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FOREWORD

Conputerization is now so nmuch a part of modern newspaper publishing, and
conputerised equi pment is used not just by printers. but increasingly by
reporters and editors. This paper provides a general overview of the use of
conputers in publishing activities and the particular considerations relating
to Asian scripts. It is aimed both at those with some technical know edge of
the use of conputers in publishing. and also at those who may have little
experience with these issues. but who mey at some time need to have
appropriate information and guidance in this area in order to make decisions
for the future.

In Part 1. the historic |anguage background to Asian |anguages. as well as
| anguage planning issues in all parts of Asia and the Pacific are explored.
along with the basic technological influences on publishing in Asia and

el sewhere, in particular novable type, nechanization, and conputerization.

Part 2 exam nes key issues relating to |anguage and technol ogy, such as how
publishing can best use conputers, and specific issues such as keyboards.

| angauge coding, telecommnications, printing, sorting and retrieval for
archiving.

Part 3 makes various recommendations to publishers. governments and

international organizations as to how they could inprove their use of the new
technol ogy in Asian |anguage publishing.
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Part 1 - Language and technol ogy background

Part 1 (sections 1-3) provides a background to the technical issues which are
discussed in greater detail in part 2 (sections 4-9). Mst of the technica

i ssues are derived from the way nmankind has evolved |anguage, and nore
recently evolved computers - both are a part of human evol ution

1. The language background to Asian publishing

Asian scripts have influenced all other scripts worldw de: Asia has been the
cradle of witing. and therefore of civilization. Scripts have tended to
follow religious and other cultural influences over long periods of tine, and

in fact all scripts in current use today can trace their ancestry to parts of
Asi a

Wthin the last century. governnent policies all over the world have

determ ned and shaped some aspects of |anguage use. and standardised things
like spelling and the range of characters that can be used. The use of
conputers has also had a standardizing effect. in determning the range of
characters used. and their sorting order.

Al though the number of |anguages in use worldw de still runs into the
thousands. the nunber of scripts currently used to wite themis only around
two dozen. To sinplify things further. it is rarely realised that there are
in fact only three basic types of script - good ideas travel and are widely
adopted. The three types of scripts grew up in three areas, each largely
separated by mountainous and desert areas:

- in East Asia. where Chinese idiographic script has had a major influence
Seal script (see Figure 1) was one of the earliest idiographic
scripts used in China, and an ancestor of the current script:

- in South Asia, in and around the Indian Subcontinent. influenced by
Brahm script: and

in West Asia and around the Mediterranean, influenced by Phoenician script.

These basic scripts (Figure 1) have a mgjor influence on the scripts we use
today, and understanding these three base scripts can give us a mjor insight
into all other scripts and |anguages we may have to cone across. Al of them
tended to spread with particular religions-and other cultural influences.
These three script famlies are examned below nmore detail can be found in
ot her publications.

1.1 East Asia - Chinese influences

The ol dest scripts are idiographic (synbols directly representing meaning

rather than sound), and as such are still used in China. Chinese characters
were adopted and adapted - with additional or alternative phonetic
characters - in Japan and Korea. and at one time. in Vietnam particularly

when various religions such as Taoi sm Confuciani sm and Buddhi sm spread from
or through China at various times in the past.

East Asia has many great treasures of witings contained in nmanuscripts, but
obviously copying of manuscripts by hand could never have led to the
availability of publication we are used to today. Xyl ographs (wood-bl ock

printing) were developed, primarily to spread religious texts, many of the
earliest comng from East Asia

The East Asian witten |anguages which use Chinese characters today -
Chi nese, Japanese, and to a |esser extent, Korean, draw on a witing tradition
gong back over mllennia. The nost recent changes to the witten |anguage

-5-
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2 Figure 1. The three famlies of scripts in current use worldw de
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reflect government backed standardization on the range of characters used at
various educational levels. and in the People’s Republic of China. a major
sinplification of the witten forms of characters. Traditional Chinese
characters are shown in Figure 2: this also shows an inportant way of

i ndexi ng characters. The conmon radical element seen on the left of
characters 4001. 4002 and 4004 also appears below the rest of the character
in 4003 - a simlar feature can be seen in the group 4005-4010. The common
el enent can also be seen above the rest of the character in 4020-4030.

1.2 West Asia and Europe - Phoenician influences

At the other end of Asia, West Asia also provided the earliest script to be
used in the Mediterranean region. The early Phoenicians, who lived in what is
now Lebanon. were mmjor traders. Their 22-letter script influenced nearby
scripts like Hebrew, as well as later influencing European scripts |ike

Latin. Geek. Cyrillic, Georgian and Arnenian. However. sone features of this
earlier script can also be seen in Arabic script. which has been used not

just in the Arabian peninsula, but has also spread to other parts of West
Asia, such as in Iran, and the Perso-Arabic tradition and the Perso-Arabic
script had a mpjor influence in parts of South Asia and Central Asia too

Because the original Phoenician script was so influential that it was the
basis of European scripts. which were the first to develop printing using

nmovabl e type, these influences on witten language are further explored in
the rest of this section.

1.3 Europe and America - Christian influences

Just as Phoenician script, and other contenporary variants were adopted for
Hebrew script. Hebrew in turn was adopted and adapted for witing Geek

which again in turn was adopted as a nodel for witing the Latin, Cyrillic,
CGeorgian and Arnenian scripts, each of which spread under the influence of
Christianity. Biblical texts and conentaries indeed forned a major part of
early printed publications, and indeed this provided a major stinulus towards
the early devel opment of printing in a wide range of scripts. Mich of the
earliest non-reman script printing was in fact undertaken by, or at the
behest of. the Vatican in Rone for publishing and distributing bibles and

other religious texts overseas: exanples can still be found in the Vatican's
libraries and archives for many Asian |anguages.

Latin script |anguages, were the first to devel op novable-type printing

which led to a publication revolution worldw de. Countries using other
scripts with simlar characteristics to Latin script - using separate rather
than joined-up characters - such as Geek and Cyrillic - were the first to
benefit from this technology, but typographers soon turned their attention to
most other scripts in use worldwide. By the tine that printing was nmechani sed
in the nineteenth century. with large nunbers of trained machine operators
controlling hot netal processes to produce regular publications in large
quantities, all current |anguages have had typefaces devel oped for them which
were used both in the Wst and in Asia

1.4 West Asia, South Asia and Central Asia - Islamic influences

Arabic can also be said to have some resenblances to the Phoenician script,
al though Arabic uses several more letters in its alphabet, and also a
word-root system predomnantly using three-letter roots, as well as
providing an option to show vowel signs above or below letters.

These vowel signs are used primarily in religious and educational texts,
where total unanbiguity of meaning is vital. “In general publishing however -

-7-
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as in newspapers — the lack of vowel signs does not give rise to any problenms
because several letters also tend to take on certain vowel functions and in
any case the larger the amount of words. the nore the context tends to
resol ve any anbiguities.

Arabic is witten fromright-to-left, and with letters nmostly joined together
within words. and with a range of ligatures. so that letters had a variety of
different shapes depending on their position within the word. \Wen printing
was devel oped for Arabic, some of these character shapes and |igatures were
sinplified and standardised in order to avoid printing becomng a very

sl owprocess, and to allow manufacturers to supply faster machinery to cope
with the growing publication demands

The spread of |slam outside Arabic-speaking countries led to additional
characters being added to the Arabic al phabet. for instance in Farsi and
Udu. An exanple of Arabic script extended to other |anguages can be seen in
Figure 3: here the additional letters adopted for Farsi have been further
added to for Udu. This figure also shows the different forms letters can
take within words - a feature that applies to all Arabic script |anguages.

Various Turkic |anguages (e.g. Kazakh, Kirgiz, Ughur) used in Central Asia
and parts of China also adopted Arabic script. As with the Arabic |anguage,
most publications do not use additional vowel signs in these extended Arabic
scripts. However, since the Kirgiz, Kazakh and Ui ghur |anguages in China
adopted Arabic script, certain letter fornms have been used consistently to
represent vowels in these |anguages.

1.5 South and Southeast Asia - H ndu and Buddhi st influences

Most South Asian and Southeast Asian scripts represent vowel sounds by

vowel -sires above or below letters, as in Arabic, but in this case their use
is mandatory. They are all witten fromleft-to-right. Al South Asian

al phabets follow a very logical phonetic order - so logical that this was the
order adopted (with nodifications) by the International Phonetic Association
(IPA) for the International Phonetic Al phabet.

Several of these scripts also conmbine letters in quite conplex ways -
certainly conpared to Latin-based scripts where letters in words nostly
follow each other without alteration. Figure 4 shows how basic letters
(above) are transformed to a nore conplex word form (below) in Devanagari
script - that used for Hndi, Mrathi and some other North Indian |anguages.
Al'l conputer equipment for Indian |anguages needs to provide for this degree
of conplexity in both display and printing, wthout adding any extra
conplexity to the keyboard or other input system

In South and Southeast Asia. as elsewhere in the world, scripts have tended to
follow religious and other cultural influences. The spread of H nduism and

| ater Buddhism meant that the Brahm script (and |ater Devanagari script, as
used in Sanskrit and Hindi) had a major influence on the scripts used in

other parts of South Asia and Southeast Asia. and a simlar alphabetic order
and other simlarities can easily be traced in all the non-Latin scripts used
in India Bangladesh, Sri Lanka, Tibet, Burma, Canbodia, Thailand and Laos
Burmese. Khnmer, Thai and Lao also use tone signs to di sanbiguate words,
reflecting the use of tones in speech for the same purpose.

In sone of these |anguages, sone letters are no longer used, and this is
reflected in the conputer character set standards, where they exist, which
do not usually code such letters.
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Figure 3: Arabic letters in Urdu: Figure 4. How al phabetic data rel ates
lone. initial. medial and final forns to graphical information in Devanagari
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2. Language planning in nodern tines

Languages have continued to be reformed over tinme. particularly in areas

of spelling and pronunciation, where governments have had a major role to

plav through educational and other planning processes. Printing and publishing
themsel ves have also had a defining role in the use of language. and in some
cases conputer technology has had a further defining role. in both cases
affecting the range of characters used.

