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Foreword

In September 1993, an important event in the history of Japanese computing took
place: the publication of Ken Lunde's Understanding Japanese Information
Processing. Even today, no other book brings together such a wealth of informa-
tion on Japanese data processing. I and my colleague Takeo Suzuki had the
unique honor to work on the Japanese translation of this book, a work that made
worldwide impact.

Today, an event of even greater importance—a major milestone in the history of
East Asian computing—is unfolding: the publication of Ken Lunde’s new book:
CJKV Information Processing. No other book even pretends to approach it in
either content or quality. Though the range of issues covered is broad, the treat-
ment of each topic is comprehensive and in-depth.

With the recent spread of Unicode as an international character set and the
growing importance of East Asia in the world economy, new CJK applications are
appearing at an increasingly rapid pace. Many software publishers are “jumping on
the CJK wagon,” with the hopes of tapping the potentially huge East Asian market,
which has mostly remained closed to non-Asian software developers.

An important reason for the poor market penetration of these products is their low
quality. Many of these applications are simply too primitive to adequately meet the
practical needs of users.

This state of affairs can be explained by three interrelated factors. First, this is a
young market, and developers have not yet acquired sufficient skills and experi-
ence. For example, some developers of Japanese software, who have little or no
knowledge of the language, hire outside help such as students, often with disas-
trous results.

Xiii



xiv Foreword

Second, developers often do not have access to high-quality data, especially dictio-
nary data, required for the all-important input method (also known as “front-end
processor” or FEP) development. It is easy enough to find such data by surfing the
Web, but it requires much skill to eliminate the countless errors and adapt it to
specific needs.

Third is the lack of good information on CJKV processing. The issues are complex.
The developer must contend with multiple, mostly incompatible encoding systems,
different character sets, a bewildering variety of locale-dependent input methods,
code conversion between incompatible character sets, and support for Unicode, to
mention but a few.

How does one acquire reliable and detailed information on these issues? Until the
appearance of the present work, this was well-nigh impossible. For the first time,
Ken Lunde’s pioneering work provides nothing less than an inexhaustible source
of accurate and complete information on every aspect of CJKV data processing.

Let me illustrate how useful this information was to the dictionary projects of the
Kanji Dictionary Publishing Society (KDPS). We have recently completed 7he
Kodansha Kanji Learner’s Dictionary (Kodansha International, 1998), based on the
New Japanese-English Character Dictionary (Kenkyusha, 1990; NTC, 1993) of
which I am the chief editor. At the same time, we have been developing DESK, a
comprehensive CJK database from which dozens of dictionaries, CJK FEP data, and
learning aids are being developed.

Though we are dedicated CJK specialists, the information in Ken Lunde’s book
was invaluable every step of the way. For example, when we created outline fonts
for some 1,350 user-defined characters, it helped us decide on encoding ranges
and methods. When we switched to a new platform, it helped us write code
conversion routines and build function libraries. When we developed our dictio-
nary page composition system, it guided us in the purchase of software and taught
us in depth about typography and font technology. And so on and so on.

As can be seen from our example, the aim of this book is highly practical. The
author has a very full grasp of the real needs of such diverse users as software
developers, lexicographers, and language learners, and provides detailed informa-
tion for each need with great clarity and precision. I am fully confident that this
book shall become an invaluable source of information to everyone interested in
CJKV information processing.

Jack Halpern GB R H#)
Editor in Chief, CJK Dictionary Publishing Society (CDPS)
htp://www.cjk.org/



Preface

Close to six years have passed since Understanding Japanese Information
Processing was published, and a lot has changed since then. One reason for the
delay in getting this new book published was that T decided not only to revise the
Japanese portions, but also to include significantly more information about
Chinese and Korean, plus add information about Vietnamese—the title was
changed accordingly. T was inspired to undertake this significant “CJKV” expan-
sion sometime in 1996, during a lengthy conversation I had at a Togo’s near the
UC Berkeley campus with Peter Mui, my editor for Understanding Japanese Infor-
mation Processing.

Join me in reading this thick tome of a book, and you shall find that “CJKV”
(Chinese, Japanese, Korean, and Vietnamese) will become a standard term in your
arsenal of knowledge. But, before we dive in, allow me to use some terms with
which you are no doubt familiar. Otherwise, you probably would have no need to
continue reading.

Known to more and more people, “internationalization” and “localization” seem to
have become household or “buzz” words in the field of computing, and have also
become very hot topics among high-tech firms and researchers due to the expan-
sion of software markets to include virtually all parts of the globe. This book is
specifically about CJKV-enabling, which is the adaptation of software for one or
more CJKV markets. It is my intention that readers will find relevant and useful
CJKV-enabling information within these pages.

Virtually every book on internationalization or localization includes information on
character sets and encodings, but this book provides much more. In summary, this
book provides a brief description of the writing systems, a thorough background
of the history and current state of character sets, detailed information on encoding
methods, code conversion techniques, input methods, keyboard arrays, font

XU



xvi Preface

formats, typography, output methods, algorithms with sample source code, tools
that perform useful information processing tasks, and how to handle CJKV text
with email and in the context of the Web. Expect to find plenty of platform-inde-
pendent information and discussions about character sets, how CJKV text is
encoded and handled on a number of computer systems, and basic guidelines and
tips for developing software targeted for CJKV markets.

Now, let me tell you what this book is not about. Don’t expect to find out how to
design your own word processor, how to design your own fonts for use on your
computer (I give sources for tools, though), or how to properly handle formats for
CJKV numerals, currency, dates, or times. This book is not by any stretch of the
imagination a complete reference manual for internationalization or localization,
but should serve well as a companion to such reference works (which are, fortu-
nately, slowly becoming more abundant).

It is my intention for this book to become the definitive source for information
relating to CJKV information processing issues (Understanding Japanese Informa-
tion Processing, which concentrated on Japanese issues, apparently became the
definitive source for that field). Thus, this book focuses heavily on how CJKV text
is handled on computer systems in a very platform-independent way. Everything
presented in this book can be programmed, categorized, or easily referenced.

This book was written to fill the gap in information relating to CJKV information
processing. I first attempted to do this over the course of several years by main-
taining an online document that I named JAPAN.INF (Electronic Handling of
Japanese Text). This document had been made publicly available through a
number of FTP sites worldwide, and had gained international recognition as the
source for information relating to Japanese text handling on computer systems.
Understanding Japanese Information Processing excerpted and further developed
key information contained in JAPAN.INF. However, since the publication of Under-
standing Japanese Information Processing in 1993, JAPAN.INF, well, uh, sort of
died. Not a horrible death, mind you, but rather to prepare for its reincarnation as
a totally new online document that I have entitled CJK.INF (the CJK analog to
JAPAN.INF). The work I did on CJK.INF helped to prepare me to write this new
book, which provides updated material plus significantly more information about
Chinese, Korean, and Vietnamese (to the point that granting the book a new title
was deemed appropriate and necessary). I hope that this book becomes as widely
accepted as the original.

While I have expended great efforts to provide sufficient amounts of information
for Chinese, Japanese, Korean, and Vietnamese computing, you will notice that
there is still some bias toward Japanese in many parts of this book. But, almost
everything discussed in this book can apply equally to all of these languages.
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However, the details of Vietnamese computing in the context of using Chinese
characters are still emerging, so its coverage is somewhat limited.

Audience

Anyone interested in how CJKV text is processed on a computer will find this
book useful, including those who wish to enter the field of CJKV information
processing, and those who are already in the field, but need additional reference
material. This book will also be useful for people using any kind of computer and
any type of computer operating system: MacOS, MS-DOS, Unix, and Windows.

Although this book is specifically about CJKV information processing, anyone with
an interest in creating multilingual software or a general interest in 118N (interna-
tionalization) or L10N (localization) will learn a great deal about the issues
involved in handling complex writing systems on computers. This is particularly
true for people interested in working with CJKV text. Information relating to CJKV-
enabling is still, unfortunately, relatively scarce.

I assume that readers have little or no knowledge of a CJKV language (Chinese,
Japanese, Korean, or Vietnamese) and its writing system. In Chapter 2, Writing
Systems, 1 include material that should provide a good introduction to CJKV
languages and their writing systems. If you only know one CJKV language,
Chapter 2 should prove to be quite useful.

Conventions Used in this Book

Kanji, hanzi, banja, hangul, kana, hiragana, katakana, and other terms come up
time and time again throughout this book. You will also encounter abbreviations
and acronyms, such as ANSI, ASCII, CNS, EUC, GB, ISO, ]JIS, KS, and TCVN.
Terms, abbreviations, and acronyms—along with many others—are usually
explained in the text and again in the glossary (Appendix X, Glossary, which I
encourage you to study).

Hexadecimal values, when used in text, are prefixed with 0x, such as 0x8080.
Every two hexadecimal digits beyond 0x represent a single byte. For example,
0x20 represents a one-byte value, but 0x0020 represents a two-byte value. Decimal
values appear as themselves. You can use Appendix B, Notation Conversion Table,
to convert between notations.

Throughout this book I generically use short suffixes such as “J,” “K,” “S,” “T,” “V,”
and “CJKV” to denote locale-specific or CJKV-capable versions of software prod-
ucts. T use these suffixes for the sake of consistency, and because software
manufacturers often change the way in which they denote CJKV versions of their
products. In practice, you may instead encounter the suffix HAZERR (nibon-
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goban, meaning “Japanese version”), the prefix “Kanji,” or the prefix HZEE
(nihongo, meaning “Japanese”) in Japanese product names. For Chinese software,
3 (zhongwén, meaning “Chinese”) is a common prefix. I also refrain from using
version numbers for software described in this book (as you know, this sort of
information becomes outdated very quickly). I use version numbers only when
they represent a significant advancement or development stage in a product.

References to “China” in this book refer to the People’s Republic of China (PRC; H
e N RIEFIE zhongbud rénmin gonghé guo), also commonly known as Mainland
China. References to “Taiwan” in this book refer to the Republic of China (ROC; H1
HRE zhonghud mingus). Quite often this distinction is necessary.

Name ordering in this book, when transliterated in Latin characters, follows the
convention that is used in the West—the given name appears first, followed by the
surname. When the name is written using CJKV characters—in parentheses
following the transliterated version—the surname appears first, followed by the
given name.

“ISO 10646-1:1993” and “Unicode” are used interchangeably throughout this book.
Only in some specific contexts are they different.

Italic is used for pathnames, filenames, program names, new terms where they are
defined, newsgroup names, and Internet addresses, such as domain names, URLs,
and email addresses.

Constant width is used in examples to illustrate output from commands, the
contents of files, or the text of email messages.

Constant bold is used in examples to indicate commands or other text that
should be typed literally by the user; occasionally, it is also used to distinguish
parts of an example.

Constant oblique is used in code fragments and examples to show variables for
which a context-specific substitution should be made. The variable email
address, for example, would be replaced by an actual email address.

The % (percent) character is used to represent the Unix shell prompt in Unix
command lines.

Footnotes are used for parenthetical remarks. Lies are sometimes spoken to
simplify or shorten the discussion (especially in Chapter 2 where I introduce the
many CJKV writing systems), and the footnotes—usually, but not always—restore
the truth.
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Organization

Let’s now preview the contents of each chapter in this book. Don'’t feel compelled
to read this book linearly, but feel free to jump around from section to section and
into the appendixes. Also, the index is there for you to use.

Chapter 1, CJKV Information Processing Ouverview, contains an overview of the
issues that are addressed by this book, and will give you an idea of what you can
expect to learn. This establishes the context in which this book will become useful
in your work or research.

Chapter 2, Writing Systems, contains information directly relating to CJKV writing
systems. Here you will learn about the various types of characters that compose
CJKV texts. This chapter is intended for readers who are not familiar with the
Chinese, Japanese, Korean, or Vietnamese languages (or who are familiar with
only one or two of those languages). Everyone is bound to learn something new
here.

Chapter 3, Character Set Standards, describes the two classes of CJKV character set
standards: coded and non-coded. Coded character set standards are further divided
into two classes: national and international. Comparisons are also drawn between
CJKV character set standards.

Chapter 4, Encoding Methods, contains information on how the character set stan-
dards described in Chapter 3 are encoded on computer systems. Encoding is a
complex but important step in representing and manipulating human-language text
in a computer. Other topics include software for converting from one CJKV
encoding to another, and instructions on how to repair damaged CJKV text files.

Chapter 5, Input Methods, contains information on how CJKV text is input. First I
discuss CJKV input in general terms, then describe several specific methods for
inputting CJKV characters on computer systems. Next, we move on to the hard-
ware necessary for CJKV input, specifically keyboard arrays. These range from
common keyboard arrays, such as the QWERTY array, to Chinese character tablets
containing thousands of individual keys.

Chapter 6, Font Formats, contains information about bitmapped and outline font
formats as they relate to CJKV. The information presented in this chapter repre-
sents my daily work at Adobe Systems, so some sections may suffer from
excruciating detail.

Chapter 7, Typography, contains information about how CJKV text is properly laid
out on a printed page. Having CJKV fonts is not enough—there are rules that
govern where characters can and cannot be used, and how different character
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classes are handled when in proximity. The chapter ends with a description of
software programs that provide advanced line layout functionality.

Chapter 8, Output Methods, contains information about how to display, print, or
otherwise output CJKV text. Here you will find information relating to the latest
printing and display technologies.

Chapter 9, Information Processing Techniques, contains information and algo-
rithms relating to CJKV code conversion and text handling techniques. The actual
mechanics are described in detail, and, where appropriate, include algorithms
written in C, Java, and other programming languages. The chapter ends with a
brief description of three Japanese code processing tools that T have written and
maintained over a period of several years. These tools show how the algorithms
can be applied in the context of Japanese.

Chapter 10, Operating Systems, Text Editors, and Word Processors, contains infor-
mation about operating systems, text editors, and word processors that are CJKV-
capable, meaning that they support one or more CJKV locale.

Chapter 11, Dictionaries and Dictionary Software, contains information about
dictionaries, both printed and electronic, that are useful when dealing with CJKV
text. Also included are tips on how to more efficiently make use of the various
indexes used to locate Chinese characters in dictionaries.

Chapter 12, The Internet, contains information on how CJKV text is best handled
electronically over networks such as email systems and news readers. Included are
tips on how to ensure that what you send is received intact as well as information
about the Internet domains that cover the CJKV locales.

Chapter 13, The World Wide Web, contains information on displaying CJKV text
using various web browsers, and provides instructions for creating your own
HTML (HyperText Markup Language) and XML (Extensible Markup Language)
documents containing CJKV text. The role of Adobe Acrobat, PDF (Portable Docu-
ment Format), and CGI (Common Gateway Interface) programming is also
discussed in detail.

Appendix A, Code Conversion Tables, provides a code conversion table between
decimal Row-Cell, hexadecimal 1SO-2022, hexadecimal EUC, and hexadecimal
Shift-JIS (Japanese-specific) codes. Also included is an extension that handles the
Shift-JIS user-defined range.

Appendix B, Notation Conversion Table, lists all 256 eight-bit byte values in four
common notations: binary, octal, decimal, and hexadecimal.

Appendix C, Vendor Character Set Standards, is reference material for those inter-
ested in vendor-specific extensions to CJKV character set standards.
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Appendix D, Vendor Encoding Methods, is reference material for those interested
in how the vendor character sets in Appendix C are encoded.

Appendix E, GB 2312-80 Table, is a code table for the characters defined in GB
2312-80 (along with the additions and corrections stipulated by GB 6345.1-86),
indexed by decimal Row-Cell codes.

Appendix F, GB/T 12345-90 Table, is a code table for the characters defined in
GB/T 12345-90, indexed by decimal Row-Cell codes.

Appendix G, CNS 11643-1992 Table, is a code table for the characters defined in
all seven planes of CNS 11643-1992, indexed by decimal Row-Cell codes. Also
included are tables that are specific to CNS 11643-1986, such as Plane 15. This is a
long appendix, listing well over 50,000 unique hanzi!

Appendix H, Big Five Table, is a code table for the characters defined in Big Five,
indexed by hexadecimal Big Five codes.

Appendix I, Hong Kong GCCS Table, contains a table for the complete set of 3,049
hanzi promulgated by the Hong Kong government, indexed by hexadecimal Big
Five codes. Also included is an additional set of 145 hanzi defined by Hong Kong’s
Department of Judiciary.

Appendix J, JIS X 0208:1997 Table, is a code table for the characters defined in JIS
X 0208:1997, indexed by decimal Row-Cell codes.

Appendix K, JIS X 0212-1990 Table, is a code table for the characters defined in
JIS X 0212-1990, indexed by decimal Row-Cell codes. Also included are four addi-
tional katakana characters that may be added to this standard in the future (but
this seems unlikely).

Appendix L, KS X 1001:1992 Table, is a code table for the characters defined in KS
X 1001:1992, indexed by decimal Row-Cell codes.

Appendix M, KS X 1002:1991 Hanja Table, is a code table for only the 2,856 hanja
defined in KS X 1002:1991, indexed by decimal Row-Cell codes.

Appendix N, Hangul Reading Table, contains a complete reading index for all
2,350 modern hangul defined in the KS X 1001:1992 character set standard.

Appendix O, TCVN 6056:1995 Table, is a code table for the characters defined in
TCVN 6056:1995, indexed by decimal Row-Cell codes.

Appendix P, Code Table Indexes, provides various Chinese character indexes—
reading, radical, and stroke-count—to be used in conjunction with various appen-
dixes in this book.

Appendix Q, Character Lists and Mapping Tables, contains lists of characters and
mapping tables referred to throughout this book.
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Appendix R, Chinese Character Lists, provides a printout of various Chinese char-
acter lists—based on non-coded character set standards—as described in
Chapter 3, Character Set Standards.

Appendix S, Single-Byte Code Tables, provides complete ASCII, EBCDIC, EBCDIK,
ISO 8859-1:1998, CJKV-Roman, half-width katakana, and half-width jamo code
tables, indexed by hexadecimal codes.

Appendix T, Software and Document Sources, provides addresses and contact
information for software and documents mentioned throughout the book.

Appendix U, Mailing Lists, provides information on various (email-based) mailing
lists that may be of interest to readers.

Appendix V, Professional Organizations, includes information on organizations
that deal with CJKV information processing issues.

Appendix W, Perl Code Examples, provides Perl equivalents of algorithms found in
Chapter 9—along with other goodies.

Appendix X, Glossary, defines many of the concepts and terms used throughout
this book (and other books).

Finally, the Bibliography lists many useful references, some of which I used to
write this book.
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A lot of mystique and intrigue surrounds how CJKV—Chinese, Japanese, Korean,
and Vietnamese—text is handled on computer systems. Although I agree with
there being intrigue, there is far too much mystique, in my opinion. Much of this
mystery is due to a lack of information, or simply a lack of information written in a
language other than Chinese, Japanese, Korean, or Vietnamese. Nevertheless,
many fine folks, like you, would like to know how this all works. To confirm
some of your worst fears and speculations, CJKV text does require special handling
on computer systems. However, it should not be very mysterious after having read
this book. You need only break the so-called one-byte-equals-one-character
barrie—most CJKV characters are represented by more than a single byte (or, to
put it in another way, more than eight bits)."

English information processing was a reality soon after the introduction of early
computer systems, which were first developed in England and the United States.
Adapting software to handle more complex writing systems such as those used to
represent CJKV text is a more recent phenomenon. This adaptation developed in
various stages, and continues today.

There are several key issues that make CJKV text a challenge to process on
computer systems:

e CJKV writing systems use a mixture of different, but sometimes related, writ-
ing systems

e (CJKV character set standards enumerate thousands or tens of thousands of
characters, which is orders of magnitude more than used in the West

* For a greater awareness of (and appreciation for) some of the complexities of dealing with multiple-
byte text, you might consider glancing now at the section entitled “Byte Versus Character Handling” in
Chapter 9, Information Processing Techniques, beginning on page 433.
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e There is no universally recognized or accepted CJKV character set standard
such as ASCII for writing English—although Unicode can be considered a
good first attempt

e There is no universally recognized or accepted CJKV encoding system such as
ASCII encoding—again, the various Unicode encodings can be considered an
attempt at accomplishing this

e There is no universally recognized or accepted input device such as the
QWERTY keyboard array—although this same keyboard array, through a
method of transliteration, can be used to input most CJKV text through read-
ing or other means

e CJKV text can be written horizontally or vertically, and requires special typo-
graphic rules not found in Western typography, such as spanning tabs and
unique line-breaking rules

You will learn that the ASCII character set standard is not as universal as most
people think—different flavors of ASCII exist, as do different ASCII encoding
methods. You will begin to wonder why so many developers assume that
everyone uses ASCII.

This chapter also includes several sections that explain and illustrate some very
basic yet important computing concepts, such as notation and byte order, that
relate to material in the remainder of this book. Even if you consider yourself a
seasoned software engineer or expert programmer, you may still find value in
those sections because they carry much more importance in the context of CJKV
information processing. That is, how these concepts relate to CJKV information
processing may be slightly different than what you previously learned.

Multiple Writing Systems

CJKV text is typically composed of a mixture of different writing systems. Japa-
nese, as an example, is unique in that it uses four different writing systems.
Others, such as Chinese and Korean, use less than four writing systems. Japanese
is one of the few, if not the only, languages that exhibit this characteristic of so
many writing systems being used together, even in the same sentence (as you will
see very soon). This makes Japanese quite complex, orthographically speaking,
and poses several problems.” The four Japanese writing systems are Latin charac-
ters, hiragana, katakana, and kanji (collectively referred to as “Chinese characters”
regardless of the language). You are already familiar with Latin characters because
the English language is written with these—this writing system consists of the

* Orthography is a linguistic term that refers to the writing system of a language.
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upper- and lowercase Latin alphabet, which are the characters often found on
typewriter keys. Hiragana and katakana are native Japanese syllabaries (see
Appendix X, Glossary, for a definition of “syllabary”). Both hiragana and katakana
represent the same set of 108 syllables, and are collectively known as kana. Kanji
are characters that the Japanese borrowed from China over 1,600 years ago—
Chinese characters number in the thousands, and encompass meaning, reading,
and shape.

