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ºù¢Â¬ó

âí¢ñ Ü®ð¢ð¬ìò¤ô¢ «ðê¢¬ê Üô²îô¢ (digital speech processing) Þù¢Á
ºè¢è¤òî¢¶õñ¢ ªðÁè¤ø¶. Þõø¢Á÷¢ à¬óò¤ô¤¼ï¢¶ «ðê¢²  à¼õ£è¢èñ¢ ªêò¢õ¶ (text-to-
speech) Üî¤èê¢ ê¤è¢èôø¢ø ðí¤ò£èî¢ «î£ù¢Áè¤ø¶. à¬óï¬ìò¤½÷¢÷ Ü¬ùî¢¶ê¢
ªê£ø¢è¬÷»ñ¢ ªêòø¢¬è º¬øò¤ô¢ åô¤è¢èê¢ ªêò¢õ«î «ðê¢² à¼õ£è¢èî¢î¤ù¢ (speech
synthesis) «ï£è¢èñ£°ñ¢. Þð¢ðí¤è¢° ªê£ø¢è¬÷õ¤ì °Áè¤ò Üô°è÷£ù Ü¬ê (syllable),
°ø¢ø¬ê (demisyllable), åô¤òù¢ (phoneme) Ýè¤ò¬õ ðòù¢ð´î¢îð¢ð´è¤ù¢øù.

ªñù¢ªð£¼÷¢  à¼õ£è¢èñ¢

Þï¢î¤ò ªñ£ö¤è÷¢ Ü¬ùî¢î¤ø¢°ñ¢ å¼ ê¤øð¢¹ àí¢´. ä«ó£ð¢ð¤ò ªñ£ö¤è¬÷è¢
è£ì¢®½ñ¢ Þï¢î¤ò ªñ£ö¤è÷¤ù¢ õ£¤õ®õñ¢ (script) ê¤è¢èô£ù¶ âù¢ø£½ñ¢ åô¤è¢°ñ¢«ð£¶
â¿¶õ¬îð¢ «ð£ô«õ àê¢ê£¤è¢è¤«ø£ñ¢. Ýé¢è¤ôî¢î¤ù¢ õ£¤õ®õñ¢ â÷¤¶ âù¢ø£½ñ¢
Üõø¢ø¤½÷¢÷ ªê£ø¢è¬÷ àê¢ê£¤ð¢ðîø¢° ï¤¬øò ðì¢ìø¤¾ «î¬õð¢ð´è¤ø¶. ªê£ø¢è¬÷
Þìî¢î¤ø¢° ãø¢ð- put âù¢ð¬î ¹ì¢ âù¢Áñ¢ cut âù¢ð¬î èì¢ âù¢Áñ¢ «õÁð´î¢î¤
åô¤è¢è¤«ø£ñ¢. Ýù£ô¢ Þî¢î¬èò ê¤è¢èô¢ Þï¢î¤ò ªñ£ö¤è÷¤ô¢ è¤¬ìò£¶. îñ¤¿è¢°,
°ø¤ð¢ð£è Þ¼ ê¤øð¢¹è÷¢ àí¢´. ºîô¢ ê¤øð¢¹ îñ¤ö¢ ªï´é¢èíè¢è¤ô¢ â¿î¢¶è¢è÷¢ °¬ø¾
âù¢ð¶ñ¢ Ãì¢ªì¿î¢¶è¢è÷¢ Þô¢¬ô âù¢ðî£°ñ¢. Þóí¢ì£õ¶ ê¤øð¢¹, å«ó õô¢ªô¿î¢¶
ðô Þìï¤¬ôè÷¤ô¢ ñ£Áðì¢ì åô¤è¬÷ à¼õ£è¢°õîø¢° îñ¤ö¤ô¢ ï¤òî¤è÷¢
õ°è¢èð¢ðì¢®¼ð¢ðî£°ñ¢.

îñ¤ö¤½÷¢÷ ºîô¢ â¿î¢¶è¢èÀè¢è£ù åô¤òù¢è÷¢ ºð¢ð¶î£ñ¢ âù¢ø£½ñ¢
Üõø¢¬øè¢ªè£í¢´ àò¤ó¢ªñò¢ åô¤è¬÷ à¼õ£è¢è Ã´îô¢ ºòø¢ê¤ «î¬õ. Þîø¢°
ñ£ø¢ø£è àò¤ó¢ªñò¢ åô¤è¬÷î¢ îù¤î¢îù¤«ò ðî¤¾ªêò¢¶ ðòù¢ð´î¢¶õ¶ â÷¤¶. Þîù¢
Ü®ð¢ð¬ìò¤ô¢ îñ¤«ö£¬ê (VOICE TAMIL) âÂñ¢ ªñù¢ªð£¼÷¢  à¼õ£è¢èð¢ðì¢´÷¢÷¶.
à¬óò¤ô¤¼ï¢¶ «ðê¢²  à¼õ£è¢èñ¢ âõ¢õ£Á ï¤èö¢è¤ø¶ âù¢ð¬îð¢ ðìñ¢-1 õ¤÷è¢°è¤ø¶.

Þï¢î ªñù¢ªð£¼Àè¢° à÷¢÷¦ì£è îñ¤ö¢ à¬óð¢ð°î¤ Ü¬ñè¤ø¶. Íù¢Á Ýè¢èè¢
ÃÁè¬÷ Þñ¢ªñù¢ªð£¼÷¢ ªè£í¢´÷¢÷¶. ºîô¢ ï¤¬ôò¤ô¢, ªê£ø¢è÷¤½÷¢÷ â¿î¢¶è¢è÷¢
àò¤ó¢, ªñò¢, àò¤ó¢ªñò¢ âùð¢ ð¤£¤î¢îø¤òð¢ð´è¤ø¶. Þóí¢ì£ñ¢ ï¤¬ôò¤ô¢, Þõø¢Áè¢è£ù
åô¤î¢ ¶í¢´è÷¢ (speech segments) ªî£¤¾ ªêò¢òð¢ð´è¤ù¢øù. Íù¢ø£ñ¢ ï¤¬ôò¤ô¢, Þï¢î
åô¤î¢¶í¢´è÷¢ ªî£°è¢èð¢ðì¢´ «ðê¢² à¼õ£è¢èð¢ð´è¤ø¶. Þð¢ðí¤è¢ªèù Ü¬ùî¢¶
åô¤èÀè¢°ñ£ù Ëôèè¢ «è£ð¢¹ åù¢Áñ¢ â¿î¢¶è¢ Ãì¢ì½è¢ªèù ê¤ô åô¤ð¢¹ ï¤òî¤èÀñ¢
¹°î¢îð¢ðì¢´÷¢÷ù. ãøè¢°¬øò 700 è¤«ô£ ¬ðì¢´ Ü÷õ¤ô¢ åô¤î¢ îèõô¢è÷¢ õù¢îì¢®ô¢
(hard disk) «è£ð¢¹è÷£èð¢ ðî¤¾ ªêò¢òð¢ðì¢´÷¢÷ù. Üî£õ¶ ªñ£î¢îî¢î¤ô¢ å¼ ï¤ñ¤ì
åô¤ð¢ðî¤¾ «ïó«ñ Þï¢î ªñù¢ªð£¼÷¢ ªêòô¢ð£ì¢®ø¢° Ýî£óñ£è õ¤÷é¢°è¤ø¶.
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«ðê¢² à¼õ£è¢°ñ¢ Ü¬ñð¢¹

Þñ¢ªñù¢ªð£¼÷¢ îù¤è¢ èí¤ð¢ªð£ø¤ò¤ô¢ (Personal Computer) ªêòô¢ð´ñ¢ õí¢íñ¢
õ®õ¬ñè¢èð¢ðì¢´÷¢÷¶. èí¤ð¢ªð£ø¤ Ý¬íî¢ªî£ìó¢è÷¢ Ü¬ùî¢¶ñ¢ C ªñ£ö¤ò¤ô¢
â¿îð¢ðì¢´÷¢÷ù. ãøè¢°¬øò 350 åô¤î¢¶í¢´è÷¢ âí¢ñ õ®õ¤ô¢ «è£ð¢¹è÷¤ô¢
«êñ¤è¢èð¢ðì¢´÷¢÷ù. åð¢¹¬ñ êñ¤è¢¬èò£è¾÷¢÷ (analog signal) «ðê¢ªê£ô¤¬ò âí¢ñè¢
ÃÁè÷£è ñ£ø¢ø 11025 âí¢í¤è¢¬è ªè£í¢ì ÃÁõ¦îî¢¬î (sampling rate)
ðòù¢ð´î¢î¤«ù£ñ¢. Þè¢ÃÁè÷¢ åõ¢ªõ£ù¢Áñ¢ å¼ ¬ðì¢´ ï¦÷º¬ìòù. ðî¤¾ªêò¢î åô¤
Ü¬ôè¬÷, «ïó¢î¢î¤ªêò¢ò «õõ¢ú¢ ú¢Ç®«ò£ âù¢Âñ¢ ðòù¢ð£ì¢´ ªñù¢ªð£¼¬÷è¢
¬èò£í¢«ì£ñ¢.

°ø¤ô¢ â¿î¢¶è¢èÀè¢è£ù êó£ê£¤ åô¤ð¢ð÷¾ 160 ñ¤ô¢ô¤ ªêèí¢ì£è¾ñ¢, ªï®ô¢
â¿î¢¶è¢èÀè¢è£ù êó£ê£¤ åô¤ð¢ð÷¾ 240 ñ¤ô¢ô¤ ªêèí¢ì£è¾ñ¢ Þ¼ï¢îù.
õô¢ªô£ø¢Áè¢è¬÷ (plosives) ðî¤¾ªêò¢õî¤ô¢ Ã´îô¢ èõùñ¢ ªê½î¢îð¢ðì¢ì¶.
Ü¬ô«ïó¢î¢î¤ (wave editing) ªêò¢òð¢ð´ñ¢«ð£¶ Þõ¢ªõ£ô¤ð¢ ðî¤õ¤½÷¢÷ Ü¬ñî¤
Þ¬ìªõ÷¤ (silence period) è¬÷òð¢ðì£ñô¢ è£è¢èð¢ðì«õí¢®ò¶ Üõê¤òñ¢ âù
Üø¤òð¢ðì¢ì¶.

â¿î¢¶è¢ Ãì¢ì½ñ¢ åô¤î¢ªî£°ð¢¹ñ¢

â¿î¢¶è¢è÷¤ù¢ Üí¤õ°ð¢¬ðê¢ ªê£ô¢ âù¢è¤«ø£ñ¢. â¿î¢¶è¢è¬÷è¢ Ãì¢®ê¢
ªê£ô¢¬ô àê¢ê£¤è¢è ºò½è¤«ø£ñ¢. Þî¬ùè¢ èí¤ð¢ªð£ø¤è¢ªè£í¢´ ªêòô¢ð´î¢î Ã´îô¢
ºòø¢ê¤ «î¬õ. â¿î¢¶è¢è¬÷ åõ¢ªõ£ù¢ø£è àê¢ê£¤î¢¶ åô¤î¢¶í¢´è¬÷
à¼õ£è¢°õ¬îè¢ è£ì¢®½ñ¢ Üõø¢¬ø Ü¬êê¢ªê£ø¢è÷¤ô¤¼ï¢¶ Üèö¢ï¢¶ â´ð¢ð«î
â¿î¢¶è¢Ãì¢® õ£ê¤è¢è àîõ¤´ñ¢ âù¢ð¬îê¢ ê¤ô «ê£î¬ùè÷¢ ªõ÷¤ð¢ð´î¢î¤ù.

â¿î¢¶è¢Ãì¢ìô¢ âõ¢õ£Á åô¤î¢ªî£°ð¢ð£è ñ£Áè¤ø¶ âù¢ð¬îð¢ ðìñ¢-2
õ¤÷è¢°è¤ø¶. Þî¤ô¤½÷¢÷ ºîô¢ Ü¬ôð¢ðìñ¢ «ïó®ò£è åô¤ð¢ðî¤¾ ªêò¢òð¢ðì¢ì î,ñ¤,ö¢
âù¢ø Íù¢Á â¿î¢¶è¢èÀè¢°£¤ò¬õ. Þóí¢ì£õ¶ Ü¬ôð¢ðìñ¢ Üî, Üñ¤, Üö¢ âÂñ¢ Íù¢Á
Ü¬êèÀè¢°£¤òù. Íù¢ø£õ¶ Ü¬ôð¢ðìñ¢ Þóí¢ì£õ¶ Ü¬ôð¢ðìî¢î¤ô¤¼ï¢¶
ªðøð¢ðì¢ì¶. Þî¤ô¢ Íù¢Á Ü¬êê¢ ªê£ø¢è÷¤ô¤¼ï¢¶ñ¢ ªî£ìè¢è åô¤ò£ù Üèóñ¢
ï¦è¢èð¢ðì¢´ ð¤ù¢ Ü¬õ 'îñ¤ö¢' âÂñ¢ åô¤¬ò à¼õ£è¢°ñ£Á ªî£°è¢èð¢ðì¢´÷¢÷ù. Þõ¢
Ü¬ôð¢ðìñ¢ ªêòø¢¬è ï¤¬ôò¤ô¢ åô¤î¢ªî£°ð¢¹ (synthesis) ªêò¢î¤¼ð¢ð¬îè¢ è£ì¢´è¤ø¶.
«ïó®ò£è åô¤ð¢ðî¤¾ ªêò¢î 'îñ¤ö'¢ âÂñ¢ «ðê¢ªê£ô¤ ï£ù¢è£õ¶ Ü¬ôð¢ðìî¢î¤ô¢
è£ì¢ìð¢ðì¢´÷¢÷¶.

