ey EpaBuE

nest S 'H

PIVS Silver Jubilee Souvenir

- AMVAEIT IO TMONY

“Aluo sjuodioiind 00z NITOVN Buowo uoynguysip o4
- "3|DS IO} JON-

&

0-0-8€8506-18-846 - N&SI

‘sowiwipIBo.d Buiuingg 13N713Q 8y} 104 1040UIPIOOD D SD SHIOM OS|D BYS
‘awwpbIBold NY1d9d SNOND| Joy J9juMm B5IN0D D UBaq SDY aUs "£00Z JDaA
8y} 10} PIDMY DIPU| Ul UDUDIGIT USWOM 4599 5, |034DS 8L} PRAI9D3I OS|D puo
diysmol|e4 UPg PUOM ASPOJU| “JUDID DPIUDQ S,v14| 10 Juaididal b usaq spy
3YS '$§00q OM| PS}IPS OS|D SDY SYS 582UBISJUOD [DUOHDUISIUI PUD |DUoHBU
ul ssedod us} uby} ai0w pajussaid SOY ays "q'yd 18y Buisniad >=cw.:30
S1PUD ©2USIOS UOHDWLIOJU| PUD AIDIGH] Ul SISISOW D SDY ays ‘1004 uaL Iy} §so|
By} oy |IINT3A U1 Bupyom s1 ays *13NT13g “19BDUDW HI0M|BN S InDY Eu.om:Uw

"(ZO0ZNITDVYN=8661 NITDYN *sjoA 01)-BupomiaN uolypuwioju|
pup AIDIQ PUD ‘DIPU| U S8UDIQI JO BUuIOMiBN pup CO:OW._EmvoE ayy
U0 3|gD pUNOY [PUOHDN ‘SHIOMIBN PUD BULDYS 82IN0s8y AIDIgr] ‘@dusladxg
upipu] Uy :sjIomjaN Aipiqr1 Buipnioul syoogq Ay pajpe puo UQ.OE:O
SPY 8H *(¥00Z "SITNODI) S921A198 Aipigi |DUOHDN Uo oucm‘_.wwcoo |ouUolDWBLU|
84} 40 JOJOUIPI00D SOM BH "B} BUO| D 10 UoHDPUNOL AIDIGH ACY c::.oEEOm
plby Jo pipOg By} UO USBQ SDY  PuD ‘Pioog juswabnubw Ainigry IDUOHDN
9y} JO JaqWBW D OSID S| BH UOISSILWOD aBpamouy _Uco_hoz kmw:nrn_._
uo dnoi9 Bupom pub pioog Aioign Iyea ‘ABojouyssy co:oc.:ohc._ puD
UOHDIIUNWIWOD JO AJSIUIW @Y} PUD UOISSILLILIOD BUILUD|Y By ._o S8UDIQ uo
sdnoi1o BuIom ‘ODSINN 104 uoIssILIWOD |DUOCHDN URIPU| 3y} mr___us._uc_ _w__uc_
4O JUBWILIBAOS By} JO SUOISSILILLIOD PUD S984}ILILIOD JO JSqUINU D JO Lmnc._.mE
3y} ueaq spy aH 'sIaA Apoj Jso| ayy Buunp uouoig 1aIyD so Buipnpur
S3IODADD SNOUDA UL 1Y[9g MON “BJUdD [DUCKDUISIU| DIPU| By panias moc,
8H "UI2g MaN omiaN Apigr] BuidojaAad-13N1aQ 10402:Q s! 1Dy W'Y g

