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Introduction

Today, the Internet has become ubiquitous
and is twelve thousand days or thirty-
five years old. It is used by more than
sixty percent of the world’s population.
Currently, the infrastructure is ready for
Space Internet. Dr. Vint Cerf, one of the
fathers of the Internet, presented on Space
Internet as far back as 2001 at the last Global
INET held in Stockholm, Sweden, where I
was physically present. Unlike the old days,
when people speak of the Internet now, they
refer to the Web or Apps that run on it. The
Internet as at present is more versatile than
the first generation of the Internet, which
came into existence in the latter part of the
nineteen sixties. It also supports almost all
worldwide scripts and has already begun to
move towards a fully multilingual Internet
with the ICANN’s efforts in implementing
Universal Acceptance. In this paper, we will

examine how Sinhala and Tamil, the official

languages of Sri Lanka, have fared on the
Internet over the last thirty-five years.

During the last thirty-five years, the Internet
has passed through three generations.
The second generation began with the use
of the Internet by research institutes and
universities in the early eighties of the last
century. Most of the funding for the Internet
in those days came from the National Science
Foundation (NSF) of America in the early
eighties, enabling universities and research
institutes in America and worldwide to
share computing resources through the
nascent Global Computer Network, which
evolved into the third-generation Internet
that we know of today with the advent of
the Web and the invention of Mosaic Web
browser. The Web made the Internet grow
exponentially within a few years. Private



Businesses and the Public saw various
innovative ways to use the Internet as a
vehicle spurring the Information Age. The
Web made possible the convergence of
video, voice, and pictures; whereas on the
early Internet, text content was only in
English, and ninety percent of the text was in
Latin Script then. The Speed of the Internet
has become faster and faster over the years
due to innovations and developments in
Telecommunication and networking media,
such as Wireless Fidelity (Wi-Fi), Mobile
Data Telephony, Fiber Optics technology,
etc. During the same period, content on
the Internet became more diverse and
numerous. Innovative applications initially
supporting Latin script lead to multilingual
content grow on the Internet in different
scripts with the advent of Unicode.

Asia Has the Largest
Percentage of
Internet

Asia has the largest percentage of Internet users
by continent/region.

B =

Figure 1 Reference: https://websitesetup.org/news/
internet-facts-stats/

The latest statistics show that Latin Script
has shrunk on the Internet, however, English
remains the most preferred language (59%)
on the Internet. Chinese content has also
grown. If you consider Internet users as
a percentage by language, the number of
Chinese users on the Internet has increased
to eighteen and a half percent, while the
number of English users has come down to

nineteen percent.

English Is Used by
59.3% of All the
Websites

These are the top 3 languages used on websites:

Other
28.5%

English

Spanish 599

4.3%

Russian
8.2%

Figure 2 https://websitesetup.org/news/internet-
facts-stats/#internet-stats

The World before the Unicode

Before the advent of the Unicode, numerous
encoding standards that were unique to
each language or group of languages had
been introduced worldwide. In the early
days of computing, The American Standard
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Code for Information Interchange (ASCII)
became the most popular and was also
known as ISO 646: it became one of the
many standards that came as a group of
standards belonging to a 7-bit character
encoding. American Standard Association,
ASA (now known as American National
Standard Institute or ANSI) developed
ASCII based upon the Telegraph Code
in 1964. ASA released the first version of
ASCII in 1967 to store the Latin Character
set. Based upon ASCII, several other
countries also released similar encoding
standards for their countries for their
scripts. India released the Indian Standard
Code for Information Interchange or ISCII,
which was an 8-bit code supporting several
Indian characters sets such as Assamese,
Bengali, Devanagari, Gujarati, Marathi,
Malayalam, Tamil, Telugu, etc. Like India,
Sri Lanka also released the Sri Lankan
Standard Code for Information Interchange
or SLSCII in 1990. In SLSCII, the lower
128 code points had the Latin character set
encoded, and the upper code points had the
Sinhala character set.

The world has more than fifty living scripts.
Most European languages are written in
Latin script. Russian, which belongs to the
Slavic family of languages, is written in a
script, which is known as Cyrillic script.
Both these scripts belong to a script family,
which comes under the Alphabetic script
group. Hebrew and Arabic, which belong

to a family of Semitic Languages, are
written from right to left, and these scripts
are bidirectional. Arabic and Hebrew are
known as Abjad scripts. Unlike Alphabetic
scripts, the computerization of Arabic has
been challenging endeavour.

Sinhala and Tamil, the official languages of
Sri Lanka, have their own scripts which owe
their origins to the ancient Brahmi script
(Southern Brahmi Script). As a language,
Sinhala is an Indo-Aryan language, like
Hindi or Persian, with fifteen million users.
Tamil is a Dravidian language, with more
than 80 million users. Brahmi script gave rise
to all Indic scripts in the Indian subcontinent
and Southeast Asian scripts such as Khmer,
Myanmar, Lao, and Thai. Indic scripts
are sound-based scripts or are phonetical.
Hindi is written with Devanagari script, and
North Indian Languages use Devanagari
as their script, which also comes under
the Indic family of scripts, evolving from
Northern Brahmi. Indic scripts, which have
consonants and vowel modifiers, are also
called Abugida scripts; since combinations
of consonants and vowel modifiers could
make shapes of original characters into a
form entirely different from the original,
these scripts are also known as complex
scripts. Some scripts, such as Dzonkha---
the Bhutanese script--- fall into the category
of the most complex scripts in the world.
Dzonkha can stack up to six levels, whereas
Sinhala has only single-level stacking with
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vowel modifiers occurring together or alone
on either side of a consonant and top and
below it.

To have texts in different scripts like Sinhala
and Tamil together in a single passage and to
render them properly had been a challenge
before the introduction of Unicode or the
Universal Character Encoding standard.
Before the advent of Unicode, texts were
stored using fonts with numerous encoding
standards, as mentioned earlier. When
written using a particular propriety font in
the early days of text rendering, the font has
to be shipped with the text, or a URL has
to be given to download the font. During
those days, without the specific propriety
font which created the text, the text visually
appeared as gibberish.

The Emergence of Unicode---
Universal Character Encoding

In 1990, Universal Character Encoding or
Unicode solved the problem of not being
able to render all scripts together in a single
passage after a long deliberation of the
initial Unicode group which consisted of
Joe Decker from Xerox, Mark Davis from
Apple, Ken Whistler, et al. The solution
initially had been a simple one with a 16-
bit character model. In this model, the first
byte identifies the language, and the second
byte stores the character. For instance,

“OD” gives Sinhala as the Language, and
85 indicates the vowel sign “Ayanna” as the
character. In this solution, Unicode is not
only a font-based solution but was designed
as a technology where Unicode-supporting
fonts, both True Type Fonts (TTF) and
Open Type Fonts (OTEF),

rendering engine to interpret rendering rules

require a

embedded in them. Different Companies
have released several rendering Engines.
The earliest rendering engine of Microsoft
Windows was known as Uniscribe in early
2000, and recently, it has been refactored
to accommodate complex scripts such
as Sinhala and is known as the Universal
Shaping Engine. Linux has two rendering
Engines, namely Pango and QT. Those are
Free and Open Source. Currently, UTF 8,
UTF 16, and UTF 32 are the most common
encoding on the web, especially the variable
form UTF 8.

