical standards defining
the Internet protocol. IP addresses are scarce in the strict sense that economic theory

defines scarcity: it is not possible for all of us to have all of the addresses we would
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like at zero cost. As a virtual resource, they are not ‘consumed’ or used up when
put into production; rather, they are occupied” (Mueller 2010, p. 406).

In the case of IPv4, the space set aside to be occupied within the standard anticipated a
certain amount of usage, which greatly underestimated the actual usage of the standard space.
Meaning, in this case, that there have become a great deal more devices connected to the internet
than we ever anticipated there being. While this scarcity may at first seem purely manufactured
and ephemeral—why not just add more codes, or redistribute those being held back from use by
their respective licensees? —it is in these moments that the materiality of the digital world becomes
real. Hardware is programmed for compatibility with one standard, and is rendered useless if those
resources are reorganized; the functionality of software depends on the consistent, organized, and
persistent location of its reference material both on a local hard drive, as well as on the hard drives

and cloud servers with which they interact.

3.3.3.2 Knowledge Commons

However, Ostrom also proposes the concept of a ‘knowledge commons’ — a pool of
resources that can be added to but not subtracted from, meaning that the tragedy of the commons
becomes irrelevant as the stockpile of knowledge in the commons grows (Ostrom 1990). This
works against the traditional understanding of the movement of goods in the market, and Ostrom
points to the Library and Information professions as being well-suited to the management and
organization of these types of spaces (Hess and Ostrom, 2005). Librarians and LIS scholars have
asserted that conceptualizing the library as a commons is necessary to do justice to the library
mission of equitable access (Halperin 2020, Fister 2014, ALA Key Action Areas 2022). Further, |

assert that the particular realm of digital infrastructure which character-encoding occupies, and
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currently is governed by Unicode, is exactly the sort of “knowledge commons” which Ostrom and
Hess describe, and is well within the purview of LIS as a field to take a serious interest in this
particular infrastructural space. Librarianship speaks often of communities— but whither the

commons it implies?

3.4 Text

Moving on to the realm which Unicode is standardizing, let us discuss for a moment what
is considered “text”—especially within the context of this work and the larger digital computing
environment. For the purposes of this research, I begin with my own definition of “text” as an
orthographically-based communication using culturally established characters, symbols, and
their associated meanings. This definition is drawn from and builds on both philosophical and
intellectual imaginings of the term, but also on its colloguial uses and practical definitions.
Importantly, 1 consider a text to be an object, composed of other, smaller objects. Characters and
symbols also have culturally established meaning, whether purely lexicographic/phonetic, or
encompassing larger semantic ideas on their own. There are certainly other definitions of “text”
which take a broader scope, beyond that of orthography and linguistics altogether. Because,
however, this project focuses on the standardized presentation of encoded characters for the
purpose of digital writing, it will leave the textuality of art, gesture, or performance for other
researchers. My definition also attempts to cut across philosophical and technical definitions of
“text” and “texts” in order to create a functional hybrid that encompasses the materiality and

ephemerality of human communication and technology.
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3.4.1 What is Text?

Philosophers and rhetoricians have grappled with what compromises a text, and whether
its textuality is defined situationally by its ability to be read, or objectively by its conformance to
a particular model. I choose to begin with Paul Ricoeur because of his focus on a text’s relationship
to its audience. Ricoeur begins his essay “What is a Text?” by defining text as “every utterance or
set of utterances fixed by writing” (135). He concludes this work by determining that the act of
reading accomplishes the “destiny of text” (150). Throughout, text is linked to human acts and
actors, whether through creation, dissemination or consumption. Text, therefore, he claims, is
defined by its usability, and its usefulness comes from the information which it conveys.
Additionally, text remains based in the act of writing, and therefore to the orthographies of human
languages. A text, according to Ricoeur, is an object that we can hold, and from which we can
extract meaning, without destroying said object—and a text is created by writing with characters
and symbols which are part of the lexicon of a known language. Ricoeur’s definitions read as
fundamentally material, having come from a period before the creation of the World Wide Web,

and the concomitant normalization of purely digital documents and communication.

3.4.1.1 Digital Text

Digital texts, however, have a fundamentally different relationship to materiality than texts
on stone tablets, papyrus, or bound in books, which affects the ways in which they are circulated,
consumed, and otherwise used. The idea that digital information is no longer material is one that
has persisted since the dawn of digital storage and communication. Negroponte (1995) proclaimed

a transition "from atoms to bits" in the digital era, effectively declaring that digital data, and the
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bits that make it up are excluded from the building blocks of the universe, the laws of physics, and
are a purely ephemeral object. This is, of course, patently false—digital objects, text included,
merely have their materiality displaced. In order to read a digital text, the observer must bring it
up on a display, but the displayed characters are a series of translations from 1’s and 0’s represented
by electrical pulses that are made at physical point on a hard drive, through the entire stack and
the programming languages in them, to a recognizable form of writing on a screen (Ford 2016).
Media Studies scholar Rita Raley describes code as “a deep structure that instantiates a
surface” (2006), which is not dissimilar to Ricoeur’s definition of text, but working from the back-
end to the front, while Ricoeur’s texts begin at the surface and develop depth through their being
read. For most users, the surface is the only part of the code that they see or interact with, and often
do not recognize the depth behind that surface until something breaks, or as Raley discusses, in
code art, deliberately repositions the visible and invisible aspects of digitality, giving the viewer a
peek at the work being performed behind the scenes. In concrete terms, new software and tools
use the rules, norms, and even pieces of code from the older ones, and are dependent on hardware
than is less malleable/updateable than software is. Because the digital layers at the surface of our
interactions with technology continually build on one another, whatever the final instantiation of
code that reaches us has become an amalgamation of not only the interfaces before it, but also of
the depths of code behind it, all the way down to the hardware. And the social norms, constructions
and performances that were built into those depths regenerate themselves with each new layer.
This means that character and text production remains deeply tied to the paradigms of the cultural
within which it was constructed, even (and perhaps especially) in the completely contstructed

digital environment of the computing world.
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That is to say, infrastructures which support digital text— word processors, command lines,
other places you might type on computers, cellphones, etc.— have also all been created under the
auspices of a specific understanding of what text is. DeRose et al examine this “model of text” and
the ways in which it limits what users are able to do with digital vs analog writing systems. They
highlight five ways that computers treat text: “text as bitmap, text as a stream of characters, text
as formatting instructions, text as page layout, and text as a stream of content objects” (p. 8). They

define the essential feature of text documents as "’content objects,” [which] are of many types,
such as paragraphs, quotations, emphatic phrases, and attributions. Each type of content object
usually has its own appearance when a document is printed or displayed, but that appearance is
superficial and transient rather than essential” (p.5). From this definition, and the rules of use
between how each of these content objects (quotations can span multiple sentences, but paragraphs
cannot span multiple chapters, etc), they propose that text, then, is “an ordered hierarchy of content
objects or OHCO” (p.6). This definition of text has been widely adopted across text-encoding
standards such as XML (Extensible Markup Language) and TEI (Text Encoding Initiative),
although there has been debate in the TEI community especially about the accuracy and rigidity
of OHCO as a model (Renear, Mylonas, Durand 1993). However, these standards deal with text

at the word- or sentence- level, taking for granted somewhat the accurate and meaningful encoding

of individual characters.

3.4.1.2 Global Languages and Digital Text
There is a swath of literature about the ways that character-encoding systems fail the
orthographies and cultural literary requirements of languages that use non-roman alphabets and

much of this comes from the period before the more widespread adoption of Unicode as an
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international standard and look to Unicode and/or the 1SO to work towards a viable option for
multilingual computing (Kim 1992, Shapard 1993, Osborn 2010). Kyongsok Kim, in his (1992)
discussion of Korean Hangul orthography, points out a major discrepancy in priorities between the
designers of character-encoding standards and the users of a particular language/alphabet: Korean
Hangul characters represented in digital character-encoding standards predating Unicode have
been broken down in linguistically bizarre as well as technically inefficient ways, due to
programmer’s unwillingness to deviate from the status quo of the Roman alphabet. He warns
against valuing corporate interest over the preexisting rules of a language’s written script and
suggests that readers and writers will be reticent to change their language use habits to
accommodate what is easiest or cheapest for computer developers or manufacturers.

Thomas Mullaney (2017) documents this struggle between orthographic tradition and
western technological development over the past two centuries in his book The Chinese
Typewriter. In it, he documents the adoption and adaptation of the typewriter in China and the
larger Southeast Asian community, and the ways that the “stifled imagination” of technologists
and designers from the West made it essentially impossible to conceive of a typewriter for Chinese,
or any machine that produced Chinese writing as constituting a “typewriter.” Likewise, there have
long been movements within China and from the West to abandon the Chinese character writing
system and “modernize” by adopting an alphabet. The difficulty in creating a Chinese typewriter
influenced these movements, and in some cases “Chinese Alphabets” or other means of breaking
characters down into a ‘manageable’ number of strokes were paired with particular physical pieces

of technology. This struggle within Chinese is an example of how technologists have attempted to
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control and change language to better suit the needs of the machines they have already created,

long before digital character encoding became the purview within which it was happening.

3.4.2 Politics and Power in Computing Systems

These linguistic and cultural discrepancies within the computing universe demonstrate the
Western-skewed perspective of the computer scientists and engineers developing text standards
for digital use. Considering the readable text as the “surface” that Raley refers to, it stands to
reason, then, that the power dynamics and inequalities of these is also present in the deeper levels
of the code which instantiates them. Using the Linux kernel as an example, Adrian Mackenzie
demonstrates the ability of computer software to circulate and proliferate in cultural contexts. He
writes, “Software production and consumption are also the object of intensely embodied
identifications and personal styles” (2005 p. 72) Identity becomes bound up in not only the act of
production of code, but in the form of production itself, to the point that “illegible’ code can be
seen as a demonstration of true mastery of a programming language, and therefore a marker of
membership in the inner circle of ‘real coders.” The argument here is that this illegibility ensures
limited access to the recreation and creation of code, and results in digital texts that reflect the
ideologies of the people who are allowed to create it. Mackenzie touches on the gendered issues
of how code functions within technological subcultures, and uses feminist lenses to examine the
narrow worldviews that went into creating not only the technical code at the heart of computing,
but also the communities of practice that today are actively resisting diversification. Mar Hicks
notes that “histories of computing sometimes reflexively and unconsciously privilege those with

the most power and implicitly endorse an ahistorical fiction of technological meritocracy” (2018
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p. 16). This perhaps comes somewhat from the binary environment in which computers exist, and
for which a clear distinction must be made the two ends of the binary in order for the logic of the
computer to function.

Tara McPherson (2013) writes about the development of this type of emphasis on the
binary abilities of computers as they developed in the 1950s and 1960s, which she calls "lenticular
thinking," and the its parallels to the civil rights movement happening in the United States during
the same time period. The reconceptualization of race in combination with an increased fascination
with binary computing may see disconnected at first, but McPherson calls on us to understand
these paths as being parallel in terms of who we think of as being a part of each movement, and
who can be included in technical systems, and who is excluded. Adrian Mackenzie (2005) writes
additionally about the development of the UNIX kernel, and how the circulation of code is both a
product of and constitutive of a community of "true” coders-- which he notes is made up primarily
white men, and he critiques this type of performative belonging through feminist lenses, including
that of Judith Butler, wherein membership is reinforced by the ability to read and respond to in-
group signs and signals. This results in a socio-technical infrastructure where the socially outcast
remain outcast and are unable to engage with the process by which information is delivered to
them in any meaningful way. Safiya Noble (2018) writes about the results of searching for the
term "black girls" and being confronted with pornography and describes this as a way in which
non-dominant identity categories become commaodities and unable to be reclaimed, because the

systems which control them remain dominated by white men, to the detriment of us all.
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3.4.3 Translation

All of these definitions of text and texts deal with aspects of human communication, done
largely through language. Unicode as a digital character encoding standard is a part of the
sociotechnical infrastructure which makes up what we understand as writing in the digital world,
and spans beyond the scope of a single language or orthography to encompass the means not only
for multi-lingual communication via the computer, but also for the written translation of one text
into another in digital space. The process of communication is vital to understanding how
information is able to be moved between people, places, and contexts. Claude Shannon and Warren
Weaver's (1949) mathematical model of communication (Figure 1) outlines a process by which
information is moved from one entity to another. Originally applied in engineering, this model of
communication has become foundational for Information Science as well as machine learning
models today. Shannon and Weaver state that the information that moves between two ends of a
communication is separate from what either entity perceives, due to the introduction of noise at
each step of the process of communicating. Clear (that is, semantically equal from start to finish)
communication requires that both parties agree on which parts of the message are signal, and which

are noise.
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Information

Source Transmitter Receiver Destination
— —
Signal Received
Signal
Message Message
Noise
Source

Figure 1 Shannon and Weaver’s Mathematical Model of Communication (Shannon and Weaver 1949, p. 34)

The information at each step in this process is unique from its neighbors, and while each
(hopefully) conveys the same message from start to finish, these multiple texts of a single piece of
information can become records documenting the translation process. In dealing with speech or
printed matter, we are often only left with the end result of a series of communications, a single
document covering a single informational narrative. However, in digital spaces where iteration and
reproducibility seem so much more expansive, there can be a proliferation of varying documents
about the same information-communication in different stages and with different perspectives
from one another—something we often refer to as ‘versioning’ today. This preserves some of the
“noise” in the translation process that Shannon and Weaver describe, and can allow for it to be
read itself as a meaningful piece of information. Which is exactly what this research does with

documentation relating to Unicode and its development.
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3.4.4 Documents

Considering the texts of web-based systems necessitates considering how documents exist
online, and how we define a document, and its relationship to text. This question and those
surrounding it has been the work of scholars since at least the 19th century; Paul Otlet, the Belgian
academic and sometimes “father of information science,” sought to organize all of existence, and
developed a model for considering objects as documents-- a term that had previously only been
applied to traditional written texts (Wright, 2014). He used this type of "document" and
"documentation™ to amass an indexed and cataloged museum-like collection and established a
tradition of European documentalism that continued through to the 20th century.

Otlet outlined a series of ideals for the work of general classification, which included “the
creation of documents in such a way that each item of information has its own identity and, in its
relationships with those items comprising any collection, can be retrieved as necessary” (1934, p.
391) which places documents in between information and collections in a hierarchy of
information-objects. Living in a pre-digital era, Otlet also defines a document in terms of
materiality as “everything which expresses an element of knowledge directly (a known fact) by
any graphic representation whatever (manuscripts or printed texts, inscriptions, epigraphy,
drawings, iconography)” (Rayward 1990, p. 73). This is also placed within a hierarchy moving
from the ephemeral “Knowledge or Understanding” through to the specific and material “Books.”
The separation of documents from being specifically written texts, but rather defined by their
ability to convey knowledge was revolutionary at the time, and Otlet’s taxonomies retain their
influence in library classifications systems, and despite its analog origins, Otlet’s definition can

apply seamlessly to digital documents.
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After the second World War, Suzanne Briet took up the banner of documentation, and
pushed the definition of a document even further. In her conceptualization, the defining feature of
a document is not its text, or explicit ability to be "read™ (in the way that both written texts and
museum/art objects are), but its ability to be accessed in a controlled environment, and to provide
evidence in support of facts (Briet & Martinet, 2006; Buckland, 1997). Notably, Briet speaks of
“facts,” and defines documents by the ability to further some definite search for truth, but we think
now of meaning and truth as socially constructed, with the implication then that something has the
possibility to be a document in some contexts, and not in others. Contemporary document scholar
Michael Buckland succinctly outlines Briet’s definition of a document thusly:

1. There is materiality: Physical objects and physical signs only;

2. There is intentionality: It is intended that the object be treated as evidence;

3. The objects have to be processed: They have to be made into documents; [...]
4. There is a phenomenological position: The object is perceived to be a
document. (1997, p. 504)

Like her contemporary, Vannevar Bush, who wrote that, "A record if it is to be useful to
science, must be continuously extended, it must be stored, and above all it must be consulted,”
(1945), Briet considers that it is "indexicality—the quality of having been placed in an organized,
meaningful relationship with other evidence—that gives an object its documentary status.”
(Buckland, 1997, p. 806) Both Bush and Briet place heavy weight on contextualization, such as in
Briet's famous antelope example, where an animal in the wild is not a document, but one held in a

z00 and studied is.
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Julian Warner (1990) attempts to unify the concept of the document and that of the
computer, arguing that “At the level of discourse of logical operations, there is no distinction
between a written expression, or program, and the computer which executes the transformation
rules of that written expression” (p.19). This suggests that a well-functioning computer can
transcend the map-territory problem, and create texts which are purely performative, in the
semiotic tradition of J.L Austin (1962), and more broadly, Saussure’s (1919) concepts of signifier
and signified. In Warner’s conceptualization, the computer is both the signifier, and the document

itself.