Íù¢ø£õ¶ Ü¬ôð¢ðìñ¢ ãøè¢°¬øò ï£ù¢è£õ¶ Ü¬ôð¢ðìî¢¬î õ®õ¤ô¢
åî¢î¤¼è¢è¤ø¶. åô¤î¢ªî£°ð¢ð¤ô¢ 'ñ¤' âÂñ¢ ßø¢øòô¢ â¿î¢¶è¢°£¤ò (penultimate
demisyllable) åô¤ êø¢Á õô¤¬ñ °ù¢ø¤ Þ¼è¢è¤ø¶. õùñ¢, ïõñ¢ âù¢ø ªê£ø¢è¬÷
åô¤è¢°ñ¢«ð£¶ ßø¢ªø¿î¢¶è¢° ºù¢Â÷¢÷ â¿î¢ªî£ô¤ õô¤¬ñ ªðÁõ¬î äï¢î£õ¶,
Ýø£õ¶ Ü¬ôð¢ðìî¢î¤ô¢ è£íô£ñ¢. Þï¢î «õÁð£´è¬÷ Üø¤ï¢¶ åô¤ò¤ù¢ õô¤¬ñ¬òè¢
Ãì¢ì¾ñ¢ °¬øè¢è¾ñ¢ ºòø¢ê¤è÷¢ «ñø¢ªè£÷¢÷ð¢ðì¢´ õ¼è¤ù¢øù. à¬óò¤ô¢ Þìñ¢ªðÁñ¢
âí¢è¬÷ Þòô¢ð£è åô¤è¢°ñ¢ ªð£¼ì¢´ Ìê¢ê¤òñ¢ ºîô¢ åù¢ð¶ õ¬ó à÷¢÷ âí¢è÷¢
«ïó®ò£è åô¤ð¢ðî¤¾ ªêò¢òð¢ðì¢ìù.
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º®¾¬ó
«ó£ñù¢ â¿î¢¶º¬øò¤ô¢ à÷¢÷¦´ ªêò¢»ñ¢ âô¢ô£î¢ îñ¤ö¢ õ£è¢è¤òé¢è¬÷»ñ¢ Þï¢î

ªñù¢ªð£¼÷¢ õ£ê¤è¢è¤ø¶. ªê£ø¢è¬÷ Ü¬êè÷£è«õ£, â¿î¢¶è¢è÷£è«õ£ ð¤£¤î¢¶
õ£ê¤è¢è¾ñ¢ Þî¤ô¢ õêî¤ ãø¢ð´î¢îð¢ðì¢®¼è¢è¤ø¶. åô¤ð¢ðî¤¾ ªêò¢»ñ¢ ïð£¤ù¢ °óô¤«ô«ò
ªê£ø¢è÷¢ àê¢ê£¤è¢èð¢ð´è¤ù¢øù. ªê£ø¢è¬÷ àíó¢¾Ìó¢õñ£è åô¤ð¢ðîø¢° «ñ½ñ¢ ðô
àî¢î¤è¬÷ Þñ¢ ªñù¢ªð£¼÷¤ô¢ «êó¢è¢è «õí¢®»÷¢÷¶.
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fig 1
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fig 2
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fig 192 empty
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îñ¤ö¤ô¢ ªê£ô¢ î¤¼î¢îñ¢¢

º¬ùõó¢ ªõ. è¤¼û¢íÍó¢î¢î¤
(ºù¢ù£÷¢ «ðó£ê¤ó¤òó¢, Üí¢í£ ðô¢è¬ôè¢ èöèñ¢)
Þù¢ç«ð£ó¦ì¢, 30(4 c) Þóí¢ì£õ¶ ð¤óî£ù ê£¬ô

è£ï¢î¤ ïèó¢, Ü¬ìò£Á, ªêù¢¬ù 600 200
___________________________________________________________________________

²¼è¢èñ¢
îñ¤ö¤ô¢ å¼ ªê£ô¢ î¤¼î¢î¤ à¼õ£è¢°ñ¢«ð£¶ âî¤ó¢ªè£÷¢Àñ¢ ê¤è¢èô¢è÷¢ ðø¢ø¤ Þè¢èì¢´¬ó
²¼è¢èñ£è Ýó£ò¢è¤ø¶. å¼ ªê£ô¢î¤¼î¢î¤ò¤ù¢ «ï£è¢èé¢è÷¢ ðø¢ø¤ ºîô¤ô¢
Ýó£òð¢ð´è¤ø¶. Ü´î¢¶, îñ¤ö¤ô¢ å¼ ªê£ô¢¬ô êó¤ò£ù¶ âù¢Á ªê£ô¢õîø¢°ê¢ ªêò¢ò
«õí¢Êò ªêòô¢ð£´èÀñ¢, Üî¤ô¢ õ¼ñ¢ ê¤è¢èô¢èÀñ¢ â´î¢¶è¢è£ì¢ìð¢ðì¢´÷¢÷ù.
ªê£ô¢î¤¼î¢î¤ õ¤¬óõ£èê¢ ªêòô¢ðìî¢ «î¬õð¢ð´ñ¢ ºÊ¾è÷¢ °ø¤î¢¶ñ¢ Ýó£òð¢ð´è¤ù¢ø¶.

1. ªê£ô¢î¤¼î¢î¤ò¤ù¢ «ï£è¢èñ¢

ê£õ¤ð¢ðô¬è ªè£í¢´ à÷¢÷¦´ ªêò¢î à¬óò¤ô¢ â¿î¢¶ð¢ ð¤¬öè÷¢ Þ¼ï¢î£ô¢ Üõø¢¬ø
õ¤¬óõ£èè¢ è¬÷ò àî¾õ¶î£ù¢ ªê£ô¢ î¤¼î¢î¤ò¤ù¢ ºè¢è¤ò «ï£è¢èñ¢. à÷¢÷¦´
ªêò¢ðõó¤ù¢ «ïóî¢¬î ñ¤ê¢êð¢ð´î¢¶õ«î Þé¢° ºîù¢¬ñò£ù «ï£è¢èñ¢. à¬ó ºø¢ø¤½ñ¢
â¿î¢¶ð¢ ð¤¬ö â¶¾ñ¢ Þù¢ø¤ õ¼õ¶ Þóí¢ì£ñ¢ «ï£è¢èñ¢. Þï¢î Þ¼ «ï£è¢èé¢èÀñ¢
ªðó¤¶ñ¢ ï¤¬ø«õø¢øð¢ðì¢ì£ô¢î£ù¢ å¼ ªê£ô¢î¤¼î¢î¤ à¼õ£è¢èð¢ðì¢ìî£è âí¢íô£ñ¢.
ðô êó¤ò£ù ªê£ø¢è¬÷ îõÁ âù¢Á Ãø¤ù£½ñ¢, ðô îõø£ù ªê£ø¢è¬÷ êó¤ªòù¢Á
Ãø¤ù£½ñ¢, Þï¢î Þ¼ «ï£è¢èé¢èÀñ¢ ï¤¬ø«õÁõî¤ô¢¬ô. Üîø¢° ñ£ø£è, «ïóñ¢î£ù¢
õ¦í£°ñ¢. èí¤ð¢ªð£ø¤¬òð¢ ðòù¢ð´î¢¶õ¶ «ïóî¢¬î ñ¤ê¢êð¢ð´î¢î«õ Üù¢ø¤ «ïóî¢¬î
õ¦í£è¢è Üô¢ô.

Ýé¢è¤ôî¢î¤ô¢ å¼ ªê£ô¢ô¤ô¢ à÷¢÷ ð¤¬öè¬÷è¢ èí¢ìø¤õ¶ êø¢Á â÷¤î£ù ªêòô¢.
ãªùù¢ø£ô¢, å¼ ªê£ô¢½ìù¢ ing, ed, ly «ð£ù¢ø ê¤ô åì¢´è¢è÷¢ ñì¢´«ñ «ê¼ñ¢. Þõø¢¬øð¢
ð¤ó¤î¢¶õ¤ì¢´, ñ¦î¤ à÷¢÷ ªê£ô¢¬ô ðì¢Êòô¤ô¢ «îÊð¢ ð£ó¢î¢î£ô¢ «ð£¶ñ¢. îñ¤ö¤ô¢ Þõ¢õ£Á
Þô¢¬ô. îñ¤ö¢ ªê£ô¢ î¤¼î¢î¤ò¤ô¢ Üî¤è «õ¬ô ªêò¢ò «õí¢Êò¤¼è¢è¤ø¶. Üîù£ô¢ «ïóñ¢
êø¢Á Üî¤èñ£è ªêôõ£°ñ¢. Ýù£½ñ¢ å¼ ðè¢èî¢¬îê¢ êó¤ð£ó¢è¢è âõ¼ñ¢ Þóí¢´, Íù¢Á
ï¤ñ¤ìé¢èÀè¢° «ñô¢ ªêôõ¤ì õ¤¼ñ¢ð ñ£ì¢ì£ó¢è÷¢. Üîù£ô¢ å¼ ªê£ô¢î¤¼î¢î¤ å¼
ðè¢èî¢¬î Þóí¢´ Üô¢ô¶ Íù¢Á ï¤ñ¤ìé¢è÷¤ô¢ êó¤ð£ó¢è¢è «õí¢´ñ¢ âù¢ð¶ å¼ ºè¢è¤ò
«ï£è¢èñ£è, Ü÷¾«è£ô£è Þ¼è¢è «õí¢´ñ¢.

å¼ ðè¢èî¢î¤ô¢ â¿îð¢ðì¢ì ªê£ø¢è÷¢ âô¢ô£ñ¢ êó¤ò£ù¬õò£è Þ¼ï¢î£ô¢, Üõø¢¬ø
êó¤ò£ù¬õ âùè¢ ÃÁñ¢ î¤øù¢ «õí¢´ñ¢. ðô êó¤ò£ù ªê£ø¢è¬÷ îõÁ âù¢Á ÃÁñ¢«ð£¶
Üîù£ô¢ Íù¢Á õ¤¬÷¾è÷¢ ãø¢ð´è¤ù¢øù. ºîô¤ô¢ «ïóñ¢ õ¦í£è¤ø¶. Ü´î¢¶, Ü¬îð¢
ðòù¢ð´î¢¶ðõ¼è¢° âó¤ê¢êÖì¢´è¤ø¶. Þõø¢¬ø õ¤ì ºè¢è¤òñ£è, ðòù¢ð´î¢¶ðõó¢ Üõó¢
â¿î¤ò¶ îõ«ø£ âù¢ø °öð¢ðî¢¬î ãø¢ð´î¢¶ñ¢. Þîù£«ô«ò Üõó¢ êó¤ò£ù¬îî¢
îõø£è¢è¤õ¤´ñ¢ õ£ò¢ð¢¹ñ¢ à÷¢÷¶.

îñ¤ö¤ô¢ ªê£ô¢î¤¼î¢î¤ à¼õ£è¢°õ¶ èÊùñ¢ âù¢ø£½ñ¢, Þî¢î¬èò ð¤¬öè÷¢ 5 Üô¢ô¶ 10
õ¤¿è¢è£ì¢Êø¢° «ñô¢ Þ¼ï¢î£ô¢ Ü¬î âõ¼ñ¢ ðòù¢ð´î¢îð¢«ð£õî¤ô¢¬ô.
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Ü«î «ð£ô¢, îõø£ù ªê£ô¢¬ô êó¤ âù¢Á ÃÁõ¶ñ¢ «ïóî¢¬î õ¦í£è¢°ñ¢. Þ¶¾ñ¢ 5
Üô¢ô¶ 10 õ¤¿ð¢ð£´èÀè¢° «ñ«ô Þ¼ð¢ð¶ ïô¢ôîô¢ô. Þõø¢¬øê¢ «ê£î¤è¢°ñ¢«ð£¶,
îóñ£è â¿îð¢ðì¢ì èì¢´¬óè¬÷ð¢ ðòù¢ð´î¢î «õí¢´ñ¢. ð¤¬öè¬÷ Þ¼ õ¬èè÷£èð¢
ð¤ó¤è¢èô£ñ¢. åù¢Á îì¢ìê¢² ªêò¢«ñ¢«ð£¶ î£ù£è õ¼ñ¢ ð¤¬öè÷¢. Þõø¢¬øè¢ èí¢ìø¤õ¶
êø¢Á â÷¤¶. Ü´î¢î¶, ªê£ô¢î¤¼î¢î¤ êó¤ò£è «õ¬ô ªêò¢è¤ù¢øî£ âùð¢ ð£ó¢è¢è ï£«ñ
ªè£´è¢°ñ¢ îõø£ù ªê£ø¢è÷¢. Þõø¢¬ø«ñ¢ èí¢ìø¤»ñ¢ î¤øñ¢ Þ¼ï¢î£ô¢î£ù¢ Üî¬ù
àí¢¬ñò£ù ªê£ô¢î¤¼î¢î¤ âùè¢ ªè£÷¢÷ô£ñ¢. Þî¢î¬èò ð¤¬öè¬÷è¢ èí¢ìø¤õ¶
êø¢Áè¢ èÊùñ£ù è£ó¤òñ¢. â´î¢¶è¢è£ì¢ì£è, èí¢î£«ù, èí¢«íî£ù¢ âù¢ø Þóí¢´«ñ
êó¤ò£ù¬õ. Ýù£ô¢, î£«ùèí¢ âù¢ð¶ îõÁ. èí¢, î£ù¢ ñø¢Áñ¢ ã âù¢ø ð°î¤è÷¢
Þ¼ð¢ðîù£«ô«ò Üï¢îê¢ ªê£ô¢¬ô êó¤ªòù¢Á Ãøè¢ Ãì£¶.

