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Sri Lankan Experience of Development of Tamil Input/Display Methods

Sri Lankan Experience of Development of Tamil Input/Display
Methods

ST Nandasara, stn@sfc.wide.ad.jp, stn@ict.cmb.ac.lk

Abstract

Sri Lanka is a multi-racial society comprising of a 74% Sinhala-speaking population and a
18% Tamil-speaking population. Sinhala, Tamil and English are all official languages of Sri
Lanka and are extensively spoken throughout this country of 18 million people.

In 1989, we launched our Sinhala/Tamil Word processor for DOS environment and initially
it was available only in text based environment. This development of the interface for DOS
was two-stage process. The first stage was to develop the BIOS part and the second was
development of Text Based Word processor including Keyboard Input method and the
Screen Handler.

This experience was very much helpful for the later stage to development such Input systems
for the Graphical User Interface (GUI) like Windows95 and now research are being place in
Sri Lanka to adapt this method. As a result Tamil Input/Display methods are available for
Internet users as well.

In July 1996, Sri Lanka launched its National Website (http://www.lk) initially consisting of
information entirely in the English language, as it is the language of commerce and
government second language. Moreover, most people currently with Internet access and
computer-literate are proficient in English.

However, because of our population profile, it is absolutely essential that Internet data be
made available in Sinhala and Tamil in order for the Internet to reach our masses.

In addition, keyboard input technology is being developed to allow users to download, search
and create new data and build their own content in all three languages. As demand
increases, this will encourage information providers to leverage on the technology to put up
more quality information in all three languages so that Internet technology can take root in
Sri Lanka.

Introduction

The Tamil script is a South Indian script. South Indian scripts are structurally related to the
North Indian scripts, but they are used to write Dravidian Languages of Southern India and of
Sri Lanka, which are genetically unrelated to the North Indian Languages such as Hindi,
Bengali, and Gujarati. The shapes of letters in the South Indian script are generally quite
distinct from the shapes of letter in Devanagari and its related scripts. This is partly a result
of the fact that the South Indian scripts were originally carved that square, block-like shapes.

The Tamil script is used to write the Tamil language of Tamil-Nadu State in India as well as
minority languages such as Badaga. Tamil is also used in Sri Lanka, Singapore, and parts of
Malaysia. The Tamil script has fewer consonants that the other Indian scripts. It also lacks
conjunct consonant forms. Instead of conjunct consonant forms, the virama is normally fully

depicted in Tamil text.
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Nature of the Tamil Language

The Tamil alphabet (Tamil-alphabet ::= <Vowels><Consonants><Consonant -modifiers>)

consists of 48 symbols: 22 consonants, 12 vowels and 13 consonant modifies as follows:

Table 1 A summary of the Tamil Letters

Consonants 5 Ml g % @ L Gt & i} ot L
KA NGA CA JA NYA TTA NNA TA NA NNNA PA
LD w T | m| e | er ey | ev | a
MA YA RA | RRA LA LLA | LLLA VA SSA SA HA
Vowel | o | @ |@|m| o |eax|e || 8| @ | @ | qor
A AA I II U [918) E EE Al 0 00 AU
Cneniine or || S|oe|o9|@o|Go|ewo | Qor |Gor | enOar
A AA I 11 U uu B EE Al 0] 00 AU
O | Oen
VIRAMA AU LENGTH

Consonant modifiers in Tamil, which are graphical signs, used in conjunction with Tamil
consonants. These consonant modifies can occur in left, right and top of any Tamil
consonants. However no consonants modifies can occur bottom of any consonants where as
Sinhala it occurs.

Special Characters

Tamil AU LENGTH MARK (:>em) is provided as an encoding for the right side of the
surroundrant (or two-part) vowel sign AU (GU)OGTT). Note that the Tamil vowel sign AU
LENGTH mark (:3ar) is not the Tamil Letter LLA ().

Development early 1990s

The Institute of Computer Technology, University of Colombo Started development of
Sinhala/Tamil Word Processor for Personal Computer under the Disk Operating System
(DOS). However, this word processor system is not capable of mixing all tree language
together in one document due to the limitation of DOS operating system. We have designed a
bilingual font set for the display of both Tamil and English or Sinhala and English
simultaneously. This was done making use of the upper extended ASCII character range for
the Sinhala and Tamil characters, while retaining the basic alphabet and punctuation marks in
the lower ASCII range. Language can be selected by toggling the key combination when ever
is required.

In 1991, this was demonstrated in the Annual Computer Society Conference in Colombo and
it allowed for the most of the e-mail users in the world to be send or to read messages in both
languages simultaneously English and Tamil or English and Sinhala. System will be
recognized and displayed Tamil or Sinhala font correctly when they occur, without having to
change font set.

