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1.0 v ẑ̨ Ïjüƒ

1.1 ≤Ãhfl˛yÓòy

1.2 ÓƒÓ¢y Ï̂Î˚ ì˛Ìƒ ≤ÃÎ%!_´Ó˚ ≤Ã¶˛yÓ

1.2.1 ÓƒÓ¢yÎ˚ ì˛Ìƒ ≤Ã!e´Î˚yÑ˛Ó˚í

1.2.2 ˆò›˛ÁÎ˚yÑ≈˛ ≤ÃÎ%!_´ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ x¶˛ƒhs˛Ó˚#í ¢yÇÜ!‡˛òÑ˛ Á xyhs˛É ¢yÇÜ!‡˛òÑ˛

ˆÎyÜyˆÏÎyÜ

1.2.3 xyv˛z›˛ˆÏ¢y!¢≈Ç

1.3 ì˛Ìƒ ≤ÃÎ%!_´ Ï̂ì˛ ¢y¡±!ì˛Ñ˛ ≤ÃÓíì˛y

1.3.1 ˆõyÓy£zú Ñ˛õy¢≈

1.3.2 Ñœ˛yv˛zv˛ Ñ˛!¡ôv˛z!›˛Ç

1.3.3 £zr›˛yÓ˚ Ï̂ò›˛ xö˛ !ÌÇ¢

1.3.4 !Ì !v˛ !≤Ã!r›˛Ç

1.3.5 xy!›≈̨ !ö˛!üÎ˚yú £ẑ Ïr›˛!ú Ï̂ã™
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1.1 ≤Ãhfl˛yÓòy

ˆv˛›˛y Á ì˛Ìƒ (Information)ÈÙÈÓ˚ ïyÓ˚íy ≠ ~£z ü∑ î%!›˛ Ñ˛Ö Ï̂òy Ñ˛Ö Ï̂òy ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ !Ó!òõ Ï̂Î˚ ÓƒÓ£*ì˛

£Î˚– Î!îÁ ì˛yÓ˚y ~Ñ˛£z xÌ≈ Ó£ò Ñ˛ Ï̂Ó˚ òy– ˆv˛›˛y Óú Ï̂ì˛ ˆÓyG˛yÎ˚ñ òyõñ ˛ôî!Óñ Áãòñ õ)úƒñ ÓƒÎ˚ñ ¢ÇÖƒy £zì˛ƒy!î

Îy ˆÑ˛y Ï̂òy ¢ÇÜ!‡˛ì˛ xÌ≈ ˆÓyG˛yÎ˚ òy– ˆv˛›˛y ü∑!›˛ ~ Ï̂¢ Ï̂äÈ úƒy!›˛ò ü∑ ˆv˛›˛yõ (Dutum) ˆÌ Ï̂Ñ˛– ÎyÓ˚ xÌ≈

!Ñ˛ä%È ˆîÁÎ˚y (something given)– ˆv˛›˛y £ú ˆÑ˛y Ï̂òy ì˛ Ï̂ÌƒÓ˚ ≤ÃyÌ!õÑ˛ Óy ˆõÔ!úÑ˛ ïyÓ˚íy Îy Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛yÓ˚

myÓ˚y ≤Ã!e´Î˚yÑ˛Ó˚̂ ÏíÓ˚ Ñ˛y Ï̂ã ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– x˛ôÓ˚̨ ô Ï̂«˛ £zòö˛Ó˚ˆÏõüò £ú xÌ≈Ó£ ¢ÇÜ!‡˛ì˛ ˆv˛›˛yñ Îy xyõy Ï̂îÓ˚

ˆÑ˛ñ !Ñ˛ñ Ñ˛Öòñ ˆÑ˛yÌyÎ˚ £zì˛ƒy!î ≤Ã Ï̂Ÿ¿Ó˚ v z̨_Ó˚ !î Ï̂Î˚ Ìy Ï̂Ñ˛– ~Ñ˛Ñ˛ÌyÎ˚ ≤Ã!e´Î˚yãyì˛ (Processed) ˆv˛›˛y Ï̂Ñ˛£z ì˛Ìƒ

(Information) ÓˆÏú–

ì˛Ìƒ (Information)ÈÙÈ~Ó̊ ˜Ó!ü‹Tƒ ≠ ì˛ Ï̂ÌƒÓ̊ =íõyò ì˛ÌƒÓ̊ õ)úƒ !òï≈yÓ̊í Ñ˛ Ï̂Ó̊– ì˛ Ï̂ÌƒÓ̊ =íõyò!›˛ ÓƒÓ£y Ï̂Ó̊Ó̊

ãòƒ ≤Ã!ì˛¤˛yòñ ˆ¶˛y_´y Óy ˆfi›˛Ñ˛ Ï̂£y”˛yÓ˚̂ ÏîÓ˚ Ñ˛y Ï̂äÈ ì˛yÓ˚ !ò¶≈̨ Ó˚̂ ÏÎyÜƒì˛y ˆÓyG˛yÎ˚–

ì˛ Ï̂ÌƒÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ ˜Ó!ü‹Tƒ=!ú £ú !òÏ¡¨Ó˚*˛ô ≠

1. ¢õÎ˚¢#õy ≠ ~Ó˚ xÌ≈ £ú ì˛Ìƒ!›˛ ≤Ãy˛ôÑ˛ Ï̂îÓ˚ xÓüƒ£z ¢õÎ˚õ Ï̂ì˛y ˆ˛ô§ÔäÈy Ï̂òy v z̨!â˛ì˛– ˆÎ ˆÑ˛y Ï̂òy ≤ÃÑ˛yÓ˚

!Óú¡∫ ì˛ Ï̂ÌƒÓ˚ õyò ò‹T Ñ˛ Ï̂Ó˚– ~äÈyv ¸̨yÁ ¢õÎ˚¢#õy Óú Ï̂ì˛ ˆÓyG˛yÎ˚ xy˛ô ›%̨  ˆv˛›˛ xÌ≈yÍ Óì≈̨ õyò ì˛Ìƒ–

2. ¢!‡˛Ñ˛ì˛y ≠ ì˛Ìƒ ¢!‡˛Ñ˛ £ Ï̂ì˛ £ Ï̂Ó– ~Ó˚ xÌ≈ £ú ì˛Ìƒ ¶%̨ ú Óy e&!›˛ ˆÌ Ï̂Ñ˛ õ%_´ £ÁÎ˚y v z̨!â˛ì˛– ˛ô!Ó˚â˛yúòyÓ˚

ãòƒ ˆîÁÎ˚y ˆÎ Ï̂Ñ˛y Ï̂òy ¶%̨ ú ì˛Ìƒñ ¶%̨ ú !¢k˛yhs˛ !ò Ï̂ì˛ ¢y£yÎƒ Ñ˛Ó˚̂ ÏÓ ~ÓÇ ö˛úyö˛ú=!ú !Ó˛ôÓ˚#ì˛¶˛y Ï̂Ó

≤Ã¶˛y!Óì˛ Ñ˛Ó̊ Ï̂Ó– ˛ô!Ó̊â˛yú Ï̂Ñ˛Ó̊ !¢k˛yhs˛ñ õƒy Ï̂òã Ï̂õr›˛ £zòö˛Ó̊ Ï̂õüò !¢ Ï̂fi›˛õ S~õxy£z~¢V !Ó̊ Į̈̂ ôy›≈̨  ¢Ó̊ÓÓ̊y£Ñ,̨ ì˛

ì˛ Ï̂ÌƒÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ñ ì˛y£z ¢õhfl˛ ˛ô!Ó˚â˛yúÑ˛ Ï̂îÓ˚ ¢!‡˛Ñ˛ ì˛Ìƒ ˛ôyÁÎ˚y ≤Ã Ï̂Î˚yãò–

3. ≤Ãy¢!DÑ˛ì˛y ≠ ì˛Ìƒ!›˛ ≤Ãy¢!DÑ˛ Ó Ï̂ú õ Ï̂ò Ñ˛Ó˚y £Î˚ Î!î ~!›˛ !Ó Ï̂ü°Ï Ñ˛ Ï̂Ó˚ ≤Ãy˛ô Ï̂Ñ˛Ó˚ ãòƒ !Ñ˛ñ ˆÑ˛òñ

ˆÑ˛yÌyÎ˚ñ Ñ˛Öò ~ÓÇ ˆÑ˛ ~£z ïÓ˚̂ ÏòÓ˚ v z̨_Ó˚ ˆîÎ˚– ì˛ÌƒÓ˚ =Ó˚&c ì˛Öò£z ˆÓyG˛y ÎyÎ˚ ÎÖò ˆ¢!›˛ ≤Ãy¢!DÑ˛

£Î̊–

4. ˛ôÎ≈yÆì˛y ≠ ˛ôÎ≈yÆì˛y õy Ï̂ò Î Ï̂Ì‹T ˛ô!Ó˚õy Ï̂í Óy ¢Ç!«˛Æ Óy xy Ï̂Ó˚y xyÓüƒÑ˛– ˆÑ˛y Ï̂òy !Ó˚̂ Į̈ ôy Ï̂›≈̨  ì˛ Ï̂ÌƒÓ˚

x˛ôÎ≈yÆì˛y !¢k˛yhs˛Ñ˛yÓ˚#Ó˚ ˛ô Ï̂«˛ Ñ˛!‡˛ò ˛ô!Ó˚!fl˛i!ì˛Ó˚ ¢,!‹T Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ì˛ Ï̂ÌƒÓ˚ x˛ôÎ≈yÆì˛yÎ˚ ¢ÇÑ˛›˛ Óy Ï̂v ¸̨ñ

!Óü,Cú ì˛Ìƒ ÖyÓ˚y˛ô ö˛úyö˛ú ˆîÎ˚–

5. ¢£ãú¶˛ƒì˛y ≠ ì˛Ìƒ xÌ≈̨ ô)í≈ £ Ï̂ì˛ £ Ï̂Óñ ~!›˛ ¢£ãú¶˛ƒ ~ÓÇ ≤Ãy˛ô Ï̂Ñ˛Ó˚ òyÜy Ï̂úÓ˚ õ Ï̂ïƒ ÌyÑ˛y xyÓüƒÑ˛–

6. ö˛õ≈ ≠ ì˛Ìƒ!›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛y Ï̂äÈ v z̨̨ ôú∏˛ Ñ˛Ó˚y ÎyÎ˚ñ Î!î ~!›˛ Ñ˛yÎ≈Ñ˛Ó˚ £Î˚ ~ÓÇ ˆ¢!›˛ ¶˛y Ï̂úy¶˛y Ï̂Ó

ˆÓyG˛y ÎyÎ˚–

7. ¢¡ô)í≈ì˛y ≠ ~Ñ˛ãò õƒy Ï̂òãyÓ˚̂ ÏÑ˛ ˆîÁÎ˚y ì˛Ìƒ xÓüƒ£z ¢¡ô)í≈ £ Ï̂ì˛ £ Ï̂Ó ~ÓÇ ì˛yÓ˚ ¢õhfl˛ â˛y!£îy ˛ô)Ó˚í

Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ– x¢¡ô)í≈ ì˛ Ï̂Ìƒ ¶%̨ ú !¢k˛yhs˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ~£z¶˛y Ï̂Ó ≤Ã!ì˛¤˛yò Ï̂Ñ˛ ÓƒÎ˚Ó˝ú ≤Ãõyí

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

8. !òÓ˚̂ Į̈ ô«˛ì˛y ≠ !òÓ˚̂ Į̈ ô«˛ ì˛ Ï̂ÌƒÓ˚ ˆÑ˛y Ï̂òy ˛ô«˛˛ôyì˛ £Î˚ òy ~ÓÇ ˛ô!Ó˚!fl˛i!ì˛Ó˚ ≤Ã¶˛yÓ Óƒ!ì˛ Ï̂Ó˚̂ ÏÑ˛ ¢ÇÜ,£#ì˛

£ÁÎ˚y ãÓ˚&!Ó˚–
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9. v ẑ̨ Ïjüƒ ≠ ì˛Ìƒ ≤Ãy˛ô Ï̂Ñ˛Ó˚ Ñ˛y Ï̂äÈ ˆ≤Ã!Ó˚ì˛ £ÁÎ˚yÓ˚ ¢õÎ˚ ~Ñ˛!›˛ v ẑ̨ Ïjüƒ ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó xòƒÌyÎ˚ ~!›˛ ˆÑ˛Óú

~Ñ˛!›˛ ì˛Ìƒ !£ Ï̂¢ Ï̂Ó£z ˆÌ Ï̂Ñ˛ Îy Ï̂Ó ~ÓÇ !¢k˛yhs˛ ˆòÁÎ˚yÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y Îy Ï̂Ó òy–

1.2 ÓƒÓ¢y Ï̂Î˚ ì˛Ìƒ ≤ÃÎ%!_´Ó˚ ≤Ã¶˛yÓ

ì˛Ìƒ ≤ÃÎ%!_´ ~Ñ˛!›˛ !Óhfl+̨ ì˛ ü∑ Îy ì˛Ìƒ !Ó!òõÎ˚ñ ÓƒÓ£yÓ˚ñ Óy ì˛Ìƒ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ ¢õhfl˛ ïÓ˚̂ ÏòÓ˚

≤ÃÎ%!_´ Ï̂Ñ˛ xhs˛¶%≈̨ _´ Ñ˛ Ï̂Ó˚– ì˛Ìƒ ≤ÃÎ%!_´ Ï̂ì˛ ¢yïyÓ˚íì˛ ÓƒÓ£*ì˛ !v˛¶˛y£z¢=!ú £ú Ñ˛!¡ôv z̨›˛yÓ˚ñ ¢y¶≈̨ yÓ˚ñ £zr›˛yÓ˚̂ Ïò›˛

¢Ç Ï̂Îy Ï̂ÜÓ˚ ¢Ó˚Oyõ ~ÓÇ ˆö˛yò ¢Ó˚Oyõ– ¢y¡±!ì˛Ñ˛ ì˛Ìƒ ≤ÃÎ%!_´Ó˚ !ÓÑ˛yü !Ó!¶˛ß¨ Ñ˛y Ï̂ãÓ˚ ˛ôÌ ≤Ãühfl˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ–

ì˛ Ï̂ÌƒÓ˚ !v˛!ã›˛y£ẑ Ïãüò Ñ˛ Ï̂Ó˚ ÓƒÓ¢yÎ˚ ≤Ã!ì˛¤˛yò=!ú ì˛y Ï̂îÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy v z̨ß¨ì˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ ~ÓÇ !v˛!ã›˛yú ¢Ó˚Oyõ=!úÓ˚

¢%!Óïy=!ú v z̨̨ ô Ï̂¶˛yÜ Ñ˛Ó˚̂ ÏäÈ– ~£z ¢yö˛ Ï̂úƒÓ˚ ö˛úfl ∫̨Ó˚*˛ô v z̨ß¨ì˛ Óy fl ∫̨Î˚Ç!e´Î˚ ÓƒÓfl įy £ Ï̂Î˚̂ ÏäÈ Îy ÷ï%õye v z̨Í˛ôyîòü#úì˛y

Ó,!k˛ Ñ˛ Ï̂Ó˚!òñ ì˛yÓ˚ ¢y Ï̂Ì Ñ˛õ Ñ˛yÎ≈e´õ ÖÓ˚â˛ñ v z̨ß¨ì˛ Ü!ì˛ñ ¢£ã¶˛y Ï̂Ó ì˛Ìƒ ¢ÇÓ˚«˛íñ x Ï̂›˛y Ï̂õüò õyïƒ Ï̂õ õyòÓ

e&!›˛ £…y¢ ~ÓÇ Ó˚yãfl ∫̨ Ó,!k˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ– ˆò›˛ÁÎ˚yÑ≈̨  ≤ÃÎ%!_´ñ ÓƒÓ¢y ≤Ã!e´Î˚y xyv z̨›˛ Ï̂¢y!¢≈Çñ K˛yò ≤Ã!e´Î˚y xyv z̨›˛ Ï̂¢y!¢≈Ç

£zì˛ƒy!î ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ì˛Ìƒ ≤ÃÎ%!_´=!ú Óƒy˛ôÑ˛¶˛y Ï̂Ó ÓƒÓ¢y!Î˚Ñ˛ ì˛Ìƒ ≤Ã!e´Î˚yÑ˛Ó˚íñ x¶˛ƒhs˛Ó˚#í ¢yÇÜ‡˛!òÑ˛ Á

xyhs˛É¢Ç Ï̂ÎyÜõ)úÑ˛ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ õ Ï̂ì˛y !Ó!¶˛ß¨ !îÑ˛ Ö%̂ Ïú !î Ï̂Î˚̂ ÏäÈ–

1.2.1 ÓƒÓ¢yÎ˚ ì˛Ìƒ ˛≤Ã!e´Î˚yÑ˛Ó˚í (Business Data Processing)
ÓƒÓ¢yÎ˚ ì˛Ìƒ ≤Ã!e´Î˚yÑ˛Ó˚̂ ÏíÓ˚ xÌ≈ e´õ xò%¢y Ï̂Ó˚ !e´Î˚yÑ˛úy˛ô ¢¡ôyîò Ñ˛Ó˚yÁ îÓ˚Ñ˛y!Ó˚ ì˛Ìƒ Ï̂Ñ˛ ÓƒÓ¢y!Î˚Ñ˛

ì˛ Ï̂Ìƒ Ó˚*˛ôyhs˛Ó˚– ì˛Ìƒ ≤ÃÎ%!_´=!ú ÓƒÓ¢yÎ˚̂ ÏÑ˛ Ó,£_Ó˚ ˛ô!Ó˚õy Ï̂í ì˛Ìƒ ¢M˛ÈÎ˚ Ñ˛Ó˚̂ Ïì˛ñ ì˛y Ï̂îÓ˚ ¢Ç!«˛Æ¢yÓ˚ Ñ˛Ó˚̂ Ïì˛

~ÓÇ ì˛y Ï̂îÓ˚ !Ó Ï̂Ÿ’°Ïí Ñ˛Ó˚̂ Ïì˛ ¢«˛õ Ñ˛ Ï̂Ó˚ñ Îy Ï̂ì˛ ÓƒÓ¢yÎ˚!›˛ xyÓ˚Á ¶˛y Ï̂úy¶˛y Ï̂Ó ˛ô!Ó˚â˛yúòy Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô ˛ô%̂ ÏÓ˚y ÓäÈÓ˚ Óy ~Ñ˛!›˛ !ò!î≈‹T õy Ï̂¢ ~Ñ˛!›˛ ÓƒÓ¢y Ï̂Î˚Ó˚ ˛ôíƒ !Óe´Î˚ ˆîÖ%ò– ÓƒyÇÑ˛=!ú ú«˛ ú«˛

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆÓ˚Ñ˛v≈̨  ¢ÇÓ˚«˛í Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y Ï̂îÓ˚ xƒyÑ˛yv z̨r›˛ñ }íñ !ò!î≈‹T xyõyòì˛ £zì˛ƒy!î ¢¡ô Ï̂Ñ≈̨  ¢¡ô)í≈ ì˛Ìƒ