Now let’s look at an example sentence composed of these four writing systems.
This should serve to illustrate how the different Japanese writing systems can be
effectively mixed.

EUCEHDI>aA—TFT 4 27 HEFHAGEEEENERL TWSTF A
EHR—FLET,

In case you are curious, this sentence means “Encoding methods such as EUC can
support texts that mix Japanese and English.” Let’s look at this sentence again, but
with the Latin characters underlined.

EUC DL a—F 4 27 HEIHAREEWENERLL TWEHETF AR
= R—FLET,

In this case there is a single abbreviation, EUC (short for Extended Unix Code,
which refers to a locale-independent encoding method, a topic to be covered in
Chapter 4, Encoding Methods, of this book). It is quite common to find Latin char-
acters used for abbreviations in CJKV texts. Latin characters used to transliterate
Japanese text are called O —<“F (rémaji) in Japanese.

Now let’s underline the katakana characters.

EUCHDI > aA—T 4 7 HEIIAARGEEREMNERL TWSTFA L
Y R—bFLET,

Each katakana character represents one syllable, typically a lone vowel or a conso-
nant-plus-vowel combination. Katakana characters are commonly used for writing
words borrowed from other languages, such as English, French, or German. Table

1-1 lists these three underlined katakana words, along with their meanings and
readings.

Table 1-1: Sample Katakana

Katakana Meaning Reading?
I>aA—T 4 > | encoding enkodingu

THFAR lext tekisuto

HR— bk support sapoto

4 The macron is used to denote long vowel sounds.
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Note how their readings closely match that of their English counterparts, from
which they were derived. This is no coincidence: it is common for the Japanese
readings to be spelled out with katakana characters to closely match the borrowed
words.

Next we underline the hiragana characters.

EUC DT> O—TF 4 U IHERHARGE LEFENELZL THWDTF AR
EYE—RLET,
Hiragana characters, like katakana described above, represent syllables. Hiragana
characters are mostly used for writing grammatical words and inflectional endings.
Table 1-2 illustrates the usage or meaning of the hiragana in the above sentence.

Table 1-2: Sample Hiragana

Hiragana Meaning or Usage Reading
D possessive marker no
=8 topic marker wa?
& and (conjunction) to
n subject marker ga
LT doing... (verb) shite-iru
% object marker o
LET do... (verb) shimasu

4 This hiragana character is normally read ha, but when used as a topic
marker, it becomes wa.

That's a lot of grammatical stuff! Japanese is a postpositional language, meaning
that grammatical markers, such as prepositions as used in English, come after the
nouns that they modify. These grammatical markers are called particles (BJj]
Jjoshi) in Japanese.

Finally, we underline the Chinese characters (called hanzi in Chinese, kanji in
Japanese, hanja in Korean, and chit Hdan in Vietnamese):

EUC DT> a—F 1 2V HKIIHAR EERENERZL TWSTF A b
ZYR—bhLET,

At first glance, Chinese characters appear to be more complex than the other char-
acters in the sentence. This happens to be true most of the time. Chinese
characters represent meanings, and are often called ideographs, pictographs, or
logographs.” Chinese characters are also assigned one or more readings (pronunci-

* Being a widespread convention, this is beyond critique. However, linguists use these terms for different
classes of Chinese characters, depending on their etymology.
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ations), each of which is determined by context. While their readings differ
depending on the language (Chinese, Japanese, Korean, or Vietnamese), Chinese
characters often have the same meaning. This makes it possible for Japanese to
understand (but not necessarily to pronounce) some very basic Chinese, Korean,
and Vietnamese texts. Table 1-3 provides a listing of the underlined Chinese char-
acters and compounds (words composed of two or more Chinese characters)
thereof, along with their meanings and readings.

Table 1-3: Sample Chinese Characters and Chinese Character Compounds

Chinese Characters | Meaning Reading
& such as ... nado
Jiik method hoho
HAGE Japanese (language) nihongo
HGh English (language) eigo
TRAL (to) mix konko

Of course, this example includes only those types of characters that are used in
Japanese—other locales use different types of characters. Table 1-4 lists the four
CJKV locales, along with what writing systems they use.

Table 1-4: CJKV Locales and Their Writing Systems

Locale Writing Systems

China Latin and hanzi (simplified)

Taiwan Latin, zhuyin, and hanzi (traditional)
Japan Latin, hiragana, katakana, and kanji
Korea® Latin, jamo, hangul, and hanja

Vietnam Latin (Quéce ngli), chtt Nom, and cht Han

4Jamo are the alphabet-like components that make up hangul.

Table 1-5 lists some sample characters from each of the writing systems used in
CJKV locales. We discuss these writing systems in greater detail in Chapter 2,
Writing Systems.

Table 1-5: Sample CJKV Characters

Character Class Sample Characters

Latin Characters |ABCDEFGHIJ .. grstuvwxy z
Zhuyin P&XNEC2AX72K&T . 42X hHhALLJ)L] X1
Hiragana HbHVWNS D 2ABE . DEHENAbDALRZE N
Katakana FTIAAY T LI AA . AuUFZT 2T g
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Table 1-5: Sample CJKV Characters (continued)

Character Class Sample Characters

Jamo TR LURB T ael .. o oW - -]
Hangul VA AR A A S S R I R T DY
Hanzi (simplified) W BT S5 422 I MR S A B TS - BB B GRG  R BL BT R
Hanzi (traditional) | — Z T T SUT AL - 0 08 10 86 12 Y0 Jo 0 Wk iR
Kanji TR R AG &S . R ke EEEE R
Hanja (o £ (B (B Dn m g RF B A I B R M R B R A

But, how frequently used are each of these character classes? Given an average
sampling of Japanese writing, one normally finds 30 percent kanji, 60 percent
hiragana, and 10 percent katakana. Actual percentages depend on the nature of
the text. For example, you may find a higher percentage of kanji in technical litera-
ture, and a higher percentage of katakana in fields such as fashion and cosmetics,
which make extensive use of loan words written in katakana. Most Korean texts
consist of nothing but hangul, and most Chinese texts are composed of only
hanzi.” Latin characters are used the least, except in Vietnam.

So, how many characters do you need to learn in order to read and write CJKV
languages effectively? Here are some very basic guidelines:

* You must learn hiragana and katakana if you plan to deal with Japanese—this
constitutes approximately 200 characters

e Learning hangul is absolutely necessary for Korean, but you can get away with
not learning hanja

*  You need to have general knowledge of about 1,000 kanji to read over 90 per-
cent of the kanji in typical Japanese texts—more are required for reading Chi-
nese texts because only hanzi are used

If you have not already learned Chinese, Japanese, Korean, or Vietnamese, I
encourage you to learn one of them so that you can better appreciate the
complexity of their writing systems. Although T discuss character dictionaries (and
learning aids to a lesser extent) in Chapter 11, Dictionaries and Dictionary Soft-
ware, they are no substitute for a human teacher.

Character Set Standards

A character set simply provides a common bucket of characters. You may have
never thought of it this way, but the English alphabet is an example of a character

* Well, you will also find symbol-like characters, such as punctuation marks.
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set standard. It specifies 52 upper- and lowercase letters. Character set standards
are used to ensure that we learn a minimum number of characters in order to
communicate with others in society. In effect, they limit the number of characters
we need to learn. There are only a handful of characters in the English alphabet,
so nothing is really being limited, and as such, there really is no character set stan-
dard per se. In the case of languages that use Chinese characters, however,
character set standards play an especially vital role. They specify which Chinese
characters—out of the tens of thousands in existence—are the most important to
learn. The current Japanese set, called Joyo Kanji (¥ S joyo kanji), although
advisory, limits the number of Chinese characters to 1,945." There are similar char-
acter sets in China, Taiwan, and Korea. These character set standards were
designed with education in mind, and are referred to as non-coded character sets.

Character set standards designed for use on computer systems are almost always
larger than those used for the purpose of education, and are referred to as coded
character sets. Establishing coded character set standards for use with computer
systems is a way to ensure that everyone is able to view documents created by
someone else. ASCII is a Western character set standard, and ensures that their
computer systems can communicate with each other. But, as you will soon learn,
ASCII is not sufficient for the purpose of professional publishing (neither is its
most common extension, ISO 8859-1:1998).

Coded character set standards typically contain characters above and beyond those
found in non-coded ones. For example, the ASCII character set standard contains
94 printable characters—42 more than the upper- and lowercase alphabet. In the
case of Japanese, there are thousands of characters in the coded character sets in
addition to the 1,945 in the basic non-coded character set. The basic coded Japa-
nese character set standard, in its most current form, enumerates 6,879 characters,
and is designated JIS X 0208:1997. There are four versions of this character set,
each designated by the year in which it was established: 1978, 1983, 1990, and
1997. There are two typical compatibility problems that you may encounter when
dealing with different versions of the same character set standard:

e Some of these versions contain different numbers of characters—later versions
generally add characters

e Some of these versions are not 100 percent compatible with each other due to
changes

In addition, there may be an extended character set standard, such as Japan’s JIS X
0212-1990, that defines 6,067 additional characters (most of which are kanji).

*The predecessor of this character set, Toyo Kanji (24 BT 1696 kanji), was prescriptive.
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Additional incompatibility occurs because operating system developers take these
coded character set standards one step further by defining their own extensions.
These vendor character set standards are largely, but not completely, compatible,
and almost always use one of the national standards as their base. When you
factor in vendor character set standards, things appear to be a big mess. This book
documents these character sets, making it easier to grapple with such confusion.

Encoding Methods

Encoding is the process of mapping a character to a numeric value. By doing this,
you create the ability to uniquely identify a character through its associated
numeric value. Ultimately, the computer needs to manipulate the character as a
numeric value. Independent of any CJKV language or computerized implementa-
tions thereof, indexing encoded values allows a numerically enforced ordering to
be mapped onto what might otherwise be a randomly ordered natural language.
While there is no universally recognized encoding method, many are commonly
used. For example, ISO-2022-KR, EUC-KR, Johab, and Unified Hangul Code (UHC)
for Korean.

First, before describing these encoding methods, here’s a short explanation of how
memory is allocated on computer systems. Computer systems process data called
bits. These are the most basic units of information, and can hold one of two
possible values: on or off. These are usually mapped to the values 1 or 0, respec-
tively. Bits are strung together into units called bytes. Bytes are usually composed
of seven or eight bits. Seven bits in an array allow for up to 128 unique combina-
tions, or values; eight bits allow for up to 256. While these numbers are sufficient
for representing most characters in Western writing systems, it does not even come
close to accommodating large character sets whose characters number in the thou-
sands, such as those required by the CJKV locales.

The first attempt to encode Chinese characters on computer systems involved the
use of Japanese half-width katakana characters. This is a limited set of 63 charac-
ters that constitutes a minimal set for representing Japanese text. But there was no
support for kanji. The solution to this problem, at least for Japanese, was formal-
ized in 1978, and employed the notion of using two bytes to represent a single
character. This did not eliminate the need for one-byte characters, though. The
Japanese solution was to extend the notion of one-byte character encoding to
include two-byte characters. This allows for text with mixed one- and two-byte
characters. How one- and two-byte characters are distinguished depends on the
encoding method. Two bytes equal 16 bits, and thus can provide up to 65,536
unique values. This is best visualized as a 256x256 matrix. See Figure 1-1 for an
illustration of such a matrix.
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0 2?5

255 -

Figure 1-1: 256X256 encoding matrix

However, not all of these 65,536 cells can be used for representing displayable
characters. To enable the mixture of one- and two-byte characters within a single
text stream, some characters needed to be reserved as control characters, some of
which then serve as the characters that signify when a text stream shifts between
one- and two-byte modes. In the case of ISO-2022-JP encoding, the upper limit of
displayable characters was set at 8,836, which is the size of the code space made
from a 94x94 matrix."

But why do you need to mix one- and two-byte characters anyway? It is to support
existing one-byte encoding standards, such as ASCII, within a two-byte encoding
system. One-byte encoding methods are here to stay, and it is still a rather effi-
cient means to encode the characters necessary to write English and many other
languages. However, languages with large character sets—those spoken in the
CJKV locales—require two bytes to encode characters. A mixed one- and two-byte
character stream efficiently represents a mixture of English and Chinese text.

Along with discussions about character sets and encodings, you will encounter the
terms “row” and “cell” again and again in this book. These refer to the axes of a
matrix used to hold and encode characters. A matrix is composed of rows, and a
row is made up of cells. The first byte of the character specifies the row, and the
second byte specifies the cell within the row. Figure 1-2 illustrates a matrix and
how characters’ positions correspond to row and cell values.

* Code space refers to the area within the (usual) 256x256 encoding matrix that can be used for encoding
characters. Most of the figures in Chapter 4 and Appendix D, Vendor Encoding Methods, illustrate code
spaces that fall within this 256x256 matrix.
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Figure 1-2: Indexing an encoding matrix by row and cell

In an attempt to allow for a mixture of one- and two-byte characters, several CJKV
encoding methods have been developed. As you will learn in Chapter 4, these
encoding methods are largely, but not completely, compatible. You will also see



Input Methods 11

that there are encoding methods that use three or even four bytes to represent a
single character!

The most common Japanese encoding methods are ISO-2022-JP, Shift-JIS, and
EUC-JP. 1SO-2022-JP, the most basic, uses seven-bit bytes (or, seven bits of a byte)
to represent characters, and requires special characters or sequences of characters
(called shifting characters or escape sequences) to shift between one- and two-byte
modes. Shift-JIS and EUC-JP encodings make generous use of eight-bit characters,
and use the value of the first byte as the way to distinguish one- and multiple-byte
characters.

Input Methods

Those who type English text have the luxury of using keyboards that can hold all
the keys to represent a sufficient number of characters. CJKV characters number in
the thousands, though, so how does one type CJKV text? Large keyboards that
hold thousands of individual keys exist, but they require special training and are
difficult to use. This has led to software solutions: input methods and conversion
dictionaries.

Most CJKV text is typically input in two stages:

1. The user types raw keyboard input, which the computer interprets using the
input method and the conversion dictionary to display a list of candidate char-
acters (candidate here refers to the character or characters that are mapped to
the input string in the conversion dictionary).

2. The user selects one choice from the list of candidate characters, or requests
more choices.

How well each stage is handled on your computer depends greatly on the quality
(and vintage) of the input software you are using.

Software called an input method handles both of these input stages: it is so named
because it grabs the user’s keyboard input before any other software can use it
(specifically, it is the first software to process keyboard input).

The first stage of input requires keyboard input, and can take one of two usual
forms:

e Transliteration using Latin characters (type “k” plus “a” to get %, and so on)

e Native-script input (zhuyin for Chinese [in Taiwan], hiragana for Japanese,
hangul for Korean, and so on)

The form used depends on user preference and the type of keyboard in use. For
Japanese, the input method converts transliterated Japanese into hiragana on the
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fly, so it doesn’t really matter which keyboard you are using. In fact, studies show
that over 70 percent of Japanese computer users prefer transliterated Japanese
input.

Once the input string is complete, it is then parsed in one of two ways: either by
the user during input, or by a parser built into the input method. Finally, each
segment is run through a conversion process that consists of a lookup into a
conversion dictionary. This is very much like a key-value lookup. Typical conver-
sion dictionaries have tens of thousands of entries. It seems that the more entries,
the better the conversion quality. However, if the conversion dictionary is too
large, users are shown a far too lengthy list of candidates. This reduces input
efficiency.

Can Chinese characters be input one at a time? While single Chinese-character
input is possible, there are three basic units that can be used. These units allow
you to limit the number of candidates from which you must choose. Typically, the
larger the input unit, the fewer candidates. The units are as follows:

e Single Chinese character
e Chinese character compound
e Chinese character phrase

Early input programs required that each Chinese character be input individually
(single Chinese character). Nowadays it is much more efficient to input Chinese
characters as they appear in compounds or even phrases. This means that you
may input two or more Chinese characters at once by virtue of inputting their
combined reading. For example, the Chinese character compound #5 (the two
Chinese characters for writing the word meaning “Chinese character”) can be input
as two separate characters, {# (read kan in Japanese) and F* (read ji in Japanese).
Table 1-6 shows the two target Chinese characters, along with other Chinese char-
acters with the same reading.

Table 1-6: Single Chinese Character Input—Japanese

Character | Reading Chinese Characters with Identical Readings

S KAN vz fil e 2 T B #) 5 e i 4z o0 H T G AR
HICAH LR RRCRRT B VE SR H BB T B
fifi € B B E O R ] PY BY R AR 0

T JI ?u% ST R R OR O TR W E R oR T

IEF
%
"

FE

=
?@f;;
il *é'é

i

You can see that there are many other Chinese characters with those readings, so
you may have to wade through a long list of candidate Chinese characters before
you find the correct one. A more efficient way is to input them as one unit, called
a Chinese character compound. This produces a much shorter list of candidates
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from which to choose. Table 1-7 illustrates the two Chinese characters input as a
compound, along with candidate compounds with the same reading.

Table 1-7: Chinese Character Compound Input—Jjapanese

Compound | Reading Compounds with Identical Readings
B KANJI | EFREU @#E BEF %A

Note how the list of Chinese character compounds is much shorter in this case.
There is an even higher-level input unit called a Chinese character phrase. This is
similar to inputting two or more Chinese characters as a single compound, but
adds another element, similar to a preposition in English, that makes the whole
string into a phrase. An example of a Chinese character phrase is 1, which
means “the Chinese character” in Japanese. Because Chinese-language text is
composed solely of hanzi, Chinese character phrase applies only to Japanese, and
possibly Korean.

Some of you may know of input software that claims to let you convert whole
sentences at once. This is not really true. Such software allows you to input whole
sentences, but the sentence is then parsed into smaller units, usually Chinese char-
acter phrases, then converted. Inputting whole sentences before any conversion is
merely a convenience for the user.

Korean input has some special characteristics that are related to how their most
widely used writing system, hangul, is composed. Whether input is by a QWERTY
or a Korean keyboard array, Korean input involves the entering of hangul
elements called jamo. As the jamo are input, the operating system or input soft-
ware attempts to compose hangul using an automaton. Because of how hangul are
composed of jamo, the user may have up to three alternatives for deleting
characters:

e Delete entire hangul
e Delete by jamo

e Delete by word

This particular option is specific to Korean, and depends on the input method.

Typography

CJKV text can usually be written or set in one of two orientations: left to right, top
to bottom (horizontal setting, as in this book); and top to bottom, right to left
(vertical setting). Chapter 7, Typography, provides plenty of examples of hori-
zontal versus vertical writing. Vertical writing orientation, more often than not,
causes problems with Western-language software. Luckily, it is generally accept-
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able to set CJKV text in the same horizontal orientation as most Western languages.
Traditional novels and short stories are often set vertically, but technical materials,
such as science textbooks and the like, are set horizontally.

Vertically set CJKV text is not a simple matter of changing writing direction. Some
characters require special handling, such as a different orientation (90-degree
clockwise rotation) or a different position within the em-square.” Chapter 7
provides some sample text set both horizontally and vertically, and illustrates some
characters that require special treatment.

In addition to the two writing directions for CJKV text, there are other special text
formatting considerations, such as special rules for wrapping characters at the ends
of lines, special justification, metrics adjustment, and a way to annotate characters.

Basic Concepts and Terminology

Now T'll define some basic concepts which will help carry you through this entire
book. These concepts are posed as questions. After all, these are questions you
might raise as you read this book. If at any time you encounter a new term, please
glance at the glossary toward the back of the book: new terms are included and
explained there.

What Are All Those Abbreviations and Acronyms?

Most technical fields are flooded with abbreviations and acronyms, and CJKV infor-
mation processing is no exception. Some of the more important (and confusing)
ones are explained in the following section, but when in doubt, consult
Appendix X.

What is the difference between GB and GB/T?

Most references to “GB” mean the GB 2312-80 character set standard, which repre-
sents the most widely implemented character set for Chinese.

GB stands for “Guo Biao” (H#R gucbido), which is short for “Guojia Biaozhun”
(E bR guojia biaozhiin), and means “National Standard.”

Because GB/T character set standards are traditional analogs of existing GB char-
acter set standards, some naturally think that the “T” stands for “Traditional.” Yet
another myth to blow out of the water. The “T” in “GB/T” actually stands for “Tui”
(#E tud), which is short for “Tuijian” ¢iiv=3 tuijian), and means “recommended.” It

* The term em-square refers to a square-shaped space whose height and width roughly correspond to
the width of the letter “M.” The term design space is actually a more accurate way to represent this typo-
graphic concept.
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means “‘recommended” in the sense that it is the opposite of “forced” or
“mandatory.”

The “K” in GBK (an extension to GB 2312-80) comes from the Chinese word " Ji&
(kuozhdn), which means “extension.”

What are JIS, JISC, and JSA? How are they related?

In much of the literature in the field of Japanese information processing, you will
quite often see references to JISC, JIS, and JSA. The most common of these is JIS,
the least JISC. What these refer to can sometimes be confusing, and is often contra-
dicted in reference works.

JIS stands for Japanese Industrial Standard (HZA TR nibon kogyo kikakuw),
the name given to the standards used in Japanese industry.” The character @ is the
symbol for JIS. JIS can refer to several things: the character set standards estab-
lished by JISC, the encoding method specified in these character set standards, and
even the keyboard arrays described in JIS manuals. Context should usually make
its meaning clear. The term JIS appears frequently in this book.

