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Character Set: A a collection of indivisible symbols. 
For example, {a, b, c, …z, A, B, C, …, Z, 0, 1, 2, …, 9} is 
an English character set, or {啊, 阿, 唉, …, 作, 坐, 座} is a 
Chinese character set.
A named set: Ex:大漢和辞典(Daikanwa Dictionary)
Each character is unique (Mathematical set)

Closed set vs. open set
English alphabets is a closed set, whereas Chinese 
characters is an open set by nature. 

A character set for computer processing is a named set with a 
finite number of characters n.

Basic Concepts

Members in a set has no ordering 
in mathematical sense
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Coded Character Set (Codeset)
a character set in which every character is 
given a unique computer code so that all 
characters in the set can be processed by 
computer systems. 

Encoding
Refers to the process of assigning each character a 
code. Sometimes, we also call this as enumerating 
the symbols of the character set

How each character is distinguished from another
How to distinguish different codesets

ASCII vs. JIS

Coded Character Set
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Formal definition
Given a character set, C, a coded character 
set, CC, is a set of 2-tuples, CC={(ci, codei) | 
ci∈C, codei∈CODE}, where codei≠ codej if ci ≠
cj .

Example: C={中,文,计,算}, 
CODE1={00, 01, 10, 11}, 
CODE2={0000, 0001, 0010, 0011}

CC1= {(中, 00), (文, 01), (计, 10), (算, 11)}
CC2 = {(中, 11), (文, 10), (计, 01), (算, 00)}
CC3= {(中, 0000), (文, 0001), (计, 0010), (算, 0011)}
CC1≠ CC2 ≠ CC3

Consider a code sequence: 0011

Why?
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Code Space selection:
Consider the number of characters needs to be 
supported

For English, one byte (i.e. 8 bits), which can provide 
256 (i.e. 28) code points, is sufficient.
For Chinese, since there are more than 256 
characters, at least 2 bytes (i.e. 216=65,536 code 
points) are necessary

A codeset may not use all the code points in a 
code space, i.e. some are assigned to
characters, others are unassigned

Code Space may take values from different data ranges and 
the code points are not necessarily all of the same fixed 
length, Example:  {00 – 7F, 8000 – FEFE}
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ASCII Code (8×16 Table)

high-bits
000

100

010

001

101

110

011

111

low-bits
1000100110101011110011011110111100000001 0010 0011 0100 0101 0110 0111
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Extended ASCII

ISO-8859 series: http://en.wikipedia.org/wiki/ISO_8859



9

GB for Simplified Chinese: up to 94x94 (8,836) 
chars.

High byte: 0xA1-0xFE, low byte: 0xA1 - 0xFE
Total of 6,773 Chinese characters and 682 other 
symbols 

Big5 for Traditional Chinese: up to 94x157 
(14,758) characters

High byte: 0xA1-0xFE, low byte: 0x40-0x7E and 0xA1 -
0xFE
Total of  13,052 Chinese characters and 441 other 
symbols

JIS standard for Japan
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Character vs. glyph

Character: A unit of a written language that can 
be used as a non-divisible symbol: A vs B
Glyphs: represent the shapes that characters 
can have when they are rendered or displayed.

Example:  A, A, AA,, are the same character and 
having the same code. Concrete shape can be 
very different and are given one codepoint. 
Coding of variants under same or different 
code points?
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Problems with Different Chinese 
Codesets

(locale dependent codesets)
Codeset incompatibility: difficult to do conversion

1-N mapping, example: 后(gb) vs 后後(big5)
1-0 mapping: some characters in B5 is not in GB

Different writing styles(simplified and traditional) 
cannot be presented in the same system

switching mechanisms is needed when multiple codesets
need to co-exist on the same platform

Problem with data exchange: Wrong interpretation 
of data from non-conforming platforms.
Different software must be developed for different 
codesets
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ISO 10646: UCS-4
(Canonical form of ISO 10646)

Fixed 31-bit coding assignment(High-bit off)
00 00 00 00 to 7F FF FF FF

Each plane: 216 =  65,536 code points 
BMP(the basic multilingual plane), ISO 10646-
1

Both Group No. and Plan No. are 00(first two bytes of 
zeros)

Before ISO 10646 part 2 came out(end of year 
2001), only BMP contains characters

Group No.
(total: 128)

Plane No
(total: 256)

High Byte
(total: 256)

Low Byte
(total: 256)
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Universal Code Set
ISO/IEC 10646 UCS2 and Unicode:up to 
256x256 (65,536) characters

High byte: 0x00-0xFF, low byte: 0x00 - 0xFF
Different characters are put into different zones
20,902 ideograph characters + 6,582 characters in 
Extension A

Design Principle: One coding standard for all
Features:

Universal: characters in almost all national standards
Framework: Fix the coding architectures, and code-
points can be filled up later.
Uniform and Efficient: fixed-width encoding, no need 
to identify the coding length(ASCII, Big5, GB)
Unambiguous: Any given 16-bit(32-bit) value always 
represents the same character 
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ISO 10646-2
Plane 1, the Supplementary Multilingual Plane, (SMP) is 

mostly used for historic scripts such as Linear B, but is also 
used for musical and mathematical symbols.

Plane 2, the Supplementary Ideographic Plane (SIP), is 
used for about 40,000 rare Chinese characters that are 
mostly historic, although there are some modern ones. 

Plane 14, the Supplementary Special-purpose Plane 
(SSP), currently contains some non-recommended language 
tag characters and some variation selection characters.
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Need for CJK Unification
Unification Problems:

Different sources
What would be considered the same character even if the glyphs are 
different

Three-dimensional Conceptual Model:
semantics(x), abstract shape(y), actual shape(z)
Examples:
田儿贤一 vs.田见贤一 vs. 田兒賢一vs.田見賢一?
TAGO Kenichi

Semantics requires reference to dictionaries:
康熙字典(Kanxi),大漢和辭典(Daikanwa), etc..
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Unification Rules(認同規則)
R1: Source Separation Rule:  If two ideographs are 
distinct in a primary source standard, then they are not 
unified.

Less useful in future ext.

R2: Non-cognate(非同源)Rule: In general, if two 
ideographs are unrelated in historical derivation(non-
cognate characters), then they are not unified

R3: By means of two-level classification, the abstract 
shape of each ideograph is determined.  Any two 
ideographs that possess the same abstract shape are 
unified unless disallowed by R1 or R2.
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Character decomposition 

Example

Component structure analysis
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Abstract shape looks at decomposition 
structure first
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Code chart example of UCS2
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Examples of Annex S use

Implication of Source Separation Rule:
If not for source separation, they should be considered 
unified
As components, they are unifiable
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Additional unification examples

Still continuing work
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Problems with ideograph 
Character Encoding

Each character is treated as a different symbol, and thus 
given a code point: variations?
Code point assignment in a block does try to follow radical 
order, but codepoint assignment does not consider the 
substructures(components).  Thus such information is not 
revealed.
When a new character is created, code point allocation is 
needed, potentially endless standardization process
Encoding of rarely used ideograph characters is a waste of 
resource both in terms of code space and also 
standardization effort
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Characteristics of Ideographs

Ideograph characters are often formed by smaller 
ideographic elements such as Radicals, ideographs 
proper, and other ideographic components
Natural in the formation of characters
Examples: 2 components

=>

Chinese has long been using components to describe 
characters, especially characters with the same 
pronunciation
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Character Structure Analysis

Use of ideograph description characters
12 IDCs to describe character structures

Ideograph description sequence
Method of using both IDCs and component characters to describe a 
character
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IDS
IDS describes a character using its components 
and indicating the relative positions of the 
components. 
IDCs are considered operators to the components. 
IDSs can be expressed by a context free 
grammar through the Backus Naur Form. The 
grammar G has four components:
Let G = {Σ, N, P, S}, where 

Σ: the set of terminal symbols-coded radicals, coded 
ideographs, and the 12 IDCs.
N:the set of 5 non-terminal symbols 

N={IDS, IDS1, Binary_Symbol, Ternary_Symbol, 
Ideograph_Component}

S = {IDS}, which is the start symbol of the grammar
P: a set of rewrite rules
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IDS::=<Binary_Symbol><IDS1><IDS1>|<Ternary_Symbol
>

<IDS1><IDS1><IDS1>
<IDS1> ::= <IDS> | <Ideograph_Component>
<Ideograph_Component>::= coded_ideograph | 
coded_radical | coded_component
<Binary-Symbol> ::=

<Ternary_Symbol> ::=

Note that even though the IDCs are terminal symbols, they 
are not part of the ideograph components. 
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Examples
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IDS allows a character to be described by 
different sequences

Additional rules and checking still needed by 
IRG(IRGN 1183 on IDS)
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IDS describes ideographic character 
composition at the abstract level.  It indicates the 
relative positions of the components, but does 
not indicate the proportions.  
Not intended for rendering.
Nesting is natural in ideographs and they are 
reflected in the IDS scheme
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Extending the Objectives of IDCs

Using coded characters to describe not yet code 
ideographs both for representation and exchange

Limit standardization to only modern characters, and 
not some rarely used characters
Learning of character composition(education)
Revealing substructures of ideograph characters
Description of ideograph variants
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Components
Ideographic Components(IRG definition):  
units which can be used to represent ideographs. These 
components consist of ideographs proper coded in ISO 10646 
(BMP) and some basic elements used to form ideographs.
Radicals(IRG definition): those ideographic components listed 
in index pages of KX(China), DKW(Japan), DJW(Korea), 
HYD(China) 
ISO extensions:

Radicals
Components 

More examples in IRGN 1183 on IDS
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Internet Client/Server  Model
Overview of HTTP connection:

Open connection
Request for service
Response from server
close connection

An 8-bit clean protocol, ensuring safe transmission of 
all forms of data including Chinese
New features from HTTP/1.1 --- data type negotiation
Codeset announcement in request message
(1) Codeset announcement in request message

Accept-charset, Accept-language

(2) Codeset announcement in response message
Content-type, Content-language
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HTML
Earlier version of HTML has no mechanism to tell 
data are written in what codeset, everything 
defaults to ISO-8859-1.
New features of HTML from Version 3.0:
A new tag <LANG> is designed to tell what codeset the document is 

written in , for example:
<META HTTP-EQUIV=“Content-Type” CONTENT=“text/html”;CHARSET=big5”>

<LANG=gb2312>
... …/* tagging at each segment */
</LANG>

Tag <LANG> makes automatic codeset identification of web 
documents possible.
Default CHARSET=ISO10646-1:1993 Not ISO8859-1:1998
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Conclusion
Computer coding moves towards 
international standards, ISO10646

Can include all character sets
Avoided locale dependent codesets

Universal: easier for processing, exchange
Technical issues to solve
Too many characters can create problems


