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Marathi and Computer

Alka Irani
Chief Investigator IndiXll, Senior Research Scientist, C-DAC, Mumbai, alka@cdacmumbai.in
with implementation support from Swapnil Hajare et al of
janabhaaratii (funded by TDIL, MC&T, Govt of India)
C-DAC, Mumbai (formerly NCST) ¢ janabhaaratii@cdacmumbai.in

UNDP defines human development as
expanding the choices for all people in society.
This ensures the creation of an enabling
environment in which all can enjoy long,
healthy and creative lives. IT can be used to
promote education, learning, communication
and networking, neither technology nor
products can be taken off-the-shelf from other
countries, because the conditions, needs and
languages are radically different.

Given the present financial, technical and
linguistic constraints there is an urgent need
to improve the conditions for equitable and
affordable access to computers so that the
benefits of IT are distributed across all sections
of the society.

It is said that ‘No man is an island’. In the
same way, according to me, the days of stand-
alone computers are over. Computers all over
the world are networked to form Internet. This
new, dynamic, flexible, powerful medium called
‘Internet’ is dominated by one language.
According to a survey, 85 % of the contents
on Internet are in English while less than 5 %
of people speak English as their first language.

Collaborative content development for
Marathi — The need

We Indians are proud of Eastern
Civilization but are in great danger of losing
the advantage our rich civilization has if we
don’t preserve our cultural heritage.

Language and culture go hand in hand.
Currently, Indian software professionals are
busy making unbelievable progress on all
fronts of computerisation all over the world but
as far as our own cultural repository is
concerned our contribution is naganya
(insignificant).

R
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Marathi, computer and Internet

Marathi is a language with rich heritage
and abundant literature. For most of the
people in rural Maharashtra (educated or
uneducated) this is the only language of
communication. Therefore when one thinks
of using computers for public health, rural
development, education, e-governance and
media along with enabling computers to read,
write, print Marathi text, the interactions with
computer, the help material etc. and most
important the contents to share among
community members need to be in Marathi and
in the script used by Marathi i.e. Devanagari.

We can see quite a few websites in
Marathi. Most of the Marathi newspapers —
Loksatta, Maharashtra Times, have their e-
copy on Internet.

A question to ponder over is how many
Marathi speaking people are using Computers
for interaction (chat) in Marathi or for sending
mails (e-mail) in Marathi.

Education and Computer

The conventional education system is
unable to cope with the rapidly changing
information needs of the education domain.
The vast Knowledge Base available in foreign
languages can reach masses only if it is made
available in local languages. Currently, the
educators are unequipped to handle the rapid
pace at which the Information world is moving.
If the current model of teaching is to be
sustained continuous input to the educator’s
knowledge and a continuous collaborative
learning mechanism must be available to
them. Getting familiar with this new medium
will make their job easy and enjoyable. Once
they have their lessons neatly organised and
kept, it will not be necessary to go through the




process of preparing presentation all over
again. They can make incremental changes.
Many of the mundane day-to-day jobs like
keeping track of students, their activities,
progress can be minimal. Email is a cheap and
affordable medium for information exchange
while web-pages can be used for publishing
as well as for bulletin boards.

Computer, local languages and
Employment opportunities:

Ample employment opportunities are
available, the need is to make local languages
like Marathi successfully to computers. Many
Government offices are confronted with the
task of working in Indian languages. The
nationwide project PURA on initiative of our
President and a great visionary Abdul Kalam
for Providing Urban amenities for Rural Areas
is already working in that direction. If
competent people (teachers/students) are
gathered, and resources are provided,
educational contents for rural settings can be
developed using local skills. Contents will be
understood much better as they are written
by the people having similar cultural
background (peer learning). Local
newspapers, magazines/TV channels need lot
of contents to be input, edited and produced
in local languages.

Computer and contents

Computer is an ideal medium for content
management. With drastic reduction in costs
of disk drives and invention of many
affordable, flexible, compact storing devices
like pen drives, the contents can be stored
efficiently in compact format in a way they can
be accessed anytime, anywhere.

Some desirable characteristics of contents
are:

4+ Contents should be in standardized
formats. For a collaborative framework
to succeed, the methods and
conventions used must be stable,
universal and scalable.

<+  Multiple ways of organising, viewing,
browsing data must be possible
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<  Multiple layers (that can be merged or
separated as per the need) building
various hierarchies, abstractions must be
possible.

+ Contents should be attractive to view
(education should be fun). With use of
multimedia it is possible.

+  Contents management systems should
have provision for entering/retrieving
contents for disable people. This means
visual or speech interfaces should be
possible.

<  Content units should be distributed at the
same time fairly independent to allow
content developers work independent of
Computer Network when it is not
accessible

The Scenario

Many stand-alone packages for bi-lingual
text input exist. The two important landmark
achievements in 80’s from CDAC are:

- Rupantar (Software solution)

The rupantar phonetic coding scheme
was designed during early 1980s at a
time when there was no Devanagari text-
processor available for inputting the text;
the PC revolution had not caught up and
most of the work was done on main
machines of Digital at NCST.

It was designed during development of
transliteration softwares Swaroop and
then Rupantar which were basically
computer-based systems for converting
names written in English script into
Devanagari equivalents.

Transliteration of the entire English
Telephone Dictionary in Marathi, sorting
and made it ready for printing; also used
the scheme for printing cheques, printing
certificates, etc.

- GIST (Hardware Solution)

The Graphic and Intelligence based
Script Technology (GIST) group of C-
DAC, Pune has introduced a GIST card
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for inputting Indian characters on DOS
platform.

The GIST card has been the cornerstone
of some of the most crucial
computerization programs of India such
as the Land Records Program, the
Election Commission ldentity cards, and
citizen surveys.

- Standardisation

Fundamentally, computers just deal with
numbers. They store letters and other
characters by assigning a number for
each one called encoding of the
character. Currently there are two
standards for devanagari encoding on
computers.

ISCIl — ISCII is an Indian national
standard for character encoding which
was revised many times. The ISCII-91
code retains the standard ASCII code
while utilizing the upper ASCII codes for
Indian scripts. This makes it feasible to
use Indian scripts along with English
computers and software in an 8-bit
environment.

The ISCII code table is a superset of all
the characters required in the 10 Brahmi-
based Indian scripts including
Devanagari. These scripts share a large
number of structural features between
them as a consequence of their common
Brahmi origin.

- Unicode: character encoding

Before Unicode was invented, there were
hundreds of different encoding systems
for assigning these numbers. No single
encoding could contain enough
characters. These encoding systems also
conflicted with one another.

Unicode provides a unique number for
every character, no matter what the
platform, no matter what the program, no
matter what the language. The Unicode
Standard has been adopted by Apple, HP,
IBM, Microsoft, Oracle, SAP, Sun,

¥
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Sybase, Unisys etc. Unicode is required
by modern standards such as XML and
Java. It is supported in many operating
systems, all modern browsers, and many
other products. The emergence of the
Unicode Standard, and the availability of
tools supporting it, are among the most
significant recent global software
technology trends.

Incorporating Unicode into client-server
or multi-tiered applications and websites
offers significant cost savings over the
use of legacy character sets. Unicode
enables a single software product or a
single website to be targeted across
multiple platforms, languages and
countries without re-engineering. It allows
data to be transported through many
different systems without corruption.

(Unicode and ISCII standards differ. ISCII
is a 8-bit character encoding, Unicode 32-
bit character encoding. Unicode was
based on ISCII-88.) The latest ISCII
Standard is ISCII-91.

However, even today many standalone
packages — text processors for inputting
text and printing with their own
encodings.

What was done to enhance quality,
inclusiveness, diversity at NCST (now C-
DAC Mumbai)

The two recent projects at NCST (now
C-DAC, Mumbai) is a step in right direction to
make Indian Language pro available to
masses on computers and Internet.

1. IndiX enabling the medium for
reading/writing Marathi

The basic IndiX agenda is that the text
processing should be as easy as it is for
English user. The technological challenges
addressed by IndiX is to identify the minimal,
logical and required changes in Indic text
processing and embed these changes within
the lower most level of a widely used and
deployed software architecture GNU/LINUX.




GNU/Linux (many times known as Linux)
is a computer operating system and its kernel.
It is one of the most prominent examples of
free software and of open source
development: unlike proprietary operating
systems such as Windows and MAC OS, all
of its underlying source code is available to
the public and anyone can freely use, modify,
and redistribute it.

A Linux distribution for example Debian
Knoppix bundles large quantities of application
software with the core system, and provides
more user-friendly installation and upgrades.

Initially, Linux was primarily developed
and used by individual enthusiasts. Since
then, Linux has gained the support of major
corporations such as IBM, SUN, HP and Novell
for use in servers and is gaining popularity.

2. Localising the medium for Marathi -
janabhaaratii

The broad objective of janabhaaratii
project is to enable wide use of Indian
language computing through Free/Open
Source systems and applications localized in
Indian languages.

Janabhaaratii teams responsibility is to
promote use of Indian language computing
among people through development,
deployment and support to the community. All
this using free and opensource softwares
which can be used, modified and distributed
free of cost. As part of the project, the team
has come up with a LiveCD (a cd containing
complete GNU/Linux Operating System)
which is out-of-box working solution for Indian
language computing. Using janabhaaratii
liveCD, one can have all the tools required for
Indian language content creation available at
no cost. The CD is also supported by good
HowTos and guides.

Another initiative by the team is to make
more and more people aware of the Indian
language computing through the use of freely
available tools with the help of awareness
workshops and training programs. The team
has organised/participated in a number of
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workshops and trainings for educational
institutes as well as govt departments.

As part of community building, the team
has also developed a collaborative portal
called aantarabhaaratii as platform for all the
content developers, translators, engineers,
developers etc to come and interact. Marathi
localisation of popular desktop applications is
also being coordinated with help from
marathiopensource group. With more and
more volunteers contributing in translations,
we aim at developing marathi interfaces for
most commonly used applications like office
suite, web browser etc.

Here we quote Sowa

The point is not just that we can handle
large chunks of knowledge as though they
were atoms, the important thing is that we
should be able to find out way through these
complex nested structures to whatever
individual fact or relationship we might need
at any given time. We should be doing this in
a very flexible and efficient way and avoid
having to look individually at each of the vast
number of facts which are not relevant to the
problem at hand.

— Sowa[Sowa, 1984]

Framework for Content Management: A
necessity

The framework of information processing
by modern computers are still not so flexible
compared to human flexibility in information
processing in the real world where many
problems are ill-defined and hard to describe
using algorithms. Therefore in order to cope
with such real world problems it is essential to
pursue the fundamental ways of human-like
flexible information processing. The buzzword
here is “Real World Computing”.

“Real World Computing” is a paradigm
of information processing which aims at
furnishing the real-worldness (or flexibility) of
human information processing to information
systems.

Human beings are “Real world
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Information systems”

In order to make “Real World Computing”
possible following issues need to be tackled.

Q Cost of service

QO Ease of access to information
Q Reusability of information
a

Empowerment of the typically bypassed
to use ICT

Q management of information overloading
(too many contents)
Q What needs to be done?

QO Provide access points (community
centres/kiosks) (infrastructure)

Q Allow mechanism to transfer knowledge

Q Promote easy, affordable and enriched
medium

Q Create frameworks to share contents in
local languages

Hardware costs are falling day by day.
With the advent of OpenSource and availability
of GNU/LINUX platform the basic software has
become affordable. With Government of India
and various state Government agencies
sponsoring various projects and building
infrastructures, providing access points or
community kiosks, success of collaborative
framework depends upon creating frameworks
to read/write and share contents in local
languages. The first step towards creating the
framework is enriching the medium called
computer.

Enriching the medium

In order to be effective, the Knowledge
Representation Framework on computer
medium should provide ways and means to
the one who designs the knowledge base to
state what it is all about in an unambiguous
way to enable the system to search relevant
information. To state this it needs vocabulary.
This vocabulary cannot and need not be
created arbitrarily. In order to have a universal
convention, the concepts from natural
languages should be the building blocks for

2&
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computer-based systems as well.

The proposal: Intention-based knowledge
organisation

Basic units for information exchange we
are proposing are chunks.

handle

body

Chunk consists of two parts handle and
body.

A handle helps in retrieval of the body of
the chunk. Handles contain info and meta-
knowledge or what is called ‘intention’ of the
data. The body is called ‘extension’ of data.

In neuroscience, the basic unit of human
memory is described as a chunk. (note: While
proposing production systems as general
models of cognitive architecture {Anderson,
1983], [Newell 1990], and as a way to
represent human expertise in computer
programs, the primitive structure assumed is
also chunk.)

Retrieval in computer systems:

If we want the system to be flexible,
retrieval should be possible in many ways:
deliberate, through meta-knowledge, multiple
scanning and searching. Picking data using
‘handles’ or organizing data based on
‘handles’ can make retrieval fast and effective
if ‘handles’ are chosen carefully.

Chunks can be organised using
abstractions

leveling
partitioning

pointing

clustering

Implementation of chunks is simple just
create text files with tags. (XML format)




For example: < Name >

< author >
< creation date >
< body >

Chunks can be classified. Each class can
be described using what is called dtds.

General purpose retrieval

The biggest advantage of computer is its
ability to transform/rearrange/collate/
reorganise data on demand to suit a purpose.
One need not ‘hardwire’ the data right in the
beginning. Once the ‘handles’ are identified,
the same chunks can be organised in various
ways depending upon the purpose.

For example: Marks can be arranged
studentwise or subjectwise.

Books can be organized authorwise or
subjectwise or by year of publications

Conclusion

Various groups are advocating different
formalisms as “best” for the job. Many times
issues are handled in isolation. Methodology
and tools are not provided in all the cases.
We have no perfect answer to what is the best
structure. Things will evolve. The structures
will emerge.

The tasks of building the medium and
developing contents can be taken up
irrespective of the final structure if we can start
building chunks.

An enormous amount of work is required
to build an underlying vocabulary.

However, various sources, various
Government-sponsored projects like coil-net
have already started and we all can join hands
and work.

Action plan :

1. build dictionaries - work on
standardisation

2. build dtds — data definition structures for
various tasks in various domains
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3. build linguistic resources — concepts —
higher level concepts, - vocabularies in
specialized domains

4. build contents as chunks (meta-
knowledge + knowledge) without
finalising structuring, presentation
choices

If all the “content developers” i.e.
teachers, trainers, library science
professionals, writers, reporters contribute to
the “enrichment of Marathi on computers” by
filing the chunks, Marathi and Computer will
certainly go hand-in-hand.

