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SUMMARY. The persistence of multiple standards, both de jure and de
facto, for handling text on the computer is perhaps the most perplexing
problem facing those who wish to use a computer in more than one lan-
guage, or even to provide access to data across more than one operating
system and application platform. Using Cyrillic as an example, this ar-
ticle attempts to answer questions commonly asked by non-expert
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INTRODUCTION

Nearly everyone who has used a computer has experienced what are
often called “font problems” or “encoding problems”: letters or punctu-
ation marks outside of the very basic ones used in English, which show
up on screen or in print as something other than what was originally in-
tended. While in some cases, such as jumbled punctuation marks, the
reader can “read around” these characters, when using non-Latin writ-
ing systems it becomes impossible to use a document without decod-
ing it.

While a scrambled document can sometimes be decoded simply by
using a different character encoding scheme (character encoding or
character set) or a different font, the solution is often not so simple. The
problem might involve settings in software used to create, copy, view,
or deliver the file, or a combination of these. Information providers, in-
cluding librarians, have the responsibility to use settings in their own
software properly and make choices that will guarantee wider access to
their materials. Furthermore, while settings in the user’s software are
out of the control of information providers, steps can be taken to mini-
mize the likelihood that these settings will interfere with properly read-
ing the document.

We have so many different standards, both de jure (official) and de
facto (unofficial), because multilingual computing, like most technolo-
gies, caught on faster than a standard could be agreed upon, especially
since dominant commercial and political interests tend to oppose stan-
dardization initially in order to preserve market share, sphere of influ-
ence, or ideology. The proliferation of conflicting, inferior standards is
the result of a history we have not yet succeeded in fully escaping, but
all stakeholders, even dominant ones, now agree that it is in everyone’s
interest to escape this history.

It is so complicated to store and enter characters used in the writing
systems of natural languages because there are many software layers
and levels of abstraction involved, all of which are easily confused with
one another. Terminology is inconsistent, with some terms having com-
mon usage but a different technical meaning.

I will address common points of confusion in multilingual comput-
ing, using Cyrillic as an example. However, everything that I say ap-
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plies to those using non-U.S. computers, those writing in languages in
the Latin alphabet other than English, and those using other scripts
(writing systems)! on the computer besides Cyrillic. I gloss over distinc-
tions when I believe that they are insignificant to users of contemporary
operating systems and software: my loose use of terminology, guaran-
teed to offend experts in text processing, is designed to make this very
complex topic accessible to the lay audience. I hope that my conversa-
tional style and use of the frequently-asked-questions (FAQ) format,
while unorthodox for a scholarly journal, will make this very difficult
topic easier to understand. Following the FAQ is a short bibliography of
resources on multilingual computing.

IMPORTANT POINTS OF CLARIFICATION

There is one terminological and ontological distinction that must be
explained up front: the difference between a character and a glyph.
Characters are basic, abstract units in a writing system and are not to be
confused with their particular appearance in any font (called a glyph).2
The Latin character B is not the same as the Cyrillic character V, despite
appearances, and the Latin character M is not the same as the Cyrillic
character M even though the latter pair are used for essentially the same
sound. A character is still the same character no matter what glyph you
use: whether you write it in a serif font or a sans serif font, or whether
you write it in italics or boldface or large or small. Storing text as char-
acters rather than glyphs enables searching within and across files,
where the particulars of appearance are rarely significant.? Characters
can be correlated when helpful in searching—for example, capital and
lowercase letters are correlated at the operating system level (and in
many programs), whereas it is not helpful to correlate Latin M and Cy-
rillic M. Which languages are considered for the purposes of character
sets to use the same writing system has the potential to be a contentious
issue, but such decisions are increasingly made by experts who strive to
balance linguistic and pragmatic needs. French B and English B are con-
sidered the same character, as are Russian G and Ukrainian H. That is,
the notion of character is writing-system dependent, not language-de-
pendent.