Today, Unicode has become more versatile,
and the standard has been expanded to
include character sets of dead languages, as
well. Chinese, Japanese, and Korean (CJK)
have been encoded with more than 50,000
characters for each language since the
characters belonging to them are pictorial
signs. Basic Multilingual Plane (BMP) or
plane 0, which has all the living characters--
-Sinhala is in the 0D80-0DFF segment of the
BMP---and supplementary levels consist of
many characters, which are currently not in
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use or dead scripts, symbols, and numerals.
For instance, the Supplementary plane has
Sinhala Illakkam, a set of numerals that is

not in use in modern Sinhala.
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Figure 3 Unicode Version 15.5

Sinhala took an arduous journey to be
encoded in Unicode. Michael Everson and
Mr. S. L. Ginige submitted the original
encoding proposals to the Unicode
Consortium. The Council for Information
Technology (CINTEC) of the Government
of Sri Lanka, the apex body for IT, was

informed of those attempts to encode Sinhala

in 10646. The late Prof. V. K. Samranayake,
the then Chairman of CINTEC, wasalso told
that these proposals had the alphabetical
sequence of Sinhala altered by moving the
third and fourth vowel symbols to the end
of the chart. CINTEC sent a delegation of
two members, Prof. J. B. Dissanayake and
Dr. Nandasara to the ISO/IEC Working
Group 2 meeting, which was held in
Crete, Greece, to convince the Unicode
Consortium to encode the Sri Lankan
proposal with the correct alphabetical
sequence of Sinhala. Unicode Consortium
accepted the Sri Lankan Government’s
proposal instead of Michael Everson’s
proposal. Michael Everson had included
a set of numerals, which was known as
archaic Sinhala numerals in his proposal.
The Sri Lankan delegation requested not
to encode Sinhala numerals - an unknown
numeral set then - until proper research was
carried out. Officially, Sinhala was encoded
in the Unicode version 3 in 1999. Sinhala
chart was revised twice in 2015 (Numerals)
and 2020 (Chandrabindu) since then.

Ten years after the encoding of Sinhala,
Michael Everson brought the issue of
Numerals to the attention of Sri Lankan
scholars again, and I, as a member of
CINTEC’s Internet Committee and later a
member of the Local Language Working
Group (LLWG), carried out extensive
research on Sinhala Numerals for two
years. The result was the identification of
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two sets of numerals: one without a zero
and one with a zero. The government of
Sri Lanka intervened once again to encode
the hitherto forgotten two numeral sets in
Unicodein2007. Sinhala numerals appeared
in Unicode version 7 in 2014. Information
and Communication Technology Agency
of Sri Lanka (ICTA) became the pivotal
government agency in encoding Sinhala
and releasing the 2" and 3™ revisions of
SLS 1134 (Sri Lankan Standard for Input)
during the implementation of Sinhala

Unicode.
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Figure 4 Version 7 2015

The implementation phase activities

were centered on the Local Language
Working Group (LLWG) under ICTA.
LLWG carried out many activities during
this phase covering Optical Character
Recognition, Text-to-Speech, Translation
tools, Making Unicode Font Rules, etc., and
is still functional under my chairmanship.
Prof. Gihan Dias, Dr. RuvanWeerasinghe,
and I were the most active experts making
overall policy decisions on Unicode with
other members such as Rev. MettaVihari,
Prof. J. B. Dissanayake, and many others,
while many contributed to the development
of Sinhala Unicode.

111E This rumber spstem is el kaown o8 Sinhala Wakkoem. This
number sy tem does nol howe a 2eno place holder concepd,
winkike rhe Sinfdid astralogécal numbers, Sinkala Lith

Miakkarn, encaded in the range 00ES-ODEF.
Histarieal digits

1MET @ SINHALA ARCHAIC DIGIT ONE
111E2 & SINHALA ARCHAIC DIGIT TWO

11E3 & SINHALA ARCHAIC DIGIT THREE

111Ed = SINHALA ARCHAIC DIGIT FOUR

111ES @ SINHALA ARCHAIC DIGIT FIVE

111EE & SINHALA ARCHAIC DIGIT SIX

1HET o SINHALA ARCHAIC DIGIT SEVEN

111EE = SINHALA ARCHAIC DIGIT EIGHT

THES & SINHALA ARCHAIC DIGIT HINE

Historical numbers

11EA @i SINHALA ARCHAIC NUMEER TEN

111EB SINHALA ARCHAIC NUKMBER TWENTY

1MEC SINHALA ARCHAIC NUMBER THIRTY

111ED SINHALA ARCHAIC NUMEER FORTY

111EE SINHALA ARCHAIC NUMBER FIFTY

111EF SINHALA ARCHAIC NUMBER SIXTY

111F0 g SINHALA ARCHAIC NUMEBER SEVENTY

111F1 £ SINHALA ARCHAIC NUMBER BXGHTY

11F2 & SINHALA ARCHAIC NUMBER MINETY

111F3 rp SINHALA ARCHAIC NUMEER OMNE HUNDRED
111F4 =z SINHALA ARCHAIC NUMEBER OME THOUSAND

i@ LB fa g |2

4mieik

iwlmiB QB 2 e f? (3 2 2 ke

Figure 5 Sinhala Illakkam
Figure 6 Sinhala Illakkam Unicode Version 7
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Figure 7 Micheal Everson’s Proposal based upon
ISCII reference: https://www.evertype.com/
standards/si/si.html

Unicode Implementation and the
Rakaransaya, Yansaya Issue

Although Sinhala was encoded in 1997
and published in 1999, implementation
of Sinhala Unicode took some time.
LLWG spearheaded the implementation
phase of Sinhala Unicode, as mentioned
before. The most important decision made

during the implementation stage was the
standardization of the input keyboard and
how to store the Sinhala two-byte sequences
in the computer memory. It took some time
for Sri Lankan experts to understand how a
rendering engine worked in Unicode. Sinhala
has three consonant conjuncts and many
conjuncts. Two of the consonant conjuncts
do not have non-conjunct forms however,
other conjuncts have non-conjunct forms
written with Hal Kirima or Halantha.