2.1 East Asia

In China. the reform of some of the nore conplex traditional idiographic
characters to sinplified shapes is perhaps the best known exanple of |anguage
planning in East Asia, along with the use of pinyin in romanization. This
latter was envisaged by some as a potential alternative to Chinese characters
to increase literacy. but the large nunber of homophones (words with
different neanings but simlarly pronounced) means that it will not replace
Chi nese ideographic characters for nost purposes. China also has made najor
changes in some of the other l|anguages used in China, mainly those used in
its Southern and \Western provinces. These have meant providing new
orthographies (witing systems) - nostly based on the Latin alphabet. as in
Zhuang, or in resurrecting, adapting and standardizing existing

orthographies. as in the Yi syllabary, the traditional Mngolian al phabet,
and the Arabic al phabet adapted for Kazakh, Kirgiz and Ui ghur.

Among the countries and territories that use Chinese characters (hanzi) in
their script, China is not alone in language planning. Hong Kong and
Singapore have both adopted the pinyin transliteration and the Mandarin
spoken dialect for official use, although Taiwan's recent changes to the
official transliteration system have been nmade independently of other Chinese
speaking countries. Only the People’s Republic of China has adopted
sinplified characters: in Hong Kong people's famliarity with traditional
characters neans that some attention needs to be given to this matter

Several people in the Chinese Acadeny of Sciences who are concerned wth

| anguage planning have stated over the years that some of the characters may
have been oversinplified: whether the re-incorporation of Hong Kong into
China in 1997 neans that this may be an occasion to re-rationalise the use of
sinplified and traditional characters within China remains to be seen
Fortunately. many publishing conputerised systenms on the market enable
printing in both sinplified and traditional characters.

Japan’s use of Chinese characters (kanji) has gone through several refornmns,
mainly in specifying the range of characters that should be known by adults,
and during various stages of the educational process. These largely match the
first of two levels of characters available in the national character set
standard. The standard transliterations — the official kunrei and the wdely
used Hepburn (Hebon-shiki) transliteration systens, as well as the phonetic
Japanese kana syllabary are fortunately so standardised, and so unanbi guous
that all three can be use as input systems in many Japanese conputers and
publ i shing systens.

In Korea, use of Chinese characters has always been nuch |ower, given that
there are fewer honophones than in Chinese, and that the Hangul script is
conpl etely phonetic. In the Republic of Korea, there have been novenents to
elimnate the use of Chinese characters (hanja), although most publications
use a certain amount. In the Denocratic People’s Republic of Korea, only the
phonetic Hangul characters are used.

-10-
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Figure 5. Extended Devanagari repertoire approved in 1989
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2.2 South Asia

India’s nine official scripts are largely based on the Brahm script, and
closely related in their repertoire and al phabetic order to Devanagari
script, as used in Hndi and several other North Indian |anguages. However
the dom nance of English and the reluctance in parts of India to adopt

Hndi as an official language - to many as foreign a |anguage as English -
meant that English has had a major part to play 1n Indian publishing, with a
wi de English speaking market for publishers

However, the English lan-sage heritage also had other effects on Indian

| anguage planning. In some cases substituting Latin script was seen as a
solution to India’s multilingual situation: during the late 1920s, during
colonial times, some |inguists proposed an extended-Latin All-India script,
based on simlar moves in British West Africa, and with simlar letters. In
the early 1980s the Roman Lipi novenent used the relative unavailability of
Indian script printing and conputing capability as an argument for pronoting
Latin script transcription of Indian |anguages for general use

Nei ther of these made any inpact, and indeed the Government of India has had
a mpjor role in language planning the witten language and its use in
conputers - one that mght serve as a nodel for other governnents

A standard Devanagari script - avoiding the conplex conpound characters - was
defined at the 1959 Education Mnisters’ Conference, and accepted by the
Government of India. In 1966, the Governnent of India s Central H ndi
Directorate produced an extended - Parivardhit - Devanagari to allow for

8.9 other Indian |anguages to be represented in Devanagari (an approach which in

10

principle would also allow all Indian |anguages to be represented in any of
the other Indian scripts, such as Gujerati, Qurunukhi, Bengali, Oiya, Taml,
Tel ugu, Kannada and Mal ayal am). This approach of mapping one script to
another was also taken by the Bureau of Indian Standards, in its devel opnent
of the I1SCII standard, and by the Governnent of India’s Centre for the

Devel opment of Advanced Conputing (CDAC) in the devel opment of its QST
hardware and software widely used throughout India for data processing, word
processing, telecomunications, publishing and in the film industry

2.3 West Asia

The Arabic |anguage and script has remained very standardised in its use
through its association with Islam rather than through governnment planning
In printing, Arabic has used several forns for each letter to allow for the
variations in shape which flow from handwitten Arabic - much as handwitten
English letters can alter if they begin rather than end the word. Figure 6
shows how letters should appear follow ng Arabic calligraphic conventions

Around twenty years ago, a few typographers attenpted to fit Arabic script
into the straight jacket of European |anguage printing systens, which gained
some intellectual credibility, but nmuch popul ar opposition. at the tine, and
these proposals are now |argely abandoned. Some exanples of these are shown
in Figure 7. All these are sinplified: the letter H (beginning each line at
the right) should have different formwthin the word; the letter N (letter
with a single dot above in all exanples) shows nore adaptation to Arabic
norms in all but the last exanple, where it appears (whether in the mddle or
the end of a word) like the letter i in the Latin alphabet. As with argunents
over Roman Lipi in India (see above), conputer usage of Arabic script when it
devel oped took on board nmuch of the printing conventions of different forns
of letters, and indeed conmputer prograns now exist to allow conputers to

emul ate the nost demanding of manuscript styles, so that printing using the
repertoire of letter forns as in figure 6 can be expected from nost systens.

-12-
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Figure 6: Arabic calligraphic conventions in a conputerized system
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2.4 Southeast Asia and Cceania

In the nineteenth century colonial powers inposed Latin script conventions

on |anguages in several countries they occupied. This was particularly true

in Africa. where Latin script mainly followed English or French nodels of
Pronunciation and witing. In Asia this approach was also applied to

Vi et namese, although the European letters and diacritics (borrowed from French
and Portuguese nodels) did at least fit the structure of the Vietnanese

| anguage, and the same system has remained in use since independence

Witten |anguages in the Philippines are also Latin based. but with a nuch
sinpler alphabet. due to Spanish and Anerican influences in colonial tines
and the al phabet of Filipino (based on Tagal og) and other |anguages of the
Philippines have avoided nost accents. and indeed their phonetics are much
sinpler than Vietnanese.

In Mal aysia and Indonesia. although |anguages such as Javanese have been
witten in scripts derived from Brahm (see above) these are no |onger
currently used. Because of the predom nance of Islamin both of these
countries. Jaw script (Malay witten using Arabic script) is still used in
some publications. However, rather than adopting Arabic script for official
use, both countries together adopted a unified sinple English |anguage script
for their |anguages (known respectively as Bahasa Ml aysia and Bahasa

| ndonesi a) during the 1950s which meant that adoption of standard Weéstern
printing technology - and indeed conputer technology in general - has been
very straightforward.

In Cceania. their proximty to other Latin script countries, as well as
post-colonial trade links, led the island conmunities of the Pacific down a
simlar route: where their |anguages were witten it had always been in Latin
script, and strong economc links with Australia. New Zealand and the USA
meant that there was no reason to change this.

2.5 Central Asia

The one area where sone changes may still occur over the next decade or so is

Central Asia. Islamc influence neant that the predom nantly Turkic-Ianguage

peoples in this area traditionally used Arabic script. However, various

secul ar influences changed the use of scripts. In the 1920s. severa

primarily Moslem republics adopted Latin script in the cause of

moderni zation, in particular Turkey and sone republics in Soviet Central Asia
indeed a Unified Turkic Latin Al phabet was used.

Under pressure from Mbscow, the Soviet Central Asian republics adopted
Cyrillic script with a bew ldering variety of additional Cyrillic letters, as
indeed did the Mngolian People’s Republic. Conversely in China. in response
to public pressure, Turkic peoples in Xinjiang province noved from Latin to
Arabic script.

Fol lowing the break-up of the Soviet Union, Mngolia has chosen to abandon
Cyrillic script in favour of the traditional Mngolian script, as do the
Mongolians in Chinese Inner Mngolia, where the vertical Mngolian script has
al ways been used.

Azerbaijan, adjacent to Turkey is the only independent Central Asian

republic to have returned to the use of Latin script: in other Central Asian
republics like Kazakhstan. Cyrillic script is still used for |anguages |ike
Kazakh, and this seens likely to continue for the foreseeable future. One
maj or influence here is the continuing presence of a large nunber (up to
around 509 of primarily Russian speakers in these republics. These republics
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have cone to an agreement with Turkey on what repertoire of Latin characters
they will draw on if and when they do revert to Latin script - no cal endar
date has been set for this to occur. although a conference in Ankara in
Novermber 1992 set the scene for future devel opnents. Turkey has been pressing
for 1SO character set standards to make this conplete character repertoire
available in the largest nunber of character set standards

3. Technol ogi cal influences on publishing in Asia and el sewhere

Technol ogy was necessary for books, and later periodicals, to make any major
i mpression - the copying of books by scribes prior to the invention of
printing could make little inpact beyond nonasteries. Printing developed in
Asia as elsewhere, in three main stages

3.1 The first publishing revolution - novable type

Al 't hough wood-block printing was used in several parts of the world, it was
the devel opment of printing of books using moveable type, which allowed the
publishing revolution to develop in the sixteenth century. Countries using
Latin script |anguages were the first to pursue this revolution, which led to
increased standardization in use of the script. This standardization approach
was al so seen when printing was adopted for other |anguages and scripts. and
the printing revolution has largely been driven from the West, wth Asian
countries following Western nodel s and conventions, and using Western

equi pnent. Moveable type had enabled a major leap forward. and caused many
nore books to be witten, and the first periodicals — mainly annual. or
infrequent — appeared during the eighteenth century.

3,2 The second publishing revolution - industrialization

It was not until the nineteenth century, when the mechanisation enabled by
the industrial revolution enabled the forces of steam and later electricity,
to be applied to the printing process and l|arger business enterprises were
formed, that regular weekly or daily newspaper production could become

wi despread. This increased speed, and the col onial webs of conmmerce, led to
the export to Asia of considerable nunbers of nechanical printing presses and
the growth in countries like India of a well-established publishing and
printing industry.

