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2 _myulled (HEgH CUES 2_(HUTSSHLD

G.Faneunger, §.553M, 1.8 6l eu &6
s LU & CamL_L b, QBSTTETHS ATIUTTTLES MLOWLD,
&60LUTSHHD-603102, STEHF LT Wmeul_L b, SO PET(H

(LEOT T 6T

sTeTd g LuemLUley Cuams oivsgey  (digital speech processing) e
WPEEHWsIeD Cupdngl. LeupmisT 2 mruledmbg CuEs 2 marssb O\Fweag (text-to-
speech) oidlas fA&sopn umiwrss Corarndngl. 2 mIBmL I  DOTSSIF
QEerpEmemyb CFwhms wampuley sss OFLnCs CuEs 2 maursssdar (speech
synthesis) CrEr&sLIGD. GUU &G ClFTHHMmTIL GnIH W SiuGSEeTTar Siem& (syllable),
&omem& (demisyllable), 60lwer (phoneme) <& wemey LiwerLI(hSSLILI(HE eTmeot.

O ETOILTHET 2 (FHEUTSSLD

SpHw CwrisdsT MmaTEHDGSD @M iy 2 . LErTLaw Gl Emens
STLgd GBS w Cwmiplseier aufleugeud (script) HEEomeng TarpTaD 660 &G0LELTS
sTwglumsl  GureGea 2 FsM&dGpmb. ymdlovsder eMeauqead eTalg  sTaMDTEID
SupMeeTer GlEmhaEmen 2 FeMlugnE Hevpw UL Hley ComelLbpEmgl. C&TDHEmeT
B 58n@ eDU- put 6TOTUMS L 6TaImID cut 6Tl S eteormid  GCaupiuhSS
& CoMD. ety BS5FmEW H&5H0 LBIHW Olmpssian o wrgl. sblwWsS,
GHluurs &m SApuyseT 2 (. (s Aply SHD CBHRSETSS L TWSIISSHT SMDeY
6TEOTLIGID &nl_OIL(0&5IISSH6T Levemev eTRTLSTGD. Lrenrmeugl Smi, Cr aeblvWwSsl
U G Hlemeusefien MU L  Ql&meT 2 (huTEGusnNE Slplev  Hwd e
GSSSLLILIQ (HLLSTGSLD.

SIODEETET  (PBEL  TDSTISHEHEETO 660 WETE6T — (PLUGISTD  6TEIHITEVILD
SUDmDEOISTaN(h 2 WTOwL asmer 2 (HauTsdss snlbsn wwnsdl GCsme. LsSNSE
wrpores 2 Tl lsms SalssalCw uHablFug LwaLbSIiang alg. g6
igLuenL_ulev sGprems (VOICE TAMIL) eTaid GLosroIUmheT 2 (HeumdaUUL(HeTeng.
2 eyl el (BB CuES 2 (HeUTSHESD eTeueum) Bl SS MG sTaTLMSL LIL_D-1 6l 6m& &GS mS).

Bbs CaTOUT(HEHSES 2 6TaTLTS SN 2 MILLGS AMWWEDG. A6aT) HphSHH5
S MIBMET GDOITOILITHET CSTET(HETETSI. (PS6V [Hlemevuley, ClEFTMHE6M 6T 6T(SSIES6T
2 U7, Quu, 2 WFeww el AMSsNWiILGHDS. Lrewrmb Heneulen, Ceunpidsmer
6605 glew(hesT (speech segments) GgiMley GlEFwWwLL(HS 6. cperpmDd [Hleneuulen, LB
00 SFI(HEHT CFTGHSUUL(H CuisH 2 mardaslubdng. LQUUaNEOEHT SiMmaTSS
660 HEHSGSLOTET BTVEHE CHTLL QETNID TPSSIS Tnl L a)S0lsar &ev eedlliL Hlwg &Emo
U&SSLUL (hemerent. sTmE@Gemmu 700 HGeom UL (h Siemelley 608 FHSHEULSHET EUETHL LG 6V
(hard disk) Gasmiysetmal udley OEFWWLLL (hememer. ASTaUSG OLTSSSSH L 6 IOl
eedLiLgley CrrGw LBe CLETOILMHET CIFWELTL G NG pSTTIOTS 61 6MhiGE nG.
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Gu&ar 2_HAUMGGLD SemLOLIL]

BoOWwaT6lUTHeT SaM& salLGluTuley (Personal Computer) Gl&FwWeLLI(BD 6u6wTETOTD
oulq UGS BLILL(heengl.  SemILOIUTN QT SOSTLTHT Simarggin C  Gomfuley
sTWSLLL_(heTemenr.  eTmEGempW 350 el Ggiemr(hEeT  eTewio  eugeiley  Gamlysefiey
Gl aaLLL_(heTemerr. UMD FlSmawraelemem (analog signal) GuEOQFTelenw 6TEwTOS
FgpsemTE  wrpnm 11025  eanaf&me OETamiL  Smpeisdams (sampling  rate)
vwerL(h& S Cermd. Q&G mIsE6T QeuGUTETMILD (H mUL(h HemipemLwen. LS aolFwg 660
SimevsmeT, Crrsdoleww  Geouevey B CwT  eTaTeD LWeTUTL(H  OwereILmHemeTé
SWITenT GL_ITID.

GHlev TWSGISBEnSsTaT FTTam eedlluste 160 el OGlEFsaTLTEean, ©bLY 6
TWESIsEEREsTar  Frmefl  ollustey 240 el OFsaILTSD  LQHHS.
uLOleLTDMIGEEemeT  (plosives) udaOFLS L Fn(bFeL SeueaTd  OEVSILLLL G
SmVCBETSS (wave editing) OELWLLGDLCUTG euGlaumedl  LdlelesTem  iemnd
LemL_Ow6usfl  (silence period) &ememWLLL MO &THSUUL Couemrig WS SieudWwbd  6Teor
B wWLLL L G.

STPSSIS Fnl_L 6D 60501STGSLLD

TWSSIESaMOT  SemiauGLmus GlEme TG,  TPSSIEEHMNE  Fnl Q&
QFmeveme 2 FFM & Wweyd (Sg)rrLo Bomeans sewlLoLT&0sTa () CFWOLbHSS Sn(HFH60
wwupd  Coemey. ﬂ@g@]&&&@ﬁﬂ oaolurapre 2 FFMsg 060 GIar(Hsemer
2_(HATEGUMSE STLIQQID AUDDD AMFFOQFTHSMBHS IS DBS  6THULCS
TWRSGISF 1) UTH &S 256l (HD 6TaTLMSF Fov CFmgememast GleusLiLI(hSE) 6.

TRSGISFLL 60  eTuaumy  6050STGLUUTE LIMEDSG  aTUmSL UL LD-2
slensGH DGl LF et WPFHeL SiemeolilL b Crrgwrs ellude OFLWILL L &,0,0
6TEUTD P 6T(PSSISSEHESIT Wen6Y. ST TG SHMELLIL LD SIS, Sibl, SID 6TEID ey
SNFEHEHESMWET.  POTDTUG  SMOVLLULD — Qrevimeug  SineollL S5 60 (BBS
QupLULL gl Q&0 wearn SmEF OlETHE6M(BHIID OCSTL&5S QIWTET NSO
B&sUUL(h e Sime 'SOD' eTabd edlenw 2 mHaurs@SLTy 0\sTE&assULL (HaTemsr. Ll
SimLLIL LD GlFwhens Hlemeullsy 66050615TEGLY (synthesis) OFWE HLULMNSS ST (HhdnGl.
Crrywrs ealludle OFwLg 'sOlY sab GuFOFT BraTETUS SMOVLLL S 60
STLL UL (heTeTgl.

EOTDTEUG  SMELLILL D  JOEGMOW  BITSTOUG  SMEOVLLL FMG  6ulg 61l 60
053 Mm&HDG. 050sTGUIA0L 'B' @b  FOOWE TWSHSSTIW  (penultimate
demisyllable) 660 &pm euedemd Gl QHEE DG 6ueTD, [HOUD 6TOTD  OIEFTHSHEMET
600&5GLEUTE FHODWSITISS WTEY6TsT 6T(RS0IFTEI  auedemw OGNS LHSTESI,
DTG SmeLLULFF 60 sTewreond. @Bs Caupurhamer ADBG 60ulear auedmoamuwds
Gl Lo GmDEEaD pundlser GonolamsTemlul(h aumaEarper. 2 amyule QL bumb
STEOUTEHEMET @weoLineg &G0 OuTBL(h LEFAWD PSHL QETLSG 6D 2 66T  6T600T 60
Gy wre 660l LILIG 6 QIEFWIWLILL L 6.
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(P1q-6)6mI]

Grmwer eTW&SIWemmUley 2 66T (H GIFWWID 6TLIMS SO UTSS WhESMTWD LB
OarOILTHET TA&ESHDG. OCEThHEmET AmssmTaCar, wsSGsMTaCur 1f5g)
TS &saD Q6 usrd FpubssLLL G mHEE DG ellude GlFwwn puller &redlCaGuw
OEmhsT 2 F&M&slUbS ammear. OCFTHEMT 2 oL, TaunTs 6UUsHES Gaib L6
2 sdlsmer G GlaTolLmmeiey Cayee Gousmriq weTemg).
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gLlHlevL O\FTeL F(HSSLD

(pemesTauiy Gleu. &l (mHegemrepTSS
((eoreotmei GUITTE FWIT, SI6TTETT LIVSHEMEVES HLPSLD)
QereGumfL, 30(4 ¢) QrewrL_meug L1 TSme &Tenev

&MHY B&T, LWy, GlFarener 600 200

G (H&SHHLD

silflev @ ClFmL S MHS 2 HaTEGLEUTS T8 TolSTETERD & SH0&6m LD LSS (HenT
GHESLTE  YITLEDS. m Ostudmsdlar Crresmsst  uUpdl  WHedle
ITwLUbhE DG AbSS, sSPle I GlETma Fllwrargl sTarm O\FTLUSDHGSF GlFww
Gaewrigw  OFweLTHsEHD, S0 UL  SESLSEHD  THSHISSTLLLLIL (HeTeme.
CETd (S dlmrarss C\FwsLL g CoameuliLi(BD (Pg-0i&6T G SSID pTTwiL(HE aTmI.