Ó˚y Ï̂Ö– ì˛yÓ˚y !ò!î≈‹T ¢õ Ï̂Î˚ ì˛y Ï̂îÓ˚ @˘Ãy£Ñ˛ Ï̂îÓ˚ Ñ˛y Ï̂äÈ !ÓÓÓ˚í# ~ÓÇ xòƒyòƒ ≤Ãâ˛yÓ˚õ)úÑ˛ !fl˛Òõ ˛ôy‡˛yÎ˚– ÓƒÓ¢y!Î˚Ñ˛ ì˛Ìƒ

≤Ã!e´Î˚yÑ˛Ó˚̂ Ïí !Ñ˛ä%È ≤Ã¶˛yÓ Ó˚̂ ÏÎ˚̂ ÏäÈ ~õò xòƒyòƒ ˆ«˛e=!ú £ú ≠

 xƒyÑ˛yv z̨!r›˛Ç ~ÓÇ ˆ˛ô Ï̂Ó˚yú ≠ ÓƒÓ¢y!Î˚Ñ˛ ≤Ã!ì˛¤˛yò=!ú ì˛y Ï̂îÓ˚ xƒyÑ˛yv z̨r›˛ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚yÓ˚ ãòƒ

¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ xƒyÑ˛yv z̨!r›˛Ç ˛ôƒy Ï̂Ñ˛ã ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ò ˆÎõò Microsoft Money Óy Quickbooks–
~Ó˚ ö˛ Ï̂ú ˆÑ˛y¡ôy!ò=!ú Ï̂Ñ˛ ˆÑ˛y Ï̂òy ì,̨ ì˛#Î˚ ˛ô Ï̂«˛Ó˚ !£¢yÓÓ˚«˛Ñ˛ ¶˛yv ¸̨y !ò Ï̂ì˛ £ Ï̂Ó òy– ~£z ¢ö‰̨ ›˛ÁÎ˚ƒyÓ˚

˛ôƒy Ï̂Ñ˛ã=!ú ¢õhfl˛ ÓƒÓ¢y!Î˚Ñ˛ ˆúò Ï̂îò Ï̂Ñ˛ ~õò¶˛y Ï̂Ó !ú!˛ôÓk˛ Ó˚y Ï̂Ö Îy Ï̂ì˛ ˆÑ˛y Ï̂òy õyò%̂ Ï°ÏÓ˚ £hfl˛ Ï̂«˛˛ô

Óƒì˛#ì˛ xy!Ì≈Ñ˛ !ÓÓ,!ì˛ fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó ≤Ãlfl˛ì˛ £Î˚– ~!›˛ Ñ˛yÎ≈Ñ˛!Ó˚ ÓƒÓ¢y!Î˚Ñ˛ !¢k˛yhs˛ ˆòÁÎ˚yÓ˚ ãòƒ

ÓƒÓ¢yÎ˚ ˛ô!Ó˚â˛yúÑ˛ Ï̂îÓ˚ ì˛Ìƒ˛ô)í≈ ≤Ã!ì˛ Ï̂Óîò ~ÓÇ xy!Ì≈Ñ˛ !ÓÓÓ˚í# ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– xƒyÑ˛yv z̨!r›˛Ç

¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ˆÓì˛òñ £ẑ Ï™!›˛¶˛ñ «˛!ì˛˛ô)Ó̊í=!ú !òï≈yÓ̊í Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ Ñ˛õ≈â˛yÓ̊# Ï̂îÓ̊ ˆÓì˛ò !òï≈yÓ̊ Ï̂íÓ̊ ãòƒ

ã!›˛ú õyòî[˛ !Ó Ï̂Óâ˛òy Ñ˛ Ï̂Ó˚ ~ÓÇ ˆ˛ô Ï̂Ó˚yú ì˛Ìƒñ Ñ˛Ó˚ ˆÓ˚Ñ˛v≈̨  ~ÓÇ xòƒyòƒ ì˛Ìƒ ¢ÇÓ˚«˛í Ñ˛ Ï̂Ó˚–

 £zò Ï̂¶˛r›˛!Ó˚ õƒy Ï̂òã Ï̂õr›˛ ≠ ˆÎ ˆÑ˛y Ï̂òy ÓƒÓ¢y!Î˚Ñ˛ ≤Ã!ì˛¤˛yò ì˛yÓ˚ !Óe´Î˚ñ e´Î˚ñ ˛ôyÁòyñ ≤Ã Ï̂îÎ˚ ~ÓÇ

Ñ§̨ yâ˛yõyú Óy fi›˛ Ï̂Ñ˛Ó̊ ì˛Ìƒ ¢ÇÓ̊«˛ Ï̂íÓ̊ ãòƒ Microsoft Excel Óy open office ¢ö‰̨ ›˛ÁÎ̊ƒyÓ̊ ˛ôƒy Ï̂Ñ˛ã=!ú
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ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– £zò Ï̂¶˛r›˛!Ó̊ ÓƒÓfl įy˛ôòyÓ̊ õyïƒ Ï̂õ ¢õÎ̊õ Ï̂ì˛y ≤Ã!ì˛!›˛ ˛ô Ï̂íƒÓ̊ ˆÎyÜyò ¢%!ò!ÿ˛ì˛ Ñ˛ Ï̂Ó̊

x!ïÑ˛ Óy fl ∫̨“ ˛ôíƒ ˆÎyÜy Ï̂òÓ˚ xÓfl˛iy ˆÌ Ï̂Ñ˛ ÓƒÓ¢y Ï̂Ñ˛ Ó˚«˛y Ñ˛Ó˚y ÎyÎ˚–

 !£v z̨õƒyò !Ó˚̂ Ï¢y¢≈ õƒy Ï̂òã Ï̂õr›˛ ≠ !£v z̨õƒyò !Ó˚̂ Ï¢y¢≈ õƒy Ï̂òã Ï̂õr›˛ Óú Ï̂ì˛ !ò Ï̂Î˚y Ï̂ÜÓ˚ ˆ«˛ Ï̂e ≤ÃyÌ≈# Ï̂îÓ˚

xy Ï̂Óîò Ñ˛Ó˚yÓ˚ ãòƒ ≤ÃyÌ≈# Ï̂Ñ˛ v z̨Í¢y!£ì˛ Ñ˛Ó˚yÓ˚ ≤Ã!e´Î˚y!›˛ Ï̂Ñ˛ ˆÓyG˛yÎ˚ ~ÓÇ !òÓ≈yâ˛ Ï̂òÓ˚ õyïƒ Ï̂õ ÎÌyÎÌ

≤ÃyÌ≈# !ò Ï̂Î̊yÜ £Î̊– ~£z ˆ≤Ã«˛y˛ô Ï̂›˛ñ ¢ö ‰̨›˛ÁÎ̊ƒyÓ̊=!ú fl ∫̨Î̊Ç!e´Î̊¶˛y Ï̂Ó xy Ï̂Óîò˛ôe=!ú !òÓ≈yâ˛ò Ñ˛Ó̊yÓ̊ ãòƒ

~ÓÇ !ÓŸªÓƒy˛ô# ˛ô!Ó˚â˛yúòyÑ˛yÓ˚# ¢Çfl˛iy=!úÓ˚ ãòƒ e´õÓï≈õyò !Óüyú £ẑ ÏúÑ˛› Δ̨!òÑ˛ v˛y›˛y Ï̂Ó¢ ˛ô!Ó˚â˛yúòy

Ñ˛Ó˚yÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–

 ¢£ã ˆfi›˛y Ï̂Ó˚ã ≠ £zòö˛Ó˚̂ Ïõüò ˆ›˛Ñ˛ Ï̂òyú!ã !m=í ~ÓÇ !› Δ̨̨ ôú ~!r› Δ̨ !¢ Ï̂fi›˛ Ï̂õÓ˚ ≤Ã Ï̂Î˚yãò Ï̂Ñ˛ Óyî ˆîÎ˚

~ÓÇ Ñ˛yÜã ÓƒÓ£y Ï̂Ó˚Ó˚ ˛ô!Ó˚õyí Ï̂Ñ˛ £…y¢ Ñ˛ Ï̂Ó˚– ~Ó˚ õyïƒ Ï̂õ â%̨ !_´ñ v z̨k,̨ !ì˛ñ @˘Ãy£Ñ˛ñ ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#ñ

!Ó Ï̂e´ì˛yñ Ö%â˛ Ï̂Ó˚y !Ó Ï̂e´ì˛y £zì˛ƒy!î ¢¡ô Ï̂Ñ≈̨  !Óüî ˆv˛›˛y Ï̂Ó Ï̂¢ ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚ ~ÓÇ Ö%Ó Ñ˛õ ¢õ Ï̂Î˚

ˆ¢=!ú ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ ˛ôyÁÎ˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 x Ï̂›˛y Ï̂õüò ≠ ≤ÃÎ%!_´Ó˚ ¢y£y Ï̂Îƒ ÓƒÓ¢yÎ˚!›˛ ~Ñ˛ãò Ñ˛õ≈â˛yÓ˚# !ò Ï̂Î˚y Ï̂ÜÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ì˛yÓ˚ !Ñ˛ä%È !ò!î≈‹T

!e´Î˚yÑ˛úy˛ô fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ì˛yÓ˚y áò áò !£¢yÓÓ˚«˛í ~ÓÇ ãòƒ Quicken ~ÓÇ

Quickbooks-~Ó˚ õ Ï̂ì˛y ¢ö‰̨ ›˛ÁÎ˚ƒyÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– ~Ñ˛£z¶˛y Ï̂Óñ !Óe´Î˚ ¢Çe´yhs˛ Ñ˛yÎ≈Ñ˛úy˛ô

SalesforceÈÙÈ~Ó̊ õ Ï̂ì˛y ˆÎyÜy Ï̂ÎyÜ ˛ô!Ó̊â˛yúòyÓ̊ ¢y£z›˛=!úÓ̊ õyïƒõ fl ∫̨Î̊Ç!e´Î̊ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– x Ï̂›˛y Ï̂õüò

≤ÃÎ%!_´ ◊õÈÙÈ~Ó˚ ÖÓ˚â˛ £…y¢ Ñ˛ Ï̂Ó˚– ~!›˛ !ü“ Á ≤Ã!ì˛¤˛yò=!ú Ï̂Ñ˛ Ñ˛õ ¢õ Ï̂Î˚ ~ÓÇ Ñ˛õ ÖÓ˚̂ Ïâ˛ ˛ôíƒ=!ú

Ó,£Í ˛ô!Ó˚õy Ï̂í v z̨Í˛ôyîò Ñ˛Ó˚̂ Ïì˛ ¢«˛õ Ñ˛ Ï̂Ó˚–

1.2.2 ˆò›˛ÁÎ̊yÑ≈̨  ≤ÃÎ%!_´ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ x¶˛ƒhs˛Ó̊#í ¢yÇÜ‡˛!òÑ˛ Á xyhs˛É¢yÇÜ!òÑ˛ ˆÎyÜy Ï̂ÎyÜ

ì˛Ìƒ ≤ÃÎ%!_´Ó˚ õyïƒ Ï̂õñ o&ì˛ì˛Ó˚ñ Ñ˛yÎ≈Ñ˛!Ó˚ ~ÓÇ Ñ˛õ ÖÓ˚̂ Ïâ˛ ˆÎyÜy Ï̂ÎyÜ ÓƒÓfl˛iyÓ˚ õyïƒ Ï̂õ ~Ñ˛!›˛ ≤Ã!ì˛¤˛yò v z̨̨ ôÑ,̨ ì˛

£ Ï̂ì˛ ˛ôy Ï̂Ó˚– ì˛yÓ˚ ÓƒyÖƒy !ò¡¨Ó˚*˛ô ≠

 £zr›˛yÓ̊ Ï̂ò›˛ !Ó˛ôíò ≠ Óì≈̨ õy Ï̂ò ≤ÃyÎ̊ ¢Ó ÓƒÓ¢yÎ̊# ≤Ã!ì˛¤˛yò=!ú ì˛y Ï̂îÓ̊ ÓƒÓ¢y ˛ô!Ó̊â˛yúòyÓ̊ ãòƒ £zr›˛yÓ̊ Ï̂ò›˛

ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ÌyˆÏÑ˛– ÓˆÏv˛¸y Óy ˆäÈyˆÏ›˛y ≤Ã!ì˛¤˛yò ˆÎ ˆÑ˛yˆÏòy xyÑ˛yˆÏÓ˚Ó˚ ˆ£yÑ˛ òy ˆÑ˛òñ ì˛yˆÏîÓ˚

Á Ï̂Î˚Ó¢y£z›˛=!ú ˛ôíƒ !ÓK˛y˛ô Ï̂íÓ˚ ãòƒñ xv≈̨ yÓ˚ !ò Ï̂ì˛ñ ˛ôíƒoÓƒ !Ñ˛ò Ï̂ì˛ ~ÓÇ x!ì˛!Ó˚_´ ˛ôíƒ !Óe´Î˚

Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– !öœ̨ ˛ôÑ˛y›≈̨ ñ xyõyãòñ fl ¨̨ƒy˛ô!v˛úñ Á~ú~: £zì˛ƒy!î x Ï̂òÑ˛ ÓƒÓ¢y ≤Ã!ì˛¤˛yò

÷ï%õye xòúy£ẑ Ïò Ñ˛yã Ñ˛ Ï̂Ó˚– !Ñ˛ä%È !Ñ˛ä%È ÓƒÓ¢y ≤Ã!ì˛¤˛yò xòƒyòƒ ˆ¢yüƒyú Á Ï̂Î˚Ó¢y£ẑ Ï›˛ £zr›˛yÓ˚̂ Ïò›˛

õy Ï̂Ñ≈̨ !›˛Ç Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô xyõÓ˚y ¢Óy£z ˆö˛¢Ó%̂ ÏÑ˛ ˛ôíƒ !ÓK˛y˛ôí ˆî Ï̂Ö!äÈ– ≤ÃÎ%!_´Ó˚ Óƒy˛ôÑ˛

ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ~õò!Ñ˛ ~Ñ˛!›˛ ˆäÈy Ï̂›˛y ÓƒÓ¢y ≤Ã!ì˛¤˛yòñ ≤Ã!ì˛!¤˛ì˛ ~ÓÇ Ó Ï̂v ¸̨y ÓƒÓ¢y ≤Ã!ì˛¤˛yò=!úÓ˚

¢y Ï̂Ì ≤Ã!ì˛m!®¥ì˛y Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ì˛yÓ˚y ÓƒÎ˚Ó˝ú !Ó˛ôíò !ÓK˛y˛ôò=!ú Ï̂Ñ˛ !Óhfl+̨ ì˛ ˆ◊yì˛y Óy !òÓ≈y!â˛ì˛

ˆÜy¤˛# Ï̂ì˛ äÈ!v ¸̨̂ ÏÎ˚ ˆîÁÎ˚yÓ˚ ãòƒ ÈGoogle AdwordsÙÈ~Ó˚ õ Ï̂ì˛y Ñ˛õ ÖÓ˚̂ Ïâ˛ Ñ˛yÎ≈Ñ˛Ó˚ Á Ï̂Î˚Ó !Ó˛ôíò

ÓƒÓfl įy=!ú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊– ~Ó̊ ˛ôyüy˛ôy!üñ £ẑ Ïõú õy Ï̂Ñ≈̨ !›˛ÇÈÙÈ~Ó̊ õyïƒ Ï̂õñ ÓƒÓ¢yÎ̊ ˛ô!Ó̊â˛yúÑ˛Ó̊y !òv z̨ã Ï̂ú›˛yÓ̊

Á Ñ%̨ ˛ôòÈÙÈ~Ó̊ ¢y£y Ï̂Îƒ ì˛y Ï̂îÓ̊ !Ó!¶˛ß̈ xy˛ô Ï̂v˛›˛ !ò Ï̂Î̊ ¢Ó≈!ò¡̈ õ)̂ Ïúƒ Ó,£_Ó̊ ˆÜy¤˛#=!úÓ̊ Ñ˛y Ï̂äÈ ˆ˛ô§Ô Ï̂äÈ Ï̂äÈ–

@˘Ãy£Ñ˛ Ï̂Ñ˛ ˆõ Ï̂¢!ãÇ Ï̂Î˚Ó˚ õyïƒ Ï̂õ ~ÓÇ ì˛y Ï̂îÓ˚ ˛ôíƒ Á ˛ô!Ó˚̂ Ï°ÏÓy !ÓK˛y˛ô Ï̂íÓ˚ õyïƒ Ï̂õ ì˛yÓ˚y ˆõyÓy£zú

!Ó˛ôí Ï̂òÓ˚ ÓƒÓ£yÓ˚ ÷Ó˚& Ñ˛ Ï̂Ó˚̂ ÏäÈ– ì˛Ìƒ ≤ÃÎ%!_´ ÓƒÓ¢y ≤Ã!ì˛¤˛yòÈÙÈ~Ó˚ ˆ¶˛Ô Ï̂Üy!úÑ˛ ˆÎyÜy Ï̂ÎyÜ ¢Çe´yhs˛
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Óyïy Ñ˛õy Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚̂ ÏäÈ– ≤ÃÎ%!_´ñ ÓƒÓ¢yÎ˚# ≤Ã!ì˛¤˛yò=!ú Ï̂Ñ˛ @˘Ãy£Ñ˛ Ï̂îÓ˚ Ñ˛yäÈyÑ˛y!äÈ xyò Ï̂ì˛ ¢y£yÎƒ

Ñ˛ Ï̂Ó˚̂ ÏäÈ– ≤Ã!ì˛¤˛yò=!ú @˘Ãy£Ñ˛ Ï̂îÓ˚ ˆîÁÎ˚y ≤Ã Ï̂Ÿ¿Ó˚ v z̨_Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ õì˛yõì˛=!ú ãyòyÓ˚ ˆâ˛‹Ty

Ñ˛ Ï̂Ó˚ ~ÓÇ ˆ¢£z xò%ÎyÎ˚# ì˛y Ï̂îÓ˚ Á Ï̂Î˚Ó¢y£z›˛=!ú Ï̂ì˛ ≤Ã Ï̂Î˚yãò#Î˚ ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛ Ï̂Ó˚– @˘Ãy£Ñ˛ Ï̂îÓ˚ ≤Ã!ì˛

õ%£)̂ Ïì≈̨  ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛Ó˚yÓ˚ ãòƒ ≤Ã!ì˛¤˛yò=!ú xòúy£zò â˛ƒy›˛ Á Ñ˛ú ˆ¢r›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

 @˘Ãy£Ñ˛ ¢¡ôÑ≈̨  ˛ô!Ó̊â˛yúòy SCustomer Relationship ManagementV ≠ @˘Ãy£Ñ˛ ¢¡ôÑ≈̨  ÓƒÓfl įy˛ôòy

!¢ Ï̂fi›˛õ!›˛ ì˛yÓ˚ x!¶˛K˛ì˛yÓ˚ ¢y Ï̂Ì Óy ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ¢õÎ˚ @˘Ãy£ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì Ñ˛ Ï̂Ìy˛ôÑ˛Ìò ˆÓ˚Ñ˛v≈̨  Ñ˛Ó˚yÓ˚