‘D13 8BpaMmou ayy Uy
$18sn 0} aBpajmouy pup uoypuoul Bupayo Ul SBLDIG) JO) jJuppodw! 310 |bUY;
sanss| ABojouyoa) ayy ypo) Buug 0S| BWN|OA SIU} Ul siadDd "D48 SjiomiaN
Aoign uoyoooTyNW seupigr] [P1ads ul BuppomisN ybBnoiyy Buubyg
abBpamouy Ajo1005 8BPBIMOUY Ul S|DUOISS3J0Id SIT :8DUSIDS UoHDULIO)U|
PUD ADign Ul Spuall YDIDasay :(SuoyDUSsSIQ PUD $S858YL DIuoJDa|3)
Ql3  waysAsoyul g4y senbluysa] puo $|00] juswaboubyy juswnoog
S|ppod abBpamouy so yons suoyodiddy 1D uoyosyibig [saupign 630D
BuusauiBuz ul |3N713Q JO BsN UOKDONPI B2UDISIA PUD 1INT13A ‘Buinyoly
PUD DIPOSUOD |DWNOr-3 :S82IABS AJAlRQ juswNndog sawwpiboly
>U_Uh0:._ goaM PUD gap 3y} uo mc_r_o‘_OOm UOIDWIOJU| [|BAST JOOY $SDIS
8y} Jo Aaalleg aBpamouy ‘uolpdIDIDd Alunwuod $s8bus|ioyd |DID0S puD
ABojouyoa] qam man SjIGoH Buipoay :A18100S pup abpa|mouy so yons
SaNssl 9y} JaA02 Aay] -, 0J3 abpapour 8y} Ul S|gpyDSDaIUN Sy} Buiyonay
'S8UDpPUNOg jnoyyipm seuoign,, awaur aui  ublybiy sisdod asayl '£002
‘€2-02 J19QUIBAON WOy IYIa@ MBN "81udD [DUOHDWBIU| DIPU| 8YJ {D JIOMIBN
Aioiqn Buidojaasq - 13N13a A paziunbio Buieq BuIOMm|BN UOHDULIOU|
PUD AIDIq ‘9BPaMOUY UO  UOLUSAUOD [DUOHON 84| O} pajussald siadod
¥S SapNdUl (£00Z NITDYN) BupjiomjaN uoypuwiojul pub Aipiqp) ‘aBpamouy

429

Parankushachar Institute of Vedic Studies®, Bengaluru



PIVS Silver Jubilee Souvenir

asopeSueg DVQ-D ‘dnoin aSeiusy ueipug

“J01euIpI007) dnoiy ‘nedseseA ‘wieueysnyg EYIPIEA IUBWONS BUTUMA BPIA TIUPLEA EPIA «

[eanIdNOs 1o 2andLdsap 2 1A 33pajmouy Jo s10adse om) aae 219y

‘a3 pue juasaxd sy adeys 011sed o1 Jo d8pamouy Apoquud
kjombiun Ko “Af[enUaSSY “awWEs Y1 1UIWNIOP djay pue swaisds anjea jo
uonn[oas ‘21doad 3y JO IIUINISUOI IANIOI 3 {paquinsaRenfue

-soSenSue] [220] JO ANSIAAIP pue 28Ul s11 Ul ya11 L19A

{Runo> ¢ Jo 55E1LISY [EM[ND 31 JO 1red sodasp e wiioj pue sSuraq

st elpu] dxo 30 uoissa1dxa JO sAP1YIA I dre soSenSue|

Suwr] 4q s3ouaId

uononponuj |

*(uayods 10 uaNLIM) SID3JRIP
saSenSue| [ed0] ‘3°1 ‘siydnoyy uewny Suksauod jo
oy Sutsn sw2IsAs payJomiau ysnoayn Anuapt jeuoneu
dxa ‘oSpajmouny| Suireys Jo19adse 3 01 19521 I

pue siduds [ea0] Ut
$a[OIYaA [EIIEU ISOW
pue wopsim €92UdLI3

*9YI[e [eInt 1o
1 (e SUIUIAIUOD SINEW UL XIPUL [EUOREINPD pue Buwr

SURUD 01 S|001 [ D] UIdpows jo saSejueape a1 ssoutey
dur 12218 Jo Aanoe ue 219y 1udsaad op

ueqan ‘adoad 2
jJo prepuels 33 3
01 Anunos Ino 10j DUEHO

Luelnuewey 4

HDjsueg jo ase)
:saSenSueq |ed207 Ul JudUOD JO uUOleII)