1. Q&mevdl s Wler Crresn

greluueena Oameu( 2 6Tef(h CFWLG 2 mTule) TWSSIL MPE6T LMHBSTEOL SHEUDHEDD
dlmraurss s 2 gaugstar olemw SHmsdular wasdw Crressn. 2 66
Qeswuafiear Crrsms WEFLLESSINCS QMG Warambwrear CBT&Esn. 2 mr Whl e
WSl e stgeyn Qe sumaugl Qrewimb Crrésn. Q5 & CBrésm e e
QuAigd BHenpGaupPLLL L TOSTET 1 TS HSSH 2 (HUTSSLLL L ST 6T6uTEmaVIMLD.
L6 SFwmer OEFTHEMET Saum 6T Sndlermd, U Seuprer OlFmmaemet &l Glwe)
. lermen, Qps &m CrrésmnseEnd BHamnCameaudmen. SGHG wTnre, CBrbgmer
sierm@b. SaiLOumdenwl LwearLbsging Crrsmg WFFLLGSsC. e Crrsms
61 EWTTS S DI6V6.

YhEvdd e I OlFTdler 2 6Tem Llempsmersd SarLhlougl &FHm eTeflGmer Gl&wev.
TOleTaTMTeY, (H OlFTeLaIL 6T ing, ed, ly Gumerm Hev L (h& 6T L (HGW CaHb. Laummmil
WNS&GelL (5, B 2 sTer GlEFmvemev LI wedsy Csali umiTgsmey Gumgln. silPlev Seusurm)
Levmev. s GlFTL F S Ul Sidle Gauemen Glaww Ceusmriy Ul (HEE MSI. AS6TTL GBITLD
FHN A SIS C\FLATGSD. T QIH LSESSHMSF FRUTTES cTauh GTewr(, cperm
Bl msEnd@ Cuwe OFall al(HbU TLLTTEH6T. ASOML QM ClETLd®mSH
LEESMS ST Aeveugl cpsorny BIOLRisefey FflurTses Couswr(Bh sTaTLG @ WSS W
Grraswrs, AiameyCsrors & maeses Causmr(Hb.

O USSSH L TSUULL OFTDHSET 6TLMD FRWTEIMAWLTS CMHBEST, SNEUDEMD
FRwreTene 6TemS Fnmid Smer Geuemr(hd. Liv FHlwmer C\FTHSEMET Souy) 6T SnMOELITG)
BTV cpeoyl 6 ememeydssT TS sper. (pHedley CBrD e pg. ABSF, SlMSL
LWeTU(HSSILbHES TR EFQTL(HHDS. Geaupenn el (p&dlwons, LweTLbSSILeT ST
sTWSwg o eTam GSWLUSMS FOUBSIID. LSamGuCu ey FHlwramss
SeUmT&E 6l (D UMWLILD 2 6T,

6L CIFTLH BB 2 HAUTSGOIG BLLTD 6TEIMTEID, SSSMBW NMPS6T 5 SHeveugl 10
6 (&S00S CsvL B HESTEL MG 6ToUHLD LweLI(hSSLCLITeuS csm6v.
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26 Gumev, Fauwmer GlFTLm &Fil 6Taorn Fnpeugid Crrsmg aiamTeGn. Qgen 5
sivevgl 10 elplurhsense CuwGon L mUug Boagen. Qammns CsrdlsebGurs,
SIS TWPSLUL L. L (hemrsemetl LwerLbsds Gousur(bn. LmwsamsT &b cuemnSSeTTsL
Wi &semD. Qarn SLL &S QFu@bBurgl sreamms au(Hb LmwesT. Qaunammns STl eig
gom eTeMgl. bS58, Camd;msd sflurs Cume GFLHaTDST 6Terl UTTES BTG
QamhEaL saprear ClFTHEsT. LanmnGh s yb SHmb LCMHBISTOSTEOT S M6
2_eurmLWTeT OEFTLH HSS 6Tard G\EmeTaTeLTD. SFFHMBW L1 MPSEm6nd &6t M6l
FOME SOOI STHWD. THSSSSTL L TE, SHansTCar, saCargmer stearn Cyer(hGLo
FHwmenemel. perTe), STCETHEMT 6TOTLG SoULl. ST, STET WHMID 6] 6T LGS SH6i
BmuusamCanlu BsE \FTLmeL FROIWETY SnD& Snl MGl

2. S &BHLSH6T

silpleL I Caus GClEmeLaliel QMBS WUITE STSE L CIFTHSEMET 2 (HEUTEHSEVMID. (I
©\&mevsdl6v 7O (h UGS S6TEn L L\(mESH6UMD. THSSISSTL LTS,
QEwLgIo\ETamg (HBESCUTHIGTCoTWLUT  6TeLgl G GlFme. oigl, ©OFW  eTeamab
6l meTEOIFTELEN6L QBB 2 (HEUTSSLLIL(HEToTGI. SF60 2 6Tem LGS Hememd Fifl wmeotLig
Nfsg, oma FHlurss CalmgleTomarer 6y UTTSSTOSTOT  QF 2 6wTenLOWITe
Q&FTL (HSS MW 2_(HEUTSS (LG L|D.

Blug @m Camemell WfE@LUTG 060 2 6mem LaiTds S a6m SmaTSma WD
mawren(h i &s Gausur(b. @ LL-dSl6v Lev 6l smisesy NflEs wlgweomb. Steunblev Lisv,
gRwmer AHLysET Sivev eTaTLG WG Ufss UnCs Csflyb. Lm GlETmHEsT
CrmbGurgl, Q&abhseo, Gfige LOHMD CHTEOTMEL 6TEOTHD TN CUMSHE6MED 6T(SSIE 6T
rOHoD GlumElaTmeaT. GeuEaEam HILSHT Qamamnl UDME Snfamen Heo G misee
'Qg Cumeary SeTed Lo G ME6MeID D' 6T FnmusTen, bP LCLmise e
516060 WDTSE GIFWEILI(HEUSG] SHIq60TLOMEN ST WLOTE 2_6Tem;l.

THSSISSTLL TS, aubgl + L sTarudler 2 ST &L (h, ubdl [ 6Tar S Mgl Sewr + eV
sTeTLIGl 60 ewor BFmeTidl, SHeuoTevn6L 6T6M pE M. LD + E6TT 6TOTUGI LDES6T 67601 Sifl S mgl. 6
O&mevsdley 2 6o LGI smens CsT&GLEUTS SBSL LGS SH6T cTemel sTanm O\SHeusmev,
Comawner SaussamGmsl LWATLUGSS Subamn Smenruugl Fom eTensmer Cl&we.
SPETEY, (M O\FTELME, ST LGS Semmall fl&GbCUTgl, Sieupdler LG sl Lnmlw
QEwLHEeT eTHIOD CQeAwrg. igame LUfs&SGL LLEHOL m sTwddmans Csréss
Geuemr(hlom, SVl QI TGS e [HEE Couett(Hom, VLG QM TSI mer LTHM
Geuemr(hlom sTTLG QSFAWTGI. 6TeVeVT EUMSSHTQID O FLGILMTTSSTeLSMeT Fifiwmeor 6l 6wl
FHemL_&@GI0.

3. Gameuwmer 2l &6
slLleL M GClETLmLE & LTTSSC6 Lo Sl LULsmamE GlFw Gausmng il (H&GLW. LSH&S

Grrb SiFsD OGlEFnaTGDh. CEIsmess GMNES U 2 SHomens amaswmer Geuer(Hb.
Slaunmlev Hevaunemnn Qi SmeerGuiD.
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Gaemeuwme  SE6ULS6MeT 6l euemLLIMLUG STTENULG QM WwsSw OFwe. Gdlev,
SHEUVSMET 6THSE GSMUIL 1960 meuESH G, 6THESS SH6UL SAMLLILSEM6L smeusSSH Cmmid
6TEOTLIENEY LG LD.

SO (TS SISSMET 6TESS SN UIL_19.60 MeUSSG H6wT LL|EmeTE Gl&e G sTaTLS 6(H &
WweHwwrer e Qg OFTdmssular Crrems e iemsle) LTS EHE8mIq WSl
SigLumL& GlFweum(hest LarllFEsansde OlFwuwlubbCUTS, QT WPmDW|D
OEFwwb A slevriq LD Gl GlesTemoms el (Bb. TwWSSisEEmer Gow + 2 Wl e
oS S6LMD. 2 W77, G, 2 W TOIW 6T6r smeu&&EeMD. Qevdl GMlUTL 1960 emeudEeumbd. GLLb
Slvengl CLU Ghluibpssne emswmareomd. sl uwauhSGD SN, O\&FThaEmen
Henerausmnsaien Cosd maussluwaLbsSHID SOULTE CmEs Gouerbb sarug)
Sleud Wil evemev. Gemear QFeT(Ho GleusuGeunme L(MH&SEVMLD.

2 6m@em LweTL(HhSSLLBL SN[, TWSGISHmen Gl + 2 Wiy eTery Wl LLMSWD, Seunenm
Beorpo  Ceyluemgwd Vs doruress O uwn amsley Cmes Gouemr(.
Gulvbgarflursl uTFeGLOUTE, GNUILIQear (pEHEwsFeun Seeemarsd O\ wmg.
BG UTTESDLEUTGISTET gl Leolu(bn. el aumb Sperhseiey Quesiy Glomps
OlEFWweTssD GluheTels) LweTL(HD. Seaoluclumdluley smswmsmlubn GlomblseT wL(HGLw
BHemasgl HDGLW. Side GOIU[H I W w LR sl &gl

3b&3l, STSMmET, OFTHULIGWe Gumearpaumsmm eTeueury Glouel [HemaToussdlev 6T
moUSH G 6TATLG WPSHWD. ASFIL T 6THESS STeYSMET eSS Cousr(Hd 6TETLIGI6D
PSS WID.