Immediate priorities include

. More and more content development in
Marathi using a content management
framework

. Translations for application GUI and
operating system messages
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X TR HIaeh TR T ST ehIehuTel STeiet
fema. araR 1wt auiye =T Tea 3ucTsy &% hd




AEHTEE e AT et a & e I,

“TTE ST S ek |
R SFgaTd 2 Ut e |
et 1eR Wk | Hesel |

T ST ¥ SGeTelT 3TTe. FhTe 2168 81 &Rt
TR,
Ty

HETIHTAT=AT TERIITA WA SHaaRId e Ha! Hel
TIITE Ad, TTAHIT=AT S o ol ey U
TR oA WaTgTa Tfeed |iehfdeh foeme
g FTA. Ro o1 Iaehr=AT IRl wied, H, &b,
frw®t, gaqe @ o1 9= . fa. @. vre =
aifecga gt 71 facai=n my e o 2
IfEvTER Tatare gl #el. Hehes, Gat, ThHTed,

e ‘Tertes’ Aefiter &¢ <t oftest -

‘T Yo Tl el sl wid st a9 A
a1t e srafd; aglen desft veelt or@; @@
HlesaLTaE-t ITeTd 3Ffd; Meretan =St i @k
I : 9d 2 | g T 9= g@ﬂ%ﬁﬂ%ﬁ&'&lﬁ
e St ohat: QTG oIgeh Hicil areiet Bid: e
T ATATDH AL Sl ohed: T IS TG
Torarciet : e U e : U UE e : W ARy
e st 1

T TAledd qeehlel= 9T 3e A9+ feoam.
TR (JTSTRI) & T €9 iid, 16, S
3Tt & 2Tqul [dhTesTe T IR, e ¥ Hews
TG & AT, TG TS FETS! SR T
< 3Tha= HIVH (AT Hefe 3R e 31T STeT)
HTcsdE FEUTS! T 7 il FavTS] ST, hT. AT fashiet
Td TR Adra, e cnsreffe seeaniid et
3.

® TUTSH JMTOT ARIST @

T, forara 7 T w1eg Hieel d STehi
Teg AGHE I ATFHATERIC e TR . & 3T ATl af3TsesT.

STTTERTATA T TS ST

BT HITHTCH T 311G, FaTaTeHeRa! 316k T
T THeaTeTEl JaTd. SITd TaEe e AR 7.
33T, TN G A STafet ;R T Al R

TEUTSI JTfeehTeaTd el HUIa ©el Tehi=it STeR=HT
I gud B,

TSI A Afdrees -

TERTEY SO T U, 37 2 Y T TS
T TR, I, 0, S AT IH FSH T gan
e, ¥ UaS @ =1 o fo-fora, gy - 9o, agva
ITeaTd 3 TSt T foha R qur-avr, waw -1, 7 2t -
3-341, HI1-HI-AR THE-GH131-T60—. ‘@ ?
ST A 3T, o AUSH SR A T3Tse] et hitsl,
el €3S ToaEid ', |, S @ gael gaam
TEhTeaTd Ufehehe GerefioRuT=h vat creaed deaw
o ) 1eE TR AT Tl fwd. 3uesfia 3=r
L AThRe TSI Taeht oo, a1, v e,

TR

GEFaUAT qIetaEt A fam emea uw
UG S o (Tehal=id d 3Teha=i) 4.
(3, Sad 3.) fwrrea (e, W, met) ®
FfdeRTela TS dfres. fgdien a wgeff= uem
AR e, Tgefl, vt et andier fasshiandt ‘e’
B I AU Al g A1 JSIE S, U, 3 3
geirer f-=gefl, o7t for v, =n-wt sn-weeft = v
HATEBATd. TeTd AT Jeb ITeaT™ HTH=Ied 2d.
aTfeeRTeTdia AUEE JTesuul o JdHH HSTag!
EAd. THTEISR TSI o0 & AU AT

Teh e STfdeRreaTET feud.

3R



qd, i, et - qrEf, e, T e,
TawaTet-offadt, srg, Ak, 3R A fawfe
TWRYET TS 81 AU et hell. et o
FAdaTEF AAF ATEATd ATHTSTA  feadrd.
ARG . |TE, ST, TR, 3. JaehTer
T AT (SIS oIt ) 3 Reiocrehies 7,
). wiorsTenes-ahH, 2eiv areH, s, i s.
e, T 9 TAISIeh 4Tt 1 3a1. fawara.

Fdfo=m

AR A S7IHh 1= ¢ Sel TR ST@o AT
33T ST - TR 37 Terelt oot eTTferTesra sTareer=n
3o TBHe el 11 fawal. areT = foer Wy 39
‘13 Ha wreeff AT, A=gTe Tren, WT, Te ATt
TTE = T4

TSIl AT ITe8 TSI atTes 27eff 37Tt
32T, FHFASHE 37T = TS AU ST, FHaeHed d1s
= TTAT AU AR,

ISR

TGS eqqUeTd dfesaquial 31me.
STIYRIIE T68 TAN BIAHT FUSH Tl [ohUTRS
el IRATIAT. Y TIRI §&hd I8 9, T ,
Fifafermm, wiram 3. weg SO 98 TG AT,
- AT T T T ST Seted! TUe fewrara.

MUY T : - TR, 3T, =, 01, WU,
R

qEA SATAAT B ;- STON-3T07, 3 B-3%, G-
e, =T - =, S-S, Tgst-Ost, -0,

2t 9Teg ;- Tft vTeg BT @1 WA a9
ez AgamRir=n A1 Tl 2dl. ST Hed TehdTd
SREEdT Ad TATE. AT M AN, 387, AR
(SIS hT0T) ISART (STTROT) 3ATesT (TaT) et
(ImIe® ) @Te (2Tet) =T (3Tevft) foae (Few) die
(320) T (512 o1k (AT ) 21 (U9T) © wreg oreft

o TUTSH IMTOT ARIST @

FHTEA heTedT STTEETE TehRT=aT NG STTe TETd.
FHTE ATd qfHeB, deTT] Fae 1 Zie wToeh 31am.

HAE Ieg ;- TERIPTAA SHHTAH FHaS
ST THes e YIITcTeh o TREahiceh Stalfcaehges 3+
S 6] TG AUSIA HIH [ Ulgetel X
FHTET hees T HIBTYL THRI STHeTe! faadTd.

T foH Uil e 2153 : - TMieres (Tee)
Frrer (SsaTe) TTE (e, TeTel 8. ) STefoha (3TeHh,

i) = (Freft) GRpet (GT) OISR (FRUTEERNT)

TSR TR STHCI HeTe 163 : - FaTed
(¥HTerTeft) SR (§1) siges (TfastT) =1 (T2) 7]
(W) 37g (YTl Araest) St (S5eh)

T WU B § S ST g S
ARG AU GUREUAIUT &1 AR Fagal
TR E. SR (93) W de] v fopa fie
(frg?) we et aifes wread! wetd a1 Hiela
@

Tt Sae ;- e et faee wEn vae
SO I 3168 SATCehTesTd faadl. TgReH Raatsiea
SATHHOTIHR SHTET ST FEUTS & % ST ITehT=al HEAHR
HTHT TeaT e T .

WeTehTei I TS 3.9, 340 o §¢ko -

FI @, T U= U9, UfdeEie Teaasr O
YT TR T IS WIteh 3118 a3l
ferftaa anfeca 3uctsyr ™ Sk w@™ e a1
BTGB ST AT g et Rad Hfeem=a e et 3uced
ATEId, TEVH TR Ycfiek qHTE U SR ST
TS AR d Wet fodiq. wet fadieen 3 qieoft
TR e T oI 3. T e Frdt=a
ATIYeh SASTATT TS IqT.

TEIYMTD STRTAGEE - JaTHA] HTAH,
(2%,%4,%& o 3Taeh) T@ere= (2 3 3d®) T
15 (%, ¢ A IR ) T hICTEE TLL THT0! Hie ST
U ITehgseT T BR dHTEd ATel. HeAehialdiet
T TR ST - FEamI=AT 7Sl HIoe 38




HIRIITT, THATE 16, TR o MR A= VGG
T Srcte s Terreft, fedt, ey, e et
HTYehT= ot HUST BT, FRISAT aile e =T it
Tk UTOTH SATCAT. JUT Tcehlet 14 aliet e Y- shral 3T9aTg
STes T Tl SATGeAd HTal. ShIoT UTToreh STewa THTSTT=AT
fafare warqm fmior gma.

FATASTATE TS - %4 ST AR AT, S
S A1 USRI FeRIgr= Tow= §ad STl Ha
T I 3T ATfgcashi=a Iad & =1 fafere
TSI T AT B Bl 3Tk Rt Ireare 3T
AU TSl

T WS 9168 - EIehIci A AU 9 dTes
faTr, I e R Fevrst wrEfE uRem 2. daqd
T STk BT I B1d BIaT. &, deasf ATa Teahic
ST e, TG TSI, THTSIERRUT, 37eahR0T ATaR
ERHTET YIS YT IS, RSt AerSi UsteagrR
T FhLE B o T ol el ST ATl SR ohetl.

TETET AR RO BT TS ST il
Tdia anfecaffid et
HRER ARSI - 311 Fac=an 31 =1’ gl-
THISTAT-HTIST- AT T 31 el desl Tesdl
YeTeTd - 9T,
o = A fRaT oTE @ ST a1 - 9,
FITAT - STTEd.
I = - -3, ATATE - A, TR
- ‘amees’ T AU 9 A feRan ‘e’ 9 wUIR -
ramer-saren, feren-wren, g = T -sedn
- TggH, I =1 ‘3’ - geHd - diedd, geln-
T35 TR 01 - FroaTet-ShelTet, ATeTeRT - ATt
o AT - 7oA~ TR, T - I, ITEA - A

U - STHHA - ST, FHo-Fo]d- T -
SR SAATeTed S Wl a et AT Jaram

® TUTSH JMTOT ARIST @

TUdta ATl (Q 3T, FiS, Siferst, [Te)

TR ST TUTeR TRUTTH - I=RGse St
HIETT RO STl TH1 SHTHUIGRTE! STl BE]
3 Il T TSI UeshaH! IdTd. 381, IWEER,
FraT, FiHamd. et forre FaT foemor e e -
TR S, T g0, oSt ufeet, Tgh fermae A At
Ugd ST, dTeIETeH drd 3ot vt f3hamae firg 2ot -
EaRu

HTE ITeRTIRIT el fehaTae sett - ST -
TS0, STETSTO! ATHTITE - Wi, Sactu RIS
- FHO g,

BRI TS 37 3T Tfiehmett.
.19, e1em - e, @, e, foegpa.
31se AN - WS, @R, form e 3.

T JAN - WeRER, WAL, YeslTd, arega |

el Bl a% g0 I fed wee wda
.

321, 911, o (Shrer), fom (fomaeer), TR (T
T (FAN) T () 3.

Tt et TeEed YeeHEAT - BR Hid 3.

331, GWHT (FREHT) Tt (W) SR (ATeIeR-
AYER) I (Fefieam) T (Fagafam = faevfia,
Ui

RIS YTeqauETeTd e Tiad - TSI, I,
I, SATARI, Te, ST gehidd T2H HRET o T
T3 3.

Il 58 - TARA, @ (T -a) T

(o) STareR, =, ameT (qeRTei) wehR, AT,
(GATHT) 1, T (37aT).

I 3153 - 311 9 (31T8]) WTeE, GRIHd, SR
TGN ) U, ST, BT, fRTeer aer (TdR-3=)

%2



giie GA (YHR)

T I - TR (38R - <I@TE Bgl) Wi et
STt

T3y Tioeh - SIS STeaTH1 gk 9168 BT -

e WSt - IR, Jereshy, ddtfar,
JeBeRgd, UaITd, HATHATE aredides BT &l TR
AT WTHTeTct feTe WTHT 3T, JUT T[S e HHfesh
- AT e AR € TaY AT HRE T 6] sEerl.
HRET 2 ST AT R HENIgTd aratet! o fo=an
HSTER STEiehTes TR STeTl. TSt S 7 ardl vga=
EISIA

GEH AR - IHAR, ATHI TeqqUE AT
TR e Fad el

TSR - TS RISTH THTe U U
Tl T e BT § T ] UUTTe 3ETeEUT 3TE.
ITegT ST BT 2 AT HI 2T 36T, oaeh (SHER),
smater (Aerest), TR (fSraEmT), Teeen
(STTTEX @HT) 3 WSS - 168 HIIhed
Tietel, T Hesd (%) 3TvadTg (FRfR) ergurs
(F@) ATRY=ST (HATA) G (Thl) 3T I3
ISR @ eI J=N 3 AR,

IS SR RIEER 90 - JeeR, fuevfi,
wevita T e wew sedl fafeen, weaEr
GiTTese (TR, HISHTRST ST, TaTHE SR 3. )
TS AUSITAT SR e80T STt [iHH ATFIa-Hos Hle
HHGE] STl

TSt T afTed -

A IR - T AUl T e (T,
ST HEA TIEIA (ST, o 81 S -4 JAfeieha weredrd
T YTeaTd T, qgHe ITsaTd o T fHHTaRoT 8ld.
-7 - 31 - qUT - AU E - 3 - T - TR0, S - Sers
A A T - GO - o, A - S AR
TfEeiel WEfH - TEd (1) v (o) .
T FTetel - | (TETeT) ot - o, e (faeft)

¥R

o TUTSH IMTOT ARIST @

T (g 3T TR 89l - I (Iced) Fudd
() Ferere (Fretea) e (Aedt) T
(ARTroft) SuTrgd TR forehet 2ot - 71 21 St et
foam. sfaekd - 3fig (3Tissw ) ST=EvT (3T=r),
39 (39) fagpa - wwifeht (Fufedt) gain
(garteroft) o o4eft - 5wt (wirg) St (S€) o 2yt o
(dTe).
T’ Y - fohdes (fohcden) 31aTe (31=m)

RGN - T4 (F) d-(q3) Tt (7<) =0 -
CEE

TREET - IR (TR IR (THR)

T - B2 (3T3) o) (TR) wrE ()

HETITUCEA - SHH (i) JTeR (ST
aiea (%)

=R - Med (TEW) TS (TAT) T@ ()
IS (IS ) TITh ST A TehtoT - ary (TgH)
Feft (F&) 392 (382) FI9A (et ) Wit (Tiferan)
3.

TR - 3TATES (3TaALNB) AT (A=HA) 3.

FE A - o (Yad) W (Yein) 7eere
(TERTY) T &Y SIS S SR gt
AT I SRR ST, STTideRTet =
TSI AR nerrdia fos ufeef o wmd e
& e ) aee.

FUATRAT - HLIAUSI AHIE Irsar=l oo,
YRR, Teanft ek, STeft 3 2 wehrrh ¥ fewara.
ferereamomToT fergroTrere, fervh wreereh €9 3a AT
eIt et Tt HeshTel IA AT i et
T TR R AT Sa A AT,
STeET 3 AT Yot AT ATett. Al 39, e,
I, FEeAl, TTE T, Wl AT, o | & 3.