JISC stands for Japanese Industrial Standards Committee (HA T¥EEMEFES
nihon kogyo hyojun chésakai). This is the name of the governing body that estab-
lishes JIS standards and publishes manuals through JSA. The committee that
develops and writes each JIS manual is composed of people from Japanese
industry who have a deep technical background in the topic to be covered by the
JIS manual. Committee members are listed at the end of each JIS manual.

JSA stands for Japanese Standards Association (HARMGHE nibon kikaku
kyokai). This organization publishes the manuals for the JIS standards established
by JISC, and generally oversees the whole process.

JIS is often used as a blanket term covering JIS, JISC, and JSA, but now you know
what they really mean.

Several JIS “C” series standards changed designation to “X” series standards on
March 1, 1987. Table 1-8 lists the JIS standards—mentioned in this book—that
changed designation from “C” to “X” series.

Table 1-8: JiIS Standard Designation Changes

JIS“C” Series JIS “X” Series
JIS C 6220 JIS X 0201
JIS C 6228 JIS X 0202
JIS C 6225 JIS X 0207

* There are even JIS standards for manufacturing toilet paper!



16 Chapter 1: GJKV Information Processing Overview

Table 1-8: JIS Standard Designation Changes (continued)

JIS“C” Series JIS “X” Series
JIS C 6226 JIS X 0208
JIS C 6233 JIS X 6002
JIS C 6235 JIS X 6003
JIS C 6236 JIS X 6004
JIS C 6232 JIS X 9051
JIS C 6234 JIS X 9052

Because these changes took place well over a decade ago, they have long been
reflected in software and other documentation.

What is KS?

KS simply stands for “Korean Standard” (3+= &%) 712/ LB bangug
gongeob gyugyeog). All Korean character set standard designations begin with “KS.”
The character % is the symbol for KS.

All KS standards also include another letter in their designation. Those that are
discussed in this book all include the letter “X,” which now indicates electric or
electronic standards.”

Several KS “C” series standards changed designation to “X” series standards on
August 20, 1997. Table 1-9 lists the KS standards—mentioned in this book—that
changed designation from the “C” to “X” series.

Table 1-9: KS Standard Designation Changes

KS “C” Series KS “X” Series
KS C 5601 KS X 1001
KS C 5657 KS X 1002
KS C 5636 KS X 1003
KS C 5620 KS X 1004
KS C 5700 KS X 1005-1
KS C 5861 KS X 2901
KS C 5715 KS X 5002

Because these changes are very recent, it may take years until they are reflected in
software and documentation.

* Other letter designations for KS standards include “B” (mechanical), “D” (metallurgy), and “A” (general
guidelines).
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Are VISCII and VSCII identical? What about TCVN?

While both VISCII and VSCII are short for Vietnamese Standard Code for Informa-
tion Interchange, they represent completely different character sets and encodings.
VISCII is defined in RFC 1456, and VSCII is derived from TCVN 5712:1993 (specifi-
cally, VN2), which is a Vietnamese national standard. VSCII is also known as 1SO
IR 180. The differences among VISCII and VSCII are described in Chapter 3, Char-
acter Set Standards, beginning on page 78. Appendix S, Single-Byte Code Tables,
provides complete encoding tables for VISCII and VSCII, which better illustrate
their differences.

TCVN stands for Tiéu Chudn Viét Nam, which means “Vietnamese Standard” in
Vietnamese. Like GB, JIS, and KS, it represents the first portion of Vietnamese stan-
dard designations.

What Are Internationalization and Localization?

Internationalization (often abbreviated as 118N—the initial letter “I” followed by
the middle 18 letters followed by the final letter “N”) is a blanket term referring to
the process of preparing software so that it can be used by more than one culture,
region, or locale.” Localization (often abbreviated as L10N) is the process of
adapting software to one specific culture, region, or locale. Japanization (often
abbreviated as J10N) is a specific instance of L10N. While this book does not
necessarily address all of these issues, you will find information pertinent to inter-
nationalization and localization.

Either way, 118N or L10N are often desired by users because they provide menus
and documentation written in the language of the target locale. They often require
special character set handling because so many non-Latin character sets require
more than one byte to represent all their characters.

What Are the Multilingual and Locale Models?

There are two basic models for internationalization: the locale model and the
multilingual model. The locale model implements a set of attributes for specific
locales. The user must explicitly switch from one locale to another. The character
sets implemented by the locale model are specific to a given culture, region, or
locale.

The multilingual model goes one step further by not requiring you to flip between
locales—multilingual systems use a character set that contains all the characters

* Quiz time. Guess what CJKVON, C10N, G11N, K11N, M17N, S32S, and V12N stand for?
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necessary for several cultures or regions. But still, there are cases when it is impos-
sible to correctly render characters without knowing the target locale.

What Is Row-Cell?

Row-Cell is the translated form of the Japanese word X (kuten), which literally
means “ward [and] point” (or, more intuitively, “row [and] cell”).” This idea serves
as an encoding-independent method for referring to characters in CJKV character
set standards. A Row-Cell code usually consists of four decimal digits—the “Row”
portion consists of a two-digit number with a range from 1 to 94; likewise, the
“Cell” portion also consists of a two-digit number with a range from 1 to 94. For
example, the first character in most CJKV character set standards is 01-01 in Row-
Cell notation, and is more often than not a “space” character.

When I provide lists of characters throughout this book, T usually include Row-Cell
codes. These are useful for future reference of these data (so that you don’t have
to hunt for the codes yourselfD.

Characters and Glyphs—What Is the Difference’?

Now here’s a topic that is usually beaten to death! The term “character” is an
abstract notion indicating a class of shapes declared to have the same meaning or
form. The term “glyph” is a specific instance of a character. Sometimes, more than
one character can constitute a single glyph, such as the two characters f and i,
which can be fused together as the single entity “fi.” This glyph “fi” is called a liga-
ture. The dollar sign is a good example of a character with several glyphs. There
are at least four glyphs for the dollar sign, listed as follows:

e An “S” shape with a single vertical bar: $
e An “S” shape with a single broken vertical bar: S
e An “S” shape with two vertical bars: $

e An “S” shape with two broken vertical bars: S

The differences among these four glyphs are minor, but you cannot deny that they
still represent the same character, specifically the “dollar sign.” Quite often you see
a difference in glyph as a difference in typeface. However, there are some charac-
ters that have a dozen or more variant forms. Consider the kanji i (hen, used in
the Japanese family name JEi] watanabe), which has only two variant forms that
are generally available in Japanese fonts (including Unicode-based fonts): # and

* In Chinese, Row-Cell is expressed as X\ (giwei); in Korean as 3 /751 (haengryeol). Note that if
the “Cell” portion of “Row-Cell” is in isolation in Korean that it is expressed instead with the hangul &
(yeoD), not A (ryeol).
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¥&. DTP center Biblos, a developer of “Gaiji” fonts, offers fonts that provide the
following eight additional variant forms of this kaniji:

N A A N N = A

B 1515 8 e v e
Enfour Media, another developer of “Gaiji” fonts, offers fonts that provide the
following 18 variant forms of this kaniji:

SEL CEL VEL CELEDL SEL N S SELVED SELCEL B VEL OB NEL CEL D

5 G151 5 1R RV IR TR A R R R
Clearly, these variant forms all appear to represent that same character, but are
simply different glyphs.

You will find that CJKV character set standards do not define the glyph for the
characters contained within their pages. Unfortunately (or, fortunately, as the case
may be), many think that the glyphs that appear in these manuals are the official
ones. Note, however, that the official Joyo Kanji Table does define the glyph
shape, at least for the 1,945 kanji contained within. JSA published two manuals
that do, in fact, define glyph shapes: JIS X 9051-1984 and JIS X 9052-1983.1 They
were designed for the JIS X 0208-1983 standard. However, these glyphs have not
been widely accepted in industry. It seems as though JSA has no intention of ever
revising these documents—this may be their way of not enforcing glyphs.

The one Japanese organization that had a chance in establishing a definitive Japa-
nese glyph standard in Japan is called FDPC, which is short for Font Development
and Promotion Center (XF7 4> MHFE « W Je 2> 5— moji fonto kaibatsu fukyit
sentd). FDPC was a MITI- (Ministry of International Trade and Industry—j i pE 3£
A tsishé sangyo sho) funded organization, and has since been folded in with JSA.
This government organization, with the help of developing members, developed a
series of Japanese outline fonts called “Heisei” (CE-BX heisei) typefaces. The first
two Heisei typefaces that were released are Heisei Mincho W3 CEEBHEHW3 heisei
minché W3) and Heisei Kaku (squared) Gothic W5 CERRA T v W5 beisei kaku
goshikku W5). In fact, the standard Japanese typeface used in the production of
this book is Heisei Mincho W3. A total of seven weights of both designs have been
produced, weights 3 (W3) through 9 (W9). Two weights of Heisei Maru (rounded)
Gothic CEREHILTI YT beisei maru goshikkuw), 4 and 8, have also been devel-
oped. The Heisei typefaces have become somewhat commonplace in the Japanese
market.

China takes glyph issues wvery seriously, and expended the effort to develop a
series of standards, published in a single manual entitled 32x32 Dot Matrix Font
Set and Data Set of Chinese Ideograms for Information Interchange ({5 532 FHIX
F32x32 [ IR N EARAE xinxi jiaobuan yong hanzi 32x32 didnzheén zimiiji

* Previously designated JIS C 6232-1984.
 Previously designated JIS C 6234-1983.
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Ji shujigi), that explicitly define glyphs for the GB 2312-80 character set standard
in various typeface styles. These standards are listed in Table 1-10.

Table 1-10: Chinese Glyph Standards

Standard Page Numbers in Manual | Title (in English)

32x32 Dot Matrix Font Set of Chinese
Ideograms for Information Interchange

32x32 Dot Matrix Font Data Set of Chinese
Ideograms for Information Interchange

GB 6345.1-86 1-27

GB 6345.2-86 28-31

32x32 Dot Matrix Fangsongti Font Set and
GB 12034-89 32-55 Data Set of Chinese Ideograms for
Information Interchange

32x32 Dot Matrix Kaiti Font Set and Data

GB 12035-89 56-79 Set of Chinese Ideograms for Information
Interchange
32x32 Dot Matrix Heiti Font Set and Data
GB 12036-89 80-103 Set of Chinese Ideograms for Information
Interchange

Songti (specified in GB 6345.1-86), Fangsongti, Kaiti, and Heiti are the most
common typeface styles used in Chinese. When the number of available pixels is
reduced, it is impossible to completely represent all of a Chinese character’s
strokes. These standards are useful because they establish bitmapped patterns that
offer a compromise between accuracy and legibility. The recent GB 16794.1-1997
standard  (fF EHEAR—BH 2 )\ FRFEAS SIEFIY  xinxi jishi—iongyong
dubbawei bianmd zifilji 48 didnzhén zixing) is similar to the GB standards listed
in Table 1-10, but covers the complete GBK character set and provides 48x48
bitmapped patterns. An older set of GB standards, GB 5007.1-85 (7 E.5¢#e X
F24x24 )T FEFRISE xinxd jiaobuan yong banzi 24x24 didnzhbén zimiiji) and GB
5007.2-85 (7 B AR H LT 2424 s M FAREAREE  xinxi jiaobuan yong hanzi
24x24 didnzhén zimii shijiyji), provided 24x24 bitmapped patterns for a single
design.

Exactly how character and glyph are defined can differ depending on the source.
Table 1-11 provides the ISO (International Organization for Standardization) and
The Unicode Consortium definitions for the terms character, glyph, and glyph
image.

What Is the Difference Between Typeface and Font?

The term typeface refers to the printed style of a glyph or character set. A font, on
the other hand, refers to a single instance of a typeface, such as a specific point
size. This is why the commonly used term outline font is a misnomer—the outlines
are scalable, which means that they are not specific to any one point size. A better
term is outline font instance.
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Table 1-11: Character, Glyph, and Glyph Image Definitions—ISO and Unicode

Terminology 1SO Unicode?
A member of a set of elements (1) The smallest component of
used for the organisation, control, written language that has semantic
or representation of data.” value; refers to the meaning and/or
Character An atom of information with an shape, rather than a specific shape,
individual meaning, defined by a (see also ghyph) though in code
character repertoire.© tables some for'rn of VIS'Llal
representation is essential for the
reader’s understanding.
A recognizable abstract graphical (1) An abstract form that
Glyph symbol which is independent of represents one or more glyph

any specific design.©

images. (2) A synonym for glyph
image.

Glyph image

An image of a glyph, as obtained
from a glyph representation
displayed on a presentation
surface.®

The actual, concrete image of a
glyph representation having been
rasterized or otherwise imaged
onto some display surface.

& The Unicode Standard, Version 2.0 (Addison-Wesley, 1996).

P 1SO 10646-1:1993.
€ISO 9541-1:1991.

Western typography commonly uses serif, sans

serif, and script typeface styles.

Table 1-12 lists the common CJKV typeface styles, along with correspondences
across locales.

Table 1-12: CJKV Typeface Styles

Western Chinese? Japanese Korean

Serif Song CRIE songti) Mincho (B Myeongjo ("8 2= /W]
minchotai) 8 myeongjoce)

Sans serif Hei GBIK peiti) Gothic (T v 7K Gothic (LY A/ 9 g
goshikkutai) godigce)

Script Kai (B8R keiti) Kaisho (#§EK Haeseo (3l 4] Al #EHE
kaishotai) haeseoce) B
Gyosho (TEK Haengseo (YA /472
gyoshotai) i haengseoce)
Sosho (BEEAR Choseo (A A /5 18
soshotai) coseoce)

Other Fangsong ({714 Kyokasho (BFHER

fdngsongti) kyokashotai)

2 Replace 14 with ## in these typeface style names for Traditional Chinese.

Table 1-12 by no means constitutes a complete list of CJKV typeface styles—there
are numerous typeface styles for hangul, for example.
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What Are Half- and Full-Width Characters?

The terms half- and full-width refer to the relative glyph size of characters. These
terms are referred to as hankaku (¥ bankaku) and zenkaku (£ zenkakuw),
respectively, in Japanese.” Half-width is relative to full-width. Full-width refers to
the glyph size of standard CJKV characters, such as zhuyin, kana, hangul, and
Chinese characters. Latin characters, which appear to take up approximately half
the display width of CJKV characters, are considered to be half-width by this stan-
dard. The very first Japanese characters to be processed on computer systems were
half-width katakana. They have the same approximate display width as Latin char-
acters. There are now full-width Latin and katakana characters. Table 1-13 shows
the difference in display width between half- and full-width characters (the kata-
kana character used as the example is read ka).

Table 1-13: Half- and Full-Width Characters

Katakana Latin
Half-width Ihah 12345
Full-width VANANANANA| 12345

As you can see, full-width characters occupy twice the display width as their half-
width versions. At one point in time there was a clear-cut relationship between
display width of a glyph and number of bytes used to encode it (the encoding
length)—the number of bytes simply determined the display width. Half-width
katakana characters were originally encoded with one byte. Full-width ones were
encoded with two bytes. Now that there is a much richer choice of encoding
methods available, this relationship no longer holds true. Table 1-14 lists several
popular encoding methods, along with the number of bytes required to represent
half- and full-width characters.

Table 1-14: Half- and Full-Width Character Representations

ASCII ISO-2022-JP | ShiftJIS EUCJP ISO 10646-1:1993
Full-width
Katakana 2 bytes 2 bytes 2 bytes 2 or 4 bytes
Latin 2 bytes 2 bytes 2 bytes 2 or 4 bytes
Half-width
Katakana 1 byte 1 byte 2 bytes 2 or 4 bytes
Latin 1 byte 1 byte 1 byte 1 byte 2 or 4 bytes

* In Chinese, these terms are £J¥ (banxing) and £ (quanxing), respectively. In Korean, perhaps Rt
ZE//2 14 (bangag) and A7+/ 2 (jeongag), respectively.
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Latin Versus Roman Characters

Many people debate whether the 26 letters of the English alphabet should be
referred to as Roman or Latin characters. While some standards, such as those
published by ISO, prefer the term Latin, others prefer the term Roman. This book
will prefer the term Latin over Roman. Readers of this book should treat both
terms synonymously.

When speaking of typeface designs, the use of the term Roman is used in contrast
with the term italic.

What Is Notation?

The term notation refers to a method of representing units. A given distance,
whether expressed in miles or kilometers, is, after all, the same distance. In
computer science, common notations for representing the value of bytes are listed
in Table 1-15, and all correspond to a different numeric base.

Table 1-15: Decimal 100 in Common Notations

Notation Base Range Example
Binary 2 0and 1 01100100
Octal 8 0-7 144
Decimal 10 0-9 100
Hexadecimal 16 0-9 and A-F 64

While the numbers in the “Example” column all have the same underlying value,
they have been expressed using different notations, and thus take on a different
form. Most people (that is, non-nerds) think in decimal notation; however,
computers (and some nerds) process information using binary notation (as
discussed above, computers process bits, which have two possible values). Below
you will find that hexadecimal notation does, however, have distinct advantages
when dealing with computers.

What Is an Octet?

We have already discussed the terms bits and bytes. But what about the term octet?
At a glance, you can tell it has something to do with the number eight. An octet
represents eight bits, and is an eight-bit byte. This becomes confusing when
dealing with 16-bit encodings. 16 bits can be broken down into two eight-bit
bytes, or two octets. 32 bits, likewise, can be broken down into four eight-bit
bytes, or four octets.

Given 16 bits in a row:

0110010001011111
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This string of bits can be broken down into two eight-bit units, specifically octets
(bytes):

01100100
01011111

The first eight bits represent 100 (0x64), and the second 95 (0x5F). All 16 bits
together as one unit are usually equal to 25695 in decimal or 0x645F in hexadec-
imal—it may be different depending on a computer’s specific architecture. Divide
25695 by 256 to get the first byte’s value as a decimal octet, which results in 100 in
this case—the remainder from this division is the value of the second byte, which,
in this case, is 95. Table 1-16 lists representations of two octets (bytes) and their
16-bit unit equivalent. This is done for you in different notations.

Table 1-16: Octets and 16-Bit Unils in Various Notations

Notation First Octet Second Octet 16-Bit Unit

Binary 01100100 01011111 0110010001011111
Octal 144 137 62137

Decimal 100 95 25695

Hexadecimal 64 5F 645F

Note how going from two octets to a 16-bit unit is a simple matter of concatena-
tion in the case of binary and hexadecimal notation. Not so with decimal notation,
which requires multiplication of the first octet by 256, then addition of the second
octet. The ease of going between different representations (octets versus 16-bit
units) depends on the notation that you are using. Of course, string concatenation
is easier than two mathematical processes. This is why hexadecimal is used so
frequently in computers.

In some cases, the order in which byte concatenation takes place matters, such as
when the byte order (endianness) differs depending on the underlying computing
architecture. Guess what the next section is about?

What Are Little and Big Endian’?

There are two basic computer architectures when it comes to the issue of byte
order: little endian and big endian. That is, the order in which the bytes of
multiple-byte storage units (such as integers, floats, doubles, and so on) appear.”
One-byte storage units, such as char, do not need this special treatment (that is,

* A derivation of little and big endian came from Gulliver’s Travels, in which there were civil wars fought
over which end of a boiled egg to crack.
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unless your particular machine or implementation represents them with more than
one byte).

e Little endian machines use computing architectures supported by Vax and Intel
processors. This typically means that MS-DOS and Windows machines are lit-
tle endian.

¢ Big endian machines use computing architectures supported by Motorola and
Sun processors. This typically means MacOS and most Unix workstations. Big
endian is also known as “network byte order.”

Table 1-17 provides an example two-byte value as encoded on little and big
endian machines.

Table 1-17: Little and Big Endian Representation

Notation High Byte Low Byte Little Endian Big Endian
Binary 01100100 | 01011111 | 0101111101100100 0110010001011111
Hexadecimal | 64 5F 5F64 645F

A four-byte example, such as 0x64, 0x5F, 0x7E, and 0xAl, becomes 0xA17ESF64
on little endian machines, and 0x645F7EA1 on big endian machines. Note how the
bytes themselves (not the underlying bits of each byte) are reversed depending on
endianness. This is precisely why endianness is also referred to as byte order. The
term endian is used to describe what impact the byte at the end has on the overall
value. The Unicode value for a “space” character is 0x0020 for big-endian, and
0x2000 for little-endian.

Now that you understand the concept of endianness, the real question that needs
answering is when endianness matters. Keep reading...

What Are Multiple-Byte and Wide Characters?

If you have ever read comprehensive books and materials about ANSI C, you more
than likely came across the terms multiple-byte and wide characters. Those docu-
ments don’t do those terms justice. Here you’ll get a definitive answer.

When dealing with encodings that are processed on a per-byte basis, endianness is
irrelevant. These encodings support what are known as multiple-byte characters.
So, what encodings are these? Table 1-18 provides an incomplete yet informative
list of these encodings.

There are some encodings that require special endian treatment, and cannot be
treated on a per-byte basis. These encodings include what are known as wide
characters, and almost always provide a facility for indicating the byte order. Table
1-19 lists some encodings that use wide characters.
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Table 1-18: Multiple-Byte Character Encodings

Encoding Encoding Length Locale

ASCII one-byte not applicable
ISO-2022 one- and two-byte CJKV

EUC one- through four-byte, depending on locale CJKV

GBK one- and two-byte China

Big Five one- and two-byte Taiwan

Big Five Plus one- and two-byte Taiwan
Shift-JIS one- and two-byte Japan

Johab one- and two-byte Korea

UHC one- and two-byte Korea

UTE-8 one- through six-byte not applicable

Table 1-19: Wide Character Encodings

Encoding Encoding Length
UCS-2 16-bit fixed

UCS-4 32-bit fixed

UTF-16 16-bit variable-length
Unicode Version 2.0 Same as UTF-16

It is with endianness that we can more easily distinguish multiple-byte from wide
characters. Multiple-byte characters have the same byte order regardless of the
underlying processor architecture; the byte order of wide characters is determined
by the underlying processor architecture.
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e Latin Characters and
Transliteration

» Zbuyin

e Kana

* Hangul

e Chinese Characters
e Non-Chinese Chinese

Characters Writing Systems

Now that you have had a taste of what to expect to learn about CJKV information
processing, let’s begin with a thorough description of the various CJKV writing
systems. We've already touched briefly upon this subject in the introductory mate-
rial, but you need to learn a bit more. After reading this chapter you should have
an understanding of the types of characters used to write CJKV text, specifically
the following:

e Latin characters

e Zhuyin

e Kana (hiragana and katakana)
e Hangul (and jamo)

e Chinese characters

e Non-Chinese Chinese characters (Japanese kokuji, Korean gugja, and Vietnam-
ese chit Nom)

Each of these types of characters exhibits its own special characteristics, and often
has locale-specific usages. This information is absolutely crucial for understanding
discussions elsewhere in this book.