8T

pidng -5 q puv Moy Y Y oy ysiulvy

$924N0§ U0y ewLIOJuU] JuljuQ 334
v JOMIAAIAQ Uy :sjeuinop aunuQ pue o._=o.:uo_m_

2aluoung nayg

clr saguafiey) pue sanunuoddg sleuanop-g

bImyng oifabuny pajyg
dAIUN Y3uig ueaey) 1y
Pue enuosuoy) [euanop-y

NI ‘Aueaqiry Ausa
P 1e L 33pajaouy

APny Apfunirapy pup pu,
funyy i
yredipuen) K1vaqry Aussaaun qefueg jo %,_\_.Nm umwmz
90t - dmag Kus1aaun ous ut Kaeaqry jenmig w___ﬁ._._%mw

Ysnqg N vifuny
e1epopeA ‘Kieaqry Annsu|

98¢ BHEQEE oW Jo Apmg Apiqiseay v :Aaeaqiy lensiq
ysor puinony

Ansnpuy €3] 3y

10j ue|q uondY jo Jury ngy: _mcc_awr.omm_ﬁ pue

LLE $959Y L A1U0n01] a.LA paseg-pafyng jo bo:.mo.._uz

) Anag) 1Mavpr pun Aadduog py dangy
Apmis ase ) [euonesiuediQ uy a9y uonReId)u|
L9¢ 243 U1 23PaMOUY Jo uoneaLy-07) spaemoy,

papuny’) ysingy
aanadsiag s,uenesqry v

:24min g [edi(] 10y $23ud)(ey ) 243 Jd N 03 $304n053y

SR 2BPII woU M [ENBI(] JO UOIEILY) 3y 10§ HI0MIWe |

unfununy
v NDSURG SO 3sE ) 1 SHBRNTUETT B0 UIIUIUOD) JO UOHEIIY)

3

$IIUNOSIY [ENBI(] PUE UOHEILY) JUIUOY)

nysor -y |purg
ML) Y (L 1E]) ABojouyda)
s Jomminsug ereqeg sy ur K30j0uydag 14y

Z0O0T NITIVN

9¢€

S€

pe

€€

[4Y

‘Al

Le

HIA

Parankushachar Institute of Vedic Studies®, Bengaluru

430




PIV'S Silver Jubilee Souvenir

Creation of Content in Local Languages — Case of Sanskrit

Veda Varidhi, Veda Vijnana Siromani, Vaidika Bhushanam, Vacaspati
Dr. P. Ramanujan
Group Co-ordinator, Indian Heritage Group, C-DAC, Bangalore

Abstract

We present here an activity of great importance for our country to harness the
advantages of modern ICT tools to enhance the standard of living and educational
index in matters concerning all the people, urban or rural alike.

We refer to the aspect of sharing knowledge, experience, wisdom and national
identity through networked systems using the most natural vehicles of conveying
human thoughts, i.e., local languages in local scripts and dialects (written or
spoken).

Introduction

Languages are the vehicles of expression of experiences by living beings and
form a deeper part of cultural heritage of a country. India is very rich in its
range and diversity of local languages.

Languages embody the collective conscience of the people, evolution of value
systems and help document the same. Essentially, they uniquely embody
knowledge of the past to shape the present and future.

There are two aspects of knowledge, viz. the descriptive or structural part for
representation and modeling; and the cognitive part, which inheres in the
animate (sentient) user. Let us explore the aspects in some practical system-
building perspective.

Requirements

While aiming to employ advanced ICT technologies for human endeavours, we
are required to look at the issues of proper human-machine interfaces, inputting/
outputting tools, processing utilities, technology for content creation, sharing,
enhancing, accessing, processing etc.

Features

Multiple modes of human-machine interactions are possible in orthographic,
photographic or spoken forms. Languages in handwritten/printed text,
manuscript/inscription, recorded or synthetic speech modes and media forms
like images (scanned and movie), text, sound waves etc. need to be handled.

Attempts

There have been many efforts in this direction at national and international
levels, by both Govt., as well as private teams and many success stories are
well-known. They have evolved representation standards, NLP tools and utilities,
editors, fonts, converters, DTP systems, web-enabling plug-ins and SDKs, Indian
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language support to various popular word-processors, data processing systems,
programming environments across platforms and OS’s. Optical Character
Recognition, Text-To-Speech, Speech-To-Text or speech recognition, learning
systems, Machine Translation systems, portals, corpora and databases are
developed.