2. ê¤è¢èô¢è÷¢

îñ¤ö¤ô¢ å¼ «õó¢ê¢ ªê£ô¢ô¤ô¢ Þ¼ï¢¶ Ýò¤óè¢ èíè¢è¤ô¢ ªê£ø¢è¬÷ à¼õ£è¢èô£ñ¢. å¼
ªê£ô¢ô¤ô¢ ãªöì¢´ð¢ ð°î¤è÷¢Ãì Þ¼è¢èô£ñ¢. â´î¢¶è¢è£ì¢ì£è,
ªêò¢¶ªè£í¢Ê¼ï¢î«ð£¶î£«ùòð¢ð£ âù¢ð¶ å«ó ªê£ô¢. Ü¶, ªêò¢ âù¢Âñ¢
õ¤¬ùê¢ªê£ô¢ô¤ô¢ Þ¼ï¢¶ à¼õ£è¢èð¢ðì¢´÷¢÷¶. Þî¤ô¢ à÷¢÷ ð°î¤è¬÷ê¢ êó¤ò£ùðÊ
ð¤ó¤î¢¶, Ü¬õ êó¤ò£èê¢ «êó¢ï¢¶÷¢÷ùõ£ âù¢Á ð£ó¢î¢î£ô¢î£ù¢ æó¢ àí¢¬ñò£ù
ªê£ô¢î¤¼î¢î¤¬ò à¼õ£è¢è ºÊ»ñ¢.

Þð¢ðÊ å¼ ªê£ô¢¬ôð¢ ð¤ó¤è¢°ñ¢«ð£¶ îñ¤ö¤ô¢ à÷¢÷ ¹íó¢ê¢ê¤ õ¤î¤è÷¢ Ü¬ùî¢¬î»ñ¢
¬èò£í¢´ ð¤ó¤è¢è «õí¢´ñ¢. å¼ Þìî¢î¤ô¢ ðô õ¤îé¢è÷¤ô¢ ð¤ó¤è¢è ºÊòô£ñ¢. Üõø¢ø¤ô¢ ðô,
êó¤ò£ù ð¤ó¤ð¢¹è÷¢ Üô¢ô âù¢ð¶ º¿¶ñ¢ ð¤ó¤î¢î ð¤ø«è ªîó¤»ñ¢. Þ¼ ªê£ø¢è÷¢
«ê¼ñ¢«ð£¶, ªè´îô¢, î¤ó¤îô¢ ñø¢Áñ¢ «î£ù¢øô¢ âù¢Á Íù¢Á õ¬èè÷¤ô¢ â¿î¢¶è¢è÷¢
ñ£ø¢øñ¢ ªðÁè¤ù¢øù. Þôè¢èí Ëô¢è÷¢ Þõø¢¬øð¢ ðø¢ø¤è Ãø¤ù£½ñ¢ ê¤ô Þìé¢è÷¤ô¢
'Þ¶ «ð£ù¢Á Þù¢Âñ¢ ðô Þìé¢è÷¤½ñ¢ õ¼ñ¢' âù¢Á ÃÁõî£ô¢, Üï¢î Þìé¢è÷¤ô¢
¶ô¢ô¤òñ£èê¢ ªêòô¢ð´õ¶ èÊùñ£ù è£ó¤òñ£è à÷¢÷¶.

â´î¢¶è¢è£ì¢ì£è, õï¢¶ + Þ¼ âù¢ðî¤ô¢ àèóñ¢ ªèì¢´, õï¢î¤¼ âù Ýè¤ø¶. èí¢ + Þô¢
âù¢ðî¤ô¢ í¢ «î£ù¢ø¤, èí¢í¤ô¢ âù Ýè¤ø¶. ðô¢ + è÷¢ âù¢ð¶ ðø¢è÷¢ âùî¢ î¤ó¤è¤ø¶. å¼
ªê£ô¢ô¤ô¢ à÷¢÷ ð°î¤è¬÷ê¢ «êó¢è¢°ñ¢«ð£¶ Üï¢îð¢ ð°î¤è÷¢ â¬õ âù¢Á ªîó¤õî£ô¢,
«î¬õò£ù Þôè¢èíî¢¬îð¢ ðòù¢ð´î¢î¤ Üõø¢¬ø Þ¬íð¢ð¶ êø¢Á â÷¤î£ù ªêòô¢.
Ýù£ô¢, å¼ ªê£ô¢¬ô, Üîù¢ ð°î¤è÷£èð¢ ð¤ó¤è¢°ñ¢«ð£¶, Üõø¢ø¤ù¢ ð°î¤è¬÷ð¢ ðø¢ø¤ò
ªêò¢î¤è÷¢ â¶¾ñ¢ ªîó¤ò£¶. Üîù£ô¢ ð¤ó¤è¢°ñ¢ Þìî¢î¤ô¢ å¼ â¿î¢î¤¬ùê¢ «êó¢è¢è
«õí¢´ñ£, Üô¢ô¶ å¼ â¿î¢î¤¬ù ï¦è¢è «õí¢´ñ£, Üô¢ô¶ å¼ â¿î¢î¤¬ù ñ£ø¢ø
«õí¢´ñ£ âù¢ð¶ ªîó¤ò£¶. âô¢ô£ õ¬èè÷¤½ñ¢ ªêò¢¶ð£ó¢î¢î£ô¢î£ù¢ êó¤ò£ù õ¤¬ì
è¤¬ìè¢°ñ¢.

3. «î¬õò£ù àî¢î¤è÷¢

îñ¤ö¤ô¢ å¼ ªê£ô¢¬ôê¢ êó¤ ð£ó¢è¢è«õ ðô èí¤ð¢¹è¬÷ê¢ ªêò¢ò «õí¢Êò¤¼è¢°ñ¢. Þîø¢°
«ïóñ¢ Üî¤èñ¢ ªêôõ£°ñ¢. «ïóî¢¬îè¢ °¬øè¢è ðô àî¢î¤è¬÷è¢ ¬èò£÷ «õí¢´ñ¢.
Üõø¢ø¤ô¢ ê¤ôõø¢¬ø Þé¢° è£í¢«ð£ñ¢.
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«î¬õò£ù îèõô¢è÷¤ù¢ õÊõ¬ñð¢¬ðî¢ î¦ó¢ñ£ù¤ð¢ð¶ å¼ ºè¢è¤ò ªêòô¢. Þî¤ô¢,
îèõô¢è¬÷ âï¢îè¢ °ø¤ò¦ì¢Êô¢ ¬õè¢è¤«ø£ñ¢, âï¢îî¢ îèõô¢ Ü¬ñð¢¹è÷¤ô¢ ¬õè¢è¤«ø£ñ¢
âù¢ð¬õ Üìé¢°ñ¢.

îñ¤ö¢ â¿î¢¶è¢è¬÷ âï¢îè¢ °ø¤ò¦ì¢Êô¢ ¬õî¢¶ èí¤ð¢¹è¬÷ê¢ ªêò¢è¤«ø£ñ¢ âù¢ð¶ å¼ ñ¤è
ºè¢è¤òñ£ù ºÊ¾. Þ¶ ªê£ô¢î¤¼î¢î¤ò¤ù¢ «ïóî¢¬î Üî¤è Ü÷õ¤ô¢ ð£î¤è¢èè¢ÃÊò¶.
ÜÊð¢ð¬ìê¢ ªêòô¢ð£´è÷¢ ðô¢ô£ò¤óè¢èíè¢è¤ô¢ ªêò¢òð¢ð´ñ¢«ð£¶, åõ¢ªõ£¼ º¬ø»ñ¢
ªêò¢»ñ¢ ê¤Á õ¦íÊð¢¹ñ¢ ªð¼ ªõ÷¢÷ñ£è ñ£ø¤õ¤´ñ¢. â¿î¢¶è¢è¬÷ ªñò¢ + àò¤ó¢ âù¢Á
¬õè¢èô£ñ¢. àò¤ó¢, ªñò¢, àò¤ó¢ªñò¢ âù ¬õè¢èô£ñ¢. Þú¢è¤ °ø¤ò¦ì¢Êô¢ ¬õè¢èô£ñ¢. «ìñ¢
Üô¢ô¶ «ìð¢ °ø¤ò¦´è÷¤ô¢ ¬èò£÷ô£ñ¢. èí¤ð¢ð¤ô¢ ðòù¢ð´î¢¶ñ¢ °ø¤ò¦´, ªê£ø¢è¬÷
ï¤¬ùõèé¢è÷¤ô¢ «îè¢è¤ ¬õè¢èð¢ðòù¢ð´î¢¶ñ¢ °ø¤ò¦ì£è Þ¼è¢è «õí¢´ñ¢ âù¢ð¶
Üõê¤òñ¤ô¢¬ô. Þ¬õ Þóí¢´ñ¢ ªõõ¢«õø£è Þ¼è¢èô£ñ¢.

à÷¢«÷ ðòù¢ð´î¢îð¢ð´ñ¢ °ø¤ò¦´, â¿î¢¶è¢è¬÷ ªñò¢ + àò¤ó¢ âù¢Á ð¤ó¤ð¢ð¬î»ñ¢, Üõø¢¬ø
ñ¦í¢´ñ¢ «êó¢ð¢ð¬î»ñ¢ ñ¤è õ¤¬óõ£èê¢ ªêò¢»ñ¢ õ¬èò¤ô¢ Þ¼è¢è «õí¢´ñ¢.
«ñªô¿ï¢îõ£ó¤ò£èð¢ ð£ó¢è¢°ñ¢«ð£¶, °ø¤ò¦ì¢Êù¢ ºè¢è¤òî¢¶õñ¢ Üõ¢õ÷õ£èî¢ ªîó¤ò£¶.
Ýö¢ï¢¶ ð£ó¢è¢°ñ¢«ð£¶î£ù¢ Ü¶ ¹ôð¢ð´ñ¢. Þù¤ õ¼ñ¢ Ýí¢´è÷¤ô¢ Þòô¢¹ ªñ£ö¤ê¢
ªêòô£è¢èñ¢ ªð¼ñ÷õ¤ô¢ ðòù¢ð´ñ¢. èí¤ð¢ªð£ø¤ò¤ô¢ ¬èò£÷ð¢ð´ñ¢ ªñ£ö¤è÷¢ ñì¢´«ñ
ï¤¬ôî¢¶ ï¤ø¢°ñ¢. Üî¤ô¢ °ø¤ò¦´ å¼ ºè¢è¤ò ðé¢° õè¤è¢è¤ø¶.

Ü´î¢¶, îó¾è¬÷, ªê£ø¢ðì¢Êòô¢ «ð£ù¢øõø¢¬ø âõ¢õ£Á ªõ÷¤ ï¤¬ùõèî¢î¤ô¢ â¿î¤
¬õè¢è¤«ø£ñ¢ âù¢ð¶ ºè¢è¤òñ¢. Üî¢¶ìù¢ âï¢îî¢ îó¾è¬÷ ¬õè¢è «õí¢´ñ¢ âù¢ð¶¾ñ¢
ºè¢è¤òñ¢.

ÜÊð¢ð¬ìò¤ô¢, ªðòó¢ê¢ ªê£ô¢, õ¤¬ùê¢ªê£ô¢ âù Þ¼ ºè¢è¤ò õ¬èè÷¢ Þ¼ï¢î£½ñ¢,
Üõø¢ø¤ù¢ ñ£ø¢øé¢èÀñ¢, Þ¬íð¢¹è¢èÀñ¢ ðôð¢ðô. Üõø¢ø¤ô¢ ê¤ôõø¢¬ø ñì¢´ñ¢ Þé¢°
ð£ó¢ð¢«ð£ñ¢. Þ¬õ â´î¢¶è¢ªè£í¢´÷¢÷ èí¤ð¢ð¤ù¢ ê¤è¢èô¤ù¢ îù¢¬ñ¬òè¢ è£ì¢´ñ¢.

ªðòó¢ê¢ ªê£ô¢½ìù¢ «õø¢Á¬ñ à¼¹è÷¢ «êó¢ï¢¶ õ¼ñ¢. Þ¬íð¢¹è¢è÷¤ù¢ âù¢Âñ¢
ªê£ô¢ô¤ô¢ Þ¬íð¢¹, è÷¢, Þù¢ âù¢Á Íù¢Á ð°î¤è÷¢ à÷¢÷ù. Þ¼ ªðòó¢ê¢ ªê£ø¢è÷¢
Þ¬íï¢¶ñ¢ õóô£ñ¢. ñ£ë¢«ê£¬ô å¼ â´î¢¶è¢è£ì¢´.