Latin Characters and Transliteration

Latin characters (F. ] “F#} lading zimii in Chinese, 77 >3 F* raten moji or 1—
NF romaji in Japanese, =PFAL romaja in Korean, and Qudc ngti/[BlEE in Viet-
namese) used in CJKV texts are the same as those used in Western texts,
specifically the 52 upper- and lowercase letters of the Latin alphabet, sometimes
decorated with accents to indicate length or tone. Also included are the ten
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numerals 0 through 9. Accented characters, usually vowels, are often required for
transliteration purposes. Table 2-1 lists the basic set of Latin characters.

Table 2-1: Latin Characters

Lowercase abcdefghijklmnopgrstuvwxyz
Uppercase ABCDEFGHIJKLMNOPQRSTUVWXYZ
Numerals 0123456789

There is really nothing special about these characters. Latin characters are most
often used in tables (numerals), in abbreviations (alphabet), or for transcription or
transliteration purposes (sometimes with accented characters).

Commonly used transliteration systems for CJKV text that use characters beyond
the standard set of Latin characters illustrated above include Pinyin (Chinese),
Hepburn (Japanese), Kunrei (Japanese), and Ministry of Education (Korean).
These and other CJKV transliteration systems are covered in the following sections.

Chinese Transliteration Methods

Chinese uses two primary transliteration methods: Pinyin (Hf& pinyin) and Wade-
Giles (B EX wéishi). There is also the Yale method, which is not covered in this
book. While there are many similarities between these two transliteration methods,
they mainly differ in where they are used. Pinyin is used in China, while Wade-
Giles is popular in Taiwan. Historically speaking, Wade-Giles was the originally
recognized Chinese transliteration system during the nineteenth century.

Table 2-2 lists the consonant sounds as transliterated by Pinyin and Wade-Giles—
zhuyin symbols (described later in this chapter) are included for the purpose of
cross-reference.

Table 2-2: Chinese Transliteration—cConsonants

Zhuyin | Pinyin Wade-Giles
7 B P
b P p’
n M M
C F F
2 D T
ES T T’
7 N N
% L L
K& G K
K K K’
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Table 2-2: Chinese Transliteration—cConsonants (continued)

Zhuyin | Pinyin Wade-Giles
T H H
Y J cH?
< 0 CH'?
T X HS"
W ZH CH
1 CH CH’
7 SH SH
R J
T Z TS
- c TS’
N S S

4 Only before i or .

Table 2-3 lists the vowel sounds as transliterated by Pinyin—zhuyin are again
included for reference. Note that this table is constructed as a matrix that indicates
what zhuyin vowel combinations are possible and how they are transliterated—the

two axes themselves serve to indicate the transliterations for single zhuyin vowels.

Table 2-3: Chinese Transliteration— Vowels

I X U nu
TA 'Y 1A XY uAa
<0 X < Uo
<E | ¥ IE U UE
7 Al X % UAI
TE X | UEI
% AO | % 120
X OU | X 10U
% AN | % IaN X % UAN L % AN
5 EN I 5 IN X h UEN L5 UN
£ ANG | L 1ANG X X UANG
L ENG | £ ING X £ UENG or ONG | U 4 10NG

The zhuyin character JL, which deserves separate treatment, is usually transliter-

ated er.

It is sometimes necessary to use an apostrophe to separate the Pinyin readings of
individual hanzi when the result can be ambiguous. Consider the transliterations
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for the words 4% and P4, which are xian and xi'an, respectively. Note the use of
the apostrophe.

More details about the zhuyin characters themselves appear later in this chapter,
starting on page 40. Po-Han Lin (M{HE lin bohan) has developed a Java applet
that can convert between the Pinyin, Wade-Giles, and Yale transliteration systems.”
He also provides additional details about Chinese transliteration.t

Chinese tone marks

Also of interest is how tone marks are rendered when transliterating Chinese text.
Basically, there are two systems for indicating tone. One system, which requires
the use of special fonts, employs diacritic marks that serve to indicate tone. The
other system uses the numerals 1 through 4 immediately after each hanzi transliter-
ation—no special fonts are required. Pinyin transliteration generally uses diacritic
marks, but Wade-Giles uses numerals.

Table 2-4 lists the names of the Chinese tone marks, along with an example hanzi
for each. Note that there are cases in which there is no tone required.

Table 2-4: Chinese Tone Mark Examples

Tone Tone Name Number® | Example Meaning

None 7 WA (gingshéng) | none ma (") question particle
Flat FAF/BF (yinping) 1 mal or ma (18) | mother

Rising FH-F/B5~F (yangping) 2 ma2 or ma (fK) | hemp, flax
Falling-Rising | L7/ L% (shangshéng) | 3 ma3 or mi (&) | horse

Falling L/ K (qiishéng) 4 ma4 or ma (%) | cursing, swearing

4 Microsoft’s pinyin input method uses the numeral 5 to indicate no tone.

It is also common to find reference works in which Pinyin readings have no tone
marks at all, That is, no numerals and no diacritic marks. I have observed that tone
marks can be effectively omitted when the corresponding hanzi are in proximity,
such as on the same page—the hanzi themselves can be used to remove any
ambiguity that arises from no indication of tones. Pinyin readings provided
throughout this book use diacritic marks to indicate tone.

Japanese Transliteration Methods

There are four Japanese transliteration systems worth exploring in the context of
this book:

* bttp.//www.edepot.com/java.btml
t bttp.//www.edepot.com/taoroman.html
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e The Hepburn system ("N T\ hebon shiki), developed by James Curtis Hep-
burn, an American missionary, in 1886—this is considered the most widely
used system

e The Kunrei system (G kunrei shiki), developed in 1937, is considered the
official transliteration system by the Japanese government

e The Nippon system (HAIU nippon shiki), developed in 1881 by Aikitsu
Tanakadate (FHHEEENG tanakadate aikitsu)—nearly identical to the Kunrei
system, but the least used

e The word processor system (7—7"OR wapuro shiki) has been developed in
a somewhat ad hoc fashion over recent years by Japanese word processor and
input method manufacturers

The Japanese transliterations in this book adhere to the Hepburn system. Because
the word processor system allows for a wide variety of transliteration possibilities
(that is the nature of input systems), it is a topic of discussion in Chapter 5, Input
Methods.

Table 2-5 lists the basic kana syllables (shown here and in other tables of this
section using hiragana), transliterated according to the three transliteration systems.
Those that are transliterated differently in the three systems have been highlighted
for easy differentiation. Table 2-18 on page 43 provides similar information, but
presented in a different manner.

Table 2-5: Single Syllable Japanese Transliteration

Kana | Hepburn Kunrei Nippon
) A
N I I I
o) U U U
A E E E
B 0 0 0
m KA KA KA
n GA GA GA
=3 KI KI KI
£ | ar GI GI
< KU KU KU
< lau GU GU
i KE KE KE
¥ | cE GE GE
bl KO KO KO
Z Go co GO
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Table 2-5: Single Syllable Japanese Transliteration (continued)

Kana | Hepburn Kunrei Nippon
= sA sa sa
& | za ZA ZA
L

C

g Su SU SU
3 | zu ZU ZU
hEA SE SE SE
ea ZE ZE ZE
< S0 S0 S0
% | zo Z0 Z0
- TA TA TA
el

5

B

D

o)

T

<

&

&

VAN

Iz

paal

bl

D

=

[

g

63 HI HI HI
O | BI BI BI
[O -3¢ PI PI
sl wo w
N BU BU BU
A PU PU PU
~N HE HE HE
~N BE BE BE
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Table 2-5: Single Syllable Japanese Transliteration (continued)

Kana | Hepburn Kunrei Nippon
~ PE PE PE
(=3 HO HO HO
[ BO BO BO
[ PO PO PO
ES MA MA MA
A MI MI MI
) MU MU MU
o} ME ME ME
ES) MO MO MO
’?0 YA YA YA
() YU YU YU
X YO YO YO
5 RA RA RA
0 RI RI RI
% RU RU RU
g RE RE RE
%) RO RO RO
D WA WA WA
) WI WI WI
2 WE WE WE
% 0 0 WO
) N or M* N N

4 An m was once used before the consonants b, p, or m—an n

is now used in all contexts.

Table 2-6 lists what are considered to be the palatalized syllables—although they
represent a single syllable, they are represented with two kana characters. Those
that are different in the three transliteration systems are highlighted.

Table 2-6: Japanese Transliteration—Palatalized Syllables

Kana | Hepburn Kunrei Nippon
| Kya KYA KYA
2 | gva GYA GYA
Z | KYU KYU KYU
Fw | Gvu GYU GYU
T | KYO KYO KYO
Fx | Gvo GYO GYO
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Table 2-6: Japanese Transliteration—Palatalized Syllables (continued)

Kana | Hepburn Kunrei Nippon

IZ% | NYA NYA NYA
29 | NYU NYU NYU
IZ& | NYO NYO NYO
A% | MYA MYA MYA
AP | MYU MYU MYU
Ak | MYO MYO MYO
0% | HYA HYA HYA
% | BYA BYA BYA
% | pya PYA PYA
O | HYU HYU HYU
0w | BYU BYU BYU
Uy | pyU PYU PYU
O & | HYO HYO HYO
x| BYO BYO BYO
UO'x | pvo PYO PYO
D% | RYA RYA RYA
D9 | RYU RYU RYU
DX | RYO RYO RYO

Table 2-7 lists what are considered to be long (or doubled) vowels—the first five
rows are hiragana, and the last five are katakana. Note that only the long hiragana
i (WY expressed as i) is common to all three systems, and that the Kunrei and
Nippon systems are identical in this regard.

The only difference among these systems’ long vowel transliterations is the use of
a macron (Hepburn) versus a circumflex (Kunrei and Nippon). Almost all Latin
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Table 2-7: Japanese Transliteration—Long Vowels

Kana | Hepburn Kunrei Nippon
bdH | A A A
Wiy | IT II II
29 | T 0 4]
AA | E £ £
AW | EI EI EI
B> |0 0 0
77— | A A A
1— | I 1 1
J— | T 4] 0
I— | E E E
+— |0 0 0

fonts include circumflexed vowels, but those with macroned vowels are still
extremely rare.

Finally, Table 2-8 shows some examples of how to transliterate Japanese double

consonants, all of which use a small D or ¥/ (tsu).

Table 2-8: Japanese Transliteration—Double Consonants

Example Transliteration
moZ Rekko

Wo L& issho

PN fusso
HN-oBwd netchii

LoT shitte

Ev b bitto

Ny R beddo

VARZA bahha

Korean Transliteration Methods

There are three generally accepted transliteration methods for Korean text: Ministry
of Education (i3 5/ XHGH mungyobu; derived from McCune-Reischauer), estab-
lished on January 13, 1984; Korean Language Society ($t=38}3]/St=E hangeul
haghoe), established on February 21, 1984;" and ISO/TR 11941:1996 (Information
Documentation— Transliteration of Korean Script into Latin Characters), estab-

* bttp://www.bangeul.or.kr/
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lished in 1996. The Korean text in this book adheres to the ISO/TR 11941:1996
transliteration method, specifically Method 2." Other transliteration methods, not

covered in this book, include the Yale, Lukoff, and Horne methods.

Table 2-9 lists the jamo that represent consonants, along with their representation
in these three transliteration methods. Also included are the ISO/TR 11941:1996
transliterations when these jamo serve as the final consonant of a syllable. ISO/TR
11941:1996 Method 1 is used for North Korea (DPRK), and Method 2 is used for
South Korea (ROK). Uppercase is used solely for clarity.

Table 2-9: Korean Transliteration—cConsonants

Jamo ||MOE KLS ISO (DPRK) | Final [|ISO (ROK) Final
o K/G G K K G G
v N N N N N N
= T/D D T T D D
= R/L L R L R L
= M M M M M M
H P/B B P P B B
A S/SH S S S S s
o none/NG none/NG none NG none NG
= CH/J J C c J J
= CH’ CH CH CH C C
= K’ K KH KH K K
E T’ T TH TH T T
A P’ P PH PH P P
& H H H H H H
m KK GG KK KK GG GG
o TT DD TT n/a DD n/a
ud PP BB PP n/a BB n/a
A ss ss ss ss SS ss
AR TCH JJ cc n/a JJ n/a

Note that some of the double jamo do not occur at the end of syllables. Also,
some of these transliteration methods, most notably the Ministry of Education
system, have a number of rules that dictate how to transliterate certain jamo
depending on their context. The 71 jamo, for example, is transliterated as k& in most
contexts, and g when between vowels.

* Notable exceptions include words such as hangul, which should really be transliterated as hangeu!.
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ISO/TR 11941:1996 also defines transliterations for compound consonant jamo that

appear only at the end of hangul syllables, all of which are listed in Table 2-10.

Table 2-10: ISO/TR 11941:1996 Compound Jamo Transliteration

Jamo DPRK ROK
14 KS GS
LA NJ NJ
s NH NH
el LK LG
et M M
©H LP LB
TA LS LS
TE LTH LT
oL LPH LP
o LH LH
HA PS BS

Table 2-11 lists the jamo that represent vowels and diphthongs, along with their
representations in the three transliteration methods. Again, uppercase is used for
clarity, and differences have been highlighted.

Table 2-11: Korean Transliteration— Vowels

Jamo | MOE KLS ISO (DPRK and ROK)

3 A A A

F YA YA YA
1 0 EO EO
3 Y0 YEO YEO
L o) o) o)
aL YO YO YO
T |U U U
T YU YU YU
- U EU EU

| I I I

H AR AR AE
H YAE YAR YAR
1l E E E

el YE YE YE
1} WA WA WA
1 WAE WAE WAE
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Table 2-11: Korean Transliteration— Vowels (continued)

Jamo | MOE KLS ISO (DPRK and ROK)
4 OE OE OE
s wo WEO WEO
gl WE WE WE
Tl WI WI WI
- o8 EUT YI

Note that the ISO/TR 11941:1996 transliteration method is identical for both North
and South Korea (DPRK and ROK, respectively).

As with most transliteration methods, there are countless exceptions and special
cases. Tables 2-9 and 2-11 provide only the basic transliterations for jamo. It is
when you start combining consonants and vowels that exceptions and special
cases become an issue. In fact, a common exception is the transliteration of the
hangul used for the Korean surname “Lee.” More detailed information about
Korean transliteration systems can be found on the Web."

Vietnamese Romanization Methods

Writing Vietnamese using Latin characters—called Quéc ngir (Bl&E)—is considered
the most acceptable method for expressing Vietnamese today. In fact, Qudc ngt is
not considered a transliteration method as with Chinese, Japanese, and Korean—it
is the currently acceptable means to express Vietnamese in writing. This writing
system is based on Latin script, but is decorated with additional characters and
many diacritic marks. This complexity serves to account for the very rich
Vietnamese sound system, complete with tones.

In addition to the English alphabet, Quéc ngtr requires two additional consonants
and twelve additional base characters (that is, characters that do not indicate tone),
as shown in Table 2-12.

Table 2-12: Additional Quoc Ngit Consonants and Base Characters

Lowercase d aaéséou
b

Uppercase

The modifiers that are used for the base vowels, in the order shown in Table 2-12,
are called breve or short (trang or mil nguoc in Vietnamese), circumflex (mii in
Vietnamese), and horn (moc or rdu in Vietnamese).

* bttp://www.basistech.com/bpkim/koreanroman.btml
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While these additional base characters include diacritic marks and other attach-
ments, they do not indicate tone. There are six tones in Vietnamese, five of which
are written with a tone mark. Every Vietnamese word must have a tone. These six
tones are shown in Table 2-13, along with their names.

Table 2-13: The Six Vietnamese Tones

Tone Mark | Name (in Vietnamese) Name (in English)
none Khong dau none
) Huyén Grave
i Hoi Hook above, curl, or hoi
T Nga Tilde
Sdc Acute
Ning Dot below, underdot, or nang

All of the diacritic-annotated characters that are required for the Qudc ngtr writing

system, which are combinations of base characters plus tones, are provided in
Table 2-14.

Table 2-14: Qudc Ngil' Base Characters with Tone Marks

Base Characters

aA|41dA | aA|eE|eE| il 00|00 |00 |ulU|ulU|yY
AA|3A|aA|eB|8E 1100|606 |53 a0 |av|yvy
€ 7 |aA |4k |4K|eB|EF 1180|6680 a0 |av|yY
= 7| aA| 8K |5A|cE|8E |17 (006|380 a0 |ub|y¥
S ah|aAh | 4K e |€E 1160|6666 |a0 a0y
aA|dA|ah|eE|&E|1iI]|00 060 |¢d|uU | vy |yY

In summary, Qudc ngli requires 134 additional characters beyond the English
alphabet. 14 are additional base characters (see Table 2-12), and the remaining 120
include diacritic marks that indicate tone (see Table 2-14).

ASClII-based Vietnamese transliteration methods

When only the ASCII character set is available, it is still possible to represent Viet-
namese text using well-established systems. The two most common ASCII-based
transliteration methods are called VIQR (Vietnamese Quoted-Readable) and VSCII-
MNEM (VSCII Mnemonic). The VIQR system is documented in RFC 1456. Table
2-15 illustrates how Quéc ngtl base characters and tones are represented in these
two systems.
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Table 2-15: VIQR and VSCII-MNEM Transliteration Methods

Quoc Ngit | VIQR VSCI-MNEM
a A a( Al a< A<
% a A a®~ AN a> A>
§ & B e” EN e B>
= 6 0 o™ o* o> 0>
; g g o+ O+ o* O*
& u U u+ U+ u* U*
d b dd DD dd DD
aa a' A al! Al
” a A a? A? a? A?
E 3 a~ A~ a" Ar
a A a' A' a' A'
a A a. A. a. A.

Table 2-16 illustrates how base characters and tones are combined in each system.
Note how the base character’s ASCII-based annotation comes before the ASCII-

based tone mark.

Table 2-16: Base Character Plus Tones Using VIQR and VSCII-MNEM Methodls

Quéc Ngit | VIQR VSCII-MNEM
s d o+' O+ o*! O*!
& 3d o+? O+? 0*? O*?
&0 ot~ Ot~ -
SHe] o+' O+ ox' Ox!
g d o+. O+. o*. O*.

Zbuyin

Zhuyin, developed in the early 1900s, is a method for transcribing Chinese text
using Chinese character elements for their reading value. It is also known as the
National Phonetic System (EE 5 zbityin fithdao) or bopomofo. The name bopo-
mofo is derived from the readings of the first four characters in the character set: b,
p, m, and f. There are a total of 37 characters (representing 21 consonants and 16
vowels), along with five symbols to indicate tone (one of which has no glyph) in
the zhuyin character set.

Table 2-17 illustrates each of the zhuyin characters, along with their readings—
vowels are at the end of the table.



Zbuyin

Table 2-17: Zbuyin Characters

Zhuyin Reading (Pinyin)
7 B
2 P
M M
C F
2 D
= T
¥ N
% L
K fe)
¥ K
T H
Y J
< Q
T X
L2} ZH
1 CH
i SH
R
T Z
2 o]
A S
Y A
< 0
< E
¥ EI
% AT
1 EI
A A0
X ou
% AN
5 EN
7 ANG
A ENG
JL ER

lor— | I
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Table 2-17: Zbuyin Characters (continued)
Zhuyin Reading (Pinyin)
X U
4 IU

The zhuyin character set is included in character sets developed in China (GB
2312-80 and GB/T 12345-90, Row 8) and Taiwan (CNS 11643-1992, Plane 1, Row
5). This set of characters is identical across these two Chinese locales, with one
exception, which is indicated in Table 2-17 with two different characters: “ 1 7 is
used in China, and “—” is used in Taiwan.

Kana

The most frequently-used writing system in Japanese text is kana. Kana is made up
of two closely related writing systems:

e Hiragana
e Katakana

Although one would expect to find kana characters only in Japanese character
sets, they are, in fact, part of some Chinese and Korean character sets, in partic-
ular GB 2312-80 and KS X 1001:1992. In fact, kana are encoded at the same code
points in the case of GB 2312-80! Why in the world would Chinese and Korean
character sets include kana? Most likely for the purposes of creating Japanese-
looking text using a Chinese or Korean character set.”

The following sections provide detailed information about kana, along with how
they were derived from Chinese characters.

Hiragana

Hiragana CEAK#4 hiragana) are characters that represent sounds, specifically sylla-
bles. A syllable is generally composed of a consonant plus a vowel-—sometimes a
single vowel will do. In Japanese, there are five vowels: a, i, u, e, and o; and four-
teen basic consonants: k, s, ¢, n, b, m, y, r, w, g, z, d, b, and p. It is important to
understand that hiragana is a syllabary, not an alphabet—you cannot decompose a
hiragana character into a part that represents the vowel and a part that represents
the consonant. Hiragana (and katakana, covered in the next section) is one of the

* There is, however, one fatal flaw in the Chinese and Korean implementations of kana. They forgot to
include five symbols used with kana, all available in row 1 of JIS X 0208:1997: Y (01-19), N (01-20), >
(01-21), ¥ (01-22), and — (01-28).
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only true syllabaries still in common use today. Table 2-18 illustrates a matrix
containing the basic and extended hiragana syllabary.