SigLumLUlev, GluwTE Gl&me, 6lmearEolame 6T QM WEHEHW aUMSSHET C(HBSTEID,
SluDMI 6T THOMISEDHD, CEMETULSHEHD L. SieudMsd Seveupemnm L (D LhiG
umiru@umb. Gemey 6T(H&S1E 0\ memT(Hemem ewor LIl et & &&60l 61 SememLoemiid STL_(HLD.

Quwirs OlFmoeLar Campmeny 2 mUST CFTHS 6UIHD. LeneuTLILSS6M 6T TSI
Q&meuellen L ememTLiL], H6T, L6 6TeTml ePITY LGS 6T 2 ememenr. G QUWTEF GIEFTMHE6T
LTSI suTeurD. mEhE&memey (b THSHISSTL(b.

Q@ 6lemerF OI&FmEL LIS UG 6UMIS6TED EUTEVTD. 6UT 6TETETILD 6l 6m6ur, 6UBSTEI, 6U(FHER e,
QUHELTENT, EUBSIOIBTENTI(HSE DTS, UBSTEONT, 6ubS. EUIHD, CUITS, EIHS D, EUTTLOE
sTeoTLIEmE! GUITEITM 6UT6LTD. ASSIL 60T, CUBSOU6T, CUBSOUTEH6T, uTTHeuTaEsT CUmTaTm OLWTE
OIEFTHSEMET 2_(HEUTSEEVTD. Semeu GeTenid IO LD, CUBSEUTSEMETSSTGeorLILIT 6T60r
S &6VITLD.

D eTarug Gumern GlEmma6T LIMDLELTS S 6TaTaID SFTHemw CIUD), LTSNS 6TaT)
&6, reyd Camemewd CFmwGurgl Bhsle ¢p Camdngl. wrwb Gauwmn C&Fibs
wrCeuy YEH MG, LTEID &Leb CaFHDOELTG UTHSL 6L el G-

6 O\FTeV60l 6T 6TEVELI LOTHDEISENETUID [HMETEUSSHH 6V MEULILIG! 6TATLS GWeVTS ST wib.
sglumL & OEmhEmer  LL(HCw  Gleusll  [Henausssler  muSSH HES  (WPIGWD.
QarhsslulL. OFmL SaupMey LMHBES 2 (HUTESSUULL ST  6TOLMSS SHrLHlw
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Gevemr(hd. LGNS ©lEFTELEMEL 6THS SieTe] LUSH T SHmSGIL 6 T &HCorCuwr <ibs
Sienell DG CBID Gemmu|D.

2bsgl, CFwsLThssT aGluTaTmarCh Crrsdmarsd Gmpans dbhsgisE C&meTEnLD
sl GBS SaadgLear Wwe Coembb. LSDES, STayHmeT &6l LolLmMule
THIMSBW STy SemliEefey (Data Structures) emeusds Gouemi(hld (TOTLMNSE HOUGTIONSHSD
Gairey OlFwWwW Geuer(ho. Leupemmd SHmewbwnsl LWETLGSSID uemnslle) LevsHemrs
BHSSISSMET OlFwepemmasenTs (Algorithms) 6T Geouswr(pd. LBSEF CIFWELIPTHDSET
ee6leuTarnD CHISMSS GMmMaTEE Cl&6vsl (Hb suemaeliey Hmemwwms T Geuemt(Hib.
BBs sugeemblL WomnETTEr ClFm Fmedular Glaunm Cameslemwd &iTwmel&sEL.
Lapmn  FRWTELY o amnsEs, SOD LosEHmGmse sHwrs M HSIO\STETEHLD
SOOI, ST6  AMLLYSET  LOHOID  OCFWLHWMDEMETS SHDOLL. Al UMLLILSDHSS
Gzemeuwmer Lo CFmel. Leaummlev TG GOOBITOID FHwmear OGlETLI (HSI
2 (HEUTS (PIGWITG).

4. \g-646mI]

ilfler  QFmedHSH 6TaTDMEL, SiFlev 6T  THTUTTESOVTD  TRTUMSWD, ABS
stgl Tumiruysemem HennCeaumnm Geuemr(hGlwerpmey 678 TEmETES Cousmrigw & &sHe0s6m LIHM WD
umy&@smio.

silflev OFTeLd S eTaramIDCLTSI, ASTIL 6T, DD LMH CIFWESEHD Fnl_ 6UHES OTDEDT.
SUDTeT O\FTELMEVE SETLNBSOL 6T, SBP LSSV L MHEBEHEVMD 6T 2euh &b &n.Iq W
&leov Qampsefer LLIgwe et O&mhesUULTD. Qsn& M C&mo Fflwmrs Qers
Gurglb oI5l 6B LvsEam amEmWE Csibsg caim eadldEs wgw Ceuemr(Hb.
SLCurgigrear G amearF GlFworss Coumr(hb. T S Sieueets sTefGmer Smifiwb
BLevemev.

OlEmevsller Qmidluley susuederd G 6Ty LTTULG A(BSS O\FWe. snHESD 66aublaum(m
O&mevsdlenr Qevssemr eumswD \FHw Ceusmr(hb. ASSHIL 60T Sl L6 6l &6kl 605 ESSemed
e Wmem Geuemr(pib.

BBs &m clFweLThEmetyb g GlFToLd HGg Wler GbUL L [Hemne 6Terd S(HSLD.
s (W&E& &ML (HGH &6 Gy MHLLSTS &6V GIETOILT(HL&6T Fn i srmen. Geunmler & me,
smel  ThESD  CBrL, OEThEmeT FHWT  SapT eIy FHWTHE  SHewr(HevTiy 60
Gumerpeuney GILfi gD CeumiLi(hesl erment. eTeusuemey GBI 6T(HEGLW, ToUIMEF O\FTHEEM6TE
FHWres SaTbhaHh TaUSNGS M iTaCaTe QMmBSToL g LWaTLHSSICuTHES
D&aD LIWEETET  SHOUVTS MBS, ASSMSW  A6emeCHTe)  QETemD 65l mTeuTs
2 (HAUTSGS WESEHSGSL CIUFGID 2 Fayb. FOlaTaTmTeL ALGLITSG LIy GILOETOILIT(FL_&6meT
QUL (L uTT&Ee Q@ Filwmer sl &lmLSEL.
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Supema Glomfwmie) - 61 f srey

Mr. K. Subbiah Pillai
Senior Research Fellow/Senior Lectrurer, International Inst. of Tamil Studies
CIT Campus, Tharmani Post, Chennai - 600113, Tamil Nadu, India.

sm3gIL ufbmdobd (Communication) Belp Owm ®m &melwrsl UwerL(hHE ngl.
8&semasgl uforppb  walsTsaMmLCGuuwn  slomndamasalam_Cuun Hapdngl.
QeTL&s Heeuley sT8& @nuilesfear (Visual Symbols) glememrGur(l Smegil
uflomroobd HeDEss. &8 sT8s GMullbsame Comeusmear Hempey OFwLW Quems
sTorn Hemev eFpULLGID GuEQemedsst (Vocal Sounds) &mSZIL uflbmonsdheL
LwerL(h&SULL_L 6or. 6l eumidl eThESEHD S50 CHemeusame Hemmey O\Fwg O&msTer L&
GSMOBS emeileumenr 66dlEHmen TWLINE SHSSIL Uflbmoobd H&DSISIS amer. SmSSil
uflmooid Bl uwerLBb Clorlsamst 1. mams Gl ( Gesture Language) 2. GlFwpheng
Qi (Artificial Language) 3. Qupems O©wmfl (Natural Language) etem
epeuemSLL(BSSeomD. el STSeMemLGw  GCluTSibl smevsv &HSSHLUUTLTOOD el
Qurplurdw Gupms Glwmpulear gmamCurh Bawdng. G DoLWTHlemW 6 Gersmer
MBS Gwedled (pEg CUDHD LWETLGSSH S S6T ST S CHemeusene [Hlenmey O\& W& mme.
urpllwesomenyasst (Lingusits) welg Owmfwrer Qupemd Glompmw  FriugFs
O\FWemgCw GBrasLISs ©\&IT 60T (H6IT6IT 60T Lupeme QUomLplWTe| S & T
sulq 6uemLSSLIL(HD eulfl wenliLsemem (Programs) Gwmens Glomplwmiley SiemoliLesT (Natural
Language Systems) 6T6TLITT.