å¼ õ¤¬ùê¢ ªê£ô¢ ðô õÊõé¢è÷¤ô¢ õóô£ñ¢. õ£ âù¢Âñ¢ õ¤¬ù, õï¢î£ù¢, õ¼è¤ø£ù¢,
õ¼õ£ù¢, õï¢¶ªè£í¢Ê¼è¢è¤ø£ù¢, õï¢î£ù£, õï¢î. õ¼ñ¢, õó£î, õ¼è¤ù¢ø, õó£ñô¢
âù¢ð¬õ «ð£ù¢Á õóô£ñ¢. Üî¢¶ìù¢, õï¢îõù¢, õï¢îõó¢è÷¢, õó£îõó¢è÷¢ «ð£ù¢Á ªðòó¢ê¢
ªê£ø¢è¬÷ à¼õ£è¢èô£ñ¢. Þ¬õ Þù¢Âñ¢ ñ£ø¢øñ¢ ªðø¢Á, õï¢îõó¢è¬÷î¢î£«ùòð¢ð£ âù
Ýèô£ñ¢.

ñóñ¢ âù¢ð¶ «ð£ù¢ø ªê£ø¢è÷¢ ñ£Áñ¢«ð£¶ Üî¢¶ âù¢Âñ¢ ê£ó¤¬ò ªðø¢Á, ñóî¢¬î âù¢Á
Ýèô£ñ¢. ñ£¾ñ¢ «ê£¬ô»ñ¢ «ê¼ñ¢«ð£¶ ï´õ¤ô¢ ë¢ «ê¼è¤ø¶. ñóºñ¢ «õ¼ñ¢ «êó¢ï¢¶
ñó«õó¢ Ýè¤ø¶. ð£½ñ¢ èì½ñ¢ «ê¼ñ¢«ð£¶ ð£ø¢èìô¢ Ýè¤ø¶.

å¼ ªê£ô¢ô¤ù¢ âô¢ô£ ñ£ø¢øé¢è¬÷»ñ¢ ï¤¬ùõèî¢î¤ô¢ ¬õð¢ð¶ âù¢ð¶ Þòô£î è£ó¤òñ¢.
ÜÊð¢ð¬ìê¢ ªê£ø¢è¬÷ ñì¢´«ñ ªõ÷¤ ï¤¬ùõèî¢î¤ô¢ ¬õî¢î¤¼è¢è ºÊ»ñ¢.
ªè£´è¢èð¢ðì¢ì ªê£ô¢ Üõø¢ø¤ô¢ Þ¼ï¢¶ à¼õ£è¢èð¢ðì¢ìî£ âù¢ð¬îè¢ èí¢ìø¤ò
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«õí¢´ñ¢. Þîø¢° ªê£ô¢¬ô âï¢î Ü÷¾ ¹î¢î¤ê£ô¤î¢îùî¢¶ìù¢ ð¤ó¤è¢è¤«ø£«ñ£ Üï¢î
Ü÷õ¤ø¢° «ïóñ¢ °¬ø»ñ¢.

Ü´î¢¶, ªêòô¢ð£´è÷¢ åõ¢ªõ£ù¢ø¤¬ù«ñ¢ «ïóî¢î¤¬ùè¢ °¬øõ£è â´î¢¶è¢ ªè£÷¢Àñ¢
õ¬èò¤ô¢ ñ¤°ï¢î èõùî¢¶ìù¢ â¿î «õí¢´ñ¢. Þîø¢°, îó¾è¬÷ èí¤ð¢ªð£ø¤ò¤ô¢
âî¢î¬èò îó¾ Ü¬ñð¢¹è÷¤ô¢ (Data Structures) ¬õè¢è «õí¢´ñ¢ âù¢ð¬îè¢ èõùñ£èî¢
«îó¢¾ ªêò¢ò «õí¢´ñ¢. Þõø¢¬øî¢ î¤ø¬ñò£èð¢ ðòù¢ð´î¢¶ñ¢ õ¬èò¤ô¢ Þôè¢èíè¢
è¼î¢¶è¢è¬÷ ªêòô¢º¬øè÷£è (Algorithms) â¿î «õí¢´ñ¢. Þï¢îê¢ ªêòô¢º¬øè÷¢
åõ¢ªõ£ù¢Áñ¢ «ïóî¢¬îè¢ °¬øõ£èê¢ ªêôõ¤´ñ¢ õ¬èò¤ô¢ î¤ø¬ñò£è â¿îð¢ðì «õí¢´ñ¢.
Þï¢î õÊõ¬ñð¢¹ º¬øè÷¢î£ù¢ ªê£ô¢ î¤¼î¢î¤ò¤ù¢ ªõø¢ø¤ «î£ô¢õ¤¬òî¢ î¦ó¢ñ£ù¤è¢°ñ¢.
Þõø¢¬ø êó¤ò£ùðÊ õÊõ¬ñè¢è, îñ¤ö¢ Þôè¢èíî¢¬î êó¤ò£è Üø¤ï¢¶ªè£÷¢Àñ¢
Ýø¢ø½ñ¢, îó¾ Ü¬ñð¢¹è÷¢ ñø¢Áñ¢ ªêòô¢º¬øè¬÷î¢ î¤øñ¢ðì õÊõ¬ñð¢ðîø¢°î¢
«î¬õò£ù ÜÂðõºñ¢ «î¬õ. Þõø¢ø¤ô¢ â¶ °¬øï¢î£½ñ¢ êó¤ò£ù ªê£ô¢î¤¼î¢î¤
à¼õ£è ºÊò£¶.

4. ºÊ¾¬ó

îñ¤ö¤ô¢ ªê£ô¢î¤¼î¢î¤ âù¢ø£ô¢, Üî¤ô¢ âù¢ù âî¤ó¢ð£ó¢è¢èô£ñ¢ âù¢ð¬î»ñ¢, Üï¢î
âî¤ó¢ð£ó¢ð¢¹è¬÷ ï¤¬ø«õø¢ø «õí¢´ªñù¢ø£ô¢ âî¤ó¢«ï£è¢è «õí¢Êò ê¤è¢èô¢è÷¢ ðø¢ø¤»ñ¢
ð£ó¢î¢«î£ñ¢.

îñ¤ö¤ô¢ ªê£ô¢î¤¼î¢î¤ âù¢Âñ¢«ð£¶, ÜîÂìù¢, ñø¢ø Þ¼ ªêòô¢èÀñ¢ Ãì õ¼è¤ù¢øù.
îõø£ù ªê£ô¢¬ôè¢ èí¢ìø¤ï¢î¾ìù¢, Üï¢î Þìî¢î¤ô¢ Þ¼è¢èô£ñ¢ âù áè¤è¢èè¢ÃÊò
ê¤ô ªê£ø¢è÷¤ù¢ ðì¢Êòô¢ åù¢Á ªè£´è¢èð¢ðìô£ñ¢. Þîø¢° å¼ ªê£ô¢ êó¤ò£è Þô¢ô£î
«ð£¶ñ¢ Ü¶ âï¢î Þôè¢èí õ¬è¬òê¢ «êó¢ï¢î¶ âù¢Á áè¤è¢è ºÊò «õí¢´ñ¢.
Üð¢«ð£¶î£ù¢ Þî¬ùê¢ ªêòô£è¢è «õí¢´ñ¢. Ýù£ô¢ Þ¶ Üõ¢õ÷¾ â÷¤î£ù è£ó¤òñ¢
Þô¢¬ô.

ªê£ô¢ô¤ù¢ ÞÁî¤ò¤ô¢ õô¢ô¤ùñ¢ ñ¤°ñ£ âù¢Á ð£ó¢ð¢ð¶ Ü´î¢î ªêòô¢. Þîø¢°ñ¢ åõ¢ªõ£¼
ªê£ô¢ô¤ù¢ Þôè¢èí õ¬è»ñ¢ ªîó¤ò «õí¢´ñ¢. Üî¢¶ìù¢ Ãì ðô õ¤î¤õ¤ôè¢°è¬÷»ñ¢
¬èò£÷ «õí¢´ñ¢.

Þï¢î Þ¼ ªêòô¢ð£´è¬÷»ñ¢ îñ¤ö¢ê¢ ªê£ô¢î¤¼î¢î¤ò¤ù¢ «ññ¢ðì¢ì ï¤¬ô âùè¢ è¼îô£ñ¢.
îñ¤¿è¢° ªê£ô¢î¤¼î¢î¤è÷¢ Þ¼ð¢ðî£è ê¤ô ªñù¢ªð£¼ì¢è÷¢ ÃÁè¤ù¢øù. Þõø¢ø¤ù¢ î¤øù¢,
Ü¬õ â´è¢°ñ¢ «ïóñ¢, ªê£ø¢è¬÷ êó¤ò£ îõø£ âù¢Á êó¤ò£èè¢ èí¢´íó¢îô¢
«ð£ù¢øõø¢ø¤ô¢ ªðó¤¶ñ¢ «õÁð´è¤ù¢øù. âõ¢õ÷¾ «ïóñ¢ â´è¢°ñ¢, âõ¢õ¬èê¢ ªê£ø¢è¬÷ê¢
êó¤ò£èè¢ èí¢´í¼ñ¢ âù¢ðîø¢° å¼ Ü÷¾«è£ô¢ Þ¼ï¢î£ô¢ Ü¶ ðòù¢ð´î¢¶«õ£¼è¢°
ñ¤è¾ñ¢ ðòÂ÷¢÷ îèõô£è Þ¼è¢°ñ¢. Üî¢î¬èò Ü÷¾«è£ô¢ åù¢¬ø õ¤¬óõ£è
à¼õ£è¢°õ¶ ñè¢èÀè¢°ð¢ ªðó¤¶ñ¢ àî¾ñ¢. ãªùù¢ø£ô¢ Üð¢«ð£¶ ðô ªñù¢ªð£¼ì¢è¬÷
åð¢ð¤ì¢´ð¢ ð£ó¢è¢è å¼ êó¤ò£ù õö¤ è¤¬ìè¢°ñ¢.
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è¼î¢¶ð¢ ðó¤ñ£ø¢øñ¢ (Communication) ï¤èö ªñ£ö¤  å¼ è¼õ¤ò£èð¢ ðòù¢ð´è¤ø¶.
Þè¢è¼î¢¶ð¢ ðó¤ñ£ø¢øñ¢ ñù¤îó¢è÷¤¬ì«ò»ñ¢ õ¤ôé¢è¤ùé¢è÷¤¬ì«ò»ñ¢ ï¤èö¢è¤ø¶.
ªî£ìè¢è ï¤¬ôò¤ô¢ è£ì¢ê¤è¢ °ø¤ò¦´è÷¤ù¢ (Visual Symbols) ¶¬í«ò£´ è¼î¢¶ð¢
ðó¤ñ£ø¢øñ¢ ï¤èö¢ï¢î¶. Þè¢ è£ì¢ê¤è¢ °ø¤ò¦´è÷£ô¢ «î¬õè¬÷ ï¤¬ø¾ ªêò¢ò Þòô£¶
âù¢ø ï¤¬ô ãø¢ðì¢ì¶ñ¢ «ðê¢ªê£ô¤è÷¢ (Vocal Sounds) è¼î¢¶ð¢ ðó¤ñ£ø¢øî¢î¤ø¢°ð¢
ðòù¢ð´î¢îð¢ðì¢ìù. õ¤ôé¢è¤ùé¢èÀñ¢ îî¢îñ¢ «î¬õè¬÷ ï¤¬ø¾ ªêò¢¶ ªè£÷¢÷ ñ¤èè¢
°¬øï¢î Ü÷õ¤ô£ù åô¤è¬÷ â¿ð¢ð¤è¢ è¼î¢¶ð¢ ðó¤ñ£ø¢øñ¢ ï¤èö¢î¢¶è¤ù¢øù. è¼î¢¶ð¢
ðó¤ñ£ø¢øñ¢ ï¤èöð¢ ðòù¢ð´ñ¢ ªñ£ö¤è¬÷ 1. ¬ê¬è ªñ£ö¤ ( Gesture Language) 2. ªêòø¢¬è
ªñ£ö¤   (Artificial Language)  3. Þòø¢¬è ªñ£ö¤ (Natural Language) âù
Íõ¬èð¢ð´î¢îô£ñ¢. ñù¤îó¢è÷¤¬ì«ò ªð£¶ï¤¬ôò¤ô¢  è¼î¢¶ð¢ðó¤ñ£ø¢øñ¢ ñù¤î
ªñ£ö¤ò£è¤ò Þòø¢¬è ªñ£ö¤ò¤ù¢ ¶¬í«ò£´ ï¤èö¢è¤ø¶. Þñ¢ªñ£ö¤¬ò ñù¤îù¢î£ù¢
ê£ó¢ï¢î Åöô¤¢ô¤¼ï¢¶ ªðø¢Á ðòù¢ð´î¢î¤î¢ îù¢ Üù¢ø£ìî¢ «î¬õè¬÷ ï¤¬ø¾ ªêò¢è¤ø£ù¢.
ªñ£ö¤ò¤òô£÷ó¢è÷¢ (Lingusits) ñù¤î ªñ£ö¤ò£ù Þòø¢¬è ªñ£ö¤¬ò Ýó£ò¢ê¢ê¤
ªêò¢õ¬î«ò «ï£è¢èñ£èè¢ ªè£í¢´÷¢÷ùó¢. Þòø¢¬è ªñ£ö¤ò£ò¢¾è¢è£è
õ®õ¬ñè¢èð¢ð´ñ¢ õö¤ò¬ñð¢¹è¬÷ (Programs) Þòø¢¬è ªñ£ö¤ò£ò¢¾ Ü¬ñð¢¹è÷¢ (Natural
Language Systems) âù¢ðó¢.