Before the independence of Sri Lanka from
Britain, conjuncts form became the default
form like in Devanagari. The default form
would change after the independence (may
be due to the use of the typewriter, which
could not technically type all the conjunct
forms) to their non-conjunct forms except
for two consonant conjunct forms as
mentioned before: Rakaaraansaya and
Yansaya. Rakaaraansaya is Hal Kirima
with Ra () and Yansaya is Hal kirima with
Ya (). Words with repaya, which is also a
consonant conjunct, have acceptable non-
conjunct forms. In the Sinhala ISO/Unicode
standard, the above sequences are known
as Named Sequences.

Unicode consortium advocated in the early
two thousand that consonant conjuncts
such as Rakaaraansaya and yansaya should
not be encoded in Unicode. Although all
members of the LLWG were of the view
that the best option for rendering the
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above consonant conjuncts would be to
encode them in Unicode, the majority felt
that pursuing encoding would stall the
implementation of Unicode in Sinhala;
therefore, they argued that the LLWG
expedite the Unicode implementation.
Whereas, I remained a strong advocate of
encoding these two consonant conjuncts.
The Unicode consortium strongly advised
using Zero Width Joiner (ZW]) and Zero
Width Non-Joiner (ZWN]), typesetting
hidden characters, to render strings that
could be written using, more than one
form. In other words, if two forms are
available, one form has to be represented
in a string of default code points, and the
other form with a string consisting of ZW]
or ZWNJ to make it unique. Prof. Gihan
Dias proposed an elegant solution to the
problem in 2003, where only ZW] would
be used. I also proposed a solution that was
not as elegant as Prof. Gihan’s. The first
solution I proposed had the default form as
the conjunct form, and to depict the current
default form, I suggested using ZWN]J.
Subsequently, I also agreed with the rest
of the members that Prof. Gihan’s solution
was much better and more elegant.

=3¢ : 0db1/0dca/Odaf
Letter NA+HalKirima+Letter Da

= : 0db1/0dca/200c/0daf
Letter Na+HalKirima+ ZW]+Letter Da

ICTA and LLWG released version 2 of
SLS 1134 as the Sinhala Input Standard
standardizing Extended
Keyboard as the default keyboard for
Sinhala input for digital devices. SLS 1134
ver. 2 standardized how to store Sinhala

Wijesekera

characters in the computer memory
using Consonants and Vowel modifier
combinations like all other Indic scripts.
SLS 1134 ver. 2 came out in 2004, and the
third revision, which was authored by me,
was published in 2011. The above release of
the standard, SLS 1134 ver. 2, enabled, for
the first time, digital content. It also made
it possible to develop Software and OS
developers to configure rendering engines
to support Sinhala. I tested Sinhala Unicode
font shapes rendering with Mr. Winnie
Hettigoda’s (famous cartoonist) Sinhala
font shapes in my lab at the UCSC. I used
the Microsoft Visual OpenType Layout
tool (VOLT) to have font rules. Mr. Winnie
Hettigoda finished his font later, and I also
released Sarasavi Unicode, Dr. Nandasara’s
7-bit font, as a Unicode font using his Sinhala
glyphs, which were designed as a Serif font.
In 2005, Microsoft released Pota and,
later, Iskoola Pota as their default fonts for
their Operating Systems and Applications
by Microsoft. In 2009, Unicode pioneers
came together to train font makers on how
to create Unicode fonts. At the end of the
workshop, ICTA released 16 different fonts
using font rules created for Bashitha. LLWG
advised ICTA to release Bashita font rules
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as Free and Open Source for font creators
to make new fonts (https://www.language.
lk/en/download/unicode-fonts/).

Since ZW]J was a hidden character, Google
began striping it off on its search engines
to prevent phishing attacks. Although the
Unicode consortium recommended we use
ZW] and ZWN] for rendering rules, most
online applications began stripping off ZW]
and ZWN]. The above resulted in breaking
words with Rakaaraansaya and Yansaya,
which include the name of our country,
Sri Lanka, in Sinhala. Since other conjunct
forms had non-conjunct forms, they did not
look awkward.

@ (Correct Form) -> @ + Odca (halKirima)
+200c (ZW]) + ¢

when 200c is removed: &5

& oo (correct form): &8Eozo (Country
Name)

esms (correct form) : ess¥es (truth in

Sinhala)

The LLWG wrote to Google and other online
application providers to stop stripping off
ZW]J. Most complied, however, the Desktop
Application of Facebook still strips off the
ZW].

Repaya (Consonant Conjunct)

In addition, ZW] is used for rendering
Repaya or Reph form which is one of the
three consonant conjuncts Sinhala has.
The above form replaces Halantha or Hal
Kirima (* ) and Ra (o) with a special symbol
or Repaya( &)on top of the consonant,
sitting on the right-hand side of Ra with
Halantha or Hal Kirima. For instance, »bes
will become ©=t.The computer stores the
Reph form in its persistent memory in the
following code sequence:

Repaya form: Odca 0dbb 200D (* + ¢ +
ZWJ)

Names

Internationalized Domain
(IDNs)

mapadetypa o
— Internationalized npumep HCHI

Domain Names NZ2>T2 XN
New generic Top-Level Domains =,
can be any language, including
non-Latin scripts like Arabic,

Chinese and Cyrillic.

An Internationalized Domain Name is a
domain name that contains a label displayed
in the whole or part of, in Non-Latin Script
or Alphabet such as Bengali, Sinhala,
Chinese, Korean, etc. IDNs were mooted
and proposed by Martin Durst in 1987
and were implemented by Tan JuayKwang
and Leong Kok Yong under the guidance
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of Tan Tin Wee in 1990. Domain Name
System is a lookup table for translating
a Domain Name on the Internet to an IP
Address and restricts Domain Name entries
to ASCII. Non-Latin Script Domain Names,
which are in two-byte code - Unicode,
are entered into the DNS lookup table in
Punycode. Punycode was developed to
transcode two-byte Unicode to a limited
subset of ASCII consisting of letters, digits,
and hyphens, which is known as the Letter-
Digit-Hyphen (LDH) subset. 8=ses.como
is the corresponding Domain Name,
Theekshana.lk, in Sinhala Script in IDN
ccTLD, and B=ses.como transcodes into
the following Punycode: xn--3zc8ae9ftbOc.
xn--fzc2c9e2c.

IDNA2003

Internationalized Domain Names in

(IDNA) 2003
enabled to have Internationalized Domain
Names (IDNs) on the Internet. Dot Lanka
(.coz0) and Dot Illangai (.Qeumiens) of
Sri Lanka became some of the first non-
ASCII-based Domain Names delegated
by ICANN in 2010. However, one major
issue remained. IDNA 2003 barred or
blocked possible strings with ZW] as either
Top Level Domains or from the second or
third level. Due to the above, words with

“Sri” automatically got barred from being

Application protocol

registered as a generic Top Level Domain
(gTLD). Therefore, Sri Lanka opted for its

Country Code Top Level Domain in Sinhala
as Dot Lanka (.@om0) without “Sri”.