Sei 3N emWL LWeTL(HSSTS SlenmECerm G60emey 6T6TeVTLD. ausTTBSGl uHLD il6llwev 260860
TG THID Sewnemler vweruml usdL  QumE weTeng. Seueuryy  Seut el emuwill
LWETL(hSSIUSDHSTET STTuTRISmT T 55 Ao Gausb (Speed) ©O&meTdmeot
(Capacity) Gmwrsdgdl ( Accuracy) sreiwssn (Auto mation) pBOUSS Ferenw (Reliability)
Gumerp  Apulweoyser GSOILEALLUL  Cousmrig WeneUSETTGD. SIS — OCIGTLTLImeT
CEWTEEMSEHSSTS (Process) 6auqoumDSSLILL L. Seolel  Gery  Gomidlwimilell o
ugeemsl  LWeTL(BSSULL(H  QuBUMSS STaTeLTD.  LFT  STFOILTS  SWhmns
Qumwriley/saiel  GQumAwsy (Natural Language processing-NLP/Computational
Linguistics) steorm Glwomplllwey (Linguistics) Lifley euenybgl b mGl. sewien Glomiflullwev,
safenl  oplelwey  (Computer Science) Gamlumpaememwd (Theories) Glomplulwey
GamL_um(heememwb (Linguistic Theories) 2_eTemL_&&l wg.

safenller CFwor&Essdn&S ( process) Coemeuwmer cpvdamm srey (Data) <p@D.
B 5aras6M e g LUmLUI0 CFWTESD GlF ST LQgmen Waaran STy O\Fwemss
Qurpdro (Electronic Data processing Machine-EDP)  6Teoreumd.  SreyeseT  6Tewor
areysemmaGaum (Numeric Data) Sievevgl 6T0&81S SreisemmaGaur (String data) LmH&@LD.
Qupeme Glompwriie CupolsmeTsT LWETU(HL STeiser CILHLOUTEID  6T(PSSIS6 eV
2 myssTaEemTs  (Textual Data) QHEGL. 2 OISSTOUSET 6TEOTSEMD CUTS Siemey
sTWsSIEeMTaGaur  (Characters)  SiVeVgl 6TWSSIS6eTTeLms GlEmHEeTTaEGaum  (Words)
VAV O\ &FTHIEBEMTEVIT6DT QETHODTLTE6TTSGeuT (Sentence) SIVEVG
QETDHOMTL TaEemmevmenr LbS HemmesGeur (Paragraph) Sievsugl LS semmeomenr GweormeGeur
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(Chapter) Si6v6ug 6 LenL_LiLimefuler LenL_LidesTer L (H Glrss 2 _emywrsGsum (Whole
Text) @ m&semd. &sL (o Lupems clomblwrisis 6lfigrey (Corpus) G &gl dleTéss
$HLUGHDSI.

Bupema Glomplwmer wel g Glompluler wrdf (Sample) 2_mrs C\FTGLmU 6lf ey sTaTU.
Qurplwmile) Gonosmstem GIUAiGID 2_Fean Lsemer LG 6TWSI 2L Shis6M 60l (HBSID
(Written media) Gu&s om smeled@mBbg (Spokan media) OgTELUT. LBS
ol FmISeM(HBES STLUULL 2 M5 OSTGSLUSET Selanwmey Lig&GSD 6l 6ilev
(Machine Readable Form) susiigsL_1q Geor (Hard Disk) Sievevg Wletasmbg BrLméae Goom
(Magnetic Tape) Sivevgl SIL&SS SL_(ha6TGum (Compact Disk-Read only Memory-CD-
ROM) 4t g emeussLL(hS ermer. GlomplulweomenissTt Smmigst GomblsmemsT 6l (HOLD
Qurhlwumiasal Lwaruhsgio Crréssde Qeadlfigrey Srliy mausslubE ng. Goaib
slf sremeus sTaurs Fomné clsmem(y lFweamssn O\FWww algaumLESLLIHD 61l WenLoLILT 6T
SlmemrGuim(ph Lsv seEeusvaEemet ( Information) 2L )& @GL60T GIUMELITLD.

slfigrey CarpaeTmeomer CETHODTLTEMTOLMEE &F GFTHODTLTaHaMear emblismu
dlengs poubhmsulen Glombulear Gouasa mblLmub Tallde ADBS O\ETeemamiD.
Qumeurfiwmer elfigremes STl mussan LFsTalar <igluamLuley GLmplwmiley
Gunolsmememeyd Lerempw Hemevuley sefen aTGn Cumsslwrs QMBS GBS DS
Bsnanar straIbd LT ApUlweLsdr smear sard GlFefey GumsTd . Glomplule
Q&mhsefer < eEmmw, UM meT si&a (Range of applicability) uwerum(h (Function) Gumenm
SIDOSGIL LeT Emenwd siplw slfigre) 2 sadngl. CsTL&s Heneouley Lo elfisrey
Qum Wl wevreniTseen SeueTFmL LRI FiT&S6l0emev sTOTGH &n VLD, 66y &S6160
yr_&Wler (Information Revolution) smyewromsl Guplul L Gsmewrwd (Internet) 2oL
LeGeum sHeueL GIFTPlevEL_L (Information Technology) 2 S8l &6 GIomLHl Ul Wevmeiy & EhSESL
uev elfigresemer etelidler S5 ame OGFLFH. LSO STFaUILIS LCWDhHmS
mifl wimiley Lev Bl emevde 60 6U6TTBS 6U(HE M.

OQarLss Hemeolley L 2 6Tef L smasefear (Input Units) gemeorGum( ellflSreysser
safenwme UesSD eugeley 2 6Tef(H (Input) QFLWLLLL 6. LeuelsTsiTL L &mige ey
GOLILSs&8g dlmslusems (Key Board) Gupens Glomplwmiiey Gomoamser
e WwTer 2_emydSresst CaeamauiiLiheusmen Geaunenm Liev Lsst Ul Lmisei e (pbgl (Work
Station) Lev &6y 2 emefL_L memg&eien (Data Entry operators) gleneor@uim(y 2_emsff(h GlEwiw
slenFliueensd LWeTLGSSUUL L Gl. SOHSFLWD OIGTHOEL L  eueTFFSuler  STremLomsL
Oupiul L &6l TGl uglumer (Optical Character Recognition/Reader) eteorn &6l
STeFmES &bl _(hds (Data Capture) 2 geydlamgl. pmidle dlfigrosmensd Syl
GSmF Geowev srey 2 6mef_(h Quibdlyn (Kurzweil Data Entry Machine- KDEM) eTentm
2 6TefL_(5& Sell LweaTL(hSSULL (b euHS nSl.

silp Omp 2 el L v QESw Cwrisersdd lflgrasst Syl Uul (b e arme.
Lol fl G TeyEHemeTs el enwmey L S@Sn eugeley 2 6mef(h OEFWW Srey 2 66T L L TermiyEHeT
slemFLiueememwGw  LwearLbsSidamery. LbHw Glompsamers Sameanuls 2 6msf (b
O&ww KDEM @umetn Lilg LILIMEITessT LIWETLITL1G60 L6vemev. 6TeCou, LGS Te cEemen 2 66l (
Oslw odls Crrb OFvardpg ea@n &nmpeord. KDEM Gumenn  Lig LLIT6TS6merT
AU 6UEMLOSGSLD PWME Wl6v Lev @B W M mieuenThigsT FHUL(H sudhelamer. G0 wwhd Gleupn
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Oumb MHemeoulev sD GlomHluleyeTsm 2 mrs STaEHmeT 6larbg 2 6T6f(h OFwg)
6007 607 WIT6L LI F @10 6u10-6160 S TL_LG. 606U HEVITID.

pmidlev 6l i gTeysemev GomplwrdflwiyssTms QR Gib LweTUSSUBD 6§ GTe st LI Teyswr
sdfigrey (Brown Corpus, 1961-1964) SQwfssmeleeTst [eyem LVSMEVESHDSSHSH 60
Qmevger Lgmerslev (Nelsen francis) amen) &&&@m (Henry Kurcera) eTemLeuiemmey
QBMTGSELUULL. S AoWwHNEs Ymde 6lfsre (American English Corpus) &y (pb
CrrassdnCapy Qs dfigrmas ComaulubGury Oubm vwerLwerd. &gl
LUSZIVL_&D CFTDHEMmS Glamengl. 500 gmeLiLseley LTS F 2 mrsemmal WMl &sUuL(h
aIOlUTH SmeLIIID 2000 ClEThHEmeT 2 6TomL S W, mISTEVLT @euGom Gluiye er
sdfsrey (The Lancaster - oslo / Bergen Corpus) egmgamem Lysyewr slfigrey Gumerm
Bmbpsran &g NfLigeq phde 6l figraumg (British English corpus) .

Gués Gmpule sdifigTmaud SHrlag TWSSS STaEmeT 6l SaroTarg. Cuss
Qumemw 66) GUWTES (Translileration) Werer@r Goumemm 6w 6ol WmeL LG &GSLD 6ulg 61160
2 66T (h O\Fwweord. Guag 6l fl greyssiley evemrLen evemr(h 6ilfigrey (London Lund Corpus)
500,000 OlEmTHamenE O&mmILgl. FeorLmel GJs (Randolph Quirk) eterusurieor
aufsTiLellev NaCrrsdHwrs elouwislul(§ (Transliteration) senfenuley 2 6mef(y
CQeLWlULL gI. Ssmars OSTLIhI msToLT Hhde Guss slfigre (Lancaster
Spoken English Corpus-SEC) & Grisdlwns 60 Gluwijssiul g mUugL T Ol&mnHsi e
L& ST UMSSHEHD BLh &L UL Iq HSH ermen (Annotation)

SOwfss sl OwmPWIws swWeEb (Association of Computational Linguistics)
sl fl sreysemen steueumm Sy Geuswr(bo eTeOTMID Aeupemm eTeueurm CFemeulilbGaury Gl
Geuemr(hld  6TEOTLIMS GleMSHGSGL ouertemid STey SHTL(HD  euf wpemmaer (Data Collection
Initiatives) 2.7 dlonss  afleommsst (Text encoding Initiatives) eTeim &
L Luewh senem GopolsmemrLgl. 6lfl SrsysemeTl Gupmil LweTL(bhSGleuglev L L 2_fleno
(Copyright) QgrLiTUTeT FL_L & & &B08EHD QMBS 6UbS6.

2 _mruu@uumwey;- (Textual analysis)

Suoma CurHwriey 2 mrs Sraseiear qUumL Ul &nsd Sl e
GunolEmsTemLL(hE DS -

1. el wemolidwev ugLlumiley  phonological analysis
2. 2_(puewey LiGLLITLLeY morphological analysis

3. QT flwev LGLuMey Syntaitic analysis
4. GlummewTenowll Wwey LGLUMWE Semantic analysis

6260 WEMLOLIL| LIGLILITILIEY ;-

sedlwemolll  u@lumie) (Phonological analysis) 6edulwey (Phonolics) 660l wedf wev
(Phonemics) steorn L@ L1l 6ysemerm 2_emem_&el wgl.

