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EXECUTIVE SUMMARY

To take the breath-taking developments in Information Technology to the common people in Kerala,
the computer applications should be available in Malayalam, or at least with front end in Malayalam. A
large number of applications are to be developed in Malayalam mainly text processing, publishing,
database applications, web applications which can be ported to any other platform and which can be
executed in any platform without any patches. This calls for two minimum requirements to be
achieved - standardization of Malayalam keyboard layout and Malayalam character encoding. In the
absence of these standards, the application developers will use their own schemes for keyboard
layout and character encoding with the result that one document/ application developed with one
package cannot be read/ executed in another platform/ environment.

The Government of Kerala had constituted a Committee for Standardisation of Malayalam Keyboard
and Character Encoding with Shri Govinda Pillai as Chairman and Smt. Aruna Sundararajan IAS
Secretary (IT) to the Government of Kerala as the Convener,

The Committee has taken the following decisions with regard to Keyboard layout and Character
Encoding:

I Accept In script keyboard with modifications
(Details on page no. 21-27.a)

II. Accept UNICODE as the standard for Character Encoding for representation of
Malayalam in computer processing.
I1. a. Modifications suggested to UNICODE
The Committee also decided that while accepting UNICODE as the standard for Character

—encoding, the following modifications are to be incorporated  with regard to character

encoding in the existing version of UNICODE, which supercede all the earlier
modifications.

1. The following chillu characters are to be included in the Malayalam character set:

Suggested code Character Description

Position
0D58 @b Malayalam Letter L
0D59 7] Malayalam Letter LL
0D35A @ Malayalam Letter RR
0D5B o) Malayalam Letter NN
0D5C a3 Malayalam Letter N
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2. The correct glyph for Malayalam vowel sign AU (code position 0D4C) w. This is
wrongly shown as e =, in the Unicode specification. The correct description is

Code Character Description
Position
0D4C ) Malayalam vowel sign AU

3. Malayalam AU Length Mark (code position 0D57) is not used in Malayalam. The
glyph for this character is wrongly shown as u, which is actually the Malayalam vowel
sign AU (as explained in para 2). So, this code position may be reserved:

Code Character Description
Position
0D57 3 Reserved

4. The following characters, which are now provided in Unicode, may be
deleted/reserved, since these are no more used in Malayalam:
Remarks
Malayalam Letter Vocalic L Yy (0DOC)
Malayalam Letter Vocalic LL oy (0D61)
Malayalam Letter Vocalic RR @ (0D60)

Malayalam Digit ZERO < (0D66)
Malayalam Digit ONE ~L3 (0D67)
Malayalam Digit TWO ~— (0D68)
Malayalam Digit THREE 1 (0D69)
Malayalam Digit FOUR L (0D6A)
Malayalam Digit FIVE (> (0D6B)
Malayalam Digit SIX (0DeC)
Malayalam Digit SEVEN ) (0D6D)
Malayalam Digit EIGHT Qj (0D6E)
Malayalam Digit NINE rrb (OD6F)

5. The description of the character (code position 0D34) is to be corrected as

MALAYALAM LETTER ZHA. This is wrongly specified as MALAYALAM LETTER LLLA in
Unicode standard.

Code Character Description
FPosition

0D34 @ Malayalam letter ZHA

e septeaiber 2601 e of 4
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OTHER RECOMMENDATIONS MADE BY THE COMMITTEE

1. LEXICOGRAPHIC ORDERING OF MALAYALAM CHARACTERS

The following order of characters is recommended for the lexicographic ordering of
Malayalam words.

@R @ 15} oD ¥ (uoQuy® Do)
o 29 s ag) og

aaf) & 62 &aD

@& o] w agl 613

al a® = @w 6o

=3 o ow a9 (erd sm)

@ o a w (03 m)

al af (1] e (o m)

w ) (@ 0) (@ ar) al

7 a m (3a0) (B 8) 9

2. VISUAL REPRESENTATION OF CHARACTERS

Unicode, the coding scheme we have recommended with modifications, do not specify the
visual representations of characters. It completely de-links the codes from the displayed
fonts. The same text can be seen in different font styles by using a different font composition

routine. A word can be displayed in a variety of styles depending on the conjunct repertoire
used.

These standards define how the characters are interpreted, not how glyphs are rendered.
The software or hardware-rendering engine of a computer is responsible for the appearance
of a character on the screen. The standards do not specify the shape, size or orientation of
the characters on the screen or on the paper.

3. MALAYALAM RESEARCH CENTRE

The Committee recommends to the Government to set up a Malayalam Research Centre with
he following broad objectives:

» To be a repository of Malayalam language tools

¢ To develop tools and technologies in Malayalam

* To exploit the emerging technologies for use in Malayalam computing
= Assist Government in technology dissemination

4. OFFICIAL MALAYALAM DICTIONARY

The Committee recommends to the Government to publish an official Malayalam dictionary.
The dictionary shall be prepared in such a way as to be used a s a reference for the linguists,
the software developers and the common man alike. The dictionary shall aid the
standardising process of the script of Malayalam words and words will be arranged in the
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order mentioned in this recommendation. This will help in the software development activities
like electronic dictionary, thesaurus, sorting engine, search engine, spell check etc.

5. GOVERNMENT INITIATIVES REQUIRED FOR IMPLEMENTATION OF THE
STANDARD

If the standard recommended in this document is to be widely used, Government may
implement the following plan of action.

Official declaration of the standard to be published

A committee to be formed to evaluate any feedback and amend the standard, if required
Approach BIS to amend the keyboard and character encoding standards in Malayalam
Approach Unicode consortium through MIT, to modify Unicode specifications for
Malayalam

CDAC to be approached to make amendments in the applications developed by them

Take initiative for the development of at least one Malayalam font, which will work in all
major platforms, especially Windows, Unix, Linux and Mac systems and distribute it freely
on Internet.

All software developers in Malayalam to be intimated about the new standard.

Make it mandatory for all the Malayalam software to conform to the standard within six
months

Any training in Malayalam software (DTP) to be recognized only if the package conforms
to the standard.

Government to procure only those Malayalam software packages, which conforms to the
standard

ol IT, Kesia Septeniber 2001 Page 6 of
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TERMINOLOGY

Alphabet: A set of letters used in writing.

Aspirated consonant. A consonant, which is pronounced with an extra puff of air coming out at the
time of release of oral obstruction. This has a sound of an extra ‘h’.

Basic alphabet. The minimal set of letters, which can be used for uniquely encoding every word of a
language Bit: Binary digit. It can have only two values: 0 and 1.

Byte: Group of eight bits (Also referred to as octet).

Character. A symbol which can represent a letter, a numeral, a punctuation mark, a spedial symbol or
even a control function.

Character code: Position in the code table of the character.

Character set: A set of characters grouped together for a purpose, like that of representing a script.
Code table: A table showing the positions allotted to individual characters from a character set.
Conjunct: A letter, which is a combination of two or more letters.

Consonant: A letter representing a speech sound in which breath is at least partly obstructed, and
which has to be combined with a vowel to form a syllable

Display rendering. The process by which a string of characters is displayed (or printed).
Font: A collection of glyph images that share the basic design.
Glypfr. The exact shape by which the character is represented on paper or screen is called a glyph.

Letter: A character representing one or more of the simple or compound sounds used in speech. It
can be any of the alphabetic symbols.

Nasal consonant: A consonant pronounced with the breath passing through the nose.
Phonetic alphabet: An alphabet, which has direct correspondence between letters and sounds.

Pure consonant. A consonant, which does not have any vowel implicitly, associated with it.

Department o' IT, Kerala September 2001 Page Tof 4
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Script: A distinctive and complete set of characters used for the written form of language.

Syllable: A unit of pronunciation uttered without interruption, forming whole or part of a word, and
usually having one vowel sound optionally surrounded by one or more consonants.

Vowet A letter representing a speech sound made with the vibration of vocal cords, but without

audible obstruction.

Vowel sigr. A graphic character associated with a letter, to indicate a vowel to be associated with that

character,

ASCII
BIS
CDAC
DBMS
EDCDIC
HTML
IsclI
1SO
MIT
OCR
0s
TDIL
UTF
Www

Abbreviations

American Standard Code for Information Interchange
Bureau of Indian Standards

Centre for Development of Advanced Computing
Database Management System

Extended Binary Coded Decimal Interchange Code
Hyper Text Markup Language

Indian Script Code for Information Interchange
International Standards Organisation

Ministry of Information Technology

Optical Character Recognition System

Operating System

Technology Development in Indian Languages
Unicode Transformation Format

World Wide Web
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1. INTRODUCTION

Information Technology has become so pervasive that it is difficult to identify any area of human
concern, which is not influenced by it. One of the major area where the advancement of Information
Technology is extensively used is text processing, storage and distribution. Preparing and processing
of documents, including desk top publishing, is increasingly being done on computers and in the days
to come, documents prepared by hand will be very rare except those prepared for very personal use.