Another common point of confusion among computer users is over
whether it is possible in creating a digital document of any sort to guar-
antee that the reader will see it exactly as the creator does. While the ex-
act appearance of a document can be preserved in PDF format,? it is
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impossible to preserve it in HTML and even word processing formats
since many of these details change as you view the file. There are
non-standard and deprecated practices in HTML for specifying and
even embedding fonts, but there is no way to be sure that the document
will show up exactly as you see it when viewed by another person, who
may have a different operating system, collection of fonts, web browser,
and browser settings. The appearance of word processor documents is
subject to the user’s settings in the word processor, the fonts available,
and the printer driver. So you should never create a document whose
proper appearance depends on text appearing at a certain location on the
page or appearing in a certain font or size.

FREQUENTLY ASKED QUESTIONS

1. I want to read text written in Cyrillic. Do I need to download a spe-
cial font? What if I know I can view text in Cyrillic already but the
website claims I need a special font? Do I really?

Until the mid-1990s special fonts were needed to work in “exotic”
languages on major operating systems distributed in the U.S. Since then
all major operating systems come with some built-in or freely available
capacity for displaying documents in Cyrillic. At first this involved add-
ing optional components—especially fonts and keyboard layouts—to
work in exotic languages. These fonts often had “Cyrillic” or “Cyr” ap-
pended to the name but otherwise matched pre-installed fonts in name
and appearance. Since then, due to standardization on Unicode,’ any
given font usually has Cyrillic “built in” to it, so separate fonts for dif-
ferent scripts are no longer needed and one web page can now contain
characters from more than one non-Latin script. In today’s operating
systems the fonts and keyboard layouts are installed by default for many
languages and need only be activated, or at least they are included on the
installation disks.

However, sometimes websites providing textual resources in Cyrillic
will claim that a certain font is necessary to view the text properly.
While this is never strictly true, there are three reasons why it can be
practically true. First, if the resource was created using a custom font
with a non-standard font encoding,® such as those that allow you to type
in Cyrillic by changing fonts but not changing keyboard layouts, you
will need to use some font with the same font encoding, and chances are
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this font is the only one out there. (See question #6 for reasons to avoid
such custom fonts.) Second, it is possible that the resource uses a stan-
dard encoding but includes at least one character whose glyph is simply
missing from common pre-installed fonts; in this case, you will need to
download this font or use another one that includes all the glyphs re-
quired. Third, the author might have attempted to guarantee the exact
appearance of the document. While using the specified font can help,
there is no guarantee that this will give the exact desired appearance, as
explained above.

Therefore, to read documents including Cyrillic text, no special fonts
should be needed if the document was created using a standard font
(with a standard font encoding). Word processing documents with a
standard font generally open without problem, whereas the proper
viewing of HTML files is subject to browser and server settings, either
of which can cause the wrong character encoding scheme to be chosen.
If this is the case, see question #2.

2. I have trouble viewing certain websites. Why?

As explained in question #1, you generally do not need any special
fonts to view text in Cyrillic; therefore, problems with garbled Cyrillic
text are most likely caused by improper settings on the server where the
file is located or on your browser, and possibly both. The following ex-
plains how to decipher pages you come across; see questions #9, #10,
and #11 for information on how to minimize problems for viewers of
your own websites.

Regardless of what is causing the garbled text, web pages are best de-
ciphered by enabling the character encoding “auto-detect” feature of
your browser since this feature usually selects the character encoding
you need. In some browsers, there are different auto-detect features for
different languages. If the feature ever selects the wrong encoding when
viewing a web page, you can override it by selecting an encoding from
the list, usually without disabling the auto-detect feature. Auto-detect is
usually not enabled by default in browsers for some strange reason, and
it can easily be disabled by accident. There is no particular disadvantage
to leaving this feature on unless you are testing your own web pages for
encoding compatibility. Note that auto-detect features poorly judge web
pages with HTML frames, so you will most likely need to manually
choose an encoding when viewing such pages.
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3. I want to type in Cyrillic. Do I need to download a special keyboard
layout (driver)? Is there any way to type without adding a keyboard
layout?