èí¤ù¤¬òð¢ ðòù¢ð´î¢î£î ¶¬øè«÷ Þô¢¬ô âùô£ñ¢. õ÷ó¢ï¢¶ õ¼ñ¢ Üø¤õ¤òô¢¢ àôè¤ô¢
âé¢°ñ¢ âî¤½ñ¢ èí¤ù¤ò¤ù¢ ðòù¢ð£´ ðô¢è¤ð¢  ªð¼è¤»÷¢÷¶. Þõ¢õ£Á èí¤ù¤¬òð¢¢
ðòù¢ð´î¢¶õîø¢è£ù è£óíé¢è¬÷ Ýó£»ñ¤ìî¢¶ Üîù¢ «õèñ¢ (Speed) ªè£÷¢î¤øù¢
(Capacity) «ïó¢î¢î¤ ( Accuracy) î£ù¤òè¢èñ¢ (Auto mation) ïñ¢ðèî¢ îù¢¬ñ (Reliability)
«ð£ù¢ø ê¤øð¢ð¤òô¢¹è÷¢ °ø¤ð¢ð¤ìð¢ðì «õí¢®ò¬õè÷£°ñ¢. èí¤îñ¢ ªî£ìó¢ð£ù
ªêòô£è¢èé¢èÀè¢è£è (Process) õ®õ¬ñè¢èð¢ðì¢ì èí¤ù¤ Þù¢Á ªñ£ö¤ò£ò¢õ¤½ñ¢
ðóõô£èð¢ ðòù¢ð´î¢îð¢ðì¢´ õ¼õ¬îè¢ è£íô£ñ¢. Þîù¢ è£óíñ£è Þòø¢¬è
ªñ£ö¤ò£ò¢¾/èí¤ù¤ ªñ£ö¤ò¤òô¢ (Natural Language processing-NLP/Computational
Linguistics) âù¢ø ªñ£ö¤ò¤òô¢  (Linguistics) ð¤ó¤¾ õ÷ó¢ï¢¶ õ¼è¤ø¶. èí¤ù¤ ªñ£ö¤ò¤òô¢,
èí¤ù¤ Üø¤õ¤òô¢ (Computer Science) «è£ì¢ð£´è¬÷»ñ¢ (Theories) ªñ£ö¤ò¤òô¢
«è£ì¢ð£´è¬÷»ñ¢ (Linguistic Theories) à÷¢÷ìè¢è¤ò¶.

èí¤í¤ò¤ù¢ ªêòô£è¢èî¢î¤ø¢°î¢ ( process) «î¬õò£ù Íôè¢¢ÃÁ îó¾ (Data) Ý°ñ¢.
Þî¢îó¾è÷¤ù¢ Ü®ð¢ð¬ìò¤ô¢ ªêòô£è¢èñ¢ ªêò¢õî£ô¢ Þî¬ù ñ¤ù¢ùµ îó¾ ªêòô£è¢è
Þòï¢î¤óñ¢ (Electronic Data processing Machine-EDP) âùô£ñ¢. îó¾è÷¢ âí¢
îó¾è÷£è«õ£ (Numeric Data) Üô¢ô¶ â¿î¢¶î¢ îó¾è÷£è«õ£ (String data) Þ¼è¢°ñ¢.
Þòø¢¬è ªñ£ö¤ò£ò¢¾ «ñø¢ªè£÷¢÷ ðòù¢ð´ñ¢ îó¾è÷¢ ªð¼ñ¢ð£½ñ¢ â¿î¢¶è÷£ô£ù
à¬óî¢îó¾è÷£è  (Textual Data) Þ¼è¢°ñ¢.  à¬óî¢îó¾è÷¢ âùè¢ÃÁñ¢ «ð£¶ Ü¬õ
â¿î¢¶è÷£è«õ£  (Characters)  Üô¢ô¶ â¿î¢¶è÷£ô£ù ªê£ø¢è÷£è«õ£ (Words)
Üô¢ô¶ ªê£ø¢è÷£ô£ù ªê£ø¢ªø£ìó¢è÷£è«õ£ (Sentence) Üô¢ô¶
ªê£ø¢ªø£ìó¢è÷£ô£ù ðï¢î¤è÷£è«õ£ (Paragraph) Üô¢ô¶ ðï¢¢î¤è÷£ô£ù Þòô£è«õ£
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(Chapter) Üô¢ô¶ å¼ ð¬ìð¢ð£÷¤ò¤ù¢ ð¬ìð¢ð¤½÷¢÷ åì¢´ ªñ£î¢î à¬óò£è«õ£ (Whole
Text) Þ¼è¢èô£ñ¢. Þè¢èì¢´¬ó Þòø¢¬è ªñ£ö¤ò£ò¢õ¤ô¢ õ¤ó¤îó¾ (Corpus) °ø¤î¢¶ õ¤÷è¢è
ºø¢ð´è¤ø¶.

Þòø¢¬è ªñ£ö¤ò£ù ñù¤î ªñ£ö¤ò¤ù¢ ñ£î¤ó¤ (Sample) à¬óî¢ ªî£°ð¢¬ð õ¤ó¤îó¾ âù¢ðó¢.
ªñ£ö¤ò£ò¢¾ «ñø¢ªè£÷¢÷ ªðó¤¶ñ¢ àî¾ñ¢ Þî¬ù ðô¢«õÁ â¿î¢¶ áìèé¢è÷¤ô¤¼ï¢¶ñ¢
(Written media) «ðê¢² áìèé¢÷¤ô¤¼ï¢¶ (Spokan media) ªî£°ð¢ðó¢. Þï¢î
áìèé¢è÷¤ô¤¼ï¢¶ î¤óì¢ìð¢ðì¢ì à¬óî¢ ªî£°ð¢¹è÷¢ èí¤ù¤ò£ô¢ ð®è¢°ñ¢ õ®õ¤ô¢
(Machine Readable Form) õù¢îèì¢®«ô£ (Hard Disk) Üô¢ô¶ ñ¤ù¢è£ï¢î ï£ì£è¢è÷¤«ô£
(Magnetic Tape) Üô¢ô¶ Üìè¢èî¢ îì¢´è÷¤«ô£ (Compact Disk-Read only Memory-CD-
ROM) î¤óì¢® ¬õè¢èð¢ð´è¤ù¢øù. ªñ£ö¤ò¤òô£÷ó¢è÷¢ î£é¢è÷¢ «ñø¢ªè£÷¢÷ õ¤¼ñ¢¹ñ¢
ªñ£ö¤ò£ò¢¾è¢°ð¢ ðòù¢ð´î¢¶ñ¢ «ï£è¢èî¢î¤ô¢ Þõ¢õ¤ó¤îó¾ î¤óì¢® ¬õè¢èð¢ð´è¤ø¶. «ñ½ñ¢
õ¤ó¤îó¬õî¢ îóõ£è ãø¢Áè¢ ªè£í¢´ ªêòô£è¢èñ¢ ªêò¢ò õ®õ¬ñè¢èð¢ð´ñ¢ õö¤ò¬ñð¢ð¤ù¢
¶¬í«ò£´ ðô îèõô¢¢è¬÷ ( Information) àìÂè¢°ìù¢ ªðøô£ñ¢.

õ¤ó¤îó¾ ªê£ø¢è÷£ô£ù ªê£ø¢ªø£ìó¢è÷£ô£ù¶ Þê¢ ªê£ø¢ªø£ìó¢è÷¤ù¢ Ü¬ñð¢¬ð
õ¤÷è¢è ºø¢ð´¬èò¤ô¢ ªñ£ö¤ò¤ù¢ Þôè¢èí Ü¬ñð¢¬ð»ñ¢ â÷¤î¤ô¢ Üø¤ï¢¶ ªè£÷¢÷ô£ñ¢.
ªð¼õ£ó¤ò£ù õ¤ó¤îó¬õî¢ î¤óì¢® ¬õè¢è¾ñ¢ Þî¢îóõ¤ù¢ Ü®ð¢ð¬ìò¤ô¢ ªñ£ö¤ò£ò¢¾
«ñø¢ªè£÷¢÷¾ñ¢ Þù¢¬øò ï¤¬ôò¤ô¢ èí¤ù¤ åù¢«ø «ð¼îõ¤ò£è Þ¼ï¢¶ õ¼è¤ø¶.
Þîø¢è£ù è£óíñ¢ Þîù¢ ê¤øð¢ð¤òô¢¹è÷¢ î£ù¢ âùî¢ ªî÷¤¾ ªðøô£ñ¢ . ªñ£ö¤ò¤ô¢
ªê£ø¢è÷¤ù¢ ÝÀ¬ñ, ªð£¼÷¢ õ¦ê¢² (Range of applicability) ðòù¢ð£´ (Function) «ð£ù¢ø
Ü¬ùî¢¶ð¢ ðí¢¹è¬÷»ñ¢ Üø¤ò õ¤ó¤îó¾ àî¾è¤ø¶. ªî£ìè¢è ï¤¬ôò¤ô¢ Þõ¢ õ¤ó¤îó¾
ªñ£ö¤ò¤òô£÷ó¢è÷¤ù¢ èõùî¢¬îð¢ ªðó¤¶ñ¢ ßó¢è¢èõ¤ô¢¬ô âù¢«ø Ãøô£ñ¢. ð¤ù¢ùó¢ îèõô¢
¹óì¢ê¤ò¤ù¢ (Information Revolution) è£óíñ£èð¢ ªðøð¢ðì¢ì Þ¬íòñ¢ (Internet) à÷¢÷¤ì¢ì
ðô¢«õÁ îèõô¢ ªî£ö¤ô¢¸ì¢ð  (Information Technology) àî¢î¤è÷¢ ªñ£ö¤ò¤òô£÷ó¢èÀè¢°ð¢
ðô õ¤ó¤îó¾è¬÷ â÷¤î¤ô¢ è¤¬ìè¢è õ¬è ªêò¢îù. Þîù¢ è£óíñ£è Þòø¢¬è
ªñ£ö¤ò£ò¢¾ ðô ï¤¬ôè÷¤ô¢ õ÷ó¢ï¢¶ õ¼è¤ø¶.

ªî£ìè¢è ï¤¬ôò¤ô¢ ðô à÷¢÷¦ì¢ìèé¢è÷¤ù¢ (Input Units) ¶¬í«ò£´ õ¤ó¤îó¾è÷¢
èí¤ù¤ò£ô¢  ð®è¢°ñ¢  õ®õ¤ô¢ à÷¢÷¦´ (Input) ªêò¢òð¢ðì¢ìù. Þõ¢¾÷¢÷¦ì¢ìèé¢è÷¤ô¢
°ø¤ð¢ð¤ìî¢îè¢è¶ õ¤¬êð¢ðô¬è (Key Board) Þòø¢¬è ªñ£ö¤ò£ò¢¾ «ñø¢ªè£÷¢÷
ªð¼õ£ó¤ò£ù à¬óî¢îó¾è÷¢ «î¬õð¢ð´õî£ô¢ Þõø¢¬ø ðô ðí¤ò¤ìé¢è÷¤ô¤¼ï¢¶ (Work
Station) ðô îó¾ à÷¢÷¦ì¢ì£÷ó¢è÷¤ù¢ (Data Entry operators) ¶¬í«ò£´ à÷¢÷¦´ ªêò¢ò
õ¤¬êð¢ðô¬è ðòù¢ð´î¢îð¢ðì¢ì¶. îø¢êñòñ¢ ªî£ö¤ô¢¸ì¢ð õ÷ó¢ê¢ê¤ò¤ù¢ è£óíñ£èð¢
ªðøð¢ðì¢ì å÷¤ â¿î¢¶ð¢ ð®ð¢ð£ù¢ (Optical Character Recognition/Reader) âù¢ø è¼õ¤
îó¾è¬÷è¢ èí¢ªì´è¢è (Data Capture) àî¾è¤ù¢ø¶. Ýé¢è¤ô õ¤ó¤îó¾è¬÷î¢ î¤óì¢ì
°¼² «õô¢ îó¾ à÷¢÷¦ì¢´ Þòï¢î¤óñ¢ (Kurzweil Data Entry Machine- KDEM) âù¢ø
à÷¢÷¦ì¢´è¢ è¼õ¤ ðòù¢ð´î¢îð¢ðì¢´ õ¼è¤ø¶.