Gone are the days where the documents were tied down to the computer in which it was prepared.
With the advent of Internet and World Wide Web, people can access any document in any other
computer anywhere in the world. Documents are, in general, meant for somebody else to read. If a
second person has to read a document, then it has to be written in a format unambiguously
understood by him. That is, there has to be a unique way of preparing the document, which is known
both to the creator and the user of the text. Thus, if there is a common format in which documents

are prepared, anybody who adheres to the standard will be able to read the document in any other
computer,

Most of the information available on the web today is in English. There is clearly defined standard in
English for inputting text through computer keyboard, for storing and retrieving data and in rendering
(displaying) the text on the screen or paper. All the software developers, computer developers and
users adhere to this standard. So, as far as English is concerned there is no need to worry about who
created the document in what software package and what platform etc. Receiving and interpreting
data in English, from whichever source it has come, are straightforward, thanks to the standard
keyboard and character encoding accepted by all.

If the fruits of the breath-taking developments in Information Technology are to reach the common
people in Kerala, the computer applications should be available in Malayalam, or at least with front
end in Malayalam. We need to have a lot of applications in Malayalam — be it text processing,
publishing, database applications, web applications or anything else — which can be ported to any
other platform and which can be executed in any platform without any patches. This calls for two
minimum requirements to be achieved - standardization of Malayalam keyboard layout and
Malayalam character encoding. In the absence of these standards, the application developers will use
their own schemes for keyboard layout and character encoding with the result that one document/
application developed with one package cannot be read/ executed in another platform/ environment.

Today, there are many software packages available in Malayalam, mainly for word processing. The
developers of these software packages have used different keyboard layouts and different character
encoding schemes. As a result of this, a document prepared using one software package cannot be
read using another package. Malayalam is also not supported in most of the widely used platforms,
operating systems or application packages, because there is no standardised keyboard layout and
character encoding. For the same reason, Malayalam content in the World Wide Web is also very few.
The current situation is that one has to download and install several Malayalam fonts, each with its
unique mapping scheme, to be able to read Malayalam contents available on the Internet.

Deparmencot [T, Reral Septermber 200 Pua 5 ofi7
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Government of Kerala has initiated various schemes aimed at bringing the Government to the people.
Computerisation efforts of various Government departments and local bodies are in full swing.
Content generation in Malayalam is a main component of all these projects. This makes it all the more
important and urgent to define a standard keyboard layout and character-encoding scheme for
Malayalam, which is accepted by all.

On this background, Government of Kerala constituted a Committee as per GO (Rt) No.93/2000/ITD
dated 2.6.2000 to recommend to the Government a Malayalam computer keyboard layout and
Malayalam character encoding standard. The Committee was formed with Shri P.Govinda Pillai,
Chairman, CDIT as the Chairman and Smt Aruna Sundararajan, Secretary, Department of Information
Technology, Government of Kerala as Convener. Subsequently, some more experts on IT and
linguistics members were co-opted to the Committee. The names of the members of the Committee
are given in Annexure 1.

1.1 Character encoding

When a word processor user presses a key labeled “ @r” on the keyboard, he expects the character
“A" to appear on the screen. He also expects “aw” to appear in paper when he prints the text. He
expects the character to be stored as “ @e” when he saves the text, and somebody else using a
different computer to see this character as “@e”, when he sends this text to that computer (over
network).

Computer can operate only on numbers, So, any other input to the computer, including text, has to
be converted to numbers before computer processing. When a word processor user types a key in
the computer keyboard, the computer’s system software receives a message that the user pressed a
key (or a combination of keys) for “@e”, which it encodes as a number. The word processor stores this
number in memory, and also passes it on to the display software responsible for putting the character
on the screen. The display software, which may be a window manager or part of the word processor
itself, uses the number as an index to find the image of “me”, which it draws on the monitor screen.
The process continues as the user types in more characters.

To be of any use in computers, especially in computer communications and in particular on the World
wide Web, characters must be encoded. In fact, much of the information processed by computers
over the past few decades has been encoded text, exceptions being images, video and numeric data.
Encoding can be loosely defined as mappings between the character sequences that users manipulate
and the sequences of bits that computers manipulate.

1.1.1 Character encoding process

A character set encoding has to satisfy the primary requirement, that of the unambiguous
representation of the content of the written text. To make it possible to successfully encode, process
and interpret text a character set must:

* Define the smallest useful elements of text to be encoded. The units of encoding, the

characters, are pragmatically chosen as appropriate to express text and allow various text
processes. This set is called a repertoire.

Bepartiment of IT. Kerala Sepleniber 200 Yaue [

.-; f.'.,_ﬂ



AVEACL A Y Aol AV LAV INGTLAWTE IREPWUIC]

* Assign a unique code to each element of the repertoire.

* Provide basic rules for encoding and interpreting text so that programs can successfully read
and process text

In some cases, the whole encoding process can be collapsed to a single step, a trivial one-to-one
mapping from characters to bytes.

Because encoded text cannot be interpreted and processed without knowing the encoding, it is vitally
important that the character encoding is known at all times and places where text is exchanged or
stored. Mandating a unique encoding has strong virtues of simplicity, efficiency and robustness. Since
the unique encoding is known implicitly from usage of such protocol or data format, the protocol or
data format does not have to carry character-encoding tags.

1.1.2 Character Vs glyph

A writing system’s alphabet, numbers, punctuation and other writing marks consist of characters, A
character is the symbolic representation of an element of a writing system - a letter, symbol or
number. As soon as we write a character, it is no longer abstract but concrete. The exact shape by
which the character is represented on screen and paper is called a glyph. They are the components
used to generate the visible representation of characters. Glyphs need not correspond one-to-one
with characters. A single character can be represented by multiple glyphs and a single glyph can
represent multiple characters. Just like characters are the basic unit of organization of encoded text,
glyphs are the basic unit of organization of the visual rendering text.

The character sets that are stored in the computer are independent of the display format. The
character sets and the font/glyph are defined separately and there need not be a one-to-one
relationship between them.

A font is a collection of glyphs, all of similar design, that constitute one way to represent the
characters of the language. Different fonts for the same language will typically have different glyphs
to represent the same character. The code positions of the glyphs are not important, as are positions
of characters in a characters set. For example, Times New Roman font may have the general style on
Macintosh or IBM-compatible PC, but the code positions of the underlying characters are significantly

different on these systems after the first 128 characters. The character set differences are taken care
of by the underlying system.

But in the Internet environment, this may not be applicable always. HTML encoded documents may
be created on any computer system and read by any other. It is in this cross platform environment
that differences between the basic character sets of computers show through.

Most HTML content does not identify the encoding used in creating the document, nor do most HTTP

servers transmit this information when it is available. As a result, browsers need to either guess at
the encoding used or use a default value. Even if the encoding is specified and transmitted, browsers
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are limited in what they can do to present the document correctly. Encoding translation tables and
suitable font resources are necessary for proper interpretation and display of documents.

Unambiguous communication of text is much simpler when some recognized standard is followed
within a document. If the character encoding and interpreting scheme is unique and widely accepted,
then this scheme can be made available in any computer and any document which uses this scheme
can be correctly read and processed.

1.2 ASCII

ASCII is the most common format used for encoding text files in computers and on the Internet. The
most common keyboard used is QWERTY keyboard, which most of us are familiar with. The ASCII-
QWERTY combination has been the de-facto standard so far. In ASCII a 7-bit number represents
each of alphabetic and numeric characters or special characters like punctuation marks. Thus a total
of 128 (= 27) characters are defined. Capital letter A has a code value 65, B has a code value 66,
numeric 1 has a code value of 49 and so on.

ASCII encoding scheme lets a computer store a document as a series of numbers and also lets the
computer share such documents with other computers that use ASCII system of coding. These stored
characters can be processed using any text editor, word processor and other applications including
database and web. They can be also be sent through any email system on the Internet.

Since it can define a maximum of only 128 characters, the 7-bit ASCII standard severely limits the
repertoire of characters available for multilingual applications. EDCDIC (Extended Binary Coded
Interchange Code) is an 8-bit character set, which can represent 256 characters. In some encoding
schemes for other languages, the first 128 bits of 8 bit coded characters are used for English
characters and the next 128 characters are used for the other language, so that both English and
another language can be encoded in the same scheme.

1.3 Unicode

The Unicode Standard is the universal character-encoding standard used for representation of  text
for computer processing. It is fully compatible with the International Standard ISO/IEC 10646-1;
1993, and contains all the same characters and encoding points as ISO/IEC 10646. Unicode provides
a consistent way of encoding multilingual plain text and brings order to a chaotic state of affairs that
has made it difficult to exchange text files internationally.

The Unicode Consortium is an organization of major computer corporations, software developers,
database vendors, international agencies and various user groups and was formed in 1991. Ministry
of Information Technology, Government of India is a full member of Unicode Consortium. Unicode
and International Standards Organisation (ISO) joined hands to bring out the international character
code standard in 1992, known as Unicode standard Version 1.0. Unicode version 1.0 used somewhat
different names for some characters than ISO 10646. In Unicode version 2.0, the names were made
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the same as in ISO 10646. Version 3.0 was published in February 2000. Unicode is now a 16-bit form
of the larger ISO10646, 32-bit standard.