ToRaTey - TERd SITqEre - ST, g, 2O €.
ITehRd ST - STToTT, =I@ul, <R,




AT - foreTes0l, e, gaman!,
SR fERaTaTehTaE - ATaTsTol, TSR, S
TR - feRaTferer, e,

AT FIEAT - FAHT TRISTIHTOr qoT ShTad
feammoft Amresuor, Tcftya o Seftarde™ ST - 99, S,
TR, gRI=aey - fAdt ordf, aren, ey, A oref
¥ e qUEia femara St adae wdia foua e
Tehel ATfe TSt @ IdqT TS! ATl HerelT 2o
HeY FUSHAT ST e faudl. shawaren 3w
Y AT ARTAT - o, T, 7T, A3, T Jeadid T
Wk UETa fouard. (YRS, afist, wifed) adam
ST FEUIS! OTfest A1 3H 3T 391 = ST fegh
3R, (et 31 seerT)

ToRal SToRTUT®Y - 379, B, AT FTq=AT ThRIH
- TT= e TV, ATSHT & FTei! 3a1. Hiest 21
TS = 23 T3 3T B9 0 AUSId &6 el fohat T 7
forammug geff 3o - A=, A= .

(SIHT T ek T, T, e AT AT B
et 3TR).

1 T A AT, VohAT, & &9 fowel et
fogam.

ATRITIR - AL TSI 7T ATSHT ST T
A, Ufd - SHITEUETd f8d. 9ITeT 3TeTST U1 S Td
FTSIEEd 3. TRUNER Idl. §g® o 99 AT Tehree
ATFRREAT 3ATES3d.

T HRY FHE o5 Tl AT 21d o g
Tfeet. Tohal STIdeRTc & STat=a FIde SIevmr
S AT FUETd fagd ol

HEATRIS I IR T - =T el 3aTe - (3.

. %00 =T THIH)

ERIICRICIREINIIRPRIGE SRRl
R8T Aeha AT0Y | 9 7 2 |

frer=ft urgft T | <hrEEtE g |
foreTr =1 oel w1 | et it 1201

A U TSI - 3., §44 T 3TSIaN,
IR SHaTst IEER e e Tl IRREE
Tohg PTG TR ATRaT=N STTAT e &R Jell o
THTO] TSI A3 HEhIL ShTH ShTaad ArTel.

TRTaTSit TR <Hehisia U3 ({ A6 Q&&¢).

off TETed FerEaTH
*“sft ey Fersiia srafed areft steisha TSt
[ERECREEIDRECDEI SRS RIS

Tt ferarsiivs, emefiate.

JoffcT & SO TR P THEH ot TTTEST.
I0LT SHATHATH! |G helTHaTd shell. E 3TTi
A = ATt TERTSI Uk o SfeTd &<l 3 91 9 g™
TR Tt TATI qreTeT TSR sSteed |01 1159
T BTl Tt WIS ST aret au ay gre
TIEdT, A SR JreTsiae! AR @ 95d gL gl

FJUS, FHHIG, [HATIE FLATEd 397 ATH
fafe == vt fowd. Faes qa g fmio et
(FreATEd -shej s - FTasfl wer ST

‘T 9 #wPd ad (TeATEd-HH e -
TAHIH ) TEghIT= AT Id ST - uIehe 3Tdett O
TN A FaT=h d efteft” (A1 wevfi TTena)

He AU veeE - fafay whR - 9%,
T, TGN, TATITCA T ST I THos WeaEIE aTeall
J HTE THTOTTA et (ATget forem heret 211R).

® TUTSH JMTOT ARIST @

ST STt GFel SUIR ATegl, FeU ol N Tt shedl.

(fermmsft 31T sregEam i fetfeetal o - (23
T 263R).

RS MM g, TG4 HeA - WG AT ASTEH
STET ATET. Wd T it o e g
TN Ye fGadma el oATel. S Bael 3118
fearaTa IfIett YgT S SIS R hel, TSI AR

Ww.”
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AT TSI T AST -

3. T, 2¢%¢ A UNTETE geTell. TS 3T g
FTCAT. AT R0-3Y% Y {EeTatr= gidt 1 hieala
FUTETH dEcd . SUST=AT USiad i Faeasii 3/
‘gl T e Hrel. TRIEE =, e,
ra-eforeRT=n IRY, wiitfdes dreAm=h a1e, 3 gea:
T THAAT I AT SR BT 3 A1 g
T BN, TG GE el e, S g, Sy
TR ST e, TSTehla HTHTISTh 3Tk, TReahideh,
giffes Tterfors fEacrauetst et aifys
Tercgaurn, ahterd-r=n A9 fomm St sTufar o1,
Y eI TSER S0E JTAR@ET I e,
STRUTTATEA IS SIS 313 AT I3 AT B W
T IR THFIUIH BI ead. 3a1. TRET (M) |istR
(FiesR) TAfisA (TaAftheed) & ¥ uedasr a
i fewdTa. Tt shieTde! STfatd, seatriara
HIURATSRS Fehiel IR Bl Tfeet. 26 (FH) BT
(1) 3ferdes (Bifeieet) el (Teret) firema
()

FRISTIHTOT STRATC e §el WTHTa 1 e fegd .

HTA eI ToTerum=n ufiurm - 3. 9. Q¢ 0l
eI Y AT o S SIS TITeST g% e, Tganiie ey
FEHT § ¢\ T Ufeet Heheft oief eIt fett. ¢ 8
T UEe e e a SfEdeaTd e, fRegumh eHe
T SEET G St o G qiuITH shumd Ste.

TEUTTUNUTH - 3. 9. £ ¢ ol HE ShcTeheaTSiacs
Y IfEen SToEET-gE gner. e fodidia
RO FUS T <o e GE0T o W g%
Tl 3. 9. 2¢2& ALY WA Ufeel g&ash Hey o
YHEAHH 7 BT el AATa IRt wEt E mueiEh
Tt SR, STl ko % STHeATeS UTeelt shied g&deh
HIEIT BIICh eft, 901 AT qaFRI fohal aTeseie
forden geomaTdt TR e

TSH frreraekTioreh g Sieft, wia aAfed Sfiam et

XY

o TUTSH IMTOT ARIST @

Tsavgt, 99 3w, T Al wifedt fireg @mTeft. @
fraasifas g agwm tfaefas auq a9
SCTIIET, AT YTl Heed 34 e, TRt
Ffoeraquon e

AEAHER T f91erur Wd - S e ol g
T 3 HR e I ITET Hehd Bidl. SRt
0 g (faeg) o vasht @ =1 a9 @R
(1) |ETT T | | FEUTS! AR HT | FEUTS] AT 3.
TR €& Bld. TR HEH - g et (2¢%9 d
W) T g€ T,

THTOT ARSI TflehT - Shiehuft FezuTT=ht €4 (et
gt 3.) SR ST el e, TR 3. W '
SHedt. ST U SITaaTd 3. T ST0E e, S
A Bl Y AT STTd i &l T T lehRef! qraeett
T & TSI §Y ST 6 SRg el shefael 21 &
A LA,

TSR e STIRHRIET=T HIS! WISt Fesut faet.
AT AU Fae Aot 318 TEL, T e d e
3 Toeielt €9 St ATweRHT A Slehrar H & &
Hqctt. I, AT & T e Fehle Sact!. TS
HTS €M, 1T A1 Sk I, ATeTl & S Siehe!.
T A T & SN AR TS WTeRTEl
FEH, A, T, Tefi| & ¥ (|9.9.) HH
AR T ot AY FHEE Tleed!. Tehid JAT el
I BIAT 99 TS d1 TR 38T STeliid,
JESEH 3Tt e uft fHaeet . TdH e aad
oo AErdt vma e,

TUSHAT T &6

IHNT - SUSTHT AT T3 Hehed T =l T
T BRI SIS Ieq TSI TR, 3, 17 a1 Surit Tttt
Ith Tea IR TS Yeb IRV s SR
.

a1 S (A1) Tl (FA), B (@1eet)




TS IR AST WTTRIHT GeTIHTOT bt T,
et (Siedt) arehie (diehe)

ATRI - AT - T EAE &l SIs{ e Jre
LETIN

gavide (Golden chance) =% HIEW (To
break the record) SUS{a YT seTEa=T TS

USSR &l TSell. Shguerel 3g@ THed™ FagNId

A, 3 U I1d Id. 3. A HHU FHT WS
Torsr areraTa SMTeft e ATeR & AR T AT A AT,
32T, T FHEA el hl AT ST Toohed ol AT
38 M g ol S-@, Segl, deal, T 3.
ATt ST Ik ATacr=eh SIS aTad fofts ATt
Yol S %€ HTell. TRV TYHS Hrardic
TR, AT TS T & 3Tt Sosfie wdta
AT R 168 &6 Te. Torioa: ST STsa =T S tyHToT
o, =, favh, I IR |rTdT @ 9O e
TEUH %€ 3ot 341, fohie - foehie, 3. arhie - e,
S-S ¥ Direct, Indirect Speech - & 3USH
TP Teh AUt ferers i WIdid direct speech
Era Tk T 3R, IR & AT s wev
e RATA Y T 3.

TS SATSHIOT Tt YL -

SUSTI T =T TS ol BT ARSIt SATeRoy
e Bet foeam i, Aieaasds wet seaehi
ferfedt. Q¢34 7E =77el, A o Heeh AT e
TTgTT @SR BT AUTS e TR foTe, /IS UfaTiaeh
T el ge TTER ST ek, oo, Mieed,
FpeureTrElt FeregureRt . T4, T[sfter 0. . Sfrefi, Wi
3T ST, ST ANST SHTHOTeR I Ush TR faior
EISIP

AT TS & SIS 9T Al e |9 Tohel
ST T AT TG I STt I ST STged
A T SIS Feeet, T SUSHeT AHge™

® TUTSH JMTOT ARIST @

AT, TSI TR ITE TehTeH, TTieles TRy Teres0l
3791t <RTET foRaTae ST AdTd. ToT ShIvTeTE ATHTITE
ToRaTdE SferT A5era 3T TRl 3aT. I qgd Il
BIECA U1 TS T TOT B0 AT T R0 3
ot %7 =wE @A, EUSirET ST g bR
TAT. TET SUSH SATHTOTET TS A THTOT=AT
TRNfHeRAR TR Eie AT TS AR st
T S AT T hedl. 32T, TaT=AT 3713 ST 70T
3. HUSH ATeRL0T fATRuIT=2ITT Uk Taha=i e Biael
TR oSt auT A e s g AesTTaT SATet! ATe.
ST TRTETOTT= WA= 9 38 STET U HIdia ST,
Al 7T < AT Ao a1, (-2,
HRIN-HEHI 3) SSH § AT AR T 3T
ST 9T Ty ffTerd 2 et s Staer afomm
T ST I1eC 21T, Shis, U1, @01 3. 3 ATTcAiehe
R TIOTH STl ATEl.

ST YETRUTT Te - AT ST hieraeia
TRS! AT IR SR I Tet. i |TeeRtt
933 Wed ‘HE q AUST T FETHT & e
fafeeht. omeht, wrf Susht wwiqa 3Tt wvrd wTeg
TG T ST 2hIVT RIS 27eq AT AT el it
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SERITTCT A, 21 T SEehiil ST AT SE
TEHIT I ThTd 3T G, at Gy a8 7.
“FTAITHTN G I dE@HIAd 01 TheH 515 e
T ST TATHN P, ML ¢ ] Qe HRRIY
Hifeed TRYSH Teh W ®ITe e @ A1 FfHd 2R 3
72 7 fosd fordieraed @Ray, fodioe famid s5o
g, T Ag-Afdars 2 Ufes, 3T L] Y -
Y ¢ A HEHSH oEHayde faq ffya Fo a
JTSTaTaT TR 3T

ST AU S fodt aTg i Tpur YR aul-
Alphabets 3T&d. Alphabets a1 a0 =urs ‘fofad fore’
2. T GEAdede Aol SAed. HERaHyd

4§

* IUTH ITOTARTSY ©

mﬂ*«\@%“w =.%.Shaf.

& TR B e, eV STHeRI SUHTON d aTeBard
3T AT WSS 316, B ‘&1, ST’ FT a5 3R,
TR A FSH 4R Y o= ave 31 # S
BEH, BUE 81 3. T 4 3 o o a3

AIMIEIHHEAG, L, o, o, o1
%, @, T, 5,8

€3, 9,9, 9

38,880

q,9,3, 4,7

T, %, 9,9,

9,3,9,4,

9, 9,8 3,8, 7




T (&M (FA) - (@), 5 (F€@ IFN), -
(@ 3R) & (1), - (TBR) & (/30 WY () 8. foe
T fodi=t o, uifl 37ert BT, 37T SvehTd 7
SR gl & & fors i U W d UG ‘Hdhedn
3. T 3TTHR ST GV S, UGS e
g T AT STEIH AT ST 3TT..

HIUEH 3T, G Al e fSHu o S@,
T o YV F T AT 3Tk ez’
=TT A T Yah he TR 318,

BRI

Tl U9 : ‘GUASElTET S e, HiHds,
eyl

RS PG 3G - 8. 2.7, TS

TS § Wifecd: T3YE TS ¢ -, U1, T8 Sl
HERTY Hifeed TR Hehr. g0

Q! HEH FIET: GUTGh STV HSeh, ha1d [ehrsil
T T, S

fIg® U vewag : U, 6. &

PAGRA gk ¢

* FIUTp IOT ARTST @

4l



HeITese] ORI : GRS A
1. TR Fwh et
TS , Ao HETaTe, Fead o 3T, TR -0k
. o w. e
AT , AT TGITR : (HTEX A3 « forem) T

R : F JoTATHIT GEIT F TSI ST
&Sl 12ohg 39 GoIHTIAId i 0T feafel o7 Har
TATHATE GIITHIRTT 0 AT 1S 8. A
GCIHTIAT=AT JTH0T DT GoTehishd Hal Jar
T AT GBI 1 TR R, STI07 T IS
&0 T, FTH = Ggd ST el 3778,

YEATEAT : TAFE BI0R 6 TH 56, Te
&I SShI 3TT0T 2TE HIROTA ST, et al T
T It FHTOTE TR &R UTuft ST feehral
&% JTehdl. TS 3= 18701 JurTehiest Sies grom=
IS T G e IS IR, A daad
SO T FHTSIG AT SESUR T, e
YT, o Fel 1 aTehiehroT 1 e o e 3=
foeror &9 2 steem eI 7. s,
Tarferctiemor o STt o i 3T 3= f3reror
TUTHET Tei i =T 4d 3118, ATel & ST o
e JEl®, I ST T Ao 319 9e i
IR,

9. 3= T3Terur e HeTey ¢

3= 318101 JuTTehta, TS e SAfaTs Teh
AR, ATH WA Hew YT 3R, I
oI, & ATHT=IaT Ffshard el Temes / mifedt
5 [ A WM s iR IPEHE AR, 3-
BT & Hohe U1 & B1d STHCAT T &,
T T =T ShraTei Tt feadifias amefamt, g o1
STCATATI TS 3R, TR, TATSIHT FeH STarerd
TE I TS TR,

U4l

o TUTSH IMTOT ARIST @

Foh’ A TATHAT=AT TR R
oo oR. TaHT TIAT FoarE T8 AeSd, Hi
TR, (000-3004% ) ATHISBI T HETTATSI
e Yoo sk g T Ool eoell 3R 9 3
HETfrITe Heh = Tk qarl iid 3T, 3=
ITITH, Ufee Wia T G gafaes 95, 9
31 ST & foIR, Teiehl HeTiorTesd Jehti i
MR, TR =T U= I, T Afereh Tenm=
(31%) fooan 4=, yd® HETOETSAA To9Ted
TAUTERTERLT, $ETE,, FUTEhIghd STTes o ol SUSHAT
v forem i o1

3. TUTHIAT TIUTRIHITT :

FHIUTCHTE! TATEIT=AT HITIThRLOTHTS! HIOTe,
ATIOT TR T UM SATEgTeh 3T9d. TedT el
TuTd OISR TRt Hedl WSt B SeAges, Ui

TSI A TES AT UG ATd. TTUThI= el Tl
IS, HIE STl HEATA B0 AR AT,

3.2 HIUTeh AT

TAUIERIER 1 oL TR S HEw=T el
3.