ãòƒ ÓƒÓ£*ì˛ £Î˚– @˘Ãy£Ñ˛Ó˚y ÎÖò ˆÑ˛yòÁ ˛ôíƒ Óy ˛ô!Ó˚̂ Ï°ÏÓy!îÓ˚ xv≈̨ yÓ˚ ˆîÁÎ˚yÓ˚ ãòƒ ˆö˛yò Ñ˛ Ï̂Ó˚ò Óy

ˆÑ˛y Ï̂òy xƒy˛ô¢ÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚òñ ì˛Öò ~£z ≤ÃÎ%!_´ ˆ¢£z @˘Ãy£ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ¢õhfl˛ Ñ˛ Ï̂Ìy˛ôÑ˛Ìò ˆÓ˚Ñ˛v≈̨

Ñ˛ Ï̂Ó˚ ~ÓÇ ¢Ç!Ÿ’‹T ì˛Ìƒ ≤Ã!ì˛¤˛yò Ï̂Ñ˛ ≤Ãîyò Ñ˛ Ï̂Ó˚– ˆ¢£z ¢õhfl˛ !ÓÓÓ˚í !Ó Ï̂Ÿ’°Ï̂ ÏíÓ˚ õyïƒ Ï̂õ ≤Ã Ï̂Î˚yãò#Î˚

≤Ã!ì˛!e´Î˚y ≤Ãîyò Ñ˛ Ï̂Ó˚ ≤Ã!ì˛¤˛yò @˘Ãy£ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ü!_´üyú# ¢¡ôÑ≈̨  Ü Ï̂v ¸̨ ˆì˛y Ï̂ú–

 ˆ›˛!úÑ˛òö˛y Ï̂Ó˚™ ~ÓÇ !¶˛!v˛Á Ñ˛òö˛y Ï̂Ó˚™ ≠ ÓƒÓ¢yÎ˚ ≤Ã!ì˛¤˛yò=!ú !Ó!¶˛ß¨ fl˛iyÏò ˆÌ Ï̂Ñ˛ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚

¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ ÓãyÎ˚ Ó˚yÖ Ï̂ì˛ ˆ›˛!úÑ˛õ%!›˛ÇÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈ– Ñ˛õ≈â˛yÓ˚#Ó˚y !v˛!ã›˛yú ò!Ì=!ú ¶˛yÜ

Ñ˛ Ï̂Ó˚ ˆòÁÎ˚yÓ˚ ãòƒ £ẑ Ïõúñ xòúy£zò ¢Ó˚Oyõ ~ÓÇ ˆõyÓy£zú Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢=!úÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

~ÓÇ v z̨̨ ôfl˛iy˛ôòyÓ˚ õyïƒ Ï̂õ ì˛Ìƒ ≤ÃÑ˛yü Ñ˛ Ï̂Ó˚ ~ÓÇ òì%̨ ò Ñ˛õ≈#Ó˚ ãòƒ ≤Ã!ü«˛í !¶˛!v˛Á ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚–

ˆ›˛!úÑ˛òö˛y Ï̂Ó˚™ £ú ˆö˛yòñ Á Ï̂Î˚Ó Ñ˛ƒy Ï̂õÓ˚yñ x!v˛Á ~ÓÇ ¢£ Ï̂ÎyÜ# £zr›˛yÓ˚̂ Ïò›˛ÈÙÈ~Ó˚ õyïƒ Ï̂õ !õ!›˛ÇÈÙÈ~Ó˚

fl˛iyò ~Ñ˛!eì˛ Ñ˛ Ï̂Ó˚ ~õò ~Ñ˛!›˛ ¶˛yâ%≈̨ Î˚yú ˛ô!Ó˚̂ ÏÓü ˜ì˛!Ó˚ Ñ˛Ó˚y ˆÎÖy Ï̂ò ˛ô,!ÌÓ#Ó˚ ˆÎ Ï̂Ñ˛y Ï̂òy ≤Ãyhs˛ ˆÌ Ï̂Ñ˛

xÇü@˘Ã£íÑ˛yÓ˚#Ó˚y ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆîÖy Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ ò!Ì=!ú Ï̂ì˛ ~Ñ˛¢y Ï̂Ì Ñ˛yã Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚

~ÓÇ Óƒ!_´Üì˛ ¢y«˛yÍÑ˛y Ï̂Ó˚Ó˚ x!¶˛K˛ì˛y ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛ ~Ñ˛!›˛ ≤Ã!ì˛¤˛yò Ï̂Ñ˛ ì˛yÓ˚ ˛ô,!ÌÓ#Óƒy˛ô#

äÈ!v ¸̨̂ ÏÎ˚ ÌyÑ˛y @˘Ãy£Ñ˛ ~ÓÇ xÇü#îyÓ˚̂ ÏîÓ˚ Ñ˛y Ï̂äÈ ˆ¢ Ï̂Ñ˛ Ï̂u˛Ó˚ Ñ˛õ ¢õ Ï̂Î˚ ˆ˛ô§ÔäÈy Ï̂ì˛ ˛¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

 ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ ≠ ¢Ó˚Ñ˛yÓ˚ ≤ÃÓ!ì≈̨ ì˛ !Ó!¶˛ß¨ !òÎ˚õ ò#!ì˛ ÎÌyÎÌ¶˛y Ï̂Ó ˛ôyú Ï̂òÓ˚ ãòƒ

≤Ã!ì˛¤˛yò Ï̂Ñ˛ ïyÓ̊yÓy!£Ñ˛¶˛y Ï̂Ó ¢Ó̊Ñ˛y Ï̂Ó̊Ó̊ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ ÓãyÎ̊ Ó̊yÖ Ï̂ì˛ £Î̊– ≤Ã!ì˛!›˛ ˆúò Ï̂îò ¢Çe´yhs˛ñ

Ñ˛Ó˚ ≤Ãîy Ï̂òÓ˚ ãòƒ ˆÑ˛y¡ôy!ò Ï̂Ñ˛ ~Ñ˛!›˛ x!Ó!FäÈß¨ ˆÎyÜy Ï̂ÎyÜ Óy ïyÓ˚yÓy!£Ñ˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ v z̨̨ ô!fl˛i!ì˛

¢%!ò!ÿ˛ì˛ Ñ˛Ó̊ Ï̂ì˛ £Î̊– v z̨îy£Ó̊ífl ∫̨Ó̊*˛ô ~ÓÇ ¢y!¶≈̨ ¢ ›˛ƒy:ÈÙÈ~Ó̊ !Ó̊›˛yò≈ ö˛y£zú Ñ˛Ó̊yÓ̊ ãòƒ ~Ñ˛!›˛ ü!_´üyú#

Ó!£Ó˚yÜì˛ ˆÎyÜy Ï̂ÎyÜ ˆò›˛ÁÎ˚yÑ≈̨  ≤Ã Ï̂Î˚yãò–

1.2.3 xyv˛z›˛ˆÏ¢y!¢≈Ç

~!›˛ ~õò ~Ñ˛!›˛ ˛ô!Ó˚̂ Ï°ÏÓy Îy ˛ôyÁÎ˚yÓ˚ ãòƒ ˆÑ˛y¡ôy!ò Ï̂Ñ˛ ˆÑ˛y Ï̂òy Ñ˛õ≈# !ò Ï̂Î˚yÜ Ñ˛Ó˚̂ Ïì˛ £Î˚ òy ÓÓ˚Ç x Ï̂Ì≈Ó˚

!Ó!òõ Ï̂Î˚ ˆÑ˛y¡ôy!ò ~£z ˛ô!Ó˚̂ Ï°ÏÓy xòƒ ˆÑ˛y Ï̂òy ≤Ã!ì˛¤˛yòÈÙÈ~Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ˆ˛ô Ï̂Î˚ Ìy Ï̂Ñ˛– ÎyÓ˚y ~£z ˛ô!Ó˚̂ Ï°ÏÓy !î Ï̂Î˚

Ìy Ï̂Ñ˛ ˆ¢£z ≤Ã!ì˛¤˛yò=!ú xòƒ ˆÑ˛y Ï̂òy ˆî Ï̂üÁ xÓfl˛iyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Óì≈̨ õy Ï̂òñ xyõÓ˚y ≤ÃyÎ˚ü£z ÷ Ï̂ò!äÈ ˆÎ

ˆÑ˛y¡ôy!ò=!ú ÓƒÓ¢y ≤Ã!e´Î̊y (Knowledge process) xyv z̨›˛ Ï̂¢y!¢≈Ç Óy K˛yò ≤Ã!e´Î̊y xyv z̨›˛ Ï̂¢y!¢≈Ç Ï̂Î̊ Ñ˛yã Ñ˛Ó̊ Ï̂äÈ–

Îy !ò¡¨Ó˚*˛ô ≠

 !Óã Ï̂ò¢ ≤Ã Ï̂¢¢ xyv z̨›˛ Ï̂¢y!¢≈Ç ≠ ÓƒÓ¢yÎ̊ ≤Ã!e´Î̊y xyv z̨›˛ Ï̂¢y!¢≈Ç ~õò ~Ñ˛!›˛ ˛ô!Ó̊ Ï̂°ÏÓy ˆÎÖy Ï̂ò ˆÑ˛y¡ôy!òÓ̊

Óy£ẑ ÏÓ˚ ˆÑ˛y Ï̂òy Ñ˛õ≈â˛yÓ˚# Ï̂Ñ˛ !ò!î≈‹T Ñ˛y Ï̂ãÓ˚ ãòƒ ˆÓì˛ò ˆîÁÎ˚y £Î˚– xyv z̨›˛ Ï̂¢y!¢≈ÇÈÙÈ~Ó˚ ö˛ Ï̂ú ~Ñ˛!›˛

ˆÑ˛y¡ôy!ò !Ó˛ô%ú ˛ô!Ó̊õyí ÖÓ̊â˛ ¢y◊ Ï̂Î̊Ó̊ õyïƒ Ï̂õ ì˛yÓ̊ Ó̊&!›˛ò ÓƒÓ¢y!Î̊Ñ˛ Ñ˛y Ï̂ãÓ̊ xÇü!›˛ Ï̂Ñ˛ xòƒ ˆÑ˛y Ï̂òy
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≤Ã!ì˛¤˛yò Ï̂Ñ˛ £hfl˛yhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛yÓ˚ õ)ú ÓƒÓ¢y!Î˚Ñ˛ Ñ˛ Ï̂õ≈ õ Ï̂òy!ò Ï̂Óü Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– xòƒ ˆî Ï̂ü

xyv z̨›˛ Ï̂¢y!¢≈Ç Ñ˛Ó˚y !Ó!˛ôÁ ˛ô!Ó˚̂ Ï°ÏÓy Ï̂Ñ˛ xö˛ Ï̂üyÓ˚ xyv z̨›˛ Ï̂¢y!¢≈Ç Óúy £Î˚ñ ≤Ã!ì˛ Ï̂Óü# ˆî Ï̂ü xyv z̨›˛ Ï̂¢y¢≈

Ñ˛Ó˚y Ï̂Ñ˛ !òÎ˚yÓ˚̂ ÏüyÓ˚ xyv z̨›˛ Ï̂¢y!¢≈Ç Óúy £Î˚– xò%Ó˚*˛ô¶˛y Ï̂Ó ~Ñ˛£z ˆî Ï̂üÓ˚ õ Ï̂ïƒ xyv z̨¢ Ï̂¢y¢≈ Ñ˛Ó˚y Ï̂Ñ˛

xò Ï̂üyÓ˚ xyv z̨›˛ Ï̂¢y!¢≈Ç Óúy £Î˚– !Ó!˛ôÁ Ï̂Ñ˛ î%!›˛ ≤Ãïyò ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚– ˆÎõòÈÙÙÙÈö ̨ r›˛ x!ö˛¢

xyv z̨›˛ Ï̂¢y!¢Ç≈ ~ÓÇ ÓƒyÑ˛ x!ö˛¢ xyv z̨›˛ Ï̂¢y!¢≈Ç– ÓƒyÑ˛ x!ö˛¢ xyv z̨›˛ Ï̂¢y!¢≈Ç Ï̂Î̊Ó̊ ¢õÎ̊ x¶˛ƒhs˛Ó̊#í ÓƒÓ¢y!Î̊Ñ˛

Ñ˛yã ˆÎõò ˆÓì˛òñ !Ó!úÇñ e´Î˚ñ !£¢yÓ!òÑ˛yü ~ÓÇ õyòÓ ¢¡ôî ¢Çe´yhs˛ Ñ˛yã=!ú xyv z̨›˛ Ï̂¢y¢≈ Ñ˛Ó˚y

£ Ï̂Î̊ Ìy Ï̂Ñ˛– ö ̨ r›˛ x!ö˛¢ xyv z̨›˛ Ï̂¢y!¢≈ÇÈÙÈ~ !Ó˛ôíò ~ÓÇ Ñ˛y!Ó̊Ü!Ó̊ ¢£yÎ̊ì˛y ¢Çe´yhs˛ ˛ô!Ó̊ Ï̂°ÏÓy xyv z̨›˛ Ï̂¢y¢≈

Ñ˛Ó̊y £Î̊– v z̨ß̈ì˛ ˆî Ï̂üÓ̊ ˆÑ˛y¡ôy!ò=!ú ¢yïyÓ̊íì˛ v z̨ß̈Î̊òü#ú ˆîü=!ú Ï̂Ñ˛ ì˛y Ï̂îÓ̊ Ó̊&!›˛ò ›˛yfl˛Ò xyv z̨›˛ Ï̂¢y¢≈

Ñ˛ Ï̂Ó˚– ˆÎÖy Ï̂ò ì˛y Ï̂îÓ˚̂ ÏÑ˛ ~Ñ˛£z Ñ˛y Ï̂ãÓ˚ ãòƒ Ö%Ó ¢yõyòƒ xÌ≈ ≤Ãïyò Ñ˛Ó˚̂ Ïì˛ £Î˚– !Ó!˛ôÁˆì˛ ¢Ó ˆâ˛ Ï̂Î˚

Ó Ï̂v ¸̨y G%•̨ !Ñ˛ £ú ˆÜy˛ôò#Î˚ì˛y úAáòñ Ñ˛!õ Ï̂Î˚ ˆîÖy Ï̂òy â˛úõyò ÖÓ˚â˛ ~ÓÇ ˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚#Ó˚ v z̨̨ ôÓ˚

x!ïÑ˛ !ò¶≈̨ Ó˚ì˛y–˛

 K˛yò ≤Ã!e´Î˚y xyv z̨›˛ Ï̂¢y!¢≈Ç [Knowledge Process Outsourcing (KPO)] ≠ K˛yò ≤Ã!e´Î˚y

xyv z̨›˛ Ï̂¢y!¢≈Çñ xyv z̨›˛ Ï̂¢y!¢≈Ç Ï̂Î˚Ó˚ xy Ï̂Ó˚Ñ˛!›˛ ˛≤ÃÑ˛yÓ˚ñ Îy ˆÑ˛y¡ôy!òÓ˚ xyv z̨›˛ Ï̂¢y¢≈ÈÙÈ~Ó˚ õ)ú ÓƒÓ¢y!Î˚Ñ˛

!e´Î˚yÑ˛úy˛ô=!ú ì˛yÓ˚ õyò ü,C Ï̂úÓ˚ x!Ó Ï̂FäÈîƒ xÇü !£Ï¢y Ï̂Ó ≤Ã!ì˛ Ï̂Îy!Üì˛yõ)úÑ˛¶˛y Ï̂Ó =Ó˚&c˛ô)í≈– ~Ó˚

ãòƒ ˆÑ˛!˛ôÁ ˛ô!Ó˚̂ Ï°ÏÓy=!ú Ï̂ì˛ ¢Ñ˛ú ïÓ˚̂ ÏòÓ˚ Ü Ï̂Ó°Ïíy ~ÓÇ ì˛Ìƒ ¢Ç@˘Ã Ï̂£Ó˚ Ñ˛yÎ≈e´õ xhs˛¶%≈̨ _´ Ó˚̂ ÏÎ˚̂ ÏäÈ

ˆÎõò ˆÓÔ!k˛Ñ˛ ¢¡ô!_ Ü Ï̂Ó°Ïíy SIntellectual Property researchVñ xy£z!ò Á !â˛!Ñ˛Í¢y ˆ¢Óyñ

≤Ã!ü«˛íñ ˛ôÓ˚yõü≈ Á Ü Ï̂Ó°Ïíy Á ö˛yõ≈y!¢v z̨!›˛Ñ˛yúñ ˜ãÓ ≤ÃÎ%!_´ñ xƒy!ò Ï̂õüò ~ÓÇ !v˛ãy£zò Á Ï̂Î˚Ó

ˆv˛ Ï̂¶˛ú˛ô Ï̂õr›˛ñ Ñ˛ƒyv˛/Ñ˛ƒyõ xƒy!≤’ Ï̂Ñ˛üòñ ãy!úÎ˚y!ì˛ xƒyòy!ú!›˛:ñ ≤ÃÑ˛“ ÓƒÓfl˛iy˛ôòyñ î)Ó˚ !ü«˛yñ

ˆÓ˚!v˛Áú!ãñ !â˛!Ñ˛Í¢y ≤Ã!ì˛!ú!˛ô ≤Ãlfl˛!ì˛ £zì˛ƒy!î– K˛yò ≤Ã!e´Î˚y xyv z̨›˛ Ï̂¢y!¢≈Ç õ)úì˛ ÓƒÎ˚ Ñ˛õy Ï̂òyÓ˚

˛ô!Ó˚õy˛ô !£¢y Ï̂Ó òÎ˚ ÓÓ˚Ç î«˛ ◊!õ Ï̂Ñ˛Ó˚ x¶˛y Ï̂ÓÓ˚Ó˚ ãòƒ «˛!ì˛˛ô)Ó˚í !£¢y Ï̂Ó !Óîƒõyò– xy Ï̂õ!Ó˚Ñ˛yñ

!Ó ̂ Ï›˛òñ Ñ˛yòyv˛yÓ˚ õ Ï̂ì˛y v z̨ß¨ì˛ ˆîü=!ú ˆÑ˛!˛ôÁ fl˛iy˛ô Ï̂òÓ˚ ãòƒ v z̨ß¨Î˚òü#ú ˆîü ˆÎõò ◊#úB˛yñ !â˛!úñ

ˆõ!: Ï̂Ñ˛yñ ˛ô)Ó≈ £zv ẑ̨ ÏÓ˚y˛ôñ ˆ˛ôyúƒy[˛ñ ˆÓ˚yõy!òÎ˚y Ï̂Ñ˛ v z̨̨ ôÎ%_´ xM˛Èú !£¢y Ï̂Ó ˆÓ Ï̂äÈ !ò Ï̂Î˚̂ ÏäÈ– ˆÑ˛!˛ôÁ

@˘Ã£íÑ˛yÓ˚# ¢Çfl˛iy=!ú !Ñ˛ä%È G%§̨ !Ñ˛Ó˚ õ%̂ ÏÖyõ%!Ö £ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ˆÎõò ¢%Ó˚«˛y úAáòñ xy£zòñ ¶˛y°Ïy ~ÓÇ

¢yÇfl ,̨Ò!ì˛Ñ˛ Óyïyñ !ò¡̈õy Ï̂òÓ˚ =íõyòñ !ò!î≈‹T ¢õÎ˚¢#õyÓ˚ úAáòñ Ó˚yã Ï̃ò!ì˛Ñ˛ ~ÓÇ xÌ≈̃ Ïò!ì˛Ñ˛ x!fl įÓ˚ì˛y