Several Other Scripts, such as Devanagari,
Kannada, and Malayalam, use the ZW] for
rendering. Though, the most affected script
is the Sinhala Script. For example, when
checking a ten million word corpus for
words with Rakaaraansaya and Yansaya
forms, the following statistics were given:

Yansaya: 251,718 words

Rakaransaya: 503,228 words

The total percentage of words with
Yansaya and Rakaaraansaya forms came
to be roughly 8% in the above corpus.
These words originated from Sanskrit and
are commonly used every day for formal
writing on governance, democracy, media,
international affairs, etc. Therefore, the
impact of barring these words from the
Root Zone or the Top Level Domain is very

high.

IDNA 2003 protocol especially blocked
using ZW] or hidden characters and
German and Cyrillic characters for Domain
Registration, such as German Sharp S (f3)
and Greek ending Sigma (). Owing to the
barring of ZW] in IDNA 2003, none of the
words with ZW] became candidates for
ccTLD. However, in the second level, the
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LK Domain Registry decided to issue both
Sri (dot) Lanka without ZW] and with ZW]
to the same applicant: &8.com0 and &.cowo.

IDNA 2008

IDNA 2008 protocol replaced RFC 3490
and was released as RFC 5890. RFC
5894 gave the authority to registrars to
act cautiously to issue labels with ZW]
and ZWNJ instead of blocking them. The
following is the wording in RFC 5894 on
the labels with ZW] and ZWNJ:

“A distinction is made between characters
that indicate or prohibit

joining and ones similar to them (known as
CONTEXT-JOINER or

CONTEXTJ) and other characters requiring
contextual treatment

(CONTEXT-OTHER or CONTEXTO). Only
the former require full testing at lookup
time”

“For example, a registry dealing with an
Indic script that requires

ZWJ and/or ZWNJ as part of the writing
system is expected to

understand where the characters have a
visible effect and where they do not and to
make registration rules accordingly.”

(Excerpts from RFC 5894)

In the IDNA 2008 protocol, those labels

with Cyrillic and German Characters
that were disallowed in IDNA 2003 were
allowed for registration.

ICANN’s Sinhala Generation Panel

ICANN’s decision to introduce generic
Top Level Domains (gTLDs) in non-ASCII
scripts created the need to formulate rules
to identify variants in the same Script and
Scripts with similar-looking characters or
glyphs. To fulfill the above requirement,
ICANN formed volunteer community
groups for seventeen scripts, which were
known as Generation Panels, to develop
and maintain Label Generation Rules for
the Root Zone concerning IDNA labels.
These members, who were responsible
for respective scripts, developed rules that
define, for a given script, which code points
are acceptable for the root, which labels
were variants of each other—and where
variants exist—whether such variant labels
could be delegated. The same committees
formulated rules for the second level
subsequently.

Sinhala Generation Panel was formed in
2018, and the committee submitted the
rules to the Integration Committee in 2019.
Sinhala Generation panel completed its task
and committed its rules to Root Zone LGR
by the end of 2020. ICANN announced the
integration of 26 scripts to the RZ -LGR
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successfully at the ICANN 75 on the 21
of September, 2022. Currently, [CANN has
released version 5§ of RZ-LGR.

With the release of IDNA 2008, ZW] is now
allowed to be present in Domain Names.
When Sri Lanka developed its Rules for
Sinhala Labels for IDNs, words with ZW]
were barred from registration as gTLDs.
However, in Sinhala Label Generation
Rules for the Root Zone LGR, ZW] is
allowed in the second or third level. It was
recently decided a string with ZW] and
without will be issued to the same customer
for the second level as variant strings.

When checking browsers, except for
Firefox, others still do not support IDNA
2008. Technically, most online Punycode
generators generated the Punycode without
ZW], only supporting IDNA 2003—a
major issue for Sinhala and Sri Lanka.

<« c @ mail.google.com/mail/u/0/#inbox/FMfcgzGindcZNZRhDrLsLy TDhKKJsGrQ
= M Gmail Q, Search in mail
ﬁ@ Z Compose ¥ 2 0 ® B 0 &
Mall
(2 & Inbex 35,900
Ehat @ Ssnoozed
gl D Important
bl B Sent
@) [ Drafts
B *[D Categories
&, Social ) . = )
@ Updates « Reply  Forward
iy Forums
5 Promotions 23,689

Figure 8 Sinhala Email message using Sinhala email headers

Universal Acceptance

Ram Mohan of Aflias coined Universal
Acceptance (UA) in 2001, and it can be
defined as "every Top Level Domain
(TLD) must function within applications
irrespective of the Script, Device, or how
new the TLD is". In other words, UA
ensures that all Domain Names, including
new TLDs, Internationalized Domain
Names (IDNs), and Email Addresses are
treated equally and can be used by all
Internet-enabled Applications, devices, and
systems. [ICANN expects that the successful
implementation of UA will bring more than
one billion new Internet users.

Sri Lanka became ICANN’s fifth Universal
Acceptance Local Initiative Project in
December 2022 (www.universalacceptance.
lk). Currently, Sri Lanka has two Email
Address
Internationalization (EAI). Under the Local

Servers that support Email

a g w & 00
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m
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Initiative project, Theekshana trained
technical staff and others on how to set
up EAl-ready Email Servers. Theekshana
will soon start training on UA compliance
in Website development in Sri Lanka.
Theekshana will assist making guidelines
on how to make current websites UA-ready
in the future. Theekshana has already
released several email addresses in Sinhala
and Tamil under email.lk, @mes(E.com,
BsLTed.Bevmiends on first-come, first-served
basis. Sri Lankan Government Policy is to
have Government information in Sinhala,
Tamil, and English. We hope to point
respective IDNs to respective content in
Sinhala, Tamil and English.

Tamil Input Standard

Sri Lanka standardized the Tamil Input
in 2008 by releasing SLS 1326. Sri Lanka
Tamil users prefer using the Renganathan
keyboard, where the Tamil vowel modifier
Kombuva is typed before a consonant.
Microsoft released a Tamil keyboard where
Kombuva had to be typed after a consonant,
as in Indic Devanagari input. To formalize,
Tamil input in Sri Lanka, the ICTA,
under its local initiative, standardized the
Renganathan keyboard as SLS 1326. LLWG
participates actively with many groups
of Tamil users and scholars worldwide,
providing input into maintaining the Tamil
Unicode standard.

The Future

Sinhala content is ubiquitous today on the
Internet, especially on Social media. Sinhala
is widely used for marketing products,
services, etc. in Sri Lanka. It is estimated
that nearly fifty percent of Sri Lanka’s
population is on Facebook. Sinhala and
Tamil were widely used by major parties
in the last Presidential and Parliamentary
elections. UA-readiness is fairly low in Sri
Lanka, and the use of IDNs is also very low,
though Sri Lanka was one of the earliest
countries to have IDN ¢cTLDs. The use of
Sinhala and Tamil Email Addresses has just
started with a small number of enthusiastic
Sinhala and Tamil users. Some of these

users come from the Sinhala Dictionary
Office and the Buddhist Congress.