1. | T AT

I1. |0 AR

TTEAIT FIHIAT I, d dTeed Siedl, 9
AT ATH A, IUNTFAT GAHTST ATqS g3
gt A 1 LAl 32T, HiSH, hials, SHHS 3.
TAVTEhTE W3R & TSR 3R UeeidcedT AT
qUTEll H&H, AT FAAGIATAV HId. ST
TR IT=ATAT ATfed! MEH d ST SRR
g IS TIUTRT BEA3R d Hithed 3R IH STl




ST AT AT, TS TSR 3Tk HISw ST
TR U7 ATl e ST AT dege Il o e
G010 YT e TR 3.

3.2.% HIUTeh STed3R WET

=  EIURMN STAEET Model BT 31199 1.

=> T& IS (Mother Board) Intel U= T Intel
Chipset Mother Board =T Wex S STETET

—> Processor é'@cl?'s Intel P 4 % 3T{T|a

RAM 256 MB

=  TUTSATAIS GURTIHTY HIUh=AT BrSa3=
e g ohtan 3.

= T (Monitor) 3THR IEATIHAFHR fHargrar
20FE / L4 TTS.

= FHTE (UPS) B0 A9 TR, Aegeal dfed
TeTaR U™ qeb, T gE Tad, ATe

STk ShTel QU1 SRt ETOTeh < oi@ . ATeRell

Ted Bld.

= AT, A= Hefld HEL T (Soft music) e
3T ATHLAT R+ T TehTT U2 BT I,

= T S0 Teh T SIIE 1 Ll LAN
=1 ITAM e GLEAH=AT ARA 9 Modem =T
F%'le'ﬁ WTU'IEFIFW 32'@2 (Internet Connection)
STret STTd. @A

AT VTSR Lancard 3T TS 3T|% T ‘35[’
fopan ferean wemam v & /et Siaw
A5 373 IS, T ded! Y& TUEhIaT Siedl
YT

= T I A 3TEAT, TV U2l SRd
(Antivirus) ST TSI 3172, TSI, Mc-Aeee
Antivirus forar Quick Heal Antivirus 3.

U

® TUTSH JMTOT ARIST @

TATUTSh TS d e, Sies BTSaIeR ATaTes Get
%, T qIR T ST AT, Thar STSTRId et

3.%. TUT ATFA3IR TRET

Yoo EeAINE -9 HigedI Ed,
AT ASRIGT ofTed @El A= /S T6d
HITERTT BISa3R el shldda! o=l g =
CD Tehdl floppy BTSSR Hiaq feean Sd. Atmfan
TaEem window <.« 3TH 3TTR. SHROT SITEId ST HEITE
window % ¢ F=IfeTd 3T1R.

TTCHTA HTITShT=IT TR & YT Hifed! Hre
TIR 0T, TS NG IO, JreTTqierd A=
SHTHHISTETS! S ITd I, TATSAT HIT0Teh HdeaT Fal
ST I9YFA T8 FHIA AFEIIR AR, & & I
gl T SHeTATdie fafae s s Jmamdt
ST ST B (STSHEHIT ) W <1 3T
AT ST
3. NATHT ATFAIR

HRTTRITE I TR Ardedar o
% STehal. TTFAIT ToIq: Tarshferd st I <hrel %re -
qle 3T

oD

2. TR TGV SETd S Sha =T fare ol
.

. R AR, ST, UM T QeTfoTsh
gk Tdes = foreim st Jal.

3. ohoTol ST G& Shodl R STTEEITT=IT Johl Gokdl
AT AT,

qre

2. GTFed3T Uohsl Tolehidd o ITd S dos 3T
L IRCE R

2. IAATIRAIAR SBIoIc] Fae Hd AT BT

“R



3.

TEY I dIR R I ATSTT TR
TohoTell SUITTAT Herd Uehle Taehtofl atiaan Ja
ST L Gehor=T Tehell T T8 & SXfera
A AT,

TRSIER &q: Tk shosedl BideaiaT TehsT=A

ERT-A T ST e hivTd] STl BRI 3T
2 YO/ STEEATOHH 9 YU 3. Jreed
ST THOT B0 STTEYh 3T6d. SIS USd 371 3T
WIS I3 AT S TATSATETST IR AT

3.2 AIPEA3N Yohatel fae

2.

TS ITSS HIBAT, ST YohoTal! A1, U,
IfeTe =1 IE Hifedt 3Td.

I 3 gemfEr’ sty
i d T aTed ATIEdT YahTierd gid T30
Trrqemfesshr= gearer ST Lo,

el IUANT ohid TS Iusiaeel ==,
<A HTEAHTG UohsTel 1€ JT Tl shtal
q.

TR ST TATHIT 9E 33 defies
ToqTes, SHUER af, AT SIS ST
PECREECIRECEEZGI T

3. AR TWE a1

2.

el fere srtarn o shiofi fosrfa sl 311,
q UTE TR 2.

Gehst Terhd ST T2 Shi a0l
Uohs! forehd HdeaTaR STANTETEd FfeTeor/
FTEavfl QR AT i STTEL.

Gkt hH BTATETd ATEe Hifee GUIRT gheent
gal.

GIFA3N Yohs BTdTes ATH WY 3T (User
Friendly)

eI Tohore fhad Tmaam™ wasumt
Y.

go

go.

o TUTSH IMTOT ARIST @

Tercl TIorT=I STeT YehsT=aT S2Te Hed GURHd ohidl
Id, T TG ETd.

Tfed T wifedt go=n SeEHe qurES
L AT T ST

T ST 980 TS o AT e,

YU el TS0 AT I Har
T I G G I e M.

3.3 el BTFRASRE diE 3™

—  SLIM : BTHea3T %R SFsi 378 TTHUTHE
TA9He g GYde Tq=al I+
TUTTERINTE S=Te TS TeaT ATord
3R, ferivere Al UTeeh fommdia verre
T T=TR T 37184, T W3R DOS o
3 R Clipper +C I AT TR heb TG
E‘ﬁ Jofts M/S Algorithms, D-9 Ashirwad,
Karve Road, Kothrud, Pune — 411029 pIC|
famfaq &a IR, ATYIAS HTE
TR A TATeaTae = o1 371R.

— SOUL (Soetware eor University
Libraries) : foradie TeneeT=n qiet ST
T, HRIE & STEATHATe S Pl Tl S
faremdia 3T9e™ STRITT=AT INFLIBNET 21
HITATITH T T BT G e 315
fermdic To= HeTfaanea T A=
TR B 3T feard, Jaed TSt o
TNIERT, qlicaehieor, 294, fafEs
THeelcs T VAT IS Hieged
AT, AT hTE HETaare a1
JUTTG T AT hATd, Tirg, AT AT
i Teran glatael, Suesy Taeamos

- LIBSYS : ® WITRAN 3’¢¢ A
ATATSAT TATHITA IS T 3TTR.
fosiva: faemdts emea, 1T, 1M, =
SARERS 3. HEAT A= AT LA 37T,




TRATdIS T 5T miide Tured am=n
TR AT, B HHEAST DOS, LAN, UNIX
7 TR feemm e =, [ AEE! «C”
7 AT TR FST AT, Td AT

M/S LIBSYS CORPORATION, D-7/4,
Rockview elats, Munirka, New Delhi —

110067 a1 GEAF faafad &3 ATR.
foreuidics Steh AT TTeaHe J= T
AR, & WHIIR YOI WETT SEea D
T AETfaRTeAT ot Was a1 AR
.

— LIB-MAN : ‘Toadq’ 2 @iwedsr
TJTSATS 3T ST 3TH WA
HieYcH ALY 37T, S o Acquistion &

Catoaloging, e Circulation, « OPAC- on
line Public Access Catalogue, e Serial

Controls, e MIS Reports o Utility JTRTaT

Higed3=ht WWW %Free Bar-

code eacility, %Multi Lingual Devnagri
eonts, %No limitation on books, %Journals,
Well documented Manuals, %Window

based & HTHEAST ARZH GIHZAR (Master
Soetware) 2¥4& A New Nandanvan,
Nagpur — 09 (MS) T forrfad & 3R,
T A3 fhHd 30,000 /- %, T2,

AT TS T8 | 4505 3h1 T HIea3R
TR LI FhTe] T FHRTGA FIEATRRAT SES
foerd Sidea® LAN SR Hifed =l SaTor Siamy s qr|
At HoraT= Tl AeRTeS T BT e e ST
T, ATfEd <aToT ST Sd dedt SaTE TS
i T I

TAR AT T Lib-Man TFea T TEIH
I HAT .
¥. Teerti / Lib-Man : aryesyfu o faem

Lib-Man HT92a 3 I HIOME Master’s
Software & T 3R, AT HEA! T AR fo=Tdia

® TUTSH JMTOT ARIST @

TTUTeR T gy e ygw “oft, i’ .
=T qReeiT @it feaa = fafiddier ‘ot =
TS (FER), TE ATH AT J qTHAeh I Fd
Fafa o= wE sft. g9 e’ (weage), F @
FrEaT (AT A+ o

TTFEAI TR BT T TS AT
TS AT TGS el Tahid e 3T, T T
A et . T, S AR W (YA TS -UgEd
SIS RS AT, AR faamdis dorew), #f.
URER, #ft. 3R, T, T9ie (SE.u.3 L), oft. gaes
(o T S HL AL T, ot S, off. mae, of
faerte, fimdt FrERSGH(TIUTS-H. Hel.) Hfimdt
IS (TYUTH-.4.921.) AR A1 IgE
3.

T YA 2000 TLA Torar &1 ATSTRUSA ATV
TS, ST ITATeeh ghae e Welaeed 9
NUCLA =1 §gdq foe™ 3TEifsa & a1 37,
T AT ST Gokd el ST |l Hig-2roa
TSI T 3R SRS JH-eaT TeaTd
ST TS, SACTRTBIA AT AR ST hedl AT
off. TR & SR = o= SHeRTSToh Al S
CMS-7.0 I B3 T ohes.

1001

80-

60

40

204 I I
ol I . . .

2001 2002 2003 2004 2005

o 3 Py H Jeg A

aw
Toad=it are = fawm Fifauma
qerdT (R000-3004)

fagufa fasaa aduym Tyt foadq
AT (o000 d 004) AT AT A=AT 3T
BT HERTEIT ot T HERIY STel dliHeTS,

&%



Y Y, T farmdis, srfventeht efor St
netfaared enfu fagm, wo1 o arfusy
HeETfaaraamgd sdte vl 39 re.  fafay
TS THU R4 ARSI qbd ATHH A
FETGAHE TS T ST hedT ST 3R, I
TR e, ATHEBTS, MY TS, HERTE SATH07 ghemon
1 faenmft eElies Toem AiTeasr= SHNT B 3R,
feadT ATwd TUROE: oo ATATIS T
neTfaeneaHed JerREiiea wsEwia R, a9
TVTSIHEY 3T ARSI T 1 hod T, TS
HTel qife Tl gob T Soiedl WeTarRe
faamdie @ @1 Ho HRTaaad = TTaamed shed
STOTR Gl qiT7eh ST AT EI0Teh WFeai3™ SR 0l Tast
T AR, I ST U I 3Teh IUNTaRd
(Users) STITTT % YIhdTd. & HIGASR BT I
i o Yeles TR, T ATHEASTTRT IUFT L ATl
JUNIFATST SUThTE T 9 T89S adl, a1 ?
TR, TSI BTTe Tkl

ATFAST  SUHTHT I SATcrTar o sgrelt
A gEH, Tosamia afteasT=h wriaeis gie (H1e1e)
TISHE TR AR ITd TS TR, T0 sl 1edl il
H GReTohT et 3T FE < ITd VR AR, WS
AT fereTaLoTT= 9 Sl a1 HigeadaR Hed JUcse]
3R,

¥.¢ foeia wiwedanr wed wegt yq@ faumma
foramTe are.

&R

o TUTSH IMTOT ARIST @

¥.%.%. Acquisition & Cataloguing :

1 favT FerrETdie TEw qut fasm e,
TarTTTa et TerTosaTd el SR ATITEA o T QUETdies
T TEATES o AT | Aal a1 FawwTia sheat S
IRATd. qHE AT faTTTde Fatd Agwr s T
e 1 g

%.%.. Circulation (Tergaera faumr) :

T FvRTTa I SUHTeRe el |qut Hifed
HTeqd ST ST TATHATIe Saeiei= aqul il AT
TaaITId e ST T8 Sk Sohdl Y SIS oho ST
gieh o3, = forga 3TeaTe 9 AT 9 S TR,
T TR = HaET TGN AL hell TR,

%.2.3. OPAC (SUTITHTETS! TTUTR I ATfesent ) :

TITeATd IUNTFAT Tad: IT98 Jehdie 31T
TATOThIY dTfosent. FTd Susierdl S91 9HTO! Terr=h ATt
318 T Hfed! THTO SUsierT Tyut erTsee Hfed
oMt fiiese] TTehdl. el SO i e ¥1s8 TR




e THTOIG Te, fae) S Josd ™ ST

i} SHIft THTeRITd, BT &7 U9 STEAl.
— 3791 TRE, AT i ) e

. T FHUTET SIS, o T0hIdlS 3Tfaferd
M, ITd THET FTH0 3Tehal hPYTE 34d. A1
fosre g s gfveom=h eEle ™S

.
—  TATSAT 1 O L ShH=T S AT IR

— G ALY YSETE Aig shivfl shiel
—  AEESAR Taeamed, Y YT amt

&, TSI VTR IRIUTT : hTET TSV | THET

q W:l AR (and, or, not) d ?A.%Fﬂ:ﬁﬂ 3T
e s Foraet Tqut wifedt gTe T IR 3R,

¥.%.%. Serial Controls :

71 favmma sFHeRfdent | faraemtfaent (Journals /

Magazines / Periodicals) Rl g’q;uf Jie HS 1.