Table 2-18: The Hiragana Syllabary

K 8§ T N H M Y R W, G Z D B|P
Ald N T = 73 oF ® 5 b |WN T EF I |E
I | W EF L B T A n » | ¥ LU B |
Ul < F D ¥\ &5 © W 3 < 7 DR R
E| A J ¥ T & ~ ¥ n 2|3 ®F T x| X
ol z = & o 1F B X A & | F E F &
N | A

The following are some notes to accompany Table 2-18:

e Several hiragana have smaller versions, and are as follows (in parentheses you
will find the standard version): & (H), v (Y), 3 (D), 2 (R), B (H), -
(D), ® (), » (), X (&), and b ()

e Two hiragana, @ and 2, are no longer commonly used
e The hiragana % is read as o, not wo

e The hiragana A is considered an independent syllable, and is pronounced
approximately ng

Notice that some cells do not contain any characters. These sounds are no longer
used in Japanese, and thus no longer need a character to represent them. Also, the
first block of characters is set in a 5x10 matrix. This is sometimes referred to as the
50 Sounds Table (50 2% gojiton hyo), so named because it has a capacity of 50
cells. The other blocks of characters are the same as those in the first block, but
with diacritic marks.

Diacritic marks serve to annotate characters with additional information—usually a
variant reading. In the West you commonly see accented characters such as 4, a,
a, d, d, and d. The accents are called diacritic marks.

In Japanese there are two diacritic marks: dakuten (also called nigor) and
handalkuten (also called maru). The dakuten &, dakuten) appears as two short
strokes (") in the upper-right corner of some kana characters. The dakuten serves
to voice the consonant portion of the kana character to which it is attached.”
Examples of voiceless consonants include &, s, and ¢. Their voiced counterparts are
g, z, and d, respectively. Hiragana ka (%) becomes ga (%% with the addition of
the dakuten. The b sound is a special voiced version of a voiced b in Japanese.

* Voicing is a linguistic term referring to the vibration of the vocal bands while articulating a sound.
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The handakuten CE¥#L handakuten) appears as a small open circle (°) in the
upper-right corner of kana characters that begin with the » consonant. It trans-
forms this » sound into a p sound.

Hiragana were derived by cursively writing kanji, but no longer carry the meaning
of the kanji from which they were derived. Table 2-20 on page 45 lists the kanji
from which the basic hiragana characters were derived.

In modern Japanese, hiragana are used to write grammatical words, inflectional
endings for verbs and adjectives, and some nouns. They can also be used as a fall-
back (read “crutch”) in case you forget how to write a kanji—the hiragana that
represent the reading of a kanji are used in this case. In summary, hiragana are
used to write some native Japanese words.

The following characters represent the standard hiragana character set as enumer-
ated in the basic Japanese character set standard, JIS X 0208:1997:

BHWNIIAABPINEESFT TSI LT FRELELEEESD
DTTELERITHRDIFIFTITVD VRS RSIARRFIFIFEEADD D20 ID & X
505N5bDbR%E NN

Note how these characters have a cursive or calligraphic look to them (cursive and
calligraphic refer to a smoother, handwritten style of characters). Keep these
shapes in mind while we move on to katakana.

Katakana

Katakana (Fr{K%4 katakana), like hiragana, is a syllabary, and with minor excep-
tions, they represent the same set of sounds as hiragana. Their usage, however,
differs from hiragana. Where hiragana are used to write native Japanese words,
katakana are primarily used to write words of foreign origin, called gairaigo (9%
#& gairaigo), to write onomatopoeic words, and for emphasis—similar to the use
of italics to represent foreign words and to express emphasis in English. For
example, the Japanese word for bread is written /N2 and read pan. It was
borrowed from the Portuguese word pdo, which is read sort of like pown. Kata-
kana are also used to write foreign names. Table 2-19 illustrates the basic and
extended katakana syllabary.

The following are some notes to accompany Table 2-19:

e Several katakana have smaller versions, and are as follows (in parentheses you
will find the standard version): 7 (7), 4 (1), » (), = (D), # ), #
D, & (), ), ¥ (), 2 (D), 3 (), and 7 (T)

e Two katakana, I and X, are no longer commonly used

* Words that serve to describe a sound, such as buzz or hiss in English. In Japanese, for example, 7 77
77 (bukubuku) represents the sound of a balloon expanding.
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e The katakana 7 is read as o, not wo

e The katakana 2 is considered an independent syllable, and is pronounced
approximately ng

Table 2-19: The Katakana Syllabary

K S T N H M Y R W G Z D B P
A7 hH ¥ % F N X Y S 9| H ¥ F )N | N
1 |1 F+ ¥ F = E = y * | ¥ ¥ F E |E
vl oy A Y X 7 A I ) /2 AV A A
E| T & & 5 x N A r x|y o F xR
o4+ a2 v ~ /J & ® 3 W F|IT VJ K K|RK
N | >

Katakana were derived by extracting a single portion of a whole kanji, and, like
hiragana, no longer carry the meaning of the kanji from which they were derived.
If you compare several of these characters to some kanji, you may recognize
common shapes. Table 2-20 lists the basic katakana characters, along with the
kanji from which they were derived.

The following characters represent the standard katakana character set as enumer-
ated in the basic Japanese character set standard, JIS X 0208:1997:

FIAA I T IAFAAFF 77 AT DAL I I T FF oY
VTFTF R RFZXFXINNNEEE T T TARNRKRRYILAAEY Y2 2a3
FJUNL Oy IEZT 2T

Katakana, unlike hiragana, have a squared, more rigid feel to them. Structurally
speaking, they are quite similar in appearance to kanji, which we discuss later.

The Development of Kana

You already know that kana were derived from kanji, and Table 2-20 provides a
complete listing of kana characters, along with the kanji from which they were
derived.

Table 2-20: The Kanji from Which Kana Were Derived
Katakana Kanji Hiragana

ey % )

Al LA )

L ®

FH T AN
4
B v
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Table 2-20: The Kanji from Which Kana Were Derived (continued)

Katakana Kanji Hiragana
7 hn n
+ % &
7 N <
T Ir i 5
a [/ Z
43‘ it yiss =
v pd L
A A ~f Kl
T JLix w
v = <
4 % N 7=
A T Al 5
v n =)
T P <
b 1k &
> S 73
= - = Iz
X i Al
* Eax f
J T D
A A\ 5 =
t ke [6)
7 ~ B
~ s ~
RN Tr &8
< 73 EN ES
2 = % H
N 7 T2V iy
A Z o)
k= £ b
Y ! *
a H D
3 Bl 5 X
7 B 5
U il 0
% it i %
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Table 2-20: The Kanji from Which Kana Were Derived (continued)

Katakana Kanji Hiragana

4 #L i} n

= %!
7 o Ep)
+ 3 % 3
x a5t 2
E I 3 %
> N 7 A

Note how many of the kanji from which katakana and hiragana characters were
derived are the same, and how the shapes of several hiragana/katakana pairs are
similar. In fact, many katakana are nearly identical to kanji, and can usually be
distinguished by their smaller size. Katakana can usually be distinguished from
kanji in that they are usually found in strings containing other katakana. Table 2-21
shows some examples of this phenomenon.

Table 2-21: Katakana and Kanji with Similar Shapes

Katakana Kanji

O m> N[ =% 3FH
O% b XN =% 3 H

Hangul

Hangul (¥t= hangeul) are the characters that are used to express contemporary
Korean texts in writing.” Unlike Japanese kana, hangul is not a syllabic writing
system, but rather a writing system that is composed of elements that represent a
pure alphabet. How does one make the distinction between an alphabet and sylla-
bary? Each hangul character can be easily decomposed into hangul elements,

* The word “hangul” was coined sometime around 1910, and means “Korean script.”
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which in turn represent individual sounds (that is, consonants and vowels), not
syllables. Hangul elements, which do not carry any meaning, are commonly
referred to as jamo (AFE/F- R’ jamo), literally meaning “alphabet.”

King Sejong (5% sejong) of the Yi Dynasty initiated the development of what is
now referred to as hangul back in the year 1440, and the work was completed in
1446." Hangul is considered to be one of the most scientific (or well-designed)
writing systems due to its extremely regular and predictable structure ¥

Jamo are typically combined with one or two additional jamo to form hangul,
which represent syllabic units. Table 2-22 lists a handful of hangul, along with the
jamo used to build them.

Table 2-22: Decomposition of Hangul into Jamo

Hangul | Reading Jamo Transliterated
7} GA 71 plus F gplusa
z GAL 1 plus b plus 2 g plus a plus /
A GALG T plus F plus 2 plus 7 g plus a plus [ plus g

There are exactly six ways to combine simple jamo into modern hangul, as illus-
trated in Figure 2-1, along with examples (“C” stands for consonant, “V” stands for
vowel, and the order in which consonants and vowels are read is indicated with
numerals).

Korean has special terms for the jamo that are used to construct hangul,
depending on where in the syllable they appear:

e Coseong (279 /Wi coseong) for the initial sound, usually a consonant

o Jungseong (3/3/T i jungseong) for the middle sound, usually a vowel

o Jongseong (F3/f47 jongseong) for the final sound, usually a consonant

The following characters represent the 93 jamo as enumerated in row 4 of the
basic Korean character set standard, KS X 1001:1992:

TTTRAL RS CIL 2 T12IeHATE WS I HHM AR O AR IEZS F H EFH
F 9 T HA T —-] | WA LATAZC 8 ZAES HHUATIA B HTHT BRI HA HE B '8
ATALACAH AR A 00 & OAOA G 550 Wl ] ] - -]

* Sometimes referred to as jaso (RAk42/ - jaso).
1 The result of this work was a book entitled AMEIEH (EWNAE S bunmin jeongeum).

+ Unfortunately, its Latin transliteration methods that we explored earlier in this chapter aren’t nearly as
regular or predictable.
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-

< |
< |

-

2 c 01 3
V 2 VZV

c1
c 3 c 3 c 4
)
A — 77
) A ) 1 -

Figure 2-1: Six ways to compose jamo into modern hangul

The first 51 of these jamo are considered modern, and are used in combination to
form modern hangul. The remaining 42 jamo are considered ancient.

The following characters represent the first 94 hangul as enumerated in row 16 of
the basic Korean character set standard, KS X 1001:1992:

AR R AR AR R AL RN AN AR AR AT BR7E AN A
AAARARARRARNARRARAAAARAAAAA RN RARAARAA R

AARA LT TH R e w o= nd S

O

%

Appendix N, Hangul Reading Table, provides a complete code table, annotated
with readings, for all 2,350 hangul in the KS X 1001:1992 character set standard.
This volume is potentially useful for those who do not yet have a good command
of hangul, or who do not have access to a Korean-capable operating system. There
are also details about hangul on the Web."

* bttp://www.bhangul.org/
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Chinese Characters

The single most complex type of character used in CJKV text are Chinese charac-
ters (UF/HEF banzi in Chinese; EEF kanji in Japanese; SHAV/ T hanja in
Korean; and chir Hdn/T## in Viethamese). To grasp the concept of Chinese char-
acters, one must first understand the magnitude of such a writing system. The 26
characters of the English alphabet (52 characters, if one counts both upper- and
lower case) seem quite limiting compared to the tens of thousands of Chinese
characters in current use by the CJKV locales. It is well documented that the Japa-
nese borrowed the Chinese script over the course of a millennium. What is not
well known is that while the Japanese were borrowing from the Chinese, the
Chinese were, themselves, adding to the total number of characters in their
language by creating new characters.” This means that the Japanese were able, in
essence, to capture and freeze a segment of Chinese history every time they
borrowed from the Chinese. The same can be said of Korean and Vietnamese,
both of whom also borrowed Chinese characters.

Before we begin discussing the history of Chinese characters, and how Chinese
characters are composed, let’s take some time to illustrate some Chinese charac-
ters. The following sets of characters represent the first row of 94 Chinese
characters in each of the CJKV character set standards (with row number indicated
in parentheses):

GB 2312-80—Row 16
N T 5 S T 0 o S 2 P A 2 2 M % 2 e SR ) 8 [ O Ak A B AR R

BN ) 3 R RS i 2288 R S ISR R B SR A AR Ry ¢
PRI 2E IR B B S0P i e % (5 B e 0 2

GB/T 12345-90—Row 16

N T 5 S W e f s o o S 2 i A A A2 9 2 e S ) 2 [ S SR AR
WU ES /e B R85 3 R 8 1 1 1811 B PR B BB AR A R 0
PR AR IR BRSPS A R i i A e L 2

CNS 11643-1992 Plane 1—Row 36

—Z T )T = ANLAULI A et Y=L EY RNA A Z FTILA
TROL Y REFF AP L2 EEMFH RS A G AR FEZ 7
ZH A RTUZHTAMUL S T T a7 5 A TTIX

* The Chinese are still creating new characters in some locales, especially Hong Kong.
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CNS 11643-1992 Plane 2—Row 1

XEUC) AT ET HW g 5475 FOT U A 4L By R Qi e A2 S A YR
(AT RfZ2arH ZI T 5055 T FONR ST TE DY) W SN A E AL
B ARFAUS AL AR A R A AR T A0 FH 57

CNS 11643-1992 Plane 3—Row 1

[~ T TLIER AT UG ARA UL AR K AT 4482 [ L
ZLILTT PRUAMA I T RIM IR S K 2 A 78 2 W2 WA T P AL
EEEEFRINTAIMY 2 28 n i S ) AIA)

CNS 11643-1992 Plane 4—Row 1
AL TY L BAHBEARN P9 EH P F3 AEZ2=4EHRDMINF ™

AL T FESSTIE A X i Y Aa O e B IV TUZh ThIA e FE 2
LA SN B E AR E LD AR R

CNS 11643-1992 Plane 5—Row 1
Lz LY TUBEE Y AT oA EXLA MKW A I 2 R E

i 2 =ity ETNE Z 45 4L 7 5 I AR ANIZ A J0AE 7 53 BIE 3 e A A 2e 2457
A7 AU FUATLEL P D XEE AL =T HREHES

CNS 11643-1992 Plane 6—Row 1
XYL === P TH ORI AAN DT LAty HER

<= AT SR A A T IANI NI 2 BRI 2 2 R R N 2] [ S K
e RESE ER P EFAHI AT 55555100

CNS 11643-1992 Plane 7—Row 1
T T 5 (R (0 R (2 1 (22 {510 (08 7 2 ) D 51 0 ) ) ) ) s i s o

b R R I g O S g 8 R MR RS R [ R [
YEHEE i T SR P A T R B R AR R A AR S

CNS 11643-1986 Plane 15—Row 1
2T A2ZFAN RN ATR A XA DL e X A7 /A e =5 H 4.t o T4 E A5 E

T AR RTINS 2B YL A e RN s B - 2 i e AR K %
RLAZ7= B JRIL IR RO T RATTAFIE AR IE K23 74

JIS X 0208:1997—Row 16
R A o e S Ay 5 R A IR R I 5 R T b 50 AL B A A SR 22 M

B 2% Rl 1y DA A8 D PR e U HE LR i 20 R BURS MR B 2 A& I R XK
H AR B — S R0 AR K 5 e FIE B R 5 | R AL R
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JIS X 0212-1990—Row 16

HLTITAZRTEM | ¥ AEFEECIABRLELALLELALAL T =E2 58T 4
WEATZAUEAD AL PO O AR A T A0 (R AT A DR A5 A K IR P A Y e (LR ARA B AIE A
ERIB ARG AR I A = RAE et A DR IE (R

KS X 1001:1992—Row 42

o B A n T W] 5% B 5 M AR Ao s ] 5 B o £ 2 S 0 3 5 210 K5 s T B
FHISE e ) O P ZRAT 21w AR SRR SRR TS 75 AR5 A R AT L Sk D 22 £ 9 6 o 5
W 8 A o o R B BRI W I T 1D 98 B

KS X 1002:1991—Row 55

(R I 5 40T SR SR 750 AT P52 00 s A eS0T f it A6 5550 BT EEATTRE St RV AR s 7
WA 5 LT 2 B 7 S5 I 7 7 TR Ok e iy % T LY ARG Ao L e 2 S e v/ O )
) F15 B8 B i ) A RS M R S P Pl 1 VRS A

TCVN 6056:1995—Row 42

—TENL=ETASSHEARMERNREY PEHEAE ) NIAZFFZ R
LIVZHELAGZEL T PE T T A AR T T & F =2 AMHATIRIMA
AT A O R PR (05 1 A

As you can clearly see, there is quite a variety of character sets available that
include Chinese characters. Chapter 3, Character Set Standards, will make sense of
all these character set standards.

A noteworthy characteristic of Chinese characters is that they can be quite complex
(believe it or not, they can get much more complex than the sets of 94 characters
illustrated above!). Chinese characters are composed of radicals and radical-like
elements, which can be thought of as building-blocks of sorts. Radicals are
discussed later in this chapter starting on page 54, in the section entitled “The
Structure of Chinese Characters.”

Chinese Character Readings

In Japanese, the typical Chinese character has at least two readings—some have
more. For example, the Chinese character 4, whose meaning relates to “life,” has
over 200 readings in Japanese—most of which are used for Japanese given names,
which are known for their unusual readings.

Chinese character readings come from two sources:
e Language-specific reading

e Borrowed (and usually approximated) reading
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The native Japanese reading was how the Japanese read a word before the
Chinese influenced their language and writing system. The native Japanese reading
is called the Kun reading (FFEH kun yomi).

The borrowed Chinese reading is the Japanese-language approximation of the
original Chinese reading of a kanji. These borrowed approximate readings are
called On readings (&t on yomi), On being the word for “sound.” If a partic-
ular kanji was borrowed more than once, multiple readings can result. Table 2-23
lists several kanji, along with their respective readings.

Table 2-23: Chinese Characters and Their Readings—Japanese

Kanji | Meaning On Readings | Kun Readings

il sword ken akira, haya, tsurugi, tsutomu

ES3 window SO mado

B car sha kuruma

il ten-thousand ban, man katsu, kazu, susumu, taka, tsumoru, tsumu,
yorozu

S life, birth sei, sho ari, bu, fu, fuyu, haeru, hayasu, i, ikasu, ikeru,
ikiru, iku, ki, mi, nama, nari, nori, o, oki, ou,
susumu, taka, ubu, umareru, umu, yo, and so
on

JE store, shop ten mise

So, how does one go about deciding which reading to use? Good question! As you
learned earlier, the Japanese borrowed kanji as compounds of two or more kanji,
and often use the On reading for such compounds. Conversely, when these same
kanji appear in isolation, the Kun reading is often used. Table 2-24 provides some
examples of individual kanji and kanji compounds.

Table 2-24: Kanji and Kanji Compounds—Japanese

Kanji Compound | Meaning Readings
HE®E automobile jidosha (On readings)
HE car kuruma (Kun reading)
Rll3E Kendo kendo (On readings)
el sword tsurugi (Kun reading)

As with all languages, there are always exceptions to rules! Sometimes you find
kanji compounds that use Kun readings for one or all kanji. You may also find
kanji in isolation that use On readings. Table 2-25 lists some examples.

Table 2-25: Irregular Uses of Kanji Readings—Japanese

Kanji Compound ‘ Meaning ‘ Reading
G nest of boxes jubako (On plus Kun reading)
Bt bath ladle yuté (Kun plus On reading)
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Table 2-25: Irregular Uses of Kanji Readings—Japanese (continued)

Kanji Compound | Meaning Reading
= ticket window madoguchi (Kun plus Kun reading)
B simple, single tan (On reading)

Japanese personal names tend to use the Kun readings even though they are in
compounds. For instance, B§ A is read fujimoto rather than tohon.

The Structure of Chinese Characters

Chinese characters are composed of smaller, primitive units called radicals, and
other non-radical elements, which are used as building blocks. These elements
serve as the most basic units for building Chinese characters. 214 radicals are used
for indexing Chinese characters. Several radicals stand alone as single, meaningful
Chinese characters. Table 2-26 provides some examples of radicals, along with
several Chinese characters that can be written with them (examples are taken from
Japanese).

Table 2-26: Radicals and Chinese Characters Made from Them

Radical | Variant | Stand-Alone? | Meaning Examples
S yes tree AALFN IR SR AAR FEAARAS
K yes Jire FTIR e KA 1 S SRR AR M A
K 4 yes water IR IR SRR I i i e
Z i no running A T T G I A

Note how each radical is placed within Chinese characters—they are stretched or
squeezed so that all of the radicals that constitute a Chinese character fit into the
general shape of a square. Also note how radicals are positioned within Chinese
characters, specifically on the left, right, top, or bottom.

Radicals and radical-like elements, in turn, are composed of smaller units called
strokes. A radical can consist of one or more strokes. Sometimes a single stroke is
considered a radical. There exists one stroke that is considered a single Chinese
character: —, the Chinese character that represents the number one. Figure 2-2
shows how a typical Chinese character is composed of radicals and strokes.

There are many classifications of Chinese characters, but four are the most
common: pictographs, simple ideographs, compound ideographs, and phonetic
ideographs. Pictographs, the most basic of the Chinese characters, are little
pictures, and usually look much like the object they represent.” Table 2-27 lists
examples of pictographs.

* Written RV L F (xiangxing wénzi) in Chinese, BRIE X F (shokei moji) in Japanese, and & &2}/ %
0T (sanghyeong munja) in Korean.
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Radicals
(or Radical-Like Elements)

Strokes

Figure 2-2: Decomposition of Chinese characters into radicals and strokes

Table 2-27: Pictographs

Chinese Character | Meaning

sun
moon
mountain
Sfire
tree

car, cart

O# > XE@TD

mouth, opening

Whereas pictographs represent concrete obijects, simple ideographs represent
abstract concepts or ideas (as the name suggests), such as numbers and direc-
tions.” Table 2-28 lists examples of simple ideographs.