The design of Unicode is based on the simplicity and consistency of ASCII, but goes far beyond
ASCIT's limited ability to encode only the Latin alphabet. The Unicode Standard provides the capacity
to encode all of the characters used for the written languages of the world. It Uses a 16-bit encoding
that provides code points for more than 65,000 characters. To keep character coding simple and
efficient, the Unicode Standard assigns each character a unique 16-bit value, and does not use
complex modes or escape codes

While 65,000 characters are sufficient for encoding most of the many thousands of characters used in
major languages of the world, the Unicode standard and I1SO 10646 provide an extension mechanism
called UTF-16 that allows for encoding as many as a million more characters, without use of escape
codes. This is sufficient for all known character encoding requirements, including full coverage of all
historic scripts of the world.

The Unicode Standard defines codes for characters used in the major languages written today. Scripts
include Latin, Greek, Cyrillic, Armenian, Hebrew, Arabic, Devanagari, Bengali, Gurmukhi, Gujarati,
Oriya, Tamil, Telugu, Kannada, Malayalam, Thai, Lao, Georgian, Tibetan, Japanese Kana, the
complete set of modermn Korean Hangul, and a unified set of Chinese/Japanese/Korean (CIK)
ideographs. Many more scripts and characters are to be added shortly, including Ethiopic, Canadian
Syllabics, Cherokee, additional rare ideographs, Sinhala, Syriac, Burmese, Khmer, and Braille.

In all, the Unicode Standard, Version 3.0 provides codes for 49,194 characters from the world's
alphabets, ideograph sets, and symbol collections. These all fit into the first 64K characters, an area
of the code space that is called basic multilingual plane, or BMP for short.

Unicode also reserves some code values for private use, which the software and hardware developers
can assign internally for their own characters and symbols.

The Unicode standard directly addresses only the encoding and decoding of the text elements, that is,
it defines how characters are interpreted. The character identified by a Unicode code value is an
abstract entity, such as "MALAYALAM CONSONANT PA ". The mark made on the screen or paper,
called a glyph, is the visual representation of the character. Unicode standard does not define glyph

images, that is how the character should appear on the screen or paper, which is the responsibility of
the hardware or software-rendering engine.

The Unicode Standard defines three encoding forms that allow the same data to be transmitted in a
byte, word or double word oriented format (i.e. in 8, 16 or 32-bits per code unit). All three encoding
forms encode the same common character repertoire and can be efficiently transformed into one
another without loss of data. The Unicode Consortium fully endorses the use of any of these encoding
forms as a conformant way of implementing the Unicode Standard.

UTF-8 is popular for HTML and similar protocols. UTF-8 is a way of transforming all Unicode

characters into a variable length encoding of bytes. It has the advantages that the Unicode characters
corresponding to the familiar ASCII set have the same byte values as ASCII, and that Unicode
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characters transformed into UTF-8 can be used with much existing software without extensive
software rewrites.

UTF-16 is popular in many environments that need to balance efficient access to characters with
economical use of storage. It is reasonably compact and all the heavily used characters fit into a
single 16-bit code unit, while all other characters are accessible via pairs of 16-bit code units.

UTF-32 is popular where memory space is no concern, but fixed width, single code unit access to

characters is desired. Each Unicode character is encoded in a single 32-bit code unit when using UTF-
32.

All three encoding forms need at most 4 bytes (or 32-bits) of data for each character.

Code spaces U+0900 to U+0D7F is allotted to Indian scripts in Unicode. The allotment of code space
for Indian scripts in Unicode is as follows:

Language Code space

Devanagari U+0900 to U+097F
Bengali U+0980 to U+09FF
Gurumukh U+0A00 to U+0A7F
Gujarati U+0A80 to U+0AFF
Oriya U+0B00 to U+0B7F
Tamil U+0B80 to U+0BFF
Telugu U+0C00 to U+0C7F
Kannada U+0C80 to U+0CFF
Malayalam U+0D00 to U+0D7F

Malayalam is allotted 128 character positions, code space from U+0D00 to U+0D7F. The table
showing the Malayalam character codes of Unicode is given in section 4.1.

Unicode has been hailed by many in the computing communities as an ideal solution to the problems
of multiplatform internationalization. It is destined to replace ASCII and other single and multibyte
character sets currently in existence. Majority of the of the software developers the world over have
declared conformance to Unicode. They include IBM, Microsoft, Oracle, Sybase, Unisys, Apple, Bell
Labs, Compaq, GNU/Linux, Sun, SCO, Hewlett Packard, Netscape, Ericsson and Novell. More and
more applications are becoming Unicode compliant. It is expected that Unicode will become the de
facto standard in the multilingual world, especially with the spread of Internet.

1.4 National Initiatives

The demand for computer systems capable of providing input/output facilities in Indian languages
started in 1970s. Department of Electronics (now Ministry of Information Technology), Government of
India took the initiative in 1983 for standardization of Indian language keyboard and character
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encoding. The code thus arrived at was ISCII-83, an 8-hit code, which complied with ISO 8-bit
recommendations. ISCII stands for Indian Script Code for Information Interchange.

The fact that all Indian scripts, with the exception of Perso-Arabic scripts, have evolved from the
ancient Brahmi script and they have a common phonetic structure, formed the basis of ISCIL. A
common platform for all Indian script was envisaged and DOE recommended the 8-bit ISCII code in
1986. ISCII was tried out in various implementations and refined in 1986 and again in 1988,

code for the vowel, consonant ad modifier characters of Indian languages and leaves the screen
rendering process to the hardware or software.

The revision of this standard in 1991 made the code chart more compact. ISCII was accepted as the
encoding standard for Indian languages in 1991 by Bureau of Indian Standards (BIS) as IS
13194:1991. ISCII  standard was reaffirmed by BIS in 1997, The code table for ISCII is given in
Annexure 1,

1.5 Malayalam Keyboard

Malayalam script contains hundreds of characters, including conjuncts. It is widely accepted that as
the number of characters become large, it becomes unwieldy and inefficient for typing and printing.
After detailed study, discussions and deliberations, characters of Malayalam script were modified in
1968 to make it easier to handle in typewriters. Along with that, Malayalam typewriter keyboard
layout was also standardized.

The manufacturers of the typewriter keyboards added their own modifications to this standard. The
typewriter keyboard layout was designed for mechanical typewriters and the criteria is slightly
different for computer keyboards.

Department of Electronics also defined a keyboard layout called Inscript for all Indian languages in
1986. Inscript keyboard is based on phonetic layout and it matches with ISCII in terms of the
characters provided on the keyboard and the codes provided for characters. Bureau of Indian
Standards accepted Inscript as National standard along with ISCII.
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The first step in evolving a keyboard layout as well as character-encoding scheme is to define the
character set in Malayalam. The character set shall contain all the smallest useful elements of text to
be encoded. The characters are to be pragmatically chosen as appropriate to express text and allow
various text processes,

State Institute of Languages, Thiruvananthapuram has conducted a detailed study and recently has
arrived at the basic character elements required for Malayalam. The basic character elements have
been finalised on the basis of the following works:

e The discussions and debates by linguistic experts in Malayalam

e The workshop organised by State Institute of Languages and Central Institute of Indian
Languages (Mysore) from 17th to 27th of August 1998, with the support of experts in
Department of Official Languages, Kerala Sahitya Academy, NCERT, Linguistics Department
(University of Kerala) and Sarva Vijnana Kosam.

* Seminar organised by Lexicon Department (University of Kerala), at Senate Hall on 19th and
20th of March 1999.

* Combined discussions of the Committees for Malayalam script standardisation, under the
Chairmanship of Sri P.Govinda Pillai and Dr.V.R.Prabhodhachandran Nayar,

* Evaluation of the feedbacks received on the recommendations of the Committee.

The decisions evolved after the series of these activities are given in the Style Book (Malayalam
Achatiyum Ezhuthum) published by the State Institute of Languages. The Committee accepted the

basic Malayalam character set as given in the Style Book, except for the consonant signs. Thus,
Malayalam keyboard shall have the following characters:

Vowels (13)

@ @B o bkl 2} 29 &

af) of 8ag) 7] 89 [ 0s]
Consonants (36)

& (1] wn g (7]

al 2@ = @ (3]

S o o us 6

(] Lo (c] w m

al an {01! e 1]

a» @ Bl (91}

(¢1:] n# (1A} an

8 L) 0

ither 260 1>
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Anuswaram, Visargam, Chandrakkala (3)

o ]
chillu (5)
ad @d @ ud 6o
vowel signs (12)
2 1 9 ) it
e @ 5] &0 G0 o)

Thus there are 69 basic characters required in Malayalam keyboard.

The character set consist of the following character types:
e vowels
e consonants
e Anuswaram, Visargam and chandrakkala
e chillu
e vowel signs

%

Consonants

The consonant letter represent a single consonantal sound, but also an inherent vowel A. In the
presence of a dependent vowel, however, the inherent vowel associated with the consonant letter is
overridden with the dependent vowel.