TTeTd AT |l IRt esehT= @dt Tt are o
Fraaeiesrran suht wEia=an e Fiet 3T S IdTd.

TATSATANS AT T STEATIAT I
AT Ted o ATehATAT, T TiRTeq0] TRete
3.

— WU YUITe AT [ Rebid =etd A=A
TH ARAR 3T TSV R ST ST

— TS, I TATSATATS hHeT=aTe | TEUTeTHal &,
T W R AT 3 A 3=, Jud e
TR S A [/ §7 L AT BRI
3.

— St e, ST Tt st Iq AT

— IUFIFAT/ATEE IS WS gERATd ST

J GO IRTEd TECATes, Tl ShTH TR
oo SHE= (risky) 3. 91 S,

TR T e <o A1 favmma s ad. = favmm=
IfITe FeuN THadeRTios 9iuses 9 aqa =T
Taef3lent TR e = 318 STEdT A4,

¥.%.4. MIS Reports &

[

TIThIhd HTTed T 3Tk TS AdTd.

&. IUTAISTHT

—  HTE TATSIHEN, HTEAIHATE IS BTdecd

7 faTTTa YT hedT ST He shi=
STEATS T AT, TUTST= S TS IS N JAR

WMSdI@WQGIG.%MSGI®WW

TeR T A TG T e el Ag WehaTd. A
TAX GAHTIATR T BT favmT sifder ot 3.

¥.%.%. Utility :

%, HACTZATG TATST 9 ATfed!
STt feremetan,

e AFTeE y=ied U

Tlted3r famfaa wOmRl =7 3efis sAfafed

, T HTH FHd 39d. WY ? TAH
ERIEBICRIEDPICRIEI R

(rates) W%WWW Il geeq 3Tf%’

frudia

T YUl Felidl Tare= T 311, A1 e
T TS 1 % ITehal. JUTISH T ShIvTaT fasTT shioft
SYAIA HTOTE g TS 3T Iehcll. ST JUTTes!
TSI Tl hITaR TAUTATAT THI01 S0 Gy ST

&3

® TUTSH JMTOT ARIST @




TN U8 eI B, HeTioraTesd, Je
9 SHIEATIH HiFd! shgd &1 16l 3L &od:
T & o i, 31T 31! TuTehid Hiidelt
U e < ATHNAT, 3k ATEErR e, T F
T FTEHIAT T STHATA , T HYeh o] TURTeAT
GIUTERTE T Yo T T S
FeITa Bgd GIvekTel g ffvaa s
TN dTd shHid sl e Tmores AT 2.
Teh 0T TUITSTSI63, Ush Sa8d faqmTd,
YT OPAC % HTferelt ST SHHLT.

WS ST T SHTel AT T80 Sefies
IS F TATSITA IS Teieh FHAT =1,
IS 9cd THITH T 1 3l HHHR %
IR,

TATHAT IS T q8d i el TS TR
e BT, & HH SEe JATed @: e
FHATE TLETA e Tkl
TATUTERSRLOTT=! EYUT 3Rl @ik STECATHeS o Uehrel
A A AT, T AT TS e e
ST 3.

9. THNIY :

TRt - AT AT TS TATEIT=T

TR AL TG B Ad 3718, A diS < ATESt

&Y

TRATRE T9UTe IR TEUR ATE. = siisk Toh
Tftrfi=an e qul X A8 TYUTSHET ATt
TATUThIghd e el Tl M ST 503 ATohe ST
@83 held . A T A, T IRIH 9 ==
S SO el STYI0T Tl 01 & hresrei
TRTE TFeg O, TUTeS T e TITd T 51 foahfar amandt
RUNEIREEDRCILEI

PREIRZ N

2.

o TUTSH IMTOT ARIST @

WS, AiEd  TATST G oo
AT TUTHIRIUT Jeed, STHRTE!: 000,

Tmed, ferm o1for aeR, 3T Teed e
T N TN TAINER 8¢, (JS R003) :
R-&.

Ed, forn Tt 1g31e | At |iTeaI3R,
AT R003,

TATHT FIHIRTO TG A ReashT
IR Fee HERTE god formdis, e -
R000, UE,

TR BTHAIR * “ToTaie T SeMTaE et
HIEX AR, AR : 2003,

AR, g ‘vt e wfEdeTe eaiEr
R0 (HTE-TYS Rook) : R%-R3.

PAQk oA ¢




H2g=lfad vt RS &ive o 2Ry ARG
(Hardv01) %1+ I3 gaiviicHs: a1e=i=ie.,
Comparative study between other Marathi fonts and Hardv01 font
9T erHTfereRT

TEATEAT : AN FYE H @S] Y HH
AT HTITShT= O & hTeT= T 3718,

GIUTEHT Tl SUcTsedT feadi e e aed
TR, ST TSI T0hT= ST SR 2 31e.
TR TR HUS! STATRT 301 3T T Taiferd e
e TS o foeTs TR, TITges Hd)-Thd -
et =1 AT T TS ST AT
B TG AT SaTRT T o o SR et aifest
NI B AT,

B STSa g TTE T HEATAT SRl
TR eIl WSt (T ) dammt ferdiefiet erafi
HT At AT 5B oft Tfter o= (Tehad, gorg) 7
A TR hetell Hardv01 BT Thi=e 3TId g™ 3Te.
YR WETToRITCTATCN e TRTOTeh for T 2 g8 3T2m|
1] 21T ek feremeff & wmeaTaeR e e @

Terenfergfira forgm 7t & Tehd 2eheia 1edd garvaq

% TTehRATd.
AR : 1) Hardv01 &1 T2 SIfaer g TR,
R) WIS YUt S7fereh TSt B9 IR

3T Thi~E YTl SUTTH T 7.

%) Hardv01 3T <A sl arg=t ToT Janjdr=t
SIS Tl <= T STHCATRIAT Thei@

® TUTSH JMTOT ARIST @

) T W T HERAAT ITRIMEAT (phonetics).
RGeS S 9 TSI T0H I=R

S,
9 = S d = B
% = K Sl = J

3) fomiva: Gwhaardt fFwfo el Teamge 3w
SISleR 58 g vefid & 9 ¥ HergHe ¥
3Tfl 3Tk 318 3T Fie 7Y AT@esdld St 3T
B A Shidd TTeesdTd.

¥) TS 9 GEEhad Ry 1 TEcicl SUSTHIe
e 1 B T2 HETA 3T e wE
NETIGH

(«) http:harishtanna.tripod.com ATAT=T dFHEI

T Wi FgIeeh Uty TR,

PAQA o ¢

&4



etrcres Solhishdor oY Hard)

T, TR0 |, a1

7T
SRt -SISeR HETa=ner™, 3.

TG INTATEITTES TATTAT GITIThIeR0 TE0TS
HT 7 GO TSI ATTIHIT T
OTHI0T FR1d STEAHT 3T HIMIFR FE1,
T GTIHIHOT (IS Aecare 92 a
q2HTHED TYTAITE FGEYTIT d 71a+ HIHTHIST
STIF A TITAT TIITF FIEGOAl (T
FREITT ) T TG =R HTET ATar. T T
FHIIIUIA G HET 3TGTET ATIIHTT TRATT HTITHed
AT TATATTA T T F 3R AT AT TAd
g4, gfear 9 wifgdi=t gfa gife 9 qar 53
SOTT G ST (3R el 3778, foremares
g, 310 IT GEI=IT eI g2F YT
HIHIFIET ST d TgHIF FraaTecar=an
G IR ST GHET= ==l 41 InerfAaemyes
el ITE.

IR HIBHE T FeUTS| T HTHTISI
TEAT AT <ht 21 fahToft et 3mifur ser aremre =
TUE e STl & A1 HEA Heea =1 3231 376l Skl
TTITA I STeETeed = TRSIJER SUcTes e
0T STIOT TR TTeT o HTfE TR A TTer=it
TTSUf T SHETEATIT hed ST,

T SfdeTd Tfeel aX Ao 3. 9. G,
fom e et geff geat Termers eifdea e 3ga
Al . TRATHE ST T it SATee ayes d
STATfereh AT-EIATITed ToTerd B, ARATde I
Toramdis YT e, qerTe 3. & @ e
TSt ufes B, e foraeft st =
T AT e Tal AU 3 WRATAT S

STHATET STV TTeesdl.

&%
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T et T € TeT G99 9 Sad
R AT el Fev rfedeaTa gt & TerTe & e
o= TEaTeeR SHaETIe: AT TERdT= Seh! 314,
ST T HEcalT= 321 T Tt STIUTeh ol 37HT
BIAT & IT TR AT FHTST A S ITeqesy
q Joau(T TeTgLdTe HATGd BIdT. T ARSI
HEUTERT 3 TATHT= Ao F=0T 39t Fead,
T TS AR YEUTehordl e AT
Tt o freromren e 9 yaw faem e e,
ST ST T U 8IS ATTeI TATAIHE
T VAT FUEAH 91 B el rEeiel
TareqoTTEm < faet geam e et waey & fen
TN UTEIH & 21 el 9 U & STANTHTST AT
T Y ST L ATIEATET T TR AT e 2l
B HHheudT ge ATAl. TATIUHTU T ATAdi=Al
SITEATIATATS T I 2 o fermeman famior
ST o 1 TRl A Wi shHid st fohar o
ABT ITAY HE 7 AT=AT gEH TATA" ATIOT

HifedremesTe faehmE gid e,

feraean Sraepme Al SiieH gt L AT
TE ST T AT AT FT0ThT=l g T
AT AR, T Ik SAULTHE T ST
TC &ETHE TUTHTS AT & T o TG eat
TATAT YATE ATEl. HIUHTSAT HTET 3TqA
TOTTTSTeS T MG SFEITIAH SHfa
&, forTiereia 9 ST AT e qul 31e 2% ATTet.
TS T A9 BT ST ST @195 TRTeT.
FHATAT FHeTRnlqd geoh! Fed =1 Fadigar
ST e ShIHTHTS | & AR deh aTed ATHIa!
e e < AT & @0k 3118, W0




ST SIS HTfee T8 R ATl ATy HTgaeied
Hifedi= T G0 F& TSR A=
giquTet, ATeaciett HTfd! Urehr, T, faw, T
3. IV e B0 AT |el AT TeTerd
it TTfedt Sheme ETeh o Hifdd ! TS A
T HISIT JHIUT = 3R

T U1 TEUTST TTeTd Sa Tt
73l UeEd Y SAHE TTerdT= Td dHid i s
TS (TIERET ) TATERR (T TihaT) Tosaed
Frademfctss saazemm, aifedt e o Gesf gar el
S FUTER W] of ST T AE2A T 0T,

ATAWATAA T T, F ATAHIHIT AT T

STAETHE SR Wl o FEOT T ST hel
ST, IT AT AR % JHIoTadr, STgehdl, a7
T e ATt SITEAT=AT HIEHIGH S TTer=T
I AT S T Sed fmior 2ia o1e.
TTEHTO TeTeqTd Tt = Al Sied aTreishiT
SRS HTEHTT TTeT Tl BaTl 23 Iehard.
T8 Hohd T dTferehl (Web OPAC )
ST RIRTUTT S TRATHER TTeT™, TTUTehieha TITeT,
Tl ek TUTeT, SiSfieel TTerd 3T {afael eveqmes
ToreRTa =g ST TR & ST R et T
HehodH W%ﬁﬁ?ﬂ%

FHIUTATE TATAIT HITH TR0 T JTATST
FraSeeE STREST TR % CTIHTO! ARTsHHT 0T
FHAT A WAt =gl o= w% 9ot
TIUTHIRT 3(E8 3taa.

%)  EETUTEhieRT ot Bop

) 3TeTvll 9 desiEiET R o

) A IS STREET d9R o
)

)

R

feEICIRCHERGY)
TTeT FHEIUTTC T foreetsoT, To-T o 9.

x

Y
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&) TIUTRIFAUITGES IO G ST e
TR AT FTOTEhIHIOTTT SFH STa.
Y ) TGS o FHHART HRTE
TTT IUTEhIRRUTHEY el 0T e ATdeT
T RO faseyur & Jm e
U ST F=r=it (library software )f~erg ot
T HET T TR, RO fHaecien swryue
TETER TATE FTUTEhIShLoTT=! TR STaee 3.
&St FIeehia forem e SrTal.
%) TATH TV HRYUTAT fehr vl e
AR? SAI? AT
R) A TTCT OISR SRV fehel TemermH e
ATRAT ST ?

3)  FRAdi= gera ST

¥) ek St (31) HeshrEvet (0/S)
(X) TAINTE STTETFRAT (3) YWk (Hard-
ware) () JHTOTRMI AT, (Standard 1SO
1709 CCF) (3) WrfEctaug &rmar, Uit
e T,

) syt fafag amma Suesgan(User
firendliness)

&) REYUITCH TUTRSTe HYTH 37T o 7
) SIEHTIh HTfed! SereTa
¢)  Hohates HYehdl
Q) forht wy=ama Han (ferwa) ?
%0) T AT GROT

Toren s Hees 3 o wEeAT i Qefiteh
GHATaR STHACHT Hell-ATS, I, ATk,
AT Ten 9 faeft werfomme™ an urEl uew
e U AT SATRd A1 T T Hof
AU STeTel 3T Td TATerd JHTed 2efmeh
ATTed ST IR TehHehHT Sligclel 3TRd. T
T SATATET Ufscreh ShTH HaaA (1T TATAATT

&9



FTEHTETS! 3T ST, TATIHTO T TeTere=n fiesd
T Hohd Tes dTfetsht (Web OPAC) o wame
TgesT Hohd T (www.vpmthane.org) T 3TcTs
3R, IT Hohd €A dlfcTahd IS FeUSl QoATH
fordfimea sraerett wfedt gfaura gia. fomn o
TSI 8d UTeageh, f31erehay o=, o fermeffern
TNISE @ faeiel ATRd. TIHT Tt ATt
HRTIETeT HHalTek 3Tsd 3118, ATISHI qTae!
T T AT EcaT=! Wgdt Temeram=
TS Hoetiedl JUTTed] ST Hohd T8 Toglal Eiel
TR} STeRTed TRt 3Ty SR, Hd T e
SIS T Teeheacicl STHCATHGS TRhIS Tt ATae
pEECEC RS
Toren TR HEBT=AT TATAT WITUTERIShIuTHES
AT ferdtean dewia erereat srg=oft & faamor
Tor TR HeesT=AT Hee: HRTiaeTer TeTer=n
HIUTTeH U STeaTaT Jomd: HTEl Svehidhd
Tt 92Y 27 wrafus arfedt faaadt o
TIUTEh IR et fafaer 2o ot ama 3mmat.

§) Wd TATATHE ST Tt TogE 9

R) i fomgs & wre g wd ot orfecdt
ied ATTST SeTRfed BIYT = T4 3Tl F TI&Td
TITaETE HIfed! Heft el aweTaeh Afedt
(et =R, femren, vofashar aifedt) araa
Tigerdl a% B A .