3.5 Classification for Retrieval and Access

The discussion of organizing standards and regulation of texts is not, however, limited to
the field of economics, and has a long history within the Library and Information Sciences as a
part of the discussion of knowledge organization as well as infrastructure studies. Bowker et al
note that the term “information infrastructure’ is “usually associated with the internet” (2009, p.
98), but information infrastructure is not only a digital phenomenon, and is made up of a
“underlying concept...within a historical lineage.” (p.99). Its manifestation is dependent on its
contemporary technologies but is by no means uniquely digital. Edwards defines information
infrastructure as “ways to handle the functional problems of information storage, transfer, access,
and retrieval” and points out that, “books and libraries remain our most important information
infrastructures even today.” (Edwards, 2003, p. 197) However, knowledge organizations systems,

taxonomies, and classification schemas are by no means the only forms of information
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infrastructure. Like any type of infrastructure which supports a society, there are physical and
social aspects to the infrastructure, as well as conceptual or intellectual ones (Busch, 2011). While
in “traditional” forms of infrastructure, such as roads or power grids, the physical aspects of these
systems are most obvious— a power grid must have wires in the correct places, and individual
homes must be connected correctly to that system— there are more ephemeral aspects to these
systems as well— all generators on the grid must know and agree to where their power is
distributed, and all homes must be built to accommodate the correct voltage, and comply with
safety and usage monitoring standards (Hughes, 1987). This ratio of the visibility of physical to
intellectual infrastructure is often flipped in computer-based infrastructure systems; digital
standards exist and are applied entirely within the software of computers, but also require physical
hardware to store and execute, as well as human labor to be maintained. There is a distinction
between information about an infrastructural system, and infrastructure that is about information
organization and dissemination—governing and scoping information is necessary for any type of
standard, in order to communicate clearly to its users and handlers, but serves a largely supportive
role, whereas an standard working with information infrastructure is governing the formatting,
dissemination, and circulation of certain types of information. A classification system is the latter:
a meta-information infrastructure. It describes what and where information is, and how it relates

to the other information objects in its system.

3.5.1 MARC and FRBR

Philosophical definitions often conflict with practical ones, especially in the combination

of physical and intellectual objects and their circulation—as in a library. The field of LIS is

68



generally quite concerned with texts, but more specifically with the ability to define textual objects
for the purpose of classifying, locating, and circulating those objects. The practice of cataloging,
discussed above in infrastructural terms, involves the creation of texts about texts— metadata
records—in order to document what is held in a particular collection, and provide meaningful
descriptive data for other librarians as well as library patrons. The standard for creating catalog
records which are machine-readable is MARC 21 (MAchine-Readable Cataloging), created and
endorsed by the US Library of Congress (MARC Standards, 2006). MARC records today are born-
digital records, and therefore depend on the presence of an inclusive character-encoding standard
to create records which can be read consistently by people and machines across platforms and
devices. The conflict between existing character-encoding systems and the needs of catalogers led
the ALA to propose its own encoding scheme in 1990, which, while not adopted, is ample evidence
that LIS has been concerned with the production of digital texts and the technologies that support
them since the beginning of second-generation encoding standards. However, MARC records do
not define categorically what is and is not a text, but rather focus on creating meaningful definitions
for existing (usually text-based) objects. But this issue is not ignored entirely by LIS, in fact it is
the subject of an ongoing intellectual project among the cataloging and LIS standards-creating
community, which has led to the development of guidelines for defining texts at several conceptual
and physical levels: FRBR.

Functional Requirements for Bibliographic Records (FRBR) is a “a model of the bibliographic
universe” suggested by International Federation of Library Associations and Institutions (IFLA)
in 1998, but is not itself implemented in any bibliographic practices (OCLC 2018, Floyd and

Renear 2007). FRBR suggests that the intellectual content of a work is separate from the physical
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document which contains that content, with a spectrum of entities between a specific book and the

story it tells. The Group One categories for works in FRBR are:

The work, a distinct intellectual or artistic creation

the expression, the intellectual or artistic realization of a work

the manifestation, the physical embodiment of an expression of a work

the item, a single exemplar of a manifestation. (OCLC 2018)

FRBR has been suggested since 1998 as a replacement for understanding information
objects within the LIS framework, and was most recently updated in 2009. It currently consists of
what is essentially a thought problem in the field. The division of a “work” into distinct sub-
entities, with particular ownership and use rights for each level, proposes a radical shift in how
documents are collected, stored, circulated and archived within libraries and other collecting
institutions.  This sort of paradigm is anything but unprecedented, with strong ties to the
“idea/expression” division which comes into play with regards to copyright case law, as well as
harkens back to ideas of signifier and sign with Saussere, and ideas and forms described by Plato
(Saussure 1959, Plato, Lewis Cambell, and Benjamin Jowett, 1987). It seems that ever since
humans could conceptualize information as separate from its material instantiation, we have been
pondering how best to describe the relationship between the two.

But even considering FRBR as having a practical application for cataloging represents a
philosophical shift within the practice in how documents are related to the information they

contain. FRBR attempts to account for the multiplicity of documents which contain the same
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information (a library may have dozens of physical and digital copies of the latest bestseller), and
make distinctions about what types of intellectual material the library trades in. In one sense FRBR
firmly rejects the idea that libraries circulate ideas, or immaterial conceptions of ‘information,’
because that circulation functions at the “item” level, that of particular books.® However, by
creating a hierarchy which distinguishes the “work” from the documents which manifest it, FRBR
acknowledges that the value of a document or a text is more than just that of letters on a page. As
stated above, the theoretical consideration of the distinctions between the types of objects which
FRBR outlines is not new, or limited to LIS. Philosopher Roman Ingarden draws out these
differences in his consideration of Chopin’s B Minor Sonata (1986), noting that there is no tangible
“definitive” sonata, because a piece of music is instantiated through its performance, and while
each performance may be an individual manifestation of the B Minor Sonata, there is in no perfect
form to which it can be compared. Considering FRBR as a framework for an ontological model of
understanding Unicode as a type of classification commons requires several additional levels of
abstraction from the material—caves upon caves, with flickering shadows melting together, to put
it in Platonic terms. The physical packets being created, managed, moved, and organized by
Unicode consist of electrical pulses through wires, representing the raw binary series of ones and
zeros that, in the end, makes up all the computer’s software, stored material, indices, files, photos,
and so on—and working with the space of Unicode requires an almost surgical-like precision to

distinguish pieces and levels of information from one another. It is not difficult to understand why

3 This still applies to some forms of digital library media like ebooks as well, which have licenses limiting their ability

to be accessed infinitely.
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this area is so muddled, when man and machine are working from completely different ends of the
stack to sort through the information the computer contains. It is for this reason that | believe that
the FRBR framework is worth pursuing as a model for classifying and standardizing digital text
(transmission). LIS scholars have reckoned with what FRBR implementation would look like, and
in what ways the theoretical model would have to be stretched to accommodate the complexities
of the digital world—to say nothing of the analog world it lives nested within. Renear and his
colleague Floyd, while championing nearly opposite methods for doing so, both argue that in order
for any practical implementation to be achieved, FRBR needs a dramatic remodeling of the
relationship between its ontological structure and the way that names and roles are applied to
objects within that ontology (Renear, Choi, Furner, Lagoze, and McDonough 2006, Floyd and
Renear 2007). With these initial inquiries and known points of tension, | nevertheless suggest
FRBR for examination as a potential starting point for information infrastructure modelling within
the specific digital, textual world of digital character-encoding. We will return to this discussion

in Chapter 6.

3.5.2 Cataloging and Classification

Classification systems are used by libraries and librarians to sort books and other library
holdings into related groups. This practice is fundamental to what makes a library different from
a storeroom of books, and while there are many classification systems used worldwide, the two
most prevalent ones are the Library of Congress Classification/Subject Headings (LCC/LCSH)
and the Dewey Decimal System (Olson, 2001, p.641). These classification systems divide all

potential areas of knowledge into sub-groupings, and then provide descriptions and related terms
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for each grouping. Classification provides “a descriptive and explanatory framework for ideas and
a structure of the relationships among [them]” (Kwasnik 1992, p. 63). The practice of applying
these grouping to items in a library’s collection is called cataloging and translates the broadness
of a classification system into the individual practice of a cataloger, and the item they are
cataloging, the purpose of which is to facilitate access to users of the library holdings (Rubin 2010).

Classification systems are set up in order to make items more easily findable, and to group
related items together. Any knowledge organization system—of which classification is a subset—
is attempting to make sense of the world, whether merely through naming, or by creating complex
taxonomies of categories and relationships for the various entities that make up the universe.

A classification system is a map of information and is subject to the socially-constructed
nature of all maps (Crampton 2001). Classification and standardization are then, by definition, a
means of flattening the complexities of the natural world in order to aid access and navigation. LIS
scholar Emily Drabinski writes, “If social categories and names are understood as embedded in
contingencies of space, time, and discourse, then bias is inextricable from the process of
classification and cataloging” (2013, p.108). It is the responsibility of information organization
professionals, and all those who work with the organizing infrastructures of our world, to tread
carefully, and observe the ways that classification shapes and reshapes the lived reality of the world
around us.

As Hope Olson observes, Western ideas of classification are built upon the idea of
sameness and difference. The distinction between these two things is the fundamental structuring

that makes all other classification possible. She writes,

73



It is so ingrained that we do not even think of it as a "real” way of finding
information. It is not uncommon to hear people deprecating their searching skills by
admitting that in a library they just find a call number and then browse the shelves.
They take the classification for granted as though it were a natural landscape rather
than a well-manicured lawn that is the product of intellectual labor. Classification
gathers things according to their commonalities. In doing so it demonstrates the

effectiveness of this sameness/difference-principle duality.” (Olson, 2001, p. 115)

The invisibility of this type of meaning-making is evidence, then, of how fundamental it is to the
way we organize information while navigating the world. Groundbreaking information
infrastructure scholars Bowker and Star use their work to highlight the ways that infrastructures
that we use to navigate the world often become invisible as they become indispensable (2000), and
we therefore must consider systems of classification as foundational infrastructural parts of
western knowledge-making standards.

However, as Olson goes on to point out, a classification schema must necessarily privilege
some kinds of sameness or difference over others, and the process of doing so means the
incorporation of a particular ideological foundation or worldview into the entire system. It also
takes for granted the value of the sameness/difference distinction as one that is meaningful, and it
has been so thoroughly incorporated into the way that we, as westerners, organize and describe the
world that it is nearly impossible to conceive of a classification system that is not built from the

idea of grouping similar things together, and separating them from dissimilar ones.
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Susan Leigh Star discusses the loss that standardizing systems necessarily create when
favoring one type of person or worldview over another. She uses the example that ‘people who are
allergic to onions’ are not a powerful enough group to influence the systems of fast food chains,
meaning that burgers will continue to come with onions by default, and even when ‘no onions’ are
requested, the request may not be taken seriously, because the state in which someone is not
allergic to onions is so much more frequent, and therefore powerful, that it exerts a great deal of
control over the systems which produce fast food burgers in a timely and standardized fashion.
This demonstrates how essential having to exclude some demographics in order to maintain
functionality is, and the ways that it necessarily others those deemed ‘the exception’ (1990). While
this example may seem frivolous, its frivolity is testament to how ingrained the norm of “not
allergic to onions” is within our society. By making these choices, the world is necessarily flattened
in ways that make the representation that the system is making of the world poorer, but also more
functional for the majority (or favored set) of users.

This plays out in actual cataloging practice, wherein individual items are subject to the
system, and may result in subject headings and shelf placements that make clear the biases of the
systems creators. Several solutions to this problem have been proposed over the years, ranging
from subject heading reform, to user-generated classification, to information literacy campaigns,
and most acknowledge that the catalog and the shelf is a place where power must be continually
negotiated and where ethical decisions must be made (Drabinski 2013, 2017). Activist catalogers
have continually raised issues with the ethics of flattening a complex and ever-changing world into
a functional classification system. Sanford Berman has called on the Library of Congress to erase

or amend offensive subject headings, and the publication of his treatise Prejudices and Antipathies
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systematically outlines parts of the LCC that are outdated or offensive. He notes in the introduction
to Prejudices that, “the LC list can only ‘satisfy’ parochial, jingoistic Europeans and North
Americans, white-hued, at least nominally Christian (and preferably Protestant) in faith,
comfortably situated in the middle- and higher-income brackets, largely domiciled in suburbia,
fundamentally local to the Established Order, and heavily imbued with the transcendent,
incomparable glory of Western civilizations” (Berman, 1971, p. 15). Berman’s work over the past
40+ years has resulted in changes to more than 140 of the headings that he suggested should be
amended, and he continues to advocate for further additions and revisions (Knowlton, 2005, p.127-
8).

Melissa Adler explores the difficulty of finding materials in the library catalog related to
gender and sexuality, both in her own experience, and through the example of the work of queer
theorist Eve Sedgwick, whose writings span literary criticism, poetry, and personal essay and
whose subject headings fail to capture the nuance of her work (Adler, 2017). Adler raises questions
of access, wondering “why wouldn’t this literary memoir [Sedgwick’s Dialogue on Love] be
placed in the section that seems to be trying to collocate her work under her name?” (p.95). But in
addition to collocation and access, Adler explores the potential censoring effects of classifying
works by queer authors with such headings as “Sexual Perversion” and “Deviance.” How then,
Adler argues, can a classification system claim to be unbiased and neutral when homosexuality
continues to be associated with criminality? In this case, the LSCH itself is taking a moral stance
through its application, and that stance is one that asserts that non-heterosexuality is immoral.

When homosexuality is associated with criminality of deviance, or a racial/ethnic group

with outdated terminology or even slurs, its results not only in the exposure of the white, patriarchal
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heteronormative foundations of LC, but it can also confuse, alienate, or traumatize actual human
beings who confront this classificatory violence on the shelf. Similar issues arise when discussing
the experiences of people of color, whose language and self-descriptors are absent entirely from
the vocabulary provided by the classification system and are likely to be cataloged by librarians
who likewise lack access to the appropriate vernacular (Olson, 2001).

Catalogers working today, such as Barnard Zine Librarian Jenna Freedman, also struggle
to apply headings to works that do not fit the standardized ideal of materials collected by libraries.
Freedman’s work with zines in particular, and her struggle to find appropriate headings, reflects
the narrowness of scope that the authors of the LSCH had (and continue to have) in mind when
creating subject headings. Freedman notes that “A typical LC excuse for its offensive headings is
that their job is to serve members of Congress, so the headings they choose reflect Congressional
language and culture,” however, she continues, “The works I'm cataloging, zines, are usually
created by women, and young women at that. They are often created by queer women, and in
smaller numbers they're by women of color, people outside the gender binary, and women with
disabilities. The zines are typically informed by an anarchopunk political and social ethos that |
would venture to say is not highly represented in the House of Representatives.” (Freedman, 2016).