First we need some background on keyboards. When you buy a
computer, it almost always comes with a keyboard made for users in
the country in which it was purchased, with keys labeled for the most
commonly used characters. Some characters do not have their own
keys but instead are sent to the computer by typing a combination of
keys simultaneously, for example, by holding down Ctrl, Shift, Alt, or
AltGr (the right Shift key on American keyboards). While American
keyboards only use the Shift key to enter alternative characters, in
other keyboard layouts it is common to have access to more than one
script through the keyboard by using key combinations. A similar
functionality might be provided by your operating system, word pro-
cessor, or both, but these are in fact layered on top of what is provided
by the physical keyboard.

Thankfully for users, keyboard layouts are quite standard in all coun-
tries: the QWERTY layout, with slight national variants, is nearly uni-
versal for languages using the Latin script, and languages using Cyrillic
have just a few basic layouts.

Your operating system can be set to work with any keyboard layout
you specify, and today’s operating systems come with all the major in-
ternational layouts by default, just as they contain all fonts for non-Latin
scripts. Choosing a keyboard layout is one of the first steps in an instal-
lation process. Since keyboards all over the world have almost the same
number and arrangement of keys, just with different arrangements of
characters, it is generally possible to use any physical keyboard with
any keyboard layout. Furthermore, operating systems allow you to
change the default keyboard layout or to install more than one keyboard
layout with one or more convenient ways to switch between them (such
as by clicking in a special toolbar for language settings) or by using a
key sequence like Alt + Shift.

The problem, then, after changing your keyboard layout or adding an
additional one, is knowing where to find the characters you need if your
physical keyboard is labeled with the characters of the country where
you purchased it. Keyboards almost all use the same type of cable to
connect to a computer,’ so one often overlooked solution is to buy a
keyboard in another country while traveling there. Keyboards sold in
their target market, even in the West, are quite inexpensive. Foreign
keyboards can be purchased online from domestic websites but cost
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much more this way. You can also buy clear stickers online for your do-
mestic keyboard, thereby allowing you to fake a keyboard that you
might buy in another country. A cheaper solution is to make your own
stickers. Transparent (scotch) tape works well but is difficult to remove
after being constantly pressed by warm fingers. Masking tape is more
easily removed but tends to slide under the heat of your fingers and is
annoying to the touch for some users. If you type in another language
frequently enough, you might instead print a picture of the keyboard
layout you are using and learn to touch-type by looking at it. Learning
the layout doesn’t take as much effort as you might think.

I highly recommend one of the above methods of learning a standard
keyboard layout so that when traveling to Slavic, East European, and
Eurasian countries you will be able to adapt to the commonly used key-
board layout immediately. Some Western users, however, prefer a
homophonic (“transliterated” or “phonetic”) keyboard layout, in which
characters are arranged similar to those in one’s native layout. This lay-
out is easier to learn for the non-native user and does not require stickers
or a new keyboard. Numerous web pages explain how to download and
install such keyboard layouts (there are various versions but no one ac-
cepted standard) on your computer (see Further Reading section).

Some text editors have a built-in “de-transliteration” function, by
which you type in transliteration and the editor converts to Cyrillic char-
acters. Some also have built-in phonetic keyboard layouts, allowing you
to use a phonetic keyboard just in that program without changing your
operating system keyboard layout.

For especially small input needs, there are three options, none of
which requires changing the operating system keyboard layout. Web-
sites such as Translit.ru allow you to type in transliteration and the site
will convert your text to Cyrillic on the fly. Some text editors and
websites have virtual keyboards in small windows that allow you to
choose Cyrillic characters. These applications can be used to copy and
paste text into other programs or websites. Another option is to copy
and paste letters from other programs. This usually works smoothly, es-
pecially with Unicode-conformant software. A third option is to use a
character palette (or map) to insert characters. A palette may be found
within a word processor or as a standalone program in the operating sys-
tem. If using this, it is best to select from the default font; otherwise, you
risk selecting characters from a font with a non-standard font encoding
(see questions #1 and #6).
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4. When I copy and paste between programs, my characters get jum-
bled. How do I fix this?