660191 60;-
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2 FFflly eedulwey (Articalatory Phonetics) 6edulwsseiwey (Acoustics Phonetics)
seolweoryellwey (Auditory phonetics) eterm epsorm)  6p60ludlwev  (phonotics) 1§l eyseev
olllwssalwe, CuFs Lemeruurésn (Speech Synthecis) stern Hemeoudev TmilFS
Q&ww U GID 2 ngl.

seaanle sLLFF 0FLg 2 66T GFLWLLLL 2 mremw nmdEs Clamen( 66|y
2 55flEGD Smblmul Cuss Qeemuurssd semomd. Q65 Gumearm wels
GuassmLysaier Smaeleame 2 Hursslubn Cuamel Ufibg Osmau(h 2 erwrs
Qeusfll (hio Siemwlienu CuFema 2 60 (Speech Recognition) etemeumid. snG LSS mel Fmll
(Spectrograph) steorn SmHell e GlemewrGum(h CuElEmsdlLLL mgemeT (Spectrogram) 6T(Hh&S!
TTLES CunolsmeTemeyd GlomLdluler 660l wenbliL (psmmenw SiMlweyd 61l STy 2 Se s ng.
se0lwelwey (Phonomics), ellfigreley LWlerm eubs OwLITSS TwsSieEsT (Total Numbers of
letters) GOILALL TS 6 [H S06leuemtsnl &emas (frequency of letters) Gumen Sreysseneri
W LsTef ullwev (Statistics) SiqLLML 60 TTLFS GlEFWLW 2 F6E M.

2 (L6 WL LiGLILIMLLe;-

om Owmule Ly aumb eelwadmer LD ADBHHBSTL — CUTSILTETSOT.
62601 WETTEH6T (PEMMWITS 660TMeE0T L 60T 660Tmm e B TeuLi(hSSLILIL_( QWM HeT 2_emrFSSGID Bl emevu v
OlEmevsurs (Word) wmmib GUTgismer Sigl SMHSSULRLTHDSSHDGSL LwerLbD b enevsmnu
SIDLE MG 6TerGeu, QTN BiVEVG QOTNISES GOULL 660 WeTs6Mer gnl LMo GlupLL(bD
QITHET 2 eSS LGS emw 2 @usT (morpheme) st Gomid. sl figysilev LUledTy 6u(HLD
QeThamel LUG30sbsg SFolEThaeNar 2 6T Smwlemus (Internal Structure) geol
2 _puer (free morpheme) starmid SL_(hpus (Bound morpheme) eTaimid LUGSS Sieumnl e
Siemilieny SN B ClSTeTemeuITLD.

Sl 2 _(HueT SaNSFHIL LWlern eumb . 6TeTCol, ©OF SO 2 (HLETHMETS SHMELLILE
Qerpaemme (Lexical Head words) O&nmewi(h Si&srmdl Csm@sseond. Wbeararea Sisrmd
Qa6 slfigre Oufigio 2 sadng. SO ASTTS aurTHD HEMIHSERES
WOULL &meuD, HEmrBh STeVD, ASTTH SHTID 6T6 oUnSLIL(HESSI6UT. ©CIFWW6T 6ulg 6l 6
RS0 PSSO LIHBS STVGH D ASTTSH 6T [HlEaur(hEeT 6Tam  suPmSL  GlLbHMeT.
CrrLawy lwrumrrsHnans uBSTID S50 LSS CIGTLTUTEr GlFWS emaeml LFLu
poulL Gurgl Bl sugead gpMSTE lenwlslesmne. sTarCo, C\FTDHSERSES 6T6iM Sl6v
QUTm6T 6l6eTEGD CBTEsSHH 60 HETTH &H6T C\FTGSSLLLL 6.

Dereram SiETTH CSTSSGSD Lewl MTeg LWl Lesmeudspssdler (George Town
University) ©wmf Ouwilemus smsde Olsmeamh 0sT@GssUULL Gl HAW i e
Derergm srmdl Lrerwerd, Quopiwen, 2 ulflwe, Supsalws Gsmigumer 50,000
QETHHEHES ASTTH CBMTGSs55. 3.1.61h. Hmeverd (I B M Corporation) Si6lwif&e
slmerl LoLES 260 BIAW- pmhde Qmolwmf (Bilingual) sisrrdew 150000
Q&ThsaTe 0TSS5 &Cs Cumearm L W aTaTan HsTTS &6 Gleuell uTS CIGTL Mid 6.
gl Gomuler sl Geueleabs Weataran sTrd Sfwmdlear SHsTng HOD
Sierrdl, Wararam ASITHEGSL Lrya SeETTHeEGSD 2 6mem Geaumum(l W eTeTem)
sl LGUTG Geaemr(bomermeud HmSshisamer Guom OGlEma( LFILII&ES6mD
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(Revise) <pemmey ryeudl SFALLUL L Ssrmduller S mssmiss ConolsamsTer mLd L
Q&b Curgigmer LWeID.

slflgreneul LwaTL(hSS C&msueven_e (Concordance) swrfi&semd. @& GSHILILL 6@
Q&mev Qmiuler HEOSHES Gy LwaTU(bBSSULL (HeTengGl 6TaTLmS ANW  2_Geyw.
Oaary  dlfigrayseldmbs  OFmomLe SWTfHEE 2 Fab  aublwenblmud
@ &mevsuemLsumenr (Concordancer) sTeeurid. BITD 6TESF GlFTLemELVS CaL_Li Lisw &l Gnm@Lom,
SBSE C\Fmey LlaTY ubS AMBTSHE O\ FTHODTLTHEHD idCousrs HiroubssLu@BD.
Lamar G FmeLLgF Fme (Key word in Context/KWIC) etemeomd. @mILEALL 6
Q&me  THFmeT (e LwerL(bSSUUL(heTergl st LsTeMulwey  (Statistics)
sigLuemL ey EG O@meTemeomd.  QuueTelulwe SreyEeT Sewnel B U WL
(Computational Stylistics ) TTLES &G& GlFM 6y CaT&ESD.

OlgmLflwesy uGLumiey ( Syntactic analysis)

QEThs6T LevsHamr 6l SEnsSD GlumHamTamw 6 & sEns@n 2 LUl (h Hroubhsslubo
Gurgl OEmHODTLTEST 2 (Haurdslubdlamsr. 1950- &g eLgw sTLUGS U6
wrpMledsemd ( Transformational Grammar) 2 _Heumlpm. smwevd ( Noam Chomsky -
1928) stdlw ' QerLflwev Semwiysst ( Synatatic Structires - 1957) @QgmLflwey
SrruFA e e alfuyemyeme goUbSSWS. &Bs ETmeS OSTLTHS Oleue wmer
QamLfwer Camiur(h b wpemmasT (Aspects of the theory of syntex) mmmlevéEemré
GamL_um(haEnsE Caib CIHEnL_Iq 6.

QsmLflwev u@LUTWeeL Seol6dn 2 66T L_TEE ClBM(HSS O\FTHODTL TS 67MHNIS 05T 6wr(h
SFQFTHODTLTESEHSS 2 fssmar dametiuLsSlemearsd SHeoglley Gamemmd GlEww
Geuemr(hn. 2_6meTLMTES OBMT(HESS ClETHOIDTLF OClFWOLTESSHEMETE CIFLWD LGS el
DUWRGUYMDL UGS eTaremd. CgTLeny Qerd e ©lEmeTaGsTL su6umoed GIFTHEET
sTeueUTml [5T6LLI(HSSLILL_(HeTTemen 6TETLIMSS SMewT S 2 FeydmGl. Sheueury) &imem)SHmeoll
UGSS6L ( Parsing) eTemeumd. UGSFMOVEF OFLWD QUWRIGSWMDL LGS epwll LGLLITeT
(Parser) 6T6OT6VITLD. LIGLILITEN 6TETLIG! 6(F 6uLdl WemLoLiL. &6y eulplwemwLiL| 2 6T6fLTHE Cam(hES
QETHODTLMT eFHmIE ClEmeT(h SFCIETHODTL 6L LT uIHLD CIFTHSEHEES 27 SSmeot
Bovssan dlamssnsEnsd goomn Curol UGSSs dameruuLrsd Comarng Gleww
Geuemr(hid.

slfigrey Qumiuler wTHRE CETHOPTILFEMTe LGMmUUSTL &F OFTHOMTL T 6
ey e GlETHS6T6T LeuEHamT umsmws CGelaumss G Geoemr(Hn. Leusurm
G&MUlbeuems L)L ehFL L6 (Annotation) ety QL ehsligw Ger  GupLu(D
QeTHOMTLTH6Mer SememUUL Mg 05TGSSSE dememlul. amdamw (Tree Bank)
2 (HaUT&EOMD. &g Quidy Owrf  Guwily (Machine Translation) QETLiumen
STLES GHOISTeTeT 2_G6yMD.