While activists such as Berman and Freedman advocate for changes to the Library of
Congress, other LIS scholars debate the ethics of erasing the controversy and complications within
classification systems. Emily Drabinski considers cataloging and classification systems from the
perspective of queer theory, which argues that categories are permeable and in continuous flux.
She suggests, then, that no classification system will ever be perfect or unbiased, and that the work

of librarians should be not to erase past offenses, but to highlight the gaps within the system, and
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to engage in “dialogue with patrons that will help them tell the troubles of those schemes. Users
can be invited into the discursive work of both using and resisting standard schemes, developing
a capacity for critical reflection about subject language and classification structure” (Drabinski,
2013, p. 107). The work of this research is in line with what Drabinski proposes, and by engaging
with the creation, application, and continual negotiation of the standardized space of digital-
character encoding, | intend to create a dialogue around the power structures at play within
information structures, and the long-term effects of favoring certain human experiences and paths

of use over others.
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4.0 History of Character-Encoding

The history of digital character encoding runs in parallel, unsurprisingly, with the
development of the digital computer. But codes and encoding processes have been in use much
longer than the mid-twentieth century. In this chapter, I will outline the history of the tools we
have used to encode alphabets, from the analog through to the development of the Unicode
Standard which continues to reign supreme. First, | discuss pre-computer long distance
communication tools, and the codes which developed around those technologies to streamline the
transmission of language from once place to another. These technologies set a precedent for the
modes in which messages are encoded into a transmittable format which still serves as a framework
for how encoding happens today. Next, | return to the work of Warren Weaver, whose work
ideologically if not physically, shaped how computers deal with language today. Weaver’s
conceptions of language and translation, specifically, have become the foundation for the
architecture of modern computing, and | demonstrate how his assumptions about the nature of
language have reverberated and amplified into a core part of how computers are able to interact
with language today. Finally, I introduce ASCII and EBCDIC, the two most prevalent encoding
standards prior to Unicode, and outline the conflict of interests and pursuit of market share which
led to the split between the two, which in turn lead directly to the establishment of the Unicode

Consortium and the development of the Unicode Standard.
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4.1 Machine-mediated communication

The earliest of what we would call modern computers had to deal with encoding characters
to and from binary, but not with the digital display of those characters; this lineage remains in the
way that computers deal with text today, with ‘translation’ for human legibility being essentially
secondary to creating and maintaining the bits and bytes which make the computer work.
Throughout this chapter and elsewhere in this work we will see these choices being made, and
some of the effects those choices have on how technology is able to be implemented and used
today.

My focus here is not on whether or how computers understand language/text, but rather on
how a particular definition of what text is has become hard-coded into our technological systems,
and from there into social structures built on top of those systems. All modern computers, “operate
only upon binary numbers. Letters, decimal numbers, and symbols can only be processed after
being coded into binary numbers” (Brock 1975, p. 85). Gerald Brock, writing at the beginning of
widespread computing in industry as well as the US government, frames the need for self-
regulation in computers standards (not limited to character encoding), noting that “effective
standards greatly facilitate the interchange of data and programs among the machines of different
manufacturers and allow the user to combine equipment from several suppliers.” (p. 75) As Brock
implies, this history is just as much dependent on hardware as it is on software. In the case of
digital text, this is done through the use of character encoding standards, which, in the most basic
sense, create a cipher linking certain pieces of coded information—in the case of digital computers,
combinations of binary bits --to particular letters, numbers, and/or symbols used in writing. Such

standards predate computing, and such pre-digital systems include Morse Code, International
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Marine signal flags, and even the original standard typefaces of early printing presses, as alphabets
themselves initially became formalized (Standage, 1998). Today, digital text must still be
displayed via a piece of hardware, and that hardware retains systems linking it back to previous
generations of computing and the infrastructures which upheld them. This is particularly evident
in text input. The keyboard input system was taken directly from the typewriter and continues to
emphasize the computer’s focus on text even as it is moved into a purely-digital, on screen form.

In the earliest days of digital computing, Warren Weaver (1949) conceptualized machine
translation of languages, which imagines that each language is a one-to-one representation of each
other (or of English-- the implied "true" language), and has can thus be translated through a binary,
machine-based translation process. Weaver suggests that machines could be used to translate one
language to another effectively because there is a universal language. Weaver’s suggestions are
colonialist at best—he refers to Chinese as no more than “English translated into a Chinese code”,
a fundamental misunderstanding of not only Chinese as a language, but of human linguistic
development as a whole (Weaver 1949, Dong 2014). While he admits to having only a layman’s
understanding of linguistic theory, his concept has proven sufficient to functionally approximate
this type of translation, and in doing so has ended up creating the universal language that Weaver
hints at: binary code. This is a language no human speaks, and no human reads, but is the interstitial
point for the transmission of digital text (and all digital information) across networks today.

Well before the internet, home computing, or digital media storage was widespread, the
human imagination conjured up wild ideas of machines might be able to do for us, and much of
that imagining focused on making the production of meaningful messages to be transferred from

human to human (Veness and Barbrook 2007, Taub 1961). Likewise, long before the invention of
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digital computing, humans have pursued technology to make writing easier-- it is impossible to
unlink the development of text from the development of language. In this sense, it seems almost
inevitable that computers should take on the problem of language. As the computing power of the
original mainframes increased, so did their ability to process complex information, such as text.

One of the most famous early instances of the increasing capability for computers to work
with texts is that of Father Roberto Busa, who via the labor of dozens of women-- at the time
referred to as "computers” themselves-- was able to create a concordance of the works of St.
Thomas Aquinas (Terras and Nyhan, 2016). This was accomplished by dividing the writing by
word, encoding each word onto a punch card, and then using the computer to essentially house a
physical database of the words Aquinas used in his writing. Busa could then ask questions about
Aquinas' writing, and the computer (a machine this time) would be able to answer. It was possible
to ask the computer ‘How many times was the word "Christ™ used in Aquinas' writing’, and receive
an answer via the computers processing. This is often cited as an origin point for the field of digital
humanities, and while Busa’s experiment may not claim sole ownership of that title, it does
certainly represent a turning point in conceptualizing how computers might aid or transform
literary research (Underwood 2017).

It is important to note, however, that Father Busa was working at the word level of text,
meaning that each word was encoded into the system as an indivisible unit, and the computer could
tell you very little about how many times the letter "C" appeared in the data. And indeed, it remains
the case that most textual analysis, is at the word level or higher, meaning that the complexities of
text creation at the character level, and its analysis by computer specifically, remain largely

unexplored.
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4.2 Character Encoding Before Unicode

Despite the fantastic variation of languages and scripts in use today, the invention and
development of language as a tool evolved from the same basic needs. From a phenomenological
perspective, all human language and writing are devices for expanding our individual and
collective memories. Storytelling practices passed down essential knowledge and cultural
practices between generations, and the first written marks were used to track the passage of time,
the movement of animals and goods, and to establish a shared identity between groups with shared
literacies (Bonvillain 1993, Robinson 2002). Alongside the development of written language and
its widespread adoption, came the development of technologies to streamline the production of
written texts. Increasing manpower, such as in the case of entire monasteries of monks who
dedicated their lives to translating and reproducing editions of the Bible, is one approach to
increasing production. Another is to reduce the effort required to produce, transmit, and translate
written messages through standardization practices and the adoption of standardized equipment to
do so across time and place. And naturally, that is the route we will be tracing in the remainder of

this chapter.

4.2.1 Mechanical Codes

Mechanical codes for transmitting language technically began with the invention of
writing—but in the interest of time, we will skip forward to the development of codes for
transmitting language in real-time across long distances—usually considered to have begun with

the telegraph. The first telegraph put into wide-spread use was entirely visual, very different from
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what we think of as a “telegraph” today—a tachygraph or semaphore system. It was originally
demonstrated by Claude Chappe in 1792, and eventually put into use across France (Standage
1998). It consisted of an antenna-like pole rising from the transmission station, with a large rotating
crossbar, called the regulator, with a smaller rotating bar at each end, see Figure 2 (below). The
regulator “could be aligned horizontally or vertically, and each of the small arms, called indicators,
could be rotated into one of seven positions in 45-degree increments. This allowed for a total of
98 different combinations, four of which were used as control codes, leaving 94 codes to represent
numbers, letters, and common syllables” (Standage 1998, p.11). This technology was developed
by Chappe and his brothers, who also developed a 94 page code book, with 94 numbered words
or common phrases on each page, allowing for nearly 9,000 predetermined messages to be sent
with only four digits—the first two representing the page, and the second pair the numbered item

on that page.
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Figure 2 Diagram of the visual telegraphy system developed by Claude and René Chappe

While it took a significant amount of time for the concept of telegraphy to marry with
electricity and create the modern telegram, the Chappes’ efforts, along with myriad scientists and
inventors of the era focused on the same problem, helped to create and establish many of the norms
we still make use of in transmitting linguistic messages over long distance, such as control codes,

synchronization between stations, and the beginning of standardization of encoded messages.

422 ITA/IITA2

The International Telegraph Alphabet (ITA), also known as the Baudot code, is a character

encoding standard designed in the 1870s for teleprinters, the hardware used to transmit and receive
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telegraphic messages (Baudot code, 2003). ITA was a five-bit code, consisting of 30 capital letters
of the French alphabet, a set of 24 numbers, symbols and six control codes: Null, Figure, Blank,
Erasure, Blank, and Letter. It was later adapted for use with the English alphabet, with fewer letters

and an altered set of symbols, eschewing punctuation for more mathematical symbols.
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Figure 3 Code table as presented by Baudot in the patent for his teletype machine.

As seen in Figure 3, above, the Baudot code introduces the idea of using a binary code to
represent letters and symbols. In each row above, we see the character (A, B, C..., and so on),
followed by columns labelled 1 through 5. Each of these columns represents a “bit” within the

code which can either be programmed as a “+”, equivalent to a 1 in computing binary, or a “-*,
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equivalent to a 0. Each character, therefore, is made up of the combination of values for these five
columns. Alis “+----“and Z is “+ + - - +”, or 10000 and 11001, respectively.

The success of the Baudot code, and the patented machine it was used with, caused
the rapid dissemination of the code worldwide, and several altered versions, adaptations, and spin-
offs appeared (Standage 1998). The most successful of these was the Murray code, created in 1901
by Donald Murray which adapted Baudot’s code to be used with paper tape and a keyboard
perforator, where a punched mark indicated a +/1 and unpunched a -/0. Murray’s code was then
adopted by Western Union, which they used until the 1950s (Fischer 2012).

In 1924, Murray’s code was adapted and expanded into ITA2. ITA2 characters were also
5 bits, but made use of two shift keys (Letter Shift, and Figure Shift), for indicating which of two
possible symbols (the aforementioned Letters and Figures) on the code table to refer to. In this
modality, “11000” would refer to the letter “A” when used | n the Letter Shift mode, and the
symbol “-“ in Figure Shift mode. ITA2 was adapted for the Russian alphabet in RTK-2, and with
only a few minor changes for American English users (Cyzborra 1998, Fischer 2012). ITA2 was

the encoding standard most used globally until the introduction of ASCII.
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Figure 4 A reference chart for ITA2, showing how each character would appear on the punch tape output.

4.2.3 FIELDATA

While ITA2 was being used in the business and public sectors, the US government and
military were looking for alternatives for use in the field. FIELDATA was a project of the US
Army, started in 1956, to unify, standardize, and streamline communications on the battlefield. It
is an “integrated family of data processing and data transmission equipment being developed for
Army use. A unique feature of this family is the almost complete disappearance of conventional
distinctions between communications and data processing.” (Luebbert 1959, p. 189) Unique to
FIELDATA at the time was its emphasis on data formatting. Both ASCII and FIELDATA were
both intended as standards for hardware reading, with as much information packed into the code
itself as possible, to minimize the need for software “translation.” The goal here was not to produce
documents (printed or displayed) for the human reader, but to streamline the reading and writing
process for the computer itself. Early computing historian Tom Jennings notes that while “ASCII’s
design was well underway when FIELDATA was deployed, at least one person worked on both

standards.” (Jennings, 2020)
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The FIELDATA encoding system uses 7 bits; 6 bits for the character code itself, and the
seventh as a control bit indicating which of two 64-character tables to refer to. Consider this
seventh bit something like a ‘shift key’ for FIELDATA, effectively doubling the number of
characters possible with a “six-bit” code from 64 to 128. This was important because “computers
of the time considered characters to be six bits in width, and [...] had register and memory widths
of 18 and 36 bits.” (Ibid.) This causes FIELDATA to function quite differently from encoding
standards today, where a character code is thought of as an “atomic unit” (ibid) which loses its
meaning if the bits are separated from one another. Rather, in order to create extra space ‘within’
the six-bit format, the seventh bit, called a tag, gives the other six bits a different meaning based
on which set of characters it ‘points’ to. In FIELDATA, there are two tables: Alphabetic (indicated
by a seventh bit value of 1) and Supervisory (with a value of 0). Supervisory codes were
(presumably) standardized codes and functions related to specific bit slots within FIELDATA
which conveyed information about the transmission itself, including message formatting functions,
and basic error/flow control correction. In other words, Supervisory codes were pieces of metadata
in the FIELDATA format to describe the context of the ‘text” contained within the alphabetically-
coded portion of a FIELDATA message. Contextually, this makes sense for a standard developed
by the Army for use in the field, and with a focus on hardware and software efficiency. These
Supervisory codes allowed the computers to unpack and translate FIELDATA-encoded messages
without specialty software or human intervention, while also mechanically indicating which table
a character in a message should refer to. FIELDATA notably also first introduces separate

encodings for capital and lower case letters.
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Figure 5 FIELDATA Code Table, as presented by Tom Jennings

FIELDATA, while mechanically obsolete today, is a godfather of contemporary character
encoding, and remains present in UNIVAC computers running legacy COBOL software It also

lives on in its sibling ASCII, which itself remains persevered within the Unicode standard.

4.2.4 ASCII

In March of 1968, President Lyndon B. Johnson mandated that all US computers support
the character encoding standard ASCII — the American Standard for Information Interchange
(Johnson 1968). ASCII was first developed in the early 1960s and made its debut on commercial
computers in 1963. It used 7 bits to encode characters, allowing for a total of 128 characters. While
FIELDATA, discussed above, also technically used 7 bits and accommodated 128 characters,
ASCII does not use the seventh bit as a ‘tag’ for 6-bit encoding charts, but rather incorporates all
7 bits into the numbering of their character codes. ASCII does support backwards compatibility
with FIELDATA, ITA2 and other 6-bit standards, by reserving the first 64 character slots in ASCII

for those compatible with 6 bit standards. Additionally, characters 1-32 (excluding the 0 slot,

90



which is a null character) are control characters, similar to the Supervisory codes present in
FIELDATA, and interoperable with them. These characters speak directly to the hardware of the
computer and specify formatting and print settings for the surrounding text.

It is important at this point to note, that while ASCII is often considered the first ‘modern’
character encoding scheme, and has far more name recognition today than any of its
contemporaries, it is still a computer-facing standard. That is, it is designed to encode information
in a way that is efficient and meaningful for the computer, rather than human users. Its function is
more complex than a simple cipher where A=1, B=2, and so forth. By encoding the control
characters into the same namespace as the alphabetical, numerical, and assorted other characters,
ASCII comes with all the tools to translate itself, and an ASCII-compatible computer requires no
outside interference or assistance to read and process ASCII-encoded information. Previous
standards, including FIELDATA also made use of extra code spaces within their standard to
convey metadata about their content, but ASCII was the first to have its system of such codes
formalized, standardized, and endorsed by the US government.

Between its first release in 1963, and ASCII-67, lowercase English characters were added
to the standard, filling out the table, and largely taking away the possibility for individual
implementations of the standard to add non-English characters to the unused code slots, such as
country-specific currency symbols, diacritics, or non-Roman characters. YUSCII (Yugoslav
Standard Code for Information Exchange) and its variants reformatted the ASCII code space to
work with both the Roman and Cyrillic alphabets, depending on software to interpret the encoded

text and determine which alphabet to use (Cyzborra 1998)
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The alphanumeric characters and symbols within ASCII include the 26 upper- and lower-
case characters of the English alphabet (52 total), numerals 0-9, and from 11 to 25 special graphic
symbols already in common use among other standards. Add these to the 32 control characters,
and ASCII contains 105 to 119 standardized characters, leaving 9 to 23 empty slots for expansion
or localization. Initially ASCII took a typewriter approach to diacritics, meaning that each such
character takes up not only a unique code space in within the standard, but a unique space in

print/display as well, resulting in accents being written after the letter they modify, such as “cafe’.”