However. al though nineteenth-century nmechani sation was still the sane basic
process but achieved much faster, it did allow new types of publishing. Iike
newspapers, to emerge on a large scale during the nineteenth century. During
the twentieth century the use of conputing and tel ecommunications, and |ater
conputing power, did allow certain background processes to be nuch inproved
as with news agency wire services and picture services. However, the end
result is still printed publications

3.3 The third publishing revolution - conputerization

The conputer revol ution provides a new printing revolution, not just in
enabling even faster/higher quality production processes, but having the
capability for new ways of publishing data - e.g. in machine readable form
whi ch can al so be made avail abl e across data networks accessible by end users
from anywhere in the world fromthe w de range of conputers now in use
wor | dwi de. How this mght devel op during the next century can only barely be
glinmpsed, but publishing enterprises will need to keep a watching eye on
continuing innovation, so that they and their customers can benefit fromit.

Conput erised publishing systems can now provide all the advantages of
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document handling and data managenent required for large publishing
operations, such as word processing, pre-press operations, incorporation of
wire services from news agencies (for both text and pictures), archiving and
retrieval. as well as a host of management features

The conventions devel oped for noveable type printing have largely been
foll owed when adapting to. and taking advantage of, the even greater
opportunities for publishing offered by the use of conputer systems in
printing.

The power of conputers and developnents in the use of conputer graphics in
text handling nmean that there is no |onger any need to conpromse the beauty
of Asian scripts - providing the appropriate rules are built into the system
design, any conplexities can be left to the conputer system which can thus
handl e the sane text in horizontal or vertical orientation (e.g. for Chinese
or Mngolian), mxing of left-to-right text (as in European and South Asian

| anguages) with right-to-left text (as in Arabic, Farsi and U du).
Unfortunately, not all systems currently provide all |anguage capabilities.
However. publishers in Asia should be in a position to expect its provision
when they are |ooking for new systens.
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Part 2 - Key Language and technol ogy issues

Part 2 of this background paper (sections 4-10) |ooks at how conputers have
been used in the publishing industry within Asia, and how well - or not -
suppliers have addressed Asian |anguage needs. It also deals with a nunber of
technol ogi cal issues which are likely to affect publishers in the future,
whether they are faced with starting operations fromscratch, or are faced
with the need to update obsol escent equipnent in the future. These issues

i ncl ude keyboards. character coding issues, telecomunications, and other
issues affecting publishing, such as machine translation and machine
transliteration.

Several of these issues. as they affect the general and research use of
conputers as these affect Asian |anguages are provided in the papers of the
CPAL conferences supported by UNESCO

Gven the speed at which technology changes, and the reduced price of sone
conputer technol ogy, and the advantages which this new equipment provides,
few conpanies can afford to ignore its inpact and stay too long with ol der

equipnent. It also |ooks beyond the basic issues towards ways in which
cooperation can help ad~-ante publishing in Asia.

4. Conputers in the publishing industry

In the 1960s and 1970s few publishers were involved in automation. Those that
were initially used themfor general adm nistrative purposes, such as

payroll: it was nmuch later that the pressure, and the ability, to use
conputers in pre-press activities energed. Rather than devel oping |arge

mai nframes or mniconputers. as in other industries, newspaper publishers
were nore inclined to invest in proprietary systems geared up just for
newspaper production, by large conpanies with a track record in the
publishing industry, such as those devel oped by Linotype and Mnotype. For
Asi an users these conpanies were geared up to providing Asian | anguage
solutions? unlike mainstream conputer conpanies.

4.1 Mainframes and miniconputers versus proprietary systens

Conpanies |ike Linotype and Mnotype also provided a [ot of technical
support, and initially nuch of their conputerised solutions also supported
partial ly nechanical or chem cal processes such as phototypesetting. These
systems coul d not be used directly with other conputerised systems that the
busi ness m ght have, for general administrative purposes etc. The genera
busi ness market by conparison was dominated by nultinationals such as |BM
Digital and Hew ett-Packard. However, their mainfrane and m ni conputer

busi ness systens nade | ess inpact on the newspaper industry than in other
comercial areas.

Even the UNI X operating system devel oped and supported by several vendors to
allow for transportability among mniconmputers, did not nake an enornous

i npact here. A though several UN X systems were adapted to make use of Asian

| anguage data, generally these were in specialist departnents of |arge
universities, and they had a mninal inpact on Asian business needs. Despite
any limtations in mcroconputers, considering the vast increases in
conputing power and the rapid decreases in cost, “downsizing” is nowthe
buzzword for many organi zations - even larger ones. Sone of these - even
university conmputer departnents - are conpletely getting rid of their

mai nframe conputers in favour of PC networks. In some application areas

devel opers have even wondered whether it is worth their while devel oping UNI X
versions of their software. considering the increasing power of mcroconputers.
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4.2 Mcroconputers - the Macintosh

In the late 1980s and 1990s, mcroconputers became commonpl ace, one per desk
in many businesses. Wth the possibility of linking several together in a
network, as larger and nore expensive termnals had been linked to nainframes
and miniconputers had been used previously, and with the |arge nunber of
different applications that could be run on them and with the continuing
drop in cost due to increasing sales and increased conpetition, the

m croconmput er became an increasingly useful tool for all businesses.

Newspapers were anong the first to make use of this, particularly with the
Appl e Macintosh (or Mac). The devel opment of nuch higher quality printing
associated with Apple technology enabled it to play a leading role in
newspaper production. Several newspaper equipment suppliers like Linotype and
Monot ype used the Mac as a front end to their proprietary system

particularly as its Gaphic User Interface (GU) meant that it was easier for
new users to pick up than the text-based, user-inpenetrable mainfranes,

m ni conputers and the t mcroconputers. Today, even the Mac al one

with appropriate high quality printing. provides sufficient high quality
desktop publishing (DTP) facilities for many newspapers, through continued

i nprovenents to the Mac. and add-ens |ike Quark Express, and Adobe Acrobat
etc. . often in association with other hardware and software (see the section
on Systens Integration below).

The Mac has always had good |anguage processing at the heart of the system
through its Script Manager. which allows nost |anguages and scripts to be
used, although not necessarily sinultaneously, and there are |ong-established
suppliers of Asian fonts for the Macintosh. Wth the devel opment of the

Maci ntosh System 7, together with Quickdraw GX, full UNI CODE support is also
available, offering many Asian scripts simltaneously, which is of particular
use to publishers of nultinational and nultilingual publications

Furthermore, there is a wide range of other applications, such

as word processing, database and spreadsheet applications that can be of use
to a newspaper business and can in principal be integrated with other
application software to integrate many business functions within a newspaper.

4.3 Mcroconmputers - the PC

The I1BM PC is alnost a misnomer nowadays, in that due to nore open licensing
arrangenments, other manufacturers were able to produce simlar PC “clones” to
the IBM PC, and their are nore non-IBM PCs being used than |BM badged PCs.

The generic PC has continued to be developed, with other chip manufacturers
(such as Intel) and software devel opers (such as Mcrosoft) dom nating
hardware and software devel opnent respectively.

Only five years ago, the Mac had a clear lead in nost of these areas which
affect the printing and publishing industry. The only lead PCs had were in
the wide range of software witten for them - nuch of it not usable or
integrated in conjunction with other software.

However, PCs now equal - and arguably lead - Mats in nmost of the areas listed
above. The Mcrosoft Wndows GU provides a simlar operating environments to
the Macintosh GJI, and the associated programming environnent has led to a
wide range of software, interoperable within the same conmputer. The

wi despread use of networking in conputers has also led many third-party
software devel opers to produce client-server versions of their mainframe
software, which enables large conpanies to make nmuch nmore use of

cheaper mcroconmputer power within |arge-scale business operations than
previously.

-| 8-
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For Asian scripts too, there are now a wide variety of high quality fonts
available. Both for newspaper conpanies who are intending to automate now,

and for newspaper conpanies wth Macintosh-based hardware and software stil
performng to requirements who may need to upgrade in the future. it is worth
keeping an lookout for future trends. The Macintosh is entrenched in current
systens, and newspaper specific software is still being devel oped by conpanies
such as Diwan, but these are also developing parallel Wndows-based versions
of their software

4.4 Systenms Integration

Systens Integration is the “bolting together” of systems which were not
thensel ves designed to work together - even PCs and Mats |inked together.
Wiile for many years Qpen Systens have been pursued as a major objective, so
that in principle any types of hardware and software can run together, the
reality is that Open Systens still have specific limts as to which
conponents will work together — QOpen Systens are only partially open

However, current technology and the current marketplace has led to a series
of third-party alliances and cooperative ventures so that with an experienced

system integration conpany can provide a conputerised solution to provide for
the needs of any enterprise.

Typi cal systems integration in the Newspaper industry m ght be the use of
either IBM PCs or Apple Macintosh conputers (used as “front ends” to a
powerful SQL database system mounted on a mainframe or miniconputer system
incorporating internal word processing, receipt of external data via wire
services, advertisement preparation, incorporation of pictures with text,

page make-up and all other pre-press activities. transmssion of data to the
printer, either locally or remotely, via cable or satellite links in order to
speed distribution! archiving provision and managenment functions. which could
be from several suppliers.

Exanples of larger systens integration in Wst Asia include a nunber of
Arabic papers where Diwan (based in London) has provided the systens
integration, where the Apple Macintosh and/or Mcrosoft Arabic Wndows on PCS
have been used as the front end. although Apple, UNI X or DECVax servers can
be used for some of Diwan’s current NewsNet. CommsNet and PictureNet
applications. Integrating pictures with text is a major concern in today s
newspaper nmarket, as is nmulti-site printing, using telecommnications (see

al so section 7 bel ow).

An exanple of a smaller and |ower cost system wth some of the above
functions, with single-site (local) printing is that of the Dainik Free Press
which is a daily Hndi edition of an existing English |anguage newspaper>

| aunched on January 17, 1994 by the Free Press Goup with a starting daily
circulation of 20,000. The Dainik Free Press uses CDAC s G ST technology to
allow reporters and other staff to use 15 of its basic |owcost DOS

wor d-processors for data input, as well as using external news-agency
information in Hndi, which uses the G ST card to process Hndi data. At a

| ater stage of production, information from these sources is fed into 6
conputers using CDAC s higher level DIP and page make-up software under
Wndows. This is then merged at a final stage in the daily schedule at a
single termnal on the chief editor’'s desk (Figure 8). A smaller scale weekly
paper for Tibetans living in exile in India had also been set up, but had not
reached the critical mass necessary for uninterrupted production.