3)  JUHd: B UUEEE Wifed! W A 39 A
M. T HER U= wifEdt (Bibliographic
Database ) TR X I M BTl o ITd 37T,

¥)  gaareme foem faftma a gurer o wifedt s
AIT=AT T ATIHTO! /HHTEIHTIHTO CDS/1SIS
=1 DOS(DISK OPERATING SYSTEM)
Ao U STT=ar T 9Tad 970
FEYUTCAT=! e el 9 TR NISSAT =T
TEI=AT HIEAMIGT CDS /1SS Aferepa va
¥, Q400 /- T YT hedl .

&¢
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%) CDS/ISIST UfHtem gdad wH=Rl GEdd
ST LT YT TRST ALTTd S a
221 34 Teheile IR Shefl 9 ATfEdT W I
& ol

&) T OIS ATl 1T e SeT -l T
TITCTATHE ST AS! femdt o Eehd Jeaenr=t
Jig % I 919 CDS/ISISHEd THeaTge
arg=ur T FTeft. @ Feid CDS/ISIS &
YN 0 g ST 3T T CDAC =1
GIST et g 3ty grar wig foemdt
GEIAT A1 HIgH STl ATl

AT TR ferdfiied sretean U=
Teranslitesation el 7 AT SaTRIAH HUSATAT
IR 7T Aver it et Tel. ROl SEshidehdt
Tegd =T T TR ST SoeIR 3T 2ol
IS ATed Bd, FEUE CDS/ISIS HeA Fidt FHLa
TTrE T =41 e St T Hiel st I 3TTeT.
gd TATAATdIA el e HAreqHdl B ATl
fquTTETET S2TEH Ulhsd TowRUTd 3UsY HT.
CDS/ISIS B TeITeT EuTsh YuTett 3 T s
( Bibligraphic Control ) HTe Fav[ ferehférd aheft Treft
STHCAT TTCTT= YU STV IR0 ST Fogd 6 THET
AT U [ JERe HeaM JUITEdd “Soft -Aid”
TR AT IR el TR araTer 3uctsy ST
TTeT TIUTeh HEYMAT Librariansuite TRET e
CDS/ISIS Hed Tyl sReteft T urfedt cme
T T SATCAT. AT 1 I3 Td IUTSH STHUMAT 5
T EUTeh RRUTIATS ! SUCTse] STV Hd JuTTei =
AR T8 & Librarian Suite 1 HEII0TeAt
o T U AT ST TG A1 R e R
fordmes STercten T idt =0T, I =y, iy
=T, 7 fafay sTavae Teara (Report) SEATRIGH
SETA e ATt v Srqut afEedt, ST e ST
Terferefier T it shtan Tean ATE.

3. 9. TSR T T Temeh U= 94 T2
T 1. T HS@T=AT GhaeeTal T ATerdT=




ST HER OPAC R 3UcTsY & ¢ IATel Hecdhiaf!
ST, TATESHTOT E T SRehIS G 0T, o SIS
ST fafwe Teredta ge ot A Librarian Suite
T Fox pro Hed faerfard shoted JuTTeiHe et 2
I Soft-Aid T FHIHH =1 TNeH fomd a
i STTE e AT TRVIER Lib Suite asp ST
STRIT 3T 9 B AT A= UTeehiAT
Frfermeia Tefid el § I SR SATFcte.

T AT AT TTUTEh YT 0 SigTTeh Sered
TR S0, TG ool AT} TfauTed} eol desreres
TIg 31 fagama Soft-Aid a1 U+ fearr. & w&fA
ST IfEd! STes Ty SeaH faumeesr=an |94
T ST Tehawered qTfcTh=al HILIHTqd
AT Heha&oesTal 3UcTsyl hall. W= HauTd
FHIUTATE TSH T AT & Lib Suite asp & TefH T
I JUITAT 35 Td TATAATATST Teh T AT
TTfedises (Library Server ) & Ueh o« HIfedISes
(Web OPAC Server ) HUTeh 3UcTsY] e STHICAT
iRt \uE A1 T TATerd EITeh JuTTefid SR
et TSI TR Hef Tt =T ST,
IRHIE T Hohles TfeTehrerg TYul ToTehishaor qof
AT 3TTA.

T T TereaTd ST ferfomed g e areht
OPAC @ Web OPAC 3R |1 o faciett STHa! 3157
HTfeTel THET A1 FeoiedT e

Lib Suite & TTeT ETUTER JUTTet Tl AT &
faumt g Jufaummed (Module & Sub Modules)
IUAY TR, ATIAh IR0, S8, T, Fadepreties
T, TAITSH, B2 374, F FaeA= (House-
keeping) © fawmT = =6 gumefives 21meA.

T faTTTT fwoT EroT= STeaTei e Fdt
Torr=ht Tifedt foteprcdia TaeuTa fresd. TRIST T
STEEATI TEHTd Jeiet THE STe! e 3T

%)  TfcTehieRoT e T T st 3es ( Data
Entry Sheet) aT9{d A, ITEYHTI HTal
et SuSita st . 391, Tt e,
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TR ATfedl, TSI A1, JeheH a9,
I, 63 3. . .. T U] TR
TGECATER TeITeh SIS TTIHTO TR 2N Tl
7 TRTIGH T QUM 3Tk STeaTeliHes)
Tt foehedta Temed (Garbage) fewd.
TRHIS Aeeler TATh Faieyd feg It
SIS AieaTdl ANTal. RaeHIg (Accession
Register) AT SR a1 &d.

) Ioug faamTmEd aRRISE AR B A
e A1erd 9o fafay geafuyq gre=sn
STEATATHE FUIS =1 T HTd forehos Iquu fearar

3) Iy faumTER TS v MY 9 A 34w
a1} faesi=mE Jard.

¥)  TAHTSH fa9mme saaienre [/ STHd e
SN TS TAT ATE FITAT ST AT,
w) fradsTas faymmes faasias= Tie
S SUE! AT,
&) T eTITHe =T 9d Teeer / 3. 0
T TATH PRIV SUSTIa heal Al
g gt
Faruqi, Khalid K . Automation in Libraries .
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I : I FREHTT (Software) :

TEE T ST SISUTRT FaiaH gam 371 7Lt AT HIUhTE hTH L AR 3Th
A geieadiel TS, ATSW=aT TaET, e Gi9edsnd Uit 3.
GETE A7 ifreh sireft Fifersf wrfeet 2ot .
TR 1) C-DAC 3 sHdoidt ileap

I Toham e 3T T St <t Aedsh 2) sf-frf
TIR 2. T8 ST aral Jeashy (STet) <=
GH HISHT SISl ST e e Saadet 3) ATl g,
JeTHAT FAS FRUAT. S—

SR fectefl fopa wredetell Wit f ) apye dhwth Amane gfgum (afwded)

STSRI a7 & gfed ool Hiererd. = ATV ES T=ATHES LT Tl Jeehre
T TR BR AT T8 STed =S JHIUId Bial. B T e
322 B HIfgd =T Y= HigT |18l 372, "ifest o WWWWW@%
Tererarerc=ft mTfeet S Id. ST Sfehen HTfed o §
3 T, AR T Feeel e W 2 S TR gfET (R AR e
IECERIE G T ThH S HTfedt ga=TeT et Ad.

T AT HIS! TS FEUIS &1 | ATl STt
FET T TSI 3Ty TR, qo fassfaa 9
FHLATA. JUTUST TTOT ST 1k =T AIGHTSHT
FEere i LIRS R CERIGE

3TAT PG ATTeTeA] HINHE a9
T IS 3T FRGAFT (Software) ITAH Feiet
ST TS HeETHT=T HTU[H AT HTITehT= ST %
TorTe SRR T . TTYeS 3Tk ek STe=vlt 37T

ST AT Teade a1 foweft foredta sreamn
I TS AT UMY, SO ARl sieiH
T AT T, TR 3ATIOT ST9E ST Ik SRTeR S0

TR,

Vo
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AT T Sheled el S (junk) feame
AT,

3) SR THM HISR FIH FE T8 T AR
T AIRAST [ hTH T Id q07 SR ATfR!
T TUThTERA GO=ITehe TTSaTI T8 fohall
I HTEEA GHIMT AATE 38 0 o
HTOfeRTOT e YT Bid AT,

¥) e 2T shelel! Higdt TR FebreA ferdime

3TEA T I A GaATHS TTSAAHR
T ORI ST ot fotdt 3uetey 3feel at et

EIECIREGH

Y) SN & @ STEA T AT HTHTET




THTOf{eRT0T FCTE Grel SHaclet Hifed! Tiee
STOT S STe[e SThUTR THc et qL i IO ?

&) TITIEA 3T oaHTEeY 3UCTed 3T, g Tgdeh
HIGUTITHYA $2LALAL ATHTEE aFaedl ald
FEEM AV @RS AN aled. AT
TN e,

\9)  FLIEET IR BT Ucdeh STt HIfgdTara! s
T IO SR HTIRHTSAT =T HIqHTSqe Hfet
THesTeT! O 1 Sete=AT HIEHHI 3T ohiH e
el

¢) AT Teeh S =T ShOi Saeiel thieeq
(Fonts), TTFar3 T TR | Y07 ST 3ATq07
TG i-e AT HITEd] Seear ket at al
hi-e GEAThS B 3TETET ANTal. foha sTmaeen
AT AT T TG FeBT S Aleh SR Ik
AETEEY THAIT AT = HTgd! ASmed
feoctt o= 9 e o 915 sEdaTd ST Sk
(Junk) TS feHeaTerR o GTEe UTe I TresdTd.

Q)  eTE AT Tedeh =ahl € ohle dTfshgsee
I T8T THTE 90 AT 38 al SAT90
T ISR 39T ST Tl a3 oo B
ST ST AT SeXeaR e Tk,

FHEIT QUL ;@

T oM e e 3T 3T 6l
TR TSI STTRAT AT 37T ST eI 3
U & TR,

AT AT == SHTeTesd sTeier 7 =dT shales
T T 3o FEa w6, 9 WS gTE
TdHed AifEdt TETiG RO ST WTHT ATt
FIcTR! Ak J1E T Il el 3maet witedt feueft
TS, q8= I fowamed e @idet SieA ditieh
Hil 5T =,

ST ATV ST AT Hifget Jemia
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AT R TS ST AT, TS ST AT
TGS Thi-2d AT, UhaT ATHTEE ST hl ST
TS Whi-E JUT ZTA AAFTAT. T ive AT THT= HI0H
FATIAT ASTETEE ST ekl

T ATk 3TSHUT AT <l T Al $ie 3uetsyl
13 el TSN R Ik ol |52 g Iehd ATard S0
FATEET T2 STHTAIS (Download) F& dl
FHIFFened LI (Install) T AT Aok TesdTd. AT
YU G FEUN ST i (Dynamic Font)
ATV e, ST HI-2, T TR, =T TR
R AT il sTet Arfaref ot == .

~

hi+e ©

hiee TEUIS FIcAT! A= YeataR, Yealar
FHTFRTER STETS AT Ueh Tl TR el SITal. e
I e YR, 3+, fafe ar=h vga s v v
FTEA!. Thive TEUNS ShIFETaNiet TEATeR | SATSHT
TIhT BEATER STTeRTes 3TEd CATEIIHTO 3Teh Jehil
Whi-al JUCTsH AT

ST WTHETE 39U SR fordt araRat. =
fordfiefict 27&R 10T BiFeA SR AT ae TIhdl. 318
3% Hi-e 3T 3ATed. C-DAC = Fdeiel fohal
STV F3TR! TBive ATTE T AHTEE S Iehal.
ITHTSE ST Al AR T ST T i-eH e
Fafedrq fede T ‘S THe Wiee aTaed.
STIATH Thive TgUr s 7

ST ITETEE TETHT Heek (Server) S 3.
32T, www.bhalesain.com 373l dufther JadTES
S IS A0 G S 99 (Domain Name) fasa
I, T UV g Y 9 UsiE (Web Pages) ST
AT TTE2 ATS (Upload) T, AT hi-eHe
ferfecreh mfedt faeh revm dt wiee gt s1ueiie Fdl,
TG TG Ttk i STUCIE el ST Jerege faad
AT TETE! St Al FodR! AEEX HBAYT A
JTATIZ TETUR 3T ITAT Al Bie STHAAES
(Download) & HATICAT hiFFTaR F8d (Install)

S



ST ANTAT. TogT= el AT JerTee I ATt
ST 3d. 1T ek 5ieh (Junk) T fegrara.

T MY AUROTIU Ik dedTse 918 I
ZTGATA Tohall SIgdeh a3l ISR &l HITed = shl Thive
SIS T L2 e hl Sedoie A fedrd fegar.

TR HiE € Uk Thi-E TTEA WIEer
(Font Style File) 3T8d. Sfi AU S SIS
BId. TS FSTal Hi-e Sl US| o ATETS AT
ITEE I gHET FUERTER $Rid (Install) 1 3T o
UG AT T Bi-ened ATEd fedrd.

eIk HI-ZHTS! Ueh SR e hive TTsel Hisel
T Tt ek Hoelar (Server) 3TALE (Upload) &
TESI FATR! A TS A AT et U1g Tkl
JTETEE Focild! 3k 99 FT3s (Web Browser)
AR AT, JeIed 5 T (Internet
Explorer) 31Tfor ‘Jethv Afegnztr’ (Netscape

Navigator) 2 319 Yl 9 SITSsR 3eiZa Faid ST
I AT, TE SRS ek TehTiel ST3ST 3UcTse]
. 31, M (Moxzilla), 3T (Opera) 3.

ST SErETEe TRV S2h! off |Tse =] dad
Tth qIdd ST Hi-e hEd Tgdrd. ST o
R FAehTd! AT BieAed ferfearedt wifedt smeran
4.

TEATHS B ThK :

1) Eot (Embedded Open Type)

2) PFR (Portable Font Resource)

1) EOT (Embedded Open Type) :-

g1 U HESIEFe (microsoft) 5 saoiell

BT (format) AR, HEHIATTD T AT
I S HE Bl “.eot’’ 318 Extension
3T 32T, TR i ST ST SR Heh Hieel
kiran01.eot, kiran02.eot TerdTT kiran.eot 318 ATHERUT

AT, Fh YEed .eot & Extension HewaT 32,
SATIUT ST SeTUSTE HE3 S Thive AL 31T =41

WR
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ST Bie el fosh (link) 1€ (code) AL
TSt AT AT ST BIEA (34T, kiran.eot)
Heglar 3aTel ATd. Tedsh EOT File sHadMT URL

(Universal Resource Locator) Eg:

www.bhalesain.com e AT 3T Teh SR HR
T2 TS th AT deHTSS U131 Tetd . ST e Uehd
ATRAT T Tk Tl ASTEETS! 1 Bived! Tl
‘ST Bie B (.eot) SHATE! AN Internet
Explorer 4.0 fehan 1 Version %t .eot file =T TR
h% RMehdld.