4.2.5 EBCDIC and the P-Bit

The tech industry was more or less ready to roll over to the use of ASCII in the early 1960s,
with its first official documentation being released in 1963. However, IBM, one of the main
sponsors in developing ASCII, faced a crossroads at the same time: They had created the IBM 360
mainframe computer, with the intention of it being compatible with ASCII, as well as backward
compatible with their own in-house encoding standard, Binary Coded Decimal (BCD). Bob
Bemer, head of Logical Systems Standards for IBM at the time, describes the situation thus:

“IBM was going to announce the 360 in 1964 April as an ASCII machine, but their
printers and punches were not ready to handle ASCII, and IBM just HAD [sic] to
announce. So T.V. Learson (my boss's boss) decided to do both, as IBM had a store
of spendable money. They put in the P-bit. Set one way, it ran in EBCDIC. Set the
other way, it ran in ASCII. But nobody told the programmers! [...] They spent this

huge amount of money to make software in which EBCDIC encodings were used in
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the logic. Reverse the P-bit, to work in ASCII, and it died. And they just could not
spend that much money again to redo it (Bemer, 1999).”

The hardware was designed with an internal switch, called the P-bit, that was supposed to
change the encoding system back and forth between ASCII and EBCDIC—with EBCDIC being
the updated 7-bit version of IBM’s BCD standard. In the rush to push the hardware to market,
however, there was a miscommunication between the higher-ups and the thousands of
programmers working on the ground to build the machines and their operating systems. Bob
Bemer, referred to as "the father of ASCII" and the "father of COBOL", blames this mistake
directly on his boss, T.V. Learson, and IBM's refusal to wait for the final updates to the ASCII
standard. EBCDIC was built in-house at IBM, specifically for IBM computers, which was not that
uncommon at the time, as the process of technical standardization for computer software was in
its infancy. However, as | mentioned earlier, IBM was actively involved in the process of
developing a ‘universal standard’ for character encoding, which became ASCII. IBM's
undermining of ASCII's efforts set back attempts for standard consolidation by 30 years.

The problem was that the order in which characters are encoded in ASCII as opposed to in
EBCDIC. ASCII lists the capital letter alphabet A-Z, first and consecutively in its table, while
EBCDIC integrates the upper- and lower-case alphabets: A, a, B, b... Z, z. Additionally, the
programmers used EBCDIC encoding in the programming of the IBM 360, meaning that if the
hardware was switched to be ASCII compatible, the computer would not function. The reason this
happened appears to have been largely financial. IBM did not want to wait for the formal release
of ASCII, nor spend the time to reprogram the thousands of computers they were waiting to push

to the market. As a result, the 'universality' to which ASCII aspired was undermined from the very
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beginning, and EBCDIC continued to be present as an encoding standard for IBM machines until
the official adoption of Unicode, which is expansive enough to maintain backwards compatibility

with both ASCII and EBCIDC (Jennings 2020, Bemer 1999).

4.3 Creating Unicode

The initial proposal for what would become Unicode appeared in August of 1988, from
Dr. Joseph Becker, at the time employed by the Xerox Corporation, though the system he proposed
was not yet endorsed by Xerox, who was using their own proprietary standard (Becker 1988). It
lays out a system of encoding and namespace assignment that uses 16 bits, resulting in a total of
~65,500 possible characters. In a section titled “Sufficiency of 16 Bits?” he writes,

“Are 16 bits, providing at most 65,536 distinct codes, sufficient to encode all
characters of all the world's scripts? Since the definition of a "character” is itself part
of the design of a text encoding scheme, the question is meaningless unless it is
restated as: Is it possible to engineer a reasonable definition of “character"” such that
all the world's scripts contain fewer than 65,536 of them?

The answer to this is Yes” (Ibid, emphasis added.)

Future troubles with this assumption aside for the moment, we can see in plain English the
prioritization of efficient engineering and compact code for the machines that will use Unicode
over any kind of realistic assessment of the breadth of human writing systems, and fails to consider
altogether the needs of the human user in relation to the system being built. This harkens back to

Warren Weaver’s assessment of machine translation nearly forty years earlier, and reflects the
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general attitude that the efficiency of the computer, and data’s legibility to the computer was
tantamount, and that human behavior could (and should) adapt to accommodate the code, as well
as that all human scripts could (and should) be reduced to fit within the original 16-bit framework

of Unicode (Weaver 1945, Mackenzie 1980, Mackenzie 2005).

4.3.1 Compatibility

In considering the motivations of the founding members of the Unicode Consortium who
created the Standard and the Consortium itself, we must look back again to the series of events
which took place surrounding the previous attempt to launch a unified character-encoding standard
in the mid 1960s. As discussed previously, ASCII was already in use during this time, but as
computing grew more widespread and communication between humans via computers became
more common, designers and engineers at Bell Labs and IBM realized that fundamental linguistic
agreement on the back end was necessary to make sure messages could be created, transferred,
and stored without translation or file degradation issues. The flawed hardware switch on the IBM
360 computers which would have allowed for the use of both ASCII and EBCDIC encoding
standard proved damning enough to undermine the entire operation. The technical failure of the P
bit was a pivotal moment in the history of character encoding, but was by no means the only
technical shortcoming faced by 7-bit encoding systems (ASCII). The concept of cross-
compatibility in computer hardware and software was nascent at the time, and the ability to
universally update the shared components (including encoding standards) of computers was almost

entirely absent. This resulted in an environment where each individual computer or group of
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computers working together could “‘evolve’ on its own, outside of standardized updates applied
from the top down.

In order to successfully create a universal standard, the early developers of Unicode
determined that the new standard would need to be backwards compatible with ASCII-encoded
files, at the very least. The failure of the universal hardware roll out of ASCII machines, and lack
of ability to push updates to computers universally made this necessary in order to preserve as
much of the ASCII-and-earlier information extant in the world’s computers. This marks the
beginning of (what would become) Unicode’s interest in preservation of digital textual materials,
which remains an important part of its mission today, but is notably distinct from the idea of

“language preservation” with which Unicode promotes itself today.

4.3.2 Linguistic Considerations

Encoding standards such as Unicode permanently assign unique identifiers to defined,
constituent pieces of the larger whole. In Unicode’s case, those pieces are characters. The amount
of semantic information contained within a single character, however, varies dramatically among
orthographies. When these semantic and other linguistic variations are not accounted for during
the development of the systems designed to standardize them, trouble inevitably occurs.

As we have seen, ASCII was developed for largely US - UK (English speaking)
communication, building on the legacy of wartime communication standards created by the US
military’s DARPA, and later, ARPAnet. The use of other scripts or special characters during this
time were mutations of ASCI|I, rather than ever becoming incorporated into the ASCII standard

formally. These mutations vary from the addition or substitution of some [accent] characters, to a
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complete remapping of the standard to support different alphabets, and often continued down their
own branch of the evolutionary tree, morphing into language/alphabet-specific standards. The
countries of the former USSR, in particular, formalized and maintained ASCII-variant standards
for Cyrillic languages and keyboards developed during Soviet isolation (Czyborra 1998).

Dozens of global ASCII variations, as well as bespoke standards for languages that did not
map well to the 128-character layout of ASCII (and QWERTY keyboards) were popping up, and
this had the potential to prevent clear communication between PCs with different encoding
standards. As Unicode began its development, making sure that as many of these standards could
be comfortably ported into the Unicode Standard as possible was a high priority. Like with ASCI|,
efforts were made to arrange characters within the expanded namespace to make backwards
compatibility as universal as possible. As a result of this, many languages’ full orthographies were
dumped into Unicode as-is. This aides ease-of-access from an encoding perspective, as all the
characters for a single language could be captured via a range of encoded IDs, for instance, the
Greek alphabet is encoded together under the UTF U-03XX encodings, preceded by Latin in the
U-02XXs, and followed by Cyrillic in the U-04XXs. This organization system, however also
created points where similar or identical characters appeared more than once within the Standard.

In many places within the Standard, characters are cross-referenced with their sibling
characters, much in the same way that library catalogs cross-reference items listed under more than
one subject heading and point the user to similar categories within the classification system. This
solves the problem of multiple identical characters for the computer—for which it was not really
a problem in the first place—by creating built-in connections between characters which would

normally be siloed by language. It also provides some assistance to humans attempting to trawl
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the Unicode nameslist, but Unicode itself makes it quite clear that the publically available
nameslist is not truly intended for human use, but is rather an adaptation of the machine-readable
version, providing a text-searchable, but not semantically linked in any way, list of all the
characters Unicode supports. That is to say, while the beginnings of a “cataloging mindset” appear
within this structure, the infrastructure necessary to support its use by humans remains missing.
Taking this approach allowed developers and programmers to work quickly on creating
and implementing the new standard by passing over the specifically language-based issues with
ASCII and focusing on building the infrastructure of Unicode, which was to be big enough to
accommodate the occasional double-encoding of a character. In fact, “get bigger” seems to have
been the primary solution the Unicode Standard developers came up with for dealing with the

growing multilingualism of computing environments.

4.3.3 Technical Considerations

The number of characters possible on a typewriter were limited to the number of keys
(though doubled by the use of the Shift key), and the number of keys were limited by a vaguer idea
of what would be considered ‘efficient’ for the process of typing, and “superior’ to the previous
generation’s technology. The number of characters in digital text is not limited by the number of
keys (though quick access to characters remains bounded to that physicality), but by the number
of bits available for characters to be assigned to. ASCII, being a 7-bit standard had a limit of 128
unique identifiers to be assigned to the letters and characters of the English alphabet.

The Unicode Standard intended to increase that limit by several orders of magnitude, first

by increasing the basic namespace to 8-bits, doubling the number of character slots to 256 and then
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by the implementation of a very clever bit of numbering trickery, which allows Unicode to function
as a 32-bit standard, while still limiting the length of each character’s unique identifier to no more
than 8 characters.

The standard and format developed by IBM and originally set to be used as Unicode had a
few issues, especially in regards to backward compatibility. This first draft universal coded
standard (UCS) “provides the capability to encode multi-lingual text within a single coded
character set. However, UCS and its UTF [Universal Character Set Transformation Format, or
later Unicode Transformation Format] variant do not protect null bytes and/or the ASCII slash
(/™) making these character encodings incompatible with existing Unix implementations” (Pike,
2003). These issues were identified by researchers working on Plan 9 from Bell Labs, an operating
system based on the Unix kernel, and therefore with a specific investment in compatibility with
Unix implementations. One developer, Rob Pike, recalls feeling frustrated with IBM’s UTF, and
along with Ken Thompson set out to create an alternative version which maintained encoding
efficiency while solving some of the problems they had encountered.

“UTF-8 was designed, in front of my eyes, on a placemat in a New Jersey diner one
night in September or so 1992. What happened was this. We had used the original
UTF from ISO 10646 to make Plan 9 support 16-bit characters, but we hated it. [...]
I received a call from some folks [...] who were in an X/Open committee meeting.
They wanted Ken and me to vet their FSS/UTF design. [...] Ken and | suddenly
realized there was an opportunity to use our experience to design a really good

standard and get the X/Open guys to push it out.” (Ibid.)
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What they essentially created was a way to encode the character encodings so that when
processed by the computer they ‘unpacked’ themselves, turning a single 8-bit string into as many
as 6 bytes of data, with the first byte in the sequence indicating how many bytes were encoded in
total. This creates efficiency by not only allowing the code to remain packed up until needed, but
also by creating patterns within the byte sequence which made it easier to find the start of a
character from anywhere in the byte stream, one of the major issues that Pike and Thompson had

with IBM’s initial UCS.

An easy way to remember this transformation format is to note that the
nunkber of high-order 1's in the first byte signifies the number of
bytes in the multibyte character:

Bitse Hex Min Hex Max Byte Seguence in Binary

1 T 00000000 0000007 Owwwwwww

2 11 Q0000080 O0000TFF 110wwwww 10vvvwww

3 16 OQO0000E00 OO00OQFFFF 1110wwvwv 10vvwwwwy 10vvwwvvw

q 21 00010000 O01FFFFF 11110wwwv 10vvvvwvwv 1lO0vvvwvvwy 10vvvvvv

) 26 00200000 O3FFFFFF 111110wv lOvvvwwvy lO0vvvvvwy 10vvvvvy lOvvvvwww
g 31 04000000 TFFFFFFF 1111110v 10wvvvvvwvy 10vvvvvwvy 10vvvvvy l0vvvvww

10vwwwww

Figure 6 Unpacking UTF-8 codes

This bit of code packing and unpacking means that UTF-8 and UTF-32 can both support
as many as 2%, or 4,294,967,296 individual codes. However, Unicode is based on UTF-16
encoding, the limitations of which mean that in practice Unicode is limited to 17 planes of 65,536
characters each, and with 2048 code points reserved as surrogates and 66 as non-characters, that
leaves just over 1.1 million total unique codes available to be filled within the Unicode standard.

As of Unicode 13.0, 143,859 of these spaces have a character permanently associated with them.
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This represents 12% of the total available space, and with over a thousand new characters added

with each update, that total will continue to rise.

4.3.4 Market Expansion

Working off of the ways that ASCII failed to enter the market in the 1960s as a universal
standard, despite being endorsed by the American government, IBM, and Bell Labs created an
anticipatory consortium to ensure cross-compatibility and to prepare the market for the launch of
Unicode as a replacement for ASCII and all its variants. In this context, an *“anticipatory
consortium” is one that is formed deliberately, before the release or formalization of a standard, in
order to ensure that all the major players in the area are in agreement as to how the final standard
itself will be structured and applied (Weiss and Cargill, 1991).

So, it was not out of a sense of moral obligation, or a desire to preserve the world’s
languages that Unicode was produced, but rather to ensure that the global tech market remained
united under one standard, preferably under the control of the corporations (often descendants of

what were originally academic or military operations) who were already dominating the market.

4.4 Conclusion

The way that the *space’ of Unicode is structured currently means that the Standard has a
limited number of slots, which then must be curated by the Consortium to best make use of that

finite space. Anyone can apply to add a new character/character set to the Standard, which involves
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a process of proving the audience for and necessity of a new addition to Unicode. This process is
vetted by the voting members of the Consortium, and final say on design standards, official
‘meaning’ and adoption/rollout remains with many of the same corporations which include
Unicode as a part of their product. The implementation of the Adopt a Character program in 2015
provides those without institutional power a chance to engage with the Unicode ‘brand,” rather
than with the Standard or Consortium in any meaningful way. Notably this program was
implemented shortly after the first integration of emojis as permanent part of the Standard.

While Unicode assures users that they have enough space for all human languages, the
namespace of Unicode is currently limited to just over 1.1 million potential codes, 143,000 of
which are being occupied as of March 2020 and fails to consider the ever-developing and
expansive nature of human communication, while retaining its strict policy stating that once a
character is encoded it cannot be moved or removed, creating a clear bottleneck in a supposedly
spacious system (Unicode ® Statistics 2021). While new languages may not be springing forth
fully formed left and right, the addition and rapid expansion of emojis to the Standard demonstrates
the fine and quickly blurring line between preserving language and creating an incubator for future
linguistic evolution—something which Unicode has stated is not a part of their intended scope.

When approaching the creation of Unicode in the 1980s, the descendants of Bell Labs and
IBM were fundamentally picking up where they left off in the 1960s, by attempting to solve a
hardware compatibility problem between their devices. At the engineering level, a new character-
encoding standard was being approached as an information management issue, at the corporate
level, a new standard would help solve a problem with their product, and at an industry level,

facilitate the opening of the global technology sector. Despite acknowledging that any new
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character-encoding standard must incorporate a larger namespace in order to allow for the many
extra characters that were already critical to global communication, neither of these groups
approached the encoding problem as a linguistic one. The priorities of the Consortium members
and Standard developers at this juncture have since gone on to shape the digital world which we

currently inhabit in untold countless ways.
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5.0 Emojis &9

In this chapter | explore the relationship between Emojis and the Unicode Standard,
looking at the origins of these visual characters in digital text, and examining the treatment given
to them by the Unicode Consortium and its constituent members in creating and extending the
Unicode Standard. First, | give an overview of the history of emojis, from their origin on Japanese
mobile devices in the 1990s, their role as hardware-specific features on those devices, and their
subsequent integration into the Unicode Standard concurrent with their adoption into the Western
market. Secondly, | probe the nuances of what makes a character an emoji versus any other sort of
visual symbol or glyph in Unicode. This leads to a discussion on how meaning is assigned and
regulated (or not) within Unicode, and via a close reading of a few selected emaojis, | will discuss
the gaps within Unicode’s object-based system of organization, and the added pressure that emojis’
semantically complex nature puts on how we identify and use the objects housed within the

encoding standard.