More often than not, this is a sign that one of the programs you are us-
ing is not fully Unicode-conformant.® Try using other combinations of
programs.

5. Say I need to type just one Russian word in the middle of a docu-
ment in English and it uses letters also found in the Latin alphabet.
Can I just type these letters using my default American keyboard lay-
out?

Please do not. The three characters in the Russian word mat are not
the same as the three characters in the English word mat. Storing them
as different characters prevents the Latin lowercase 7" from ever being
displayed like the Cyrillic lowercase T (which in most typefaces are not
identical), and it prevents a search for the English word from finding the
Russian word or vice versa.

6. What font should I use to type in Cyrillic?

When using a contemporary word processor to compose a document
involving characters from more than one script, choose characters from
a Unicode-conformant font (one that uses Unicode font encoding)?
rather than a font like Symbol, Zapf Dingbats, or one of the pre-Unicode
custom fonts for typing in a non-Latin script. These fonts use only the
first 255 code points,'0 replacing the Latin glyphs and basic punctuation
that should be in these code points with Greek glyphs, printer’s ding-
bats, or glyphs from another non-Latin script (respectively). While
these fonts can be used with old programs that recognize only fonts with
255 code points and were especially useful before special keyboard lay-
outs became common, the documents created with them are entirely
dependent on the arrangement of glyphs in this font—an arrangement
that does not conform to any particular standard and therefore will
likely require conversion in case the font is no longer available.!! For
example, while the Symbol font might continue to be shipped with op-
erating systems for the foreseeable future, Greek texts using it are not
interoperable with Greek texts in Unicode, so cross-searching is not
possible unless the document in Symbol is converted. In such a case you
will need to find a utility that will do this conversion, and unless you
write one yourself, the chance that you find one is related to the size and
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technical expertise of the user community for that font with a non-stan-
dard encoding.

Using Unicode rather than an older standard allows you to capture al-
most every character likely to be encountered in a printed text!2 and
store the electronic text in a standard broadly accepted by industry and
the international standards community. If you have scholarly or practi-
cal problems whereby the 96,44713 characters of Unicode version 4.0.1
are inadequate for the kind of transcription you would like to do, you
can use Unicode’s Private Use Areas, which contains unassigned code
points.

In short, I recommend that you never switch fonts in a word proces-
sor just to type in another language. Stick to one font, using a second
keyboard layout or other input method as described in question #3 to in-
sert glyphs for the character you need.

7. I want to be able to use diacritical marks with certain characters in
Cyrillic, but I don’t see the glyphs I need in Unicode. Can I still use
Unicode? Do I need a special font?

Unicode aims to include all characters in all scripts, so one font could
have all the glyphs for every character needed in any document. How-
ever, the designers of Unicode realized that many diacritical marks can
be used on nearly any character, and therefore it makes sense to define
base characters and combining characters separately.'* Since Unicode
includes all the diacritical marks you’ll ever need, I recommend against
using another font just because it has particular precomposed charac-
ters that you need. A document relying on such a font would suffer the
same compatibility problems as affect other pre-Unicode fonts (see
question #6). Instead, I recommend using Unicode base characters and
combining characters.

However, many programs that can read, write, or print files using a
Unicode character encoding scheme have trouble displaying base char-
acters and combining characters together properly, especially if there is
more than one combining character applied to the base character. This
can even be true when going from the same program running on differ-
ent operating systems. If you are unhappy with the way your program
renders composite characters (decomposable characters, including base
characters with combining characters applied to them), you might try
using other Unicode-conformant fonts. If you cannot find a font that
works acceptably with the editor or word processor you are using, it is
best to find another program that works better: the strong disadvantages
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of using a font with a non-standard encoding, as explained in question
#6, outweigh the convenience of using a program you are most familiar
with. Support for Unicode character sequences involving combining
characters can only improve in the future.

8. I see that Unicode contains a number of precomposed characters to
guarantee round-trip compatibility with earlier standards, but “the
same” character can be encoded by finding the appropriate base
character and combining character and using them together. Which
should I use?