LLWG is exploring several actions for the
next 12 months. One of the major actions,
that will be taken, is to explore, whether
it is possible to encode Rakaaraansaya
and yansaya with forward and backward
compatibility to co-exist with the existing
content on the Internet using Unicode
Normalization forms: Canonical (NFC,
NFD), and Compatibility(NFKC, NFKD)
Normalization Forms. Encoding two
consonant conjuncts will increase the
possibility of the eligibility of many
attractive Sinhala words for gTLDs. ccTLD
Registrar will be able to issue without fear
of the awkwardness of breaking labels with

Rakaraansaya and Yansaya.
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Theekhana configured oo@(E.com to
have email accounts in English, Sinhala,
and Tamil in three languages and scripts
receiving mail into a single mail folder. A
user, if the person asks for email addresses
in three scripts, can send any mail using
any or all of the three scripts. LK Domain
Registry has allocated email.lk, hitherto
reserved Domain Name to Theekshana
for Latin Email addresses. Theekshana is
exploring whether it can create an index
of Non-Latin Email addresses mapping
to Latin Email addresses (if available),
provided that users of those email addresses
will be searched for and can be used, and
provided that specific users who own Email
Addresses will give the consent.

The present Internet will eventually
evolve into the Metaverse. Theekshana is
exploring how Domain labels will work
in the above scenario. Most Internet users
today use WhatsApp and other new mobile
applications profusely, where Mobile
Number is the identity. In the future, it
will be possible to use the current Domain
Name concept for convergence of IP
addresses, mobile numbers, and any other
identification using Latin and different
Scripts.
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Some Preliminary

Ideas on the Methods

of Compiling a General

Monolingual Reference

Dictionary

Abstract:

In this short paper, I have made a humble
attempt to address in brief the method of
making a general monolingual reference
dictionary. I have addressed some of the
theoretical as well as practical issues, which
are directly linked with the compilation of a
general dictionary. T have tried to address the
concept of ‘lexicographic word’, a technical
term, which is believed to be a theoretical
construct against our traditional notion of
‘linguistic word’. I show how those linguistic
items, which are not usually treated as
words, can be included in a dictionary with
equal attention and treatment. I address
the question of identifying headwords for a
dictionary with special reference to inflected
words used in a language. I discuss the
problems related to the spelling variation
of headwords, representation of the
pronunciation of headwords, and supplying

etymological information of headwords in
a dictionary. In the next few sections, I have
discussed the relevance of grammar and
morphology in understanding the form and
function of headwords, the nature and load
of semantic information to be presented
with headwords in a dictionary, and the
referential value of illustrative examples
and citations in understanding the usage
and lexicographic profile of the headwords

included in a dictionary.

Keywords: Lexicographic word, headword,

spelling,  pronunciation, etymology,
morphology, grammar, semantic
information,  collocation,  illustrative

examples, citation
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1. Introduction

The actual work of dictionary building
starts with the collection of words from a
language. Following some pre-defined rules
and principles, in a step-by-step process, we
have to select lexical items, lemmatize them
to remove inflections and affixes, arrange
them in alphabetical order, select headwords
from the lexical database, select entry words,
provide pronunciation, supply etymological
information, provide morphological and
grammatical details, work out definitions
for the headwords, supply descriptive
meanings, refer to their usages in actual
texts, and supply appropriate citations of
use of these words from standard texts.
We normally carry out all these activities
for general reference dictionaries, while we
include special features and information
for special dictionaries. Although the sets
of data and information that we have
mentioned here are included in a general
reference dictionary, the range and width
of information may vary depending on the
requirements of the users or the purpose
of a dictionary. All the steps, however, are
closely interrelated and they need to be
properly understood and employed when a
general dictionary is being prepared.

The number of words in a living natural
language, in principle, is bound to vary
with the progress of time. Therefore, as
dictionary makers, we can never expect

to include all the words and lexical items
that are available in a language with all
their linguistic information, meanings, sub-
meanings, and collocations. Moreover, we
have to keep in mind that processes like the
collection of lexical items and selection of
entry words are often controlled by various
linguistic and extralinguistic factors, such
as, the size, type and purpose of a dictionary,
status of a language, spelling and variations
of words, use of language at local, regional
and national levels, variations in language
use across societies and domains, target
users of a dictionary, funds and time given
for compiling a dictionary, and many such

1ssues.

In normal practice, an entry word in a
general reference dictionary is a single-
word unit (rarely multiword forms like
idioms, compounds and proverbs), which is
usually furnished with some lexicographical
information and description. In principle, a
lexical item, as a part of the lexical system of
a language, is often related to other lexical
items used in a language. However, when
a lexical item is presented separately as an
independent lexical entry in a dictionary, it
creates a universe of its own, which is largely
not related to others. As a unique lexical
item, it shows its unique characteristics
and linguistic features in accordance with
its denotative representation in the external
world, semantic characteristics, syntactic

identities, relational networks with other
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words, usage with other lexical items in
larger constructions, and cultural, historical,
and social peculiarities it represents in a

language and a society.

2. The Concept of ‘Lexicographic
Word’

One of the basic challenges in lexicography is
thedefinitionofalexicalitemorlexicographic
word. Generally, a ‘lexicographic word’ is
equated with a ‘linguistic word’, since the
bulk of lexical units, which are included
in a dictionary, are usually called ‘words’
in a typical general sense. But, in the true
sense of the term, a ‘lexicographic word’
is not necessarily equivalent to a ‘linguistic
word’. The concept of ‘lexicographic word’
is much wider in implication than the
concept of ‘linguistic word. A lexicographic
word, theoretically, does not need to be
a ‘minimum’ or a ‘free form’ as a normal

word is.

Although a general reference dictionary
is considered ‘a list of socialised linguistic
forms’, in reality however, all the linguistic
forms, that are found in a language, are
not allowed to be included in a dictionary.
In order to be included in a dictionary, a
linguistic item has to have an independent
linguistic entity, both from orthographic
and semantic perspectives. The following

linguistic ~ items are considered as
‘lexicographic words’ due to several

linguistic reasons:

« A letter or an orthographic symbol
(e.g.,a, n, k, s, z) used in a script can be
treated as a lexicographic word because
of its special referential function in the
linguistic system of a language.

- Affixes (e.g., anti-, pseudo-, pre-, pro-
, im-, -ly, -ment, full, -s), due to their
functions and derivational roles in
the system of language are treated as
lexicographic words.