Manuf acturers of proprietary systems such as Linotype mght argue that their
systems have al so provided systens integration for some years, albeit largely
using their own proprietary hardware, software, interfaces and conventions
(see the conposite typical configuration in Figure 9). There are still large

-19-



Optical Character Recognition (OCR) document. WARNING! Spelling errors might subsist. In order to access
to the original document in image form, click on "Original" button on 1st page.

Figure 8. Systems integration in a PC-based newspaper system (by CDAC
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nunbers of these ol der “legacy” systems in Asia, which have provided
| arge-scal e publishing systems in several Asian cities covering nost of
Asia’s languages used at national or federal state |evel

4.5 Future concerns: technological issues which affect publishers

| BM PCs and Apple Macintoshes have both dominated the mcroconputer Market
for the last ten years, with several manufacturers dominating the mainfrane
and mniconmputer market. particularly 1BM Hew ett-Packard and Digital, as
wel | as conpanies |ike Bull and Unisys. Hew ett-Packard and Epson have al so
dom nated the conputer printer market. The suppliers of |arge newspaper
printing equi pment have also relied on using some of these, particularly with
Maci nt oshes as front-end printing systens.

After a decade or so of stability dominated by the PC and Macintosh
environnents. 1995 also represents something of a crossroads in conputer

devel opment. Not only have the Apple Mac and the PC been considerably
expanded from their original architecture, so that software designed for the

| atest Mac or PC cannot be guaranteed to run on the earliest Mats or PCs, but
their are new. more power ful types of conputers now being produced which may
enabl e conpletely new types of software to be devel oped. Exanples are the DEC
Al pha conputer, and the PowerPC chip, jointly being devel oped by IBM Apple
and Mtorola, which have already resulted in a Mcintosh PowerPC conputer,
with IBMlikely to release an |BM PowerPC conputer soon

New operating systens are also being released: as well as Apple’s Macintosh
System 7, and Mcrosoft’s Wndows NT - both of which can use UNI CODE

encoding — Mcrosoft is also releasing Wndows 95, and IBMreleasing its WAR?
operating system which is a mjor enhancement of its OS/2 software.

Conti nuing upgrades can al so be expected for proprietary operating systems
{mainly in Minframes and mniconputers).

The fifteen years since the advent of the mcroconputer is along tinme for a
conputer design - the IBM PC was only expected to last a year or so before
being replaced by its proposed successor, and ol d computer architecture
places limtations on future devel opments. New chips (mcroprocessors)
conputers and operating systens are already being devel oped, for instance the
DEC Al pha RI SC conputer fromDigital, and the PowerPC, jointly devel oped

by 1BM Apple and Mtorola. In addition there are new operating systems |ike
Wndows NT, Wndows 95, IBMs WARP (the latest OS/2), as well as others like
NeXTStep and Solaris. Chject Oriented Programming is also likely to have a
maj or inpact on the capability of systems to handle a wide variety of

| anguages and scripts. Al these devel opnents mean that systens are likely to

change significantly over the next decade, and Purchasing.decisjons made now
need to be made “future-proof” against any developnments which will make

current systens increasingly obsolescent.

As this affects newspaper publishers, it may well be useful to seek outside
assi stance in | ooking at how these trends may have devel oped when it cones to
purchasing new hardware or software for newspaper publishing, to ensure that
whatever is purchased is likely to continue receiving support.

The above may di scourage newspaper publishers frominvesting in conputer
technol ogy at all, but the benefits that can be obtained from using
conputers in the newspaper business, as in all businesses, nmean that those
who do not invest in conputers will in due course be overtaken by their
conpetitors who do.

Specific issues which Asian publishers shoul d consider when acquiring new
equi pnent are covered below. The principal l|anguage related areas are
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keyboard |ayouts to ensure efficiency of staff; character coding to ensure
ease of information transfer between and within systens, and also related
tel ecomuni cations issues: sorting and retrieval issues for indexes and

directories in publications, and to ensure full access to newspaper archives;
and other issues which may arise in the future, such as translation and
transliteration issues.

5. Keyboards

Increasingly more and nore people involved in publishing and printing are
working at a keyboard for nuch of the day. There are several issues relating
to keyboards which are inportant when acquiring equipment. as over a period
of time they will affect the costs of the publishing operation

5.1 Keyboard shape

Normal typing requires holding the wists continuously in an unnatura
position. In the Wst there are an increasing nunber of |egal cases resulting
from disabilities caused by Repetitive Strain Injury (RSI) associated with
overuse of particular nuscle groups, often diagnosed as conditions such as
tenosynovitis, carpal tunnel syndrome, epicondylitis, etc. This is expensive
to enployers, whether through the costs of the absence, or slow ng down, of
the trained worker, and the need to replace them by other staff who will need
retraining, or in extreme cases, through the costs of hospitalization and/or
litigation, as in several recent cases in the West. Fortunately this problem
can be elinmnated before it arises if appropriate keyboards are used
unfortunately few manufacturers supply them as standard with conputers or
printing systenms, but they are available as add-ens in nost cases

The Maltron keyboard has had the nost inpact in this area. Its main feature
(Figure 10) is its concave design and angled keys which allow the wists to
lay nore naturally, and avoid RSI. Originally designed with an unfanmiliar
arrangement of keys (simlar in principle to the Dvorak keyboard in Figure
11) to allow for a nmore even load on the fingers than the conventional QAERTY
| ayouts (also shown in Figure 11) its sales have increased since QMERTY

| ayouts were also made available on a concave, angled keyboard.

A certain nunber of foreign |anguage versions have been produced, but so far
only European |anguage versions (with accented characters etc) although in
principle there is no reason why other existing keyboard |ayouts for Asian

| anguages shoul d not be superinposed on this concave nodel. The preferred
Maltron Latin keyboard layout is shown in figure 12, and |oading conparisons
with Dvorak and QWERTY keyboards in figure 13 - a standard analysis that
shoul d be performed on any keyboard layout? for any |anguage or script, to
determine its efficiency. Long established use, as in QAERTY and its variants
for Latin script keyboards, is also a major factor as is logical order and/or
menorability, as in figures 14 and 15 (see also section 5.2)

Maltron al so produce one-handed and other keyboards which can be used by

di sabl ed people. As office work is often one of the few openings for disabled
people, as their disability can limt the anount of physical work they can
do, and that sonme governments pass |egislation regarding enploynent
opportunities for disabled people, and that some conpanies in any case mnake
special work opportunities available in offices, this approach may be of
interest to newspaper publishers given that Mltron keyboards exist for PCs,
and are also developed for a variety of specialist termnals.

Sone of the most recent Apple Macintosh nodels now come with a keyboard that
can be split down the centre froma hinge at the top, also allow ng the hands
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Figure 10: Maltron keyboard designed to avoid RSI

Figure 11. Keyboard |avouts: com-a.risen of Dvorak and QWAERTY arrangenments
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to work in a simlar position to that of the Miltron keyboard, which is
useful considering the predom nance of Mcintoshes in newspaper publishing,
and the availability of non-reman script keyboards for Macintoshes.

5.2 National layouts (“typewiter |ayouts”)

Even “two-fingered” typists famliar with a keyboard |ayout can work faster
than typists not famliar with the keyboard |ayout. The cost of a nunber of
slow typists in an organization tends to be a hidden cost which multiplies
over a period of time, but which accountants sel dom acknow edge

Most scripts have national layouts (frequently called typewiter |ayouts)

whi ch have been optimsed to allow the nmost frequently used letters to be
nost accessible on the hone row, and/or to allow less frequently used letters
to be found in an obvious place. Figure 14 shows the Indian national standard
| ayout, with the keys logically arranged in vowel and varg groups: the
prevalent Arabic layout in Figure 15 has clotted letters adjacent to related
undotted letters, based on a |ong-standing simlar arrangenent taken from
Arabic typewiters. A standard layout is useful so that people do not need

retraining when they nmove todifferent equipnment in the conpany, or to
di fferent jobs.

Typewiter layouts are usually fine for conputer keyboard |ayouts too

al though the fact that conputers can do some of the donkey work, such as
automatically determning correct forms of letters - previously done by shift
key(s) or through allocating nore letter fornms on spare keys - nmeans that
conmput er keyboard l|ayouts can be sinpler than their typewiter equivalents
Exanples this are Arabic. where only one letter per key is now required, and
Chi nese, Japanese or Korean, where a standard conputer keyboard can be used
to input characters, conmpared to previous very large typewiters with a

| ayout of hundreds of keys.

In China, Japan and Korea there are essentially four types of input systens:
Phonetic input; Numerical input; Character conponent input; and Al phabetic
coding. Some users prefer one type: others another. Large keyboards were the
normin these countries for early conputers, following the large typewiter
tradition - sonetinmes using multiple shifts, as in Figure 16. However. nost
East Asian |anguage conputer systems now have a choice of input nethods. In
Japan and Korea mpst input is phonetic, with software converting phonetic
characters to Chinese characters if the user exercises that option, and sone
Chinese conputers even allow touch typing of characters from pinyin input.
Most input systenms can now work from a standard PC keyboard.

5.3 Phonetic layouts (“QAERTY |ayouts”)

For conputer keyboard l|ayouts, npst Asian countries either have standards, or
wel | established traditional l|ayouts based on the dom nance of one particular
typewiter manufacturer in the past. In some countries (a) no particular
traditional keyboard was predomnant for either typewiters or conputers, or
(b) several different |anguages are used in that country, or (c) the use of
English (or sonetimes French or Portuguese) as a second |anguage is very
promnent. In the last two cases the use of a national keyboard |ayout as
well as a QMERTY layout, or an AZERTY variant, neans that conputer users
need to menorise two different layouts, frequently w thout one set of letters
being engraved on the keyboard. In all three cases, there is an argunent for
considering whether a QAERTY equivalent layout for the Asian script letters
I's worth using: know ng one |ayout well that will serve a range of |anguages
should be nore effective than knowing two |ayouts less well
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Figgure 14: Standard keyboard |ayout for Indian conputers (from IS 13194: 1991)
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Figure 15: Standard conputer |ayout for Arabic conputers
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Figure 16: Early nultiple shift conputer keyboard for Japanese input (part).
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One argunment against this is that generally Asian |anguages use a greater
range of letters than do European |anguages, so mapping is not always totally
straightforward. However. this also offers the possibility of mapping QAERTY
keys to a specific Asian script layout, so that Asian users need not |earn
the vagaries of the QMAERTY layout if they are already famliar with the
keyboard |ayout for their own |anguage.