Our Contribution

At THG, C-DAC, starting from the evolution of PC-ISCII standard for Vedic
character set representation, Computational rendering of Panini’s grammar,
developing DESIKA - NLU System for Sanskrit, RgVeda database, Mahabharata
Database, C-VYASA, Sanskrit Authoring System with knowledgebase, Pandu-lipi
Samshodhaka for assisting study and collation of Manuscripts for critical
editions etc., Sanskrit Self-learning multi-media CD-ROM, Editorial assistance
for reference works like dictionary, encyclopedia, thesauri etc. have been
attempted in this direction.

A Case-study of a project related to Sanskrit and Vedas

The recently undertaken project titled ‘Development of Analytical Tools for
Large, Scientific Knowledge bases in Grid Computing environment’, involves
creation of web-based Vedic and Sanskrit Knowledgebase, developing analytical
and search capabilities and deploying in Garuda Grid Environment.

IHG, C-DAC’s Sakala-Shastra-Sutra-Kosha (A repository of all knowledge-related
original treatises) contains the fourteen Vidya-sthana-s or disciplines of study
in Sanskrit, covering the four Veda-s (RgVeda, YajurVeda (Sukla & Krsna),
SamaVeda, AtharvaVeda), six Vedanga-s (Shiksha, Vyakarana, Chandas, Nirukta,
Jyautisha, Kalpa) and four Upanga-s (Mimamsa (includes Vedanta), Nyaya,
Puranas, Dharma Shastra) embodying the main tenets of these systems. Here,
digital web contents are created for all the fourteen vidyasthana-s.

In Vedanga-s, hyperlinking to Veda-s is being provided dynamically. Application
programs for each vidya-sthana and an integrated, hyper-linked ‘concordance’
program are being developed. All the contents can be seen in Indian scripts
with transliteration facility and Vedic texts will be with proper accent-markers
in the corresponding scripts.

This is the proposed ‘Digital Library of Indian Heritage - A Reference
Compendium of Original Treatises’ with features for browse, search, index etc.

Major outputs of this project are expected to be:
Tools to study, collate and critically edit works of interest.

Scanning/digitizing palm-leaf and other Vedic manuscripts with accents in
Indian scripts.

Digital web contents along with possible commentaries and translations.
Application programs for hyperlinked concordance.

Heritage portal with the digital library mentioned above.
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A Computer-based Manuscript (Palm-leaf) Editor

IHG, C-DAC has developed a comprehensive Manuscript Processing Software
Pandu-Lipi Sam$odhaka for the purpose of the critical edition of Sanskrit texts.
We have now undertaken to extend computing help to the deciphering of
manuscripts in scripts like Grantha, Nandinagari, Telugu, Malayalam etc., of
Sanskrit/Vedic texts, many of which are not yet published. We also help
collation of various version/variant forms of texts from different sources for
critical editions of such rare, unpublished works in these domains.

The Pandu-lipi Samsodhaka is useful in the collation, search, view, print etc.
We describe the salient features of this further.

Features

The functional modules of the system cover acquisition, formatting, inputting,
indexing, creating database, searching, locating, printing, collation and
publishing. The range of texts covered include Sastric texts, RgVeda, Krsna
Yajurveda, Samaveda, Laksana Granthas, texts in Tamil, a combination of Tamil
and Sanskrit, called Manipravala, etc., in a variety of scripts. The sample
includes about fifty works, one hundred and twenty manuscripts, six scripts
and many domains. There are about 3500 leaves (pages) as images to accompany
the PC-ISCII texts. Two of these texts, viz. Sadvimsati Sutra and Yohi Bhasya,
are chosen, for illustration and possible publication of a critical edition with a
Sanskrit commentary.

Description of the modules:
Acquisition

a) Start with consulting catalogues, indices, lists, reports, etc., of Manuscript
collection of desired texts through a number of sources Bibliographic survey.

b) Shortlist the ones feasible to obtain from these. Give balanced
representation for various regions, scripts and versions (i.e., with
commentaries, with accents etc.)

c) Acquire copies xeroxed/scanned /microfilmed

d) Convert/export to a single (uniform) format. Factors like clarity, condition
of original, resolution of scanning and size of the image files, all influence
the choice of common format used.