Vowels

The independent vowel letters stand on their own. The writing system treats independent vowels as
(Consonant and Vowel) syllables, in which the consonant is null. The independent vowels are used to
write syllables , which start with a vowel.

Vowel signs

The dependent vowels do not stand on  their own, but they are depicted in combination with a
consonant or consonant cluster. Explicit appearance of a dependent vowel in a syllable overrides the
inherent vowel of a single consonant character. The positioning of the dependent vowel during
rendering may be to the left, to the right, or both to the left and right of the consonant or conjunct,
as shown below, depending on the vowel sign being attached.

Vowel sign attached to left/right  of the example
Consonant/conjunct (vowel sign attached to «)
a right &0

1 right &



AVLLVESA T AVl LAAVINGT GG AT I U]

.
L N
9 right & ) D
1 right )
1 right )
ke right &)
e left e
@ left e
o) left S
a9 left and right OEh0
G0 left 2nd right Gnd
D right &D

Anuswaram (o) is the pure consonant form of ». Anuswaram cannot stand independently, but is
always attached to a vowel, consonant or a conjunct.

Ex:@mo @0 ®p ewmo

Visargam ( s )is the pure consonant form of ao. Visargam cannot stand independently, but is
always attached to a vowel, consonant, or conjunct.
Ex: @es @) oms

Chandrakkala ( ) is interpreted depending on its position in a word. If chandrakkala is the last
character in a word, it is treated as the central vowel o with spread lips.
Ex: @arad  @poun &sal

If chandrakkala is not the last character of a word (it is followed by a consonant or conjunct), it is
treated as the vowel omission sign. This serves to cancel the inherent vowel of the consonant to
which it is applied. It functions as a combining character (to form a conjunct).
Ex: & O = sO
0"m = up

" sY 0 = asis
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3. MALAYALAM KEYBOARD LAYOUT

As shown above, there are 73 basic characters that should be provided in Malayalam keyboard. This
is after leaving the still larger number of conjuncts and Malayalam numerals. Since the numerals and
the punctuations are required in Malayalam also, it is clear that in order to accommodate all the
Malayalam characters in the keyboard, there has to be some compromises.

Any keyboard layout, which cannot be mapped to the standard QWERTY keyboard, will not be
commercially sustainable. The QWERTY keyboard has provision for 26 keys for English letters (same
keys used for lower case (normal position) and upper case (shift position)), 10 keys for numerals and
11 keys for punctuation marks. Thus, altogether there are 47 keys, excluding the control keys.

The optimum Malayalam keyboard layout should be such that
¥ It should be capable of accommodating all Malayalam characters being used
¥ It should be usable in all computing platforms available
v" The typing efficiency should be high

The two keyboard standards available in Malayalam, which are not proprietary, are the Inscript layout
and Typewriter layout.

The typewriter keyboard has been designed for the mechanical medium and is not very efficient for
computer keyboards. The keyboard design does not take advantages of the flexibility of computers in
rendering the conjunct letters, even if the conjuncts require more than one key-press. Also, the
typing sequence of words in the typewriter keyboard is based on the actual appearance of the
characters in the word. This is not very efficient, if any processing on the text, like sorting, searching,
spell-check, grammar-check etc are to be done on the text.

The Inscript overlay can be used in any QWERTY keyboard. Malayalam script legends are shown on
the right hand side of the key and English legends, on the left hand side. English or Malayalam
overlay can be selected through the Scroll Lock key (each key press toggles the overlay) or by
software selection. The keyboard is based on phonetic layout. Consonants and vowels are given
keystrokes and the consonant-vowel combinations are formed by typing the consonant key followed
by the vowel key. Similarly, conjuncts are formed by typing the constituent consonants with a
chandrakkala typed in between.

Inscript overlay has taken into account the logical structure of script alphabet, derived from the
phonetic properties. The vowels have been laid out on the left hand side of the keyboard and the
consonants on the right hand side.

The vowels are allotted the shift positions of the corresponding vowel signs. This is due to the fact
that the frequency of occurrence of vowel signs is more than the corresponding vowels in Malayalam.
The vowel omission sign, chandrakkala, is given in the un-shifted position of A, since A does not
have a corresponding vowel sign. Alternate hand action occurs while typing conjuncts, since
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chandrakkala, is in the left hand side and most of the consonants are on the right hand side of the
overlay ( chandrakkala is used as the link to form conjuncts and is to be typed in between the
constituent consonants of the conjunct).

On the consonant side, all the primary characters of the five vargs ( @ o1 s @ 1) are incuded in the
home row. The aspirated consonants are kept in the shift positions of the corresponding unaspirated
counterparts.

In the Inscript scheme, vowel sign is to be typed after the consonant/conjunct to override the
inherent A vowel of the consonant/conjunct. In the case of hand-written text, the vowel signs are to
be put before the consonants in some cases (for example, in the case of s, o, o signs), and in some
other cases part of the vowel signs are to be put before the consonant and part after the consonant.
(For example, in the case of & 5, @ o). For the processing of the document like sorting, searching,
spell check efc. it is better that the vowel signs are typed after the consonants, since these processes
are based on the construct of the words/syllables. The syllables are, in turm, built around
consonants/conjuncts and modified by vowel signs.

Thus, the options available for Malayalam keyboard standard are:

v" Accept Inscript layout for Malayalam keyboard, recommended by Department of Electronics,
Government of India (now Ministry of Information Technology) and accepted by Bureau of
Indian Standards.

v Accept Inscript layout as the base and then work on the modifications required in this
specification, so as to make it a more acceptable one.

v Accept the typewriter keyboard layout

¥ Go for a fresh standard, based on the frequency study of occurrence of characters in
Malayalam documents and the study of the existing keyboard schemes.

¥ Accept more than one keyboard layout standard.

The Committee decided to go for the second option, that is, accept the Inscript keyboard as the
standard and address the shortcomings of the layout, for the following reasons:

* It is reported that more than 90% of the word processing packages used in Malayalam uses
Inscript keyboard. So, the acceptability of a totally new standard may not be very high and
may take time, even if the typing efficiency is more with the new layout. Also, the numerous
documents already generated using Inscript will have to be converted to the new standard.

* The frequency study conducted by the Kerala State Institute of Languages has found that the
layout of Inscript keyboard has been done scientifically. The keys of most frequent use are

allotted strong key positions and those of less frequent use need two key presses (shift +
character key).
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* Bureau of Indian Standards and Government of India has accepted Inscript as the keyboard
standard for all Indian languages including Malayalam, as per IS 13194:1991.

* Software developers have developed various products based on Inscript/ISCII standards in
Malayalam. Malayalam keyboards with Inscript layout has come into the market.

* As mentioned earlier, the typewriter keyboard was designed for mechanical medium and is
not particularly suitable for computer operations, which has flexibility to modify the visual
representation based on the keystroke combinations. The typing sequence in Typewriter
keyboard is not very efficient as far as the processing of text is concerned.

e It is highly advisable that we have Malayalam keyboards available in the market from various
manufacturers. The commercial viability of this increases substantially, if we have a unique
keyboard layout. Going for multiple keyboard layouts will create confusion for those who have
to type in various computers/ various application packages using different layouts.

3.1 Modifications required in Inscript keyboard layout

There are some shortcomings in the Inscript layout, and the Committee recommends the following
modifications in Inscript keyboard layout for making it a standard keyboard layout.

1. Indlusion of chillu

In the Inscript layout, chillu characters are not provided on the keyboard, in spite of the fact that they
are extensively used in Malayalam. Users have to type three keys to get chillu. It is recommended
that five chillu characters be given place on the keyboard. The keys suggested, based on the
frequency of occurrence of the chillu and the availability of keys, are as shown below:

shift position of v

shift position of . (decimal point)
\ (backslash) i
shift position of 8

shift position of x

38233

2. It should be possible to type the vowel signs and consonant signs like

317171490668 0 6 D § 1 ( o 3

without being attached to consonants and they should also be displayed as such. The word
processing software may indicate (on the screen) that there is a spelling mistake in those cases
where these signs are typed without attaching to a consonant/ conjuncts.

3. NUKTA is not used in Malayalam and can be deleted from the keyboard overiay.

4. &1 has been given a key in the Inscript layout. Since s is not a basic Malayalam character, it
may be deleted from the keyboard overlay.
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5. « has been given a key in the Inscript layout. Since { is not a basic Malayalam character, this
may be deleted from the keyboard overlay.

The layout of the recommended Malayalam keyboard layout is given in figure 1.