Table 2-28: Simple Ideographs

Chinese Character ‘ Meaning
- up
T down

* Written $§55 30 (zhishi wénzi) in Chinese, F§55 X F (shiji moji) in Japanese, and X A&/ 45 307
(jisa munja) in Korean.



56 Chapter 2: Writing Systems

Table 2-28: Simple Ideographs (continued)

Chinese Character | Meaning
H center, middle
- one
- two
= three

Pictographs and simple ideographs can be combined to represent more complex
characters, and usually reflect the combined meaning of its individual elements.
These are called compound ideographs.” Table 2-29 lists examples of compound
ideographs.

Table 2-29: Compound Ideographs

Chinese Character | Components Meaning
Hk AR+ K woods
#H K+ K +K Jorest
B H+H clear, bright

Phonetic ideographs account for more than 90 percent of all Chinese characters.’
They usually have at least two components: one to indicate reading, and the other
to denote etymological meaning. Table 2-30 provides examples that all use the
same base reading component.

Table 2-30: Phonetic Ideographs with Common Reading Component—Japanese

Chinese Character | Meaning Reading Meaning Part | Reading Part
il copper do £ (metal) A (do)
G| cave do ¥ (water) A (do)
iz 10750 do W (organ) A (do)
i threat do T (heart) A (do)

Note that each uses the [A] radical (d6) for its reading component. Table 2-31 lists
several Chinese characters that use the same base meaning component.

Table 2-31: Phonetic Ideographs with Common Meaning Component—Japanese

Chinese Character ‘ Meaning ‘ Reading ‘ Meaning Part ‘ Reading Part
% Jog fun W Gain) 73 (fun)
ZE cloud un W (rain) = (un)

* Written £330 F/ @ 3T (huiyi wénzi) in Chinese, REXF (kaii moji) in Japanese, and 3] o] &2}/ &
30T (hoeyi munja) in Korean.

t Written JE 75 L F/TEEE LT (xingshéng wénzi) in Chinese, JE T (keisei moji) in Japanese, and &
A TRV EE LT (hyeongseong munja) in Korean.,
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Table 2-31: Phonetic Ideographs with Common Meaning Component—Japanese (continued)

Chinese Character | Meaning Reading Meaning Part Reading Part
= shake shin N Grain) = (shin)
T Jrost s6 M (rain) H (s6)

Note that each uses the R (“rain”) radical for its meaning component. The [
radical is another example of a radical that can stand alone as a single Chinese
character.

Chinese characters are subsequently combined with other Chinese characters as
words to form more complex ideas or concepts. These are called compounds (i
#E jukugo in Japanese) or Chinese character compounds (BERE kango in Japa-
nese). Table 2-32 lists a few examples. Note that you can decompose words into
pieces, each piece being a single Chinese character with its own meaning.

Table 2-32: Chinese Character Compounds

Compound | Meaning Component Chinese Characters and Their Meanings
HA Japan H means sun, and & means origin
] short sword | % means short, and JJ means sword
S oxygen & means acid, and & means element (the acid element)
HhR curve H1 means curved, and ## means line (curved line)
RE Kendo #ll means sword, and 3 means path (the way of the
sword)
SETER automobile | B means self, Bl means moving, and B means car
il volcano ‘K means fire, and [l means mountain (fire mountain)

There, that should have given you a sense of how Chinese characters are
constructed and how they are combined with other Chinese characters to form
compounds. But how did they come to be used in Korea and Japan? These and
other questions are answered next.

The History of Chinese Characters

This section provides some brief historical context to explain the development of
Chinese characters, and how they came to be used in other cultures, such as
Korea, Japan, and Vietnam.

The development of Chinese characters

Chinese characters, believe it or not, share a history similar to that of the Latin
alphabet. Both writing systems began thousands of years ago as pictures that
encompassed meanings. While the Latin alphabet eventually gave up any semantic
association with the characters’ shapes, Chinese characters retained (and further
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exploited) this feature. Table 2-33 lists several Chinese reference works whose year
of publishing span a period of approximately 2,000 years.

Table 2-33: The Number of Chinese Characters During Different Periods

Year (AD) Number of Chinese Characters Reference Work
100 9,353 st S
227-239 11,520 REERE

480 18,150 [

543 22,726 L4

751 26,194 JEHE

1066 31,319 ST

1615 33,179 Fit

1716 47,021 JRER 7 i
1919 44,908 HREER
1969 49,888 SN
1986 56,000 PUBR
1994 85,000 HhAEef

Note the nearly five-fold increase in the number of hanzi over this 2,000 year
period. The majority of the Chinese characters that sprang into existence during
this time were phonetic ideographs (see Tables 2-30 and 2-31 on page 50).

Chinese characters in Korea—hanja

One of the earliest cultures to adapt Chinese characters for their own language
was Korea. Although Chinese characters—called hanja—were extensively used in
years past, most Korean writing today is completely in hangul.

While there appears to be an attempt by the Korean Ministry of Education to
restore the use of hanja into its society—by requiring that students learn a basic set
of 1,800 hanja—it does not appear to be having much of an effect. This set of
1,800 hanja was introduced in 1972, so there may still be time necessary for it to
effectively restore the use of hanja in Korea.

The definitive Korean hanja reference is a dictionary entitled K7 (thA-€
daejaweon), first published in 1972.
Chinese characters in Japan—Rkanji

There is no evidence to suggest that there was any writing system in place in
Japan prior to the introduction of Chinese script. In fact, it is quite common for
writing systems to develop relatively late in the history of languages. A writing
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system as complex as that used in Chinese is not really an ideal choice for
borrowing, but perhaps this was the only writing system from which the Japanese
could choose at the time.

The Japanese borrowed Chinese characters between 222 AD and 1279 AD. During
this millennium of borrowing, the Chinese increased their inventory of characters
nearly three-fold. Table 2-33 illustrated the number of Chinese characters that were
documented in Chinese at different periods. That table clearly indicated that the
Chinese, over a period of about 2,000 years, increased their inventory of charac-
ters by roughly a factor of five (from 9,353 to 49,888). As you can see, the
Japanese were borrowing from the Chinese even while the Chinese were still
creating new characters.

The Japanese began borrowing the Chinese script over 1,600 years ago. This
massive borrowing took place in three different waves. Several kanji were
borrowed repeatedly at different periods, and the reading of each kanji was also
borrowed again. This led to different readings for a given kanji depending on
which word or words it appeared in, due to dialectal and diachronic differences in
China.

The first wave of borrowing took place sometime between 222 and 589 AD by
way of Korea, during the Six Dynasties Period in China. Characters borrowed
during this period were those used primarily in Buddhist terminology. During this
period, the Chinese had between 11,520 and 22,726 hanzi.

The second wave took place between 618 and 907 AD, during the Tang Dynasty
in China. Characters borrowed during this period were those used primarily for
government and in Confucianism terminology. During this period, the Chinese had
between 22,726 and 26,194 hanzi.

The third wave occurred somewhere between 960 and 1279 AD, during the Song
Dynasty in China. Characters borrowed during this period were those used in Zen
terminology. The Chinese had between 31,319 and 33,179 hanzi by this period.

During all three waves of borrowing, most Chinese characters were borrowed as
compounds of two or more kanji, rather than as isolated characters. It is in this
context that you find differences in reading of a particular kanji depending on
what word it appears in. For example, the kanji /7, meaning “ten thousand,” can
be found in kanji compounds with either the reading man or ban, such as Ji—
(man + ichi) and Jij&% (ban + zai—yes, the actual kanji compound for banzai).
This (myan/(b)an alternation would indicate to a trained linguist that these two
words were probably borrowed at different periods.

The first two waves of borrowing had the most significant impact on the Japanese
lexicon, which accounts for dual On readings for many kanji (Iexicon simply refers
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to the individual words that constitute a language). The third wave of borrowing
had very little effect on the Japanese lexicon.

I suggest the front matter of Jack Halpern’s New Japanese-English Character Dictio-
nary as additional reference material on the history and development of the
Japanese writing system. More specifically, pp 50a through 60a of that reference.
The definitive Japanese kaniji reference is a 13-volume dictionary entitled KEEFI&E
L (dai kanwa jiten), first published in 1955.

Chinese characters in Vietnam—chit Han

Vietnam also adopted Chinese characters for their language, but in a unique way.
There are two ways to represent Vietnamese using Chinese characters. One way is
equivalent to Chinese itself (but with approximated readings when pronounced in
Vietnamese), and uses characters called chit Han (genuine Chinese characters).
The other way involves characters that look and feel like Chinese characters, but
were created by the Vietnamese. These are called chir Nom (T795§). These methods
of writing Vietnamese are unique in that they are never used together in the same
text—you write using either cht Hin (Chinese) or chtt Nom (Vietnamese). More
details about chtt Nom are provided at the end of this chapter.

Both chtr Hin and chtt Nom were replaced by Qudc ngir in 1920. Today, chtt Hin
and ch@ Nom are still being used—not for the purpose of common communica-
tion, but rather for specialized, religious, or historical purposes.

Chinese Character Simplification

Over time, frequently used and complex Chinese characters tend to simplify. Such
simplifications have been different depending on the locale using them. For
example, Chinese characters in their traditional form are still being used in Taiwan.
The same holds true for Korea. Also, Chinese characters in an even more simpli-
fied form than found in Japanese are being used in China and Singapore, although
there are some exceptions to this rule. A large number of Chinese characters are
used in an almost identical form in all CJKV locales. Table 2-34 illustrates several
Chinese characters in both traditional and simplified form.

Table 2-34: Traditional and Simplified Chinese Characters

Traditional Simplified (Japan) Simplified (China)

=
JL

A F oW
A E oem &

A
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Table 2-34: Traditional and Simplified Chinese Characters (continued)

Traditional Simplified (Japan) Simplified (China)
] B *
& =
e 14 s
= H T

Both the simplified and traditional forms of Chinese characters sometimes coexist
within the same character set standard, and some of the pairs from Table 2-34 are
such examples—most of them are part of the basic Japanese character set stan-
dard, specifically JIS X 0208:1997. You can also see that some simplifications are
more extreme than others.

Such simplifications in Japan have led to variants of many characters, and in some
character sets both the simplified and traditional forms are included (the examples
given above are such cases). As an extreme example, let’s examine the JIS X
0208:1997 kanji #l (Row-Cell 23-85), whose five variant kanji are also encoded
within the same character set standard. These variants are listed in Table 2-35
(Row-Cell values are given).

Table 2-35: Chinese Character Variants in the Same Character Set

Chinese Character Character Code

| 49-88
il 49-89
) 49-90
& 49-91
# 78-63

Non-Chinese Chinese Characters

What is a non-Chinese Chinese character? Simple. Characters that look, feel, and
behave like Chinese characters, but were not borrowed from China. The following
sections describe this interesting and remarkable phenomenon as it has mani-
fested in Japan, Korea, and Vietnam. Examples are also provided.
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Japanese-Made Chinese Characters— KoRuji

The Japanese have created their own Chinese characters known as kokuji (5
kokuji), literally meaning “national characters,” or, more descriptively, “Japanese-
made Chinese characters.” Kokuji behave like true Chinese characters, following
the same rules of structure, specifically that they are composed of radicals, radical-
like elements, and strokes, and can be combined with one or more Chinese char-
acters to form compounds or words. These Chinese characters were created out of
a need for characters not borrowed from China.” Most kokuji are used to repre-
sent the names of indigenous Japanese plants and fish. They are also used quite
frequently in Japanese place and personal names.

Approximately 200 kokuji have been identified in the basic Japanese character set
standard, specifically JIS X 0208:1997. There are even more in the supplemental

set, specifically JIS X 0212-1990. Table 2-36 provides a few examples of kokuji (JIS
X 0208:1997 Row-Cell values are provided).

Table 2-36: Examples of Kokuji

Kokuji Readings Meanings

fig 16-83 iwashi sardine

4 2309 kume Used in personal names

;‘[A 25-94 komu (t0) move inward

ﬁf[l 26-71 sakaki A species of tree called sakaki
& 3815 hataraku, do® (t0) work

lll% 38-29 toge mountain pass

J(EH 40-10 hata, hatake dry field

e 47-40 waku Sframe

K 49-62 kogarashi cold, wintry wind

4 Considered an On reading.

Additional kokuji were created when the Japanese isolated themselves from the
rest of the world for approximately 250 years: from the mid-1600s to the late
1800s. Without direct influence from China, the Japanese resorted to creating their
own Chinese characters as necessary. There is at least one kokuji that was subse-
quently borrowed by China, specifically i# (33-03; read sen, meaning “gland”). In
Chinese it is read xian (GB 2312-80 47-57).

* In fact, some kokuji were even borrowed back by the Chinese as genuine Chinese characters, as you
will soon learn about.
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Seven kokuji have made their way into the standard set of 1,945 kanji called Joyo
Kanji, and four are in Jinmei-yo Kanji (Chapter 3 provides a full treatment of these
and other related character sets). Those in Joyo Kanji are iA (25-94), 8 (38-15), I+
(38-29), Ml (40-10), H# (42-29), M (44-72), and #¢ (47-40). Those in Jinmei-yo Kanji
are 1 (26-91), JE (38-68), FE (43-79), and /& (43-91). Nozomu Ohara (KR
obara nozomu) has compiled a list of kokuji, which includes those that are
included in the JIS X 0208:1997 and JIS X 0212-1990 character set standards, plus
links to other kokuiji-related web sites.”

Korean-Made Chinese Characters—Gugja

Like the Japanese, the Koreans have had the opportunity to create their own
Chinese characters. These are known as gugja (= A+/BT- gugja) in Korean. While
you'd expect to find gugja only in Korean character set standards, there are
approximately 100 gugja included in a Chinese character set standard designated
GB 12052-89 (you'll understand why after reading about this character set stan-
dard in Chapter 3 starting on page 117).

Gugja—unlike kokuji in Japanese—have many tell-tale signs of their status as non-
Chinese Chinese characters. Table 2-37 lists elements of gugja that are used to indi-
cate a final consonant.

Table 2-37: Reading Elements of Gugja

Gugja Element | Reading
Z, L
1 G
l]k D
O NG

Many other gugja look and feel like genuine Chinese characters. It is only after
you explore their etymology that you may discover their true Korean origins.

The basic Korean character set standard for use on computers, KS X 1001:1992,
includes many gugja. The supplemental Korean character set standard, KS X
1002:1991, includes even more gugja. Table 2-38 provides some examples of
gugja, along with their readings and meanings (KS X 1001:1992 Row-Cell values
are provided).

* bttp.//member.nifty.ne.jp/TABO1645/obara/index.btm
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Table 2-38: Examples of Gugja

Gugja Reading Meaning

4265 Z gal Used in personal names

A s51-44 < dab paddy, wet field

E 52-44 = dol Used in personal and place names
ZR 56-37 2 mal Used in place names

i§ 64-54 1 seon Used in place names

o 72-04 L0 Used in place names

s 79-32 A jeom mountain pass®

4 Compare with the (Japanese) kokuiji I in Table 2-36 on page 62—I find it fascinating that
both Japan and Korea created their own Chinese character meaning “mountain pass.”

Only one gugja, 45 (& dab), is known to be included in Korea’s standard set of
1,800 hanja called Sangyong Hanja—this gugja is not in the middle school subset
of 900 hanja, though.

Vietnamese-Made Chinese Characters—Chit Nom

Unlike Japanese and Korean, in which non-Chinese Chinese characters are used
together with genuine Chinese characters—a sort of mixing of scripts—Viet-
namese has three distinct ways to express its language through writing:

e Latin script (called Qudc ngir)

e Chinese characters (called chir Hdan)

e Vietnamese-made Chinese characters (called chit Nom)

Writing Vietnamese using chtt Han is considered equivalent to writing in Chinese,
not Vietnamese. Using Qudc ng or chl Nom is considered writing in Viet-
namese, not Chinese. For some cht Nom characters, there is a corresponding chtf
Han character with the same meaning. Table 2-39 provides a handful of chtt Nom

characters, along with their cht Han equivalents (TCVN 5773:1993 and TCVN
6056:1995 Row-Cell codes are provided for chtt Nom and chti Han, respectively).

Table 2-39: Chit Nom and Chit Han Examples

Chit Nom Reading Chir Han Reading Meaning

F]_,E 21-47 ba = 4206 tam three

rf 29-55 gitra EF‘ 42-21 trung center, middle
']Az? 34-02 chtr ? 50-30 tw character

B 3577 trim B 6402 bd bundred
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Because there are far fewer ch® NOom characters than chtt Han characters, there
are times when chit Han characters are used in chtt Nom context (that is, with ch
NoOom characters). Table 2-40 lists two types of chti Hin characters: those that have
different readings depending on context (chti Nom versus chti Hin), and those
that have identical readings regardless of context. TCVN 6056:1995 Row-Cell codes
are provided for reference purposes.

Table 2-40: Chit Hdan Characters Used in Chit Nom Context

Character Chr Nom Reading Chir Han Reading Meaning
F 4226 chta cht main, primary
é E[l 4585 in an printing
5 ,%‘; 53-14 cap kip Jast, rapid
AT 54-35 thira sG place, location
S 56-16 vin vin sentence
Ej fEQ 59-22 v v weapon
g o 62-44 tranh tranh war
&HF 7623 huong huong fragrant

Cht Nom was the accepted method for writing Vietnamese since the 10t century
AD. It was not until the 1920s when chtt Nom was replaced by Qudc ngli (see a
description starting on page 38 of this chapter).
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A rock-solid understanding of and a deep appreciation for CJKV character set stan-
dards—what character classes they contain, how many characters they enumerate,
how they evolved, and so on—form the foundation on which the remainder of
this book is based. Without such a basic understanding, it would be pointless to
discuss issues such as encoding methods, input methods, and font formats. This
chapter represents what I consider to be the core of this book.

CJKV character sets can be classified into two basic types, depending on their
intended purpose and reason for establishment:

e Non-coded (also known as “non-electronic”) Character Sets—NCSs

e Coded (also known as “electronic”) Character Sets—CCSs

“Non-coded” refers to a character set established without regard to how it would
be processed on computer systems, if at all. “Coded” refers to being electronically
encoded, that is, such character sets were specifically designed for processing on
computer systems. You will soon realize that the characters enumerated in non-
coded character sets generally constitute a subset of the characters contained in
coded character sets, and sometimes affect their development.

After reading this chapter, you will have a firm understanding about which char-
acter classes constitute a particular character set, and information fundamental to
dealing with CJKV-related issues.

66
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If you are especially interested in a particular CJKV character set covered in this
chapter, I encourage you to obtain the corresponding character set standard docu-
ment. While this chapter provides some insights not found in the original
documents, it does not (and, quite frankly, could not) duplicate all the informa-
tion that those documents contain.

NOTE Some character sets discussed in this chapter are not yet estab-
lished—they are in draft form, which means that their designations
may change. Such character sets are indicated by a trailing “X” in the
portion of their designation used to specify the year of establish-
ment. Affected standards include China’s GB/T 13131-9X and GB/T
13132-9X.

Non-Coded Character Set Standards

Long before there were any coded character set standards in the CJKV locales (or
even before the concept of a coded character set standard existed!), several non-
coded standards were defined for pedagogical purposes. These are considered to
be the first attempts to limit the number of Chinese characters in common use.

The non-coded character sets described in this book include only Chinese charac-
ters. Everyone is expected to learn hiragana and katakana (in Japan) or hangul (in
Korea). Only for Chinese characters, which number in the tens of thousands, is
there a need to define a set (and thus, limit the number) of characters that are
taught in school.

Chapter 2, Writing Systems, provided a brief description of Chinese characters. If
you skipped that chapter and are unfamiliar with Chinese characters, T suggest
going back to read it.

Hanzi in China

The educational system in China requires that students master 3,500 hanzi during
their first years of instruction. These hanzi form a subset from a standardized list of
7,000 hanzi defined in IAPUEBEHFER (xiandai hanyi tongyongzi bido),
published on March 25, 1988. We can call this large list Tongyong Hanzi. Two
other hanzi lists further define this 3,500-hanzi subset. The first list, BAXIEH H
¥R (xiandai banyii changyongzi bico), defines the 2,500 hanzi that are taught
during primary school. The second list, SRPUBRE HFER (xiandai banyii
cichangyongzi bido), defines an additional 1,000 hanzi that are taught during
middle school. We can call these character sets Changyong Hanzi and
Cichangyong Hanzi. These hanzi lists are commonly abbreviated as %M
(changyongzD) and K HT (cichangyongzi), respectively, and were published
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on January 26, 1988. Appendix R provides a complete listing of the 3,500 hanzi
defined in MRIUEH HFFE and IMADUERFE HFFE. The dictionary entitled 7%
FEHERIE T (hanzi xiéfid guifan zididn) is useful in that it includes both sets
of hanzi, and differentiates them through the use of annotations.

In addition, the Chinese government published a document, entitled Simplified
Character Table (At F 83K jidnbuazi zongbido), that enumerates 2,249 simpli-
fied hanzi (and illustrates the traditional forms from which they were derived—

some simplified hanzi were derived from more than one traditional hanzi). This
document is divided into three tables, the contents of which are listed in Table 3-1.

Table 3-1: Simplified Character Table Contents

Table | Characters | Description

1 350 | Independently simplified hanzi
2 146 | Simplified components used in other hanzi®
3 1,753 | Hanzi simplified by using simplified components from “Table 2”

of the Simplified Character Table

% Among these, 132 are also used as hanzi themselves.