OumneTemLoWl wev LGLumiley ( Semantic analysis)
60T CIFTLNISGD HFCFTLNEECS 2 fGsmear Smiy (Structure) wHOID LiweTUT(

(function) 2 eworh. OorLflwer ueler eardorss OFTHEMTL  LUGSSE
QETHEHEHSS T SSTET QeudHem 2 eTeuemnsLUTL emL (Sub categorization) 6llem& ke
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afmaslubhss Ceuswrpb. LB 2 emumasLuTL(h slésbd OEThEsT OFTHODTL e
sTueuTm  LWeTU(GSSLUL(beTengl  sToTLemng  elenEGSEMG.  sTeorGe  GlLTHewTEnLOL
ugLUTWE HG&S& ClETDOImTL e Ll aubs CFThasmar GlFThanmassT (Lexical features)
GamaiLLpE arper. BF OFThHENEmNE Sl el SGSL LS (heudlev ClFWMmSL LjsvenLoLl
(Artificial Intelligence) Ufleneus FMiype SHewiel 6ULEIBTESET Ll E6D (PEMETLILIL 6T (W)
mEDTTSET. QFTHODTLfed Ly ubs O\FTHET auGluTaMDGD FL b (frame)
6T dulgeuemLIMU 6TDU(bBSGlIugIL 6T GCaupmenod &L mgemer (Case frames) 2 (HouT&s
QT mHewTenLOUI 6L 2 G SH6 Glememr GlF W erment. 6 fl STeysse e g UL UI60 Cl& D6 601
QLT (HeITEMLOL LIETL|S6m6T i (Bl O\SMeTaTevLD.

safen, ey L L6 (Information Reterival) sterm Hlemeoulley W&eyd LIWLISTIETETSTES
Smadngl. dflgrasmans sTE&SS @ommuLY  SpausrlubsSIo  (Documentation)
Hlemeuulev QSFTeUH6T CIGTLTLTET S&E6umenS CaemeauliLi(po CuTOGevsumd 6l enrbgl Glub)
LWeTenL_Weormd. Fmeaimrs Gluwolr&dss Ggrflear (Relative Clause) Simwly &SM&I
TTLES ClFWWD S eurenTaEeT Leuelevdseam emwlmus O\&ETarL. ClETHOIDTLTEmen
sleorbgl HTlg ThHSSIS Csmeemsumn. Qeusurm SrLlly 7(hés Ceouewr(homuler o flSrey,
O ehaL (b (Annotation) O&ThHEeMer Lovssamr 6lsssmeWD  GlEFTHODTL I 6T
SiemLmULILD O\F6Teurs 2 eTomL&d L mHEs Ceuemt(Hib.

slflgrey GOUIALL Gmp QSTLIUTET AmardS oy g samemun 66T
Crraasdlen SrlLuubpdamg. Lomer Weobhn Wewbho Ggemeauliub@aury Glubm
vweru(bsgio (Reusability of Resource) euemremid Heml 55 OGIFWLUSTH LWhend
Qumpwmile) - SO v Hemeseiey, CSemamrwugdler GemarGumh ellfsuemLwn sTaTug)
&) uoT6TOTLD.
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Teaching of Tamil Scripts and Their Impact
Through Keyboard of Computers

Dr. N. Nadaraja Pillai,

Central Institute of Indian Languages
Manasagangotri, Mysore - 570 006, India

Introduction

The main concern of this paper is to explore the possibility of integrating the teaching of
Tamil scripts and its input through the keyboard of the computer. It is obvious that keyboard
operation should be same one as the writing/hand movement of the letters. Only this will help
the user understand the input method.

Tamil as everybody knows follows a syllabic system and hence the keyboard operation
should also follow that.

Teaching of Tamil Scripts

The teaching of Tamil scripts, now-a-days is based on the strategy of pattern perception,
contrastive observation and similarity in hand movements. Following this principle, a new
method of teaching the Tamil scripts was evolved, in which the letters are grouped into 11
groups. They are as follows:

. Ta, pa, ya, ma, za
.11, ra, ca, ka, ta
.a,aa,l

. na, nga

. €, ee, nja

.la, va

.Ra, ai

.La, na, Na

9.0, 00, au

10. u, uu, ahu

11. sa, sha, ja, ha, ksha, sri

0 NN N AW

The secondary symbols of the vowels will be introduced as and when the vowel is taught.

Even if, this shape similarity method is followed, the teaching script has to end in the
traditional arrangement of letters also as in,

a, aa, 1, 1, u, uu, €, ee, ai, 0, 00, au - the vowels and
k,ng,c,nj, T, N,t,n,p, m,y, 1,1, v,z L, R, n-the consonants and
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finally the grantha letters, namely,
s, sha, ja, ha, ksha, and sri.

The learning of this arrangement helps the learners to refer to the Tamil dictionary, since the
dictionary entries are arranged in the traditional system only. Any arrangement based on the
manner or point of articulation will definitely hamper the learning . Take for example; there
is a move to arrange the consonants in the following way.

k,ng,c,nj, T, N,t,n,p,m,R,n,y,r,1,v, L, z
Yet another arrangement suggested is as follows:

k,c, T, t, p, R, vallinam 'hard sounds'
ng, nj, N,n, m, n mellinam 'soft/nasal sounds'
y, 1,1, v, L, z, iDaiyinam 'in between sounds'

This is the tradional way of classifying the consonants into three.

There is yet another arrangement suggested based on the point of articulation. The following
will suggest it.

k, ng velar sounds

¢, nj, y Palatal sounds

T, N, L, Z Retroflex sounds
r, n, 1, r Alveolar sounds

t, n Dental sounds

v Labio-dental sounds

P, m Bilabial sounds

None of the arrangement would help the learners except the shape similarity method and final
arrangement of these on the traditional model. While the shape similarity method is based on
similarity in the shape and hand movement, and helps in learning words, word formation, etc.
after each group of letters, the traditional arrangement is mostly done on the point of
articulation with minor variations. Hence, data input has a direct connection with the manner
in which the learning the script is done.

Secondary Symbol and Writing System

There are some problems in the learning/ teaching of vowel-consonant letters. As far as
vowels are concerned, there is no problem in learning, but the writing of vowel-consonant
combination letters pose lot of problems.

There are six ways of writing them.

1. The secondary symbol follows the main letter.
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ik + aa > kaa
2. The secondary symbols precede the main letter

ik +e>ke
ik + ee > kee
ik + a1 > kai

3. The secondary symbols are written on both sides of the letter

ik + 0 > ko
ik + 00 > koo
ik +au > kau

4. The secondary symbols is written on the letter

ik +1>ki
ik + 11> kii

5. The secondary symbols are written in three different ways depending on where the end
point of hand movement stops while writing the main letter. The end points become the
beginning of the secondary symbols. This is the case with u and up.

There are three ways of writing them.

(a) k+u>ku
T+u>Tu
m+u>mu
r+tu>ru
n+u>nu
Z+u>7U

(b) ng+u>ngu
ctu>cu
p+u>pu
y+tu>yu
v+u>vu

(c) nj+u>nju
N+u>Nu
t+u>tu
n+u>nu
I+tu>1u
R+u>Ru
n-+u>nu
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The long counterparts are written in the same manner with minor modifications denoting the
length. Except ( )all other letters behave regularly.

(@) kuTumurulLuZu
kuu Tuu muu ruu Luu Zuu

(b) ngucupuyuvu
nguu cuu puu yuu vuu

(¢) njuNutunuluRunu
njuu Nuu tuu nuu luu Ruu nuu

6. The secondary symbols of the grantha, as far as /u/and / uu / are concerned, are different
as in the case of the following:
ju juu shu shuu

The above classification is the basic step for teaching the vowel- consonant letters. This has
to be followed in the typing through the keyboard of the computer also. In case, a system of a
consonant and a vowel leading to vowel-consonant formation is adopted, this will affect the
learning of the scripts adversely. The secondary symbols discussed under 2,3 and 5 will not
only disturb the learning but lead to errors also.

Automation of Typing

It is well known fact that the pure consonants in Tamil are to be written with over the letter.
Though there are certain combinations fixed rules, which presuppose the occurrence of pure
consonants, which facilitates typing through computers, it would be appropriate to type the
pure consonants with dot over it since most of the errors are already due to not putting the
dot. If a programme, which facilitates automatic dotting, were made, it would affect the
learning and writing too. Hence it is advised to use the pure consonants in the keyboards and
the combination of the pure consonants and the vowel will give the vowel-consonant letters.
The computer will take care of the rest, which is not necessary for the user.

ik +a>ka

ik + aa > kaa

ik + I > ki, etc. and not
ka + aa > kaa

ka +1>ki

ka +u > ku, etc.

The following are some of the doubling of consonants.

Pakkam this will be typed as ip+a, ik, ik+a, m
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Accam, caTTam, aNNan, cattam, appaa, ammaa, ayyan, vallam, kalLLan, maaRRam,
annam

Normally only the nasal counterpart of the stop consonant only precedes them, as in
Tangkam, panjcam, paNTam, tantam, rampam, kunRam

There are a few exceptions also, as in:
anpu, maaNpu, kaNkal., maankal, kaaTci, muyaRci, paartteen, paayccineen, etc.

These can not be however, automatic. Hence the automatic dotting though look simple for
programming actually hampers the learning as well as goes away from the tradition too.

In case we process these in such an automatic way, that is, the keeping a dot would be
automatically done over the first one in these combinations, which may look a simplified
one, would on the contrary will lead to errors. The hand movement while writing these words
presupposes the dotting first before writing the second consonant of the combination.

Conclusion

An attempt has been made through this paper to give justification for a correlation between
hand movements, writing secondary symbols, etc. and the key board input in the computer.
Modifications based on traditional way should be followed at the end of teaching, if it is to
facilitate the learners. Further more, Tamil scripts are not only to write the Tamil language,
but the other minority as well as the tribal languages of Tamilnadu. This responsibility of
Tamil should also be taken into consideration before finalizing any change.
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Design:

Tamil Font Generation:

Fonts are very vital for any software, since a well-developed font has a good feel
while working. Calling Interrupts and overwriting the previously stored character by means of
the newly designed Tamil characters does the font generation. For accessing english and
Tamil keys, the Tamil characters are installed between 162 to 255 keeping TABxxx -
Bilingual coding scheme for Tamil as reference.

Tamil characters are generated in text mode in DOS platform. This is done by calling
VDU interrupt number 10h along with the sub functions. The appearance of a character is
designed in an 8 x 16 matrix. The matrix size cannot be increased or decreased, because, the
subfunction of the above interrupt supports only 8x16 character size. If a pixel is to be lighted,
'l" is entered in the matrix otherwise'0' is entered. In the Bitap according to the shape of the
character the pixel is lighted or not lighted.