~ÓÇ !ò Ï̂ãÓ˚ ˆÑ˛y¡ôy!ò Ï̂ì˛ xÓ!fl˛iì˛ õ)ú ≤Ã!ì˛¶˛y £y!Ó˚̂ ÏÎ˚ ˆö˛úy–

1.3 ì˛Ìƒ≤ÃÎ%!_´ Ï̂ì˛ ¢y¡±!ì˛Ñ˛ ≤ÃÓíì˛y (Recent trends in Information
Technology)

1.3.1 ˆõyÓy£zú Ñ˛õy¢≈ (Mobile Commerce)
Óy!í!ãƒÑ˛ ˆúò Ï̂îò=!ú xòúy£ẑ Ïò Ñ˛Ó̊ Ï̂ì˛ ˆ¢ú%úyÓ̊ ˆö˛yòñ ›˛ƒyÓ Ï̂ú›˛ñ Óƒ!_´Üì˛ !v˛!ã›˛yú ¢£Ñ˛yÓ̊# (personal

digital assistants) ~ÓÇ úƒy˛ô›˛ Į̈̂ ôÓ˚ õ Ï̂ì˛y ì˛yÓ˚ !Ó£#ò !v˛¶˛y£z¢=!úÓ˚ (wireless handheld device) Óƒy˛ôÑ˛

ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚ñ Îy Ï̂Ñ˛ ˆõyÓy£zú Óy!íãƒ (Mobile Commerce) Ó Ï̂ú– ˆõyÓy£zú Óy!íãƒ ˆúò Ï̂îò e´õyÜì˛

e´õÓï≈õyò £ Ï̂Î˚ â˛ Ï̂ú Ï̂äÈ ÎyÓ˚ õ Ï̂ïƒ ˛ôíƒ Á ˛ô!Ó˚̂ Ï°ÏÓy!î e´Î˚ñ xòúy£zò ÓƒyÇ!Ñ˛Çñ !Óú ≤Ãîyòñ ì˛Ìƒ !Óì˛Ó˚í £zì˛ƒy!ì˛
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v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ– ÁÎ̊yÓ̊ Ï̂ú¢ xƒy Ï̂:¢ ˆ≤Ãy Ï̂›˛yÑ˛ú (wireless Access Protocol) !î Ï̂Î̊ ˆõyÓy£zú Óy!íãƒ ¢Ω˛Ó £ Ï̂Î̊ Ï̂äÈ–

ˆõyÓy£zú !v˛¶˛y£z¢=!ú ö˛ƒy: ˆõ!üòñ !≤Ãr›˛yÓ˚ ~ÓÇ xòƒyòƒ !v˛¶˛y£z¢=!úÓ˚ ¢y Ï̂Ì ¢Ç Ï̂ÎyÜ fl įy˛ô Ï̂òÓ˚ ãòƒ Óœ$›%̨ Ì ≤ÃÎ%!_´

(Bluetooth Technology) ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈ Îy Ï̂ì˛ ì˛yÓ˚y ˆ˛ô Ï̂õr›˛ !fl ‘̨̨ ôñ £zò Ï̂¶˛r›˛!Ó˚ xv≈̨ yÓ˚ Óy xòƒyòƒ !ÓÓÓ˚í=!ú

˛ôy‡˛y Ï̂ì˛ ~ÓÇ õ%oí (print) Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~Ñ˛£z ¢y Ï̂Ì Á£z !v˛¶˛y£z¢ !î Ï̂Î̊ x˛ô Ï̂Ó̊Ó̊ ¢y Ï̂Ì ˆö˛y Ï̂òÓ̊ õyïƒ Ï̂õ ˆÎyÜy Ï̂ÎyÜ

fl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛Á ˛ôy Ï̂Ó˚–

ˆõyÓy£zú Óy!íãƒ Ó,!k˛Ó˚ Ñ˛yÓ˚í=!ú !ò¡¨Ó˚*˛ô ≠

£ẑ ÏúÑ˛› Δ̨!òÑ˛ Ñ˛õy Ï̂¢≈Ó˚ ÓƒÓ£yÓ˚ Óyv ¸̨̂ ÏäÈñ Îy £zr›˛y Ï̂ò Ï̂›˛ !Ó!e´ ~ÓÇ ˆÑ˛òyÓ˚ S!öœ̨ ˛ôÑ˛y›≈̨ ñ fl ¨̨ƒy˛ô!v˛úñ ãƒy Ï̂ÓyÇV ãòƒ

ˆõyÓy£zú ˆö˛y Ï̂òÓ˚ õ Ï̂ì˛y ¢£ Ï̂ã Ó£òÑ˛yÓ˚# !v˛¶˛y£z¢=!ú Ï̂Ñ˛ xhs˛¶%≈̨ _´ Ñ˛ Ï̂Ó˚ ÓƒÓ¢yÎ˚ Ó,!k˛Ó˚ ˛ôÌ Ï̂Ñ˛ xyÓ˚Á ü!_´üyú#

Ñ˛ Ï̂Ó˚ ì%̨ Ï̂ú Ï̂äÈ– ~Ó˚ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ Ñ˛yÓ˚í=!ú !ò¡¨Ó˚*˛ô ≠

 ˆõyÓy£zú !v˛¶˛y£z¢=!úÓ˚ ÓƒÓ£yÓ˚ o&ì˛ Ó,!k˛–

 ˆõyÓy£zú ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ¢ÇÖƒy Ó,!k˛–

 ˆõyÓy£zú ÓƒÓ£y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e x!ïÑ˛ !òÓ˚y˛ô_yÓ˚ ¢%!ò!ÿ˛ì˛Ñ˛Ó˚í–

 òì%̨ ò òì%̨ ò ≤ÃÎ%!_´ v z̨qyÓ Ï̂òÓ̊ õyïƒ Ï̂õ ˆõyÓy£zú ÓƒÓ£y Ï̂Ó̊Ó̊ ÖÓ̊â˛ Ñ˛!õ Ï̂Î̊ xyòyñ ÎyÓ̊ ö˛ Ï̂ú x Ï̂òÑ˛ ˆÓ!ü

¢ÇÖƒÑ˛ õyò%°Ï ˆõyÓy£zú ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏäÈò–

 ˆõyÓy£zúÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆÎ ˆÑ˛y Ï̂òy !v˛!ã›˛yú ö˛y£zú ˆö˛y”˛yÓ˚ Óy Ñ˛ò Ï̂›˛r›˛ Ö%Ó o&ì˛ fl˛iyòyhs˛Ó˚Ñ˛Ó˚í–

 ˆõyÓy£zú !v˛¶˛y£z¢=!ú Ï̂ì˛ v z̨ß¨ì˛ õy Ï̂òÓ˚ Ñ˛!¡ôv z̨!›˛Ç «˛õì˛yÓ˚ ÓƒÓ£yÓ˚–

ˆõyÓy£zú Ñ˛õy¢≈ÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ ≠

!ò¡¨!ú!Öì˛ !ü“=!ú Ï̂ì˛ ˆõyÓy£zú Óy!íãƒ Ü,£#ì˛ £ Ï̂Î˚̂ ÏäÈ ~ÓÇ ~£z ˆ«˛e!›˛ e´õÓï≈õò ≠

 xy!Ì≈Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ¢Çfl˛iy=!ú ˆõyÓy£zúÈÙÈ~Ó˚ õyïƒ Ï̂õ ÓƒyÇÑ˛ xƒyÑ˛yv ẑ̨ Ïr›˛ ÎyÓì˛#Î˚ ˆúò Ï̂îò

~ÓÇ !Óú ˛ô!Ó˚̂ Ïüyïñ xÌ≈ fl˛iyòyhs˛Ó˚Ñ˛Ó˚í £zì˛ƒy!î ˛ô!Ó˚̂ Ï°ÏÓy !î Ï̂Î˚ Ìy Ï̂Ñ˛–

 îyúy!ú ˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚# ¢Çfl˛iy=!ú ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢Ó˚ õyïƒ Ï̂õ fi›˛Ñ˛ õy Ï̂Ñ≈̨ Ï̂›˛Ó˚ ˆÑ˛y Ï̂òy !ò!î≈‹T

fi›˛ Ï̂Ñ˛Ó̊ ˆÑ˛yv˛ ˆîÖ Ï̂ì˛ ~ÓÇ xòúy£zò ˆ› Δ̨!v˛Ç ¢¡ôyîò ¢Çe´yhs˛ ÎyÓì˛#Î̊ ˛ô!Ó̊ Ï̂°ÏÓy !î Ï̂Î̊ Ìy Ï̂Ñ˛– v z̨̨ ô Ï̂¶˛y_´y

ˆÎ Ï̂Ñ˛y Ï̂òy fl įyò ˆÌ Ï̂Ñ˛£z ˆüÎ˚yÓ˚Óyãy Ï̂Ó˚Ó˚ ≤ÃÑ,̨ ì˛ !â˛e ãyò Ï̂ì˛ ˛ôy Ï̂Ó˚ò ~ÓÇ ¢õÎ˚ õ Ï̂ì˛y ì˛y Ï̂îÓ˚ ≤Ã!ì˛!e´Î˚y

ãyòy Ï̂ì˛ ¢«˛õ £ò–

 ˆ›˛!úÑ˛!õv z̨!ò Ï̂Ñ˛üò ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ¢Çfl˛iy=!ú ˆõyÓy£zú Ñ˛õ≈y¢ÈÙÈ~Ó˚ õyïƒ Ï̂õ ì˛y Ï̂îÓ˚ @˘Ãy£Ñ˛ Ï̂îÓ˚

!Ó!¶˛ß¨ ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– @˘Ãy£Ñ˛Ó˚y ì˛y Ï̂îÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy ˛ô!Ó˚Ñ˛“òy (Service plan) ˛ô!Ó˚Óì˛≈ò

Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊òñ ì˛y Ï̂îÓ̊ xƒyÑ˛yv z̨r›˛ ˛ôÎ≈y Ï̂úyâ˛òy (review) Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊òñ !Óú ˛ô!Ó̊ Ï̂üyï Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ò

£zì˛ƒy!î–

 Ö%â˛ Ï̂Ó˚y ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîy Ï̂òÓ˚ ˆ«˛ Ï̂e ˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚# ì˛y Ï̂îÓ˚ ˆe´ì˛y Ï̂îÓ˚ ˆõyÓy£zúÈÙÈ~Ó˚ õyïƒ Ï̂õ ˛ôíƒ Óy

ˆ¢Õ≥˛ xv≈̨ yÓ˚ ˆîÓyÓ˚ ¢%!Óïy !î Ï̂Î˚ Ìy Ï̂Ñ˛ò ~ÓÇ ˛ô Ï̂íƒÓ˚ õ)úƒÁ ˆõyÓy£zúÈÙÈ~Ó˚ õyïƒ Ï̂õ ≤Ãîyò Ñ˛Ó˚y ˆÎ Ï̂ì˛

˛ôy Ï̂Ó̊–

 ì˛Ìƒ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#Ó˚y ˆõyÓy£zú Ñ˛õy¢≈ÈÙÈ~Ó˚ õyïƒ Ï̂õ xy!Ì≈Ñ˛ ¢ÇÓyîñ ˆÖúyï)úyñ fi›˛Ñ˛ õ)úƒñ

› Δ̨ƒy!ö˛Ñ˛ xy˛ô Ï̂v˛›˛=!ú £zì˛ƒy!î !Ó!¶˛ß¨ ≤ÃÑ˛y Ï̂Ó˚Ó˚ ¢ÇÓyî ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ò–
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 ÷ï%õye ÓƒÓ¢y!Î̊Ñ˛ ≤Ã!ì˛¤˛yò òÎ̊ñ ãò¢yïyÓ̊í ˆõyÓy£zú Ñ˛õy¢≈ ÓƒÓ£yÓ̊ÈÙÈ~Ó̊ õyïƒ Ï̂õ v z̨̨ ôú∏˛ !Ó!¶˛ß̈ ˛ôíƒ

Á ˆ¢ÓyÓ˚ xò%¢ı˛yò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ˆõyÓy£zú xƒy˛ô¢ÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆÑ˛y Ï̂òy ~Ñ˛!›˛

ˆÓ˚fi›%̨ Ï̂Ó˚̂ Ïr›˛Ó˚ xÓfl˛iyò ~ÓÇ ì˛yÓ˚ ≤ÃîyòÑ˛yÓ˚# !Ó!¶˛ß¨ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚ =íÜì˛ õyò Á ì˛yÓ˚ õ)úƒ ãyòy ˆÎ Ï̂ì˛

˛ôy Ï̂Ó̊–

 ˆÓ˚̂ ÏúÓ˚ !›˛!Ñ˛›˛ ~Öò ˆõyÓy£zú ˆö˛y Ï̂ò ˛ôy‡˛y Ï̂òy £ Ï̂FäÈ– ÓƒÓ£yÓ˚Ñ˛yÓ˚# ì˛y Ï̂îÓ˚ !›˛!Ñ˛›˛ ˛ôÓ˚#«˛y Ñ˛Ó˚yÓ˚ ãòƒ

ì˛y Ï̂îÓ˚ ˆõyÓy£zú ˆö˛y Ï̂òÓ˚ ˆõ Ï̂¢ã !›˛!Ñ˛›˛ ˛˛ôÓ˚#«˛Ñ˛ Ï̂Ñ˛ ≤Ãîü≈ò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ £z!u˛Î˚yò

ˆÓ̊úÁ Ï̂Î̊ ˆÑ˛›˛y!Ó̊Ç xƒyu˛ ›%̨ ƒ!Ó̊ãõ Ñ˛ Į̈̂ ô≈y Ï̂Ó̊üò Sxy£zxyÓ̊!¢!›˛!¢V ~¢~õ~ Ï̂¢Ó̊ õyïƒ Ï̂õ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛

!›˛!Ñ˛›˛ ˛ôy‡˛yÎ˚–

 ˆõyÓy£zú Ñ˛õy¢≈ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ¢Çfl˛iy=!ú ˆÑ˛òyÑ˛y›˛yÓ˚ ¶˛yv z̨â˛yÓ˚ñ Ñ%̨ ˛ôòñ xyò%Üì˛ƒ Ñ˛yv≈̨  (loyalty card),
!v˛¢Ñ˛yv z̨r›˛ £zì˛ƒy!î ì˛y Ï̂îÓ̊ Ï̂Ñ˛ ˆõyÓy£zú ˆö˛y Ï̂ò ˛ôy!‡˛ Ï̂Î̊ Ìy Ï̂Ñ˛– ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊y ì˛y Ï̂îÓ̊ ¢%!Óïy=!ú v z̨̨ ô Ï̂¶˛yÜ

Ñ˛Ó˚̂ Ïì˛ ì˛y Ï̂îÓ˚ ˆõyÓy£zú !v˛¶˛y£z¢=!ú v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 ¢yïyÓ̊í ˛ôíƒ Á ˛ô!Ó̊ Ï̂°ÏÓy!î äÈyv˛̧yÁñ ˆe´ì˛yÓ̊y ì˛y Ï̂îÓ̊ £zr›˛yÓ̊ Ï̂ò›˛ ¢«˛õ ˆõyÓy£zú !v˛¶˛y£z¢=!ú ÓƒÓ£y Ï̂Ó̊Ó̊

õyïƒ Ï̂õ x!v˛Áñ !¶˛!v˛Áñ ˆÜõ¢ñ !Ó˚Ç Ï̂›˛yò ~ÓÇ ÁÎ˚yú Į̈̂ ô˛ôyÓ˚=!ú !Ñ˛ò Ï̂ì˛ ˛ôy Ï̂Ó˚ò–

 ˆõyÓy£zúÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆõyÓy£zú ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚y fl˛iyò#Î˚ xyÓ£yÁÎ˚yÓ˚ !Ó°Ï̂ ÏÎ˚ ì˛Ìƒ ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚ò–

 ˆÑ˛y Ï̂òy õyò%̂ Ï°ÏÓ˚ Óì≈̨ õyò ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfl˛iyò ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢Ó˚ õyïƒ Ï̂õ !òÓ˚#«˛í Ñ˛Ó˚y ÎyÎ˚– ~!›˛

x˛ôÓ˚yï# Ï̂îÓ˚ ¢òy_´ Ñ˛Ó˚yÓ˚ ãòƒ ~ Ï̂ã!™=!úÓ˚ ì˛îhs˛ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

 ˆõyÓy£zúÈÙÈ~Ó˚ õyïƒ Ï̂õ !òúyõ Ñ˛Ó˚y ÎyÎ˚ñ Îy ≤Ã!ì˛!›˛ õ%£)̂ Ïì≈̨  @˘Ãy£Ñ˛ Ï̂îÓ˚ ˆö˛y Ï̂ò !òúyõ ¢Çe´yhs˛ ì˛Ìƒ

¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚–

 !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ¢¡ô!_ xò%¢ı˛y Ï̂òÓ˚ ãòƒ ˆõyÓy£zú Ñ˛õy¢≈ÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~£z ¢Çe´yhs˛

ˆÑ˛y¡ôy!ò=!ú SˆÎõò õƒy!ãÑ˛ !Ó : ≤Ã˛ôy!›≈̨  ¢y!¶≈̨ ¢ñ 99 ~Ñ˛Ó̊ xƒy˛ô¢ñ ¢%̂ ÏúÖy xƒy˛ô¢ £zì˛ƒy!îV ì˛y Ï̂îÓ̊

ˆõyÓy£zú ˛ô!Ó̊ Ï̂°ÏÓyÓ̊ õyïƒ Ï̂õ ˆe´ì˛y Ï̂îÓ̊ ≤Ã̂ ÏÎ̊yãò xò%¢y Ï̂Ó̊

!Ó!¶˛ß¨ ¢¡ô!_Ó˚ ¶˛yv ¸̨y ~ÓÇ e´Î˚ ¢Çe´yhs˛ ì˛Ìƒ !î Ï̂Î˚

Ìy Ï̂Ñ˛ Îy ˆe´ì˛y Ï̂îÓ̊ ≤Ã̂ ÏÎ̊yãò#Î̊ ˜Ó!ü‹Tƒ xò%ÎyÎ̊# ˛ô!Ó̊ Ï̂°ÏÓy

ˆ˛ô Ï̂ì˛ ˛¢y£yÎƒ Ñ˛ Ï̂Ó˚–

 ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢Ó˚ õyïƒ Ï̂õ Ñ˛Ó˚y !Ó˛ôíò Ï̂Ñ˛ ˆÓyG˛yÎ˚

ˆõyÓy£zú õy Ï̂Ñ≈̨ !›˛Ç– ÓƒÓ¢y!Î̊Ñ˛ ˆÜy¤˛#=!ú ≤Ãâ˛yÓ̊y!¶˛Îy Ï̂òÓ̊

ì%̨ úòyÎ̊ ˆõyÓy£zú !Ó˛ôíò ≤Ãâ˛yÓ̊y!¶˛Îyò=!ú ˆÌ Ï̂Ñ˛ ¶˛yú

ö˛ú ˆ˛ô Ï̂Î˚̂ ÏäÈ– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛ãò òì%̨ ò õy !Î!ò