There has been more than one version of this document, the most recent being
published in 1986. It is important to note that its development has not been
static—some minor corrections and adjustments have been made over the years,
one of which is known to have caused an error in a coded character set, specifi-
cally in GB/T 12345-90 (described later in this chapter, starting on page 83). The
propagation of errors from one character to another—whether coded, non-coded,
or both—is something that can occur.

Note that there are many hanzi used in China that do not require further simplifi-
cation—only those that were deemed frequently used and complex were
simplified.

Hanzi in Taiwan

The basic set of hanzi in Taiwan is listed in a table called F M B FEEEFRGFE
(changyong guozi biaozhuin ziti bido), which enumerates 4,808 hanzi. An addi-
tional set of 6,341 hanzi is defined in & HBIFIEEFLRER (cichangyong guozi
biaozhiin ziti bido), 18,480 rare hanzi are defined in ZERFHREF (bdnyong zitl
bicio), and 18,609 hanzi variants are defined in FERGEF T (yiti guozi zibido).
All of these hanzi lists were established by Taiwan’s Ministry of Education (Z{&
Jiaoyibir).

Table 3-2 lists these standards, along with their dates of establishment. These lists,
when added together, create a set of 48,238 hanzi.
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Table 3-2: Hanzi Lists in Taiwan

Standard Nickname Date of Establishment Number of Hanzi
i B E R A R R H 2 (idibicio) September 2, 1982 4,808
KERBRFERETIEE | L3 (vibido) December 20, 1982 6,341
FEHTHEER P2 (bingbido) | October 10, 1983 18,480
FEEE R none March 29, 1984 18,609

These hanzi lists will become useful when discussing the CNS 11643-1992 and
CCCII coded character set standards from Taiwan later in this chapter, starting on
pages 93 and 98, respectively. Appendix R provides a complete listing of the hanzi

that make up the first two lists, & F B FIEE LRGSR and XF H Bl FEERETRE R

Compared to other CJKV locales, Taiwan has established non-coded character sets
with the most characters.

Kanji in Japan

Non-coded Japanese character sets include Gakusht Kanji (preceded by Kyoiku
Kanji)—the 1,006 kanji formally taught during the first six grades in Japanese
schools; Joyo Kanji (preceded by Toyo Kanji)—the 1,945 kanji designated by the
Japanese government as the ones to be used in public documents such as newspa-
pers; and Jinmei-yo Kanji—the 285 kanji sanctioned by the Japanese government
for use in writing personal names.” The growth and development of these char-
acter sets are listed in Table 3-3 (note that some were renamed).

Table 3-3: Evolving Kanji Lists in Japan

Year | Kyoiku Kanji Toyo Kanji Jinmei-y0o Kanji
1946 1,850%

1948 881

1951 92

1976 120

1977 996 (Gakusht Kanji)

1981 1,945 (Joyo Kanii) 166

1990 284

1992 | 1,006"

1997 285

* The corresponding glyph table (4 FEFFARE 106 kanji jitai hyo) was published in
1949, and likewise, the corresponding reading table (4 FEFHINZE t6y0 kanji onkun
hyo) was published in 1948.

b Established in 1989, but not fully implemented until 1992.

* The 285" kanji added to this list is 5it (JIS X 0208:1997 46-16).
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There is some overlap among these character sets. Gakusht Kanji is a subset of
Joyo Kanji (likewise, Kyoiku Kanji was a subset of Toyo Kanji).

Table 3-4 shows how you write the names of these character sets in native Japa-
nese orthography, and indicates their meaning.

Table 3-4: The Meanings of Non-Coded Japanese Character Set Standards

Character Set In Japanese Meaning Content
Kyoiku Kanji BHET Instructional kanji 881
Gakusht Kanji FEPET Educational kanji 1,006
Toyo Kanji MBS Common use kanji 1,850
Joyo Kanji T Everyday use kanji 1,945
Jinmei-yo Kanji NS Personal name use kanji 285

While Table 3-3 appears to show that the Gakushtu Kanji list gained only ten kanji
between 1977 and 1992, the list also experienced some internal shifts. Gakusht
Kanji and Kyoiku Kanji can be decomposed into six sets, each corresponding to
the grade of school during which they are formally taught. Table 3-5 indicates the
six grade levels on the left, along with the number of kanji taught during each
one—this is done for Kyo6iku Kanji and both versions of Gakusht Kanji.

Table 3-5: The Development of Gakushit Kanji

Grade 1958 (881 Kanji)® 1977 (996 Kaniji) 1992 (1,006 Kaniji)
1 46 76 80
2 105 145 160
3 187 195 200
4 205 195 200
5 194 195 185
6 144 190 181

4 Kyoiku Kanji was not divided into the six grade levels until 1958.
The general trend shown by Table 3-5 is that more kanji (although not signifi-
cantly more) are now taught in the earlier grades.

Appendix R provides complete listings of the Joyo Kanji, Gakusht Kanji, and
Jinmei-y6 Kanji character sets.

Hanja in Korea

Korea has defined a list of hanja called Sangyong Hanja (738 SHR}/i H#ET
sangyong banja), and enumerates the 1,800 hanja that students are expected to
learn during their school years. The first 900 of these hanja are expected to be



Coded Character Set Standards 71

learned by students during middle school—the remaining 900 are expected to be
learned through high school. These hanja lists were established on August 16,
1972.

When coding these 1,800 hanja electronically, the list expands to 1,953 hanja due
to the duplicate hanja in the KS X 1001:1992 character set (covered later in this
chapter). Likewise, the list of 900 middle-school hanja expands to 978 hanja for the
same reason. Appendix R provides a complete printout of the 1,800 Sangyong
Hanja and the 900 hanja taught during middle school (expanded to 1,953 and 978
hanja, respectively, to accommodate the KS X 1001:1992 character set standard—
later in this chapter, starting on page 111, you’ll know and appreciate why this
expansion is necessary).

The Korean Supreme Court (N ¥ /Kb daebeobweon) also defined, at various
periods, lists of hanja that are considered acceptable for use in writing Korean
names—these lists are called Inmyeong-yong Hanja (%8 -2k, A4 HI#ET
inmyeongyong banja). The latest list enumerates 2,964 hanja, and was established
in July of 1994. Previous versions of this list were established in January and March
of 1991.

Coded Character Set Standards

Proliferation of computer systems necessitated the creation of coded character set
standards. Initially, each vendor (such as IBM, Fujitsu, Hitachi, and so on) estab-
lished their own corporate standard for their products alone. However, the first
multiple-byte national coded character set standard among the CJKV locales was
established by the Japanese Standards Association (JSA) on January 1, 1978, and
was designated JIS C 6226-1978. Without a doubt, the birth of this character set
standard sent waves throughout the CJKV locales.

Other CJKV locales, such as Korea and China, being inspired by the success of JIS
C 6226-1978, followed soon after by imitating the Japanese solution, and in some
cases copied more than merely the encoding method or arrangement of charac-
ters. For example, in the case of Taiwan’s Big Five character set, it has been
claimed that the Taiwanese borrowed many Chinese character forms from Japan’s
JIS C 6226-1978.

Character Set Standards Overview

The character set standards described in this section constitute those maintained by
a government or a government-sanctioned organization within a given country,
and are considered the standard character sets for the locale. In addition, some
character set standards form the foundation from which other character set stan-
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dards are derived, such as international or vendor character set standards. (Vendor
character set standards are covered in Appendix C, Vendor Character Set
Standards.)

Tables 3-6 through 3-11 summarize the national character sets described in this
chapter, along with the number and classes of characters enumerated by each. I
have decided to use separate tables for each locale because one large table would
have been far too overwhelming.

Table 3-6: Chinese Character Set Standards—China

Character Set Level 1 Level 2 Extra Hanzi | Symbols | Control Codes
GB 1988-89* 94 34
GB 2312-80 3,755 3,008 682

GB 6345.1-86 3,755 3,008 814

GB 8565.2-88 3,755 3,008 630 751
ISO-IR-165:1992 3,755 3,008 775 905

GB/T 12345-90 3,755 3,008 103 843

GB 7589-87 7,237

GB/T 13131-9X 7,237

GB 7590-87 7,039

GB/T 13132-9X 7,039

GBK 3,755 3,008 14,240 883

4 Also known as GB-Roman.

Table 3-7: Chinese Character Set Standards— Taiwan

Character Set Level 1 Level 2 Extra Hanzi | Symbols | Control Codes
Big Five 5,401 7,652 441

Big Five Plus 5,401 7,652 7,619 913

CNS 5205-1989* 94 34

CNS 11643-1986 5,401 7,650 13,488P 684

CNS 11643-1992 5,401 7,650 34,976 684

CCCI1¢ 75,684

4 Also known as CNS-Roman.
b Planes 14 and 15.
¢ The “Level 1” figure represents the total number of characters

Table 3-8: Japanese Character Set Standards

Character Set ‘ Level 1 ‘ Level 2 ‘ Extra Kanji ‘ Symbols ‘ Control Codes
JIS X 0201-1997* 157> 34
JIS C 6226-1978 2,965 3,384 453
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Table 3-8: Japanese Character Set Standards (continued)

Character Set Level 1 Level 2 Extra Kanji Symbols | Control Codes
JIS X 0208-1983 2,965 3,384 4 524
JIS X 0208-1990 2,965 3,384 6 524
JIS X 0208:1997 2,965 3,384 6 524
JIS X 0212-1990 5,801 266
JIS X 0213:2000 1,249°¢ 2,4364 659

4 Part of this standard includes JIS-Roman.

b This figure includes 94 JIS-Roman characters plus 63 half-width katakana characters.
€ JIS Level 3.

4718 Level 4.

Table 3-9: Korean Character Set Standards

Character Set Country Hangul Hanja Symbols | Control Codes
KS X 1003:1993% South Korea 94 34

KS X 1001:1992 South Korea | 2,350 4,888 986

KS X 1002:1991 South Korea | 3,605" 2,856 1,188

KPS 9566-97 North Korea | 2,679 4,653 927

GB 12052-89 China 5,203¢ 94 682

4 Also known as KS-Roman.

" These 3,605 hangul are split into two levels, enumerating 1,930 and 1,675 characters, respectively. The
second set of hangul (1,675 characters) are considered to be ancient hangul.

© These 5,203 hangul are split into three levels, enumerating 2,068, 1,350, and 1,779 characters each.

Table 3-10: Vietnamese Character Set Standards

Character Set Chinese Characters Symbols | Control Codes
TCVN 5712:1993° 233P 34

TCVN 5773:1993 2,357

TCVN 6056:1995 3,311

# Also known as TCVN-Roman.
b This figure includes 94 ASCII characters plus 139 additional (mostly accented) char-
acters, 5 of which are combining marks.

Table 3-11: Other National Character Set Standards

Character Set Country Total Characters | Control Codes
ASCII USA 94 34

ANSI Z39.64-1989 USA 15,686

Hong Kong GCCS Hong Kong 3,049

What a list of standards, eh? If you read this chapter carefully, Tables 3-6 through
3-11 will no longer seem overwhelming. They are also useful for general refer-
ence, so be sure to dog-ear these pages.
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The national standards that are based on ISO 10646-1:1993, specifically GB
13000.1-93, JIS X 0221-1995, and KS X 1005-1:1995, are covered in the section enti-
tled “International Character Set Standards,” beginning on page 120.

The terms Level 1 and Level 2 have not yet been described. They simply refer to
the two such groups of Chinese characters usually defined within each CJKV char-
acter set standard. Level 1 typically contains frequently-used Chinese characters,
whereas Level 2 contains less—frequently-used Chinese characters. Some character
sets, such as JIS X 0212-1990 and CNS 11643-1992, contain only a single block of
Chinese characters, or else consist of multiple planes.

ASCII

Most readers of this book are familiar with the ASCII encoding, so it is a good
place to begin our discussion of coded character set standards, and will serve as a
common point of reference.

The ASCII character set is covered in this book because it is quite often mixed
with CJKV characters within text. Note, however, that the ASCII character set stan-
dard is not specific to any CJKV locale.

ASCII stands for American Standard Code for Information Interchange. The ASCII
character set standard is described in the standard designated ANSI X3.4-1986; it is
the US version and at the same time the International Reference Version (IRV) of
ISO 646:1991,T which defines the framework for similar national standards.

The ASCII character set is composed of 128 characters, 94 of which are consid-
ered printable. There are also 34 other characters, which include a space character
and many control characters (such as tab, escape, shift-in, and so on), which are
defined in ISO 6429:1992, Information Technology—Control Functions for Coded
Character Sets. The control codes are technically not part of ASCII or ISO 646:1991.
Table 3-12 lists the 94 printable ASCII characters.

Table 3-12: The ASCII Character Set

Lowercase Latin abcdefghijklmnopgrstuvwxyz
Uppercase Latin ABCDEFGHIJKLMNOPQRSTUVWXYZ
Numerals 0123456789

Symbols PUHSRE! () x4+, -/ <=>2@ [\ {] 3~

* ANSI is short for American National Standards Institute; an earlier version of this standard was desig-
nated ANSI X3.4-1977.

1 1SO is short for International Organization for Standardization; an earlier version of this standard was
designated 1SO 646:1983.
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Most of these printable characters are also used in EBCDIC, an encoding method
covered in the next chapter. The binary nature of computers allows these 128
characters to be represented using seven bits, but because computers evolved
through processing information in eight-bit segments (a typical byte), these 128
ASCII characters are usually represented by eight-bit units in which the eighth bit
(also known as the highest-order bit) is usually set to zero. Other character sets
often incorporate the characters of ASCII.

ASCII Variations

There are, as of this writing, ten variations of the ASCII character sets, all approved
by and published through ISO. These character sets contain the ASCII character set
as their common base, plus additional characters. Extended ASCII character sets
are used to represent other writing systems, such as Arabic, Hebrew, and Cyrillic.
There is also an extensive collection of additional Latin characters. These charac-
ters are usually additional symbols and accented versions of Latin characters.

Eight-bit representations can theoretically handle 128 more characters than seven-
bit representations—the reality is that they handle only up to 94 or 96 additional
characters. The documents ISO 8859 Parts 1 through 10 (Unformation Processing—
8-Bit Single-Byte Coded Graphic Character Sets) describe character sets that can be
encoded in the additional 128 positions when an eight-bit representation is used.”
Table 3-13 lists the contents of each of the ten parts of ISO 8859, indicating what
languages are supported by each.

Table 3-13: The Ten Parts of ISO 8859

Part Year Contents Languages

1 1998 | Latin alphabet No. 1 Danish, Dutch, English, Faeroese, Finnish,
French, German, Icelandic, Irish, Italian,
Norwegian, Portuguese, Spanish, Swedish

2 1987 | Latin alphabet No. 2 Albanian, Czech, English, German,
Hungarian, Polish, Rumanian, Serbo-
Croatian, Slovak, Slovene

3 1988 | Latin alphabet No. 3 Afrikaans, Catalan, Dutch, English,
Esperanto, German, Italian, Maltese,
Spanish, Turkish

4 1998 | Latin alphabet No. 4 Danish, English, Estonian, Finnish,
German, Greenlandic, Lappish, Latvian,
Lithuanian, Swedish, Norwegian

5 1988 | Latin/Cyrillic alphabet Bulgarian, Byelorussian, English,
Macedonian, Russian, Serbo-Croatian,
Ukrainian

* bttp://czyborra.com/charsets/iso8859.html
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Table 3-13: The Ten Parts of ISO 8859 (continued)

Part Year Contents Languages
6 1987 Latin/Arabic alphabet Arabic
7 1987 | Latin/Greek alphabet Greek
8 1988 | Latin/Hebrew alphabet Hebrew
9 1989 Latin alphabet No. 5 Danish, Dutch, English, Finnish, French,

German, Irish, Italian, Norwegian,
Portuguese, Spanish, Swedish, Turkish
10 1998 | Latin alphabet No. 6 Danish, English, Estonian, Finnish,
German, Greenlandic, Lappish, Latvian,
Lithuanian, Swedish, Norwegian

Table 3-14 lists the 95 additional non-ASCII characters from ISO 8859-1:1998 (also
known as ISO Latin-1 or ISO-8859-1). Appendix S, Single-Byte Code Tables,
provides a complete ISO 8859-1:1998 code table.

Table 3-14: ISO 8859-1:1998 Character Samples

Lowercase Latin 2dad4dxceééel 11 18f106638putllyby
Uppercase Latin AAARAARCEEEET T TDROOOCORUUTUYRR
Symbols [ CEN¥§TO2«-® "£23 "uqe 1oV x+

These characters, as you can probably guess, are not that useful when working
with CJKV text. This table simply illustrates the types of characters available in the
ISO 8859 series. Note again that these additional ASCII character sets require a full
eight bits per character for encoding because they contain far more than 128
characters.

CJKV:Roman

The Chinese, Japanese, Koreans, and Vietnamese have developed their own vari-
ants of the ASCII character set, known as GB-Roman (from GB 1988-89), CNS-
Roman (from CNS 5205-1989), JIS-Roman (from JIS X 0201-1997), KS-Roman (from
KS X 1003:1993), and TCVN-Roman (from TCVN 5712:1993), respectively. Or,
CJKV-Roman, collectively. These character sets, like ASCII, consist of 94 printable
characters, but there are some minor differences.” The characters that differ are
indicated in Table 3-15 (full-width forms are used for illustrative purposes).

Because the difference between ASCII and the CJKV-Roman character sets is
minor, they are usually treated as the same throughout this book. You will also
find that most terminal software supports only one of these character sets. This

* But one, specifically TCVN 5712:1993, contains more than these 94 characters.
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Table 3-15: Special CJKV-Roman Characters

Code ASCIT? GB-Roman CNS-Roman® JIS-Roman KS-Roman
0x24 $ (dollar) Y (yuan) $ $ $
0x5C | \\ (backslash) | "\ AN ¥ (yen) W (won)
0x7E ~ (tilde)¢ ~ (overline) | o o

4 TCVN-Roman is identical to ASCII as far as these three characters are concerned

b CNS-Roman is ambiguous with regard to glyphs. The glyphs shown in this column were made consistent
with the other CJKV-Roman character sets.

¢ The vertical positioning of the tilde may vary depending on the implementation.

means that terminals which support only JIS-Roman display the ASCII backslash as
the JIS-Roman yen symbol. For systems that require the backslash, such as MS-
DOS for indicating directory hierarchy, the yen symbol is used instead. Stranger
yet, Perl programs displayed on a terminal that supports GB-Roman would have
variables prefixed with yuan symbols (instead of the customary dollar sign). You
will also find that most CJKV software supports CJKV-Roman instead of ASCIL. It is
possible that the computer supports both ASCII and CJKV-Roman. Changing the
display from CJKV-Roman to ASCII (and vice versa), though, may be as simple as
changing the display font. You will learn in the next chapter that this is because
ASCIT and CJKV-Roman almost always occupy the same encoding space, which
can actually lead to code conversion problems when dealing with Unicode.

It is important to realize that character set standards do not prescribe the widths of
characters—it is simply customary to associate characters with specific widths,
usually half- and full-width.

The document designated GB 1988-89, Information Processing— 7-Bit Coded Char-
acter Set for Information Interchange (5 BACE—(F B3O gl 4F 4
xinxi chiili xinxi jigobuan yong giwei bianmd ziftiji), established on July 1, 1990,
contains the definition of the GB-Roman character set.” This manual is virtually
identical to ISO 646:1991 except that it is written in Chinese.

The document designated CNS 5205-1989, Information Processing— 7-Bit Coded
Character Set for Information Interchange (EaNEEFEN A LCBUTIETITLE
zixun chuli ji jidobuan yong qishityuan mdziyuanji), contains the definition of
the CNS-Roman character set.! This manual is virtually identical to I1SO 646:1991
except that it is written in Chinese.

The document designated JIS X 0201-1997, 7-Bit and 8-Bit Coded Character Sets
Jor Information Interchange (7€ FKRUSE y b DIEWMHAMK S FEE
nana-bitto oyobi hachi-bitto no joho kokan yo fugoka moji shiigd), established on
January 20, 1997, provides the definition for the JIS-Roman character set.¥ Like GB

* The original version of this standard was designated GB 1988-80.
1 Earlier versions of this standard were dated 1980, 1981, and 1983.

 JIS X 0201-1997 was formerly designated JIS X 0201-1976 (which itself was reaffirmed in 1984 and in
1989).
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1988-89, this manual is virtually identical to ISO 646:1991 except that it is written
in Japanese, and defines the extensions for half-width katakana.

The document designated KS X 1003:1993, Code for Information Interchange (°3 1.
W F35 (Zvk i AD jeongbo gyobwanyong bubo (roma munja)), established
on January 6, 1993, contains the definition of the KS-Roman character set.” Like GB
1988-89, this manual is identical to ISO 646:1991 except that it is written in Korean.

The document designated TCVN 5712:1993, Cong Nghé Thong Tin—Bo Ma Chudn
8-Bit Ki Ty Viét Diing Trong Trao D&i Thong Tin (Information Technology— Viel-
namese 8-Bit Standard Coded Character Set for Information Interchange),
established on May 12, 1993, contains the definition of the TCVN-Roman character
set. TCVN-Roman contains the basic 94 ASCII characters plus up to 139 additional
characters, most of which are adorned with diacritic marks (and represent all
possible Quéc ngli characters). Five of these 139 additional characters are
combining marks that indicate tone.

Chinese Character Set Standards—China

As you learned earlier, Japan was first to develop and implement a multiple-byte
national character set. The other major CJKV locales—China, Taiwan, and Korea—
soon followed by developing their own. This section describes the character set
standards established by China, or more specifically, the People’s Republic of
China or PRC (4N RILFNE 2hongbud rénmin gonghé guo).