3.2 Typing sequence

There has to be a unique typing sequence for each of the Malayalam word. For typing a word, it has
to be broken into a sequence of separate keystrokes.

a) vowels and consonants
The vowels and consonants are to be typed in the sequence of pronunciation

ex: word keystroke seguence

QUSEHO a s & o

mel (=1}

@y m @y M

oo o o

DT 0 om0

ona oD o

ngel ag el

[3ielniep] 60 @ M

BDadW 689 o W

b) vowel signs attached to consonants

The vowel sign to be attached to a consonant is to be typed immediately after the

consonant/conjunct.

moel a 9 el
o1t} @ 1 e
wolel w1 el
)S & ) S
an® al ] ®
oy @ & 5§ @
aatafl al & a1
Eoual o oa el
(315 ]ulgp] a aa m
amoeil @ &0 el
Bn0Ss] & @ S 1
muogiml oy 2 @ 1 m 1

¢) anuswaram

Supceniber 241
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Anuswaram to be attached to a consonant or vowel is to be typed immediately after the consonant/
vowel
aléMo al &M o

@Rolbo @@ o W o

If vowel sign is present, anuswaram will follow it ( as is the order in which the syllable is pronounced)

U®d0 U @ 2 o
@306NI)Blo ™o o M) el o
d) visargam

Visargam is used to indicate an aspiration sound (h) and is to be typed immediately after the
consonant/ vowel to which it is attached. If vowel sign is present, anuswaram will follow it.
@)36L0 B) 8 & o

&) Chandrakkala

Chandrakkala is typed after a consonant/ conjunct to indicate omission of inherent A from any non-
final consonant or the addition of the central vowel with spread lips to the utterance-final consonant.

miamsm m” oo em
alja¥ialo al) o al o
asal & 5 "

Chandrakkala cannot be attached to vowels, vowel signs, anuswaram and visargam.
a5 &) s i are not valid syllables.

r) Attaching consonarit sign

To attach consonant sign 3 to consonants/conjuncts, fype w after consonant and chandrakkala, as
shown:

rumyo W o @ o
QYoM a’ @ o @ 2 a e
@REMLOMY0 @ ™" @8 M @ o

However, the characters which are typed will be stored as such and y is used only for the visual
representation.

g) Attaching consonant sign

To get consonant sign 1 attached to consonants/conjuncts, type « after consonant and
chandrakkala, as shown:
@mlo @ @ o

UDIOTVO w a9 o

However, the characters, which are typed, will be stored as such and z is used only for the visual
representation.
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h) Attaching consonant sign{

The attachment of | to consonant/ conjuncts in most of the cases results in appending o sound to
the pure consonant/ conjunct. But in some cases, sign denotes the attachment of o sound to the
pure consonant/conjunct. So, the visual representation of the conjunct obtained by attaching ~ o
and ~ o will be ( as shown in the following examples:

ai(dho ald "0 o
G0 Wo & 0 68 W o
tatoad al” 00 a”
@B @ m” W’ o
(Womo nwesno
DD w’ o6 w
(w)ale w'eyaoe
©0a%(So ®0ad 5" 0o

However, the characters which are typed will be stored as such and { is used only for the visual
representation.

) Consonant sign

The attachment of < to consonant/ conjuncts in most of the cases results in appending e sound to
the pure consonant/ conjunct, as shown above. But in some cases,cu sign denotes the attachment of
=1 sound to the pure consonant/conjunct. So, the visual representation of the conjunct obtained by
attaching “e and * e willbe as shown in the following examples:

-

gomd & g8 o au”

BRI w” 2 8 & o
However, the characters which are typed will be stored as such and is used only for the visual
representation.
3.3 Conjuncts

Malayalam has a large number of consonant conjunct forms, which serve as orthographic
abbreviations of two or more adjacent letter forms. A consonant cluster is depicted with a conjunct
glyph, if such a glyph is available in the current glyph. In the absence of a conjunct glyph, the
conjunct is depicted with the nominal consonant forms with chandrakkala in between.

The split up (and the key sequence) of the conjuncts need to be unambiguously defined for the
following reasons:

1. The key combinations and the order in which they are to be typed to get a conjunct letter is a
basic need for the user.
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2. The conjunct letters will be stored in computer as the constituent characters. So, for the
conjunct letter to be read from the memory and displayed (or processed) in the same way as
was typed in, the constituent character elements and the order of their typing in need to be
known.

3. The sort order also is dependent on the split up of the conjuncts (and hence the order of
typing of the constituent characters).

In most of the cases the split up and hence the typing sequence is straight forward, but in a few
cases, there has not been unanimity among the Malayalam language experts on the split-up. For

example, split up given by experts for conjuncts like etc. has not been unique.

The conjuncts commonly used in Malayalam and their key sequence are shown below:

14

&9 & &
a) at ¥
5 s“s
@ oI )
o al ¥ al
Q@ 0o
om n "
o a ¥ an
d a8 a
Ty TR T
e &3 6B
6101 M 6o
60 em “ &m
am m “m
om [u I
Q o "o
g [=TR=1]
aJ aw
@ w " w
™ au "o
88 g"ge
9 o o
E) & "o
dhH & oM
um m " m
um nw o
& o " &
al a1~ an
=60 =
et s "~ al
61 6m " s
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s em o
™o L BT
@m o o
@z @ e
@y @ ~ o
[=1)) 8w
m m "o
mo m T
o] m @
mw mYw
ol a " al
a m e
3 m

&y oV a
(o] w " al
oy a5
mun a "o
am an “ m
am an " @

The following points may be noted:

1. The split up of m: is given as &, whereas the split up used generally has been o . This is
because  is nowhere used to represent cia: in Malayalam text, but to represent da. The typing

sequence involving o followed by chandrakkala and then a consonant will result in the consonants
separated by chandrakkala.

@RaUelo @ o alelo
Al al @ al
alinl al M al
@R Miniglo @ M ol 8l o

The typing sequence involving s followed by a consonant will reéult in the chillu and consonant
separately displayed.

@pBal @ M al”

2. The key combination required to get og shall be a3 followed by o.

If 8 and o are to be separately displayed as in the name saonia, the key combination required is
followed by chandrakkala ( *) followed by o.

apEng af) M oe
Banmbol anam 0l

3. am @and am can be split in two ways as below.
am an” or a’an

am an” m or m an

g%
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For uniqueness in the split up, the first of these are accepted, since the user will find it comfortable to
map these split up with the visual representation of the conjuncts.

4. Conjuncts can also be shown with chandrakkala in between the constituent consonants, without
formation of the conjunct. This can be achieved by typing chandrakkala twice.

(oEm) e ®
todal W&o
)Rl @) e Wwo
w)Ewo w)a “wo

5. Wherever there is no glyph available for the conjuncts, the constituent consonants can be displayed
with chandrakkala in between

ulaime au 1 al” Mo
Wyn@o 0 ) a4 & o

09 al & 0@ " al

6. Typing sequence of some of the conjuncts with more than two consonants:

v ai a0 (eqyg)
@rim @ o @ (ezomnim)
i & o o (e1aimernad)
W Ee o & & (modeeud)
Lmy o' @0 (o)

3.4 Intra glyph positioning of vowel signs

When the conjunct letter is presented as a single physical entity (the constituent consonants joined
together), the attachment of vowel signs to the conjunct letter is similar to attaching vowel signs to
consonants. But when the conjunct letter does not have a glyph of its own, it is presented as
consonants separated by chandrakkala, In such cases, confusion may arise on the position of the
vowel sign with reference to the constituent consonants of the conjunct letter. The simple rule in this
regard is that the vowel sign is to be attached with the second consonant of the conjunct, which is in
agreement with the  pronunciation of the syllable, Some of the examples are shown below, which
shows the positioning of the vowel signs as well as the key sequence for the words formed.

miemano ' mean o

medeunol mae w waeol
miemaiao W me @ 0 o
mianeimemo m"m 0 &8 em o
aflstiswonliesuso alsw we wsewe
aljadzaloadrunle al } o’ al 80 @3 U QI o
©oa|STwe 0 S" 01w o

Sopténidyar 2000 ’ S

cfﬁi—’-

)
-
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Q &ao|W anyg @ |R @oo|T ov|Y &|U s w0 w|[P ow|{ as|l} oo |
TAB co|  ee0 00 ol ) 6nl a0 o 3 R([ aw|]NUK[ ) &
Caps |A @0|S aog/D an|F oG olH anl|J 0 aulL 1o am |
Lock G0 GO ] o ) al @ B ®| ; o] ENTER
Z oplX ed|C em|V @B oN g Cwl< > @3 |?

SHIFT O Go o) ™ al el avl, /] @ SHIFT
CNTRL ALT SPACE ALT CNTRL

pm—tle
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4. MALAYALAM CHARACTER ENCODING

The purpose of encoding is to represent the text elements in a language in a unique way so that
applications could implement a variety of text processes in the desired language. The different
operations performed on text in a computer, including input, rendering (display), searching and
sorting, have different preferences for the manner in which the text is encoded. Choosing one
encoding scheme may make one operation more efficient, but it may make other operations less
efficient. The only possible solution is to have a compromise that can adequately satisfy all text
processing needs, even though this may be result in lesser efficiency.

The character encoding scheme for Malayalam should be such that

v It should accommodate all Malayalam characters being used
¥ Malayalam characters should be recognized and represented uniformly in any system
v It should be usable in all widely used platforms, without any patches

There are two encoding standards for Malayalam in use today - Unicode and ISCIL. Unicode is the
standard developed by Unicode Consortium in consultation with ISO and caters for all languages in
the world. ISCII is the standard developed by Department of Electronics, Government of India and
accepted by BIS. ISCII is an 8-bit bilingual coding standard, in which 128 code spaces are available
for English and the remaining 128 code spaces being multiplexed by the Indian languages.