ì˛yÓ˚ ÓyFâ˛y ~ÓÇ Óy!v ¸̨Ó˚ xòƒyòƒ Ñ˛yã !ò Ï̂Î˚ Óƒhfl˛ñ !ì˛!ò

ì˛yÓ̊ ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢ !ü÷Ó̊ ˛ô Ï̂íƒÓ̊ !ÓK˛y˛ôò ˆ˛ô Ï̂ì˛

˛ôy Ï̂Ó˚ò– ÷ï% ~Ñ˛!›˛ õyv z̨¢ !Ñœ̨ Ñ˛ÈÙÈ~Ó˚ õyïƒ Ï̂õ !ì˛!ò ˆ¢£z

¢Ñ˛ú ˛ô Ï̂íƒÓ˚ ãòƒ ~Ñ˛!›˛ xy Ï̂îü (Purchase order) ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

[!â˛e ≠ 1.1]

M-COMMERCE
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1.3.2 Ñœ˛yv˛zv˛ Ñ˛!¡ôv˛z!›˛Ç (Cloud Computing)
¢£ã ¶˛y°ÏyÎ˚ Óú Ï̂ì˛ ˆÜ Ï̂úñ Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç £ú ≤Ã Ï̂Î˚yãò#Î˚ v˛y›˛y ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ˚ ˆ≤Ãy@˘Ãyõ=!ú xyõy Ï̂îÓ˚

!òãfl ∫̨ Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨  v»̨ y£z¶˛ÈÙÈ~Ó˚ Óî Ï̂ú ~õò ˆÑ˛yÌyÁ ãõy Ó˚yÖy ˆÎÖyò ˆÌ Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ì˛y Ï̂îÓ˚

¢£ Ï̂ã ˛ôyÁÎ˚y ÎyÎ˚ ~ÓÇ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ÎyÎ˚– ~Öy Ï̂ò Ñœ̨ yv z̨v˛ ü∑!›˛ ÷ï% £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ~Ñ˛!›˛ Ó˚*˛ôÑ˛– ~ Ï̂«˛ Ï̂e õ Ï̂ò

Ó˚yÖy ≤Ã Ï̂Î˚yãò ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ˆÑ˛y¡ôy!òÓ˚ x!ö˛ Ï̂¢ Óy ì˛yÓ˚ ˆÑ˛y Ï̂òy Ñ˛õ≈â˛yÓ˚#Ó˚ úƒy˛ô›˛ Į̈̂ ô ¢ÇÓ˚!«˛ì˛ ˆÑ˛y Ï̂òy ˆv˛›˛y

Óy ¢ö˛›˛ÁÎ˚yÓ˚̂ ÏÑ˛ !òãfl ∫̨ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ ˛ôyÁÎ˚y ~ÓÇ ÓƒÓ£yÓ˚ Ñ˛Ó˚y›˛y Ñ˛!¡ôv z̨!›˛ÇÈÙÈ~Ó˚ õ Ï̂ïƒ ˛ô Ï̂v ¸̨ òy– ~ Ï̂«˛ Ï̂e

ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚# ¢Çfl˛iy xyõy Ï̂îÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ v˛y›˛yñ ¢ö˛›˛ÁÎ˚ƒyÓ˚ñ Ñ˛!¡ôv z̨!›˛Ç Á Ñ˛!¡ôv z̨›˛yÓ˚

˛ô!Ó˚Ñ˛y‡˛y Ï̂õy £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ≤Ãîyò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ xyõÓ˚y £z!ì˛õ Ï̂ïƒ£z !ã Ï̂õ£zúñ £zÎ˚y˝ñ £›˛ Ï̂õ£zú

õ Ï̂ì˛y ~Ñ˛!›˛ Á Ï̂Î˚Ó !¶˛!_Ñ˛ £ẑ Ïõú ˛ô!Ó˚̂ Ï°ÏÓy¢£ xyõy Ï̂îÓ˚ £ẑ Ïõú xƒyÑ˛yv ẑ̨ Ïr›˛ Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç Ï̂Î˚Ó˚ ~Ñ˛!›˛ ÓƒÓ£yÓ˚

Ñ˛Ó̊!äÈ– ÎÖò xyõÓ̊y £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ õyïƒ Ï̂õ xyõy Ï̂îÓ̊ £ẑ Ïõ£zú xƒyÑ˛yv z̨r›˛ úÜ £zò Ñ˛!Ó̊ ì˛Öò ˆ¢£z £ẑ Ïõ£zú xƒyÑ˛yv z̨r›˛ÈÙÈ~Ó̊

£zòÓ Ï̂: ÌyÑ˛y ÎyÓì˛#Î˚ v˛y›˛y ~ÓÇ ˛ö˛y£zú xyõÓ˚y ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚– ≤Ã¢Dì˛ v ẑ̨ ÏÕ‘Öƒñ ˆ¢£z ¢Ñ˛ú v˛y›˛y ~ÓÇ

ö˛y£zú xyõy Ï̂îÓ˚ !òãfl ∫̨ ˆv˛fl˛Ò›˛˛ô Óy úƒy˛ô›˛˛ô Óy ˆõyÓy£zú ˆö˛y Ï̂ò õã%î Ñ˛Ó˚y Ìy Ï̂Ñ˛ òy– xÌâ˛ ˆ¢£z ¢Ñ˛ú ö˛y£zú

£zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ˛ô,!ÌÓ#Ó˚ ˆÎ ˆÑ˛y Ï̂òy ≤Ãyhs˛ ˆÌ Ï̂Ñ˛£z xyõy Ï̂îÓ˚ Ñ˛y Ï̂äÈ v z̨̨ ôú∏˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– xÌ≈yÍ ˆ¢£z ö˛y£zú=!ú

˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ¢Çfl˛iy SˆÎõò =Üúñ £zÎ˚y˝ñ £›˛ Ï̂õ£zúV ì˛y Ï̂îÓ˚ ¢y¶≈̨ y Ï̂Ó˚ õã%î Ó˚y Ï̂Ö–

Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç Ï̂Î˚Ó˚ ˜Ó!ü‹Tƒ=!ú £ú ≠

Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç !ÓŸªã%̂ Ïv ¸̨ ¢õhfl˛ !ü Ï̂“Ó˚ Ñ˛y Ï̂äÈ£z xyÑ˛°Ï≈í#Î˚– Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛ÇÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆîÎ˚ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚

≤Ãïyò ˜Ó!ü‹Tƒ=!ú !ò¡¨Ó˚*˛ô ≠

 â˛y!£îyõye ≤Ãîy Ï̂òÓ̊ «˛õì˛y ≠ ~Ñ˛!›˛ ÓƒÓ¢y!Î̊Ñ˛ ≤Ã!ì˛¤˛yò ì˛yÓ̊ !òãfl ∫̨ ¢ö˛›˛ÁÎ̊ƒyÓ̊ ≤ÃîyòÑ˛yÓ̊# !Ó Ï̂e´ì˛yÓ̊

ˆÌ Ï̂Ñ˛Á Ñœ̨ yv z̨v˛ ˛ô!Ó˚̂ Ï°ÏÓy ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚– ˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚# ¢Çfl˛iy xyõy Ï̂îÓ˚ £zFäÈy ~ÓÇ ≤Ã Ï̂Î˚yãòõ Ï̂ì˛y

˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ò– ~ Ï̂«˛ Ï̂e !Ó!¶˛ß¨ !ÓÑ˛“ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚ õïƒ ˆÌ Ï̂Ñ˛ !ò Ï̂ã Ï̂îÓ˚ ≤Ã Ï̂Î˚yãò

xò%ÎyÎ̊# xyõÓ̊y ˛ô!Ó̊ Ï̂°ÏÓy ˆÓ Ï̂äÈ !ò Ï̂ì˛ ˛ôy!Ó̊– x Ï̂òÑ˛ ˆ«˛ Ï̂e ~£z ≤Ã!e´Î̊y!›˛ xòúy£zò Ñ˛ Ï̂r› Δ̨yú ˛ôƒy Ï̂ò Ï̂úÓ̊

õyïƒ Ï̂õ !ò Ï̂ã !ò Ï̂ã£z ¢¡ôyîò Ñ˛Ó˚y ÎyÎ˚– ~Ñ˛!›˛ õy!¢Ñ˛ ¢yÓ!fl˛;˛˛ôüò Óy ˛ô!Ó˚̂ Ï°ÏÓy ÓƒÓ£yÓ˚ xò%ÎyÎ˚#

xÌ≈ ≤Ãîyò (pay for what you use) v z̨¶˛Î˚ ≤ÃÑ˛yÓ˚ ¢%!Óïy£z ~£z ïÓ˚̂ ÏòÓ˚ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚ ˆ«˛ Ï̂e v z̨̨ ôú∏˛

£Î̊–

 !Óhfl+̨ ì˛ ˆò›˛ÁÎ̊yÑ≈̨  xƒy Ï̂:¢ ≠ Óì≈̨ õy Ï̂ò ≤Ã!ì˛¤˛y Ï̂òÓ̊ Ñ˛õ≈â˛yÓ̊#Ó̊y Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛ÇÈÙÈ~Ó̊ ¢£yÎ̊ì˛yÎ̊ ì˛y Ï̂îÓ̊

fl˛øy›≈̨ Ï̂ö˛yòñ ›˛ƒyÓ Ï̂ú›˛ñ úƒy˛ô›˛˛ô ~ÓÇ x!ö˛¢ Ñ˛!¡ôv z̨›˛yÓ̊ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ ≤Ã!ì˛¤˛y Ï̂òÓ̊ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó̊ Ï̂ì˛

˛ôy Ï̂Ó˚– ~Ó˚ ãòƒ !ò!î≈‹T ¢õ Ï̂Î˚ x!ö˛ Ï̂¢ ~ Ï̂¢ Óy x!ì˛!Ó˚_´ ¢õÎ˚ x!ö˛ Ï̂¢ ˆÌ Ï̂Ñ˛ ÓƒÎ˚ Ñ˛Ó˚̂ Ïì˛ £Î˚ òy–

ì˛yÓ˚y Óy!v ¸̨̂ Ïì˛ Ó Ï̂¢ xÌÓy ˆÎ Ï̂Ñ˛y Ï̂òy fl˛iyò ˆÌ Ï̂Ñ˛£z x!ö˛ Ï̂¢Ó˚ Ñ˛yÎ≈ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ 24
ár›˛y @˘Ãy£Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 ˛ô!Ó̊õy˛ôÑ,̨ ì˛ ˛ô!Ó̊ Ï̂°ÏÓy ≠ Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛ÇÈÙÈ~Ó̊ õyïƒ Ï̂õ xyõÓ̊y ¢y◊Î̊# õ)̂ ÏúƒÓ̊ ˛ô!Ó̊ Ï̂°ÏÓy ˆ˛ô Ï̂Î̊ Ìy!Ñ˛–

~ Ï̂«˛ Ï̂e Îy xyõÓ˚y ÓƒÓ£yÓ˚ Ñ˛!Ó˚ ˆÑ˛Óú ì˛yÓ˚ ãòƒ£z xÌ≈ ≤Ãîyò Ñ˛!Ó˚– xyõÓ˚y ˆÎ ¢¡ôî ÓƒÓ£yÓ˚
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Ñ˛Ó˚̂ Ïì˛ ˛ô!Ó˚ ì˛y ˆÎõò fl ∫̨FäÈì˛y ÓãyÎ˚ Ó˚y Ï̂Ö ~ÓÇ ì˛yÓ˚ ˛ôyüy˛ôy!ü ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ≤Ã!ì˛¤˛yò

xyõy Ï̂îÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ¢Çe´yhs˛ ¢%Ó˚«˛y ≤Ãîyò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

[!â˛e ≠ 1.2]

Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç Ï̂Î˚Ó˚ v z̨̨ ôÑ˛y!Ó˚ì˛y ≠

 ÖÓ˚â˛ ¢M˛ÈÎ˚ ≠ ì˛Ìƒ ≤ÃÎ%!_´Ó˚ ÖÓ˚â˛ ¢ÇÓ˚«˛ Ï̂íÓ˚ ˆ«˛ Ï̂e

¢Ó Ï̂â˛ Ï̂Î̊ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £ú Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç ˛ô!Ó̊ Ï̂°ÏÓy–

Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç ˛ô!Ó˚̂ Ï°ÏÓy ÓƒÓ£y Ï̂Ó˚Ó˚ ö˛ Ï̂ú ~Ñ˛!›˛

ˆÑ˛y¡ôy!òˆÏÑ˛ !òãfl˛∫ ¢y¶≈˛yÓ˚ ~ÓÇ ¢ö˛›˛ÁÎ˚ƒyÓ˚

xƒy!≤’ Ï̂Ñ˛üò e´Î̊ Ñ˛Ó̊yÓ̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ õ)úïò ÖÓ̊â˛

Ó£ò Ñ˛Ó˚ˆÏì˛ £Î˚ òy– ~Ñ˛£z ¢yˆÏÌ x¶˛ƒhs˛Ó˚#í

˛ô!Ó˚Ñ˛y‡˛y Ï̂õy ¢Çe´yhs˛ ÎyÓì˛#Î˚ ˆ˛ôÔòÉ Į̈̂ ôy!òÑ˛ ÖÓ˚â˛

ˆÎõò !Óî%ƒÍñ ~Î˚yÓ˚ Ñ˛!u˛ü!òÇñ Ó˚«˛íy Ï̂Ó«˛í ~ÓÇ

xòƒyòƒ ≤Ãüy¢!òÑ˛ ÖÓ˚â˛ Ó£ò Ñ˛Ó˚̂ Ïì˛ £Î˚ òy– Ñœ̨ yv z̨v˛

˛ô!Ó̊ Ï̂°ÏÓy ˆäÈy Ï̂›˛y ÓƒÓ¢yÓ̊ ãòƒ xì˛ƒhs˛ ¢y◊Î̊# õ)̂ ÏúƒÓ̊–

 !ò¶≈̨ Ó˚̂ ÏÎyÜƒì˛y ≠ ~Ñ˛!›˛ ˆÑ˛y¡ôy!òÓ˚ !òãfl ∫̨ ˛ô!Ó˚â˛y!úì˛ ì˛Ìƒ ≤ÃÎ%!_´ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚ ì%̨ úòyÎ˚ ~Ñ˛!›˛ Ñœ̨ yv z̨v˛

Ñ˛!¡ôv z̨!›˛Ç £y£z¢ ˛ô!Ó˚â˛y!úì˛ ì˛Ìƒ ≤ÃÎ%!_´ x Ï̂òÑ˛ ˆÓ!ü !ò¶≈̨ Ó˚̂ ÏÎyÜƒ ~ÓÇ ¢yõO¢ƒ˛ô)í≈–

 ˛ô!Ó˚â˛yúòy Ï̂ÎyÜƒì˛y ≠ Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç v z̨ß̈ì˛ ~ÓÇ ¢Ó˚ú#Ñ,̨ ì˛ ì˛Ìƒ ≤ÃÎ%!_´ ÓƒÓfl įy˛ôòy ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚–

~Ó˚ ö˛ Ï̂ú ì˛Ìƒ ≤ÃÎ%!_´ ˛ô!Ó˚Ñ˛y‡˛y Ï̂õyÓ˚ xy˛ô Ï̂v˛›˛ ~ÓÇ Ó˚«˛íy Ï̂Ó«˛í ÖÓ˚â˛ Ó£ò Ñ˛Ó˚̂ Ïì˛ £Î˚ òyñ Ñ˛yÓ˚í

¢õhfl˛ ¢Çfl įyò ˛ô!Ó̊ Ï̂°ÏÓy ¢Ó̊ÓÓ̊y£Ñ˛yÓ̊# myÓ̊y Ó̊«˛íy Ï̂Ó«˛í Ñ˛Ó̊y £Î̊– xyõÓ̊y £zòfi›˛ Ï̂úü Ï̂òÓ̊ ≤Ã Ï̂Î̊yãò äÈyv˛̧y

¢ö˛›˛ÁÎ̊ƒyÓ̊ xƒy!≤’ Ï̂Ñ˛üò ~ÓÇ ˛ô!Ó̊ Ï̂°ÏÓy!î ãòƒ ~Ñ˛!›˛ ¢£ã Á Ï̂Î̊Ó !¶˛!_Ñ˛ User interface xƒy Ï̂:¢

ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ¢õhfl˛ Ñ˛yã Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚– Ñ˛ÖòÁ Ñ˛!¡ôv z̨!›˛Ç «˛õì˛y Ó,!k˛Ó˚ õyïƒ Ï̂õ xyõÓ˚y xyõy Ï̂îÓ˚

≤Ã!ì˛ Ï̂ÎyÜ# Ï̂îÓ̊ ì%̨ úòyÎ̊ x Ï̂òÑ˛ ˆÓ!ü ¢ö˛ú £ Ï̂ì˛ ˛ôy!Ó̊– Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç ˛ô!Ó̊ Ï̂°ÏÓy ≤ÃÎ%!_´Üì˛ ÎyÓì˛#Î̊

îyÎ̊ îy!Î̊c @˘Ã£í Ñ˛ Ï̂Ó̊ ~ÓÇ xyõy Ï̂îÓ̊ ≤Ãïyò ÓƒÓ¢y!Î̊Ñ˛ !e´Î̊yÑ˛úy˛ô=!ú Ï̂ì˛ õ Ï̂òy¢Ç Ï̂ÎyÜ Ñ˛Ó̊ Ï̂ì˛ ¢y£yÎƒ

Ñ˛ Ï̂Ó̊–

Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç Ï̂Î˚Ó˚ x¢%!Óïy=!ú ≠

Ñœ̨ yv z̨v˛ ˛ô!Ó̊ Ï̂°ÏÓy ¢Ó̊ÓÓ̊y£Ñ˛yÓ̊#Ó̊y ~Ñ˛£z ¢y Ï̂Ì x Ï̂òÑ˛ v z̨̨ ô Ï̂¶˛yÜ ˆÌ Ï̂Ñ˛ ˛ô!Ó̊ Ï̂°ÏÓy ≤Ãîyò Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛ñ Îy ≤ÃÎ%!_´Üì˛

G§%̨ !Ñ˛ !ò Ï̂Î˚ xy¢ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ó˚ ö˛ Ï̂ú xyõy Ï̂îÓ˚ ÓƒÓ¢y!Î˚Ñ˛ ≤Ã!e´Î˚y xfl˛iyÎ˚#¶˛y Ï̂Ó Óı˛ Ó˚yÖ Ï̂ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– Î!î

xyõy Ï̂îÓ˚ £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂ÎyÜ xö˛úy£zò Ìy Ï̂Ñ˛ ì˛ Ï̂Ó xyõÓ˚y Ñœ̨ yv z̨v˛ ˆÌ Ï̂Ñ˛ xyõy Ï̂îÓ˚ xƒy!≤’ Ï̂Ñ˛üò ¢y¶≈̨ yÓ˚ Óy ˆv˛›˛y

˛ôyÁÎ˚y ¢Ω˛Ó £ Ï̂Ó òy– Ñœ̨ yv z̨v˛ ˛ô!Ó˚̂ Ï°ÏÓy/≤ÃîyòÑ˛yÓ˚# ¢Çfl˛iy=!ú ˆ¢Ó˚y !òÓ˚y˛ô_y õyò ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚̂ ÏúÁ Ó!£Ó˚yÜì˛

˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚#Ó˚ ˆ«˛ Ï̂e ¢Ó ¢õÎ˚ !Ñ˛ä%È ˛ô!Ó˚õyí G%§̨ !Ñ˛ ˆÌ Ï̂Ñ˛£z ÎyÎ˚–

1.3.3 £zr›˛yÓ˚ Ï̂ò›˛ xö˛ !ÌÇ¢ SInternal of things IOTV ≠

£zr›˛yÓ˚̂ Ïò›˛ xö˛ !ÌÇ¢ (IOT) £ Ï̂úy ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢¡ôÑ ≈̨Î%_´ ~õò ~Ñ˛!›˛ ¢òy_´Ñ˛yÓ˚# Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢ñ

Îy ~Ñ˛!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ õyò%̂ Ï°ÏÓ˚ ¢y Ï̂Ì õyò%̂ Ï°ÏÓ˚ Óy õyò%̂ Ï°ÏÓ˚ ¢y Ï̂Ì Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ïƒ ˆv˛›˛y fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛
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¢y£yÎƒ Ñ˛ Ï̂Ó˚– ~Ñ˛y!ïÑ˛ ≤ÃÎ%!_´ ˆÎõò ˆõ!üò úy!ò≈Çñ Ñ˛ Ï̂õy!v˛!›˛ ˆ¢™Ó˚ñ ~õ Ï̂Ó Ï̂v˛v˛ !¢ Ï̂fi›˛õ ~ÓÇ !Ó˚̂ ÏÎ˚úÈÙÈ›˛y£zõ

xƒyòy!ú!›˛Ñ˛¢ñ ~Ñ˛!eì˛ Ñ˛Ó˚yÓ˚ Ñ˛yÓ˚̂ Ïí £zr›˛yÓ˚̂ Ïò›˛ xö˛ !ÌÇ¢ Óyhfl˛Óy!Î˚ì˛ £ Ï̂Î˚̂ ÏäÈ– ˆ¶˛y_´yÓ˚ Óyãy Ï̂Ó˚ IOT ≤ÃÎ%!_´

ÓƒÓ£*ì˛ ˛ô Ï̂íƒÓ˚ õ Ï̂ïƒ ¢Ó Ï̂â˛ Ï̂Î˚ ˛ô!Ó˚!â˛ì˛ òyõ=!ú £ú ÚÚfl˛øy›≈̨ Ï̂ö˛yòÛÛñ Ñ˛y¶˛y!Ó˚Ç !v˛¶˛y£z¢ SˆÎõò Ìy Ï̂õ≈yfi›˛ƒy›˛ñ Óy!v ¸̨Ó˚

!òÓ̊y˛ô_y !¢ Ï̂fi›˛õñ Ñ˛ƒy Ï̂õÓ̊y ~ÓÇ xòƒyòƒ ˆ£yõ xƒy≤’y Ï̂Î̊™V ˆÎ=!ú ì˛yÓ̊ ¢y Ï̂Ì ¢ÇÎ%_´ fl˛øy›≈̨ Ï̂ö˛yò ~ÓÇ fl˛øy›≈̨  !fl˛ôÑ˛y Ï̂Ó̊Ó̊

õyïƒ Ï̂õ !òÎ˚s˛fí Ñ˛Ó˚y ÎyÎ˚–

Óì≈̨ õyò xy£zÁ!›˛ ÓƒÓ£yÓ̊ ≠ ÷Ó̊& ˆÌ Ï̂Ñ˛£z ≤ÃÎ%!_´!›˛ ˆ¶˛y_´yñ ˛ô!Ó̊Ñ˛y‡˛y Ï̂õy £zì˛ƒy!î x Ï̂òÑ˛ ÓƒÓ¢y!Î̊Ñ˛ !Ó¶˛yÜ=!ú Ï̂ì˛

≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– ˆ«˛e=!ú !ò¡¨Ó˚*˛ô ≠

˛ô!Ó˚Ñ˛y‡˛y Ï̂õy ≠ ~Öy Ï̂ò ˛ô!Ó˚Ñ˛y‡˛y Ï̂õy v z̨Í˛ôyîòñ !òõ≈yíñ !Ó!”˛Çñ ü!_´ ÓƒÓfl˛iy˛ôòy ~ÓÇ xyÓ˚Á x Ï̂òÑ˛ !Ñ˛ä%È Ï̂«˛ Ï̂e

xy£zÁ!›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛– xy£zÁ!›˛ ˆÓ˚úÁ Ï̂Î˚ › Δ̨ƒyÑ˛ Á ˆ¢ì%̨ =!úÓ˚ õ Ï̂ì˛y òÜÓ˚ Á @˘Ãyõ#í !òõ≈yí ≤ÃÑ˛“=!úÓ˚

ãòƒ !òÓ˚#«˛í Á !òÎ˚s˛f Ï̂í î«˛ì˛yÓ˚ ¢y Ï̂Ì ¢y£yÎƒ Ñ˛ Ï̂Ó˚̂ ÏäÈ– fl ∫̨Î˚Ç!e´Î˚ !òÓ˚#«˛í ÓƒÓfl˛iy ˆÑ˛Óú ≤Ã!e´Î˚yÓ˚ e&!›˛=!ú

£…y¢ Ñ˛ Ï̂Ó˚!òñ ¢yõ!@˘ÃÑ˛ ÖÓ˚â˛ £…y Ï̂¢Á ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚̂ ÏäÈ– v z̨Í˛ôyîò ˆ«˛ Ï̂eÁ xy£zÁ!›˛ Óyhfl˛ÓyÎ˚ò !v˛¶˛y£z¢=!úÓ˚

~Ñ˛e#Ñ˛Ó˚̂ Ïí ¢£yÎ˚Ñ˛ £ Ï̂Î˚̂ ÏäÈ– ~=!ú !v˛¶˛y£z¢ ˆ¢!™Çñ ¢òy_´Ñ˛Ó˚íñ ˆÎyÜy Ï̂ÎyÜ ~ÓÇ ≤Ã!e´Î˚yÑ˛Ó˚í !v˛¶˛y£z¢ £zì˛ƒy!î

xhs˛¶%≈̨ _´– ì˛yÓ˚y ˛ôíƒ â˛y!£îy ˆõ›˛y Ï̂ì˛ ~ÓÇ ¢Ó˚ÓÓ˚y£ ˆâ˛£zò (supply chain) ã%̂ Ïv ¸̨ !Ó˚ˆÏÎ˚ú ›˛y£zõ x!≤Wzõy£ẑ Ïãüyò

xã≈̂ Ïò xì˛ƒhs˛ ¢£yÎ˚Ñ˛–

Ñ,̨ !°Ï ≠ xy£zÁ!›˛ Ñ,̨ !°Ï ˆ«˛e Ï̂Ñ˛Á ¢õ,k˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ Îy !v˛¶˛y£z¢=!úÓ˚ ¢y Ï̂Ì ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ì˛y˛ôõyeyñ ÓyÎ%̊ Ü!ì˛ñ

ÜÓy!î ˛ô÷ñ õy!›˛ ¢yõ@˘Ã#ñ Ó,!‹T˛ôyì˛ ~ÓÇ xyo≈ì˛y ¢¡ô Ï̂Ñ≈̨  ì˛Ìƒ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~£z !v˛¶˛y£z¢=!ú Ñ,̨ °ÏÑ˛ Ï̂îÓ˚

G%§̨ !Ñ˛ Ñ˛õy Ï̂ì˛ñ Óã≈ƒ ÓƒÓfl˛iy˛ôòy ~ÓÇ î«˛ì˛yÓ˚ ¢y Ï̂Ì ö˛¢ú=!ú v z̨Í˛ôyî Ï̂ò ˛ô!Ó˚â˛yúòy Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ~£z

!v˛¶˛y£z¢=!ú Ó#õy !ü“ Ï̂Ñ˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ Ñ,̨ °ÏÑ˛ Ï̂îÓ˚ ¢%!ò!î≈‹T Ó#õy ì˛Ìƒ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚̂ ÏäÈ–

fl˛øy›≈̨  ˆ£yõ ≠ ~Ñ˛!›˛ fl˛øy›≈̨  ˆ£yõ £ú ~õò ~Ñ˛!›˛ Óy!v ¸̨ Îy £zr›˛yÓ˚̂ Ïò Ï̂›˛ ¢ÇÎ%_´ !v˛¶˛y£z¢=!ú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

Óy!v ¸̨!›˛ Ï̂Ñ˛ î)Ó˚ ˆÌ Ï̂Ñ˛ ˛ôÎ≈̂ ÏÓ«˛í Á !òÎ˚s˛fí Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– ~!›˛ Óy!v ¸̨Ó˚ õy!úÑ˛ Ï̂îÓ˚ ¢%Ó˚«˛yñ xyÓ˚yõñ ¢%!Óïy Á !òÎ˚s˛fí

î«˛ì˛yÓ˚ ¢y Ï̂Ì ≤Ãîyò Ñ˛ Ï̂Ó˚–

 ˛fl˛øy›≈˛ !›˛!¶˛=!ú £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ £ÓyÓ˚ îÓ˚&í â˛y!£îy xò%ÎyÎ˚# !¶˛!v˛Á xÌÓy x!v˛Á ˛ôyÁÎ˚y

ˆÎˆÏì˛ ˛ôyˆÏÓ˚–

 ˛fl˛øy›≈̨  úy£z!›˛Ç !¢ Ï̂fi›˛õÈÙÈ~Ó̊ õyïƒ Ï̂õ ÎÖò ˆÑ˛y Ï̂òy Óƒ!_´ á Ï̂Ó̊ Ìy Ï̂Ñ˛ò ì˛yÓ̊ ≤Ã̂ ÏÎ̊yãò xò%¢y Ï̂Ó̊ fl ∫̨Î̊Ç!e´Î̊¶˛y Ï̂Ó

xy Ï̂úy Óyv ¸̨y Ï̂òy Ñ˛õy Ï̂òy ÎyÎ˚– x Ï̂òÑ˛ ¢õÎ˚ Óy£ẑ ÏÓ˚Ó˚ xy Ï̂úyÓ˚ ≤Ãy˛ôƒì˛yÓ˚ !¶˛!_ Ï̂ì˛ fl˛øy›≈̨  xy Ï̂úy=!ú

!ò Ï̂ã Ï̂îÓ˚ ËIμúƒ !òÎ˚s˛fí Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 ˛fl˛øy›≈̨  Ìy Ï̂õ≈yfi›˛ƒy›˛¢ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ î)Ó˚Óì≈̨ # fl įyò ˆÌ Ï̂Ñ˛ á Ï̂Ó˚Ó˚ ì˛y˛ôõyey !òÎ˚s f̨í Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚–

~£z !v˛¶˛y£z¢=!ú Óy!v˛¸Ó˚ õy!úÑ˛ˆÏîÓ˚ xyâ˛Ó˚í xò%ÎyÎ˚# !òˆÏãˆÏîÓ˚ fl˛∫Î˚Ç!e´Î˚¶˛yˆÏÓ ˛ô!Ó˚Óì≈˛ò Ñ˛ˆÏÓ˚

ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ ¢Ó≈y!ïÑ˛ ¢%!Óïy ¢Ó̊ÓÓ̊y£ Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛– fl˛øy›≈̨  Ìy Ï̂õ≈yfi›˛ƒy›˛=!ú Ñ˛ì˛›˛y ü!_´ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ Ï̂äÈ

ì˛yÓ˚ !Ó˚̂ Į̈ ôy›≈̨ Á ≤Ãîyò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

 ˛fl˛øy›≈̨  úÑ˛ÈÙÈ~Ó̊ õyïƒ Ï̂õ Óy!¢®yÓ̊y Óy!v˛̧ Óy Üƒy Ï̂Ó̊ãÈÙÈ~Ó̊ Ñ˛yäÈyÑ˛y!äÈ ~ Ï̂ú îÓ̊ãy fl ∫̨Î̊Ç!e´Î̊¶˛y Ï̂Ó Ö%̂ Ïú ÎyÎ̊

~ÓÇ xòƒ ˆÑ˛y Ï̂òy Óƒ!_´Ó˚ ≤Ã Ï̂Óü !òÎ˚s˛fí Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 ˛fl˛øy›≈̨  !òÓ˚y˛ô_y Ñ˛ƒy Ï̂õÓ˚y=!ú !î Ï̂Î˚ Óy!¢®yÓ˚y ÎÖò î)̂ ÏÓ˚ Ìy Ï̂Ñ˛ Óy ä%È!›˛ Ï̂ì˛ Ìy Ï̂Ñ˛ ì˛Öò ì˛y Ï̂îÓ˚ á Ï̂Ó˚

òãÓ˚ Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~äÈyv ¸̨yÁñ fl˛øy›≈̨  ˆõyüò ˆ¢™Ó˚ Óy!¢®yñ ˆ˛ôy°Ïy ≤Ãyí# ~ÓÇ x Ï̂â˛òy Óƒ!_´Ó˚ õ Ï̂ïƒ
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˛ôyÌ≈Ñ˛ƒ ¢òy_´ Ñ˛Ó̊ Ï̂ì˛ ¢«˛õñ ~ÓÇ ¢ Ï̂®£ãòÑ˛ xyâ˛Ó̊í ¢òy_´ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆ¢£z xò%ÎyÎ̊# Ñ˛ì,≈̨ ˛ô«˛ Ï̂Ñ˛

xÓ!£ì˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

˛ô!Ó˚ïyò Ï̂ÎyÜƒ !v˛¶˛y£z¢ (Wirebles) ≠ Wirebles ˛ô!Ó˚ïyò Ï̂ÎyÜƒ !v˛¶˛y£z¢ Îy ¢yÓ˚y !Ó Ï̂ŸªÓ˚ Óyãy Ï̂Ó˚ ~Ñ˛!›˛

!Ó Ï̂fl˛≥˛yÓ˚Ñ˛ â˛y!£îy ¢¡ø%Ö#ò £ Ï̂Î˚̂ ÏäÈ– =Üúñ ¢ƒyõ¢yÇÈÙÈ~Ó˚ õ Ï̂ì˛y ¢Çfl˛iy=!ú ~£z !v˛¶˛y£z¢=!ú !òõ≈y Ï̂í Óƒy˛ôÑ˛¶˛y Ï̂Ó

!Ó!ò Ï̂Î̊yÜ Ñ˛ Ï̂Ó̊ Ï̂äÈ– ˛ô!Ó̊ïyò Ï̂ÎyÜƒ !v˛¶˛y£z¢=!ú ˆ¢™Ó̊ ~ÓÇ ¢ö˛›˛ÁÎ̊ƒyÎ̊=!úÓ̊ ¢y Ï̂Ì £zòfi›˛ú Ñ˛Ó̊y £Î̊ Îy ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂îÓ̊

¢¡ô Ï̂Ñ≈̨  ì˛Ìƒ ¢Ç@Ã̆£ Ñ˛ Ï̂Ó̊– ~£z !v˛¶˛y£z¢=!ú Óƒy˛ôÑ˛¶˛y Ï̂Ó !ö˛›˛ Ï̂ò¢ñ

fl ∫̨yfl˛iƒ ~ÓÇ !Ó Ï̂òyîò ˆ«˛ Ï̂e ÓƒÓ£*ì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

fl˛øy›≈̨  ü£Ó˚ ≠ fl˛øy›≈̨  !¢!›˛ xy£zÁ!›˛Ó˚ xy Ï̂Ó˚Ñ˛!›˛ ü!_´üyú#

≤Ã Ï̂Î˚yÜ Îy !Ó Ï̂ŸªÓ˚ ãò¢ÇÖƒyÓ˚ õ Ï̂ïƒ ˆÑ˛Ôì)̨ £ú ¢,!‹T Ñ˛ Ï̂Ó˚– fl˛øy›≈̨

òãÓ˚îy!Ó˚ fl ∫̨Î˚Ç!e´Î˚ ˛ô!Ó˚Ó£òñ î«˛ ü!_´ ÓƒÓfl˛iy˛ôòy ÓƒÓfl˛iyñ ãú

!Óì˛Ó˚íñ òÜÓ˚ !òÓ˚y˛ô_y ~ÓÇ ˛ô!Ó˚̂ ÏÓüÜì˛ ˛ôÎ≈̂ ÏÓ«˛í ¢Ó fl˛øy›≈̨

ü£Ó˚=!úÓ˚ ãòƒ xy£z Á !›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ v z̨îy£Ó˚í– xy£z Á !›˛

î)°Ïíñ › Δ̨y!ö˛Ñ˛ ~ÓÇ ü!_´Ó˚ ¢Ó˚ÓÓ˚y Ï̂£Ó˚ x¶˛yÓ £zì˛ƒy!î õ Ï̂ïƒ

Ó¢Óy¢Ñ˛yÓ˚# õyò%̂ Ï°ÏÓ˚ myÓ˚y ¢,‹T ≤Ãïyò ¢õ¢ƒy=!ú ¢õyïyò Ñ˛ Ï̂Ó˚–

ˆ¢™Ó̊ £zòfi›˛ú ~ÓÇ Á Ï̂Î̊Ó xƒy!≤’ Ï̂Ñ˛üò ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ñ òyÜ!Ó̊Ñ˛Ó̊y [!â˛e ≠ 1.3]

ü£Ó˚ ã%̂ Ïv ¸̨ !ö ̨  ˛ôy!Ñ≈̨ Ç fi›˛ú Ö%§̂ Ïã ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚ò– ~äÈyv ¸̨yÁñ ˆ¢™Ó˚=!ú !õ›˛yÓ˚ ¢Çe´yhs˛ ¢õ¢ƒyñ ¢yïyÓ˚í e&!›˛=!ú

~ÓÇ !Óî%ƒÍ ÓƒÓfl˛iyÎ˚ ˆÑ˛yòÁ £zòfi›˛ Ï̂úüò ¢õ¢ƒy ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

1.3.4 !Ì !v˛ !≤Ã!r›˛Ç

3D˛ õ%oí Óy !Ì !v˛ !≤Ã!r›˛Ç ~Ñ˛!›˛ !v˛!ã›˛yú ö˛y£zú ˆÌ Ï̂Ñ˛ !ì˛ò õy!eÑ˛ Ñ˛!‡˛ò Ólfl˛ ˜ì˛!Ó˚Ó˚ ~Ñ˛!›˛ ≤Ã!e´Î˚y–

~Ñ˛!›˛ 3D õ%!oì˛ Ólfl˛Ó˚ ¢,!‹T Ñ˛Ó˚̂ Ïì˛ additive ≤Ã Ï̂¢¢ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ~Ñ˛!›˛ ¢Ç Ï̂ÎyãÑ˛ (additive) ≤Ã!e´Î˚yˆÏì˛

Ólfl˛!›˛ ˜ì˛!Ó˚ òy £ÁÎ˚y xÓ!ï v z̨̨ ôyîyò=!ú e´õyÜì˛ hfl˛Ó˚ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ Ìy Ï̂Ñ˛– ~£z hfl˛Ó˚=!úÓ˚ ≤Ã!ì˛!›˛ ˆü°Ï Ólfl˛Ó˚

~Ñ˛!›˛ ˛ôyì˛úy Ñ˛y›˛y xò%¶)̨ !õÑ˛ e´¢ÈÙÈˆ¢Ñ˛üò !£¢y Ï̂Ó ˆîÖy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– 3D õ%oí!›˛ ˆÑ˛y Ï̂òy !Ó Ï̂ü°Ï ïyì%̨  Óy

≤’y!fi›˛ Ï̂Ñ˛Ó˚ õyïƒ Ï̂õ õ%!oì˛ Ólfl˛Ó˚ õ Ï̂v˛ú ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ !‡˛Ñ˛ ˆÎõò ~Ñ˛!›˛ !õ!úÇ ˆõ!üò Ñ˛yã Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

3D õ%oí xy˛ô!ò ≤ÃÌyÜì˛ v z̨Í˛ôyîò ˛ôk˛!ì˛Ó˚ ˆâ˛ Ï̂Î˚ Ñ˛õ v z̨̨ ôyîyò ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ã!›˛ú SÑ˛yÎ≈Ñ˛!Ó˚V xyÑ˛yÓ˚ v z̨Í˛ôyîò

Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ Ñ˛ Ï̂Ó̊– 3D !≤Ã!r›˛Ç Ï̂Î̊Ó̊ xòƒyòƒ v z̨îy£Ó̊í=!ú Ï̂ì˛ ˛ôƒy!úÁ Ï̂r›˛yú!ã Ï̂ì˛ ã#ÓyŸ¬ ˛ô%òÜ≈‡˛òñ ≤Ãbì˛ Ï̂_¥Ó̊ ≤Ãyâ˛#ò

!ü“Ñ˛ Ï̂õ≈Ó˚ ≤Ã!ì˛!ú!úñ ö˛ Ï̂Ó˚ò!¢Ñ˛ ˛ôƒyÌú!ã Ï̂ì˛ £yv ¸̨ ~ÓÇ ˆî Ï̂£Ó˚ xÇü ˛ô%òÜ≈‡˛ò ~ÓÇ x˛ôÓ˚yï î,üƒ ì˛îhs˛ ˆÌ Ï̂Ñ˛

≤ÃyÆ !Ó˛ô%ú «˛!ì˛@˘Ãhfl˛ ≤Ãõyí ˛˛ô%ò!ò≈õ≈y Ï̂íÓ˚ xhs˛¶%≈̨ _´– Üy!v ¸̨ Óy Ñ˛yÓ˚ ≤Ãlfl˛ì˛Ñ˛yÓ˚Ñ˛ñ ˛ô%òÓ˚&k˛yÓ˚Ñ˛yÓ˚# ~ÓÇ ˆõÓ˚yõì˛Ñ˛yÓ#̊Ó˚y

î#á≈ ¢õ Ï̂Î˚Ó˚ ãòƒ 3D õ%oí ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈò–

1.3.5 xy!›≈˛!ö˛!üÎ˚yú £z Ï̂r›˛!ú Ï̂ã™ (AI)
Ñ,̨ !eõ Ó%!k˛õ_y S~xy£zV Ñ˛!¡ôv z̨›˛yÓ˚ !ÓK˛y Ï̂òÓ˚ ~õò ~Ñ˛!›˛ !îÑ˛ ˆÎ!›˛ Ó%!k˛õyò ˆõ!üò ˜ì˛!Ó˚Ó˚ Á˛ôÓ˚ ˆãyÓ˚

ˆîÎ˚ñ Îy õyò%̂ Ï°ÏÓ˚ õ Ï̂ì˛y Ñ˛yã Ñ˛Ó˚̂ ÏÓ ~ÓÇ ≤Ã!ì˛!e´Î˚y ˆîÖy Ï̂Ó– ~ Ï̂«˛ Ï̂e Ñ˛Z˛ ¢òy_´Ñ˛Ó˚í (speech recognition),
!ü«˛yñ ˛ô!Ó˚Ñ˛“òyñ !Ó!¶˛ß¨ ¢õ¢ƒyÓ˚ ¢õyïy Ï̂òÓ˚ õ Ï̂ì˛y !Ó°ÏÎ˚=!ú xy!›≈̨ !ö˛!üÎ˚yú £ẑ Ïr›˛!ú Ï̂ã™ÈÙÈ~Ó˚ xhs˛¶%≈̨ _´ £ Ï̂Î˚̂ ÏäÈ–
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~ xy£z xƒy!≤’ Ï̂Ñ˛üò ≠ Ñ,̨ !eõ Ó%!k˛õ_y ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ ˆ«˛ Ï̂e ì˛yÓ˚ xÓîyò ˆÓ˚̂ ÏÖ Ï̂äÈ– v z̨îy£Ó˚í=!ú !ò¡¨Ó˚*˛ô ≠

 ˛fl ∫̨yfl˛iƒ Ï̂¢Óy ~ xy£z ≠ fl ∫̨yfl˛iƒ ˆ«˛ Ï̂e ¢Ó Ï̂â˛ Ï̂Î˚ Ó Ï̂v ¸̨y â˛ƒy Ï̂úO £ú ˆÓ˚yÜ#Ó˚ üyÓ˚#!Ó˚Ñ˛ v z̨ß¨!ì˛ ~ÓÇ fl ∫̨yfl˛i

¢Çe´yhs˛ ÖÓ˚â˛ £…y¢ Ñ˛Ó˚y– Óì≈̨ õy Ï̂ò ˆÑ˛y¡ôy!ò=!ú õyò%̂ Ï°ÏÓ˚ ì%̨ úòyÎ˚ xyÓ˚Á ¶˛y Ï̂úy ~ÓÇ o&ì˛ ˆÓ˚yÜ !òí≈̂ ÏÎ˚Ó˚

ãòƒ ˆõ!üò úy!ò≈Ç ≤Ã Ï̂Î̊yÜ Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛– ~Ó̊ õ Ï̂ïƒ xòƒì˛õ Ï̂¢Ó̊y ˛ô!Ó̊!â˛ì˛ fl ∫̨yfl įƒ Ï̂¢Óy ≤ÃÎ%!_´!›˛ £ú xy£z!Ó~õ

ÁÎ˚y›˛¢ò– ~›˛y õyò%̂ Ï°ÏÓ˚ fl ∫̨y¶˛y!ÓÑ˛ ¶˛y°Ïy ˆÓy Ï̂G˛ ~ÓÇ ~!›˛ ≤ÃŸ¿ !ãK˛y¢y Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– !¢ Ï̂fi›˛õ!›˛ ˆÓ˚yÜ#Ó˚

ì˛Ìƒ ~ÓÇ xòƒyòƒ v z̨̨ ôú∏˛ ì˛Ìƒ=!ú Ï̂Ñ˛ Ü¶˛#Ó˚¶˛y Ï̂Ó xò%ïyÓò Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ xò%õyò ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ

v z̨̨ ôfl˛iy˛ôò Ñ˛ Ï̂Ó˚– xòƒyòƒ ~ xy£z xƒy!≤’ Ï̂Ñ˛üò=!úÓ˚ õ Ï̂ïƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £ú â˛ƒy›˛Ó›˛¢– ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚

ˆ≤Ãy@˘Ãyõ ≤ÃŸ¿=!ú v z̨_Ó˚ !î Ï̂ì˛ ~ÓÇ @˘Ãy£Ñ˛ Ï̂îÓ˚ ¢£yÎ˚ì˛y Ñ˛Ó˚̂ Ïì˛ñ ö˛ Ï̂úyxy˛ô ~ƒy˛ô Ï̂Î˚r›˛ Ï̂õr›˛=!úÓ˚ ¢õÎ˚

!òï≈yÓ˚̂ Ïí ¢£yÎ˚ì˛y Ñ˛Ó˚̂ Ïì˛ Óy !Ó!úÇ ≤Ã!e´Î˚yÓ˚ õyïƒ Ï̂õ ˆÓ˚yÜ# Ï̂îÓ˚ ¢£yÎ˚ì˛ ~ÓÇ ≤ÃyÌ!õÑ˛ !â˛!Ñ˛Í¢y ≤Ã!ì˛!e´Î˚y

(feedback) ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ¶˛yâ%≈̨ Î˚yú fl ∫̨yfl˛iƒ ¢£yÎ˚Ñ˛=!úÓ˚ xhs˛¶%≈̨ _´–

 ~ xy£z ÓƒÓ¢yÎ˚ ≠ õyò%°Ï ˆÎ Ñ˛yã=!ú ÓyÓ˚ÓyÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ ˆÓ˚y Ï̂Óy!›˛: ≤Ã!e´Î˚y x Ï̂›˛y Ï̂õü Ï̂òÓ˚ õyïƒ Ï̂õ

~£z Ñ˛yã=!ú fl ∫̨Î˚Ç!e´¶˛y Ï̂Ó Ñ˛Ó˚y ¢Ω˛Ó £ Ï̂FäÈ– !Ñ˛¶˛y Ï̂Ó @˘Ãy£Ñ˛ Ï̂îÓ˚ ˛ô!Ó˚̂ ÏÓüò ¶˛y Ï̂úy¶˛y Ï̂Ó Ñ˛Ó˚y ÎyÎ˚ ˆ¢

¢¡ô Ï̂Ñ≈̨  ì˛Ìƒ v ẑ̨ Ïß√yâ˛ò Ñ˛Ó̊ Ï̂ì˛ ˆõ!üò úy!ò≈Ç xƒyÜÜ!Ó̊îõ=!ú !Ó Ï̂Ÿ’°Ïí ~ÓÇ !¢xyÓ̊~õ ≤’ƒy›˛ö˛õ≈=!ú Ï̂ì˛

ì˛yÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £ Ï̂FäÈ– â˛ƒy›˛ Ó›˛¢ (Chatbots) @˘Ãy£Ñ˛ Ï̂îÓ̊ x!Óú Ï̂¡∫ ˆ¢Óy ≤Ãîyò Á Ï̂Î̊Ó ¢y£z›˛=!ú Ï̂ì˛

xhs˛¶%≈̨ _´ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ–

 ~ xy£z !ü«˛y ≠ fi›%̨ Ï̂v˛r›˛ Ï̂îÓ˚ ˆ@˘Ãv˛ ≤Ã!e´Î˚y fl ∫̨Î˚Ç!e´Î˚ Ñ˛ Ï̂Ó˚ñ ~ xy£z !ü«˛Ñ˛ Ï̂îÓ˚ xyÓ˚Á ¢õÎ˚ ≤Ãîyò

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~ xy£z !ü«˛yÌ≈# Ï̂îÓ˚ õ)úƒyÎ˚ò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ì˛y Ï̂îÓ˚ â˛y!£îy xò%ÎyÎ˚# ˛ôy‡˛ƒ !Ó°ÏÎ˚

(subject) ¢Çe´yhs˛ !Ó!¶˛ß¨ ì˛Ìƒ ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆÑ˛yÌyÎ˚ ~ÓÇ !Ñ˛¶˛y Ï̂Ó äÈye !üÖ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ~

xy£z ì˛y ¢%!ò!ÿ˛ì˛ Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚–

 ~ xy£z ö˛y£zòƒy™ ≠ xy!Ì≈Ñ˛ ≤Ã!ì˛¤˛yò=!ú ì˛y Ï̂îÓ̊ v z̨̨ ô Ï̂¶˛y_´y Ï̂îÓ̊ ãòƒ ÓƒÓ£*ì˛ xy!Ì≈Ñ˛ xƒy!≤’ Ï̂Ñ˛üò=!ú Ï̂ì˛

~ xy£z ˆ›˛Ñ˛òú!ã ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈ– ˆÎõò Óƒ!_´Üì˛ ì˛Ìƒ ¢Ç@˘Ã£ ~ÓÇ xy!Ì≈Ñ˛ ˛ôÓ˚yõü≈ ≤Ãîyò–

xy£z!Ó~õ ÁÎ˚y›˛¢òÈÙÈ~Ó˚ õ Ï̂ì˛y xòƒyòƒ ˆ≤Ãy@˘Ãyõ=!ú ~Ñ˛!›˛ Óy!v ¸̨ ˆÑ˛òyÓ˚ ≤Ã!e´Î˚y Ï̂ì˛ ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y

£ Ï̂Î̊ Ï̂äÈ– xyãñ ¢ö˛›˛ÁÎ̊ƒyÓ̊ÈÙÈ~Ó̊ õyïƒ Ï̂õ !Ó!¶˛ß̈ ˆüÎ̊yÓ̊ õy Ï̂Ñ≈̨ Ï̂›˛ fl ∫̨Î̊Ç!e´Î̊¶˛y Ï̂Ó ˆ› Δ̨!v˛Ç Ñ˛Ó̊y ¢Ω˛Ó £ Ï̂FäÈ–

 ~ xy£z v z̨Í˛ôyîò ≠ ~!›˛ ~õò ~Ñ˛!›˛ ~úyÑ˛y (area) ˆÎÖy Ï̂ò Ñ˛yÎ≈ ≤Ã!e´Î˚y ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ õyò%̂ Ï°ÏÓ˚

˛ô!Ó˚Ó Ï̂ì≈̨  ~ xy£z ˛ô!Ó˚â˛y!úì˛ ˆÓyÓ˚›˛=!ú Ï̂Ñ˛ xhs˛¶%≈̨ _´ Ñ˛Ó˚y £ Ï̂FäÈ–

1.3.6 ˆÓ˚!v˛Á !ö ̨ Ï̂Ñ˛y Ï̂Î˚!™ xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üò (RFID)
ˆÓ˚!v˛Á !ö ̨ Ï̂Ñ˛y Ï̂Î˚!™ xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üò ~Ñ˛!›˛ ˛ôk˛!ì˛ ÎyÓ˚ õyïƒ Ï̂õ ˆÓ˚!v˛Á ì˛Ó˚D ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆÑ˛y Ï̂òy ~Ñ˛!›˛

Ólfl˛Ó˚ ¢y Ï̂Ì Î%_´ ›˛ƒyÜÈÙÈ~ ¢ÇÓ˚!«˛ì˛ ì˛Ìƒ ˛ôv ¸̨̂ Ïì˛ ˛ôyÓ˚y ÎyÎ˚– ~Ó˚ õyïƒ Ï̂õ ~Ñ˛!›˛ ›˛ƒyÜ !Ñ˛ñ ì˛y Ñ˛ Ï̂Î˚Ñ˛ ö%̨ ›˛ î)Ó˚

ˆÌ Ï̂Ñ˛ ˛ôv ¸̨̂ Ïì˛ ˛ôyÓ˚y ÎyÎ˚–

Ñ˛õ≈̨ ôk˛!ì˛ ≠ ~Ñ˛!›˛ xyÓ˚~ö˛xy£z!v˛ !¢ Ï̂fi›˛ Ï̂õÓ˚ î%!›˛ xÇü !ò Ï̂Î˚ Ü!‡˛ì˛– ~Ñ˛!›˛ £ú ˆú Ï̂Óú Óy ›˛ƒyÜ ~ÓÇ

x˛ôÓ˚!›˛ £ú ~Ñ˛!›˛ £y Ï̂ì˛ ïÓ˚yÓ˚ !v˛¶˛y£z¢ (Hand held device) ›˛ƒyÜ=!ú ~Ñ˛!›˛ › Δ̨y™!õ›˛yÓ˚ ~ÓÇ ~Ñ˛!›˛ !Ó˚!¢¶˛yÓ˚

~!Ïr›˛òyÓ˚ (Antenna) ¢y Ï̂ì˛ Î%_´ Ìy Ï̂Ñ˛– ›˛ƒyÜ=!úÓ˚ xyÓ˚~ö˛xy£z!v˛ v z̨̨ ôyîyò!›˛ Ï̂ì˛ î%!›˛ xÇü Ó˚̂ ÏÎ˚̂ ÏäÈó ~Ñ˛!›˛

õy£ẑ Ïe´y!â˛˛ô Îy ì˛Ìƒ ¢M˛ÈÎ̊ ~ÓÇ ˛≤Ã!e´Î̊y Ñ˛ Ï̂Ó̊– x˛ôÓ̊!›˛ £ú ~!Ïr›˛òy ˆÎ!›˛ ì˛Ìƒ @˘Ã£í ~ÓÇ ˆ≤ÃÓ̊í Ñ˛ Ï̂Ó̊– xyÓ̊~ö˛xy£z!v˛

Î%_´ ˆÑ˛y Ï̂òy ~Ñ˛!›˛ !ò!î≈‹T Ólfl˛Ó˚ ãòƒ ~Ñ˛!›˛ !ò!î≈‹T !¢!Ó˚Î˚yú òy¡∫yÓ˚ Óy ˆÑ˛yv˛ Ìy Ï̂Ñ˛– ~£z ›˛ƒyÜÈÙÈ~ Ólfl˛!›˛ ¢¡ô!Ñ≈̨ ì˛

ÎyÓì˛#Î˚ ì˛Ìƒ £zò Ï̂Ñ˛yv˛ (incode) Ñ˛Ó˚y Ìy Ï̂Ñ˛– £y Ï̂ì˛ ïÓ˚y !v˛¶˛y£z¢!›˛Ó˚ õyïƒ Ï̂õ ˆÓì˛yÓ˚ ì˛Ó˚D ˆ≤ÃÓ˚íÈÙÈ~Ó˚ õyïƒ Ï̂õ
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›˛ƒyÜÈÙÈ~Ó˚ õïƒ!fl˛iì˛ ì˛Ìƒ ~!r›˛òy!›˛Ó˚ õyïƒ Ï̂õ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ ~ÓÇ ˆ¢!›˛ ˆ¢r› Δ̨yú ¢y¶≈̨ y Ï̂Ó˚ ˛ôy!‡˛ Ï̂Î˚ ˆîÎ˚– ~£z¶˛y Ï̂Ó  ˆÑ˛y Ï̂òy

Ólfl˛Ó˚ ì˛yÍ«˛!íÑ˛ xÓfl˛iyò Á ì˛yÓ˚ ÎyÓì˛#Î˚ ì˛Ìƒ ˆ¢r›˛yú ¢y¶≈̨ y Ï̂Ó˚ ¢ÇÜ,£#ì˛ Ìy Ï̂Ñ˛–

ˆÓ˚!v˛Á !ö ̨ Ï̂Ñ˛y Ï̂Î˚!™ xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üòÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ ≠

˛ô!Ó˚Ó£ Ï̂òÓ˚ xÌ≈ ≤Ãîyò ≠ ˆ›˛yú Ó˚yhfl˛y=!úÓ˚ ˆ«˛ Ï̂e ˆ›˛yú ¢Çe´yhs˛ xÌ≈ xyîy Ï̂Î˚Ó˚ ˆî!Ó˚ î)Ó˚ Ñ˛Ó˚̂ Ïì˛ñ £ẑ ÏúÑ˛› Δ̨!òÑ˛

ˆ›˛yú Ñ˛y Ï̂úÑ˛üò S£z!›˛!¢V !¢ Ï̂fi›˛õÈÙÈ~Ó˚ õyïƒ Ï̂õ ˜Óî%ƒ!ì˛ò¶˛y Ï̂Ó ˆ›˛yú ¢Ç@˘Ã£ Ñ˛Ó˚y £Î˚– Üy!v ¸̨=!ú ˆ›˛y Ï̂úÓ˚ õïƒ !î Ï̂Î˚