All Chinese character set standards begin with the designator GB, which stands for
“Guo Biao” (HEbRr guobiao), which is short for “Guojia Biaozhun” (H IR
guoyjia biaozhtin), and means “National Standard.” Some GB standards have a “/T”
tacked onto the “GB” to form “GB/T.” The “I” here stands for “Tui” (M tui), which
is short for “Tuijian” (EFE tuijian), and means “recommended” (as opposed to
“forced” or “mandatory”). The “T” does not stand for “traditional” (as in “tradi-
tional hanzi”).

GB 2312-80

This character set standard, established on May 1, 1981 by the People’s Republic of
China (PRC), enumerates 7,445 characters. Its official name is Code of Chinese
Graphic Character Set for Information Interchange Primary Set ({5 B3 I 74w

* This standard was previously designated KS C 5630-1993. The original version, KS C 5636-1989, was
established on April 22, 1989.
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PR E—FEARLE xinxi jiaobuan yong hanzi qiwei bianmd zifiji—jibénji). Table
3-16 lists how characters are allocated to each row.

Table 3-16: The GB 2312-80 Character Set

Row Characters | Content

1 94 | Miscellaneous symbols

2 72 | Numerals 1-20 with period, parenthesized numerals 1-20,
encircled numerals 1-10, parenthesized hanzi numerals 1-20,
uppercase Roman numerals 1-12

3 94 | Full-width GB 1988-89 (GB-Roman; equivalent to ASCID)

4 83 | Hiragana

5 86 | Katakana

6 48 | Upper- and lowercase Greek alphabet

7 66 | Upper- and lowercase Cyrillic alphabet

8 63 | 26 full-width pinyin characters, 37 zhuyin (bopomofo) characters

9 76 | Line-drawing elements

10-15 0 | Unassigned

16-55 3755 | Level 1 hanzi (last is 55-89)

56-87 3,008 | Level 2 hanzi (last is 87-94)

8894 0 | Unassigned

Level 1 hanzi GE—ZRINF diyiji hanzi) are arranged by reading. Level 2 hanzi (5§
TN diverji hanzi) are arranged by radical, then total number of strokes. To
give you a feel for the GB 2312-80 character set, Table 3-17 briefly illustrates the
types of characters in GB 2312-80.

Table 3-17: GB 2312-80 Character Samples
Character Class Sample Characters
Miscellaneous symbols e T A — (M AAX—><1 | =
Annotated numerals 1.2 3.4 5.6.7. 8 910 MIVV VIVIVIIX X X XI
Full-width GB-Roman 1 EY Y& () * uvwxyz {]|}

Hiragana

Katakana

Greek characters
Cyrillic

Full-width pinyin
Zhuyin (bopomofo)
Line-drawing elements
Level 1 hanzi

Level 2 hanzi

BbHuWVII 2 A BB
TTAA 9T T A
ABTAEZHOIK
ABBTJIEEX3HU
daaaeéée il
H&NE9E34K7
| - P
MR [y 3 422 M52 T i o 7
TG HMAERS

Nenspbbrzh
ORI T
ot pozTudydow

I YWMILUlDb bI b 2 10 4

Gl uéamanan
AX B hH AL
|
{

I I I

i
X

\\I\l
I W 7 A A e
LI 0y B F B L B

S R
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Encoding methods for GB 2312-80 (and its extensions, described shortly) include
ISO-2022-CN, ISO-2022-CN-EXT, EUC-CN, and GBK.

CJKV font developers should be aware that early printings of the GB 2312-80
manual had the code points of two uppercase Cyrillic characters (in row 7)
swapped. Table 3-18 illustrates the incorrect and correct order of these characters
in GB 2312-80. Note the different ordering of the two uppercase Cyrillic characters
® (Row-Cell 07-22) and X (Row-Cell 07-23), both of which have been underlined.

Table 3-18: Uppercase Cyrillic Character Ordering in GB 2312-80

Incorrect ABBTIOAEEX3UUKJ/JIMHOINIPCTY X®UUIIIILBbIb 3104
Correct ABBTAEEX3UUKJ/IMHOIIPCTY ®XIUIIBLIb 3104

I have encountered at least one Chinese type foundry whose font data propagates
the character-ordering error illustrated in Table 3-18.

There are three common extensions to GB 2312-80, one of which was used to
issue two corrections. Table 3-19 illustrates the number of characters in GB 2312-
80 and its three extensions.

Table 3-19: GB 2312-80 and Its Three Extensions

Character Set Characters Characters Added Number of Corrections
GB 2312-80 7,445

GB 6345.1-86 7,577 132 2

GB 8505.2-88 8,150 705

ISO-IR-165:1992 8,443 998

These extensions to the GB 2312-80 character set standard are described in the
following sections.

GB 6345. 1-86—-corrections and extensions to GB 2312-80

Corrections for and additions to GB 2312-80 have been issued through a separate
character set standard designated GB 6345.1-806, established on December 1, 1986.
This standard is entitled 32x32 Dot Matrix Font Set of Chinese Ideograms for Infor-
mation Interchange ({5 B3 I F32x32 S FE AL xinxi jiaobuan yong hanzi
32x32 didnzhén zimiiji), and resulted in 132 additional characters for a new total
of 7,577 characters (6,763 hanzi plus 814 non-hanzi). Table 3-20 highlights the
additional characters for GB 2312-80 specified by GB 6345.1-86.

While Table 3-20 clearly shows what characters were added to GB 2312-80, it does
not list the corrections. Table 3-21 shows the two corrections to GB 2312-80
mandated by GB 6345.1-86.
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Table 3-20: The GB 6345.1-86 Character Set

Row Characters | Content
1 94 | Miscellaneous symbols
2 72 | Numerals 1-20 with period, parenthesized numerals 1-20,

encircled numerals 1-10, parenthesized hanzi numerals 1-20,
uppercase Roman numerals 1-12

3 94 | Full-width GB 1988-89 (GB-Roman; equivalent to ASCID)
4 83 | Hiragana

5 86 | Katakana

6 48 | Upper- and lowercase Greek alphabet

7 66 | Upper- and lowercase Cyrillic alphabet

8 69 | 32 full-width pinyin characters, 37 zhuyin (bopomofo) characters
9 76 | Line-drawing elements

10 94 | Half-width GB 1988-89 (GB-Roman; equivalent to ASCII)
11 32 | Half-width pinyin characters

12-15 0 | Unassigned

16-55 3,755 | Level 1 hanzi (last is 55-89)

56-87 3,008 | Level 2 hanzi (last is 87-94)

88-94 0 | Unassigned

Table 3-21: GB 6345.1-86 Corrections

Row-Cell | GB2312-80 | GB 6345.1-86
03-71 g g
79-81 fiil E

The GB 2312-80 character form for Row-Cell 79-81 happens to be the same as in
GB/T 12345-90, that is, the traditional form, and at the same code point. GB/T
12345-90 is described shortly. This error is still found in recent publications that list
all GB 2312-80 hanzi, so evidently information about this correction is not yet
widely known.

GB 8565.2-88—another extension to GB 2312-80

The GB 8565.2-88 standard, established on July 1, 1988, defines additions to the
GB 2312-80 character set. This standard is entitled Information Processing—Coded
Character Sets for Text Communication—Part 2: Graphic Characters ({5 SALEE—
SCAGEAE Rt AR 8E—50 o —EI A5 4E xinxt  chiili—wénbén  tongxin
yong bianmd ziftiji—di’er bufen—utiixing zifiiji). These additions, however, are
independent from those specified by GB 6345.1-86. The number of additional
characters totals 705, bringing the total number of characters to 8,150 (7,399 hanzi
plus 751 non-hanzi).
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Table 3-22 provides a listing of characters in GB 8565.2-88, and those above and
beyond GB 2312-80 are highlighted.

Table 3-22: The GB 8565.2-88 Character Set

Row Characters | Content
1 94 | Miscellaneous symbols
2 72 | Numerals 1-20 with period, parenthesized numerals 1-20,

encircled numerals 1-10, parenthesized hanzi numerals 1-20,
uppercase Roman numerals 1-12

94 | Full-width GB 1988-89 (GB-Roman; equivalent to ASCID

83 | Hiragana

86 | Katakana

48 | Upper- and lowercase Greek alphabet

66 | Upper- and lowercase Cyrillic alphabet

63 | 26 full-width pinyin characters, 37 zhuyin (bopomofo) characters

O X 1 O N R W

76 | Line-drawing elements

Level 1 hanzi (last is 55-89)
Level 2 hanzi (last is 87-94)

Note how GB 8565.2-88 does not include the additions specified by GB 6345.1-86.
But, it does include its corrections as shown in Table 3-21 on page 81.

ISO-IR-165:1992—yet another extension to GB 2312-80

ISO-IR-165:1992, also known as the CCITT (Consultative Committee on Interna-
tional Telephone and Telegraph) Chinese Set, enumerates 8,443 characters.” It is
based on the GB 2312-80 character set, and includes all modifications and addi-
tions specified in GB 6345.1-86 and GB 8565.2-88. That is, 7,445 characters from
GB 2312-80, 132 added due to GB 6345.1-86, 705 added due to GB 8565.2-88, plus
161 added by ISO-IR-165:1992.

Table 3-23 provides a listing of characters in ISO-IR-165:1992, and those rows that
have content above and beyond GB 2312-80 are highlighted.

* ISO-IR-165:1992 is short for ISO International Registry #165, established on July 13, 1992.
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Table 3-23: The ISO-IR-165:1992 Character Set

Row Characters | Content
1 94 | Miscellaneous symbols
2 72 | Numerals 1-20 with period, parenthesized numerals 1-20,

encircled numerals 1-10, parenthesized hanzi numerals 1-20,
uppercase Roman numerals 1-12

94 | Full-width GB 1988-89 (GB-Roman; equivalent to ASCID)
83 | Hiragana
86 | Katakana

70 | 48 upper- and lowercase Greek alphabet, 22 background
(shading) characters

N Nk W

7 66 | Upper- and lowercase Cyrillic alphabet

Line-drawing elements

Level 1 hanzi (last is 55-89)
Level 2 hanzi (last is 87-94)

ISO-IR-165:1992 is, as you can see, a superset of GB 2312-80 and all previous
extensions thereof.

GB/T 12345-90—the traditional analog of GB 2312-80

This character set standard, established on December 1, 1990 by the People’s
Republic of China, enumerates 7,709 characters (6,866 hanzi plus 843 non-hanzi).
Its official name is Code of Chinese Ideogram Set for Information Interchange
Supplementary Set ({5 B3N FIRMFRFE—BIE  xinxi jiaobuan  yong
hanzi bianmd zifilji—flizbiiji). Table 3-24 lists how characters are allocated to
each row. Note the similarities to GB 2312-80, and that the GB 6345.1-86 additions
are included.

As was the case with GB 2312-80, Level 1 hanzi are arranged by reading, and
Level 2 hanzi are arranged by radical and total number of strokes. The 103 addi-
tional hanzi are arranged by the order in which their counterparts from Level 1
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Table 3-24: The GB/T 12345-90 Character Set

Row Characters | Content

1 94 | Miscellaneous symbols

2 72 | Numerals 1-20 with period, parenthesized numerals 1-20,
encircled numerals 1-10, parenthesized hanzi numerals 1-20,
uppercase Roman numerals 1-12

3 94 | Full-width GB 1988-89 (GB-Roman; equivalent to ASCID)

4 83 | Hiragana

5 86 | Katakana

6 77 | 48 upper- and lowercase Greek alphabet, 29 vertical-use
characters

7 66 | Upper- and lowercase Cyrillic alphabet

69 | 32 full-width pinyin characters, 37 zhuyin (bopomofo) characters
76 | Line-drawing elements

10 94 | Half-width GB 1988-89 (GB-Roman; equivalent to ASCID)

11 32 | Half-width pinyin characters

12-15 0 | Unassigned

16-55 3,755 | Level 1 hanzi (last is 55-89)

56-87 3,008 | Level 2 hanzi (last is 87-94)

88-89 103 | Additional hanzi (last is 89-09)

90-94 0 | Unassigned

and 2 hanzi appear. Table 3-25 briefly illustrates the types of characters in GB/T

12345-90.

Table 3-25: GB/T 12345-90 Character Samples

Character Class

Sample Characters

Miscellaneous symbols
Annotated numerals
Full-width GB-Roman
Hiragana

Katakana

Greek characters
Vertical-use characters
Cyrillic characters
Full-width pinyin
Zhuyin (bopomofo)
Line-drawing elements
Half-width GB-Roman
Half-width pinyin

e s T Y A — (ML AAX—><1 | =
1. 2. 3. 4. 5.6.7.8.9.10. NIV V VI VIV IX X XTI XI
P EY Y& () * uvwxyz { |}

pHLWVIIzABE
TTAA T 2T A
ABTAEZHO®IK

[T R I
L —/

ABBTIOIEEX3MU
aagaaeécedi
PENLC 2K 3 5K87F

P # Y k&

@ adaeée ¢€¢e¢ei i

Nenspbbzzh
ORI T
ot poTudydow
T ]
Il YNUIUb bl b DI04
G itéamnnng
XX B HALLIL] XD
S
wowxyz i}

it 9 ¢ amd g
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Table 3-25: GB/T 12345-90 Character Samples (continued)

Character Class Sample Characters

Level 1 hanzi W e 3 4 MO S M e R . RS R A R A A e
Level 2 hanzi TG HIMAEIRE ... BB R G R R A
Additional hanzi MRS ARG v . BRIE S U T R S

Compare Level 1 and 2 hanzi from Table 3-25 with that for GB 2312-80 in Table
3-17 on page 79, and note how the same hanzi are used, but that a handful are in
the traditional form. In fact, there are 2,180 traditional hanzi forms in GB/T 12345-
90 when compared to GB 2312-80, most of which are replacements for simplified
hanzi.

The 2,180 hanzi that are used to transform GB 2312-80 into GB/T 12345-90 can be
classified into the two classes, as indicated in Table 3-26.

Table 3-26: GB/T 12345-90 Characters Not in GB 2312-80

Characters | Class

2,118 | Traditional hanzi replacements—rows 16 through 87

62 | Additional hanzi—scattered throughout rows 88 and 89

In addition to the above replacements and additions, 41 hanzi from GB 2312-80
rows 16 through 87 are scattered throughout GB/T 12345-90 rows 88 and 89, and
four pairs of hanzi between Level 1 and Level 2 hanzi were swapped. Appendix Q,
Character Lists and Mapping Tables, provides more details about the four pairs of
swapped hanzi and the mappings for hanzi in rows 88 and 89—it also includes a
long and complete listing of the 2,118 traditional hanzi replacements, which is
something that even the GB/T 12345-90 does not provide.

Like other character set standards, GB/T 12345-90 is not without errors. Chinese
type foundries should take note that the GB/T 12345-90 manual has at least two
(but, unfortunately, generally not known) printing errors, as indicated in
Table 3-27.

Table 3-27: GB/T 12345-90 Corrections

Original | Corrected | Row-Cell Original in Unicode | Original in GBK

b= A 33-05 96B7 EBSF
5 = 57-76 9CE7 F844

In addition, there is often some misunderstanding of the scope and content of the
GB/T 12345-90 character set standard. Some printouts of the GB/T 12345-90 char-
acter set use slightly different glyphs from the official standard. One specific
instance of GB/T 12345-90 provided to The Unicode Consortium used 22 different
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glyphs, each of which has a different Unicode code point. This causes lots of
confusion. Table 3-28 lists these characters, along with their (incorrect) Unicode
mappings and GBK cross-references. For all 22 of these characters, their glyphs in
GB/T 12345-90 are intended to be identical to those in GB 2312-80.

Table 3-28: Incorrect Mappings Between GB/T 12345-90 and Unicode

Correct | GB 2312-80 and GB/T 12345-90 Incorrect | Unicode GBK
= 21-94 B 7581 AF42
6 27-27 63DB 9351
L 27-29 A 5592 86BE
b 27-30 R 7613 AF88
753 27-32 I 7165 9FAS
it 27-33 piAs 6E19 9C6F
o 29-90 = 6649 9578
i 30-18 (i 975C EC6F
s 30-27 F 51C8 83F4
il 38-60 574 68F2 97AB
i 38-90 5E 68C4 9789
b 39-17 V& 6F5B 9D93
i 53-85 5 6399 92EA
i 53-86 g 775C B1A0
Hir 53-88 e 7319 AAG2
E< 53-89 T 722D AOSE
£ 56-89 7 4F47 81D0
Fi 58-77 & 9689 EAOF
A 59-28 5950 8A4A
U 65-31 U 5D22 8D98
s 74-15 54 6229 91EC
e 83-61 &% 7BSF BY7E

In summary, GB/T 12345-90 is the traditional analog of GB 2312-80. Because of
this relationship, we can say that the scope of GB/T 12345-90 is to include all
traditional forms of hanzi in GB 2312-80. This brings us to one last error that is in
GB/T 12345-90. There is one hanzi in GB/T 12345-90, % (88-51), which actually
should not be included because its corresponding simplified form, "%, is not in GB
2312-80! This hanzi is in both GB 7589-87 (22-51) and GB 8565.2-88 (15-93). The
reason why the hanzi B was included in GB/T 12345-90 is due to an error in the
1956 draft version of L FEFE (jidnbuazi zongbido; later corrected in the 1964
version) whereby the two hanzi # and ¥ were mistakenly labeled as traditional
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forms of the simplified hanzi & (34-62 in GB2312-80)—see Table 3-1 on page 68.
Only the hanzi % is the true traditional form of the simplified hanzi % .

In the next section, you learn that there are two more Chinese character set stan-
dards, GB 7589-87 and GB 7590-87, and that both of them, like GB 2312-80, have
traditional analogs. Their traditional analogs, GB/T 13131-9X and GB/T 13132-9X,
have not yet been published.

Related Chinese character set standards

There are many other character set standards developed by China, each of which
is commonly referred to as a GB standard. All of these GB standards share several
common characteristics:

e For every GB standard that includes simplified hanzi, there is a corresponding
GB standard that replaces simplified forms by their government—sanctioned
traditional forms—GB 2312-80 and GB/T 12345-90, which you read about ear-
lier, represent one such pair of character set standards

e Every GB standard is also referred to by a numeric designation, with the most
basic character set being zero (that is, “GB0” for GB 2312-80)

Table 3-29 lists the relevant GB character set standards in a way that indicates their
relationship with one another, along with their assigned numeric designation. Note
how simplified character sets are indicated by even-numbered designations, and
traditional character sets by odd.

Table 3-29: GB Character Set Standards—Simplified and Traditional

Simplified Character Set Hanzi Traditional Character Set Additional Hanzi
GB 2312-80 (GB0) 6,763 GB/T 12345-90 (GBD) 103*

GB 7589-87 (GB2) 7,237 GB/T 13131-9X (GB3)

GB 7590-87 (GB4) 7,039 GB/T 13132-9X (GB5)

4 These 103 additional hanzi occupy all of row 88 (94 hanzi) and the first part of row 89 (9 hanzi).

An oddball character set standard in this regard is GB 8565.2-88—it is sometimes
referred to as GBS.

The hanzi in GB 7589-87 and 7590-87 (this also applies, of course, to their tradi-
tional analogs, specifically GB/T 13131-9X and GB/T 13132-9X) are ordered by
radical, then total number of strokes, and begin allocating characters at row 16. GB
7589-87 was established on December 1, 1987, and is entitled Code of Chinese
Ideograms Set for Information Interchange—the Second Supplementary Set ({5 B3
WY F I EE—8 —HBSE  xinxi jiaobuan yong hanzi bianmd zifilji—
di‘er frizbiyji). GB 7590-87 was established on the same date, and is entitled Code
of Chinese Ideograms Set for Information Interchange—the Fourth Supplementary
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Ser (5 BB F It FrF E—B VA BIEE xinxi jiaobuan yong banzi bianmd
zifulji—disi frizbuji). Tables 3-30 and 3-31 list the character allocation for GB 7589-
87 and GB 7590-87, respectively.

Table 3-30: The GB 7589-87 Character Set

Row Characters | Content
0-15 0 | Unassigned
16-92 7,237 | Hanzi (last is 92-93)

Table 3-31: The GB 7590-87 Character Set

Row Characters | Content
0-15 0 | Unassigned
16-90 7,039 | Hanzi (last is 90-83)

It is interesting to note that all the hanzi specified in GB 7589-87 and GB 7590-87
are handwritten. Needless to say, fonts that support these character set standards
are scarce.

Note that not all hanzi in the simplified character set standards are replaced by a
corresponding traditional hanzi. In the case of the GB 2312-80 and GB/T 12345-90
pair, 2,180 additional hanzi are needed to transform GB 2312-80 into GB/T 12345-
90. The majority are simple one-to-one replacements, but some are hanzi that
swap code points or split into two or more separate hanzi (some simplified hanzi
were derived from two or more traditional hanzi).

Appendixes E, GB 2312-80 Table, and ¥, GB/T 12345-90 Table, provide complete
GB 2312-80 and GB/T 12345-90 code tables, respectively. An inadequate supply of
fonts precluded the inclusion of code tables for the other GB character set stan-
dards. This volume also includes a reading index for Level 1 hanzi and a radical
index for Level 2 hanzi. But note that the GB 2312-80 standard itself, as a printed
manual, includes many useful indexes.

GBK—extended GB 2312-80

Another well-known GB character set is aligned to ISO 10646-1:1993 (Unicode
Version 1.1), and is designated GB 13000.1-93. It is, for all practical purposes, the
Chinese translation of ISO 10646-1:1993. What is interesting about GB 13000.1-93
is the Chinese-specific subset known as GBK.

GBK, known as the Chinese Internal Code Specification (X F-WNHY BT banzi
neimd kuozhdn guifan), is simply an extension to GB 2312-80 that accommodates
the remaining Chinese characters in ISO 10646-1:1993 (GB 13000.1-93). From a
character-allocation point of view, GBK is composed as follows:



