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Introduction
The Thai script is classified into the group of Indic and Southeast
Asia script by observing its writing system. The base consonant letter
is modified by a vowel sign and a tone mark. A vowel sign letter is
placed either before (to the left of) or after (to the right of) or around
(on both sides of) or above (on top of) or below (under) the base
consonant letter. A tone mark is placed on the top of either the base
consonant letter or the above vowel letter if exists. The orthography
looks complicated and closed to others in the Indic family languages.
However, each letter has its own glyph and fixed relative position to
the base consonant letter. One letter has one glyph in basis, except for
kerning including resizing and space filling to make the combination
of the glyphs looks more complex. One letter has one code assigned in
basis but however, because of the font, rendering and printing
technology, in the beginning of the implementation, multiple glyphs
are assigned to different codes. Memory-based code conversion
method is introduced to shape the combination of letters. Thai
encoding has been done by trial and error in several years and resulted
in many versions of character sets. Thai writing system itself has a
sophisticated feature that makes the encoding of a character cannot be
directly mapped one-to-one to the display character. It needs an
additional rendering process to shape the character to realize the high
quality of the documentation.
Script, Glyph and Writing System
Thai has its own script as well as most of the languages used in
Asia. There are 44 consonant, 21 vowel and 4 tone mark letters in
Thai. Each group of the letters has a fixed relative position to the base
consonant letter. Thai letter is a consonant possessing an inherent
vowel sound. It further features inherent tone. The inherent vowel and
tone can be modified by means of vowel signs and tone marks
attached to the base consonant letter. Some of the vowel signs and all
of the tone marks are rendered in the script as diacritics attached
above or below the base consonant.

Glyph is an image used in the visual representation of characters. In
the Thai language, one letter has one glyph on basis. But unfortunately,
due to the limitation of the font and rendering technology, one letter
has more than one glyph assigned. Figure 1 shows 4 different glyphs
of an upper tone mark, i.e. normal, low, low-left and normal-left; and
2 different glyphs of an upper vowel sign, i.e. normal and normal-left.
Each glyph is prepared and assigned to different code for the sake of
glyph selection according to the base consonant in shaping process.
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Figure 1 Glyphs of a vowel sign and a tone mark
The consonant letter is placed on the base line. The base consonant
letter is modified by a vowel sign and a tone mark. A vowel sign letter
is placed either before (to the left of) or after (to the right of) or around
(on both sides of) or above (on top of) or below (under) the base
consonant letter. A tone mark is placed on the top of either the base
consonant letter or the above vowel letter if exists.
Some sounds of vowel are represented by a combination of
multiple vowel signs in case that it is a compound vowel. Therefore, a
consonant can be modified by more than one vowel sign but not the
tone mark. However, the lower vowel sign does not go together with
the upper vowel sign when attaching to a consonant. As a result, it is
not possible to have a combination of 4-levels letters in any case.
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Figure 2 Thai orthography

Most of the languages used in Asia have a particular script which
shares some similar features. Considering the writing system, the
languages can be classified into 4 major groups. Namely,
1. Ideographical script
The script consists of Chinese ideograms and of characters
invented in the areas around China under the influence of
Chinese writing. The ideogram represents the idea of a thing
rather than the sounds of a word. Each character is enough to
represent a meaning of a word, and usually combines with other
characters to produce a compound word. It includes Japanese,
Khitan, Nuchen, Hsihsia, Korean, Annanese, Lolo, and Moso
characters. Characters in this group are generally written from
top to bottom on vertical lines shifting from right to left.
2. Indic and Southeast Asia script
The script consists of the Brahmi script that developed in ancient
India. It contains many varieties of Indian script as well as
Khotanese, Tibetan, Burman, Thai, Shan, Lao, Khmer,
Ceylonese, Sumatran, Javanese, Celebes, and Philippine scripts.
Scripts of this group are generally written from left to right on a
horizontal line.
3. Islamic script
The script consists of the descendants of the Aramaic script that
originated in Syria. It contains the Hebrew, South Arabic,
Arabic, Avesta, Syriac, Middle Persian, Sogdian, Kok Turki,
Uighur, Mongolian, and Manchu scripts. Scripts of this group
are mostly written from right to left on a horizontal line.
4. Roman script with diacritical marks
The languages in this group are modified to use Roman script
with additional diacritical marks in case of discriminating the
pronunciations or meanings while still keep the original

pronunciations and usages. It includes Malay, Indonesian,
Philippine, and Vietnamese scripts. Scripts of this group are
generally written from left to right on a horizontal line.
Encoding
There are 87 letters in total, including consonants, vowel signs,
tone marks, symbols, and Thai digits. Basically, the upper part of the
8-bits ASCII table is large enough to provide a code point to each
letter. Due to the past font and rendering technology, extensional code
points are assigned to some glyphs to overcome the rendering and
printing problems. The special glyphs for the upper tone marks and
upper vowel signs are added as discussed in the previous Section.
In this Section, to show the development of the character code table,
we make a collection of the code tables that are implemented in
several applications. Some are registered as the standards and some
are used de facto.
KU Code

Table 1 KU Code

In the early days, there were many proposals of Thai encoding table.
One of the most well-accepted character set was the one that
developed at Kasetsart University around the early of 1980s. It was
implemented in several programs for Thai text processing. The table
had been modified to support dot matrix printer. All possible
combinations of the upper vowel sign and tone mark letters are predefined to suit the base consonant letters. This character set is scarcely
used today.
IBM CP838
IBM Corp had registered its Code Page 00838 (EBCDIC) Thai
Extended with the Internet Assigned Numbers Authority, IANA. This
character set is also listed as a supported encoding by Sun
Microsystems' Java Development Kit version 1.1 (JDK 1.1).

Table 2 Code Page 00838 (EBCDIC) Thai Extended

IBM CP874
This character set is listed as a supported encoding by the JDK 1.1.
Most of the code points are assigned same as the current standard TIS
620. Some of the unused codes are assigned privately to the tone
marks. It is known as the original character table for Windows-874.

Table 3 Code Page 00874 (IBM Personal Computer) Thai Extended

Windows-874
This character set is used as a code page for Thai in Microsoft
products, i.e. the MS-DOS and the family of the Windows operating
system. This character set is listed as a supported encoding by the JDK
1.1. It is widely used as a de facto standard because the name of the
code page Windows-874 is recognized in all the Microsoft products
which are very popular in recent years. It is completely compatible
with TIS 620 but the name is much widely recognized.

Table 4 Windows-874

MAC Thai
This character set is one of the oldest set defined and used by Apple
Computer, Inc. for the Thai implementation under the MacOS
operating system. This character set is also a supported encoding in
JDK 1.1.

Table 5 Mac Thai Code

TIS 620-2533:1990
In Thailand, there is the one and only Thai Character Set standard,
TIS 620-2533, defined by the Thai Industrial Standards Institute
(TISI), Ministry of Industry, Royal Thai Government. It was the work
of the 536th Technical Committee, TC536, who was, and is still, in
charge of Thai Information Technology Standards. TIS 620-2533 is a
revision of the earlier standard TIS 620-2529. Assignments of each
code point in these two versions of TIS 620 remains the same.

Table 6 TIS 620-2533:1990

Unicode 4.0

Table 7 Thai Code Page in Unicode 4.0

ISO/IEC 8859-11:2001 – Latin/Thai
ISO/IEC 8859 consists of several parts. Each part specifies a set of
up to 191 graphic characters and the coded representation of these
characters by means of a single 8-bit bytes. Therefore, a combining
character family is not suitable for ISO/IEC 8859. There was a long
discussion on whether Thai script has combining characters or not.
Some vowel signs and tone marks are somehow attached to the base
consonant like a diacritic. In principle each Thai character is a single
character. Though some letters are used to modify the base consonant,
their shapes do not change and still occupy a single code. Therefore,
no combining characters are needed to define in the table.
After a long discussion on the proposal of Thai character set for
ISO/IEC 8859, it was finally announced as a standard of ISO/IEC
8859-11 in 2001. It is the same as TIS 620 except for the NBSP
(0xA0) which is additionally defined.

Table 8 ISO/IEC 8859-11:2001 – Latin/Thai

Implementation
Encoding is essentially used in emails and web pages. To
investigate the utilization of the encoding, we collected the web pages
written in Thai as many as possible. Most of them define their content
encoding in the meta tag of Charset.
<head>
<meta http-equiv="Content-Type" content="text/html; charset=iso8859-1">
<title>Publication</title>
</head>
Figure 3 Meta tag in HTML file defining the Charset
From the field of Charset in the meta tag, we accumulate the count
and show in Table 9 and 10. Table 9 shows the count of Charset in .th
web pages in October 2001 while Table 10 shows the change of the
count in July 2003. The counts of the Thai encoding standards (tis-620
and iso-8859-11) significantly increased from 4.89% to 30.36% after
the campaign of using the appropriate Thai encoding standards.
However, the de facto windows-874 still has the majority (52.06% and
50.55%). It is because of its well acceptance by most of the
applications, such as Internet Explorer, MS-Outlook, MS-Word, etc.
The encoding iso-8859-1 is wrongly defined in a very ratio because of
the using of the modified web page editing tools without the
awareness of the encoding.
Charset
windows-874
(blank)
tis-620
iso-8859-1
shift_jis
window-874
windows-1252
utf-8
euc-kr
iso-8859-11
x-sjis

Site
682
519
61
8
8
6
3
3
3
3
2

%
52.06
39.62
4.66
0.61
0.61
0.46
0.23
0.23
0.23
0.23
0.15

Charset
Site
2
gb2312
1
x-user-defined
1
windows874
1
Thai(tis-620)
1
thai(Windows)
1
TIS620
1
tis620)
1
window
1
windows-128
1
windows-847
1
X-MAC-THAI
1310
Total
Table 9 Charsets used in Thai web pages (.th), Oct 2001

%
0.15
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
100

.th
.com
.net
.org
Total
5315
3048
223
39
8625
windows-874
2173
2930
40
25
5168
Tis-620
991
1419
16
38
2464
Iso-8859-1
51
20
1
3
75
Utf-8
2
10
0
0
12
Iso-8859-11
496
182
22
20
720
(blank)
9028
7609
302
125 17064
Total
Table 10 Charsets used in Thai web pages, July 2003

%
50.55
30.29
14.44
0.44
0.07
4.22
100

Applications have a strong influence on making use of the
standards. To ensure that the documents are compatibly exchanged in
the cyber space, we need a standard and the applications that support
the encoding standard.
Conclusion
The Thai script is encoded character each. Basically, one character
has one code. Due to the feature of the modification of some vowel
signs and tone marks to the base consonant letter, the size and the
relative position to the base consonant have to adjust. To realize the
modification the rendering module needs a shaping process to adjust
the size and the relative position according to the context. Since the
process is acceptably realized in the memory base manner, there is no
need to declare the derived characters or even the composed
characters in the standard of the character set table.
Though the standards have been formally registered in the
international standard organization (ISO/IEC and Unicode), the
dispersal of the de facto standard is conspicuous. We need
applications to help supporting the standards and well understanding
of the implementers.
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