«  Set phrases, idioms and proverbs are
also treated as lexicographic words due
to their unique semantic connotations
and cultural implications.

-  Grammatical forms that go with many
words may be treated as lexicographic

words.

- Sentential forms or segments, if
they carry special significance in
the language, can be considered as
lexicographic words.

On the other hand, the inflected forms
(e.g., boys, benches, beads, asking, copied,
walked). are not considered ‘lexicographic
words’ unless they show unique
orthographic, semantic and functional

properties. On the other hand, the derived
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words (e.g., boyish, childhood, beautiful,
formality) are considered ‘lexicographic
words’ to be included in a dictionary
because of their separate identity, derived

forms and independent meanings.

In my argument, the inflected words should
not be excluded from a dictionary. All
inflected words, similar to that of derived
words, should be treated as ‘lexicographic
words’” and should be included in a
dictionary on the same logic that is used
in favour of derived words. In my view,
each inflected word, like a derived word,
has a separate linguistic identity, unique
orthographic form, independent linguistic
function, unique generative features,
unique sense and meanings, and unique
usage patterns. Therefore, all inflected
words should be considered valid lexical
entries for a dictionary and should be
treated in the same manner as other entries
are treated. In the present digital frame,
this is not a problem as the constraints of
printed dictionaries (e.g., paucity of space,
the fixed number of pages, limited amount
of linguistic information, etc.) are no more

challenges in dictionary compilation.

Since lexicographic words are not
necessarily free forms, the bound forms
or the dependent morphemes with
communicative uniqueness that are used
regularly in the construction of new words

should be treated as lexicographic words.

Thus affixes,
prepositions, classifiers, case markers, tense

postpositions, particles,
markers and other word formative elements
should be included in a reference dictionary
because these items constitute a major
part of the lexicon and contribute heavily
to the formation of new lexical items in a

language.

In essence, the amount and the diversity of
entry words may differ according to the size
and purpose of a reference dictionary. The
dictionary makers usually determine the
types of definitions, number of illustrative
examples, and amount of collocations to
be given with each entry word. We have to
understand that the amount of information
provided to the entry words in a learner’s
dictionary is largely different from that of
a general reference dictionary. Similarly,
an entry word in a historical dictionary
may have special features for presenting
illustrative examples from different texts
with elaborate etymological information,
which are not usually found in a general

reference dictionary.

The entry words in a pronunciation
dictionary, on the other hand, inform
us nothing about their sense variations
or illustrative usages but provide the
most accurate information about their
pronunciation controlled by meaning,
part-of-speech, or some other factors. In a
general reference dictionary, the entry words
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usually contain the following information:

headwords,  spelling,  pronunciation,
etymology, morphology-cum-grammar,
meaning (definitional, descriptive or

equational), illustrative examples and
citations. I shall briefly discuss these in the
following sections.

3. Selection of Headwords

The lemma of an inflected word is usually
treated as a headword. It is also called a
‘citation form’. The structure and meaning
are the main criteria for the selection of
headwords. For this purpose, normally
a ‘canonical form’ is selected from the
paradigm of lexical items. The basic criteria
for the selection of a canonical form are
related to its capacity for occurring in
isolation, high frequency of occurrence,
high level of lexical generativity and its
ability to stand for the whole paradigm.

Although the canonical forms are selected
as headwords, all the forms in a paradigm
need to be examined because irregular
forms (e.g. men [n. pl], bought [v. past],
written [v. ppl]) require special kinds of
treatment, since they cannot be accounted
for by general rules of inflection. The
irregular forms are also included in a
reference dictionary to show their relation
to the canonical forms. Generally, such
forms are treated in the following ways in a

dictionary: the canonical form is given the
status of a headword and the irregular forms
are given along with the canonical forms in
the entry. When the irregular forms occur
at their alphabetical place, a cross-reference
is made to the headword.

In addition to the orthographic form,
meanings of the lexical items are also kept
in mind in the selection of headwords. If
any word in the paradigm does not have
the same meaning as that of the canonical
form, the word is given special treatment
and treated as a separate entry. For instance,
waters [n. pl.] as in ... cast (throw) one’s
bread upon the waters “do a good action
without requiring a reward, although
later some unexpected return may come”.
Similarly, lexical items with double forms,
each having a slightly different lexical
meaning (e.g., brother : brothers : brethren)
are included as separate entries. Since the
plural forms of some scientific terms (e.g.,
index : indices; formula : formulae) are
different from their general plural forms
(e.g., indexes and formulas), they are
treated in the same manner. This implies
that the selection of headwords is controlled
by several linguistic and extralinguistic
issues relating to the language for which a

dictionary is being compiled.
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4. Spelling of Headwords

After the selection of headwords, the next
issue is related to the spelling of headwords.
For a language like English, where words
hardly exhibit any variation in spelling,
there is hardly any problem in this respect.
This is, however, not a simple challenge
for all the varieties of English in the world
as there are notable variations in spelling
between British English and American
English. However, for a language like
Bengali where nearly 20% of words exhibit
spelling variation (Dash 2005: 167-200),
the selection of a particular spelling out
of multiple alternatives available in the
language is a serious problem.

The question that may arise in this situation
is like this: which one of the available
variations be selected for a headword?
Since there is no simple way to answer this
question, one of the possible solutions can
be the high frequency of use of a particular
variant in the language. The most used
spelling is the selected one. The best means
to achieve this goal is to collect those words
that show spelling variations from large
written text corpora with frequency of use
of different spellings. In subsequent stages,
all variant forms may be arranged in the
order of frequency of use to find out which
has the highest percentage of use. The most
frequent spelling should be selected.

The question of linguistic validity or
orthographic authenticity of a particular
spelling may arise in the context of selecting
a particular spelling by using statistical
methods. Since this cannot be ignored,
it should be addressed adequately with
actual linguistic evidence and logic to come
to an acceptable solution. If required,
grammarians or etymologists may be
consulted to provide necessary guidelines
in the selection of appropriate spelling of
those headwords, which have multiple
spelling variations.

5. Pronunciation of Headwords

The issue of spelling of headwords is an
optional feature, which usually depends
on the type of a dictionary. The general
assumption is that in a monolingual
dictionary, this may not be necessary
because it is assumed that the dictionary
users, being native speakers of the language,
have enough knowledge about the
pronunciation of the headwords. It is also
assumed that since the native speakers know
the pronunciation of the headwords, there
is no need to provide pronunciation. For
example, most of the Bengali monolingual
dictionaries do not have any information
about the pronunciation of the headwords.
The dictionary compilers assumed that
all Bengali speakers know by heart the
standard and accepted pronunciation of
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the headwords. Therefore, the dictionary
makers did not feel any need to provide
the pronunciation of the headwords in
the dictionaries. Similar observations
can be made for the printed monolingual
dictionaries for many other Indian
languages as well as for the languages used

in Sri Lanka.