îñ¤ö¢ ªñ£ö¤ à÷¢÷¤ì¢ì ðô Þï¢î¤ò ªñ£ö¤èÀè¢° õ¤ó¤îó¾è÷¢ î¤óì¢ìð¢ðì¢´ õ¼è¤ù¢øù.
Þõ¢õ¤ó¤îó¾è¬÷è¢ èí¤ù¤ò£ô¢ ð®è¢°ñ¢ õ®õ¤ô¢ à÷¢÷¦´ ªêò¢ò îó¾ à÷¢÷¦ì¢ì£÷ó¢è÷¢
õ¤¬êð¢ðô¬è¬ò«ò ðòù¢ð´î¢¶è¤ù¢øùó¢. Þï¢î¤ò ªñ£ö¤è¬÷è¢ èí¤ù¤ò¤ô¢ à÷¢÷¦´
ªêò¢ò KDEM «ð£ù¢ø ð®ð¢ð£ù¢è÷¢ ðòù¢ð£ì¢®ô¢ Þô¢¬ô. âù«õ, Þî¢îó¾è¬÷ à÷¢÷¦´
ªêò¢ò Üî¤è «ïóñ¢ ªêôõ£è¤ø¶ âù¢«ø Ãøô£ñ¢. KDEM «ð£ù¢ø ð®ð¢ð£ù¢è¬÷
õ®õ¬ñè¢°ñ¢ ºòø¢ê¤ò¤ô¢ ðô Þï¢î¤ò ï¤Áõùé¢è÷¢ ß´ðì¢´ õ¼è¤ù¢øù. Þñ¢ ºòø¢ê¤ ªõø¢ø¤
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ªðÁñ¢ ï¤¬ôò¤ô¢ îñ¤ö¢ ªñ£ö¤ò¤½÷¢÷ à¬óî¢ îó¾è¬÷ õ¤¬óï¢¶ à÷¢÷¦´ ªêò¢¶
èí¤ù¤ò£ô¢ ð®è¢°ñ¢ õ®õ¤ô¢ î¤óì¢® ¬õè¢èô£ñ¢.

Ýé¢è¤ô õ¤ó¤îó¾è÷¤ô¢ ªñ£ö¤ò£ê¤ó¤òó¢è÷£ô¢ ªðó¤¶ñ¢ ðòù¢ð®î¢îð¢´ñ¢ õ¤ó¤îó¾è÷¢ ð¤ó¾í¢
õ¤ó¤îó¾ (Brown Corpus, 1961-1964) Üªñó¤è¢è£õ¤½÷¢÷ ð¤ó¾í¢ ðô¢è¬ôè¢èöèî¢î¤ô¢
ªïô¢êù¢ ð¤ó£ù¢ê¤ú¢ (Nelsen francis) ýù¢ø¤ °ê¢ê¼ (Henry Kurcera) âù¢ðõó¢è÷£ô¢
ªî£°è¢èð¢ðì¢ì ºîô¢ Üªñó¤è¢è Ýé¢è¤ô õ¤ó¤îó¾ (American English Corpus) î¤óì¢´ñ¢
«ï£è¢èî¢î¤ø¢«èø¢ð Þï¢î õ¤ó¤îó¬õî¢ «î¬õð¢ð´«õ£ó¢ ªðø¢Á ðòùìòô£ñ¢. Þ¶
ðî¢¶ôì¢êñ¢ ªê£ø¢è¬÷è¢ ªè£í¢ì¶. 500 î¬ôð¢¹è÷¤ô¢ ñ£î¤ó¤ à¬óè÷£èð¢ ð¤ó¤è¢èð¢ðì¢´
åõ¢ªõ£¼ î¬ôð¢ð¤½ñ¢ 2000 ªê£ø¢è¬÷ à÷¢÷ìè¢è¤ò¶. ôé¢è£ú¢ìó¢ æú¢«ô£ ªðó¢è¤ù¢
õ¤ó¤îó¾ (The Lancaster - oslo / Bergen Corpus) ãøî¢î£÷ ð¤ó¾í¢ õ¤ó¤îó¾ «ð£ù¢Á
Þ¼ï¢î£½ñ¢ Þ¶ ð¤ó¤ì¢®û¢ Ýé¢è¤ô õ¤ó¤îóõ£°ñ¢ (British English corpus) .

«ðê¢² ªñ£ö¤ò¤ô¢ õ¤ó¤îó¬õî¢ î¤óì¢´õ¶ â¿î¢¶î¢ îó¾è¬÷ õ¤ì è®ùñ£ù¶. «ðê¢²
ªñ£ö¤¬ò åô¤ ªðòó¢î¢î (Translileration) ð¤ù¢ù«ó Þõø¢¬ø èí¤ù¤ò£ô¢ ð®è¢°ñ¢ õ®õ¤ô¢
à÷¢÷¦´ ªêò¢òô£ñ¢. «ðê¢² õ¤ó¤îó¾è÷¤ô¢ ôí¢ìù¢  ôí¢´ õ¤ó¤îó¾ (London Lund Corpus)
500,000 ªê£ø¢è¬÷è¢ ªè£í¢ì¶. óí¢ì£ô¢ð¢ °ó¢è¢ (Randolph Quirk) âù¢ðõó¤ù¢
õö¤è£ì¢ìô¤ô¢ ñ¤è«ïó¢î¢î¤ò£è åô¤ªðòó¢èð¢ðì¢´ (Transliteration) èí¤ù¤ò¤ô¢ à÷¢÷¦´
ªêò¢òð¢ðì¢ì¶. Þî¬ùî¢ ªî£ìó¢ï¢¶ ôé¢è£ú¢ìó¢ Ýé¢è¤ô «ðê¢² õ¤ó¤îó¾ (Lancaster
Spoken English Corpus-SEC) ñ¤è «ïó¢î¢î¤ò£è åô¤ ªðòó¢è¢èð¢ðì¢®¼ð¢ð¶ìù¢  ªê£ø¢è÷¤ù¢
Þôè¢èí õ¬èèÀñ¢ Þìë¢ ²ì¢ìð¢ðì¢®¼è¢è¤ù¢øù (Annotation)

Üªñó¤è¢è èí¤ù¤ ªñ£ö¤ò¤òô¢ èöèñ¢ (Association of Computational Linguistics)
õ¤ó¤îó¾è¬÷ âõ¢õ£Á î¤óì¢ì «õí¢´ñ¢ âù¢Áñ¢ Üõø¢¬ø âõ¢õ£Á «î¬õð¢ð´«õ£ó¢ ªðø
«õí¢´ñ¢ âù¢ð¬î õ¤÷è¢°ñ¢ õí¢íñ¢ îó¾ î¤óì¢´ñ¢ õö¤º¬øè÷¢ (Data Collection
Initiatives)  à¬ó õ¤÷è¢è õö¤º¬øè÷¢ (Text encoding Initiatives) âù¢ø Þ¼
î¤ì¢ìð¢ðí¤è¬÷ «ñø¢ªè£í¢ì¶. õ¤ó¤îó¾è¬÷ð¢ ªðø¢Áð¢ ðòù¢ð´î¢¶õî¤ô¢ ðî¤ð¢¹ àó¤¬ñ
(Copyright) ªî£ìó¢ð£ù êì¢ìê¢ ê¤è¢èô¢èÀñ¢ Þ¼ï¢¶ õï¢îù.

à¬óð¢ð°ð¢ð£ò¢¾;- (Textual analysis)

Þòø¢¬è ªñ£ö¤ò£ò¢¾ à¬óî¢ îó¾è÷¤ù¢ Ü®ð¢ð¬ìò¤ô¢ è¦ö¢è¢ èí¢ì ï¤¬ôè÷¤ô¢
«ñø¢ªè£÷¢÷ð¢ð´è¤ø¶ .

1. åô¤ò¬ñð¢ð¤òô¢ ð°ð¢ð£ò¢¾     phonological analysis
2. à¼ðù¤òô¢ ð°ð¢ð£ò¢¾            morphological analysis
3. ªî£ìó¤òô¢ ð°ð¢ð£ò¢¾            Syntaitic analysis
4. ªð£¼í¢¬ñò¤òô¢ ð°ð¢ð£ò¢¾  Semantic analysis

åô¤ò¬ñð¢¹ ð°ð¢ð£ò¢¾ ;-

åô¤ò¬ñð¢¹ð¢ ð°ð¢ð£ò¢¾ (Phonological analysis) åô¤ò¤òô¢ (Phonolics) åô¤òù¤òô¢
(Phonemics) âù¢ø Þ¼ ð¤ó¤¾è¬÷ à÷¢÷ìè¢è¤ò¶.

åô¤ò¤ò¤ô¢;-
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àê¢êó¤ð¢¹ åô¤ò¤òô¢ (Articalatory Phonetics) åô¤ò¤òè¢èõ¤òô¢ (Acoustics Phonetics)
åô¤»íó¢õ¤òô¢ (Auditory phonetics) âù¢ø Íù¢Á åô¤ò¤òô¢ (phonotics) ð¤ó¤¾è÷¤ô¢
åô¤ò¤òè¢èõ¤òô¢, «ðê¢² Þ¬íð¢ð£è¢èñ¢ (Speech Synthecis) âù¢ø ï¤¬ôò¤ô¢ Ýó£ò¢ê¢ê¤
ªêò¢ò ªðó¤¶ñ¢ àî¾è¤ø¶.

èí¤ù¤ò¤ô¢ îì¢ìê¢² ªêò¢¶ à÷¢÷¦´ ªêò¢òð¢ðì¢ì à¬ó¬ò ãø¢Áè¢ ªè£í¢´ Üõ¢¾¬ó¬ò
àê¢êó¤è¢°ñ¢ Ü¬ñð¢¬ðð¢ «ðê¢² Þ¬íð¢ð£è¢èñ¢ âùô£ñ¢. Þ«î «ð£ù¢Á ñù¤î
«ðê¢²Áð¢¹è÷¤ù¢¢ Ü¬êõ¤ù£ô¢ à¼õ£è¢èð¢ð´ñ¢ «ðê¢¬êð¢ ¹ó¤ï¢¶ ªè£í¢´ à¬óò£è
ªõ÷¤ò¤´ñ¢ Ü¬ñð¢¬ð «ðê¢¬ê àíó¢îô¢ (Speech  Recognition) âùô£ñ¢. ú¢ªðè¢«ì£è¤ó£ð¢
(Spectrograph) âù¢ø è¼õ¤ò¤ù¢ ¶¬í«ò£´ «ðê¢ªê£ô¤ð¢ðìé¢è¬÷ (Spectrogram) â´î¢¶
Ýó£ò¢ê¢ê¤ «ñø¢ªè£÷¢÷¾ñ¢ ªñ£ö¤ò¤ù¢ åô¤ò¬ñð¢¹ º¬ø¬ò Üø¤ò¾ñ¢ õ¤ó¤îó¾ àî¾è¤ø¶.
åô¤òù¤òô¢ (Phonomics), õ¤ó¤îóõ¤ô¢ ðò¤ù¢Á õï¢î ªñ£î¢î â¿î¢¶è÷¢ (Total Numbers of
letters) °ø¤ð¢ð¤ì¢ì â¿î¢î¤ù¢ ï¤èö¢ªõí¢í¤è¢¬è (frequency of letters) «ð£ù¢ø îó¾è¬÷ð¢
ªðø¢Á ¹÷¢÷¤ò¤òô¢ (Statistics) Ü®ð¢ð¬ìò¤ô¢ Ýó£ò¢ê¢ê¤ ªêò¢ò àî¾è¤ø¶.

à¼ðù¤òô¢ ð°ð¢ð£ò¢¾;-

å¼ ªñ£ö¤ò¤ô¢ ðò¤ù¢Á õ¼ñ¢ åô¤òù¢¢è¬÷ ñì¢´ñ¢ Üø¤ï¢î¤¼ï¢î£ô¢  «ð£¶ñ£ùîù¢Á.
åô¤òù¢è÷¢ º¬øò£è åù¢øù¢ ð¤ù¢ åù¢ø£è ï¤óô¢ð´î¢îð¢ðì¢´ ªð£¼÷¢ àíó¢î¢¶ñ¢ ï¤¬ôò¤ô¢
ªê£ô¢ô£è (Word) ñ£Áñ¢ «ð£¶î£ù¢ Ü¶ è¼î¢¶ð¢ðó¤ñ£ø¢øî¢î¤ø¢°ð¢ ðòù¢ð´ñ¢ ï¤¬ô¬ò
Ü¬ìè¤ø¶. âù«õ, åù¢Á Üô¢ô¶ åù¢Áè¢° «ñø¢ðì¢ì åô¤òù¢è÷¤ù¢ Ãì¢ì£ô¢ ªðøð¢ð´ñ¢
ªð£¼÷¢ àíó¢î¢¶ñ¢ ð°î¤¬ò à¼ðù¢ (morpheme) âù¢è¤«ø£ñ¢. õ¤ó¤îóõ¤ô¢ ðò¤ù¢Á õ¼ñ¢
ªê£ø¢è¬÷ð¢ ð°î¢ªî´î¢¶ Üê¢ªê£ø¢è÷¤ù¢ à÷¢ Ü¬ñð¢¬ðî¢ (Internal Structure) îù¤
à¼ðù¢ (free morpheme) âù¢Áñ¢ èì¢´¼ðù¢  (Bound morpheme) âù¢Áñ¢ ð°î¢¶ Üõø¢ø¤ù¢
Ü¬ñð¢¬ð Üø¤ï¢¶ ªè£÷¢÷ô£ñ¢.

îù¤ à¼ðù¢ îù¤î¢¶ð¢ ðò¤ù¢Á õ¼ñ¢ . âù«õ, Þî¢ îù¤ à¼ðù¢è¬÷î¢ î¬ôð¢¹ê¢
ªê£ø¢è÷£è (Lexical Head words) ªè£í¢´ Üèó£î¤ ªî£°è¢èô£ñ¢. ñ¤ù¢ùÂ Üèó£î¤
ªî£°÷¢÷ õ¤ó¤îó¾ ªðó¤¶ñ¢ àî¾è¤ø¶.  îñ¤ö¢ Üèó£î¤ õóô£ø¢¬ø ï¤èí¢´èÀè¢°
ºø¢ðì¢ì è£ôñ¢, ï¤èí¢´ è£ôñ¢, Üèó£î¤ è£ôñ¢ âù õ¬èð¢ð´î¢¶õó¢. ªêò¢»÷¢ õ®õ¤ô¢
â¿¶ñ¢ õöè¢èñ¢ Þ¼ï¢î è£ôî¢î¤ô¢ Üèó£î¤è÷¢ ï¤èí¢´è÷¢ âù õöé¢èð¢ ªðø¢øù.
ä«ó£ð¢ð¤òó¢ õ¤ò£ð£óî¢î¤ø¢è£è õï¢î£½ñ¢ îî¢îñ¢ ñîé¢è÷¢ ªî£ìó¢ð£ù ªêò¢î¤¬è÷ð¢ ðóð¢ð
ºø¢ðì¢ì «ð£¶ ï¤èí¢´ õ®õñ¢ ãø¢øî£è Ü¬ñòõ¤ô¢¬ô. âù«õ, ªê£ø¢èÀè¢° â÷¤î¤ô¢
ªð£¼÷¢ õ¤÷è¢°ñ¢ «ï£è¢èî¢î¤ô¢ Üèó£î¤è÷¢ ªî£°è¢èð¢ðì¢ìù.

ñ¤ù¢ùµ Üèó£î¤ ªî£°è¢°ñ¢ ðí¤ ü£ó¢ü¢ ì¾í¢ ðô¢è¬ôè¢èöèî¢î¤ô¢ (George Town
University) ªñ£ö¤ ªðòó¢ð¢¬ðè¢ è¼î¢î¤ô¢ ªè£í¢´ ªî£°è¢èð¢ðì¢ì¶. ¼ê¤ò Ýé¢è¤ô
ñ¤ù¢ùµ Üèó£î¤ Þóê£òùñ¢, Þòø¢ð¤òô¢, àò¤ó¤òô¢, êÍèõ¤òô¢ ªî£ìó¢ð£ù 50,000
ªê£ø¢èÀè¢° Üèó£î¤ ªî£°î¢î¶.  ä.ð¤.âñ¢. ï¤Áõùñ¢ (I B M Corporation) Üªñó¤è¢è
õ¤ñ£ùð¢ ð¬ìè¢° àîõ ¼ê¤ò- Ýé¢è¤ô Þ¼ªñ£ö¤ (Bilingual) Üèó£î¤¬ò 150000
ªê£ø¢è÷£ô¢ ªî£°î¢î¶. Þ«î «ð£ù¢Á ðô ñ¤ù¢ùµ Üèó£î¤è÷¢ ªõ÷¤ õóî¢ ªî£ìé¢è¤ù.
îñ¤ö¢ ªñ£ö¤ò¤ô¢ ºîô¢ºîô¤ô¢ ªõ÷¤õï¢î ñ¤ù¢ùµ Üèó£î¤ è¤ó¤ò£õ¤ù¢ îø¢è£ôî¢ îñ¤ö¢
Üèó£î¤, ñ¤ù¢ùµ Üèó£î¤è¢°ñ¢ ñó¹õö¤ Üèó£î¤è¢°ñ¢ à÷¢÷ «õÁð£´  ñ¤ù¢ùµ
Üèó£î¤ò¤ô¢ âð¢«ð£¶ «õí¢´ñ£ù£½ñ¢ î¤¼î¢îé¢è¬÷ «ñø¢ ªè£í¢´ ¹¶ð¢ð¤è¢èô£ñ¢
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(Revise) Ýù£ô¢ ñó¹õö¤ Üê¢ê¤ìð¢ðì¢ì Üèó£î¤ò¤ô¢ î¤¼î¢îé¢è÷¢ «ñø¢ªè£÷¢÷ ñÁðî¤ð¢¹
ªêò¢»ñ¢ «ð£¶î£ù¢ Þò½ñ¢.

õ¤ó¤îó¬õð¢ ðòù¢ð´î¢î¤ ªê£ô¢ô¬ì¾ (Concordance) îò£ó¤è¢èô£ñ¢. Þ¶ °ø¤ð¢ð¤ì¢ì å¼
ªê£ô¢ ªñ£ö¤ò¤ô¢ âï¢ªîï¢î Åöô¤ô¢ ðòù¢ð´î¢îð¢ðì¢´÷¢÷¶ âù¢ð¬î Üø¤ò àî¾ñ¢.
Þõ¢õ£Á õ¤ó¤îó¾è÷¤ô¤¼ï¢¶ ªê£ô¢ô¬ì¾ îò£ó¤è¢è àî¾ñ¢ õö¤ò¬ñð¢¬ðê¢
ªê£ô¢ô¬ìõ£ù¢ (Concordancer) âùô£ñ¢. ï£ñ¢ âï¢îê¢ ªê£ô¢¬ôî¢ «îìð¢ ðí¤è¢è¤«ø£«ñ£,
Üï¢îê¢ ªê£ô¢ ðò¤ù¢Á õï¢î Ü¬ùî¢¶ê¢ ªê£ø¢ªø£ìó¢èÀñ¢ Üî¤«õèñ£è ï¤óô¢ð´î¢îð¢ð´ñ¢.
Þî¬ù Åöô¢ î¬ôð¢¹ê¢ ªê£ô¢ (Key word in Context/KWIC) âùô£ñ¢. °ø¤ð¢ð¤ì¢ì å¼
ªê£ô¢ âî¢î¬ù º¬ø ðòù¢ð´î¢îð¢ðì¢´÷¢÷¶ âù¢ð¬îð¢ ¹÷¢÷¤ò¤òô¢ (Statistics)
Ü®ð¢ð¬ìò¤ô¢ Üø¤ï¢¶ ªè£÷¢÷ô£ñ¢. Þð¢¹÷¢÷¤ò¤òô¢ îó¾è÷¢ èí¤ù¤ ï¬ìò¤òô¢
(Computational Stylistics ) Ýó£ò¢ê¢ê¤è¢°ê¢ ªêø¤¾ «êó¢è¢°ñ¢.

ªî£ìó¤òô¢ ð°ð¢ð£ò¢¾ ( Syntactic analysis)

ªê£ø¢è÷¢ Þôè¢èí õ¤î¤èÀè¢°ñ¢ ªð£¼í¢¬ñ õ¤î¤èÀè¢°ñ¢ àì¢ðì¢´ ï¤óô¢ð´î¢îð¢ð´ñ¢
«ð£¶ ªê£ø¢ªø£ìó¢è÷¢ à¼õ£è¢èð¢ð´è¤ù¢øù. 1950- ä åì¢®ò è£ôð¢ð°î¤ò¤ô¢
ñ£ø¢ø¤ôè¢èíñ¢ ( Transformational Grammar) à¼õ£ò¤ø¢Á. ê£ñú¢è¤ ( Noam Chomsky -
1928) â¿î¤ò ' ªî£ìó¤òô¢ Ü¬ñð¢¹è÷¢' ( Synatatic Structires - 1957) ªî£ìó¤òô¢
Ýó£ò¢ê¢ê¤ò¤ô¢ å¼ õ¤ö¤ð¢¹íó¢¬õ ãø¢ð´î¢î¤ò¶. Þï¢î Ë¬ôî¢ ªî£ìó¢ï¢¶ ªõ÷¤ò£ù
ªî£ìó¤òô¢ «è£ì¢ð£ì¢´ ªïø¤º¬øè÷¢ (Aspects of the theory of syntex) ñ£ø¢ø¤ôè¢èíè¢
«è£ì¢ð£´èÀè¢° «ñ½ñ¢ ªñ¼Ãì¢®ù.

ªî£ìó¤òô¢ ð°ð¢ð£ò¢õ¤ô¢ èí¤ù¤ à÷¢÷¦ì£èè¢ ªè£´î¢î ªê£ø¢ªø£ìó¢è¬÷ ãø¢Áè¢ªè£í¢´
Üê¢ªê£ø¢ªø£ìó¢èÀè¢° àó¤î¢î£ù è¤¬÷ð¢ðìî¢î¤¬ùî¢ î¤¬óò¤ô¢ «î£ù¢øê¢ ªêò¢ò
«õí¢´ñ¢. à÷¢÷¦ì£èè¢ ªè£´î¢î ªê£ø¢ªø£ìó¤ô¢ ªêòô£è¢èé¢è¬÷ê¢ ªêò¢»ñ¢ ð°î¤¬ò
å¿é¢°º¬øð¢ ð°î¤ âùô£ñ¢. ªî£ì¬ó Þùñ¢ èí¢´ ªè£÷¢õ«î£ìô¢ô£ñô¢ ªê£ø¢è÷¢
âõ¢õ£Á ï¤óô¢ð´î¢îð¢ðì¢´÷¢÷ù âù¢ð¬îè¢ è£í Þ¶ àî¾è¤ø¶. Þõ¢õ£Á è£µî¬ôð¢
ð°î¢îô¢ ( Parsing) âùô£ñ¢. ð°î¢î¬ôê¢  ªêò¢»ñ¢ å¿é¢°º¬øð¢ ð°î¤¬òð¢ ð°ð¢ð£ù¢
(Parser) âùô£ñ¢. ð°ð¢ð£ù¢ âù¢ð¶ å¼ õö¤ò¬ñð¢¹. Þõ¢ õö¤ò¬ñð¢¹ à÷¢÷¦ì£èè¢ ªè£´î¢î
ªê£ø¢ªø£ì¬ó ãø¢Áè¢ ªè£í¢´ Üê¢ªê£ø¢ªø£ìó¤ô¢ ðò¤ù¢Á õ¼ñ¢ ªê£ø¢èÀè¢° àó¤î¢î£ù
Þôè¢èí õ¤÷è¢èé¢èÀè¢° ãø¢ø£ø¢ «ð£ôð¢ ð°î¢¶è¢ è¤¬÷ð¢ðìñ£èî¢ «î£ù¢øê¢ ªêò¢ò
«õí¢´ñ¢.

õ¤ó¤îó¾ ªñ£ö¤ò¤ù¢ ñ£î¤ó¤ê¢ ªê£ø¢ªø£ìó¢è÷£è Þ¼ð¢ðî£ô¢ Þê¢ ªê£ø¢ªø£ìó¢è÷¤ô¢
ðò¤ù¢Á õ¼ñ¢ ªê£ø¢è÷¤ù¢ Þôè¢èí õ¬è¬òî¢ ªî÷¤õ£èè¢ °ø¤ð¢ð¤ì «õí¢´ñ¢. Þõ¢õ£Á
°ø¤ð¢ð¤´õ¬î Þìë¢²ì¢ìô¢ (Annotation) âùðó¢. Þìë¢²ì¢®ò ð¤ù¢ ªðøð¢ð´ñ¢
ªê£ø¢ªø£ìó¢è÷¤ù¢ è¤¬÷ð¢ðìé¢¬÷î¢ ªî£°î¢¶è¢ è¤¬÷ð¢ðì õé¢è¤¬ò (Tree Bank)
à¼õ£è¢èô£ñ¢. Þ¶ Þòï¢î¤ó ªñ£ö¤  ªðòó¢ð¢¹ (Machine Translation) ªî£ìó¢ð£ù
Ýó£ò¢ê¢ê¤ «ñø¢ªè£÷¢÷ àî¾ñ¢.

ªð£¼í¢¬ñò¤òô¢ ð°ð¢ð£ò¢¾ ( Semantic analysis)

åõ¢ªõ£¼ ªê£ô¢½è¢°ñ¢ Üê¢ªê£ô¢½è¢«è àó¤î¢î£ù Ü¬ñð¢¹ (Structure) ñø¢Áñ¢ ðòù¢ð£´
(function) àí¢´. ªî£ìó¤òô¢ Ýò¢õ¤ù¢ õ£ò¤ô£èê¢ ªê£ø¢è¬÷ð¢ ð°è¢èê¢
ªê£ø¢èÀè¢°ó¤î¢î£ù Þôè¢èí à÷¢õ¬èð¢ð£ì¢¬ì (Sub categorization) õ¤÷è¢èé¢è¬÷
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õó¤¬êð¢ð´î¢î «õí¢´ñ¢. Þï¢î à÷¢õ¬èð¢ð£ì¢´ õ¤÷è¢èñ¢ ªê£ø¢è÷¢ ªê£ø¢ªø£ìó¤ô¢
âõ¢õ£Á ðòù¢ð´î¢îð¢ðì¢´÷¢÷¶ âù¢ð¬î õ¤÷è¢°è¤ø¶. âù«õ ªð£¼í¢¬ñð¢
ð°ð¢ð£ò¢õ¤ø¢°ê¢ ªê£ø¢ªø£ìó¤ô¢ ðò¤ù¢Á õï¢¢î ªê£ø¢è÷¤ù¢ ªê£ø¢ÃÁè÷¢¢ (Lexical features)
«î¬õð¢ð´è¤ù¢øù.  Þê¢ ªê£ø¢ÃÁè¬÷è¢  èí¤ù¤è¢°ð¢ ¹èì¢´õî¤ô¢ ªêòø¢¬èð¢ ¹ô¬ñð¢
(Artificial Intelligence) ð¤ó¤¬õê¢ ê£ó¢ï¢î èí¤ù¤ õô¢½ïó¢è÷¢ ñ¤è¾ñ¢ º¬ùð¢¹ìù¢ ºòù¢Á
õ¼è¤ø£ó¢è÷¢. ªê£ø¢ªø£ìó¤ô¢ ðò¤ù¢Á õï¢î ªê£ø¢è÷¢ åõ¢ªõ£ù¢ø¤ø¢°ñ¢ êì¢ìñ¢ (frame)
âù¢ø õ®õ¬ñð¢¬ð ãø¢ð´î¢¶õ¶ìù¢ «õø¢Á¬ñê¢ êì¢ìé¢è¬÷ (Case frames) à¼õ£è¢è
ªð£¼í¢¬ñò¤ô¢ àî¢î¤è÷¢ ¶¬í ªêò¢è¤ù¢øù. õ¤ó¤îó¾è÷¤ù¢ Ü®ð¢ð¬ìò¤ô¢ ªê£ø¢è÷¤ù¢
ªð£¼í¢¬ñð¢ ðí¢¹è¬÷ Üø¤ï¢¶ ªè£÷¢÷ô£ñ¢.