5.1 The Birth of Emojis

In the past decade, emojis have taken the internet and the wider digital world by storm. There
have been novels, movies, and innumerable think pieces about these little pictures that have made
their way into our everyday vocabularies (Mukerjee 2017, Roger 2015, Schwedel 2018, Lenton

2018). Unicode existed before emojis, and even had their own set of “pictographic characters’
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which predates the original emoji set (UTS #51: Unicode Emoji, 2021). Despite this, it was the
addition of emojis specifically which prompted larger conversations around how these types of
characters are used, stored, and perceived in digital space. What makes emojis so different from
any other character that Unicode encodes? Part of the answer lies in the origin of emojis, and the

way that they came to be added to Unicode, and at the request of and to the benefit of whom.

5.1.1 What are Emojis and Where Did They Come From?

The term “emoji” comes from the Japanese characters meaning “picture character:” #= (e
= picture) + 37 (moji = written character), and is not, as is sometimes believed, a spin-off of

the English term “emoticons” used to describe pictures (usually faces) created in-line with text via
regular alphabetical, numerical, and punctuation characters (FAQ — Emoji & Pictographs, 2021).
Unicode defines emojis thusly: “Emaoji are often pictographs—images of things such as faces,
weather, vehicles and buildings, food and drink, animals and plants—or icons that represent
emotions, feelings, or activities.” (UTR-17 Unicode Character Encoding Model, 2008). The Emoji
Report goes on to explain,
“Emoji may be represented internally as graphics or they may be represented by
normal glyphs encoded in fonts like other characters. These latter are called emoji
characters for clarity. Some Unicode characters are normally displayed as emoji; some
are normally displayed as ordinary text, and some can be displayed both ways.” (Ibid.)
The relationship between emojis “emoji characters” and the other glyph characters within Unicode

is illustrated in Figure 7, below. The nuance in this differentiation between “normal glyphs” and
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emoji characters is crucial to understanding emojis’ place in the world of digital text. Unlike pre-
existing pictographs, dingbats, and symbols, emojis are the first characters in Unicode to be
permanently (and sometimes exclusively) encoded with a prescribed graphical representation,
rather than with language- or orthography-based descriptors, which rely on reference back to a
previous analog set of meaningful characters, such as an alphabet, and which can vary visually

based on the typeface, font, or other environmental factors.

Glyphs

Emojis

Emoji
Characters

can be encoded
either way

are encoded as fonts

| 1B g
T yny

are encoded as graphics

Figure 7 Venn Diagram of Types of Encoded Characters Within Unicode

Emojis formally encode for the first time versions of smileys, emoticons, and other
makeshift affective symbols developed on the typewriter and with the characters of previous
encoding standards, marking a shift in the way that tone and emotion are able to be conveyed via

formalized writing systems (Highfield 2018; Freedman 2018). Emojis did not, however, pop fully-
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formed from the brow of Unicode, but were the result of a nearly decade-long process of global

integration and standardization.

5.1.2 The first emojis

The first emojis appeared on Japanese cellphones in 1997, following some initial use of
pictographs in Japanese pagers (UTS #51: Unicode Emoji, 2021). Initially they were carrier-
exclusive to J-Phone, now known as SoftBank, and premiered with their SkyWalker DP-211SW
model phone (Hanberg Alonso, 2021). The set included 90 characters designed in black-only pixel
art and containing such future classics as “thumb’s up,” “beating heart,” and “smiling poo.” See

Figure 8 below for the entire character set.
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Figure 8 SoftBank's 1997 set of monochromatic emojis
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Following the J-Phone/SoftBank set, Japanese carrier NTT DoCoMo introduced a set of
176 emojis for use within their proprietary internet service called “i-mode.” This set of pixel-art
emojis, available in a rainbow of colors, but with each individual character being monochromatic,
debuted in February 1999, and were designed by Shigetaka Kurita as a way to expand the
communicative capacity of i-mode, which only allowed for 250 characters per message (Hanberg
Alonso, 2021). The DoCoMo set is widely credited with launching the emoji phenomenon, as this
was the emoji set which gained popularity in Japan initially, and reached a wider market than the
J-Phone, whose touch-screen hardware placed it enough outside the mainstream mobile phone

market at the time that the J-Phone set of emojis did not gain the audience or popularity of the
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following emoji generations. Prior to comments made on Twitter by Kurita himself in 2019, it was

believed that the DoCoMo emojis were the first set ever produced for cellphones.

J-PHONE

Figure 9 Whale emoji on J-Phone

Kurita’s DoCoMo emoji set remained the standard for emoji characters in Japan, and
throughout the Southeast Asian markets for nearly a decade. Little appears to be written in English

about the development of these character sets during that decade, and emojis would remain largely
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unknown to the West until American technology companies attempted to expand into the Japanese

mobile phone market.

oMb sV & A L M
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Figure 10 Kurita Emojis for DoCoMo 1999
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Translated from Japanese by Google

Pokebell was the first pictogram on mobile terminals in
Japan, but | think that the DoCoMeo pictogram |
developed was not the first pictogram, but J-PHONE's
pioneer DP-211SW was the first#FhL 4 v b H#emoj

10:27 AM - Jan 3, 2019 - Twitter Web Client

74 Retweets 140 Likes

Figure 11 (https://twitter.com/sigekun/status/1080848236653334529)

Apple created a partnership with DoCoMo in 2008 to integrate the two platforms. This was

a strategic move on Apple's part to gain a foothold in the Japanese and wider Asian mobile phone
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market. Apple's adoption of emojis as a part of this merger was a reflection of their enormous
popularity already in Japan. They recognized that popular features, such as emojis, on Japanese
phones must be brought over/compatible with Apple products entering the market, to entice
customers away from established Japanese brands, as well as to prevent iPhone users from being
isolated or restricted in their communications with older / different Japanese DoCoMo phone
models (iPhone: About using the Emoji keyboard 2009). It was Kurita’s emoji set on DoCoMo
which had the greatest aesthetic influence on Apple when they began the process of adding emoji
characters to the iPhone’s repertoire, especially since the two phones would be interoperable and
needed to maintain visual (and presumably semantic) consistency between how the characters
appeared across the different devices. Prior to this, all emoji or pictogram characters available for
use on mobile devices were carrier-specific. This was possible because the emoji characters were
not yet part of any standardized text or character system, and were essentially being created as a

‘feature’ of the hardware they appeared on.

5.1.3 Bringing Emojis to Unicode

In 2006, Mark Davis, on behalf of Google, created an internal memo for consideration by
the Unicode Consortium. It read in part, “There are a number of symbol sets that are in widespread
use, but currently can only be mapped to private use characters on input. The UTC should consider
whether or not it would be useful to encode these, or some subset. (Davis 2006) He makes
reference to widely-available symbol fonts such as Webdings and Wingdings, then links to the
DoCoMo character sets, as well as symbol sets being used on Vodafone devices in Japan, as well

as on KDDI “au” brand devices. This was the first official Unicode documentation to take into
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consideration the encoding of visual symbols of this type, and also acknowledges that Western
tech leaders such as Google have had a close eye on the development of the Japanese cellphone
market. Following this, Google began encoding some of the Japanese emojis to private-use codes,
separate from Davis’ suggestion to Unicode. (Hanberg Alonso, 2021). Private-use codes are sets
of *blank’ spots for characters within an encoding system, for which individual developers can
then create their own proprietary characters. These characters will only appear on devices / in
programs where they have been programmed to appear, and are not cross-platform compatible.
The set of emojis characters encoded to these private use codes became available exclusively for
use within the Google Gmail platform.

In response to Davis’ proposal to Unicode, Andreas Stoetzner, a type designer and editor
of the sign and symbol magazine SIGNA, and Dr. Deborah Anderson, a scholar of Signography—
the study of signs and symbols—urged Unicode to accept their own proposal for the encoding of
approximately 1,000 symbols “dealing with the orientational signage in public space”,
recommending that all the proposed symbols be accepted as a single batch of related characters,
in the same manner that a language’s alphabet might be encoded. (Stoetzner 2006). Stoetzner and
Anderson’s proposal focused on the integration of already common signs with established cultural
meanings in to the Unicode Standard, and proposes that they be treated as its own orthographical
set. This is something that has come to be a part of the Unicode Standard today, with sets of
alchemical and astrological signs encoded together, but was met with some resistance at the time
(Scherer 2008, Davis 2014).

Perhaps more importantly, Stoetzner and Anderson, “[S]trongly recommend NOT to

randomly encode some picked-up industry fonts in use by any company. Remind "Zapf Dingbats".
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For the proposal mentioned above we embarked on extensive collecting and research work in order
to destillate [sic] the TYPES from the TOKENS.” (Stoetzner 2006.) This appears to be in direct
response to Davis’ suggestion that symbol fonts, a group of which Zapf Dingbats is a prominent
member, be potentially included for direct mapping as Unicode symbols (ITC 1978, p. 36).
Stoetzner’s concern appears to be in regards to eating up valuable encoding space with
‘meaningless’ symbols designed solely for the adornment of text, evidence of the scarcity mindset
which has surrounded the Unicode-as-Good model from its inception. This proposal was largely
ignored, and can be considered the beginning of the debate within Unicode regarding which types
of symbols, both from pre-existing sources and those developed specifically for Unicode, should
be included within the Standard, and which should remain delegated to fonts or private-use codes.
This is a debate which continues to this day, as evidenced by its frequent presence in meeting
agendas, notes, and listserv threads.

While Google was quietly adapting Japanese emoji to private-use characters, Apple
completed its deal with DoCoMo to bring the iPhone to Japan in 2008. The subsequent release of
the iPhone (OS 2.2) in Japan brought with it the first emojis to appear on an Android or Apple
mobile device (iPhone: About using the Emoji keyboard 2008). Emojis were still limited to phones
using Japan’s SoftBank as their carrier, they required specific keyboard setup, were limited to
communications between SoftBank devices, and were not backwards compatible. Emojis were not
available on Western phones at the time without a hack. (iPhone 2008, Hanberg Alonso 2021).
Despite this, emojis quickly became a phenomenon both in Asia and North America, prompting
both the first wave of cultural critique of the characters, as well as their permanent codification

into Unicode.
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The addition of emoji characters to the Unicode Standard was put to an informal vote via
the Unicode Consortium listserv in December 2008 (Davis, 2008). While there was debate about
the usefulness of creating an entirely separate category of character for these visual characters, the
first emojis became an official part of Unicode with the release of Unicode 5.2.0 on October 1,
2009. Perhaps as a concession to the dissenters, the set of 114 characters added—already popularly
referred to as emojis by the public, consisted of many of which had already existed within the
Standard as dingbats and other pictographs and the set was not yet formally called emoji by
Unicode, but rather fell under the heading of “Miscellaneous Symbols.” The Unicode 5.2.0 release
notes describes them as such;

The Miscellaneous Symbols block consists of a very heterogeneous collection of
symbols that do not fit in any other Unicode character block and that tend to be rather
pictographic in nature. These symbols are typically used for text decorations, but they
may also be treated as normal text characters in applications such as typesetting chess
books, card game manuals, and horoscopes. (Unicode 5.2.0, p 482)

The closest thing to a direct reference to emojis themselves comes just a few paragraphs
later, as the report describes how,

The Miscellaneous Symbols are derived from a large range of national and vendor
character standards. Among them, characters from the Japanese Association of Radio
Industries and Business (ARIB) standard STD-B24 are widely represented in this
block. The symbols from ARIB were initially used in the context of digital
broadcasting, but in many cases their usage has evolved to more generic purposes

(ibid).
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This acknowledges that these symbols which originated with Japanese cell phone characters had
grown to wide enough usage that their permanent encoding became necessary. Prior to this, while
characters were encoded as sets, these sets usually represented a distinct and complete
orthography, essentially “adding a language” to those that Unicode could support. The addition of
these visual characters, and the acknowledgement by Unicode that they came to be via a different
route than traditional orthographic symbols left the door open to the set to be continually built
upon, essentially growing the new emoji vocabulary within the environment of Unicode. We have
seen this in practice in the years since, as petitions and advocacy groups have developed with the
purpose of getting a particular emoji or another added to the Standard—something that we do not
see, and in fact makes little sense, in the context of a traditional ‘language’ (Glaser 2019).

The western media and public fascination with the characters began in earnest once they
had been encoded in Unicode and were widely available in the United States. At first this was only
on Apple products, as Apple’s had gained exclusive access to the software integration of emojis
into their devices (iPhone: About using the Emoji keyboard 2009). Apple enthusiastically
advertised the new characters and their potential uses to its userbase. Google then began its
integration of their own email smileys, which used private-use character code, with the Unicode
Standard emoji sets, with coverage eventually expanding across all operating systems using the
latest Unicode version. Apple and Google in particular, because of the huge amount of market
control and influence they wielded, were invested in a cross-platform solution to character / symbol
compatibility, and were able to take hold of both ends of the emoji release and distribution
process—both companies have been represented as Consortium members since 1998 and 2006,

respectively (The Unicode Consortium Members 1998, 2006). And as emojis continued to sell
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mobile devices, the growing influence of emojis on the Standard and the Consortium became more

apparent within the Unicode website, both its content as well as its structure.

5.2 Emojis as Objects

Let us take a moment to examine the idea of emojis as ‘semantically complex’ objects,
relative to the types of characters which Unicode was initially designed to encode. Complexity is,
of course, relative and languages such as Chinese, Japanese, and Korean (CJK) assign meaning at
a character level in a way that languages such as English do not.

The letter "j" for example can have many contextual meanings, as a name or initial, and a
variety of other things, but just the letter "j" on its own and out of context does not convey a
culturally relevant piece of information on its own-- not even how it is pronounced, considering
that "j" is vocalized differently across languages which use it in their alphabets. Emojis, however,
can serve as meaningful linguistic objects on their own, without the necessity of context provided
from other characters, functioning more on the level of a word or morpheme than a phoneme within
the linguistic structures where they are used. Many CJK languages also struggle with the Unicode
framework, as each character encoded essentially represents a “word” in the language, meaning
that for “complete” Unicode compatibility, hundreds of thousands of characters would need to be
encoded. This issue predates emojis, and even Unicode, and is the direct result of Warren Weaver’s
assumptions about how languages are translated (Weaver 1949, Mullaney 2017). However,

because of their born-digital nature, emojis are not associated with a particular language or its
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alphabet, and it therefore becomes easier to see how they vary from Unicode’s expected norm,
allowing us to learn about those norms and how they play out in real world use.

A morpheme in formal linguistics is the smallest unit of semantically meaningful text—
smaller than a word, as it includes things such as prefixes, suffixes, abbreviations, and other similar
parts of speech. A phoneme is similarly the “minimal unit in the sound system of a language”
which translate roughly but not directly to the letters in a given language’s alphabet (Glossary of
Linguistic Terms 2003). This distinction is at the crux of what makes emojis so difficult for
Unicode to manage both within their own organizational structure, but also as textual objects which

circulate in digital space. The morphemic quality of emojis is evident through the way that emojis
are labeled both within Unicode as well as within popular culture. The "pile of poo™ emoji (&

U+1F4A9) is able to stand on its own representing such a pile of poo, but requires us as readers,

and Unicode as record-keepers, to string together the letters "smiling pile of poo” to form a
descriptor. Let’s compare the entries of “j” to that of “ &) within the official Unicode nameslist—

the Standard itself, insomuch as it can be reduced to a single .txt document.

00eR LATIN SMALL LETTEE J
® (latin small letter dotless j - 0237)
® (mathematical italic small dotless ] - 1DEAS)

Figure 12 LATIN SMALL LETTERJ

1F4nS5 PILE OF POO
= dog dirt
* may be depicted with or without a friendly face

Figure 13 PILE OF POO
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In this format, we can see the first inkling of how a ‘cataloging mindset’ defines how
Unicode characters are documented. To the left is the unique 1D which tells a computer which set
of code needs to be activated to display the associated character. On the same line, in all caps, is
the formal title of the character, here “Latin Small Letter J” and “Pile of Poo.” Note that in both
these cases, the character being defined is not present in its own name, but this does not hold true
with other characters, such as 004A LATIN CAPITAL LETTER J. Conversely, it is currently
impossible for emoji characters to appear in the Unicode nameslist, as it remains encoded in
ASCII, which does not allow for such characters. This is done as a compatibility measure, and we
will discuss its impact on the Standard in a later chapter.