The options available for a standard character encoding in Malayalam are:

*  Accept ISCII with the necessary modifications
e Accept Unicode with necessary modifications
e Develop anew encoding standard

The Committee recommends Unicode to be the standard for character encoding in Malayalam. The
shortcomings in the allotment of character codes for Malayalam can be taken up with Unicode
consortium through Ministry of Information Technology, Government of India, which is a full member
of the consortium. This recommendation is based on the following reasons:

e It is predicted that majority of the content available on the web and other electronic media
is going to be non-English, within a short span of time. This means that content available on
the web will be in various languages and it is necessary to identify, read and process correctly
the content in a particular language, including Malayalam. No coding scheme available today
anywhere in the world has the capability to do so, except Unicode. It is the only standard
which caters to the multilingual world. It has provided for unique codes for all the characters
of all the major languages used today. Unicode is destined to replace ASCII and other single
and multibyte character sets currently in existence

» Most of the major software developers the world over have committed support to Unicode.

They include IBM, Microsoft, Oracle, Sybase, Unisys, Apple, Bell Labs, Compag, GNU/Linux,
Sun, SCO, Hewlett Packard, Netscape, Ericsson and Novell. More and more operating
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systems, Database Management Systems (DBMS), web and other applications are becoming
Unicode compliant. It is expected that Unicode will become the de facto standard in the
multilingual world, especially with the spread of Internet.

However, not many word processing/ application packages are available in Malayalam which
conforms to Unicode, as on today. So, a period of one year may be granted for the developers of
Malayalam software to conform their products to Unicode.

4.1 Modifications required to be carried out in the Unicode representation of Malayalam
characters

1. The following chillu characters are to be included in the Malayalam character set:

Suggested code  Character Description

position

0D58 @d Malayalam Letter L
0D59 o Malayalam Letter LL
0DSA @ Malayalam Letter RR
0D5B oD Malayalam Letter NN
0D5C B Malayalam Letter N

2. The correct glyph for Malayalam vowel sign AU (code position 0D4C) o . This is wrongly shown as
«, in the Unicode specification. The correct description is

Code Character Description
position
0D4C ) Malayalam vowel sign AU

3. Malayalam AU Length Mark ( code position 0D57) is not used in Malayalam. The glyph for this
character is wrongly shown as «, which is actually the Malayalam vowel sign AU ( as explained in
para 2). So, this code position may be reserved:

Code Character Description
position
0D57 h Reserved

4. The following characters which are now provided in Unicode may be deleted/reserved, since these
are no more used in Malayalam:
Remarks
Malayalam Letter Vocalic L ST (0DOC)
Malayalam Letter Vocalic LL 6170) (0D61)

Yepammment of TT. Keral: Septensbor 2001
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Malayalam Letter Vocalic RR
Malayalam Digit ZERO
Malayalam Digit ONE
Malayalam Digit TWO
Malayalam Digit THREE
Malayalam Digit FOUR
Malayalam Digit FIVE
Malayalam Digit SIX
Malayalam Digit SEVEN
Malayalam Digit EIGHT
Malayalam Digit NINE

€0  (0D60)
—— (0D66)
=2 (op67)
S—  (0D68)
" (0D6Y)
b (0DBA)
(B (0D6B)
nvy (0D6C)
7y (0D6D)

0 (0DSE)
rrb

(OD6F)

5. The description of the character (code position 0D34) is to be corrected as MALAYALAM LETTER
ZHA. This is wrongly specified as MALAYALAM LETTER LLLA in Unicode standard.

Code Character
position
0D34 @

Description

Malayalam letter ZHA

The Unicode code table for Malayalam is given below. The suggested modifications (to be taken up
with Unicode Consortium) are shown in the table.

Code  Character Description

Space

Various signs

0D02 o Malayalam sign Anuswaram
0D03 s Malayalam sign Visargam
Independent vowels

0D05 aw Malayalam letter A

0D06 @ Malayalam letter AA
0D07 o Malayalam letter I

0D08  wm Malayalam letter II

0D09 o Malayalam letter U
0DOA v Malayalam letter UU
0DOB g Malayalam letter vocalic R
0DOC Malayalam letter vocalic L
ODOE ag Malayalam letter E

0DOF g Malayalam letter EE
0D10  s@ap Malayalam letter Al
0D12 = Malayalam letter O

0D13 @0 Malayalam letter OO
0D14 @am Malayalam letter AU

Department of 1T, Kerala
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e
KD
&
Consonants
0D1s = Malayalam letter KA
0DI6  su Malayalam letter KHA
0D17 o Malayalam letter GA
0DI8  oeal Malayalam letter GHA
0DI9 6w Malayalam letter NGA
ODIA o Malayalam letter CA
0DIB  am Malayalam letter CHA
0DIC = Malayalam letter JA
0DID wow Malayalam letter JHA
0DIE & Malayalam letter NYA
ODIF s Malayalam letter TTA
0D20 o Malayalam letter TTHA
0D21 Malayalam letter DDA
0D22 «w Malayalam letter DDHA
0D23  sm Malayalam letter NNA
0D24 o Malayalam letter TA
0D25 1o Malayalam letter THA
0D26 a Malayalam letter DA
0D27 w Malayalam letter DHA
D28 m Malayalam letter NA
0D2ZA « Malayalam letter PA
0D2B  an Malayalam letter PHA
0D2C s Malayalam letter BA
0D2D e Malayalam letter BHA
0D2E =& Malayalam letter MA
0D2F w Malayalam letter YA
0D30 o Malayalam letter RA
0D31 o Malayalam letter RRA
0D32 =&t Malayalam letter LA
0D33 s Malayalam letter LLA
0D34 ¢ Malayalam letter ZHA Specified as LLLA in standard.
To be modified as ZHA
0D35 @ Malayalam letter VA
0D36 Malayalam letter SHA
0D37 Malayalam letter SSA
0D38 Malayalam letter SA
0D39 an Malayalam letter HA

Dependent vowel signs

0D3E ) Malayalam vowel sign AA
0D3F 1 Malayalam vowel sign 1
0D40 1 Malayalam vowel sign Ii
0D41 ) Malayalam vowel sign U
0D42 1 Malayalam vowel sign UU
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0D43

0D46 ®
0D47 [
0D438 a8
0D4A w00
0D4B @9
oD4c ]

Various signs
0D4D  ~

0D57

Chillu

0D58
0D59
0DSA
0D5B
0DsC

332583

Generic additions
0D60 g
0D61

Digits
0D66
0D67
0D68
0D69
0D6A
0D6B
0D6C
0D6D
0D6E
0D6F

Malayalam vowel sign vocalic R
Malayalam vowel sign E
Malayalam vowel sign EE
Malayalam vowel sign Al
Malayalam vowel sign O
Malayalam vowel sign OO
Malayalam vowel sign AU

Malayalam sign Chandrakkala

Malayalam letter L
Malayalam letter LL
Malayalam letter RR
Malayalam letter NN
Malayalam letter N

Malayalam letter vocalic RR
Malayalam letter vocalic LL

Malayalam digit ZERO
Malayalam digit ONE
Malayalam digit TWO
Malayalam digit THREE
Malayalam digit FOUR
Malayalam digit FIVE
Malayalam digit SIX
Malayalam digit SEVEN
Malayalam digit EIGHT
Malayalam digit NINE

septeimber 2001
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Malayalam vowel sign AU is m
and not & o, as was specified

earlier. To be corrected.

Specified as Virama in

standard. To be corrected

chandrakkala
Specified as AU length mark.

Not used in Malayalam. To be deleted/

reserved.

To be added
To be added
To be added
To be added
To be added

Not used. To be deleted/reserved
Not used. To be deleted/reserved

Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved
Not used. To be deleted/reserved



MALAYALAM LANGUAGE REPORT

5. LEXICOGRAPHIC ORDERING OF MALAYALAM CHARACTERS

5.1 Searching and Sorting

Two utilities of main major use in any document, database or Internet applications are Searching and
Sorting. Any character encoding scheme should address bath these utilities.

Searching can be for a character, word or combination of words. Searching becomes complicated
when the same word can be written in different ways, as is practiced in Malayalam. Many initiatives
have been taken at the Government and other levels to standardize the script in Malayalam. One of
the major initiatives taken by the Government of Kerala recently is known as Malayalathanima.

Malayalathanima organized various seminars and workshops to arrive at a suitable standard for
writing and printing of Malayalam script. The activities were coordinated by State Institute of
Languages and the expertise of Central Institute of Indian Languages, Department of Official
Languages (Kerala), Kerala Sahitya Academy, NCERT, Press Academy, Department of Linguistics
(University of Kerala) and various other organizations were made use of in the process. The State
Institute of Languages came out with a recommendation, & style book, which was evolved from the
seminars and workshops. These recommendations were discussed and debated in various forums and
some of the suggestions were also included in the latest edition of the book.