The mentioned interrupt requires some subfuntions namely, service number 11h,
subfunction number Oh, number of bytes per character defined by the table and first character

in the table.

In the character cell according to the shape of the character the pixel is lighted or not
lighted.

For example, '0' is drawn as in Fig.1.

Fig.1 Character cell for a single character Lo.

This is now converted to a hexa-decimal number in a row wise manner. Since the
matrix has 16 rows, 16bytes of hexa-decimal number will be available for the generation of a
single character. The hexa equivalent of the Tamil character 'o' is

0x00, 0x00, 0x00, 0x00, 0x86, 0x89, 0x89, 0x89
0x89, 0x89, 0x89, 0xff, 0x00, 0x00, 0x00, 0x00

The hexa values of the ASCII character codes are converted into actual character
shapes on the screen using translation table or character generator.
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Mapping of Tamil fonts:

Tamil keyboard driver helps to input data into computer in Tamil, this requires Tamil
fonts and its mapping to the keys of the keyboard. The aim is to map the Tamil
keys(overwritten instead of extended ASCII characters) to the keyboard.

The keyboard contain a microprocessor which senses the key pressed and sends the
key scan code value over the keyboard serial link keyboard controller on the motherboard
receives the kscan scan byte. Then it translates that kscancode into the system scan code and
places the value in its output buffer. The motherboard controller then issues an interrupt
request indication that data is available. The interrupt request calls the interrupt 9 handler, the
keyboard BIOS. The keyboard BIOS reads the scan code from the motherboard controller and
translates the scancode into an ASCII byte. The keyboard handler puts both the scan code and
the ASCII byte into the next available spot in the 16 byte FIFO keyboard buffer. Lastly the
keyboard interrupt is cleared, and the keyboard bios exists, returning control to the task
running at the time of the keyboard interrupt.

The OS or application program uses 16h, the intermediate keyboard BIOS services, to
access the keyboard buffer. Interrupt 16h functions are used to find if a key is available and to
determine the value of a key.

The above working is to be followed while creating our own function routine. This
function routine is designed so that all the Tamil characters are accessed in the place of
English keys.

When a key is pressed, each key generates its own scan code, using that scancode set the
English or Tamil mode for any combination of keys. System should check whether it is in
Tamil mode or English mode. If it is in English mode it returns to the original ROM BIOS
routine. If it is in Tamil mode, it checks which key is pressed, then traps that key,and passes
the character into the place of the original English character, in the keyboard buffer. Then
display routine is called to display that particular character on the screen.

Conclusion

The keyboard driver, developed in DOS environment was tested and found very
effective. The fonts generated in DOS platform are not that good looking for want of space.
However, after the data in Tamil is input into the system, it is viewed through windows
through an interface for good shape of the Tamil fonts.
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The enabling technology for Tamil

N. Anbarasan
APPLESOFT, Bangalore - 560 010, India
<e-mail : aplesoft@vsnl.com>

Abstract

Innumerable softwares are available off-the shelf to meet the various requirements.
These softwares are ranging from word processing to authoring. There are attempts to
develop equivalent softwares for these softwares to meet the vernacular requirements.
But, they are not successful and are not able to cope up with developments of
technologies. In to-day's technological enhancement, the method of having Tamil on
computers have resulted in reality for Tamil computing.

Introduction

Computers are handy tools for automation with appropriate programming. The
computerisation process is to automate the mannual process to enable quality information
management and benefit the user. Language implementation has the same objective.

Even though PCs were introduced during 1974, they became popular only when good
softwares like Word star, Lotus 1-2-3 etc were made available. Unless good softwares to meet
today's requirement are made available, there cannot be any quantum jump in the use of
Language software. Good softwares not only enhances the usage of the computers but also
increases their penetration. It is unfortunate that no good software is available to cater to the
needs of the vernacular users. As far as administration is concerned, there are hundreds of
general purpose softwares available off-the shelf. These softwares range from simple word
processing to complex database management through fascinating Desk Top Publishing. These
softwares are constantly revised and upgraded to keep pace with the rapidly advancing
technologies in hardware and operating systems. With the ever increasing demand, the
softwares are becoming more sophisticated.

Today, the world is witnessing a shift in the usage of computers with umultilingual
capabilities. Thus the softwares and web contents being developed are multilingual in nature.

Computerisation

The computerisation in the home land of Tamil community (Tamilnadu) is vastly and variedly
implemented, The computerisation caters to various requirements at various levels of the
government departments ranging from land records to destitute pensionery schemes,
Government schools and at various service sectors with an ever green hopes of achieving IT
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revolution for anything and everything. This aims to guarantee to the majority population, the
right to access to information thereby ensuring transparency in the governance.

Requirement of software

Well. Just switching over to computerisation and having lust for creating computer awareness
will not result in proper implementation. To see and enjoy, the computerisation needs to be
through the Language of the people. Hence, the existing hardwares need a good software for
Tamil and in Tamil to achieve the goal of IT revolution and ensure proper implementation.

In the wake of computerisation process, almost every computer needs a software - Language
specific for transacting official business in Tamil. As is seen, the MS Office Suite is widely
used to derive the results in English. Apart from Office suite, based on the requirement, a
Department may require a tailor-made software to meet its own requirment. With the majority
of staff members having insufficient working knowledge of English and conveniently placed
with Tamil and the local population have no or little knowledge of English as also coupled
with the policy on usage of Tamil for administrative convenience, an inevitable requirement
arises for an "Enabling" Tamil software to offer whatever fascinating features offered by MS
Office suite.

Types of Tamil softwares

To meet the requirement of our Language for various requirements (applications) two
methods are being followed.

1. To write new software to meet the requirement of our Language. So far most of the
softwares cater to the needs of word-processing. There are certain scattered efforts to develop
database applications, spread sheet application, programming Language etc. None of these
were successful except word processing with minimal features. The few wordprocessors,
which are available in the market are

Bharathi

Surabhi Inscript Processor
Valluvan

Kamban

Padhami

Leap

2. There is enormous range of software, available for English. For any user, the natural
choice could be to use the same English software for vernacular usage as well. As the user is
already familiar with the English software and its operational details, it is convenient to have
the same, rather than re-learning a new set of command. Based on this approach, certain
software is being developed and it is such software, which is successfully used for the obvious
reasons. This type of development could be classified as "Interface software". The Interface
softwares available in the market are:
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ISM
Inscrypt
Ilango

The interface software merely allows inputting of Language text into the application
softwares on popular Operating Systems. The formal approach could be to enable the input
and display of Language text at all levels. Such software can be conveniently termed as
"Enabling" software. SURABHI 2000 and Kanian 2000 are based on this approach. These are
feature packed softwares and setting new benchmarks amongst vernacular softwares and set a
new standard. The ultimate aim of the "Enabling" software is to obtain the maximum out of
the English softwares.

The off-the shelf software is developed for English having simple script, where the letters are
placed only side by side. The software developed for English. cannot be used for Indian
languages, which have complex scripts. The software is developed with features specific to
English- such as "Find" and "Replace", "Spell check", "Dictionery", "Autocorrect”, "Mail
merge" etc. The softwares available in the market to meet the requirment of vernacular
demand provides no support to these features either directly or indirectly.

Required Features of Tamil software

The desirable features of a Tamil software, which could enhance the usage of Tamil on
computers could be:

Co-exists with other Windows based applications

Configurable options

Find and Replace in Tamil

Find - Files or Folder

Intelligent keyboard manager

Choice of keyboard layouts

Shortcut in Tamil

Multitasking

Sorting

Spellcheck

Dictionery

User interfaces in Tamil

Tamil software development fund

As an outcome of Tamilnet 99 and in the series of ever green forethoughts of the Government
of Tamilnadu, a "Tamil software development fund" has been created and a meagre amount is
being offered to the Tamil software developers for development of softwares with specific
requirement. Though, the offer in no way affords the developers financially viable for such
development, it enthuses their interest to do their mettle for the enthronement of Tamil on
computers.
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Localisation of Windows 95 and 98

The Tamil software development fund enables the developers to aim for new technogies. A
few developers have already been able to get some funds from this caretaking fund.
APPLESOFT, is one amongst such Companies to get the funds. APPLESOFT undertakes the
project for localisation of Windows 95 and 98 and the aim of the project is to take Tamil at
OS (operating system) level with user interfaces in Tamil. The user interaces convered under
this project is as under :-

Window title

Standard Menu

Standard pulldown menus

Standard common dialog boxes such as Open, save, Print etc

Start menu

Start menu sub menu

Desktop icons

Status bar text

Control panel

Tooltip texts

Status bar texts

Rebar menus, buttons

Conclusion

What-ever fascinating and fabulous softwares are available for English, they are not able to
provide the Government or the user to have the same features for Tamil. The market statistics
claim to have earned turnouts running into thousands of crores of ruppees from exporting
softwares by a few thousand Companies engaged on development of such softwares.
However, the achievements out of Language softwares, are obviously negligible or not
noticeable. An intersting and contrasting truth to note here, is that only an handful of
companies with lust for Language and guts to survive, are engaged in research, development
and marketing the beloved Language softwares. Only their efforts are making Tamil to
servive in the digital world. While the software developers other than the vernacular specific,
are making giant leaps of their track, these exalted with Language specific softwares are
becoming underprivileged and uneconomic.

It is unfortunate that, the Government often compare these small time Tamil Software
developers are compared on par with application software developers. The Language being
the carrier of Tamil culture and its recognised identity, the concerned Govt are yet to
recognise the role of the Tamil software developers.

Unless the Govts comes with a policy to support these Tamil software developers at least on
par with the professionals engaged in culture, arts such as cinema, folk arts etc, Tamil cannot
survive in the digital revolution.
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Introduction

In the computer era language development and technology development are having impact on
each other. There is a need to develop a language interms of grammar and lexical studies in
such a way that it suit the modern technology. Similarly technology has to be developed to
cope with the intricacies of languages such as scripts, writing system, etc. The long term goals
of NLP (Natural Language Processing) research to develop.