Beneath the UID and name line, indented once, appear such pieces of metadata as alternate
names (indicated by “="), related terms (“x”), and notes on the appearance or categorization of the
character. Another possible metadata items are <control>, indicating that the character is a control
character which performs a function within the text, i.e. a line or page break, or does not appear as
a displayable character on its own. And finally, is the #, which cross indexes where visually
identical but encoding-unique characters exist within the Standard. Each item of this nature

appears on its own line.

5.2.1 Regulating Meaning

The method that Unicode uses to define a character tries not to assign a fixed meaning to
them, but rather reinforce their equality at the level of the descriptor, as each receives a single

unique identifier within the Unicode namespace. From the computer’s perspective, all Unicode
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characters are indivisible, atomic pieces of code. Emojis in particular, however, are stylized in

their presentation, and humans perceive them as images.
Even emojis which 'contain’ text such as 2, 2], or [ are stylized to emphasize that they

are not a part of the 'regular’ text. The red coloration and two emphatic underlines on the “Hundred
Points Symbol”, and the green and blue boxes on the “Squared CJK Unified Ideograph-6307"" and
“Squared Cool” respectively, serve to immediately separate these characters from those around
them and emphasize their symbolic sociocultural meanings, such as doing well on an exam, noting
a reserved spot or the designated hitter spot in a baseball lineup, or associating a message or person
with the cultural vernacular meaning of cool. These characters can all be typed easily without

emojis-- “100”, “¥§”, “cool” —but lose much of their contextual meaning when doing so.

Because we see and categorize emojis differently than ‘regular' characters, we treat them
differently as well— both in terms of the linguistic role which they play in our communication,
and in terms of how meaning is applied to them. Because emojis do not draw on an already existing
alphabet/language, and are developed out of whole cloth based on user proposals and Consortium
research/agendas, Unicode is sidled with the weight of standardizing, normalizing, and reifying
the meanings of each emoji-- despite this being explicitly outside the scope of their stated goals
(UTS #51 Unicode Emoji 2021, Overview—Unicode 2021). Unicode has handled this by
attempting to divorce themselves as much as possible from the standardization of the visual
representation of emojis, while still prescribing standardized interpretations on essentially
‘invisible' objects.

The Unicode Standard indicates some guidelines for the appearance of emojis, and in

recent years has worked to resolve issues with characters that have appeared inconsistently across
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platforms, notably in the case of the pistol emoji, which transitioned from a realistic-appearing
firearm to a brightly colored toy gun across all major platforms after Apple changed their own
representation in response to the high rate of gun-based violence in the United States (see figure

below).
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Figure 14 Evolution of Pistol Emoji 2013 — 2018

Because Apple is a part of the Consortium, and has been intimately involved with the
adoption and popularization of emojis, they made use of their power behind the scenes at the
Consortium as well as within the marketplace to essentially peer pressure the other major emoji
representation platforms (Google, Twitter, Samsung, Microsoft, Facebook, WhatsApp) into
matching their representation of the pistol (Berard, 2016, Burge 2018). This shift is not reflected
in the Unicode nameslist, where the emoji continues to be listed only as “pistol” with the synonyms

“handgun” and “revolver” associated with it. The majority of the less popular platforms’
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representations of this character remain that of a realistic-looking handgun, highlighting the public
relations aspect of the change for the major carriers seeking to remain compatible with the industry
leader—Apple—and prevent potentially disastrous cross-platform miscommunications (Burge
2016, 2018).

A look at the meeting minutes and listserv discussions around the adoption of new emaojis
and the tweaking of current ones reveals a distinct increase in the amount of visual control Unicode
is attempting to exert over emojis, an implicit acknowledgement from Unicode that emojis are
different from the other characters that Unicode encodes. | also interpret this as an attempt to
regulate the meaning of emojis, as much of the metadata associated with non-emoji Unicode
characters is in regards to the long linguistic heritages from which they derive—a history that
emojis do not have. It is also important to point out that while the discussion on future emojis is
open for any member of the consortium to join, the number of actual individual participants (as
opposed to organization-level participation) engaged with the emoji approval process is tiny— the
most recent meeting minutes record comments from three individuals regarding their thoughts on
the proposed emojis. Each of their contributions, while detailed and thorough, represents a tiny

fraction of the members who are eligible to so comment.

5.2.2 Emojis as Visual Objects

But just the written name or description of an emoji is not the end of its meanings, and only
serves to unlock another level of semantic complexity these objects have as compared to other

characters encoded by Unicode. One aspect of this is culturally-specific interpretations of
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individual emojis-- much like how "j" has multiple pronunciations in different languages, emojis
can have different meanings depending on the audience and context. I'll give an example:

The "smiling face” emoji appears at first to be a straightforward adaptation of the classic
"smiley", consisting of a circular yellow face containing black eyes and smiling mouth. U-1F642

@© is "Slightly Smiling Face" in Unicode, and its description from Emojipedia reads, "A yellow

face with simple, open eyes and a thin, closed smile. Conveys a wide range of positive, happy, and
friendly sentiments. Its tone can also be patronizing, passive-aggressive, or ironic, as if saying This

is fine when it’s really not (Slightly Smiling Face Emoji, 2021)."

1F64z2 SLIGHTLY SMILING FACE
% (white smiling face - 263R)

Figure 15 Slightly Smiling Face ©)

]
=3}
Lad
e

s WHITE SMILING FACE
% (slightly smiling face - 1FG64Z2)
= have a nice day!

Figure 16 White Smiling Face ©

As we can see from their entries in the Unicode nameslist, U-1F642 Slightly Smiling Face
is cross-referenced with U-263A White Smiling Face. In this case, “White” does not refer to the
race or ethnicity of the depicted character, but rather is used to indicate that “when shown with
monochrome fonts, this character is intended to be displayed usinga hollow or outlined
appearance” (Emoji Glossary, 2021). U-263A is a pre-emoji symbol, and falls into the category of

characters which can be displayed either graphically as an emoji, or non-graphically as a part of a
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character font set. This character defaults to being displayed textually, and must be combined with
U-FEOF Variation Selector-16 in order to show a smiling yellow symbol in the same style as other
emojis. This is done automatically in most mobile keyboards, meaning that the white U-263A ©
emoji character presentation is rarely seen in practice, and users must deliberately seek out that

version of the character should they desire to use it.

FEOF VARIATION SELECTOR-16
= emoji wariation selector

Figure 17 Variation Selector-16, U-263A © + U-FEOF = @

However, upon combining these two characters, the resulting emoji gains several new
affective visual features. In addition to now being a colored character in shades of yellow and pink
with black lines, the U-263A + U-FEOF emoji has closed eyes, and gains rosy cheeks and relaxed
eyebrows, see Table 8, below. This presentation of the character is known simply as Smiling Face
Emoiji, and is, according to Emojipedia, “A classic smiley.” (White Smiling Face Emoji, 2021).
Significantly, Smiling Face Emoji does not carry with it any of the disingenuousness of the U-

1F642 ©) Slightly Smiling Face, but rather represents a truly happy state for the character, and

presumably its human user.
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Table 8 Smiling Face Emoji Presentation

Emoji Presentation Character Code | Name Date Added to
Unicode
U-263A | White Smiling Face 1993, Unicode 1.1, as a
pictographic symbol
U-1F642 | Slightly Smiling Face 2014, Unicode 7.0,
U incorporated into
~—
Emoji 1.0 in 2015
U-263A + | Smiling Face U-FEOF modifier
F —
e U-FEOF added in 2015, to
~r
create emoji

presentation

This is interesting because while U-263A © + U-FEOF @) and U-1F642 ©) are visually

distinct, making determining the difference in their intended meaning easy for the reader, the

underlying character of U-263A © appears almost identical visually to U-1F642 (©), aside from

the color of the smiling face. This would not appear to be a problem as modern technology

automatically converts U-263A © to a different presentation, however, the two characters remain

cross-referenced within the official Unicode documentation. What this means is that these two

glyphs are being marked by Unicode as being semantically similar, if not identical to one another.

124




So why not simply wipe the slate clean and “rewire” U-263A © to be the emoji character version
of U-1F642 (©), and establish Smiling Face Emoji ©) as a single character encoding, rather than

the result of a character-plus-modifier set up? Unicode does not allow for the deletion of characters,
and is also strictly bound to the permanence of its encodings as a part of backwards compatibility.
The timeline of these characters’ addition to the Standard provides some insight into why these
characters are related to one another in the way that they are, and the way that the Consortium
chose to treat emojis in general differently from other encoded sets.

White Smiling Face U-263A © came first, encoded with Unicode 1.1 in 1993, six years
before emojis were introduced on Japanese cellphones, indicating the smiley’s pre-emoji heritage,

as well as pointing at the long history of people using mechanical devices to create the appearance
of faces amidst text (Typographical Art, 1881). Next came U-1F642 ©) in 2014, under a

completely different encoding. Following this release, both of these characters were grouped under
the initial Emoji 1.0 release in 2015, with the emoji characters such as U-263A © then being linked
to the emoji variation selector U-FEOF, which as seen above, automatically alters that character’s
visual presentation to create a consistent aesthetic look to the emoji set. However, in the case of
U-263A © specifically, a simple paint job would have only confused things more, creating a U-
263A © character colored in yellow like the rest of the emoji face set—making it then almost
visually identical to U-1F642 (©). This resulted in the makeover of the U-263A + U-FEOF emoji
presentation to the softer, more detailed visual representation persistent to this day. (Scherer 2008,
White Smiling Face Emoji 2021). However, the two characters and its three presentations remain
cross-referenced within the Unicode nameslist, despite the divergence in meaning and affect

between the two “final’ emoji presentations. This preserves the historical relationships between
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these characters, and ensures greater stability for Unicode in the future, but poses a risk of semantic
obsolescence as the characters’ meanings diverge.

This seeming redundancy makes more sense when viewed from the lens of the Unicode
Standard being treated as a discrete, finite set of code “slots,” essentially creating a controlled
vocabulary of U+0000 namespace codes. Characters cannot be moved from spot to spot, or
consolidated into fewer spots, because the long-term functionality of Unicode depends on the
reliability of those namespace codes, resulting in the type of work-around demonstrated above.

This is also what results in features such as gender and skin tone becoming add-ons to the baseline

yellow emoji people, causing the character & “Woman Mechanic: Medium-Dark Skin Tone” to
only be possible through a combination of the () Woman, [ Medium-Dark Skin Tone, Zero

Width Joiner (ZWJ) and o/ Wrench emojis, see Table 9, below. As a result, [ as a textual object

to the computer is four characters long, despite displaying as a single character from Emoji 4.0
(2016) and onward. * Note here that the “Woman Mechanic: Medium-Dark Skin Tone”
combination character is added to the Emoji 4.0 set, but not to the Unicode Standard directly. This
means our mechanic friend is not a character in and of herself, but rather a combined presentation
of four existing encoded characters. On the back end, this means that each non-yellow person
emoji does not need to be encoded individually into the Unicode Standard, which would increase

the space that emojis take up in the Standard by at least fivefold, with each human character being

4 Previous Unicode versions will simply display () & and the Medium-Dark Skin Tone modifier, which

ironically will not display in Microsoft Word as a standalone character.
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encoded individually for each of the five skin tones Unicode supports.® Rather, that inefficiency is
skirted at the code end, and passed down to the user end where it then requires four characters to
represent a single Black woman. Scholars have written about the implications of this as an Othering
of non-white persons, while the default yellow emojis are assumed to represented “regular” (read:

white) people (Barbieri and Camacho-Collados 2018, Berard 2018, Sweeney and Whaley 2019).

5 To say nothing of the many other characters that are unrelated to skin tone variation that this type of combination

allows.
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Table 9 Characters necessary to create the “Woman Mechanic: Medium-Dark Skin Tone” emoji

Emoji Character Name Date Added
Presentation Code to Unicode

U+1F469 Woman Unicode 6.0
in 2010, incorporated
into Emoji 1.0 in
2015

U+1F3FE Medium- Unicode 8.0

Dark Skin  Tone |and Emoji 1.0 in
(Previously  Emoji | 2015

Modifier Fitzpatrick

Type-5)

U+1F527 Unicode 6.0
in 2010, incorporated
into Emoji 1.0 in
2015

[invisible when U+200D Zero  Width Unicode 1.1
used alone] Joiner in 1993, incorporated
into Emoji 1.0 in
2015
U+1F469 Woman Emoji 4.0 in
U+1F3FE Mechanic: Medium- | 2016
U+1F527 Dark Skin Tone
U+200D

5.2.3 Emojis as Commercial Objects

On the flip side, platforms such as Twitter and Facebook, themselves prominent members
of the Unicode Consortium, are able to then use the ZWJ characters within their proprietary

environments to create customized “emoji-like” characters. This is similar to how unassigned code
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slots in previous character-encoding standards would be customized based on local language,
hardware requirements, and other orthographic needs (Fischer 2012).

Twitter is perhaps best known for its use of these characters, called “hashflags” which are
then associated with hashtags, Twitter’s own crowdsourced subject-based classification system
(Highfield 2018). This results in such hashtag and hashflag combinations such as
“#WorldAIDsDay2021” followed by a red ribbon icon, and “#AskSnoopDogg” followed by a

cartoon dog head (see images below).

#WorldAIDsDay20218

#AskSnoopDogg

Figure 18 Hashtags and Accompanying Hashflags for #WorldAIDsDay2021 and #AskSnoopDogg.

Twitter users can use a hashflag simply by typing in the associated hashtag, and the
accompanying image will appear with the tagged tweet(s), adding visual flair to text-based
messages, and encouraging communication within the Twitter environment, as these images are
not visible elsewhere. We can see here how Twitter, despite the hashtag’s natural inclination
towards information organization through cross-referencing, intentionally makes use of emojis as
marketable visual objects with cultural cache in order to entice users to its platform. In fact, Twitter

states up front that hashflags are products which are for sale. Highfield writes, “Indeed, Twitter
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describes hashflags as ‘commercial products’: a hashflag is part of an advertising campaign
encompassing promoted tweets and trends (Highfield 2018, Twitter Ads 2017). The exact costs
and potential income these hashflags provide for Twitter and their sponsors are difficult to
estimate, but as of 2016, approximately $1 million USD was considered the going rate (Johnson,
2016). This stands as solid evidence of emoji characters being considered by tech companies—
including those with significant power within the Unicode Consortium-- a good to be bought and
sold. Despite hashflags themselves working via an encoding loophole on Unicode’s end and not
technically being emojis, they are in fact visual objects encoded as pieces of text by the computer,
just as emojis are. The public prominence, visual similarity, and known status as #brandedcontent
of hashflags associates all emoji characters with this market-based paradigm. Additionally,
characters which began life as proprietary hashflags on Twitter have since gone on to become
fully-integrated emojis within the Unicode Standard. The most prominent example of is the
rainbow flag emoji, which was introduced as a part of the #Pride hashtag in, and met with such
resounding positive feedback that it was later added as an official emoji (Highfield 2018, Johnson,
2016).

Making this type of analysis possible requires a great deal of work by the Unicode
Consortium, but the members of the committees and working groups dedicated to the adoption and
integration of emojis into the digital text environment also have a vested economic interest in their
widespread dissemination and use. Emojis are added to Unicode one character at a time, based on
individual proposals for characters, which can be submitted by persons, businesses, governments,
or other organizations. The proposals are then reviewed for relevance, necessity of addition, visual

appeal, and a variety of other guidelines and then passed up the line for further review (Unicode
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n.d., Berard 2016).° This process is not dissimilar to that by which other characters are accepted
into Unicode, except for one major difference: that of scale. Emoji additions to the Unicode
Standard are considered on a case-by-case basis, while other alphabets, scripts, or orthographic
sets can contain thousands of individual characters. This makes the relative cost of adding emojis
to Unicode extremely high—and gives one pause to wonder what exactly makes these
semantically, technically, and visually cumbersome characters worth the effort?