Formatting

The inputs come in various forms, when raw, i.e., from the institutions/library
collections. We may have 3, 5 or even 10 folios per scanned image. Here the
two sides of the folios are in different files and the job of sequencing the image
as per text and separation of folios is involved. Numbering them serially
according to the text is done. An important task here, in the case of manuscript
bundles containing different texts, is separation of the texts and folios belonging
to multiple texts. They must be present in all the works concerned. Usually,
libraries offer separation, if catalogued already.
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Inputting

We strongly recommend the entry of the data contained in the manuscripts for
the purpose of study, word-split, index, search (phrases), editing and collation.
This, of course, requires domain experts who are difficult to get. However, THG
can offer expertise in this endeavour. We also have another possible source for
data entry, which is loading text, if the work in the manuscript is one of
available digital texts from our repository. (A list of about 250 texts from all
Vidyasthanas is available. C-DAC Indian Heritage Portal would make this
available on the web soon).

Adding commentaries, translations, hyperlinks, annotations for collation etc.,
are the factors necessitating data-entry. Also, transliteration, training in rare
scripts etc., is enabled. However, efforts may be launched to develop efficient
OCR or speech recognition systems of high quality simultaneously and when
these mature, we can minimize data entry needed.

Editing

This step involves aligning the data entered, with the original manuscript, line
by line and page by page. This also can be done in an edit box/window below
(or adjacent to) the image of the manuscript or entered through Vedic Editor
and inserted into database. The pages and line boundaries are as before.
Adding information for retrieval, hyperlinks etc., can also be done. Multilingual
texts, currently require LEAP-like software for data entry and use in RTF
format in the system for further processing. Here ISCII-ISFOC conversions are
employed. Currently Vedic texts of Samaveda Gana require use of only Grantha
script and transliteration is not available. Srautam and Guruparampara Prabhava
etc. are multilingual samples. These are typed in LEAP and processed through
rtf controls.

Creating database

The PC-ISCII text files (*.pci) created by data entry or loading data are to be
converted into database format. This is either Microsoft Access or Microsoft
FoxPro format covering various fields for facilitating information retrieval.
Databases of works, institutions, manuscripts, books etc., are also created and
linked in the application list of abbreviations. Scheme of data for reference in
these texts etc. are also created as tables.

Searching

This is the crux of the system and helps in providing word or phrase level
search (with and without accent-markers) across the database, text-wise, and
lists the manuscript reference numbers where the search string occurs. In
future, this can be extended across texts if need be (this feature is there in
our Vedic Editor, wherein a string occurring in any of the 250+ texts are listed
as a concordance). Choice of script, facility to transliterate, and seeing the
results in the same manner of alignment as the manuscript are the useful
aspects.
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Locating

This refers to locating the search string in the image of the particular page of
the manuscript where it occurs, including the line number and location in it.
We see the string ‘highlighted’ in the text window by choosing ‘find’ in the
page and physically looking in the corresponding line and ‘location’ in it on the
image above by selecting view in ‘search’ mode. The text window is provided
with line numbers to facilitate this manual locating in the image.

Printing

Provision to print the texts in database, search results etc., in any script of
choice or script of the original etc. so that further reference or insertion into
documents can be enabled. Report generation kind of printing needs can also
be addressed. List of texts, institutions, reference details etc. can be printed.

Collation

From the search function, we can organise the readings of different texts (like
‘file compare’) across the manuscripts combined with report generators. A
scheme for annotating can be devised to assist here. Work will follow to enrich
features here.

Publishing

Publication through Desk-top-publishing can be done by exporting to some DTP
software and adding embellishments as desired.

Screen shots of some of the modules
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Salient Features of the Mahabharata Database

The database can be browsed for any desired parvan (and sarga) as text
(optionally as word-split and marked-up or tagged form as well) with choice of
scripts from among Assamese, Bengali, Devanagari, Gujarati, Kannada,
Malayalam, Oriya, Punjabi, Roman (with diacritics), Tamil and Telugu [Hindi,
Konkani, Marathi, Nepali and Sanskrit share Devanagari Script]. Additional
details provided are sarga name and Antar-parvan name. Prose form of the text
are wrapped around to a new line after about 50 characters. On-line help is
provided in all screens.