Sorting is arranging words in the lexicographic ordering of characters. Many a times the linear order
based on the codes of the characters cannot be used as the basis for sorting.

Sorting is one of the major utilities of any database applications. Be it the telephone directory, the
voter's list, dictionary, encyclopedia or the index of books, people expect the ordering of names and
other words to be ordered in a unique way, so that it is easy to find out a name or a word from a list
or a dictionary.

In Malayalam, different authors have used different ordering schemes for the lexicographic ordering
of words and there has not been a clearly defined standard for the ordering. Thus, it is highly
essential that a unique lexicographic ordering scheme be specified at the earliest.

The basic factors which were weighed to arrive at the lexicographic ordering are:

s Some studies have been made in this direction by eminent scholars and their inputs have
been made use of,

e The ordering scheme is totally based on the script and the pronunciation of words will not
have any role on the scheme.

e The scheme is independent of the coding scheme being used.

Departiment of 1T, Kerala September 2001
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The following order of characters is recommended for the lexicographic ordering of Malayalam words.

@ @ o om ¥ (sauy® o@momo)
o 27 8 af) g

8ing) 5} 60 a8

o Y w agy 3

al 20 = ow 6

s o o s (emd 6mn)

@ o a w (d m)

al al [331] e (o m)

@ @ (@ 0) (ad e [o

o L (14%] (3an) (B 8)w

A complete listing of the characters arranged in lexicographic order is given below. It is possible that
some of the conjunct letters shown are not used in Malayalam. But they have been shown for the
completeness of the ordering scheme and to avoid any ambiguity in deciding the sorting order.

Some of the examples shown may be English words written in Malayalam script. This have been done

in cases where the point is clearly explained by the given examples.
@ @ D oD 7 (TUoly® D@ite) B OB B af) o Oaf) & &8 &D

@ &0 & & S > B Sy 0B CH OOd OB G D
0 600 =51 001 8 06) £9) QY BE ©ABO OLOI CHND HGHD
S BOBHO PO,
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M 6m ema eml em1 eny 6N} 6M) 6Ny &M G6M QST &M @M MO
e (endab).. enfeu (endsu)., s (6dw) .. eminal (srBael) .. enism (emdem).. eriat (6nBad) ......

M@ mm @ @ m m em sm esm amod &M mD
e (0Bas).. aisu (adeu). aSw (MBw).. dlegs (mBea).. aien (mdew).. a¥ay ((Bay)..
ms... o (0o, Bm)... el(mBad) ... ma(my, mMw)... die(ade)... mo (o, )

al a9 afl ...
an a0d anl ..
6T 610 6nil ...

e @0 & ..

o @ a al ol d o) o) o2 o2 een em eao @w
Ed (om).. deu (osu)., ditn (ow).. doel (onal)., disn (osm).. dial (oalt).....

w ws ol ...

80 00 dl o1 & 0 o @0 e aso 602 G602 0o
A (@) Sau (dau). Sn (B).. el (Boer).. Sen (@63).. Gat (Bas) ...
dm (d@)... ol (Bad) .... 0y (Bw).. do (Ao). g (50).. deu (Bel) ......

mﬁeup_lsenenm"m;eu;ma;cmeammemamaem
i (@da).. elau (@dsu). ein (@dw).. ginar (@doay)., alss (@36m).. €la) (@Bau) ...

al oo afl ...
0 o W ...
a¥ aH0 o] ..
av qua qul ..

8 an and anl ...

B s e g g g gl 8 92 82 esg eg@o eg 8o
S (Ban).. gsu (Bou).. g (Bw).. gral (vBoau).. giem ((dem).. Sal ((Bad) ...
? wo gl .

The following points may be noted in deciding the lexicographic ordering of Malayalam words:
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1. The chillu characters are treated as the pure consonants of the corresponding consonants. (e - ax
@-el; &@-0, - g e - em)

2. Anuswaram ( o) is treated as the pure consonant of a.
3. Visargam ( 5) is treated as the pure consonant of an.

4. Space, punctuation marks takes precedence over (shall come before) any other characters. Pairs
of words arranged in the sort order are given below.

@Romile s - @Rotn &) a0a]
&l auggeamoud - @ailm
EHHUDOUGDRMATS - GERNUBREMOTE B.all

5. Conjunct letter shall be treated as a single entity for deciding the lexicographic order.
Ex: arewaeeindo - @RW§Da i

Here the comparison is between swo and wyo (Wawa).

5. Visargam (s) is treated as the pure consonant of an and is treated as a separate character.

Ex: mpwiaiome - @pwlaind /

Here, the comparison is between w and ),

6. While comparing the conjunct letters for deciding the order, the character components of the
conjunct letter shall be considered in the order of formation of the conjunct letter.

Ex: aleoo - QU{do

Here, the comparison is between s and (. em is formed by characters & @ o in that order and (&
is formed by characters & oin that order. Since o takes precedence over o, (s comes before (s,

allgol ol - RONEm)

Here the comparison is between m and an, (m is formed by characters oy & o in that order and an is
formed by characters oy m in that order. Since o takes precedence over m, (m comes before .

7. The lexicographic order is decided exclusively based on the script. The pronunciation is not considered.

Ex: elesay - alodi (@ven though o is pronounced as &# )
@1 - @Rodqy
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8. Only the chandrakkala at the end of a word will be treated as muealy® oaome. Chandrakkala
coming within a word (followed by other character(s) of the word) denotes a conjunct letter formed
by the character(s) preceding and following the chandrakkala..

Ex: apesosdl - acoeod] - aeeeod (chandrakkala treated as auvoiym geomo.)
oowesUM - @awaesal (chandrakkala treated as muoayym o@owe.)
agomvlad - &gomd (chandrakkala treated as muoaiy® seo00.)
@RRIS MR - @relale (efa1 is @ conjunct letter formed by a1 and «)

7. .Chillaksharas and Anuswaram will precede the corresponding consonants with chandrakkala. That
is, m will come before o3, 8 before ef, @ before 5, «3 before g, e before en¥ and o before &

Ex: mraioud - GRMIWe (ERMAID)
HO0E6] - &haies)
@RdLs - @RI O

@Rdo - @a(ad

8. Chillu and Anuswaram will take precedence over the corresponding consonants. That is, a3 will
come before m, @3 come before ey, & before o, va before g, sms before em and o before a.

Ex: mand - @omanam]
alO@d - aloos
aoul - uoswad
@0d - &90
®a006D - @an26mslaj)
mloo - mlomasm

9. Chillu and anuswaram appearing within a word (between other characters) is treated combined
with the following character, as a conjunct letter.

Ex: memosee - @pmenie)o ( Mol is treated as conjunct letter iga)
AlO@d ~ a0l - ADTIGHIOM - Aldblo - AlORIAGE - AIIBID

(@deea is treated as conjunct letter eiweo, anuswaram is treated as d)

&0l - sodeanalo (@ea is treated as conjunct letter Sem)
TR80I0W ~ @R UBS9)S0 (tBs9) is treated as conjunct letter s56))
BEMSS - dherBmem] (emda is treated as conjunct letter arm)
&0l - @oqum (omu is treated as conjunct letter dimv)

The examples shown below illustrate the guidelines for arranging the words in lexicographic order.

SO0 - dh)ocnd (oe treated as the conjunct dig)
2IESH0B00 - alldbaldsTn]
UGW@OD - cudwasmad

(3 takes precedence over m, where 3 is the last character of a word.)
®otno - motmoet (o takes precedence over m, where o is the last character of a word)
ERMY BT - @RM)(dsdo (s takes precedence over o)
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d @emmomilé - @rm)emace -
apamoe - aRadad (mau treated as conjunct letter of ai) 9

@ReRoad - @RMIWo
( o is treated as conjunct letter a3o, which takes precedence over i au)

@R@INA)0p - GrolDIiw)e (af treated as conjunct letter ava)
@o0h- Mool eel - Gawiace  (wda treated as conjunct letter ia)
TROWD - @ROINICOWEMT ~ GrMMmMalss (Mo treated as conjunct letter ayaJ)
@=ld) - @pmlo) - ErElsma]
@dialaflow - erondmilet - @aommoei

(@ieion takes precedence to @im, and émil takes precedence to o)
@RAALIME - @RGMTY -~ EREIOI G

(dw takes precedence to diru and a comes before a0)
asdamoerd - aidao (o is treated as pure consonant of a)
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6. OTHER RECOMMENDATIONS

6.1 Visual representation of characters

Malayalam characters can combine or change shape, depending on their context. A character's
appearance may be affected by its ordering with respect to other characters, the font used to render
the character, and the application and system environment.

Unicode, the coding scheme we have recommended with modifications, do not specify the visual
representations of characters. It completely de-links the codes from the displayed fonts. The same
text can be seen in different font styles by using a different font composition routine. A word can be
displayed in a variety of styles depending on the conjunct repertoire used.

These standards define how the characters are interpreted, not how glyphs are rendered. The
software or hardware rendering engine of a computer is responsible for the appearance of a

character on the screen. The standards do not spedify the shape, size or orientation of the characters
on the screen or on the paper.