As stated above, there are national standards for keyboard layouts for some
Asian scripts, but there are also many countries with no national standard.
International standards may emerge over the next decade: the 1SOIEC
subcommittee responsible for UNICODE has also recognised that it is necessary
to be able to keyboard this nultilingual repertoire, and one of its working
groups already has keyboarding of the UNICODE repertoire as a new work item
al though work has not yet devel oped much beyond that.

6. UNICODE and other character coding issues

The general issues of coded character sets for Asian scripts are well
documented in greater detail elsewhere. and thus only general issues are
covered bel ow.

In order to reduce the cost of localizing products to provide foreign

| anguage versions of their software. manufacturers are already building in
“globalization” or “internationalization” capabilities into the newest
hardware and software. Conputer architecture used to limt nost
character—sets to S-bhit sets, which in nost cases limted a conputer’s
functionality to English and at nost one other script - and the coding for
the other scripts varied greatly: in Figure 17 any 8-bit conbination in
colums A-F mght represent . for exanple, either an accented Latin letter, a
Geek letter, a Russian letter or an Arabic letter as well as an Indian
letter depending on the application, the conputer and the software in use: a
situation prone to anbiguity when data is transferred globally. That
limtation no |onger applies. and current conputers offer the capability of
using 16-bit sets to code uniquely around 65,000 possible characters - enough
to cope with all official languages and scripts in use worldw de. Figure 18
i ndi cates unique codes for Devanagari which cannot be confused with other
scripts.

Several large nmultinational conpanies, nostly based in the USA, decided that
the open systens and systems integration approaches could be best served by
agreeing a specific 16-bit character set for international use. This was
devel oped by a group of conputer manufacturers who formed the UNI CODE
Consortium for this purpose. and the coding in UNTCODE is now identical to
that used in the international standard |SQO|EC 10646: 1991.

6.1 Limtations of UN CODE

Al though UNICODE has the potential to allow conputer use in every users

| anguage, just making appropriate al phabets and character sets available does
not make the software inmmediately usable by those whose |anguage is not
English — the dom nant |anguage of conputer applications. It will thus be
sonme time before nultilingual applications are devel oped for each |anguage
market. Even as it stands. UNICODE al so has sone limtations, in terms of the
likely increased costs involved, and also in terns of the |anguages covered

6.2 Increased costs

Al though for Asian countries UNI CODE provides the advantage of encoding nost
— but currently not all - scripts used in the national |anguages of Asian
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Figure 17: Indian Script Code for Information Interchange (IS 13194: 1991)

HEX] O 1 2 3 4 5 6 7 8 A B C D E F

O] NUL DIE SP O @ P p M T X S EXT
1 | soH DC1 | 1 A Q a q R S S | A
2|sxpc2" 2 B R b g s oa ®s

3] EX DC3 # 3 C S ¢ s T s 9 ®

4 | EOT DOC4 § 4 O T d t ¥ W T 1 3

5] ENQ NK % 5 E U e u < S S - S Y

6 | ACK SYN & © F v v T ¥ F ¥ Y

7 | BEL ETB 7 G W g w I ¥ F 9w 1

8 | BS CAN ( 8 H X h x I ¥ 9 T

9 | HT EM ) 9 | Yo y F B % INV

Al LF suB J o Z z ® W T T

B| VI ESC + K [ k| R ow ow

C| FF Fs < L \ I | T 3 1

D|CcrR GS - = M ) m ) T T 3 .

E| SO RS > N A n - T T 3T R

Fis u 7/ ? O _ o @ DEL S T ¢ . ATR

Figure 18: Uniquely coded Devanagari script in UNI CODE\ISO | EC 10646
00 FF Hex Letter

00 A zone 004C 0000 0000 0100 1100 |
10 (Alphabetic) 0061 0000 0000 0110 0001 a
20 006E 0000 0000 0110 1110 n
<o T \ 0067 0000 0000 0110 0111 g
40 0075 0000 0000 0111 0101 u
50 | zone 0061 0000 0000 0110 0001 a
60 (ldeographic) \\ 0067 0000 0000 0110 0111 g
70 \ 0065 0000 0000 0110 0101 e
80 \ 002E 0000 0000 0110 1110
90 \ 0000 0000 0000 0000 0000
AO | T T T T T T T \ 0000 0000 0000 0000 0000
BO O zone \ 0933 0000 1001 0011 0011 |
Co (Open zone) \ 093F 0000 1001 0011 1111 f
oo | _ ] \ 1 092A] | 0000 1001 0010 0000 s
EO R zone \\ 0940 | 0000 1001 0100 0000 7
FO (Restricted use zone) \ 0964 0000 1001 0110 0100 ]
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countries, there is an increased overhead. The main reason for this is the
overhead in storage and transm ssion costs for many of its sources: in its
official 1SO form (1SOIEC 10646) UNI CODE requires 4 bytes for each

character: even the pernmitted 2-byte option will still double the storage and
transm ssion costs for all other |anguages conpared to the norm of one byte
per character outside of East Asia

The inplenmentations |isted above involve relatively mssive and expensive
hardware to run UNI CODE inplenentations. Ways will also be found to nake
UNI CODE information nore manageabl e given the preval ence of nore nodest
conputing resources in many enterprises.

For instance, Reuters in the UK is working on using UNI CCDE for indexing news
items fromits East Asian sources, in order to facilitate the devel opment of
a conpletely international and multilingual news service. from various parts
of the world. However, Reuters stores the itens themselves in their origina
form for East Asian |anguages the 2-byte formw |l be inconpatible with each
other as sources in Chin.?.. Taiwan. Korea and Japan use different 2-byte codes

for items in Chinese, Korean and Japanese. even though the sane characters
may be shared.

6.3 Range of |anguages

Currently there is only one comercially established inplenmentation of

UNI CODE: M crosoft WndoWws NT. Athough it provides the structure for all of
UNICODE to be used, in the current version of this operating system only
European |anguages (extended Latin, Geek and Cyrillic scripts) are
supported, although Mcrosoft have promsed a separate Arabic version.

An inplenmentation for UNIX - the MASS system devel oped in Singapore has been
announced, which will cover Chinese and Tam |, as official |anguages of
Singapore, along with English. Its devel opers also speak of the possibility
devel opi ng versions with these |anguages for Wndows 3.11 and Wndows NT.

UNICODE itself also has some deficiencies as regards certain Asian |anguages.
For instance the Indian scripts encoded have relied on outdated interna
docunents rather than national standards - i.e. [SCII (Figure 17)

Using UNI CODE coding means that only certain |anguages (e.g. English,

Russian, Hebrew, Arabic) will get benefits such as direct sorting wthout
devel oping additional subroutines, as they have used specific codepages which
work that way - coding for other |anguages works out |ess fortunately.

Some scripts for national |anguages, and |anguages with several mllion
speakers, are also currently not encoded. These |anguages include Burnese?
Khmer, Mal divian, Mongolian. Sinhalese within South and Southeast Asia, and
Tibetan and Yi within East Asia. A second edition of the international
standard which enconpasses UNI CODE (1 SO IEC 10646) is being planned, and it
is hoped that more contact will be made with the countries concerned than was
done for the first edition. where outdated standards were incorporated.

Al though the costs of two-byte transmission and storage will reduce over tinme
applications, currently doubling the costs of these is a significant overhead.
8 bits satisfies nost |anguages, except Chinese and Japanese (and Korean

with hanja). 8 bit codes will easily provide for nost Korean usage, in North
and South Korea, despite the conplexity of the conpound shapes, which run
into the thousands.

Chinese, Japanese and Korean conputer users are generally happy with their
exi sting two-byte systems and see little advantage in changing to yet another
two-byte systeminvented in the USA
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6.4 Ways around the disadvantages of UN CODE

A 2nd edition of 1SOIEC 10646 will be devel oped before the end of the
century. which is likely to remedy some of these deficiencies. The likelihood
is that some conputer systems will also develop in a UN CODE-conpliant way
using 8-bit chunks of UN CODE rather than actually conforming to UNICODE in
its full 16-bit nmode. This approach may work in sone |arge organizations and
applications where they are well used to using a whole range of conversion
routines. so one-byte to two-byte. or three-byte to two-byte conversion
routines. should not add too many additional problens. The W ndows
environnent will be increasingly inmportant, both in a Wndows 3.1 (S-bit
character set. except for specific Chinese. Japanese. or Korean versions of
software) and Wndows NT (nostly always 16-bit character set) guises

Some UNI CODE- conpl i ant devel opments in include Uni Type, devel oped by Gamma in
Santa Monica, California. This is derived fromword processing within a
Wndows environment. but will also work within other applications within a
standard Wndows 3.1 environnment, but excludes Chinese. Japanese and Korean.

A sinilar text-based DOS equivalent. which is also capable of upwards
mgration to a Wndows environment, is also being devel oped by SESAME

Conputer Projects of Harrogate, United Kingdom which also provides a subset
of the full UNI CCDE

In India the G ST technol ogy devel oped by CDAC in Pune is a graphical
environment in both DOS. Wndows and the Apple Mac environnent, for nost of
the |anguages and scripts used in the Indian subcontinent. Although not
extending nuch beyond South Asia and Southeast Asia, it has the potential for
expansi on beyond that area. Its advantage over UNICODE is in conpatihbility
with 8-bit national standards, particularly for the Indian scripts — UN CODE
is not conpatible with the current Indian national standard.