Put simply, emojis “solve” the problem of conveying tone and emotion in text-based
settings, allowing users to express their feelings with a combination of emojis and words, or
without words entirely. This is certainly not lost on the Unicode Consortium, and while the
Consortium publicly tries to distance itself from the job of prescribing fixed meanings to individual
emojis, the businesses who make up the majority of the Consortium’s membership have jumped
on this opportunity to give users additional options to show affective responses to media—such as
the addition of the thumb’s down, angry face, and others to the repertoire of Facebook reactions.
This not only responds directly to the needs of the market (more emojis!), but can then provide
Facebook with important data points about which kinds of posts elicit which types of reactions,
while at the same time encoding the affective meaning of those characters within the Facebook

environment and beyond (thumb’s up = I like it, thumb’s down = I dislike it) which allows

6 The Republic of North Korea has submitted several times a proposal for an emoji glyph of the national seal of the

DNP’s ruling party. It has been repeatedly rejected by the committee on the grounds that political symbols are not
permitted. The North Korean contingent, however, makes the argument that the hammer and sickle glyph 2 has been

encoded since Unicode 1.1 in 1993 (Emojipedia 2021, Unicode n.d.)
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sentiment analysis to then be able to determine the emotional tone of a post based on the reactions
it receives, and the emojis related to it. The Unicode Consortium needs user engagement with
emojis to make their time and money investments in the technology worthwhile. Fortunately for
them, this has never proved difficult to do, and we will discuss some of their major engagement

tactics in the upcoming chapter.

132



6.0 Unicode and the Public

Thus far, we have followed the history of mechanical character-encoding from its early
analog days, through the formation and launch of Unicode, to the adoption of emojis into the
Standard, and have delved into some of the ways that emoji characters bend or break the guidelines
of the Standard. Throughout, I have endeavored to highlight the ways in which the engineers who
constructed the Unicode Standard were building upon previous conceptualizations of both
computing hardware and software, but also of language and translation. This has led, I have argued,
to the Unicode Standard, and the characters it represents, being treated as goods existing in a digital
marketplace, and able to be consumed by its users. Building on this, I now turn to the ways that
Unicode presents itself to the public, examining the choices that the Consortium has made in how
they allow engagement with the Standard.

In this chapter | look at several of the largest and longest-lasting ways that Unicode has
acted in order to engage with their audience: through the Unicode.org website, and through the
Adopt a Character feature. First, | take a look at the Unicode.org website, and through content and
network analysis of the site’s pages, | reveal the ways that the structure of this document signal
information about the Standard to visitors, particularly as relates to emojis, concurrently providing
information about the value of emojis to Unicode and its members. Next, | conduct an analysis of
the Unicode Standard’s “Adopt a Character” feature, the longest-running way for members of the
public to interact with the Standard directly. The interesting history of this engagement, and the
records related to it, reveal the value of the public to the Consortium as one of perceived rather

than actual support. Combined, these analyses support the narrative of Unicode as a product being
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marketed to the public, framed by the Consortium’s stated desire to preserve human language, and
asks users to “invest” in individual characters on a superficial level, while broader policy change
remains in the hands of the Consortium’s voting members—the makeup of which we will discuss

in depth later in this chapter.

6.1 Unicode.org

As the example of the pistol emoji discussed in Chapter 4 shows, Unicode and its
constituent members weld a huge amount of power over not only which languages are digitally
reproducible, but also over the appearance and cultural context of individual characters in the
digital world. Unicode takes great care in how their work as a Standard and Consortium is
presented to the public, and the major forum through which Unicode does this is their website,

http://unicode.org.™® Through content and network analysis of the site, | show that Unicode has

made deliberate choices about how to organize the information on their website in order to present
a particular narrative of their work to the public, and that a great deal of emphasis is placed on
emojis. This, in turn, indicates the high value of emojis to the Standard, and its mostly-corporate

membership.

6.1.1 Unicode.org Homepage

The Unicode.org URL was first captured by the Internet Archive’s Wayback Machine on

January 26, 1998, and that image of the site says it was last updated January 19 of the same year,
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see Figure 19, below. (Unicode Homepage, 1998). It also informs us that the site was designed by
Glenn Adams, then the Technical Director of the Unicode Consortium, who announced the site’s
official launch to the Unicode listserv December 20, 1994 (Adams, 1994). Adams notes, however,

that http://www.unicode.org redirects to http://www.stonehand.com/unicode.html, where the

database of Unicode’s information was held at the time, and he indicates that the Unicode.org URL
should be considered the primary domain name in case of data migration at some point during the
site’s life, and in fact, though the earliest capture of the stonehand.com URL by the Wayback
Machine was January 5, 1997, by August of that same year, all of the site’s data and pages were
held under the Unicode.org name (Wayback Machine 2021). This distinction is important for a
few reasons: first, it indicates that Unicode anticipated being around on the web for a while.
Second, the Unicode.org domain secures the .org domain name, signaling that Unicode is an
organization rather than a commercial entity. While there have never been requirements for an
organization to qualify for the .org domain name, it is commonly associated with nonprofits and
other philanthropic groups, as opposed to more commercial entities on the .com domain (Pope et
al 2012). This association is emphasized in internal Unicode communications as an important
means of establishing legitimacy as a standard (Adams, 1994).

Since its establishment in the mid-90s, the Unicode.org home page has gone through
several visual overhauls as online style and technology has developed. By 2008, ten years after the
first Wayback Machine capture of the URL, the content of Unicode.org had become stabilized,
and received updates as new versions of the Standard were developed, without any major
reorganization to the home page / site map itself, and remained as such for the following decade,

as well, see Figures 19-21, below. This can be seen in the persistence of the top-level menu items
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on the homepage over this time such as “New to Unicode?”, “General Information”, “The
Consortium”, and “The Unicode Standard”, each of which links to the same URL over the course
of this decade of evolution, and again, while visually the pages changed over that time, their
content remained consistent with Unicode’s general policy of only adding and never subtracting

content.

O\

INCODe

Welcome to the Unicode Home Page

The Unicode Standard

& The Unicode Standard, Version 2.0, Available Now!
o Updates
o Table of Contents
o Code charts
o Unihan database
* Proposed New Unicode Characters [ |

International Unicode Conferences

« Twelfth International Unicode Conference, Tokyo, Japan, 8-10 April 1998 ==
+ Eleventh International Unicode Conference, San Jose, USA, 2-5 September 1997
* Tenth International Unicode Conference, Mainz, Germany, 10-12 March 1997

+ Ninth International Unicode Conference, San Jose, USA, 4-6 September 1996

Figure 19 Unicode.org homepage as of January 26, 1998
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Figure 20 Unicode.org homepage, July 1, 2008. Retrieved from the Internet Archive 04-22-21

The Unicode Consortium

SEPTEMBER 10-12 SANTA CLARA, CAUSA

Calendar of Meetings
Projects and Committees

Contact Us | Site Map | Searc
New to Unicode -
General Information > Welcome! The Unicode Consortium enables people around the world to use computers in any language. e . K
Students, Educators, NGOs > QOur freely-available specifications and data form the foundation for software internationalization in all major Quick Links
Conferences and Tutorials - Qperating systems, search engineg, applicallionls‘ and the W‘_:nd Wide Web. An essential part of our mission Code Charts
FAQ » is to educate and engage academic and scientific communities, and the general public. The Unicode Standard
The Consortium - CLDR
The Unicode Standard = ' Internationalization & e UTC Document Register
S DY - Unicode® Conference - s:,”" IcU TG
Publications and Data > &
-
Unicode Bl

UTC Document Register > | Hnteode Bleg

Proposed Changes >

For Members -

Press
Contact Us Recent News: Adopt a Character

o NEw! |CU moves to GitHub and JIRA (2018.07.18)
» NEW Unicode 11.0 Paperback Available (2018.07.13)

I
« NEw! Unicode Consortium Announces Version 11.0 and Version 12.0 Cover Designs (2018.07.05)

m ¢ Emoji Draft Candidates for 2019 (2018.05.09)

* Submissions open for 2020 Emoji (2018.04.17)

1.0 characters now ready, for adoption! (2018.02.27)

Some of our Members:
* Unicode Em

Candice DeStefano

] Recent Releases:
Government of India » newt Unicode CLDR 33.1 Released (2018.06.20)
s NEW |CU 62 Released (2018.06.20)
PanLex s NEW Announcing The Unicode Standard, Version 11.0 (2018.06.05)
{1 * Unicode Emoji 11.0 characters now final for 2018 (2018.02.07)

For Public Review (Open, About):

o Draft ITR #53 |Inicode Arahic Mark Randerina (2018 07 181

Figure 21 The Unicode.org homepage ten years later, on August 1, 2018
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As seen in Figure 21, we do see the addition of the Adopt a Character feature and icon as
a persistent part of the home page, beginning in early 2016. We will discuss this feature and the
timing of its appearance as a part of the Unicode.org website later in this chapter. By the latter half
of 2019, however, the Unicode.org site saw its first major visual reorganization in over a decade,

see Figure 22, below. This homepage now uses the http://home.unicode.org URL, and for several

months after its initial launch, visitors to the site were greeted with a pop-up message reading,
“Welcome to the re-designed Unicode Consortium home page. We hope you like it. If you want

to access our traditional, technical site, click here: unicode.org/main.html” (Unicode — The World

Standard for Text and Emoji, 2019).

7] o o) o £ o 3 <
U+0EODS U+1011 u+0254 U+26AC u+2018 uU+101D u+0648 u+0CeA
e
UNICODE w = m # £ 5 %
u+0021 U+3142 U+2691 U+1F618 U+FF03 U+1F481 u+1026 U+2606
Adopt a Character +
26r
Emoji + i Everyone in the world should be able to use their
own language on phones and computers.
Basic Info + guag p p y j
News ‘3 O LEARN MORE ABOUT UNICODE - =
Connect +
Membership 1 ) ﬁ ) = « - 3 i
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Q

Figure 22 The Unicode.org homepage (now using the home.unicode.org subdomain) 4-22-21
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This new homepage greatly condenses the number of navigation links on the page, and
notably, the “New to Unicode?” menu which had maintained its top spot on the site for more than
ten years is gone, being usurped by “Adopt a Character” and “Emoji”, before appearing as the
more toned-down “Basic Info” link, which continues to redirect to the same URL as the “New to
Unicode” link did previously. Likewise, news about the goings on of the Consortium and academic
work related to Unicode have been wiped from the home page altogether in favor of a more visual
presentation, emphasizing the global nature of the Standard, showing characters and symbols from
a broad spectrum of orthographies and symbol sets, including several emojis, as well as the Adopt
a Character badge, which serves as a rotating gallery of adopted characters, many of which are
emojis. And, in the middle of the page, there is a new slogan, “Everyone in the world should be
able to use their own language on phones and computers” (Ibid). This represents a major departure
in the original mission of Unicode, which as we have seen, was to create a character-encoding
standard compatible across global hardware and software, and in its original forming document
asks " Is it possible to engineer a reasonable definition of "character" such that all the world's
scripts contain fewer than 65,536 of them? The answer to this is Yes”—a far cry from all languages
and scripts as implied by the new slogan.

Clearly, the importance of emojis as a part of their public image is not lost on the Unicode
Standard, and they have gone out of their way with this latest redesign to center the public’s
relationship with emoji characters as key to their work. Of note is the redesign pop-up, indicating
that Unicode’s technical site remains intact, and signaling that this site is not a technical one, but

rather for general engagement—particularly via emojis in general and Adopt a Character
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specifically. This homepage, in fact, is not much more than a facade, and travelling further into
the website reverts back to the previous site structure and visual design. Next, 1 will explore that
structure, and discuss further how Unicode has positioned its publicly-available documentation to

support its role as a universal public good.

6.1.2 Unicode.org as Networked Document

For a more in-depth exploration of the Unicode.org website, and the way its constituent
documents have been linked together to form various paths of navigation through the site, I turn
to network analysis. My interest and approach to creating this network is a geographical one: I can
safely assume that the pages of the Unicode.org website are already linked together under the
Unicode.org domain, and are connected to one another via hyperlinks between pages, and that the
resultant network visualization can be then read as a “map” of the site. This map, combined with
metadata collected about the contents of each of the site’s individual pages indicates to us the ways
that Unicode has organized itself across a variety of subject and content types, and further
demonstrates the ways that Unicode intentionally positions itself relative to its public in its ongoing
attempt to be seen as a public good.

This analysis was conducted by first using Python to scrape the Unicode.org website,
creating a list of all of the links on the home page, and then from each successive page linked from
the previous. For the sake of limiting the scope of the URL collection, this was limited to URLS
with the Unicode.org domain, meaning that while links to external pages are indicated, once
encountering a non-unicode.org URL, the code collecting data stopped its process. The result of

this is a table listing each unique URL under the top-level Unicode.org domain name, and the
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pages it is linked directly to. This type of structured data can then be imported into network
visualization software, in this case Gephi, to create the “maps” of the site, as seen in the figures
below. A limitation of this type of visualization is that captures a static image of the links between
pages, when in reality websites are updated and deprecated all the time. All of the network
visualizations for Unicode.org which follow are based on a capture of the website as it existed on
June 1, 2018.

In these network visualizations, each circle represents a unique URL within the
Unicode.org domain— http://unicode.org/news, http://unicode.org/emojis, and so on. The lines
between the circles indicate that a direct link exists between two pages. Within the environment of
a website, these links are directional, meaning that a link from Page A to Page B does not
necessarily indicate the presence of a reciprocating link from Page B to Page A. In these network
visualizations, the size of each page’s circle is directly correlated to the number of both in- and
out-links to that page. That is, better-connected pages with more links to and from them are
depicted as larger in the diagram. The Unicode.org homepage has been identified in the center of
the map, and in Figure 24 the pages within the site which contain the word “emoji” in either the

URL or page title are highlighted in pink.
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Figure 23 Basic Layout of the Unicode.org Website.
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Figure 24 Basic Layout of Unicode.org Website, with Emoji pages highlighted in pink

From these network maps of the Unicode.org website, we can learn several things about
how Unicode organizes its information, and how it chooses to present it to its online audience.

Starting with the central node of the website, the home page, and working outwards we can see
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five larger pages crowded with many smaller pages. From these top pages, the relative connectivity
of the remaining pages drops precipitously, indicating that these main pages are far more likely to
receive traffic from visitors, as any given link on a page of the website is more likely to direct to
one of these top pages than any other page.

Additionally, we see the presence of hubs appearing around the edge of the diagram,
indicated by pages with few in-links, and a large number of out-links leading to a digital ‘dead-
end’ page, a page which itself does not link out to other pages. What would create such hubs? That
information is revealed when we color the individual page nodes by the type of content they
contain (see Figure 25, below). These hubs can be best defined as topic areas within the
Unicode.org website, where the hub page represents an HTML document with descriptive data
about the linked documents, which in many cases are PDF documents containing meeting minutes,
descriptive metadata for various encoded scripts, or other documents relating to the technical
aspects of the Standard or managerial aspects of the Consortium. This metadata about the
Unicode.org webpages was collected through keywords present in page URLSs, page titles, and

file-type extensions such as .pdf, .txt, or .mov.
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Figure 25 Network Visualization of the Unicode.org Website, with Nodes colored by Page Type

Once equipped with the full list of Unicode.org domain URLs and their links, | was able
to fill in additional metadata about the majority of the pages across three categories: Page Type,
Content Type, and Audience. Page Type is indicated by page format ending (.html, .pdf, .doc, etc),

Content Type is based on page title and subdomains (all pages under http://cldr.unicode/org/...
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have the Content Type CLDR, for example). For the Audience category, | labelled each individual
node as being part of one of three major audience categories: Internal, Public, and Emojis. Emoji
pages, in this case, are drawn from pages that would otherwise be label either Internal or Public,
but | have chosen to highlight them separately to demonstrate the relative amount of emoji vs non-
emoji content on the site. These final categories were developed based on an iterative process of
coding, visualizing, and re-evaluating the data in order to incorporate as many of the scraped URLs
under as few categories as possible. The full list of categories and labels is presented in Table 5.1,

below:

Table 5.1: Unicode.org page categories and labels

Page Type Content Type Audience
html documentation Internal
pdf versions Public
.doc reports Emojis
Axt CLDR
A/V materials consortium

emoji

FAQ

announcements

ISO

public

notes

history

policy

charts
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Unicode.org Page Content Type Counts
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Figure 26 Unicode.org Page Content Type Counts

From this data, we can see that the majority of the content on the Unicode.org website is
internally-focused (see Figure 26, above). In fact, only public documentation pages (The “docs”
Content Type being distinct from Page Type: .doc), outnumber all emoji pages across the website.
Documentation pages, perhaps understandably, make up the vast majority of the categorizable
pages on the website, and represents the only Content Type that spans several audiences. What
this shows us is that Unicode.org serves primarily as a repository for organizational documentation

about the Standard and the Consortium, despite the home page’s emphasis on public engagement.
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6.2 Adopt A Character

As discussed briefly above, Adopt a Character is a feature which Unicode promotes
prominently on the website. The service functions much like “adopt a tiger” or other sponsorship-
based fundraising schemes. For a fee, individuals, groups, and businesses are able to associate their
name (or someone else’s of their choosing) with a particular character of the Unicode set. While
this is open to most of the entire set of Unicode characters (with some exceptions for control and
other special characters), the majority of the emphasis in the promotion and consequently, in the
set of adopted characters, are emojis.