The World Wide Web Consortium, !5 stewards of HTML and other
web standards, recommends using precomposed characters (using
Unicode’s Normalization Form C) for web documents.!® Even if your
documents are not intended for the web, you will find it easier to work
with precomposed characters since many programs handle composite
characters poorly, as explained in question #7. There are utilities for
automatically converting between normalization forms in Unicode
(between using precomposed and composite characters), so you can
always decompose later. Note that the Unicode Consortium refuses to
admit any new precomposed characters to the standard, and a major de-
sign goal of Unicode is to decompose all characters as far as possible (to
the atomic level).

9. What character encoding (character set) should I use for saving my
web pages or other documents?

Word processors often do not present the user with a choice of char-
acter set when saving in their native formats; instead, they translate to a
standard character set when saving in a text format or in HTML.

For text and HTML including any number of languages but no more
than small amounts of CJK (Chinese, Japanese, or Korean) text, I per-
sonally recommend using UTF-8, one of the seven Unicode character
encoding schemes.!” UTF-8 has the advantage over the other Unicode
encodings of working fairly well with most pre-Unicode software for
the first 128 characters (basic Latin characters and punctuation marks).
Since Unicode encodings allow you to encode practically any known
character, it is superior to earlier script-specific encodings, such as ISO
8859 encodings, Windows codepages, and national standards such as
the KOI encodings. Support for Unicode is now well-established in
Internet standards, major operating systems, and office software, and
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the proportion of computer users using pre-Unicode software will con-
tinue to shrink as software and hardware are upgraded.

While scholars and librarians are right to be concerned about accessi-
bility overseas, where older hardware and software are the norm, the
value of international standards and the need for long-term accessibility
must be borne in mind as well. There are many utilities for converting
files between character sets, as well as web forms that let you cut and
paste chunks of text for conversion or transliteration, so documents in a
non-Unicode character encoding scheme can be automatically con-
verted to UTF-8 or another Unicode character encoding scheme. When
creating new files, it is best to start in UTF-8 rather than convert to it
later because you will never be limited by the set of characters found in
any particular pre-Unicode character set; however, converting to UTF-8
at a later stage is effortless. Note that this conversion is not the same as
converting from a font with a non-standard encoding (as explained in
question #6), for which there are few utilities available.

I'also recommend using UTF-8 with documents entirely in English to
be consistent and to encourage the adoption of this superior standard.

For character set recommendations for e-mail, see question #13.

10. How do I specify the character encoding (character set) for my
web pages?

There are a few levels at which encoding can be specified for an
HTML web page:

a. If composing HTML in a text editor, you need to choose an en-
coding in which to save the file. An option may be presented to
you when saving, or it might be set by default.

b. The HTML file itself can contain a declaration of the encoding
being used (explained below). In HTML editors this is tied to
(a).

c. The server on which the file is stored can be configured to de-
clare an encoding when serving files to users, directing their
browsers to use this encoding when displaying the file.

Step (a) must happen, even if you’re not aware of it because your pro-
gram for generating HTML (an HTML editor or word processor) takes
care of this for you. Neither (b) nor (c) is required, but if neither is used,
you rely on the user’s auto-detect feature being enabled and your text
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being sufficiently predictable to have its encoding guessed. There is no
need to risk this when the encoding can be specified otherwise.

Popular web page editors and text editors do not default to UTF-8 for
(a) and (b) because most users do not require multilingual capabilities
and want their web pages to be accessible to as many users as possible,
even those using outdated web browsers and operating systems. How-
ever, current editors can be customized to work entirely in UTF-8, and
contemporary browsers have no problem reading files in UTF-8 encod-
ing.