For this development, at that time we recognized 12 vowels (@1, <, ), v, o, 2a, o1, &, &,
&, @ and ger) and 18 consonants (&, m, &, @, L, @1, &, b, @, U, O, U, T, 0, ®, 6, 1p and aJ)
in Tamil Language. These 30 sounds are the initial sounds of the Tamil Language and the
basic for the Tamil alphabet, where as the new Tamil character set consists of more
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consonants as shown in Table 1. The 18 consonants joined with 12 consonant modifiers (o,
A, &, av, 09, Go, Go, o, Qor, Gor, enoer and O) form the remaining 216 glyphs for the
language. The special character . (SRI) were added to the Tamil Character set, which was
used in Sri Lanka for some time. Table 2 below shows the Total character set and Table 3
shows the ASCII character map for the English-Tamil font set.

Table 2 - Total Tamil Character Set

1 2 3 4 5 6 7 8 9 10 11 12 13
Vowels o & @ & o ea e 53 P @ @ Qe o
Consonant or A & 2 o9 G Go e  Qor  Gor  eoar
Modifiers
1 & &1 4 & @ & Qs GCs s Osr  Gsr  esar &
2 moomr o o s om O CGw oeon  Qur Gur  emer  m
3 g et A & & @& @& Gg s Qer  Ger  evgen &
i & @ @ @ @ @ e GCg oo Oer Cor oega ©
5 [ | S e G @ OG- G e Gur Gur  eer L
6 ar e el e @y @l Qewr Gawr  evawr  Qewr  Gewrr  evewver e
T 5 s B 45 » g G G wp Ogr Gyr  wgam 5
8 p pr B F m B G G ep Gpr Gpr  epar P
9 ar anm  afl & @ @i Q& Gar  eer Qemr  Genr  eemer @
10 | L IS | 4y 4y G Gu  eu Qur Gur  euer 0
11w owr W S o @ Qo G ew  Qur  Gor  ewer Wb
12w owr W@ W oy ow Qw Gu oew Qur Gur  ewer W
13 T bl f 7 ®w @ Gy Gy ey Gy Gy GG )
4 p pr A F m o G G ep Gpr  Cpr  @par P
15 @ ar o & @ o O Go e Gor Gor  @oar @
16 ar e efl o @ @ Ger Gar  aer  GQerr  Gemr  ememer  en
17 p wr P @ & G G ep Gyr  Gor e P
18 e ar & e & 6 G Gau ew Qar  CGar maer G
wb

Table 3 - ASCII character map for the English-Tamil font set

0304
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With this code table we make use of the over print capability (without moving cursor to the
next location) and specially design consonant modifiers to keep new glyph together to
generate new glyph, that is not found in the above ASCII table. For example, glyphs of row
number 3 of the Table 2 can be formed with the corresponding consonant with its modifier )
together side-by-side. Glyphs of row number 4 and 13 can be generated by over printing the
consonant modifier ¢ and ©. Some of the glyphs such as m), and L| were formed with the

combination of m and &, and L and Q respectively.

Rendering of Tamil Script

The South Indic scripts function in much the same way as Devanagari, with the additional
feature of two-part vowels. As in the Devanagari example, the words “TAMIL LETTER”
and “TAMIL VOWEL SIGN” will be omitted where this does not cause ambiguity.

It is important to emphasise that in a font that is capable of rendering Tamil, the set of glyphs
is greater than the number of Tamil Characters.

It is evident that the Tamil character set consisting of vowels, consonants and consonant
modifies have clear differences, mainly with respect to the size of the characters. Some
characters are much bigger than the others. Their shapes also differ. Although the basic shape
of the character is curved, some parts are strait lines.

Unlike in Roman Scripts, most of the Indic language consonant modifies could be positioned
at different locations around the consonants. These consonants modifies for Tamil can be
classified in to three groups as follows.

<Consonant-modifiers> ::= <Left-modifiers><Right-modifiers><Upper-modifiers>

In the Tamil language, combinations of consonants and consonant modifiers produce
different phonetic sounds. For example, the combination of the consonant & (KA) and
consonant modifies given in Table 1 produce 12 different phonetic sound for the character &
(KA). See Table 7 for these combinations.

In Tamil, it is important to emphasise that in a font that is capable of rendering combinations
of Tamil script, the set of glyphs is greater than the number of Tamil Characters (See Table
4). However, the total number is fit in to 25x13-matrix and letter f it is equivalent to 326
glyphs and this including the vowels, consonants and consonant modifies.

Vowel Reordering

As shown in Table 5, the following vowels are always reordered in front of the previous
consonant cluster. The similar behavior is available in Sinhala as well (See Table 6).