In the retrieval mode, multiple ways of choosing/searching the desired
information are provided like parvan, sarga, sloka number, word (split form),
part of a Sloka (phrase search includes blanks and multiple words also), by
sarga name, speaker name, topic name (prakarana/visaya), pratipadika or
nominal stem search, be it the initial, middle or final member of a compound
word and Boolean search to cover these with logical operators like AND, OR,
NOT etc.

Details like parvan name, sarga name, speaker name, antar-parvan name are
available. Script change, marked-up form view, help and back (exit) are standard
features. In the search by number option, on selecting the parvan, admissible
limits of sarga numbers and thereupon, those of sloka numbers are displayed
for valid values to be entered.

In the 'search word' option, on entering few initial characters (even one), all
admissible words beginning with the typed characters are listed and choosing
anyone thereupon, the Sloka numbers are displayed with the ref. no. scheme
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for desired values to be selected. The selected Sloka with all other details is
displayed as before.

In the 'phrase search' option, any particular parvan(s) or all can be chosen and
the phrase can be typed. All occurrences, with statistics and details of
information are displayed. On choosing any desired number, the particular
Sloka is shown. Sarga, speaker and topic names are also similarly selected. In
pratipadika search, the desired stem as beginning, middle or end are additionally
singly or severally selectable, and with statistics, detailed display of the slokas
containing those compound words are shown.

In the 'Index mode', word, name, sarga, Sloka, samasa and speaker indices are
provided. Sloka index covers the entire Mahabharata and samasa index has
two-tier selection for first-level and subsequent detailed types. Help files are
also accessible from any screen by pressing F1 key or Help button. There is
also a demo of the program as a guided tour included in the CD-ROM.

The Samasa Mark-up Scheme Used for the Mahabharata Database Project

The scheme for mark-up has the name of the compound and its notation (tag)
to be used for mark-up. Multiple word compounds are also marked distinctly.
The bracketing in the tags also has distinction between words where compounding
proceeds sequentially (i.e, from left to right) and where there is a change in
its direction. These are also suitably illustrated. Nested brackets could be used
later with our programs.

Multiple mark-ups for words denoting different possibilities/interpretations or
allegory etc. are also encouraged to be indicated by using? and placing alternate
tag(s) in curly brackets. e.g, word> Tagl/{?Tag?2...}.

We have suggested certain specific features like not marking samasanta
taddhita suffixes etc. in the end where possible (with exceptions as in +t
option in Dvigu, for example) and also included lyabanta avyayas as samasa
etc. In all cases, a compound word has at least a pair of angle brackets (< &
>). The underscore character () will be the delimiter for tags. Hyphens
separate stems. The marked-up files are processed for tags and statistically
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Road Ahead

By a strategic approach, we can ensure creation, sharing, accessing, research
and propagation of the treasures lying hidden in the contents in local languages
systematically. We could prepare the registry and catalogs of manuscripts and
published works collected under the National Mission for Manuscripts (NMM),
New Catalogus Catalogorum (NCC), Veda Lakshana Bibliography etc., employing
experts, students, home makers etc., in freelance mode by suitable training
and development of computational tools/utilities as mentioned.

Conclusions

Beginning with inclusion of Computational study of regional languages and
introducing the concepts of ‘language lab’ and ‘project work’, web content
creation in Indian languages, creation of reference works like Dictionary,
Encyclopedia, Thesaurus etc, in regional language study at Universities at
undergraduate through doctoral research levels, we can ensure trained and
competent resource persons for such advanced projects. Dissemination of
information on Government sponsored projects in these areas to academic
community in Arts, Humanities etc., would help in better synergy and unearthing
treasures in the cultural, linguistic and heritage domains, resulting in India
once again leading the world through humane use of technology and even IT
R&D.

We would also be bridging the digital divide by integrating and involving by
positive contribution to society, the maximum number of citizens in all regions
equitably and in an even distribution across spheres in intellectual endeavours.
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