Even if you save your web documents (HTML or otherwise) in
UTEF-8, there are other settings which could interfere with their proper
delivery online. There are four different sources of information a web
browser uses to determine which character set to use to view a page,
given here in order of precedence (the browser stops as soon as it finds a
suitable setting):!8

1. The value of the Content-Type field in the HTTP header sent by
the server

2. The XML declaration (applies only to XHTML and other XML
documents): <?xml version="1.0" encoding="utf-8"?>

3. This line (or an equivalent for using another character encoding)
in the HTML or XHTML head element: <meta http-equiv="Con-
tent-Type” CONTENT="text/html;charset=utf-8” /> (Exact syn-
tax varies depending on the version of HTML or XHTML. This is
an alternative to reconfiguring the HTTP header but is consid-
ered an unofficial fix.)

4. The most recent setting in the user’s browser for which character
set to use (if auto-detect is not used), or the auto-detect feature of
the user’s browser

While the last is completely out of your control as the creator of a web
page, the first can be properly configured with the help of your server
administrator, and the second and third can be included in your HTML
code.

11. Should I offer more than one encoding of all my documents?

Some websites offer more than one encoding of their pages because
there was a time when browsers could only view certain encodings and
because you can automatically generate files converted into another en-
coding—or even transliterated—quite easily. Today, however, in my opin-
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ion there is little reason to provide your documents in more than one
encoding. For multilingual documents, the only real choice right now is
between UTF-8 and any of the earlier script-specific or national charac-
ter encoding schemes.

12. How can I be sure others will be able to view my web page or other
documents properly?

PDF is the only major format preserving the exact appearance of a
document. It’s a good option for providing documents meant to be
printed, for guaranteeing exact appearance, and for archival preserva-
tion, but it is a bad choice for building a website.

If not using PDF, you cannot guarantee that a document provided in
another format will appear for the user exactly as you intended: there are
simply too many factors outside your control. However, by following
the directions in questions #9, #10, and #11, you will minimize the
chance that a user will not be able to view your pages. It would not hurt
to try viewing your pages on a variety of operating systems using a vari-
ety of browsers to make sure there are not any problems. Doing so will
help you spot not only character encoding problems but also design
problems caused by browsers—even major ones—that are not fully stan-
dards-compliant.

13. What character encoding (character set) should I use in e-mail
messages?

Character encoding in e-mail is even more complicated than in
HTML and word-processing documents. Unicode support in e-mail
software lags behind operating systems, word processors, and web
browsers, so a Unicode encoding should be used only if you know all
recipients of your message can view it. It is better to use a pre-Unicode
encoding standard (as long as you can limit your conversation to Latin
plus one additional script) or transliterate!® everything if you must.20

Note that some e-mail clients and servers that can handle “exotic”
character sets in the body are not able to display or even process these
character sets when found in the header of the message, which includes
the to, from, and subject fields, among others. So you may find it best to
use only basic Latin characters in your subject lines and even your name
as it displays in the from field.
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14. My colleague can’t read my e-mail message written in Cyrillic.
Have I done something wrong, or has my colleague?

There are three types of e-mail clients you can use to read e-mail: a
program that runs on your e-mail server (such as Pine), a stand-alone
program that runs on your computer (such as Microsoft Outlook, PC
Pine, Netscape Messenger, or Eudora), or a web interface hosted by
whatever service you use for e-mail (such as Hotmail, Gmail, or a uni-
versity’s “webmail” service). Most, though not all, e-mail clients allow
you to set the character encoding of an outgoing message. Either this
setting is program-wide for all messages, or it is a default setting that
can be overridden for an individual message. In the former case, if you
find yourself needing to compose in a different encoding than usual,
you should change the setting before you begin composing a message.
Clients of all types work similarly to browsers when deciphering a re-
ceived message: most have auto-detect features and allow you to over-
ride the current setting.

When using a program on an e-mail server, both sender and receiver
need to have a client capable of understanding the character encoding
used in the message, and their software for connecting to the server
(such as SSH or Telnet) must be able to understand and display the char-
acter encoding using a font on the user’s computer.

When using a standalone client, both sender and receive need to
make sure their clients can understand and display the character encod-
ing used in the message using a font on their computer.

When using a web interface, both sender and receiver need to make
sure their clients can understand the character encoding and that their
browsers are configured to display this encoding, as explained in ques-
tion #2.