My personal understanding in this context
is starkly different. I would strongly argue
that all monolingual reference dictionaries
should carry information about the
pronunciation of headwords because there
is a wide gap between the written forms of
words and their pronunciations. Moreover,
most dictionary users are not aware of the
fact of the language that orthography does
not give a guarantee for pronunciation as
there are clear gaps between the orthography
and pronunciation for many words. This
difference can be a real problem for language
learners as they often face problems with the
proper pronunciation of words for which
they do not have any dictionary to consult.
The Oxford English Dictionary, one of the
most consulted dictionaries in the world,
meticulously presents the standard British
pronunciation for each headword included
in the dictionary. It is reported that the
majority of British English speakers, who use
English as their mother language, also use
this dictionary quite frequently to learn the
accurate pronunciation of headwords. If a
dictionary is made for non-native speakers,

then information about the pronunciation
of headwords is a mandatory condition. It
cannot avoid this essential property.

Usually, information about the
pronunciation of headwords is given in
International Phonetic Alphabets (IPA)
or customized IPA. However, since
pronunciation is an important piece of
information for dictionary users, and since
the majority of dictionary users do not know
the IPA symbols, it is rational and pertinent
to present the pronunciation of headwords
in the standard conventional orthography
of a language. Those people, who are not
acquainted with the IPA symbols, will have
serious problems learning the pronunciation
of headwords if only the IPA is provided
in a dictionary. In the present age, when
dictionaries are being produced in digital
interfaces, the pronunciation of headwords
can be represented in a useful and accurate
manner through audio clips. The dictionary
users can directly listen to those audio clips
of the pronunciation of headwords to learn

how these words are actually pronounced.

6. Etymology of Headwords

A general reference dictionary provides brief
etymological information of headwords,
while a historical or etymological dictionary
supplies detailed etymological information.
etymological

The main function of
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information is to elucidate the origin of
headwords. Also, in certain contexts,
it helps to clarify the meanings of the
headwords, which appear to be obscured
in sense or meaning. Usually, a reference
to the etymology gives us information
about when the word was introduced in a
language, what was its original meaning,
how the meaning has changed over the
years, and what is its present meaning, and

many other information.

As a matter of fact, the etymology of
headwords explains the original or the
early meanings of the words. In many cases,
it provides clues to understand the obscure
meanings. A general reference dictionary
can provide brief information on etymology
with the help of origin tags by indicating the
source languages and the source forms of the
headwords. For instance, the Bengali word
chota is derived from the Sanskrit word
ksudra meaning “small”. This information
is also necessary in Learner’s dictionaries
and cross-lingual dictionaries.

7. Morphology and Grammar

The morphological and grammatical
information is also provided in some
general reference dictionaries. I argue that
the issue of giving grammatical information
in a general reference dictionary has to be

examined from three points of view:

(a) The type of grammatical information
to be included in the dictionary.

(b) The quantity of information to be
presented in the dictionary.

(c) The method of presentation of the

information in the dictionary.

The morphological information refers to the
morphosyntactic feature and peculiarities
noted in a lexical item. The grammatical
information, on the other hand, gives
morphologically and syntactically
important information, which is related
either to the irregular and unpredictable
forms of lexical items or has some bearing
on the syntactical function of the lexical
items. For example, in Hindi, the form and
meaning of a headword do not provide
any indication of its gender since gender in
Hindi is entirely grammatical. As a result
of this, a general Hindi dictionary needs to
give information of this type.

All reference dictionaries generally give
information about transitive and intransitive
features of verbs. Needless to say, a transitive
verb has objects while an intransitive verb
does not have them. Therefore, when a
dictionary provides this information, it
also provides enough syntactic clues for
users to understand this. Similarly, when
a dictionary provides information about
countable and uncountable nouns, it
indicates that the uncountable nouns do
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not have plural forms and if they have this,

there lies a difference in meanings.

The grammatical information in a reference
dictionary is usually determined by the
nature of the structure of a language.
The simpler the grammar of a language,
the lesser the amount of grammatical
information. Generally, information on
irregular grammatical forms is provided
with headwords while regular paradigms
of words are presented in the appendixes.
Moreover, there are different ways of
providing grammatical information. The
usual lexicographic practice is that relevant
grammatical information is to be provided
either in each headword, in an appendix
or in an introduction. The grammatical
information that is given with headwords is
related to two issues: (a) identification, and
(b) limitation.

(a) Identification is related to the identities
of headwords. It is given with those
headwords, which have a full paradigm
to refer to the primary grammatical
categories (e.g., nouns, adjectives,
verbs, adverbs, etc.)

(b) Limitation is related to those
headwords, which have only partial or
limited paradigms. For example, some
headwords occur only in singular or
plural forms (e.g., information (sg.),

scissors (pl.), furniture (pl.)).

8. Meaning of Headwords

The semantic information of headwords
is an essential part of a general reference
dictionary. There are various methods
of defining semantic information of
meanings of the headwords. These include
descriptions and definitions of headwords
and equations (a lexical item is equated with
another lexical item of similar meanings),
illustrative examples, illustrative pictures,
glosses, cross-references, etymology, and

labels.

All the different types of mechanisms
mentioned above are not required for
each headword. In some cases, only one
mechanism may suffice, while for others
more mechanisms may be required. For
example, for a scientific and technical term,
illustrative examples may not be necessary.
However, a polysemous headword will
require many illustrations for its different
meanings and sub-meanings. For borrowed
words, the source or the etymology is
essential. For a headword with restricted
use, some indications of its restriction in use
are useful. Some headwords may require
being defined by their basic forms or the
family of words by way of cross-reference.

It is always useful to define a headword in
more than one way. It is argued that “there
should be no one way to define a word; in
defining (within certain limitations), the
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end justifies the means and the end should
always be to convey, as accurately and
succinctly as possible, the sense of the word
being defined” (Urdang 1963: 587). The
meaning of a headword is the sum total of
its interpersonal impressions of a language
community. Therefore, headwords have to
be defined in wider frames within all their
socially accepted meanings.

Since there is no scope for personal choice
and fancies in dictionary making, we cannot
define a headword in the way we like. We
have to define a headword as it exists in a
language or as it is used by the language
users, and not as it should be. It has been
argued by the experts that “the writing
of a dictionary is therefore not a task of
setting up authoritative statements about
the true meanings of words, but a task of
recording, to the best of ones’ ability what
various words have meant to authors in the
distant or immediate past. The writer of a
dictionary is a historian, not a lawgiver”
(Hayakawa 1941: 55).