6.2 Malayalam Research Centre

Malayalam. Documents of the future will be generated and distributed through Internet and computer
networks. We need to have a lot of contents in Malayalam to be generated and distributed through
Internet and other electronic media, which will be useful to the common man. We also need to have
the tools and technologies available in Malayalam, which will aid the generation and distribution of
documents as well as other applications in Malayalam. The Committee recommends to the
Government to set up a Malayalam Research Centre with the following broad objectives:

* To be a repository of Malayalam language tools
* To develop tools and technologies in Malayalam
* To exploit the emerging technologies for use in Malayalam computing
* Assist Government in technology dissemination

The Research Centre can either be a separate entity, or it can be instituted as a part of IT
Department or its activities can be distributed among the various bodies like the Universities, R&D
organizations, Department of Official languages and State Institute of Languages.

The Centre can take up activities like

» Development OS support and liaisoning with OS developers
* Development of database support and liaisoning with DBMS developers
e Develop resources like

= Corpora and lexical resources

= Malayalam fonts, to be distributed freely

= Malayalam based Al tools

*  Electronic dictionary, Thesaurus, encyclopedia
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= Malayalam language website
» Development of tools for content generation
= Malayalam learning tools
*  Curriculum based educational software and games in Malayalam
= Web-enabled and multimedia content generation
= Development/ enhancement of Multimedia authoring tools in Malayalam
= Malayalam searching and sorting engine
=  Spell-checker and grammar-checker
* Development of web-centric applications
= Malayalam browser
= Malayalam email
= Malayalam search engine
= Web publishing tools in Malayalam
» Malayalam Interface tools
= QOCR
= Text to Speech synthesis system
= Speech to text conversion system
= Translation support systems, including Brail
= Malayalam interfaces induding voice

6.3 Official Malayalam Dictionary

The Committee recommends to the Government to publish an official Malayalam dictionary. The
dictionary shall be prepared in such a way as to be used a s a reference for the linguists, the software
developers and the common man alike. The dictionary shall aid the standardising process of the
script of Malayalam words and words will be arranged in the order mentioned in this
recommendation. This will help in the software development activities like electronic dictionary,
thesaurus, sorting engine, search engine, spell check etc.

Flexibility in the way of writing the scripts of Malayalam words will be one of the major stumbling
blocks in the development of tools like search engine, spell check, thesaurus etc. Efforts are required
to standardize the scripts of Malayalam words. Use of Style book ( Malayalam Achatiyum Ezhuthum -
oru style pusthakam) brought out by State Institute of Languages to be encouraged.

6.4 Government initiatives required for implementation of the standard

If the standard recommended in this document is to be widely used, Government may implement the
following plan of action.

e Official declaration of the standard to be published
¢ A committee to be formed to evaluate any feedback and amend the standard, if required
¢ Approach BIS to amend the keyboard and character encoding standards in Malayalam

= Approach Unicode consortium through MIT, to modify Unicode specifications for
Malayalam

= CDAC to be approached to make amendments in the applications developed by them
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Take initiative for the development of at least one Malayalam font, which will work in all
major platforms, especially Windows, Unix, Linux and Mac systems and distribute it freely
on Internet. _

All software developers in Malayalam to be intimated about the new standard.

Make it mandatory for all the Malayalam software to conform to the standard within six
months

Any training in Malayalam software (DTP) to be recognized only if the package conforms
to the standard.

Government to procure only those Malayalam software packages, which conforms to the
standard
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1. Indian Standard - Indian Script Code for Information Interchange (ISCII), Bureau of Indian
Standards, Delhi, 1991

2. Keyboard Manual, Centre for Dey

elopment of Advanced Computing (CDAC), Pune, 1999
3. Malayalam Achatiyum Ezhuthum - oru style pusthakam, Kerala Bhasha Institute, 1999

4. Unicode Standard for Multilingual computing: http://www.unicode.org

5. Unicode Phasel-The Review:http://www.lib.berkeley.edu/SSEAL/SouthAsia/Review. html
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Position
Hex

Al
A2
A3
Ad
AS
A6
A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
Bl
B2
B3
B4
B5
B6
B7
B8
B9
BA
BB
BC
BD
BE
BF
Cco
Cl
Cc2
a3
C4
Cs
Cé
€7

Decimal

161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

Character

3 €268 3220938 8B¢ELBESE S

AVEL VLT

Annexure 1

ISCII code table

Septenthar

Name

Anuswara
Visarga
Vowel A
Vowel AA
Vowel 1
Vowel IT
Vowel U
Vowel UU
Vowel R
Vowel E
Vowel EE
Vowel Al

Vowel O
Vowel QO
Vowel AU

Consonant KA
Consonant KHA
Consonant GA
Consonant GHA
Consonant NGA
Consonant CHA
Consonant CHHA
Consonant JA
Consonant JHA
Consonant NHA
Consonant TA
Consonant TTA
Consonant hard DA
Consonant hard DDA
Consonant hard NA
Consonant THA
Consonant TTHA
Consonant soft DA
Consonant soft DDA
Consonant soft NA

RIBTOE!

WLITWENVE

FRINZIUATAAL LA N ) R e

Remarks

Reserved

Reserved

Reserved

Reserved

14



C8
32
CA
CB
cC
CcD
CE
CE
DO
D1
D2
D3
D4
D5
D6
D7
D3
D9
DA
DB
DC
DD
DE
DF
EO
El
E2
E3
E4
ES
E6
E7
E8
E9
EA
EF
FO
F1

F3
F4
F5
F6

F8
F9

200
201

202
203
204
205
206
207
208
209
210
211

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
23]
232
233
234
239
240
241

242
243
244
245
246
247
248
249

gsmagg

899"”“""’”ZBQQSQGMEOS

82

ATR
EXT

Consonant PA

Consonant PHA

Consonant BA

Consonant BHA

Consonant MA

Consonant YA
Reserved

Consonant RA

Consonant RRA

Consonant LA

Consonant hard LA

Consonant ZHA

Consonant VA

Consonant soft SHA

Consonant SHA

Consonant SA

Consonant HA

Inverse key See note 2

Vowel sign AA

Vowel sign T

Vowel sign 11

Vowel sign U

Vowel sign UU

Vowel sign RR

Vowel sign E

Vowel sign EE

Vowel sign Al
Reserved

Vowel sign O

Vowel sign OO

Vowel sign AU
Reserved

Chandrakkala
Reserved
Reserved

Attribute code See Notel

Extension Code See Note3
Reserved
Reserved '
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
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FA 250 Reserved
EC 252 Reserved
FD 253 Reserved
FE 254 Reserved

Notel : Attribute code (ATR) defines a font attribute applicable to the following characters. The mechanism is
meant for use in the medium where altenative font sclection mechanism is not available. Details are given in
Annexure E of the BIS document on ISCII .

Note 2: INVERSE key (code: D9) is used to modify visual representations of glyph sets from the normal
display. Refer BIS document on ISCII and CDAC keyboard manual for details.

Note3: EXT character provides for an 8-bit code extension mechanism to encode more than 256 characters.
Refer IS 13194:1991 Section 6.7 and Annexure G.
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Annexure 2

Members of the Committee for standardization of Malayalam keyboard layout and
character encoding.

3.

. Shri P.Govinda Pillai

Chairman, CDIT
Thiruvananthapuram

. Smt Aruna Sundararajan

Secretary, Dept of IT
Thiruvanathapuram

Dr.S.P.Mudur

Associate Director, National Centre for Software Technology

Gulmohar Cross Road No 9
Juhu , Mumbai — 400 049

. Dr.M.R.Thampan

Director, State Institute of Languages
Nalanda, Thiruvananthapuram

. Dr A.P.Andrews Kutty

Head of the Department,
University Of Kerala,
Thiruvananthapuram

Department of Linguistics

. Shri Satish Babu

Chairman, Computer Society of India
Thiruvananthapuram Chapter

. Ms Kala Sriram

Team Coordinator, GIST
CDAC, Ganesh Khind
Pune — 411 007

. Dr. Ezhumattoor Rajaraja Varma

Language expert

Personnel and Administrative Reforms
(Official Languages) Dept.

Govt of Kerala, Thiruvanathapuram

. Shri Sasi P.M

Mission Coordinator
IT Mission Group
Thiruvanathapuram

o

Chairman
Convener

Member

Member

Member

Member

Member

Member

Member
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Members co-opted to the Committee

1. Shri L. Natarajan
Special Officer (Official Languages) and Ex-Officio Secretary
Personnel and Administrative Reforms
(Official Languages) Dept.
Govt. Secretariat Annexe
Thiruvanathapuram

2. Dr. Prabhodhachandran Nayar
Former Head of the Dept (Linguistics)
University of Kerala

3. Shri R.Raveendra Kumar
Additional Director
ER&DCI, Thiruvanathapuram

4. Shri P.V. Unnikrishnan
Executive Director
Information Kerala Mission Group on IT
Thiruvanathapuram

5. Prof. K.S.Narayana Pillai
Language Expert
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