Do you want your company to be associated with the & emoji? Do you feel like the
poor semicolon and the equals sign never get any respect? Do you want to declare

your love with a @ or @ dedication for your partner?” (About Adopt a Character,

2019)

The page advertises over 136,000 characters that can be adopted, all in the service of
helping “the non-profit Unicode Consortium in its goal to support the world’s languages. (2019).
Sponsorship can happen at the Bronze ($100 - $999), Silver ($1000 - $4999), and Gold ($5000+)
levels. Multiple entities may sponsor the same character at the Bronze level, but adoption at the

Silver and Gold tier is exclusive on a first come, first served basis. Sponsorships at the Gold level

" Ironically, on the Unicode.org site, this statement does not make use of the emoji characters it depicts, instead images

of each character are inserted into the sentences’ formatting.
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include the Oakland A’s, who adopted the baseball, elephant, and deciduous tree emojis, as a

representation of their team logo in 2016.
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Figure 27 Tweet announcing the Oakland Athletic’s sponsorship of several emojis

As of June 2021, prior to the upcoming Unicode 14.0 release, there are currently 60 Gold
Sponsors, 49 of which (81.6%) are emojis or emoji characters, 69 Silver Sponsors, 55 of which
are emojis (79.7%), and 816 Bronze Sponsors, 571 of which are emojis (70%). This comes to a
total of 945 adopted characters out of the advertised 136,000 possibilities (~0.7% sponsorship
rate), and of those 945, 675 are emojis (71.4%).

Assuming the minimal donation amount per tier, this outreach program has generated at
least $300,000 for the Unicode Consortium, and likely a great deal more, as the donations are tax

deductible any many at the Gold Tier level come from multi-billion dollar corporations, including
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members of the Consortium themselves, such as IBM and Adobe. However, fundraising is not the
only purpose of having Adopt a Character as a prominent part of the public presentation of the
Standard—nby being able to associate an individual’s name with a specific character, the character,
and the Standard as a whole, are humanized. This is consistent with the Standard’s ongoing efforts
to position itself as providing a public good, one that the consumer can support through the Adopt

a Character feature.
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7.0 Discussion, Findings, and Future Research

Where do characters, as visual/written objects, live within Unicode? Do they? The visual
appearance of characters varies between operating system, program, and chosen font or typeface.
The nameslist of Unicode makes use of a cross-referencing system, as described in Chapter 4, to
indicate which characters share visual similarities, or are derivatives of other characters, and
occasionally indicates best practices regarding the use of one character over another. This reflects
the ‘cataloging mindset’ necessary when managing and organizing data at this volume. While
Unicode continues to treat its characters as a commodity, and its namespace as a limited resource
with which to hold those characters, the presence of this small cross-referencing practice indicates

the necessity of such a cataloging mindset when dealing with data at such volume.

7.1 A Catalog of Characters

The distinction between the “space’ in the Standard and its occupants-- the characters which
we all use-- is about consumption. A slot in the Standard is used up when a new character is
assigned that spot and given an associated number U+XXXX, but the use of any given character
by someone typing a letter does not detract from the total pool of characters and does not prevent
other users from typing with that same letter. In this sense, a character added to the Unicode
Standard is made into a piece of information, in the same way that Suzanne Briet describes how

the antelope in a zoo become a ‘document’—it has been placed into a meaningful context where
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it can be observed, regulated, and made use of ‘safely’—in the case of the antelope by viewing it
from outside the zoom enclosure, and in the case of Unicode, by assuring cross-compatibility and
code stability (Briet and Martinet 2006).

This process seems to be in place within Unicode regardless of whether its contents are
considered goods or classifications, but the abstraction of a ‘true form’ of a character which is
made by associating it with its unique U+XXXX identifier elevates its place in Unicode to that of
“the work,” in terms of the FRBR classification system, or the “Idea,” in Platonic terms. The “j”

that lives in Unicode is the ideal representation of “j” and its essence is not changed whether it is

typed “j” “F” or J or whether it is pronounced d3 or like the English letter y.

However, because Unicode takes a monopolistic approach to the construction of language,
making sweeping assumptions and generalizations about the pieces used to build human
communication, and because the Unicode Consortium is invested in the continued expansion and
use of its standard, the ability for Unicode, as it currently exists, to serve as an orthographic
classification system is severely limited. For instance, Unicode assumes that languages are made
of discrete characters which can be combined to create words and phrases with distinct linguistic
meaning, which is then conveyed to others solely via their viewing those characters—that is that
languages can be written and read in the way that English is written and read. This philosophical
understanding and application of ‘what language is’ has been applied from a top-down perspective
not only to the Unicode Standard and its characters, but also to all of the hardware and software
which makes use of it. To create a technological object which is Unicode-compatible is to
implicitly endorse and reinforce a discrete-character-based understanding of language. However,

there are ample examples of known human languages which do not conform to this understanding.
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From all this, we can say conclusively that Unicode treats its namespace as a limited
resource existing in a marketplace of digital goods, and the corporations involved in the
Consortium as having a major power advantage in dictating how that space gets used up. This is
consistent with my earlier labelling of the Standard’s accession practices as being largely
reactionary—reactionary to the submissions of its users and their perception of the Unicode
“brand” via surface-level changes to the Unicode.org website, as well as reactionary to the goals
of its constituent members, tech giants intent on collecting user data and recognizing that the emoyji
boom has provided access to a heretofore difficult to access part of digital written
communication—how users are feeling about what they say and interact with.

However, we can reframe Unicode and its ‘permanent collection’ as descriptive
representations of character-objects, documented in a structured manner. This interpretation falls
much more in line with Unicode’s own stated mission to make permanently digitally accessible
the complete breadth of human written communication forms. In this light, Unicode becomes a
repository with a controlled vocabulary of objects, connected by cultural, historical, technical and
other characteristics, aka a classification system. However, for such a system to be meaningful,
records within it must be findable. This is a situation that remains difficult for Unicode characters,
whether it be because of the physical limits of a QWERTY keyboard, inconsistent metadata fields
and application or the Standard’s inherent incompleteness.

Emojipedia, one of only two educational voting members of the Consortium has taken on
this task on behalf of emojis, providing a searchable database of all emojis with information on
their official and unofficial titles, meanings, and related characters. It also provides examples of

how each emoji appears across different platforms, including examples dating as far back as the
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DoCoMo set of characters. Because Emojipedia is an official member of Unicode, it is reasonable
to say that this is an accurate, up-to-date representation of the emoji content of the Unicode
Standard. However, no such database exists for the rest of Unicode’s non-emoji characters—
instead depending on yearly print releases of the latest Standard documentation as a human-
readable reference, and the .txt nameslist which Unicode itself indicates is a resource intended for

machine use, but rendered legible for human readers.

7.2 Changing Linguistic Environment

Emoijis are directly descended from the use of mobile phone keyboards, and while they can
be used in other settings more and more easily, it focuses affective communicative value on the
mobile device/keyboard. This is reenforced by the fact that mobile devices, with their on-screen
digital keyboards, greatly outnumber computers with analog keyboards in terms of general use
worldwide, and often provide access to people and places that would not normally be able to make
use of such technology (Graham, Hale, Stevens 2012). | could write a whole other dissertation
about the visual evolution of the digital keyboard, and the stubborn refusal of QWERTY to die,
but that is indeed best saved for another time. Suffice to say at this moment that while the bare-
bones alphabetic structure of the keyboard remains the same, methods for inserting emojis, gifs,
images, or stickers into regular conversation are increasing in number and the barrier to creating
such affective objects is also dropping precipitously, with users on iMessage, Signal, WhatsApp,
and other messaging platforms being able to create and share their own stickers with other users.

Similarly, the phenomenon of bitmoji allows users to model themselves in the style of an emoji
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and send messages with their bitmoji avatar actually ‘performing’ the emoji for the receiver. This
is evidence of the expansion of emojis beyond the fixed realm of Unicode, and allows them to
exist as meaning-making objects independently, unlike most of the gylphs in Unicode, which
function only as a part of an existing script or alphabet. This frees users of social obligations or
pressures to use emojis in a prescriptive way, but allows them to modify, remix, or otherwise

manipulate images of emojis to expand the affective vocabulary they create.

7.3 Decolonizing an Information Commons

The work of the Unicode Consortium on expanding Unicode is good, but still treats non-
roman alphabet scripts as “additions” to the foundational understanding of text. Barring a complete
descent into a new dark age, followed by the opportunity to “start over” with computing
technology, we will never be able to undo the biases and assumptions which are built into our
technological systems. My work here has been to point out exactly where and how these slips and
false assumptions made it into the logic of our technology, and how such frameworks limit what
we are able to do with that technology. People have been advocating for the inclusion of their
language/script in Unicode since the beginning of Unicode, but it was with the addition of Emoji
1.0 in 2015 that real discussion in the public sphere began about who was being represented by
these characters. This, if nothing else, | would argue, has made the addition of emojis to the
Standard worthwhile, but emojis also no doubt represent the bleeding edge of both technological

and linguistic innovation.
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Work happening in LIS has begun the conversation around the role of libraries as places
for infrastructural abundance, using the language and framework of the commons. (Halperin 2020,
Mattern 2014, Fister 2014) FRBR stands as just the latest iteration of US librarianship’s attempt
to grapple with some of the conceptual depth of organizing information objects, one in a long line
of such practical and philosophical proposals that spans disciplines so broadly that it might be
meaningless to even invoke “interdisciplinary” practices. I, along with others in this profession,
believe that global, alternative, and indigenous knowledge paradigms have much to offer the world
of classification and ontology, and in particular I urge LIS to take up the work, at least theoretically,
of imagining a linguistic knowledge commons based on abundance, rich network embeddedness,

and equitable access for all (Joranson, 2013, Bonnand and Donahue, 2010).

7.4 ALA Encoding Standard

Unicode, developed and endorsed by the same groups which created and adopted ASCII,
seemed like the obvious and easiest replacement for the previous generation’s standards, but the
ways that the Consortium chose to address each of the issues they hoped to resolve with a UCS
are just that—choices. We can see in many places throughout the history of character-encoding
the individual opinions, preferences, and styles of a system’s designer manifest in the standard
itself. But Unicode was not the only option, and the nascent Unicode Consortium was not the only
organization working to establish an encoding system which best met their needs. In fact, so many
alternate encoding systems were in use or being proposed for adoption during this time period that

it is beyond the scope of this dissertation to discuss them all. 1 would like to focus for a moment
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on one alternative, proposed by the American Library Association in 1989, which considers the
classification of characters from a perspective outside the traditional grouping by language or
script, as we see Unicode organized today.

The field of library classification has had a vested interest in a universal encoding standard
since the 1970s, when catalog records began to be created digitally. In the midst of this transition
the American Library Association (ALA) was in the process of developing its own character
encoding standard (Peruginelli et al 1992). Because library collections often hold books in a variety
of languages, and search and retrieval rely on the accuracy of title and author transcription in to
the catalog, librarians struggled with ways around the 128- or 256- character limit of early
encoding standards. While Unicode seemed to be the best possible solution to this problem— not
only would every possible character be available, they would be able to be moved between
platforms and devices losslessly— the need for efficiency and multiple paths of use on the
developer end resulted access and normalization difficulties on the user end.

A major goal of library classification is to make search and retrieval more accurate and
efficient. As MARC records have become the standard method of creating such classification, and
text- or keyword-search the user’s means of reaching those records, consistency in spelling,
capitalization, and romanization or translation of foreign-language texts has become of tantamount
importance. Perguinelli et al point out, however, that the lax control and multiple entry points for
visually similar characters in Unicode creates problems for record normalization and character-
matching retrieval. In Unicode, the letter “ii” can be composed of a single character, “Latin Small
Letter N with Tilde”, (U+00F1), or with two characters combined, “Latin Small Letter N”

(U+006E), and “Combining Tilde” (U+0303). These two possibilities provide identical visual
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outputs, but different results when sorted by machine, with the second being sorted either under
“n” or “~” rather than “A.” This raises obvious problems for librarians attempting to sort materials,
and for patrons attempting to find them.

This issue was, in part, the reason that ALA created their own character set in the late
1980s, and attempted to standardize the hardware and built-in encoding software in library-use
computer terminals (Library technology report, 1989). The ALA report on this projects identifies
three major “searching problems” for text-based library cataloging systems (especially in non-
English or mixed-language collections): Upper-lower case equivalence, stop words, and “noise”
characters (pp. 270-271). Additionally, sorting and consistency problems are addressed. Sorting
problems are largely character diversity as addressed above, and consistency addresses human-
related input errors or variations in character usage.

The three searching problems boil down to which characters are considered significant to
the searching algorithm, which can vary widely between languages, and be further complicated
through cross-language cataloging practices. What makes the ALA proposal so very different from
Unicode or any of its predecessors is focus on human usability. Unicode is a computer-facing
standard, as was ASCII before it, and it is designed with the computer’s efficiency in mind, and
can lead to problems where human users think they are using one character when actually using
another, visually identical one—resulting in the library search and retrieval issues mentioned
above, among other issues.

In dealing with the treatments of texts, in both a physical and ideological sense, the
struggles of the ALA in the 1980s highlights the chicken-or-the-egg problems of attempted

linguistic uniformity, especially when a variety of different technological standards are involved.
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An ALA encoding standard would have made library cataloging practice easier to standardize, and
made text-searching a more feasible access option for library users much earlier in the history of
LIS technological innovations. However, the ALA standard would have also required a
fundamental restructuring of how characters were associated with one another—prioritizing visual
consistency over traditional orthographic grouping in an effort to prevent duplicates.

Based on a cross-disciplinary understanding of “text”, it is impossible to create or circulate
a text outside of a cultural paradigm, and the existence of “texts” in the first place is deeply
dependent on the technologies which support them. That is to say, that we are not in a position to
be able to dig ourselves out of the character-encoding hole that we are currently in, as it has become
foundational to the way that communication happens in contemporary society, but as critical LIS
scholar Emily Drabinski (2013) proposes with regard to any classification system, the goal should
be not to suppress or sweep aside the deviations and mutations which appear to threaten the
stability of such systems, but to treat these difficult-to-categorize items as evidence of the breadth
of human experience and an invitation to critically examine the systems ordering our world which

we often take for granted.

7.5 Conclusion

The Unicode Standard releases a single major annual update, and since beginning this
dissertation, we have moved from Unicode 11.0 to 14.0. These updates have added 6,782
characters, including 153 emojis. In that time, emojis have been formally integrated as their own

subset of Unicode, and labeled with their own versioning system. Likewise, emojis have become
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an everyday item in the lives of millions of people worldwide, and have proven their staying power
as a visual vocabulary which bypasses—I hesitate to say ‘transcends’-- individual languages, and
which has allowed its own artistic and creative subcultures to flourish in the digital realm. Early
indications suggest that changes in communication due to the COVID-19 global pandemic are
shifting the value of affective indicators in written text, and we are now seeing the worldwide
boom of emojis as such semantic markers.

The Unicode Consortium continues to review applications for new characters, both emoji
and non-emoji, and its constituent members continue to make use of the affective and visual
possibilities of emojis to frame our digital conversations and make extant within the computer
what has heretofore been so ephemeral about language—the subtle signals that we as humans use
to convey more than the writ meaning of our words, and to place ourselves within the emotional
context of our communications. The unregulated cycle of tech corporations both creating and
exploiting the systems of digital writing for profit hangs heavy over the digital world as we know
it, and risks linguistic privatization or even dissolution in the wake of potential technological
collapse, with the entire world largely dependent on the continued growth and success of the
(Western) companies which make up the Unicode Consortium to guarantee that the language

preservation the Standard promises is maintained.
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