1. Machine Aided Translation (MAT) systems for various natural languages.
ii. Systems for man-machine communication through natural languages.

1i. Text-to-speech and speech-to-text systems, and

iv. Computer Aided learning/Teaching (CALT) materials.

These goals can be achieved in stages through several subsystems which comprise of
linguistic tools / information at the background and software tools at the foreground. The
linguistic tools for the use of machine can be either in the form of rules (mostly grammatical
information) or in the form of databases (mostly lexical information). Grammar which
describes the structure of a language is mainly written for human beings, especially for
language experts. Such grammars as such may not be adequate for a machine to understand
the language as it does not have any common sense and other world knowledge which are
necessary for the proper interpretation of the grammar. Similarly conventional dictionaries
and lexicons prepared for human users provide authentic reference to meanings and
grammatical information. Those information are also limited mainly because of the constraint
of space. Addition of more information would make it voluminous in size and that would be
inconvenient for users to handle it. Thus, there are different types of specialized dictionaries
like historical, etymological, professional (law, medicine, etc.) pedagogical, etc., depending
upon the requirement of the variety of users. All the information available in those
dictionaries are grossly inadequate for the use of machines. It is, therefore, necessary to
prepare computational grammar and lexicons for natural languages in such a way that they
can be used by machines and also that the benefits of technology can be made available to the
human users to acquire more information with less effort and cost. In this direction, this paper
describes the limitation of information available in the printed dictionaries, advantages of
Electronic Dictionary (ED) over a printed dictionary, designing and compilation of an ED,
uses of computer corpora to the lexicographers, various software tools needed for corpus
analysis, etc.

Limitation of Information in Printed Dictionary
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Dictionary is a tool mainly used to acquire lexical knowledge, and to some extent,
grammatical information of a language. For a lexeme the type of information normally
available in a dictionary are parts of speeches, pronunciation, meanings, citations, and special
uses, etc. Sometimes etymology, synonyms and antonyms, register, etc., are also provided in
some dictionaries. For the most of the Indian languages such a wide variety of dictionaries are
not available. It may be mostly because of the limited users for the Indian language
dictionaries, when comparing to English dictionary. If one analyses the reasons for not using
the dictionary for Indian languages, he may attribute that the type of information available in
the dictionary are limited and not meeting the requirement of the users. For example, a
learner of Tamil wants to know the meaning for the word Vanta:n. The word as such is not
attested as an entry in any Tamil dictionary. To get the meaning of the word the learner has to
know that the root of the word is va:. So a considerable amount of knowledge on Tamil
morphology is necessary from the learner side to find the meaning. Otherwise dictionary
should have all the inflected and derived forms as a separate entry, which is practically not
possible, because a verb in Tamil can be conjugated to around 1600 forms (which include
particles, post positions, etc. suffixed to a verb). Further in the print medium the size of the
dictionary will be unmanageably voluminous. Secondly, if one wants to check the spelling of
an inflected word like collikkoLLa, the dictionaries are of no use to him. Such limitations of
information are basically due to the structural constitution of a language. Languages like
Tamil are highly agglutinative by nature and there is, therefore, a need to overcome the
limitations with the help of technology.

Electronic Dictionary

Computers, as we know, have a lot of storage capacity and computation capability. The
features can be made use of to overcome the limitations of space and information in a printed
dictionary. Electronic Dictionary, in general, means that having dictionary information in
electronic medium. But on the basis of the purpose for which it is used, and the type of
infomation incorporated in it, it can be classified into different types. Dictionaries for human
use, Dictionaries for on-line references to both human and machine, dictionaries with more
grammatical information for language processing by machine, dictionaries / lexicon for MT
(Machine Translation) systems, etc., are some of the different types of electronic dictionaries.
An ED must aim to provide more lexical and grammatical information, instead of
reproducing the printed one in the electronic medium.

Advantages of Electronic Dictionary

The medium itself is the greatest advantage. In print whatever information stored could only
be retrieved / referred to in the same order. Whereas in computer medium the information
stored can be processed using programs so that the exact information which are required can
be retrieved easily. Besides this, the followings are some of the order major advantages of
E.D.

i. Provides more grammatical information like sub-categorization, collocation,
selectional restriction, etc., than the one available in print medium.
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ii. Various types of specialized dictionaries (professional, pedagogical, etc.) can be
extracted from an ED.

iii. allows to extract lists of nouns, verbs, etc.

iv. can provide paradigms for nouns and verbs.

v. gives pronunciation through voice.

vi. displays animated pictures.

vii. is available in machine readable from so that any modification or updation can be
done easily.

viii. readily available for on-line references to both human users and machine.

ix. machine can make use of the information selectively from the dictionary for different
applications like Machine Translation, language processing, CALT, speech
recognition, etc.

x. a bi/multilingual dictionary can be compiled from a monolingual ED and vice-versa,
and

xi. if properly designed, ED can be reversible one. i,e. a Tamil- English bilingual
dictionary can be used as an English - Tamil dictionary.

A learner who wants to get the meanings of a word which is in inflected or derived form can
give the word as such, the ED, using a morphological analyser finds out the root form and
displays the meanings. Even if one is interested to see all the inflected forms of the word, they
can be generated and listed with grammatical labeling. It also helps to find out the spelling of
an inflected form which is not possible in other means.

Compilation of Electronic Dictionary

The discipline of lexicography, atleast in the Western countries, has changed almost beyond
recognition. In dictionary- making , whether it is for print or computer, the technology is
maximum utilised. Lexicography involves both mental and mechanical works almost equally.
The entire mechanical works can be easily carried out by computers using suitable programs.
The machine can also provide various processed information which actually helps the
lexicographers to accomplish the most of the mental tasks with ease. Computers can be
involved in all the four stages of dictionary- making.

1) data-collection,

2) entry-selection,

3) entry construction and
4) entry arrangement.

In the case of compilation of an ED one has to decide a number of factors such as the type
and quantum of information to be provided in the ED, the structure of databases, the method
of retrieval of information, etc, will be advance.

An ED can be designed with three major sub-systems, viz.

1. system for data collection,
2. system for data storage and
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3. system for information retrieval

At the time of developing these systems, the features of computers such as colour, graphics,
animation, voice, memory, speed, etc., the information requirement of different users,
presentations of basic information and rarely retrieved information, etc., should be kept in
mind.

Language corpora and its use in Dictionary making

"Corpora are essentially, bodies of natural language materials (whole texts, samples from
texts or sometimes just unconnected sentences) which are stored in machine readable form"
(Leech, 1992: 115).Basically, corpora provide authentic data of contemporary use of
languages. The major advantages of corpora are that any specific information can be
retrieved selectively and through computer programs data can be manipulated for various
purposes, as they are stored in an organized way and are in machine readable form. The use
of computerized corpus data on a massive scale helps lexicographic in a number of ways :

1) to select the head word

2) to give authentic real-life material as examples

3) helps lexicographer to decide on sense distinction

4) to provide grammatical information

5) to give the statistical information like frequency of occurrence of a word in the corpus,
etc.,

6) to provide information about the sub-categorization, collocation and selectional
restriction of a lexical item.

A number of dictionaries (some are entirely in new types) have been published in English
using large corpus data. In the case of Tamil, computer corpora to a size of 3.5 million words
have been created by the Central Institute of Indian Languages (CIIL), Mysore. It is a primary
corpus; data are collected from the books, journals, News papers, Government documents,
etc. published during the year 1981 to 1990 to represent the language use of contemporary
Tamil. They are classified into 6 major categories and 76 sub-categories. The CIIL has also
designed a trilingual (Tamil-Hindi-English) electronic dictionary with various features
discussed in this paper.

Tools for lexicographers

Corpora can be viewed as large sources of information comprising of textual narratives and
can be augmented with additional information like labeling for grammatical categories at
different levels. The primary motive for arranging corpora in machine readable form is to
introduce an element of automation, which cannot be realized unless an efficient retrieval
system is available. The software tools for lexicographers in general and for electronic
dictionary in particular are listed below:
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Corpus Manager : It is a software which allows to organize corpus in a classified
order. Any corpus text can be inserted or deleted from language corpora. It also
allows to retrieve any text selectively from the corpus.

Word Tagger:Grammatical information in addition to the text can be provided in the
corpus data. They can be labeled at end of an item (morpheme, word, phrase, etc.) so
that based on the tagged information data can be retrieved . For example, if a corpus is
tagged for parts - of - speeches, one can easily retrieve all the verbs used in the corpus.
Frequency count : It is an effective tool to get different statistical information like the
frequency of occurrence of an item (say a word or a phrase) in a given text.

KWIC (Key Word In Context) Concordance : This tool scans the corpus for
occurrence of specific word (even morpheme, phrase, sentence, etc.) and present all
those occurrences with linguistic content both all left and right of the word. It is very
useful to suggest different shades of meaning, the collocational behaviour and
selectoral restriction of a word. Citations, suitable to the senses of the word can be
extracted from the corpus instead of creating intuitive sentences.

Morphological Analyser: It analyses a word for its morphemic components. In an ED,
it is useful to find out the root of a word form in order to search the head word.
Paradigm Genarator : A software which can generate the entire inflected and derived
forms of lexical items. For languages like Tamil when incorporated in the ED,
learners can get any specific inflected form and can also use for verifying the spelling
of a word.

Most of the above mentioned tools have been developed in CIIL for Tamil.

Conclusion

The technology should be fully exploited for the development of Tamil. Electronic dictionary
as mentioned in this paper, must be different from the printed version of dictionaries by
incorporating additional features and by providing more information. Creating an electronic
dictionary for Tamil with all these features will be an asset to Tamil language and its
community.
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