èí¤ù¤, îèõô¢ ñ¦ì¢ìô¢ (Information Reterival) âù¢ø ï¤¬ôò¤ô¢ ñ¤è¾ñ¢ ðòÂ÷¢÷î£è
Þ¼è¢è¤ø¶. õ¤ó¤îó¾è¬÷î¢ ªî£°î¢¶ º¬øð¢ð® Ýõíð¢ð´î¢¶ñ¢ (Documentation)
ï¤¬ôò¤ô¢ Þî¢îó¾è÷¢ ªî£ìó¢ð£ù îèõ¬ôî¢ «î¬õð¢ð´ñ¢ «ð£ªîô¢ô£ñ¢¢ õ¤¬óï¢¶ ªðø¢Á
ðòù¬ìòô£ñ¢. ê£ù¢ø£è ªðòªóê¢êî¢ ªî£ìó¤ù¢ (Relative Clause) Ü¬ñð¢¹ °ø¤î¢¶
Ýó£ò¢ê¢ê¤ ªêò¢»ñ¢ Ýò¢õ£÷ó¢è÷¢ Þõ¢õ¤ôè¢èí Ü¬ñð¢¬ðè¢ ªè£í¢ì ªê£ø¢ªø£ìó¢è¬÷
õ¤¬óï¢¶ î¤óì¢® â´î¢¶è¢ ªè£÷¢÷ô£ñ¢. Þõ¢õ£Á î¤óì¢® â´è¢è «õí¢´ñ£ò¤ù¢ õ¤ó¤îó¾,
Þìë¢²ì¢´ñ¢ (Annotation) ªê£ø¢è÷¤ù¢ Þôè¢èí õ¤÷è¢èî¢¬î»ñ¢ ªê£ø¢ªø£ìó¤ù¢
Ü¬ñð¢¬ð»ñ¢ ªî÷¤õ£è à÷¢÷ìè¢è¤ Þ¼è¢è «õí¢´ñ¢.

õ¤ó¤îó¾ °ø¤ð¢ð¤ì¢ì ªñ£ö¤ ªî£ìó¢ð£ù Ü¬ùî¢¶ Ü¬ñð¢¹ õ¤î¤è¬÷»ñ¢ õ¤÷è¢°ñ¢
«ï£è¢èî¢î¤ô¢ î¤óì¢ìð¢ð´è¤ù¢ø¶. Þî¬ù ñ¦í¢´ñ¢ ñ¦í¢´ñ¢ «î¬õð¢ð´«õ£ó¢ ªðø¢Á
ðòù¢ð´î¢¶ñ¢ (Reusability of Resource) õí¢íñ¢ è¤¬ìè¢èê¢ ªêò¢õî£ô¢ Þòø¢¬è
ªñ£ö¤ò£ò¢¾ - îñ¤ö¢ ðô ï¤¬ôè÷¤ô¢, Þ¬íòî¢î¤ù¢ ¶¬í«ò£´ õ¤ó¤õ¬ì»ñ¢ âù¢ð¶
î¤í¢íñ¢.

¶¬íËô¢ ðì¢®òô¢

Butler, C. S. 1985 Computers in Linguistics, Basil Black well Ltd., New York
__________ 1992 Computers and Written Texts[ed.], Basil Black well Ltd., New

York

Davis, G. B. 1969 Computer data processing, MC Goraw Hill, INC., Sydney,
[Reprinted 1986]

Wishman, R 1986 Computational Linguistics An Introduction Cambridge
University Press, Cambridge

Harvis, M. D. 1985 Introduction to Natural Language Processing, Reston publishing
company, INC, Virgina

Hill, A. A 1969 Linguistics [ed.] voice of America Forum Lectures, U.S.

King, M 1983 Parssing Natural Language [ed.] Academic press, New York

Landau, S. I. 1984 Dictionaries the Art and craft of Lexicography, Cambridge
University



203

Leech, G.et.al, 1995 Spoken English [ed.] Longman, New York

Subbiah pillai, K. 1990 Computer Analysis of Aryhadin Wiippu, unpublished project
work Department of Electronics, CIT , Chennai

Subbiah pillai, K1992 Computer Analysis of case system in modern Tamil
[unpublished project work] Department of Electronics CIT Chennai

_______ 1998 Þòø¢¬è ªñ£ö¤ò£ò¢¾ - îñ¤ö¢ à.î. ï¤Áõùñ¢ ªêù¢¬ù

Winston, P.H. 1992 Artificial Intelligence, Addition wesley publishing company
California [Reprinted 1993]



204

204 empty



205

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:

1. Ta, pa, ya, ma, za
2. ii, ra, ca, ka, ta
3. a, aa, I
4. na, nga
5. e, ee, nja
6. la, va
7. Ra, ai
8. La, na, Na
9. o, oo, au
10. u, uu, ahu
11. sa, sha, ja, ha, ksha, sri

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, i, ii, u, uu, e, ee, ai, o, oo, au - the vowels and
k, ng, c, nj, T, N, t, n, p, m, y, r, l, 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, l, 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, r, l, 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
c, nj, y Palatal sounds
T, N, L, Z Retroflex sounds
r, n, l, 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 + ai > kai

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

ik + o > ko
ik + oo > koo
ik + au > kau

4. The secondary symbols is written on the letter

ik + i > ki
ik + ii > 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 + u > ru
n + u > nu
Z + u > ZU

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

(c ) nj + u >.nju
N + u > Nu
t + u > tu
n + u > nu
l + u > lu
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.

(a) ku Tu mu ru Lu Zu
kuu Tuu muu ruu Luu Zuu

(b) ngu cu pu yu vu
nguu cuu puu yuu vuu

(c) nju Nu tu nu lu Ru nu
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 + I > 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, kaLLan, 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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õì¢´ Þòè¢è Ü¬ñð¢¹ ê£ó¢ï¢î
åô¤ò¤òô¢ îñ¤ö¢ õ¤¬êð¢ ðô¬è Þòè¢è¤ õ®õ¬ñî¢îô¢

Dr.º.ªð£ù¢ù¬õè¢«è£ (î¬ô¬ñð¢ «ðó£ê¤ó¤òó¢),
ªð.Þó£ñÍó¢î¢î¤ & ªü.ð¤.ð¤óêù¢ù£ (B.E. ÞÁî¤ò£ù¢´ ñ£íõó¢è÷),

èí¤ð¢ªð£ø¤î¢¶¬ø,
è¤óêù¢ì¢ ªð£ø¤ò¤òô¢ èô¢Öó¤, ªêù¢¬ù 600 048.

___________________________________________________________________________

ºù¢Â¬ó

èí¤ð¢ªð£ø¤ò¤ù¢ õ÷ó¢ê¢ê¤Ôñ¢ ðòù¢ð£´ñ¢ ï£Àè¢° ï£÷¢ ªð¼è¤è¢ ªè£í¢«ì õ¼è¤ù¢ø¶.
èí¤ð¢ªð£ø¤ âô¢ô£ ¶¬øò¤ù¼è¢°ñ¢ å¼ Þù¢ø¤ò¬ñò£î è¼õ¤ò£è õ÷ó¢ï¢¶÷¢÷«î£´
ñù¤îù¤ù¢ Üù¢ø£ì õ£ö¢è¢¬èè¢°ñ¢ «î¬õò£ù ê£îùñ£è õ÷ó¢ï¢¶ õ¼è¤ù¢ø¶. ïèó
ñè¢è«÷£´ ï¤ù¢Áõ¤ì£ñô¢ è¤ó£ñ ñè¢è÷¤ù¢ ðòù¢ð£ì¢®½ñ¢ èí¤ð¢ªð£ø¤ Þìñ¢ ªðø¢Á
õ¼è¤ù¢ø¶. èí¤ð¢ªð£ø¤¬ò ðòù¢ð´î¢î ñ¤è ºè¢è¤òñ£ù ê£îùñ¢ à÷¢÷¦ì¢´ è¼õ¤ò£è¤ò
õ¤¬êð¢ðô¬èò£°ñ¢.

Þ¶õ¬ó õ®õ¬ñè¢èð¢ðì¢´÷¢÷ èí¤ð¢ªð£ø¤ õ¤¬êð¢ðô¬èè¬÷ Íù¢Á õ¬èè÷£è
ð¤ó¤è¢è÷£ñ¢. Ü¬õò£õù

1. «ó£ñù¢ â¿î¢¶ õ¤¬êð¢ðô¬èè÷¢.
2. îì¢ìê¢² õ¬è õ¤¬êð¢ðô¬èè÷¢.
3. æô¤ò¤òô¢ õ¬è õ¤¬êð¢ðô¬èè÷¢.

îø¢«ð£¶ ðòù¢¡ð´î¶ñ¢ «ñè¢è¤ù¢ì£ú¢ îñ¤ö¢ õ¤¬êð¢ðô¬èè÷¢ Ü¬ùî¢¶ñ¢ õ¤ù¢«ì£ú¢
(windows) î÷î¢¬î ñì¢´«ñ ê£ó¢ï¢¶÷¢÷¶. Ýù£ô¢ ªð¼ñ¢ð£ô£ù ªî£°ð¢ð¤è÷¢ DOSô¢
õ®õ¬ñè¢èð¢ðì¢´÷¢÷¶. âù«õ, îñ¤ö¢ ªîó¤ï¢îõó¢è÷¢ â÷¤î£è (Compilers) DOS¬ò
àð«ò£èð¢ð´î¢î  Þõ¢õ¤¬êð¢ðô¬è¬ò à¼õ£è¢è¤Ô÷¢«÷£ñ¢.

îñ¤ö¢ ªî£°ð¢¹ (Compilers in Tamil) õ®õ¬ñè¢èî ....ô â¿î¶è¢è¬÷è¢ ªè£í¢´
õ®õ¬ñè¢èð¢ðì¢´÷¢÷ èí¤ð¢ªð£ø¤ ªñ£ù¢è¬÷Š ðò¡ù¢ð´î¢î «î¬õò£ù 'ºø¢ªêòô£è¢è¤'
(Preprocessors) «ð£¡ù¢øõø¢¬ø õ®õ¬ñè¢è  DOS - ä Ü®ð¢ð¬ìò£èè¢ ªè£í¢ì
õ¤¬êð¢ðô¬èî «î¬õð¢ð´è¤¡ø¶.

âù«õ, Þð¢ð®ð¢ðì¢ì ðòù¢¡ð£´èÀè¢°ñ¢, DOS  Þòè¢è Ü¬ñð¢H(tm) îIN(tm) à¼è¢è¬÷
èí¤ð¢ªð£ø¤è¢° à÷¢÷¤ì, DOS Þòè¢è Ü¬ñð¢¹ ªêò½ñ¢ õ¤¬êð¢ðô¬è «î¬õð¢ð´õî£ô¢,
Þï¢î ºòø¢ê¤ò¤ô¢, B.E. ÞÁî¤ò£í¢´ Ü®ð¢ð¬ìò£è, DOS-ä›ü¨¬ôò¤ô¢ îñ¤ö¢ à¼õ®õ
Ü¬ñð¢ð¤ô¢ õ¤¬êð¢ðô¬è Þòè¢è¤»ñ¢ (Keyboard Driver) õ®õ¬ñè¢èð¢ðì¢ì¶. Üï¢î
õ¤¬êð¢ðô¬è¬òð¢ ðø¢ø¤ Þè¢èì¢´¬ó õ¤õó¤è¢è¤ø¶. Þï¢î õ¤¬êð¢ðô¬è  Þì Ü¬ñð¢¹ îñ¤ö¢
Þ¬íòñ¢99 õ¤¬êð¢ðô¬è¬òî î¿õ¤ Ü¬ñè¢èð¢ðì¢´÷¢÷¶.
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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,
'1' 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 0h, 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, 'ñ' is drawn as in Fig.1.

Fig.1 Character cell for a single character ñ.

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 'ñ' 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.

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

2) 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.

3) 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.

4) 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.

5) 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.

6) 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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