7. Tel ecommuni cations and publishing

The wi despread use of tel econmmunications in newspaper publishing predates the
use of computers in the publishing industry by several decades. Telegraph.
tel ex and tel ephone services were w dely used anong newspaper staff fromthe
end of the nineteenth century, to increase the currency of news conpared to
the fornmer reliance on physical transport systems. This increased the
currency, but at the extra expense of involving additional staff to decode
rewite. retype. or rewite the original information, in conparison to the
situation today where the reporter’s original copy can, if required. be fed
straight into the publication at the last mnute

7.1 Telecommnications in traditional publishing processes

The growth of the international news agencies led to the need to send data in
several different |anguages. A number of bilingual solutions were devel oped,
rather than a multilineal solution. to enable specific channels of

comuni cation between specific users, and different arrangements for each

| anguage mght operate in different newspapers and in different news
agencies. (One of the nore generally used approaches during nuch of this
century was the Chinese Tel egraph Code, which used four—digit numeric codes
to represent specific Chinese characters out of the approximately 40,000
characters that mght be used. This was al so used in general conmerce, as
wel | as in newspapers. and required very highly trained encoders and
decoders at each end. This was al so used in some early computer applications
as there were still people who used this as an input system but fromthe

m d-1980s nore logical input and storage nethods were used for Chinese
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Even today, nmost comnunication tends to be nonolingual or bilingual, with
standard uses set up - e.g. in India a newspaper mght only want information
in Hndi froma news agency which only dealt in information in Hndi, and the
same mght also be true of some news organizations in the Arabian Qulf. In
both these cases two cases well established S-bit codes would be used. Even
when news itens are available from international agencies in the target
| anguage of the paper, quite frequently newspapers will get the information
in the source language (typically English), and then translate the news item
in-house into the target language of its readers. The |arge news agencies are
having to change however, considering that both their news information and
their customers are using a wide range of |anguages. For instance Reuters now
enpl oys soneone fulltinme to advise on UNTCODE and its inplications. as it
regularly deals with information in Arabic and Japanese, as well as European
| anguage information. In ternms of conventional publishing operations
mul tilingual use in telecomunications remains conservative. However, that
may change during the next century, particularly when new information
iervjfes and media based around conputers start to become used much nore
eavily.

7.2. Tel econmuni cations and new information services

The growth of both earthbound data networks, and of satellite communication
has enabled countries to provide a w de range of new information services to
their citizens. Sonme of the larger Asian countries have been in a position to
provide their own satellites: others may see cooperation with other countries
as the best approach to work in this field. Gulf Net is the informtion
network which has been developed in the countries of the Arabian Gulf, which
has been devel oped on a cooperative basis, and is wdely used within the
academ ¢ and business sector. An alternative approach is that of the Indian
government , which is perhaps the nmost well-known Asian country to have
l'aunched its own communications satellites, which are used for a wde variety
of broadcasting and news dissemnation activities. The nmmjor advantage of
satellites over earthbound conmunications infrastructures is sinply that they
require far less infrastructure. and the equipnent that can be used is what
citizens mght buy for other reasons.

As an exanple, in India the nunber of televisions in use are twice as nmany as
the nunber of telephones in use, and as a relatively standal one item
television may be a very useful transm ssion medium for publishing. Again, as
PCs are increasingly used in everyday business and honme l[ife in many parts of
the world, CD-ROMS, and floppy discs are useful transmission media, for this
rel atively standal one equipment, as well as electronic mail, where the

communi cations infrastructures exist. Conmputers are increasingly nobile, as
are telephones, and battery power can enable nobile data transm ssion for
both conputers and tel ephones in certain circumstances.

7.3 A case in point: telecomunications in South Asia

As well as standard television programmes, the NIC and Doodardshan, the state
television conpany, offer a teletext service called Intext, based on the well
tried technique of transmission of data in parallel with normal broadcasts

but accessible to any television user with a sinple decoder, and offering
various information sources such as printed news summaries, and also
nationwi de railway and airline timetables. One specific devel opment of the
software has the potential to allow any of the services to display data in
any one of the country's official languages, in any of the nine officia
scripts.

CDAC - the Center for the Devel opment of Advanced Conmputing - is currently
-30-
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embarked on a prototype programme for a further devel opment of this apEroach.
again enabling the use of any of the Indian |anguages, called Teletrak with
funding from the Department of Electronics of the CGovernment of India. One
advantage of using satellite transmssion is that any part of the country can
be reached, no matter how renote. As an exanple of this, satellite dishes
mounted on trucks played a vital role in helping the planning teans, and
enabling them to pass on vital information both to energency workers and the
| ocal population during the earthquake in Maharashtra two years ago.

In terms of cooperation, there may be scope for some of the other countries
in South Asia to benefit from simlar approaches. or to cooperate directly
with their larger neighbour, especially as their national |anguages work in a
simlar way to |anguages used in India. There are no technical barriers to
this, although in some cases political considerations may make devel opnent
slowin this area.

7.4 A case in point: telecomunications in Central Asia

The United Nations and sone of its permanent programes (such as the United
Nations Devel opment Programme - UNDP) and specialist agencies (such as the
International Telecomunications Union - [TU) have assisted several Asian
nations in providing satellite access. One of the nost recent initiatives is
benefiting Central Asian countries within the Conmonweal th of |ndependent
States (CIS). specifically Azerbaijan, Turknenistan, Uzbekistan, Kazakhstan,
Kyrgyzstan and Tajikstan, through UNDP's creation of country offices together
with a satellite Wde Area network to strengthen conmuni cations among UNDP
offices in the CIS and Eastern Europe. Although designed primarily for UNJDP
use. it is intended to widen the audience to other agents of change, such as
parliamentarians. government aid coordination agencies, chanbers of commerce
and the media. Aswell as offering access to databases of United Nations
specialized agencies. it plans to extend access to databases in acadenc
institutions. as well as to provide a secondary network using the worldw de
Internet system As well as intending to assist the region’s integration into
the world econony. it also has the potential to be a tool to increase public
awar eness.

Ventures |ike these have the potential both to assist in getting information
to newspapers as part of’ the general publishing process, aswell as being a
new medi um of information to the end user, provided they have appropriate
conputing and communications facilities.

7.5. General barriers to nmultilineal telecomunications

However. comunications is still one area where multilingual activity
currently lags behind other devel opnents. Some public access communication
networks only allow 7-bit codes. Sone data networks do allow the transm ssion
of S-bit, or even transparent data. but there are no universally accepted
ways of automatically formatting data so that the data in the | anguage
concerned will be read by the receiver as it left the transmtter. UNICODE is
only one of several ways in which data in a specific |anguage can be
transmtted, and costs twice as nuch to transmt as 8-bit encodings. By
itself will not solve all these problens, until the mpjority of conputer
users worl dw de use equipnent that follows UNICODE. Wat is needed is

addi tional work, and liaison, by organizations involved in standardization
and tel ecommunications, at national, regional and international level. to
ensure ways of doing this. At the international level, the ITU, and the
Internationalisation working group within I1SO are appropriate bodies to work
on this: at regional |level CPAL may be appropriate, together with the Asian
Institute of Technology: at the national |evel, examples within the
government of India are the NIC, RIND and CDAC.
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8. Printing issues

The history of printing technology is discussed in section 3 above. As this
relates to Asian scripts. Fiona Ross’s book on Bengali printing provides a
useful overview of trends up to and including the early uses of conputers in
printing. Mny of these coments also apply to other Asian scripts. as
paral | el devel opnents occurred these - not surprisingly as there are only
three basic types of script (see Figure 1). However, conputerization has made
increasingly rapid strides, even within the |ast decade.

8.1 Technical processes

It is worth examning sone of the technical processes involved, as regards

| anguages. The processes involved with Desk Top Publishing (DTP) have had the
greatest effect of publishing. since this conputerizes nearly all pre-press
processes. Originally developed with small-scale publishers in mnd. the
econom es of scale they offered enabled existing conpanies to do much nore,
and new organi zations to begin publishing

The standardization of Postscript (a Page description |language) and its
adoption by many conpanies who provided and/or used printing technology, was a
mej or breakthrough. Postscript used the page as the basic unit. and provided

a neans of controlling nost processes - including text processes - as

graphical entities. Some of the earlier systems were inflexible with editing
once the page had been set up, as the text and colums needed to be placed
around pictures. as well as taking into account surrounding colums, but nore
recent software is nore flexible, and processes |ike hyphenation, kerning

and choice of font size on a page can be highly integrated to allow for

| ast-m nute changes. and the whole production process can be speeded up.

8.2 A case in point: kerning

Most scripts have letters of different width — the main exception being East
Asian scripts, where characters usually occupy a square, and even here
different spacing mght be used to indicate vertical or horizontal direction
of text. In Latin script the letters wand mare wider than i and 1.
Proportional spacing usually gives them the appropriate width in

publications in order to aid reading. In nmost Asian scripts these differences
are even nore marked. The najor developments in printing nost Asian scripts
cane about once graphical handling of text replaced character-based systenms
in publishing - nost Asian scripts could not be adequately represented on
screen using - for instance - 8xl6 pixel character cells, and even where the
printer provided proportional spacing this meant that the screen |ooked
considerably different to the printed version. The WSI WG approach avail able
wi th nost Macintosh, Wndows, and even DOS publishing systens provide a much
i mproved approach, and in many cases also allows any accent - or vowel sign -
to be conbined with any letter in nost scripts

As an exanple, sone of the conplexities of kerning (overlap of letters) are
shown below. Figure 19 shows how this was dealt with in “hot netal” days -
conpositors would need to find the correct forms of letters, as well as to
allow for possibly inserting vowel signs too. For running costs theis
represented a considerable operating and training overhead in terms of tine,
and in capital costs representing a considerable outlay to cover design and
manuf acture. However, nowadays this type of information can be held by the
conputer, and information on “kern spaces” used to calculate positioning of
letters (Figure 20). Considering the range of scripts covered, and the use of
scripts with simlar properties elsewhere in Asia, India provides a
particularly useful nodel in this area. Several Indian organizations, such as
RIND and CDAC, and CALTIS have been active in printing devel opments here.
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36 Figure 19: Using hot metal conposition to achieve kerning in Arabic script

1. Unite de voyelle
2. Unités d'espacement des voyelles
3. Creux pour emplacement des voyelles 5. Caractéres avee crénage

4. Caractére o découpc pour permettre 6. Caructéres sans erénage
Femplacenent dunités de vovelle

L’illustration montre la haute complexité du systétme de composition
mécanique voyellée présenté par la société anglaise Monotype. En haut une
démonstration de Il'assemblage des caractéres mobiles, en bas les divers éléments
intervenant dans la composition d'un mot, vue d’en haut et de profil. La lettrc
sin (4) se trouve découpée en deux pour permettre l'intercalage d'éventuels signes

de voyellisation.

37 F gure 20: Using conputer-held data to achieve kerning in Indian scripts

Kern Space Concept

Devanagari

Width defined Width defined

for Letter "KA® ned
— for Letter 'LA’
Kermn space Kem space
Physical width ——m—
of Letter 'KA' Pot;yLsé%aelrvng
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Hindi Malayalam Telugu
V-]

gd SHMISO v 3956
Oriya Kannada

QS QIfage RBRTY W

Alternate waystorepresentthe same word
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9. Oher issues: Retrieval, Sorting; Mchine Translation, and Transliteration

Sorting and proper retrieval of information is inportant for nost
publications, whether it be to produce lists of personal nanes (e.g. for
births, marriages, deaths. or for examnation results) or of conpanies (e.g in

stock market Iistings), or for annual indexes of articles, or for retrieva
of information from newspaper archives for internal use. These issues are

al so inportant when new nedia are used, such as CD-ROM etc. as nost of them
rely heavily on structured indexing rather than merely free text to retrieve
the appropriate data.