15. I can read messages from individual colleagues without any prob-
lems, but messages I receive from e-mail lists consistently give me
problems. How can I fix this?

Electronic distribution lists (electronic mailing lists or simply e-mail
lists) present additional problems beyond the pragmatic solutions to to-
day’s e-mail situation explained in #13. As with web pages, you can
never really guarantee how your message will appear to recipients,
and this is especially true for messages sent to mailing lists because
the software running them intervenes while relaying your message.
Users who subscribe to a list in a non-MIME digest mode receive mes-
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sages forced into one character encoding, and some list software (such
as ListProcessor, which runs SLAVLIBS?2!) strips the encoding declara-
tion out of all messages. In order to guarantee that you will reach the
maximum number of people, you will need to stick to Latin characters
(and avoid sending HTML or “rich text” mail). Using the lowest com-
mon denominator of e-mail standards is also important for e-mail distri-
bution lists since many are archived, and archive interfaces are not
always friendly to multiple character sets.

16. Do search engines reach all documents no matter what their
character encoding (character set), or do they only pick up certain
encodings?

Any major search engine is bound to understand more than one en-
coding and allow searching across documents.

17. Now that I can type in Cyrillic on my computer, can I search on-
line library catalogs (OPACs) in Cyrillic?

This depends on the capabilities of the software behind the OPAC, as
well as on whether the records have Cyrillic text in the 880 field (in ad-
dition to the usual transliterated fields). Generally speaking, records
must have Cyrillic text and the OPAC software must be Unicode-
conformant. Because of the way shared cataloging works in Western li-
braries, it might be the case that some records have Cyrillic text while
others have only transliterated text. In this case a search in Cyrillic
would yield only records with Cyrillic text while a search using proper
transliteration will yield all records. Therefore, users should continue
searching in transliteration for the near future for languages written in
Cyrillic, for which use of the 880 field among catalogers has been spo-
radic.

NOTES

1.1 give alternative terms in parentheses following the form I prefer, which is ei-
ther more closely aligned with computer, as opposed to linguistic, terminology or more
precise than another computer term.

2. There are many attempts to elucidate the character-glyph distinction, as well as
some to discredit it. For an analysis of medieval Slavic arguing that a language-inde-
pendent distinction is ultimately unsustainable, see David J. Birnbaum, “Standardizing
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Characters, Glyphs, and SGML Entities for Encoding Early Cyrillic Writing,” Com-
puter Standards and Interfaces 18 (1996): 201.

3. For times when appearance is significant and could be helpful in searching, texts
should be encoded using descriptive markup, such as that prescribed by the Text En-
coding Initiative <http://www.tei-c.org/>, to enable such searching.

4. Software and printer drivers for generating PDFs try to replicate the exact ap-
pearance of a printed document; however, such software is not without flaws. Combin-
ing characters (defined in question #6) in Unicode are known not to work in some
PDF-generating software and printer drivers. Furthermore, the PDF standard allows
for only the most common fonts to be used without embedding them in the PDF file, so
if a PDF file uses arare font that is not embedded, it will display as intended. See Adobe
Systems, PDF Reference, Fifth Edition: Adobe® Portable Document Format Version
1.6 (San Jose, CA: Adobe Systems, 2004), <http://partners.adobe.com/public/developer/
en/pdf/PDFReferencel6.pdf> (accessed December 22, 2004), 15-16.

5. See the website of Unicode, Inc., <http://www.unicode.org/>. Unicode is actu-
ally the common name for two separate standards synchronized since 1991: the Uni-
versal Multiple-Octet Coded Character Set (UCS), defined by ISO/IEC 10646 (JTC
1/SC 2/WG 2), and the Unicode Standard, defined by the Unicode Consortium, an in-
dustry group that allows for limited outside participation.

6. Think of the difference between font encoding and character set encoding like
this: font encoding concerns the arrangements of glyphs within the font itself, reflected,
for example, in how the characters are arranged in a character map program, whereas
character set encoding concerns how the data (numbers) that make up the file are
matched to characters.