) PFR (Portable Font Resource) :

g1 U foeediv 99 %ie a9 (Bitstream
Web Font Technology) aTT% SHAAT BIEA HiHE
(format) 3118, ST TR ST ST Hi=Z T
“.pfr’’ 2 Extension 3T8d. 321, 0T ®iedTE ST
ATIV ST H i S a1l kiran.pfr,
kiran01.pfr . TTHRUT Tl IScl. JeEhT degiiel
(Netscape Navigator) Version 4.03 a71foT ae=
WWW%WW{@ Netscape Navigator
Version 6.0 FaR UT SEHTH Hi-2 JT9% ITehd ATal.
FHE THFAA (IE 4.0) Fa%d Version SREHTHE Hire
CIRLGIGR

T JeHTSeat el Hifed! EOT 311 PFR
TAFH STIE SRGFAT 3. Tg AR e Breet
Tha AT ST ATE .

FIATEl Hi-ed SEHTHS Hi-e o-d ATare!
TR fehan fereedm ot feeteft ““Tools”” amaxan
IATd. ITIMUFR TR AUST Hie Hed ST
AHTESY TR M ATET JTel AT ST HIOHTAT
B0 8 T 2Tadl A g7 9edT dedrse
YT ST ST @ .

Hel

www.adobe.com

www.bitstream.com

www.truedoc.com
www.microsoft.com
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Multi-lingual Software Development

Sachin Gandhe

SCPL- Operations In charge S/w
saching@softaid.co.in
Mobile: 9324312153

The number of languages spoken
throughout the world is estimated to be 6,000
(Grimes, 1992). Although a small number of
languages, including Arabic, Bengali, English,
French, Hindi, Malay, Mandarin, Portuguese,
Russian, and Spanish serve as important link
languages or languages of wider
communication around the world, these are
very often spoken as second, third, fourth, or
later-acquired languages. Fewer than 25% of
the world’s approximately 200 countries
recognize two or more official languages, with
a mere handful recognizing more than two
(e.g., India, Luxembourg, Nigeria). However,
despite these conservative government
policies, available data indicate that there are
many more bilingual or multilingual individuals
in the world than there are monolingual. In
addition, there are many more children
throughout the world who have been and
continue to be educated through a second or
a later-acquired language, at least for some
portion of their formal education, than there
are children educated exclusively via the first
language. In many parts of the world,
bilingualism or multilingualism and innovative
approaches to education that involve the use
of two or more languages constitute the normal
everyday experience (see, e.g., Dutcher, 1994;
World Bank, 1995). The results from
published, longitudinal, and critical research
undertaken in varied settings throughout the
world indicate clearly that the development of
multiple language proficiency is possible, and
indeed that it is viewed as desirable by
educators, policy makers, and parents in many
countries.

Human language technologies obtained
the valid political understanding and support.
At the third UNESCO Congress on Informatics

® TUTSH JMTOT ARIST @

and Education held in Moscow, July 1996,
more than 40 countries representatives
confirmed their willingness to participate in the
establishing multilingual telematics support for
educational needs. The relevance of linguistic
and cultural aspects of the Information Society
in Europe has been stressed by the European
Council meetings in Corfu, 24-25 June 1994,
in Cannes, 26-27 June 1995 and on the G7
Conference of Ministers in Brussels, 25-26
February 1995. In May 1995 the European
Commission has adopted the upcoming Fifth
RTD Framework Programme which includes
points devoted to developing human language
technologies.’

Technological Multilingualism

In the multilingualism problem there exists
one important factor which usually slips out in
discussions of this issue. The high level of
technology of the modern civilization
broadens the notion of multilingualism in
information society including in it artificial
intellectual electronic devices. This newly
arisen complex communication structure forms
the Cyberspace that is marked by extremely
complex processes of control and self-
development. In the Cyberspace the
humanitarian multilingualism interacts with the
technological multilingualism of
communication protocols, computer
interfaces, programming languages and data
protection methods. Communication
multilingualism of computing devices is to
some extent being solved by introducing
conventional technological standards
regulating data exchange and transformation
processes. Different computers in networks
can transmit information using standard
popular protocols TCP/IP (Transmission
Control Protocol / Internet Protocol), IPX/SPX
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(Internetwork Packet Exchange / Sequenced
Packet Exchange) or SNA ( System Network
Architecture). Such protocols as FTP (File
Transfer Protocol), HTTP (Hyper Text Transfer
Protocol), address standard URL (Uniform
Resource Locator), standard sluice interface
CGl are in active use in the INTERNET. High
expressive possibilities of Web pages rely on
implementations of HTML and Java languages.
For protecting information from different forms
of eavesdropping cryptographic protocols SET
(Secure Electronic Transfer) , SSL (Secure
Sockets Layer) and some others have been
elaborated. The “hardware multilingualism”
aggravates the problem of the humanitarian
multilingualism in the Cyberspace.

Itis interesting to note some resemblance
in humanitarian and technical multilingualism.
Communication multilingualism is stormy
developing and to some extent repeats the
dramatic way of human multilingualism. Here
also numerous languages and dialects
currently appear and die, conflicts of
standards, programming languages and
interfaces is an usual event. Any technological
innovation can lead to the chain, or may be it
will be better to say “domino”, reaction of
expressive and communication means.

Dynamic Font

Dynamic fonts are font style files that
download right along with the page that will
use them. Think of them as an image. That’s
the basic concept.

When you use these fonts, the font file
will download into your cache just like an
image. Once there, as long as you don’t clear
your cache completely, the font will be there
for all future visits. It is fun to watch the page
the first time you use these fonts. The page
will come in fully with the text in the default
format. Then, once the font, or fonts,
download, the entire page reloads and comes
to life. It's a great effect.

The use of these fonts is basically a
Netscape Navigator 4.0 or better deal.
However, you can also view the fonts using

N2
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MSIE 4.0 and above if you also include, along
with the font, an Active X helper application.
I'll tell you more about that a little later one
after | explain how the fonts actually work.

What is Unicode?

Fundamentally, computers just deal with
numbers. They store letters and other
characters by assigning a number for each
one. Before Unicode was invented, there were
hundreds of different encoding systems for
assigning these numbers. No single encoding
could contain enough characters: for example,
the European Union alone requires several
different encodings to cover all its languages.
Even for a single language like English no
single encoding was adequate for all the
letters, punctuation, and technical symbols in
common use.

These encoding systems also conflict
with one another. That is, two encodings can
use the same number for two different
characters, or use different numbers for the
same character. Any given computer
(especially servers) needs to support many
different encodings; yet whenever data is
passed between different encodings or
platforms, that data always runs the risk of
corruption.

Unicode provides a unique number for
every character, no matter what the platform,
no matter what the program, no matter what
the language. Such industry leaders as Apple,
HP, IBM, JustSystem, Microsoft, Oracle, SAP,
Sun, Sybase, Unisys and many others have
adopted the Unicode Standard. Unicode is
required by modern standards such as XML,
Java, ECMAScript (JavaScript), LDAP,
CORBA 3.0, WML, etc., and is the official way
to implement ISO/IEC 10646. It is supported
in many operating systems, all modern
browsers, and many other products. The
emergences of the Unicode Standard, and the
availability of tools supporting it, are among
the most significant recent global software
technology trends.




Incorporating Unicode into client-server
or multi-tiered applications and websites offers
significant cost savings over the use of legacy
character sets. Unicode enables a single
software product or a single website to be
targeted across multiple platforms, languages
and countries without re-engineering. It allows
data to be transported through many different
systems without corruption.

Finally selection of multilingual tools is a
matter of choice availability, ease of use,
economics and wider acceptance.
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With technology changing over the last
few years the same is adapted based on
popular use and acceptance.

A software programmer needs to take
care that the target audience is not ignored at
any point in development. The short fall is to
be coupled with a wider and universal
compliance to any development.
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Challenges in implementation of Marathi Unicode
M. S. Sridhar

Joint Managing Director,
Cyberscape Multimedia Limited, Navi Mumbai.

Why do we need Unicode?
The Advantages

It has become mandatory to keep data
in Unicode for Marathi as it is the only global
standard followed across the globe. In this era
of Information Technology, we are talking
about global resource centers for data
collection and dissemination. Unicode is
supported by all the major Operating Systems.
Unicode is being supported by all the major
Operating Systems. Unicode is being
supported by all new digital devices. With this
background we can investigate the challenges
in implementing

Unicode in Marathi.
® Unicode - Global Standard

e Unicode - Independent of Operating

System
e Unicode - Supported by MS Office and
Open Office

e Unicode - Supported by web browsers
and web application development tools

e Unicode - Supported by Mobile Handsets
for SMS

e Unicode - Supported by PDAs

e Unicode - Supported by search engines
like Google

The Disadvantages

Unicode is a 16 bit coding system and
hence the total data storage is double that of
conventional non Unicode storage.

It does not work in older OS like Windows
98 etc.
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It requires the OS to be loaded with the
language components before using the same.
The user has to configure the additional
languages. Many users do not know this
procedure or their version of OS does not have
this facility. You require the OS that supports
Marathi.

The Code Sequence

The table below gives the coding
sequence for the Unicode page for Devagari
that takes care of Hindi, Marathi and Sanskrit.
The sequence covers the entire character set
of Devnagari in the following manner.

Modifiers - chandra bindu, anuswar

and visarga.
Vowels - aa to of.
Consonantas - ka, kha till ha.
Matras - Aa_matra to of _matra.

Vedic Characters -many symbols used in
Vedic Sanskrit.

Nukta Characters -Ka, Kha, Ga, Ja, DA,
DHa, Pha, Ya.
Numerals - 0 to 9 in Marathi.
Symbols - om, viram, double viram.
Marathi Characters - sha, la, Ra, Ya.
Sindhi Characters - GA, JA, DA, BA.

The code page spans from 0x0900 to
0x097D and has some blank unused
characters in the middle to maintain
consistency with other Indian Languages.




The ISCII Code sequence

LN TN Vel NS R e Ty

Tl 7| sz o The table below shows the character
N | T = sequence in ISCII proposed in 1988 and later
S RSN R R B B iy - amended in 1991, the BIS standard for Indian
T B = o e " & Languages. The code ranges form 161 to 234.
T AT ML ST ST B As you can see the Unicode character set has
R T - _ been adapted from ISCII and other symbols
v | e} oo | wr | e | owe | 2 have have been included to accommodate the
= . exceptions. Unicode has a direct one to one
G ST T | - o correlation with ISCII and it is very easy to
S Eeun Emy E e B B convert the data to and from Unicode and
137 |5 TN ) . i ISCIL.
f‘ " = = [‘ik.! % = Isc 0 1 2 3 4 5 6 7
S P T T ' ! Cl‘::f < . 5 e 3 g
N - 8| 3 | % T | a1
Jar|=| =z o] R« LRI
o me | . wx | me o 84 | o s S El i 2 3 g
TAIIT LT T 0 ¢ T T - O I O O
o | o | e | aw | e - w | g w § | 9| 7| T[T X
- N 0| 37 @ | B | ® | d W, " H
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The solution and the path to follow

We have to realize that we cannot
continue any longer following non-standard
character coding and multiple character sets
for Marathi. It is essential that we move to
Unicode at the earliest. The action plan should
be :

Convert all data to Unicode.

The new data should be generated in
Unicode.

Systems having Windows 98 can have
two way converters to convert Unicode data
to Non Unicode data and vice versa.

This approach ensures that complete
migration can be achieved in 2 to 3 years and
we reap the benefits of moving to Unicode right
from today.

The typical issues

In Marathi, we have two special
characters that are extra. One is Ra and
another is Ya. In Unicode 0930 is ra and 0931
is Ra which gets displayed as ra with a dot. In
this position Marathi Ra can be used. For this
purpose, we can generate a font that has that
glyph in that position. Similarly 092F is ya and
095F us Ya. The character at 095F can be
modified to accommodate the Marathi Ya.

There is a little difficulty in the collating
sequence of the sorting order. The characters
ksha, tra, dnya will not come after ha. They
are conjuncts or jodakshars and will come in
ka, ta and ja respectively, There is a facility to
follow a special collating sequence in Ms SQL
of Oracle database. This however will not work
properly in other software and in The other
characters that are typically different in Marathi
are sha and la. These characters should be
changed in the glyph level.

How to proceed with the conversions
The typical usage can be classified as
Word Processing - *.doc files.

Spreadsheets - *.mdb files.
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Database - *.htm, *.html.
Text files - *.txt

The converters are capable of converting
existing data in any of these formats any of
the font to Unicode and vice versa. This will
enable the data migration from legacy
software.

The Unicode Fonts

The most popular Unicode fonts are
Mangal in Widows, Raghu-8 Windows and
Linux. There are may other Unicode fonts lime
Marathi etc. The coding differences are there
between the fonts. For that matter, the
character Ta_Ta will look like this in z this in
Raghu-8 and Qm zz this in Mangal. Such
differences exist in many characters. We need
to understand that both are correct and simply
two different forms of representing a
combination. Today many aesthetically good
looking typefaces are available for Marathi in
Unicode. The user has a wide range to choose
form and we have many vendors to provide
the same.

The Unicode Web Sites

It is essential to develop and design web
sites in Unicode. The main advantage to a
Unicode enabled wed site is easy search.
Search engines like Google etc. give search
results in Unicode. It is possible to view these
web sites in other Operating Systems also.
With emerging technologies, It is possible to
view Unicode data in a dynamic fashion with
the help of dynamic fonts.

Unicode Web Application

We are at a stage where many
applications are being developed over the
Internet or Intranet. They are browser base
applications. They can be from a imple
interactive web site form to a vary large e-
governance software that is deployed all over
the state or country. It is essential such
applications are developed in Unicode and the
database is all maintained in Unicode and the
database is also maintained in Unicode.
Unicode database is very convenient to use




and it is very easy to offer facilities like indexing
and sorting in Marathi. The web application
requires a typing engine to type the data in
Unicode.

The Tools

We at Cyberscape Multimedia Limited
have developed the complete range of
software tools to work in Unicode and to
convert any type of data in any Marathi font to
Unicode and vice versa. The tools can save
invaluable time and provide and easy path to
migrate to Unicode. We also have a special
web enable that allows the user to display
Unicode text and a facility to accept Unicode
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text and a facility to accept Unicode text from
a Windows 98 computer. This will dramatically
increase the usage of Unicode in the near
future.

The conclusion

There are many hurdles before a
complete migration is achieved in porting the
data to Unicode. If we succumb to these
hurdles, then we will have to face greater
challenges later when Unicode will be very
essential for any application. We advocate
early use of these tools to migrate easily and
effectively.
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Marathi as a Formal Language and development of

a Marathi Compiler
(i.e. Marathitun Adnyavali Vikasit Karane)

Prof. Mukund Dhaygude
Email : mukunddhaygude1@yahoo.co.in

The paper deals with the following topics
ie.