If items are not sorted as readers expect, they will conplain if they cannot
find information as they expect it. |f reporters and researchers within the
newspaper cannot find past articles and other information on a hot subject,

there is a risk of current articles not being as precise as they mght be

The world increasingly relies on translation of everything fromnews itens to
large articles and books, from one |anguage to another. The workl oad of
translation agencies continues to grow. Conputers play their part in these as
nuch as any other organization, and in fact translation agencies provide a
useful nodel for the take up of bilingual and nultilingual technology that
my be of sonme use to Asian |anguage publishers. Transliteration nmay also
affect how effectively information is retrieved in some circunmstances.

9.1 Retrieva

This last situation is a real one. The research librarian of an Arabic
newspaper recently described to nme how their conputerised, Mcintosh-based,

i ndexing system failed to locate certain past articles because the
information had been input correctly. but some included hanzated letter forns
(in effect accented forns) while on other occasions the plain letter forns of
the sane term had been put in. Wthout dealing with this, some archive
material could easily becone |ost.

European |anguage conputer systens are nowadays expected to enable retrieva
of the same terms whether or not the accents are used: the same criteria
ought to apply equally to Asian language ternms in conputer systems. However,
all too often this is not apparent until the systemis installed and paid
for, and extra costs are incurred to put it right, or else it may not be
possible to correct this fault.

Msspelt terms will always get lost, but even here it is increasingly
possible to pass lists of terms through a spellchecker: it is inportant that
all critical software used in the publishing operation is sufficiently

| anguage-awar e.

9.2 Sorting

It is inmportant to ensure that any software acquired allows sorting to take
place in the proper order. and in some cases special software may be
required. Even in UNICODE. which has been designed to allow the use of al
Asian scripts in current use, does not provide direct sorting wthout
intervening software, except for a few |anguages, specifically English,

G eek, Russian, Hebrew and Arabic.

All other |anguages, including those which use extended versions of these
scripts, will need additional software. Mst bilingual 8-bit operating
systens do provide for this without the need always to use special sorting
software, but such bilingual systenms do not exist for all Asian scripts
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In sone cases, conputer manufacturers nust still wait for sorting orders to
be established before they can provide appropriate software: an exanple is
Mongol i an, where different sorting orders are in use in both the Inner
Mongol i an Aut ononmous Region of China and in the Mngolian Republic.

9.3 Machine translation

One feature of translation is that mother tongue speakers produce far node
readable copy in the target |anguage than do nother tongue speakers of the
source language. A simlar consideration also applies to machine translation.
This is still,in its early days as regards comnercial systenms, although nuch
government funded research in the West has gone on for the last two decades
No commercial machine translation systens exist for Asian |anguages, except
between English and Japanese; however nmachine translation research has been

undertaken for several years in Tunisia on devel oping systenms for translation
to and from English and Arabic.

It is likely that even with comrercial systens available from conpanies |ike
IBM (with its Translation Minager 2), even for European |anguages machine
translation will nmean machine assisted translation for many years to cone.
Even then, such is the variability of use of languages that it seens unlikely
that machine translation will ever reach nother tongue translation status
except for highly specialist use, with limted vocabularies -

weat her forecasting systems were one of the few successes in the early days.
The ol d apocryphal story fromthese times is likely to be as good as ever:
how do you stop a conputer translating the English phrase “out of sight:

out of mind” as “invisible idiot” in the target |anguage?

9.4 Machine transliteration

Onearea which may be of nore inmediate use to publishers in some respects
than machine translation is machine transliteration. This would enable

consi stent use of terns, particularly nanes, to be used both in publishing,
and in archiving, and retrieval - particularly where personal names and place
nanes are concerned. The TRANSNAME project in India is an exanple of this,
where nanes in directories can be automatically displayed in any Indian
script, and also in Latin letters.

This approach is particularly applicable in countries where the same, or
closely related |anguages, are used with different scripts. Indexing terns in
a common script and allowi ng output of terms in other scripts would also
save effort. The former Yugoslavia provides the most well known exanple in
Europe of where this approach was used - the same words could be represented
in either Cyrillic script or Latin script on an alnpost exact one-to-one
basis. Exanples of where this could apply in Asia include India, where place
names in particular are pronounced the same in both Hndi and Udu, even
though represented in different scripts; simlar considerations apply, in

proper names at least, in Hndi and other official |anguages/scripts of
[ ndi a.

Conputers could also help in other countries in Asia, particular where
active changes of script is taking place, or likely to take place. Exanples
are in Azerbaijan, and possibly later the other Central Asian republics
within the CS, where the script is changing from Cyrillic to Latin script;

and al so in Mngolia where the script is being changed fromCyrillic to
Mongol i an script.
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10. Looking beyond the basic issues

In publishing, as in all walks of life, it is all too easy to becone immersed
in the technical issues and everyday events that make up most of our working
life. The nature of publishing however, is to |ook outwards to the wider
world, both for the producers and suppliers of information and for the
readers.

The nature of today’s world is shaped by global events as much as nationa
events. One of these global factors is the increased amount of business done
between nations, and an increasing amount of travel and nigration among
countries. Thus each country has to take account of large nunbers of people
speaking different |anguages: sone countries, especially the larger countries
such as China and India have had to deal with this situation for many
centuries. Publishing in these countries has grown up with these realities,
and it may be useful for countries increasingly facing this situation to
learn fromthese two, different, Asian models, as well as other parts of the
world where this situation has cone into being nore recently.

The key to all this is cooperation at all levels, and planning and acting
together, and that is the focus of part 3 of this background paper.
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Part 3 - Synthesis of basic issues and recomendations

11. Synthesis of basic issues

11.1 Overview

Al though the conputer revolution, with its massive inpact on publishing,

began in the West, changing economc conditions nean that Asia may begin to

have certain advantages particularly because of the vast wealth of talent in

conputer applications in newy industrialized Asian countries, and the

conpetitively priced skills conpared to costs of simlarly trained staff in

the West. This could enable the traditional East-West dependency to be

reversed. In terms of Asian publishing this would enable:

(a) the defining of Asian rather than Western priorities, and

(b) in being able to supply Asian solutions to neet Wéstern needs, and
exporting Asian technology to the West, and or enabling inward investnent.

11.2 Prime issues concerning |anguages

In ternms of script devel opnents, governments need to ensure that any plans
for language reform are well known, and carried out to a realistic timescale.
Script usage in nost |anguages seem fairly well settled, although specific
actions are already taking place, or likely to take place soon, in parts of
Central Asia, Mngolia, and Hong Kong after 1997. Any reforns also need to
feed into all parts of the education system so that there is a pool of

potential enployees who can work in the publishing industry, and also of
readers for their publications

Conputer suppliers need to ensure that their equipnment neets the |anguage
needs of the publishing industry with a full and appropriate range of
characters, and with appropriate printing, telecomunications, sorting and
other facilities for these |anguages. Conputer conpanies, and standards
organi zations need to ensure that the standards, equipnent and software that
they produce is based on actual Asian needs, and not on \stern perceptions
of Asian needs. For sone |anguages (particularly in Southeast Asia) issues
like word division — i.e. where there are no spaces - may cause additiona
probl ens which need solutions, e.g. in hyphenation, and in indexing

11.3 Prime issues concerning conputers

Considering the large investnment in equipment, software, support and skilled
manpower involved in publishing technology, it is worthwhile for publishers
to enploy, and/or to buy in, professional assistance to cope with this
rapidly changing technology. No-one wants to find that their equipnent has
suddenly become obsol escent, or that conpanies providing systems or support
have gone bankrupt. Knowi ng what choices are available, and what are the
effects of specific actions is inportant to the viability of any enterprise

Al though microconputers are the front end to nost publishing systems, a
publishing systemis nore than just the sum of its constituent parts
Providing suitable systens integration, and dealing with any “legacy” systens
which may be out of date, but still have some usefulness left, and relating
the publishing system to other conputerised operations in the organization
(such as purchasing, payroll etc.) may also make econom ¢ sense

There are also a wide variety of technical issues, such as interfacing
different conputers, operating systems, and devices, and ensuring that data
s consistent throughout, and beyond, the organization. There is also the
issue of dealing with new conputer nedia, as well as of interaction wth
broadcasting organizations, as news sources are shared, particularly as there
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I's increasing comon ownership by the same conpany of both broadcasting and
publ i shing enterprises.

Sone traditional printed publications are also using new alternative nedia
such as online information sources, and CD-ROMs,t0 provi de sonething nearer
the immediacy of broadcast nedia for rapidly updated information, especially
for structured information in tabular/database forms. Again, there are riva
conputer platforms and operating systems: which will domnate is unsure,
although it is likely that future operating systens will offer some degree of
conpatibility with existing operating systens.

Several concerns, both current and future, revolve around input issues
Future input issues include voice input and OCR (Optical Character
Recognition). Both are in their infancy, even for nost European |anguages,
and especially as regards comercial systems for mpst Asian |anguages. Sonme
information sources exist already but need inputting again as they are ina
di fferent language. Machine translation (M) may inprove over the years but

there will still be a major reliance on human translation, even if Ml becones
nmore wdely used.

Asian |anguage keyboard layouts still need sorting out by manufacturers and
standards bodies alike. West Asian and East Asian keyboard |ayouts are the
nost standardi sed, but several |anguages between these areas use a variety of
i nput systems, none of which is prevalent, or even optimsed for use by
typists in those |anguages. Physical keyboard design to reduce RSI may also
produce some new approaches in the next few years.

11.4 Standardization requirenments and realities;

Keyboard layout will be increasingly |ooked at by standards bodies, but given
the variety of Asian |anguages, character coding will be one of the big

I ssues over the next decade. Mst advances are likely to be built up around
the 16-bit UNICODE, but not all Asian |anguage issues have been addressed -
coding for sone scripts is inconsistent with that of national standards, and
not backwards-conpatible with existing 8-bit standards, and others have not
been coded. Standards bodies also need to recognise that the use of UN CODE
means increased storage and transm ssion costs for many |anguages.