Sinhala =e0
Tamal =00 Go =b

0305
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Table 5 - Vowel Re-ordering in Tamil

Memory

Representation

Tamil Qs 5 @o 2 Qs
Cs 5 Go 4 Cs

M & @m0 P [20):3

Sinhala (oY) Fo) @0 > @

Table 6 - Vowel Re-ordering in Sinhala

Sinhala @ @0 > oY)
°om 9 |eo | d > %)
@®m _ 0 | eo |oa| O | 2| e
Table 4 - Tamil Glyphs
0 10 11 12
92 Gor moar L0
3 Qer  Gar &E
4 Qrer G GOIRIGT
5 Qar Gan oran
6 Qgr  Ggr  eger
i Qesr  Cepr  enigherm
8 Qur G enier
9 Qemr Gewtr  ememren
10 Qam Garr anGar
11 Qpr  Cpr  enper
12 Garr  Ger  anarer
13 Glur Gur GOLIGTT
14 Qor Guom GOLDGIT
15 Gur  Gur  epwer
16 Gl Grir eI
17 Gor  Gor aneT
18 Geor  Ger  anevar
19 Qemr  Germ  enemer
20 Qupr  Giprr anLpar
21 Qeur  Geur  enauem
29 Qagr  Gagr  enager
23 Gevr  Gewr  ewewer
24 Gapr  Gampr  eamer
25 Gasgr  Cangm  engnger
26
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Ligatures

The following examples illustrate the range of ligatures available in Tamil. These changes
take place after vowel reordering and vowel splitting

I. The vowel “” optionally legates with &uT, €T, or D) on its left.

ar t+ T > @
e +1m > @®
m + 72 W

Since this process takes place after reordering and splitting, the following ligatures may also
oceur:

Separate Vowels 7
aor + Qo + 1> Qg
aor + GO+ 1 > Cew
ar + 6o+ 1 > Qe

er+Go+ 1 > G
m+ Qo+ 1 > 6w
m+Go+ 1 > (G

2. The vowel sign “5” and “5” form ligature with “L_" on their left.

L +3 > u
L+ 2

These vowels often change shapes or position slightly to link up with the appropriate shape
of the consonant on their left:

@ + 3 >
o+ SO

3. The vowel signs “Q) | and “, | ©” typically change form of legate.

x+Qloe | x+Q, |09

Blok|« |2 @
Eeollew|s

BIr|@|s|2|a| ~

0307
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5 il Sl
D ol ol
e ) i
X x+Q|C | x+0Q, |09
LI L L
w @ i
W 1H] W)
U @ )
1) o o
6u N o
an o] e
Lp P w
Gl 6 Qél:t

4. To the right of &3, @, 61, @, or a these forms have a spacing form.

g+to->8g°
o+ 0, >89
eyt Q > age
agt Q > ag?d
6TU+Q—)GIU‘°
v + Q, = end
ap + Q > an®
:z,u_m+o_,g 9@_}0@
Fog T Q > &g
gmqg+0=p égmgp'ﬂ

5. The vowel sign “@O” changes to “2O” to the left of “aur”, “&s1”, “60”, or “6Ir”.

O + et > dewr
MmO + a1 = %r
MmO + v > W
O + e >

Remember that this change takes place after the vowel reordering; in the first example, the
vowel “anO” follows “&nT” in the memory representation. After vowel reordering, it is on

the left of “awr”, and thus changes form. The complete process is

0308
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&t + O = @O + aur = T

Tamil Character Font Set

In the implementation, we have designed a font set for the display of Tamil (See Table 7).
This was done by making use of the upper extended ASCII character range for the Tamil
character, while retaining the basic English alphabet and punctuation in the lower ASCII
range. This will allow the most of the all Tamil glyphs to displayed correctly, some using
precompiled glyphs or use of the kerning feature built into the True-Type Font Technology to
combined two Tamil characters into a new character glyph not found in the Font Table. With
the combination of two or more Tamil character or Vowels set to give a more complex glyph,
we can then include the entire Tamil character set within one single font.

Table 7 - Tamil Font Table

8 9 A B C D E F
0 &wT &0 6 ) ) oy rE) af)
1 g A ud) ol & ag) &l &)
2 1B a0 le g u§ & 61 af
3 |ab |af @ o @
4 O us <2 <9, 1) T 2
) e6r 6T o s 6 6 e &
6 B 5 ) @h L e 3 i}
7 & u LD w ) i) @ 6
8 Lp Y o @ am T O om
9 A § v %09 @ Go e 6T
A |6 |mN 5 8 sl |6 an | 5
B |m |e& |y @ w ® ) 2]
C |l& |o |o ay | e |sy | &
D |m |®& |8 sl |6 I I B
E Jer |y |t |w M | o or | @
F ol Ja, Joy |oo |an |&y |ub

Tamil Keyboard layout Design

Figure 1 - Tamil keyboard Layout

0309

TAMILN'ET’97 International Symposium, Singapore, May 1997 120



Sri Lankan Experience of Development of Tamil Input/Display Methods

Conclusion

Sri Lanka National Web Site was designed to provide information in Sinhala, Tamil and
English. The development of Tamil input system is equally important to the Sri Lankan
society to allow for Trilingual Web Display, E-mail Interchange, Keyboard Input and other

essential Internet functionalities. Trilingual Web Site allows users to view same piece of

information in their preferred language, which could be English, Sinhala or Tamil. It also
allows the user to search the database using their preferred language.
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