1. Science, Technology and Management
aspects of “Sanganak Ani Marathi”

2. Review of the present scenario

3. Mathematical Marathi or Marathi as a
Formal Language

>

Computational Marathi and Marathi
Compiler

5. Marathi as a Natural Language and
Marathi Corpora Creation and
Management

1. The Science, Technology and
Management aspects of “Sanganak and
Marathi”

Sanganak comes from the backgrounds
of science, technology and management.
Science deals with proving concepts
mathematically / experimentally. Technology
takes off from where science leaves by
producing a prototype of the concept is more
like the sense of ‘The proof of pudding lies in
having it’. Technology demonstrates the
production on a mass scale of the product
which was prototyped after scientists proved
it. Management concerns itself with value
addition in the society. Management begins
where Science and Technology leaves.
Science and technology thus mass produce
several products. Management introduces
these products in to the society and does a
value addition to the society.

2. Review of the present scenario

We hypothesized last time that we
should define Marathi as a formal language
and write programs in Marathi since a Marathi
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Basic interpreter/compiler is now available.
The Mbasic.exe is available on
www.mbasic.8m.com website. One can have
it from us by contacting address given above
(by phone or by email).

To familiarize the use of Marathi, we are
proving Marathi to be mathematically and
computationally complete. Later we will
develop system softwares in Marathi and then
we will develop application softwares in
Marathi. The present system softwares are in
English. Operating systems are now getting
converted to show Marathi icons. We will then
develop interpreter/compiler that will enable
us to program in Marathi and that is what this
white paper talks about.

3. Mathematical Marathi or Marathi as a
formal language

An alphabet A of a language L comprises
of a set of all possible letters/characters that
are fundamentally or derivable in the
Language. A language L comprises of a
grammar G. The Grammar G uses the
alphabet A. A Grammar G comprises of set
of rules of the grammar. These rules are
defined in terms of tokens, symbols,
operators, precedence, and mathematical
\Boolean\digital operators, statements,
computational statements, conditional
statements, loops, programming constructs
etc. The rules are structured from elementary
linguistic formations such as letters/
characters, words, sentences, paragraphs,
stories, essays, news, dialogues, pages etc.

4. Computational Marathi and Marathi
Compiler

Having defined the mathematical Marathi
we then represent it using the language




representation schemes (such as Unicode etc)
in the keyboard, printers, sanganak, operating
system etc and then proceed to see the
Mbasic.exe software that demonstrates the
ability to interpret the simple sample programs
that are distributed with it. Having executed
the user programs the control is returned to
operating system.

Marathi Basic or just MBasic for short is
an experimental version of an interpreter
created to consider the possibility of a full-
fledged programming language based on the
Marathi Language. This language will define
its own syntax and statements that will be
extremely close to the spoken Marathi
language. MBasic being experimental, we
have experimented at converting the entire
interface to Marathi. But rather than forcing
Windows Operating System itself to change
the system font, which is done by a good many
softwares, MBasic only keeps its own interface
in Marathi while leaving other applications in
control of their own. Hence, MBasic respects
other applications privacy and will work in co-
operation with accompanying software.

The name Marathi Basic was coined from
a Marathi-to-basic transliterator that we had
created to help Marathi medium students learn
QBasic. But what resulted were new syntax,
statements and entire interfaces in Marathi.
MBasic has been designed to be extensible
as a language and new statements should be
easily integrated as and when required. This
is a task for which | require your comments
and suggestions. Please send me ideas and
suggestions on how to improve, increase or
change MBasic so that it can be a better piece
of work.

MBasic 5.0 is a complete remake of the
entire MBasic engine. Right from the compiler,
interpreter, to the display, everything has been
internally revamped. MBasic 5.0 is very slow.
Unlike its predecessors, it provides features
which cannot be compiled or even pseudo-
compiled. They have to be interpreted. In a
windows environment this costs system
resources such as memory and more
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importantly, the processor’s attention. MBasic
5.0 has more debugging and error
identification support. It checks and double-
checks your code for errors. Yet, at this time it
is not able to suggest solutions to the errors.

One may use, distribute and copy MBasic
as many times as you wish, though you may
not in any way modify MBasic.

We are desperately in need of someone
writing a good help file on MBasic. Please help
me. For now, you are provided with sample
programs. | have tried to provide sample
programs that use almost every variant of the
MBasic syntax. You should be aware that a
person with some programming knowledge
must read the sample files and provide
explanations for someone with absolutely no
programming knowledge. Some reading,
experimentation, interpolation and creativity
should be enough to give you the hang of
MBasic. As the author, | must say that
programming in MBasic can be quite fun.

Modifications, Undocumented features,
changes, additions, restrictions and things you
should know about:

1. One may have to enclose a syllable
consisting completely of a vowel in {} as the
transliterator program is unable to determine
when a syllable has ended. For example, to
enter the word ‘file’ in devnagri, if one types
only ‘phaaila’, the transliterator will not
understand that ‘phaa’ is one syllable while 7’
itself is an independent syllable since no
consonant comes between the two. Hence,
one will have to type in ‘phaa {i} Ia’ to get the
proper transliteration. For more information on
these conversion rules, please visit
Omkarananda Ashram website
www.omkarananda-ashram.org. MBasic uses
the transliterator developed by them for its
conversion routines. For complex devnagri
entry, it would be a good approach to visit and
read about the ITrans transliteration scheme
that is used by the translators.

2. Interlaced devnagri and roman text in
the program is allowed. Even strings may
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contain interlaced Roman and Devnagri text.
Input and display functions support this feature
completely. One may enter Roman as well as
Devnagri text mixed together. String
comparisons will take this into consideration
when comparing two strings. To interlace
roman text within devnagri text, just enclose it
in ##. This feature is useful for entering special
characters such as ‘{* and ‘} which are
recognized by the transliterator and need to
be explicitly placed within ##s in order to show

up.

3. Obviously, there is absolutely no way
to add a # in the program. Sorry about this.
Also, there is yet no facility to add a “ within a
string. Sorry again. Though the input function
provides this facility, the editor will not allow
this. We are working on schemes to provide
these facilities. Such special features increase
the load on the CPU exponentially and will be
added only in case a lot of people demand it.

4. Provision for making stand-alone
executables is provided. Of course, these
executables still need support dlI’'s and also
the true type fonts. But they can run completely
independent of the MBasic IDE. They also
contain a pseudo-compiled code that is very
difficult to decipher.

5. Graphics support for drawing lines,
circles, boxes and points. These routines are
the most fun to use. They have a very flexible
syntax. They are almost natural Marathi
language instructions. Very easy to read and
use once you get the hang of them.

6. The find and replace utility searches
only the upper text box which takes in phonetic
user input. It does not search in the
transliterated text box displayed below it. The
transliteration displayed in the find and replace
utility is provided for your reference and is not
considered by the MBasic Editor when
searching for text.

7. Sometimes the transliterator can
display garbage in the output window at the
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end of a line. In this case, just add some extra
spaces at the end of the line to correct this
problem. We still have to analyze why this
happens. A possible cause might be that
MBasic uses dlI's compiled from a lot many
languages including VC++, Delphi, VB, etc. It
may be the transfer of strings from so many
di's that causes this.

8. The garbage collection in MBasic is
very bad. It hogs a lot of memory. So it is
advisable for one to save one’s work regularly.
Please save thy work before running any
program. If it gives any problems, just restart
it and it will work fine (since MBasic only runs
on windows, you should be quite familiar with
this practice).

MBasic has been a voluntary effort to
develop MKeyboards, MBios, Mcomputers,
Mprinters, and other Msoftwares so that we
can check them out and fill up their
weaknesses. We also have our hardware
development projects in Marathi. If you like
MBasic, please contact us for further
development.

5 Marathi as a Natural Language and
Marathi Corpora Creation and Management

We can now read Marathi Dailies i.e.
Newspapers (Lokmat, Maharashtra Times,
and Loksatta, Sakal etc) online on the
Internet. We may need to download fonts if
required. Unicode addresses this issue
regarding the aesthetics of the written textual
information.

We are in process of development of
Marathi Sanganakiya Paribhashik
Shabdkosh. Some of the words that we have
found suitable are already put in use in our
communications. We also have found that
Janbharati group of CDAC/NCST has
released a Linux version with Marathi icons/
symbols. VPM Thane has also developed and
released e-books on works of Vishnushastri
Chiplunkar. Sanganakiya Marathi Paribhashik
Shabdkosh development is also in progress.
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Open Source Software Movement and its relevance to
Marathi on computers

Koustubha Kale

Director
Anant Corporation, Infinity TechServ Pvt. Ltd.

Introduction

As we all know computers are
indispensable today. Further a computer
without appropriate software to run on it is as
good as junk. We routinely use word
processing, email, presentation, spreadsheet,
web browser, database software. As with
most other modern technology, computers
being a western innovation, English is the
default language of use in the software we
use on a day to day basis.

e In this paper | will introduce a revolution
in computer software called Free / Open
Source Software ( FOSS) movement.

e |will present an overview of how and why
open source software movement started.

e | will briefly present how it is possible and
indeed beneficial in terms of savings,
usability and security to use open source
software to do most of our day to day
computing tasks.

e | will present the current status of Open
Source software availability in Marathi.

e Most importantly | will introduce how
using the open source software WE The
Group Of People Present Here Today,
can make a large amount of computer
software available in Marathi quite
rapidly.

The aim of this conference is to study
and promote the use of Marathi on computers
thus taking computer to every Maharashtrian
irrespective of his English abilities.

The life force of any computer is the
software running on the hardware.
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To use the computer in everyday life we
need at least the following software

a) Operating system e.g. Windows, Linux,
Unix, Mac OS

b) Office suite with word processor, spread
sheet, presentation, database

c) Internet browser
d) Email software

e) Utilities like Personal Information
Manager, Calculator, Spell Checker,
Dictionary

In addition depending on user we may
need several other software like image editing,
software for playing music movies etc.
Professionals have additional requirements of
specialized software to do their job.

The cost of the above basic software
itself today is more than the computer’s
hardware cost.

This prohibitive cost makes it impossible
for average man to own a computer and use
it legally.

At this point it is very interesting to note
that much of all the software development
started in universities in western world. The
academia needed software to work with the
computers, do research, collaborate with
colleagues. They started making the basic
building blocks of software development like
the programming languages, the protocols
with  which programs & computers
communicate with each other. They freely
shared software, code & ideas among each
other which allowed others to build on what
was already developed and take the general
effort forward. Indeed much of the computer
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including the internet as we know today was
born this way.

At some point companies started
producing software and selling it for profit.
Much of it initially was based on programming
languages, protocols, software developed by
the academia. As it was in their commercial
interests and to overcome competition, these
companies stopped sharing code. They
introduced hitherto unheard of policies for
selling software called software licensing. This
ingenious piece of legacy reduced the buyer
of software to just a licensed user from owner
of purchased property.

This prompted outrage among the
universities and laboratories which had done
much of the groundwork so far. Thus was born
a formalized movement of free / open source
software.

The free / open source software
movement is based on a simple term, freedom.
Freedom to run the program as you wish for
any purpose, freedom to study and change
the source code as you wish, freedom to make
and redistribute copies, and freedom to
publish modified versions.

If you bought something say a car would
you not have the freedom to run it as you
choose? Freedom to look at its internals like
engine? Freedom to enhance it with a music
system? Freedom to lend it to a friend? Resell
it after you no longer need it? It is this same
basic freedom denied by the commercial
software makers prompted the birth of free /
open source software movement.

People like Richard Stallman, Linus
Trovalds made sterling contributions to the
movement . Thousands of like minded people
joined the movement and it soon became a
new revolution in the field of computing.

Free / Open source software has several
inherent advantages over commercially
produced software.

a) Users contributing ideas & code to FOSS
are motivated by peer recognition and

R&

o TUTSH IMTOT ARIST @

their own need for the same software
than by commercial interests. Software
code is accepted only if meets the
approval of project members. This makes
for much better quality of code.

b) The source code of the software is open
& free for all to see, use and modify. This
ensures that thousands of developers
see the code thus quickly finding &
eliminating any vulnerabilities,
weaknesses and security threats.

c) Thousands of contributions mean much
more rapid development of software.

d) Averylarge talent pool is available which
is impossible for any individual software
company to match.

Thus FOSS is more stable, secure & free
to boot.

Some of the leading examples of FOSS
are...

a) Gnu collection of compilers and other
software

b) Apache web server

c) Linux, BSD operating systems with KDE,
Gnome desktop managers

d) Mozilla / Firefox browser
e) Open Office office suite

f)  Mysql, Postgres Relational & other
DataBase Management Systems
( RDBMS)

g) Programming languages like Perl, PHP
etc.

There are as many as 1,09,863 projects
on sourceforge.net website, a foundry for
software development projects. Covering all
aspects of computing from super computing
to software for mobile phones & PDA’s.

These efforts allow us to use FOSS for
our everyday needs comfortably as many
projects have achieved a very high degree of
maturity. For example the Apache web server




is THE most widely used web server on the
internet, the Linux operating system is the
most prevalent server operating system on
the internet and is making rapid inroads into
the market share of all other operating
systems, the Open Office suite has all that
the best commercially available office suites
features plus offers the advantages of saving
files in any of the competing formats for
example that of Microsoft Word or Excel.

To take computing to masses in our
country, it is imperative to meet two
requirements..

a) As seen the cost of essential software
is prohibitive. FOSS offers a simple,
secure free alternative.

b) Make software available in our own
language.

FOSS has the unique advantage of
access to source code. This makes it possible
to adapt it and make it available in our
language. In fact as FOSS is made by
thousands of developers from countries
around the globe, it is already available in
hundreds of languages. Also most FOSS
projects have made it very easy for even non
programmers to adapt their software to
different languages by making special tools.

Some examples...

a) The Open office project is already
available in Hindi among 100s more.

b) The Linux operating system along with
Gnome & KDE desktop managers with
hundreds of day to day useful tools like,
PIM ( Personal Information Manager),
Calculator, Games, Email client is also
available in Hindi along with hundreds
of other languages.

These umbrella projects make it possible
for us to use our computers in multiple
languages. an Example..

Most of these projects are sadly lacking
in Marathi support. This is only due to lack of
volunteers to do the job of translation.
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As we have seen itis very much possible
to have a very complete computer user
experience with FOSS.

Also it is possible to adapt FOSS to our
own language. Indeed most of the FOSS
projects have made it possible for even non
programmers to contribute towards adaptation
in their own language. This is made possible
by making all the strings comprising part of
the GUI like the File menu option for example
available as a separate replaceable bundle.
Thus by translating & replacing all the strings
in this bundle in our own language it is
possible to adapt the software & use it in
Marathi.

What we must do...

a) Adapt projects which are useful / relevant
to us;

b) Use the software & give feedback,
suggestions thus acting as software
tester and giving back something to the
community which gave us free software.

c) Form groups among ourselves with
language experts & software experts to
forthwith start Marathi translation efforts
of FOSS most useful & relevant to us.

I am making a pledge here to make my
expertise available to any such project.

Lets join hands to start making Marathi
available on every computer that needs it.
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