The Internet, and other electronic transmssion nedia will form an increasing
path for some published data. However, these worldw de networks will need to
i mprove nethods of handling multilingual data, and sending it by the

transmtter, and appropriate decoding by the receiver, whatever character set
is involved by each

11.5 Conclusions on the inpact of technology in Asian publishing

Far Eastern conputer systens are already dom nating VWestern nmarkets, and an
i ncreasing nunber of Western conpanies are already locating nuch of their
conputer R&D work to India, so Asian countries are now in a nuch stronger
position to make use of new technology in publishing. Asian countries can
capitalise further on this through cooperation at all |evels between

organi zations in each country, whether individual publishers, news agencies,
printers, typographers, distributors, conputer organizations, etc., either
individually or through appropriate trade associations and professiona
associ ations; through national, regional and international bodies.

Once the goal has been established, of enabling Asian |anguage publications
to reach many nore of their people, in ways that make the nmost of available
technol ogy, and relevant focal points established, this goal can be pursued
in every national, regional and international forum This will provide a
shining exanple of using technology to serve mankind.
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12. Recommendations for action

Section 12 provides a series of suggestions in a variety of areas, which
could be used as a basis for formal recomrendations during the conference. It
| ooks at national cooperation, which can be done by governnents, the
prospects for regional cooperation within Asia, and for international
cooperation, particularly pointing out a few of the ways in which Unesco has
been involved in the past, and coul d becone involved in the future. It also
provi des some suggestions for publishers and individuals.

12.1 Government action:

CGovernnents shoul d ensure that they have active standards bodi es coordinating
activities regarding use of their national |anguage on conputers. They shoul d
ensure that they are represented on the International Organization for
Standardi zation (1SO, Concrete exanples are India, which plans to upgrade
its participation in the International Organization for Standardization (1SO
from Qbserver (O menber) status to participant (P-nmember) status, and has
sent a delegate to working group sessions of SO IEC-JTC/SC2/ W= and
SC2/Wz3; and China, which has also ensured that these ISO working groups are
aware of all its mnority languages and the scripts that they use, so that
these can be included in 1SO 10646. The recently announced plan by the
European Conputer Manufacturers Association (ECMA) to “fast-track” a new
edition of 1SO 10646, which would al so encode those Asian national scripts
not already encoded, may in fact be an additional opportunity for Asian
countries, rather than a European inposition. Cooperation with ECMA may be
less costly than with 1SO and resulting standards are widely accepted as |1SO
standards, and currently ECMA standards are available free of charge. Asian
governments should ensure that their standards bodies are in contact with
ECMA regarding devel opnents with their scripts.

It is also often up to governments to ensure that adequate tel ecomunication
links exist, whether though terrestrial means or via satellite. Many Asian
governments also run the mjor news agencies in their countries, and
government regulation may determne the environment for the devel opment of
other news agencies. Governments can ensure that appropriate technical
knowhow is available to news agencies and newspapers, so that the free flow
of information is not subject to any limtations of |anguage technol ogy.

12.2 Regional cooperation - assessment of existing organizations

Through Asia as a whole, Unesco has played an inportant role in helping
pronote regional cooperation. Exanples are the two CPAL conferences (Conputer
processing of Asian |anguages) co-sponsored by Unesco. The Asian Institute of
Technology (AIT) in Bangkok, has acted as a secretariat for CPAL, and as a
clearing house for relevant information in this field, having been involved

for many years in automation projects involving Asian |anguages. | recommend
that Unesco also contact other relevant centres in Asia, such as CDAC in

Pune, which are already involved in assisting in publishing ventures, and
ALDCC which plays a major regional role anmobng Arab countries, and Unesco is
in a good position to identify other possible focal points too.

As the use of scripts sometimes transcends national boundaries, it would also
be useful to encourage regional cooperation at a nore local level. For

exanpl e, where there are well established regional intergovernnental

organi zations in specific parts of Asia, such as the Association of South
East Asian Nations (ASEAN) and the Gulf Cooperation Council (GCC), these nay

be appropriate bodies to foster cooperation and specific projects. In other
cases, regional trade associations may be nmore appropriate.
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12.3 International cooperation: roles for Unesco and other organizations

Unesco and its national comm ssions have already had an influence in the area
of language technology through work it supports. Exanples are: (a) the
Workshop on conputerization of Burmese, Khmer and Lao Scripts, held from
15-17 July 1993: (b) the wide-ranging 1993 Unesco survey on Khmer-font coding
by Maurice Bauhahn: (c) assistance provided by Unesco and others to
typographers in Asia, €.g. through the provision of experts to help devel op
Thai and Lao typography in the late 1970s; (d) its devel opment of

mul tilingual software tools such as CDS/ISIS, in use in many organizations
throughout Asia, mostly in an MS-DOS environnent, which could well be useful
in archive work in publishing enterprises; and (e) Unesco’'s liaison status
with the International Organization for Standardization (1SO.

There are further specific things which Unesco could do in this area.

(1) It may be useful for Unesco’'s liaison status could be used to provide
expert representation of the needs of Asian nations to the appropriate
standards working groups concerned. Unesco has not sent representatives to
the appropriate commttees in recent years, and sone of the Asian countries
concerned been in a position to send them These actions mght help ensure
that the full range of Asian scripts are available in future equipment.

(2) Further assistance in specific projects relating to |anguage technol ogy
may al so be appropriate, along the lines of those |isted above, particularly
where the commercial marketplace had not already provided adequate solutions.
(3) In particular, considering the usefulness of CDS/ISIS as a tool (see (d)
above), and its w despread use. it is essential for Asian users that Unesco’s
recent devel opment of a Wndows version of its search-engine for CDS/ISIS is
“language-aware” for the particular characteristics of various Asian-language
versions of W ndows.

Several organizations. both regional and international, cover the fields of
conputing and publishing and related issues discussed in this docunent.

I dentifying issues and priorities for action in this area by 1Gs and NGOs
and coordinating and funding any useful activities may be inportant where
local conditions may mean that the private sector or national governnments are
not in a position to take a |ead. Exanples of such organizations include the
International Federation of Mster Printers, the International Institute for
Journalismin Berlin, the Gaphic Arts Foundation, and the Gaphic Mdia
Devel opment Centre in the Hague (formerly part of the State Printing Ofice),
| FRA and INES. In some cases national organizations (such as CDAC, RIND and
CALTIS) may be in a position to offer regional assistance beyond their
national boundari es.

It would be useful to conpile a directory of such organizations! and to
involve themin joint action in this area. Coordination wth other
organi zations within the United Nations famly of organizations, such as UNDP
United Nations Devel opnent Progranme), the World Bank, and the ITU
glnternational Tel ecommuni cations Organization) would also be useful
particularly where funding may be available. ldentifying good practice and
nodel setups in Asia, and enabling visits to them by appropriate technical
staff could also be useful (see also section 12.4) bel ow

12.4 Action by the private sector

VWhen acquiring new equi pnent, publishers should push for apﬂropriate o
solutions for ASian languuge publications, e.g. to ensure the availability of
wi dely accepted keyboard layouts for specific Asian |anguages, and are likely
to take care of future needs, such as increased use of telecomunications and
new medi a
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Suppliers should also ensure that equipment supplied is able to take care of
| ocal needs in developing countries. for instance to allow for interruptions
in power supply. Building in solutions like the battery-powered Robust PC,

devel oped in India. and the use of laptops for certain tasks, as well as the

use of reliable in-house generators, need to be considered by conpanies
providing integrated systens.

It would be useful for many Asian conpanies to arrange study visits by
technical staff. both to other conmpanies and organizations both in Asia and
the West, Many technical devel opments still originate in the Wst. although
the balance is beginning to change due to the cost advantages that Asian
countries can offer, as pointed out in section 11 above. Many conpanies and
experts fromthe newspaper publishing industry worldw de are based in and
around London and other Western capitals. It may be useful to plan neetings
of NG in these capitals who are involved with developnents relevant to
newspaper production in Asian |anguages (see also 12.3 above).

One benefit of visits to or neetings in Europe is that several major
conpani es, organizations and experts which could provide expertise to Asian
countries are located near together. Advantage coul d al so be taken of the
fact that such organizations can afford to participate in events like the
current conference, and indeed may see commercial advantages in doing so, and
even in sponsoring sone activities. This would allow nore of Unesco’s funds
to be channel ed towards sponsoring travel for Asian participants.

For exanple, neetings in London might involve participation fromLinotype and
Monotype (as devel opers of multilingual typesetting equipment with perhaps
the largest installed base of equipnent worldw de), Diwan (to cover some of
the West Asian |anguage aspects. and aspects of systens integration): East
Word/ South China Printing Conpany (to cover sone of the East Asian |anguage
aspects); Reuters (to cover news gathering elenents and data transm ssion);
Seybold Limted (who provide a series of international technical newsletters
on various aspects of newspaper publishing, and who have regularly covered
non-reman script automation in their Seybold Report on Publishing Systens)

Mal tron, (covering issues such as keyboard |ayouts, ergonom cs and heal th and
safety) as well as several national and international newspapers (including
the Arabic A -Hayat and the Udu Daily Jang) and a wide range of consultants
and software suppliers in the area of Asian |anguage systens. Simlarly

useful participants could probably be found in other European capitals.

12.5 Action by individuals

What ever the action of governments, regional and international organizations
or publishers, and whatever nechanised or conputerised systens are
installed. the success of any newspaper depends on the people in it.

New t echnol ogy can be seen as a threat when existing practices and
procedures. with which people have sonetinmes undertaken for much of their
life, when changes are introduced suddenly. Conputerised systems need to be
understood as a servant to help undertake a task, and which can be nade to
fit into the ways people work, not new masters to which people are forced to
conform Changes in procedure often comeabout only gradually, when people
suddenly spot ways in which they can do things better

G ven the increasing power and availability of conputers, and the way
conput er designers are beginning to address Asian | anguage needs as much as
other users, and their increased use within the newspaper publishing
industry, new technology can provide new opportunities, and how people use
its potential can be a major key to success.
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Ergonom cs and Safety Conference: edited by Fereydoun Aghazedeh.
Amsterdam El sevier, 1988: 321-330; and from

HOBDAY, Stephen W Conputer related upper linb disorder: a keyboard to
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In the md 1980s, the Sanskrit Text Archive project was faced with a major
amount of keyboarding in Sanskrit, and OCR was exam ned as an option at
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