9. Illustrative Examples and Citations

The illustrative examples are used to show
how a word is used in a characteristic
context in a text. This helps to clarify and
distinguish the finer shades of meanings,
especially in the case of polysemous words.
According to scholars, “The central place

in the entry in most cases might be given to
what is conventionally called ‘illustrations’”
(Barnhart, 1978: 102-103). The illustrative
examples are carefully selected and properly
edited keeping in view those contexts
where the headwords are used. What is
traditionally called ‘definitions’ might
be treated as explanatory comments on
citations, which are, in principle, the rubrics
to indicate what brings together a group of
words and what peculiarities are significant
enough in understanding the meanings of
headwords.

Definitions can be a central issue for
a dictionary if the primary goal of the
dictionary is to tell the readers what a
headword means. On the other hand, if this
is only to expedite the normal process of
finding senses of headwords, then citations
must be central because they are the inputs
in the process of sense discovering of
headwords. The Applicational utilities of

illustrative examples are manifold:

- They provide evidence that a headword
exists in a language with a particular

meaning.

«  They help to illustrate the first and
last known use of a headword, its
collocations, sense discriminations,

differentiation of synonyms, etc.

«  They show the grammatical categories
and stylistic peculiarities of a headword.
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« They help to define polysemous
headwords. Even if a polysemous

defined

examples can show

headword s adequately,
illustrative

collocation possibilities.

«  They indicate semantic features of
synonyms In a synonymous group.
Sense difference of synonyms words
is known from the contexts given in
illustrative examples.

«  Set combinations (e.g., set phrases,
idioms, proverbs) require illustrative
examples to be clearly explained. As
the definition and meaning of idioms
and set expressions are not enough
to explain them, illustrative examples
provide reference to their usage and
collocations.

«  Illustrative examples show the
syntactic peculiarities of headwords.
They indicate lexical pairing (e.g., mix

one with the other).

«  Illustrative examples explain the
meanings of headwords. It works for
both content and function words (e.g.,
has as a main verb (e.g., he has a book)
vs. a supporting verb (e.g., he has gone

to London).

Regarding the use of illustrative examples,
we can ask questions like the following:
which  headwords

examples? What should be the length of the

require illustrative

examples? Should constructed examples be
used in addition to the illustrative examples
taken from corpora of written texts? Should
the illustrative examples be given with or
without citations from texts? As a matter
of fact, except for a few technical terms, all
headwords should be given with illustrative
examples. For scientific and technical
terms, illustrative examples are highly
useful for understanding their meanings,
disambiguating their polysemous senses
and determining their particular fields of
occurrence. For instance, in English the
headword case as a noun in the field of
medicine refers to an instance of a diseased
condition (e.g., There were several cases of
COVID-19 in India in early 2020), in the
field of law it denotes the questions to be
decided in a law court, the statement of
facts etc. (e.g., The case came before the
court and was dismissed), and in the field of
grammar it refers to the form of a noun or
pronoun that shows its relation to another
word within a grammatically valid sentence
(e.g., The seven case system of Sanskrit is
found in many Indian languages).

In principle, illustrative examples should be
self-sufficient and understandable without
any external reference and support.
The length of an illustrative example
will depend on the type of dictionary.
The small dictionaries can give short or
reduced examples to highlight the use of
headwords, while the large dictionaries can
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give full sentences as illustrative examples.
In the cases of cultural and mythological
headwords, citations can be quite long,

even longer than a normal sentence.

The illustrative examples can be procured in
two ways. Either we can collect them from
the existing literary, scientific, technical
and media texts or we can hypothetically
construct them. In historical dictionaries,
where lexical presentation is governed by
examples, which illustrate the development
of words and meanings, examples are
normally taken from the written and oral
texts produced at different periods of time.
In the case of general reference dictionaries,
the illustrative examples are wusually
collected from different spoken and written
text corpora, and if appropriate illustrative
examples are not found in corpora, we
can think of constructing examples. At the
presentsituation, large and multidisciplinary
digital text and speech corpora are available

to fulfil our requirements.

10. Conclusion

With a long history of continuous research
and development, the craftsmanship of
dictionary making has been modified
on a large scale with revision of the old
methods, features and properties as well
as with the addition of new techniques,
strategies and perspectives. Even then, we

are not in a position to claim that the field
of lexicography has come to the final stage
of saturation. In reality, it is going through
continuous change and upgradation with
the introduction of language corpora,
computer and digital interfaces. Modern
language technology has brought a sea
change in the world of dictionary-making
by introducing many new possibilities,
which were beyond our imagination even a
few decades ago. I find that the referential
utility of dictionaries is increasing day by
day with the gradual spread of the internet
and technology. 1 believe that, in a few
more years, all kinds of traditional printed
dictionaries will gradually be converted into
digital form for their online application.
The time is not far when there will be no
user for printed dictionaries and everyone
will use only digital dictionaries in their
daily course of academic, commercial or
other activities. Nowadays, I often find the
new generation of learners to refer to digital
English dictionaries, through computers or
smartphones, to address their lexicographic
needs. Starting from language learners and
teachers, people from all walks of life are
becoming more inclined towards digital
English dictionaries as these dictionaries
are far better informed and equipped
than printed dictionaries to address their
questions. To reach this stage in India and
its neighbouring countries like Sri Lanka,
Bangladesh and Nepal, however, we need
a great collective effort combined with
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support from the governments, industries
and experts from related fields. Only then
we can create a situation, may be after a
decade or so, where people of these countries
will be able to access digital dictionaries in
their mother languages through computers

or smartphones.
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S.T.D.,LL.D.

James Swanson, Dictionary of Biblical Languages
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Harbor: Logos Research Systems, Inc., 1997).

Groce, Nora Ellen (1985). Everyone Here Spoke Sign
Language: Hereditary Deafness on Martha’s Vineyard.
Harvard University Press.

Nielsen, K.E. (2012). A Disability History of the United
States. Beacon Press. ISBN 9780807022047.

Miles, M. (2000) “Signing in the seraglio: mutes,
dwarfs, and jestures in the Ottoman Court 1500-1700.”

Pablo Bonet, J. de (1620) Reduction de las letras y Arte
para ensefiar 4 ablar los Mudos. Ed. Abarca de Angulo,
Madrid, ejemplar facsimil accesible en la [1], online
(Spanish) scan of book, held at University of Sevilla,
Spain.

Daniels, Marilyn (1997). Benedictine Roots in the
Development of Deaf Education: Listening with the
Heart. Westport, Conn.: Bergin & Garvey. ISBN 978-
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01. meny S8Dce (black feminism)

02. A8»E eBaces (radical feminism)

03. e30edmaB e3Doces (cultural feminism)
04. 30Bo8m e3Fooccs (lesbian feminism)
05. BRSE e3FDoces (liberal feminism)

06. ®z5e8D08 edFDoces (Marxist feminism)
07. @980€ D¢ (material feminism)

08. e3@5D0E e85Doces (socialist feminism) &.

(Andermahr. Lovell. & Wolkowitz. 1997.
Evans.1995)
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