7. Macintoshes here are the most significant exception: recent models would
mostly but not entirely work with PC keyboards, but the latest models do not work with
PC keyboards or even earlier Macintosh keyboards. See MacWindows Solutions,
“Sharing Keyboards and Monitors Between Macs and PCs: Cross-Platform KVM Solu-
tions,” <http://www.macwindows.com/keyboard.html> (accessed September 12,2004).

8. It is possible for both programs not to be Unicode-conformant but both to use
the same character encoding in communicating with the clipboard, but this is decreas-
ingly likely when using recent software.

9. At least one Unicode-conformant font comes with all major operating systems
today. See question #1.

10. A code point is the unique number assigned to each character for data storage.

11. One such conversion effort, involving various Cyrillic fonts from the 1980s and
early 1990s, is the Cyrillic Font Project: <http://www.stg.brown.edu/projects/indexcard/
displaycard.php3?card=9> (accessed September 12, 2004). Similar work has been
done by the staff of the Slavic and East European Language Resource Center <http://
www.seelrc.org/>.

12. For the Slavicist, note that Unicode includes Glagolitic and all the Cyrillic char-
acters needed for any modern language written in Cyrillic, but some historical Cyrillic
characters are still missing, according to Deborah W. Anderson’s presentation “Uni-
code in Multilingual Text Projects: A Status Report from the Script Encoding Initia-
tive, UC Berkeley” delivered at the Joint International Conference of the Association
for Literary and Linguistic Computing and the Association for Computers and the Hu-
manities, Goteborg, Sweden, June 11-16, 2004.

13. Unicode Consortium, “The Unicode® Standard: A Technical Introduction”;
“Unicode 4.0.0,” <http://www.unicode.org/versions/Unicode4.0.0/> (accessed August
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21, 2004). This number was calculated by summing figures given in these two docu-
ments.

14. This is the same principle used in MARC (where it originated), though Unicode
combining characters follow base characters rather than precede them in the file’s se-
quence of characters, as was originally the case in MARC.

15. See <http://www.w3.org/>.

16. Patrick Rourke, “Unicode Normalization Forms,” Unicode Polytonic Greek for
the World Wide Web (version 0.9.7), <http://www.stoa.org/unicode/normalization.
html> (accessed September 23, 2004).

17. Wikipedia: The Free Encyclopedia, s.v. “UTF-8,” <http://en.wikipedia.org/
wiki/UTF-8> (accessed September 23, 2004). CJK ideographs are more efficiently
stored in UTF-16.

18. Web Standards Project, “‘Specifying Character Encoding,” <http://www.webstandards.
org/learn/askw3c/dec2002.html> (accessed September 13, 2004); Alan J. Flavell,
“Notes on Internationalization,” <http://ppewww.ph.gla.ac.uk/%7eflavell/charset/internat.
html> (accessed September 15, 2004); Richard Ishida, “Tutorial: Character Sets &
Encodings in XHTML, HTML, and CSS (DRAFT),” <http://www.w3.org/International/
tutorials/tutorial-char-enc/> (accessed September 15, 2004).

19. What transliteration scheme you use is up to you. Ideally you will use a revers-
ible transliteration scheme—one that can be de-transliterated automatically. Library of
Congress (LC) Romanization schemes are reversible if combining characters are used
(difficult to represent outside of MARC software), as are proposed standards like
Russkaja Latinica <http://www .kulichki.com/centrolit/rl/latinic1.html>. Note that mul-
tiple systems of transliteration, like multiple character encodings, are a barrier to
cross-searching and future reuse of material. (See question #6.)

20. Use of Unicode in e-mail is less important than in other electronic documents
for which long-term accessibility and preservation are of greater concern. While social
historians may one day be interested in your correspondence and having some trouble
deciphering electronic records of it, they will have to decipher everyone else’s as well
and will be quite good at it.

21. For more information on SLAVLIBS, see “Internet Links ‘As Seen on
SLAVLIBS,” <http://www.columbia.edu/~jsil9/slavlink.html>.
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