ÎyÓyÓ˚ ¢õÎ˚ Ìyõy Ï̂ì˛ £ Ï̂Ó òyñ Üy!v ¸̨!›˛ Î!î ˆ≤Ãy@˘Ãy Ï̂õ ì˛y!úÑ˛y¶%̨ _´ £Î˚ ì˛ Ï̂Ó fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó xÌ≈ ≤Ãîyò Ñ˛Ó˚y £Î˚

~ÓÇ Î!î ~!›˛ òy £Î˚ ì˛ Ï̂Ó !¢ Ï̂fi›˛õ!›˛ ~Ñ˛!›˛ ì˛Ó˚D ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚ Îy Üy!v ¸̨!›˛ Ï̂Ñ˛ ˆ›˛yúÈÙÈ~Ó˚ õïƒ !î Ï̂Î˚ ˆÎ Ï̂ì˛ xò%õ!ì˛

ˆîÎ˚ òy– x Ï̂òÑ˛ ˆ«e !≤Ã Į̈̂ ô£zv˛ › Δ̨y™ Į̈̂ ôy›≈̨  ˛ôy Ï̂¢ (Pass) xyÓ˚~ö˛xy£z!v˛ ›˛ƒyÜÎ%_´ Ìy Ï̂Ñ˛ñ ì˛yÓ˚ ö˛ Ï̂ú xyõÓ˚y ÎÖò

Îyì˛yÎ˚yì˛ Ñ˛!Ó˚ ì˛Öò ˛ôyÓ!úÑ˛ › Δ̨y™ Į̈̂ ôy Ï̂›≈̨ Ó˚ ≤Ã Ï̂Óü ˛ô Ï̂Ì õ)úƒ ≤Ãîy Ï̂òÓ˚ Ñ˛yã!›˛ fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó ¢¡ôß¨ £ Ï̂Î˚ ÎyÎ˚

~ÓÇ ≤Ãfl˛iyò ˛ô Ï̂ÌÁ ≤Ã Ï̂Ó Ï̂üÓ˚ xò%õ!ì˛ ˆõ Ï̂ú–

¢¡ôî ÓƒÓfl įy˛ôòy ≠ xyãÑ˛yú ¢Ó Ï̂â˛ Ï̂Î˚ xyï%!òÑ˛ ~ÓÇ Ñ˛yÎ≈Ñ˛Ó˚ ¢Çfl˛iy=!ú ¢¡ôî › Δ̨ƒy!Ñ˛Ç fl ∫̨Î˚Ç!e´Î˚ Ñ˛Ó˚yÓ˚

ãòƒ RFID ≤ÃÎ%!_´ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈ– RFID ¢õyïyò=!úÓ˚ v z̨̨ ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ !¢ Ï̂fi›˛õ õƒyò%Î˚yú › Δ̨ƒy!Ñ˛Ç myÓ˚y ¢,‹T

x Ï̂òÑ˛ ¢õ¢ƒy ~v ¸̨y Ï̂òy ¢Ω˛Ó– xyÓ˚~£zxy£z!v˛ !î Ï̂Î˚ ˛ôíƒ ˛ô!Ó˚Ó£ò ¢¡ô!Ñ≈̨ ì˛ Ñ˛yã=!ú x Ï̂òÑ˛ !òÖ%§ì˛¶˛y Ï̂Ó Ñ˛õ

¢õ Ï̂Î˚ ~ÓÇ v z̨̨ ôÎ%_´ !òÓ˚y˛ô_yÓ˚ õyïƒ Ï̂õ ¢¡ôyîò Ñ˛Ó˚y ¢Ω˛Ó– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ÎÖò ˆÑ˛y Ï̂òy

ˆÜfi›˛ ˆ£y Ï̂›˛ Ï̂ú ÌyÑ˛ Ï̂Óòñ ì˛Öò ì˛yÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ ÎyÓì˛#Î˚ v z̨̨ ôyîyò RFID ›˛ƒyÜ myÓ˚y !òÎ˚!s˛fì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

ú!ã!fi›˛Ñ˛ ≠ ˛ôíƒ ~ÓÇ ˛ôƒy Ï̂ú›˛=!ú xyÓ˚~ö˛xy£z!v˛ ›˛ƒyÜ Ñ˛Ó˚y ÌyÑ˛ Ï̂úñ Ö%Ó Ñ˛õ ¢õ Ï̂Î˚ ˆ¢=!ú =îyõãyì˛

Ñ˛Ó˚y ¢Ω˛Ó £Î˚– ~Ñ˛£z ¢y Ï̂Ì ì˛yÓ˚ ì˛yÍ«˛!íÑ˛ xÓfl˛iyò ~ÓÇ ˛ô!Ó˚õyí ˛ô%Cyò%̨ ô%CÓ˚* Į̈̂ ô ãyòy ¢Ω˛Ó £Î˚– ~Ó˚ ö˛ Ï̂úñ

~Ñ˛!›˛ !Óüyú !v˛˛ôy›≈̨ Ï̂õr›˛yú ˆfi›˛y Ï̂Ó˚ ≤Ã!ì˛!›˛ ˛ô Ï̂íƒÓ˚ fi›˛Ñ˛ ≤Ã!ì˛õ%£)̂ Ïì≈̨  ãyòy ¢Ω˛Ó £ Ï̂Î˚ Ìy Ï̂Ñ˛–

=îyõãyì˛Ñ˛Ó˚í ≠ xyÓ˚~ö˛xy£z!v˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ õ)ú v ẑ̨ Ïjüƒ £ú Ñ˛y Ï̂ãÓ˚ ~ÓÇ ˆÎÔ!_´Ñ˛ ÖÓ˚â˛ £…y¢ Ñ˛ Ï̂Ó˚

=îyõ=!úÓ˚ î«˛ì˛y Ó,!k˛ Ñ˛Ó˚y– xò%Ó˚*˛ô¶˛y Ï̂Óñ ¢õhfl˛ ïÓ˚̂ ÏòÓ˚ !ÓÓÓ˚íñ ˆÎõò ¢y£zãñ =íõyòñ ˆîü £zì˛ƒy!îÓ˚ ¢y Ï̂Ì

˛ôíƒ=!ú ¢!‡˛Ñ˛¶˛y Ï̂Ó =îyõãyì˛ Ñ˛Ó˚y– ~£z¶˛y Ï̂Ó ÖÓ˚â˛ ~ÓÇ ¢õÎ˚ î%̂ Ï›˛y£z ¢y◊Î˚ £Î˚–

≤Ãyí# ¢òy_´Ñ˛Ó˚í ≠ RFID ¢£ ≤Ãyí# Ï̂îÓ˚ ›˛ƒy!ÜÇ ~Ñ˛!›˛ Ñ,̨ °Ï̂ ÏÑ˛Ó˚ ãòƒ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ £y!ì˛Î˚yÓ˚– ≤Ã!ì˛!›˛

≤Ãyí#Ó˚ Áãòñ ÓÎ˚¢ñ ÓÇüÓ,!k˛ñ !â˛!Ñ˛Í¢yÓ˚ !ÓÓÓ˚í £zì˛ƒy!î ¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ ¢òy_´ Ñ˛Ó˚yÓ˚ ˛ôyüy˛ôy!ü ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚

¢y£y Ï̂Îƒ òì%̨ ò ì˛Ìƒ xy˛ô Ï̂úyv˛ Ñ˛ Ï̂Ó˚ ì˛Ìƒ xy˛ô Ï̂v˛›˛ Ó˚yÖ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– ö˛ Ï̂ú ¢!‡˛Ñ˛ ¢õ Ï̂Î˚ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ≤ÃyíÓ˚

ˆ«˛ Ï̂e ≤Ã Ï̂Î˚yãò#Î˚ ÓƒÓfl˛iy ˆòÁÎ˚y ¢Ω˛Ó £Î˚–

¢yã≈yÓ˚# ≠ £y¢˛ôyì˛y Ï̂ú RFID  ≤ÃÎ%!_´ x Ï̂òÑ˛=!ú ˆ«˛ Ï̂e ÓƒÓ£yÓ˚ £ Ï̂Î˚ Ìy Ï̂Ñ˛ñ ˆÎõòñ x Ï̂fl˛fy˛ôâ˛yÓ˚ Îs˛f=!ú

› Δ̨ƒyÑ˛ Ñ˛Ó˚yÓ˚ ãòƒ Óƒ!_´ÈÙÈˆÓ˚yÜ#ñ îü≈Ñ˛ ~ÓÇ Ñ˛õ≈# Ï̂îÓ˚ › Δ̨ƒy!Ñ˛ÇÈÙÈ~Ó˚ ãòƒ– fl ∫̨yfl˛iƒ Ï̂¢Óy !ü Ï̂“ xyÓ˚~ö˛xy£z!v˛ ≤ÃÎ%!_´Ó˚

ÓƒÓ£y Ï̂Ó̊Ó̊ ö˛ Ï̂ú ≤Ã Ï̂Î̊yãò#Î̊ =Ó̊&c˛ô)í≈ x Ï̂fl f̨y˛ôâ˛yÓ̊ ¢Ó̊Oyõ=!ú ¢£ Ï̂ã Ö%§̂ Ïã ˛ôyÁÎ̊y ¢Ω˛Ó £Î̊ñ ˛ôyüy˛ôy!ü xÌ≈̂ Ïò!ì˛Ñ˛

ÖÓ˚â˛ £…y¢ Óy fl ∫̨yfl˛iƒ Ï̂¢Óy ¶˛Óò=!ú Ï̂ì˛ !òÓ˚̨ ô_y Ó,!k˛ Á ¢Ω˛Ó £ Ï̂Î˚̂ ÏäÈ– £y¢˛ôyì˛yú=!ú Ï̂ì˛ ¢Ó Ï̂â˛ Ï̂Î˚ ¢yïyÓ˚í

xyÓ˚~ö˛xy£z!v˛ xƒy!≤’ Ï̂Ñ˛üò=!ú £ú £zò Ï̂¶˛r›˛!Ó˚ › Δ̨ƒy!Ñ˛Çñ Ñ˛ Ï̂r› Δ̨yú xƒy Ï̂:¢ñ fi›˛yö˛ ~ÓÇ ˆÓ˚yÜ# Ï̂îÓ˚ › Δ̨ƒy!Ñ˛Ç ¢Ó˚Oyõ

› Δ̨ƒy!Ñ˛Ç !v˛¢ Į̈̂ ôy Ï̂ãÓú v z̨̨ ôyîyò=!ú › Δ̨ƒy!Ñ˛Çñ Ó Ï̂v ¸̨y/ÓƒÎ˚Ó˝ú ¢Ó˚Oyõñ ú!u»̨  › Δ̨ƒy!Ñ˛Ç £zì˛ƒy!î–

xƒy Ï̂:¢ !òÎ˚s˛fí ≠ xyÓ˚~ö˛xy£z!v˛ xƒy Ï̂:¢ Ñ˛ Ï̂r› Δ̨yú !¢ Ï̂fi›˛õ=!ú Ï̂Ñ˛ ˆÑ˛yÌyÎ˚ ~ÓÇ Ñ˛Öò ~!›˛ ~Ñ˛!›˛ !Ó!”˛Ç

Óy Ó˚& Ï̂õ ≤Ã Ï̂Óü Ñ˛Ó˚̂ ÏäÈ ì˛y ¢òy_´ Ñ˛Ó˚̂ Ïì˛ Ñ˛yã Ñ˛ Ï̂Ó˚– ˆÑ˛yòÁ ¢Çfl˛iyÓ˚ ˆfl˛ôy›≈̨ ¢ Óy ¢D#ì˛ v z̨Í¢ Ï̂ÓÓ˚ õ Ï̂ì˛ á›˛òy

¢¡ô Ï̂Ñ≈̨ ñ !Ó Ï̂ü°Ïì˛ !ò!î≈‹T fl˛iy Ï̂ò Óƒ!_´ Ï̂îÓ˚ ≤Ã Ï̂Ó Ï̂üÓ˚ xò%õ!ì˛ !î Ï̂ì˛ Óy xfl ∫̨#Ñ˛yÓ˚ Ñ˛Ó˚̂ Ïì˛ ~!›˛ v z̨̨ ô Ï̂ÎyÜ#– x!ö˛ Ï̂¢ñ

Ñ˛õ≈# Ï̂îÓ˚ ¢õÎ˚¢)!â˛ Á xò%≤Ã Ï̂Óü !òÎ˚s˛f Ï̂íÓ˚ ãòƒ ˆÑ˛y¡ôy!òÓ˚ õ Ï̂ïƒ ~£z ~Ñ˛£z Ñ˛yã ¢¡ôß¨ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–
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˛ôy¢ Į̈̂ ôy›≈̨  ≠ ~Ñ˛!›˛ ~õ Ï̂Ó Ï̂v˛v˛ !â˛˛ô !î Ï̂Î˚ ˜ì˛!Ó˚ ˛ôy¢ Į̈̂ ôy›≈̨ =!ú Ï̂Ñ˛ Óy Ï̂Î˚y Ï̂õ!› Δ̨Ñ˛ ˛ôy¢ Į̈̂ ôy›≈̨ ñ £z̨ ˛ôy¢ Į̈̂ ôy›≈̨  Óy

!v˛!ã›˛yú ˛ôy¢ Į̈̂ ôy›≈̨  Óúy £Î˚– ~£z !â˛˛ô!›˛ Ï̂ì˛ Óy Ï̂Î˚y Ï̂õ!› Δ̨Ñ˛ ì˛Ìƒ Ó˚̂ ÏÎ˚̂ ÏäÈ Îy ˛ôy¢ Į̈̂ ôy›≈̨  ïyÓ˚̂ ÏÑ˛Ó˚ ˛ô!Ó˚â˛Î˚ ≤Ãõyí Ñ˛Ó˚̂ Ïì˛

ÓƒÓ£*ì˛ £Î˚– E-passport ~Ó˚ RFID !â˛˛ô=!ú Ï̂ì˛ ¢ÇÓ˚!«˛ì˛ ì˛Ìƒ ˆî Ï̂üÓ˚ ò#!ì˛Ó˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– ¢yïyÓ˚í

ì˛Ìƒ ¢ÇÓ˚«˛í ˆÎõò òyõñ ì˛y!Ó˚Ö ~ÓÇ ãß√ fl˛iyòñ !úDñ ãyì˛#Î˚ì˛y ~ÓÇ äÈ!ÓÓ˚ ~Ñ˛!›˛ !v˛!ã›˛yú ¢Çfl˛ÒÓ˚̂ ÏíÓ˚ õ Ï̂ïƒ

Ìy Ï̂Ñ˛– ~äÈyv ¸̨y ˛ôy¢ Į̈̂ ôy Ï̂›≈̨ Ó˚ ˆv˛›˛y !â˛ Į̈̂ ô ÌyÑ˛y xòƒyòƒ ì˛Ìƒ=!ú £úñ ˆÎõò ¢ÇÖƒyñ £z¢%ƒ ì˛y!Ó˚Ö ~ÓÇ fl˛iyò ~ÓÇ

ˆõÎ˚yî ˆü°Ï £ÁÎ˚yÓ˚ ì˛y!Ó˚Öñ ¢òy_´Ñ˛Ó˚í !¢ Ï̂fi›˛ Ï̂õÓ˚ ãòƒ ÓƒÓ£*ì˛ õyò¢¡øì˛ Óy Ï̂Î˚y Ï̂õ!› Δ̨: õ%̂ ÏÖÓ˚ fl ∫̨#Ñ,̨ !ì˛ñ xyà%̂ ÏúÓ˚

äÈy˛ô fl ∫̨#Ñ,̨ !ì˛ Óy xy£z!Ó˚ü fl ∫̨#Ñ,̨ !ì˛–

úy£ẑ ÏÓ !Ó˚ ~ÓÇ ãyî%áÓ˚ ≠ xyÓ˚~ö˛xy£z!v˛ ãyî%áÓ˚ñ úy£ẑ ÏÓ !Ó˚ ~ÓÇ xòƒyòƒ ¢¡ô!Ñ≈̨ ì˛ !Ó¶˛y Ï̂Ü ˆÓ!üÓ˚¶˛yÜ

v z̨̨ ôy Ï̂Î˚ ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y £ Ï̂FäÈ ≠

 Ólfl˛=!ú › Δ̨ƒy!Ñ˛Ç ≠ ¢Ç@˘Ã£=!úÓ˚ ¢¡ô)í≈ fi›˛Ñ˛ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚y ~Ñ˛!›˛ !Óüyú ~ÓÇ ¢õÎ˚¢y Į̈̂ ô«˛ Ñ˛yã–

xyÓ˚~ö˛xy£z!v˛Ó˚ ¢y£y Ï̂Îƒ ˆ¢£z Ñ˛yã x Ï̂òÑ˛ ¢£ Ï̂ã£z ¢¡ôyîò Ñ˛Ó˚y ÎyÎ˚–

 !òÓ˚y˛ô_y !¢ Ï̂fi›˛õ ≠ â%̨ !Ó˚Ó˚ ¢õ¢ƒy ˆÌ Ï̂Ñ˛ ãyî%áÓ˚ñ Üƒyúy!Ó˚Ó˚ õ Ï̂ì˛y ~Ñ˛!›˛ x˛ô!Ó˚£yÎ≈ ¢¡ôî Ó˚«˛y–

RFID fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó ¢òy_´ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ Îy ›˛ƒy Ï̂ÜÓ˚ Ólfl˛Ó˚ xy Ï̂®yúò › Δ̨ƒy!Ñ˛Ç myÓ˚y !òÓ˚y˛ô_y

≤Ãîyò Ñ˛ Ï̂Ó˚–

e´#v˛̧y £ẑ Ï¶˛r›˛ ¢õÎ̊ ≠ ≤Ã!ì˛ Ï̂Îy!Üì˛yÓ̊ õ Ï̂ì˛y x Ï̂òÑ˛ e´#v˛̧y £ẑ Ï¶˛ Ï̂r›˛ xÇü@˘Ã£íÑ˛yÓ̊# Ï̂îÓ̊ xÓüƒ£z ÎÌyÎÌ ¢õÎ̊

!òï≈yÓ˚í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~!›˛ Ñ˛Ó˚yÓ˚ ¢ Ï̂Ó≈y_õ v z̨̨ ôyÎ˚ £ú ì˛y Ï̂îÓ˚ ›˛ƒy!ÜÇ ~ÓÇ !òÎ˚s˛fí ˛ô Ï̂Î˚r›˛=!ú Ï̂ì˛ ˛ôy¢ Ñ˛Ó˚yÓ˚

¢õÎ˚ › Δ̨ƒy!Ñ˛Ç Ñ˛Ó˚y– RFID ÓƒÓ£y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ˆ¢!›˛ Ö%Ó ¢£ã¶˛y Ï̂Ó£z Ñ˛Ó˚y ¢Ω˛Ó–

[!â˛e ≠ 1.4]

1.4 ¢yÓ˚yÇü

 ì˛Ìƒ £ú xÌ≈Ó£ ¢ÇÜ!‡˛ì˛ ˆv˛›˛y–

 ì˛ Ï̂ÌƒÓ˚ !v˛!ã›˛y£ẑ Ïãüò !î Ï̂Î˚ñ ÓƒÓ¢yÎ˚# ≤Ã!ì˛¤˛yò=!ú ì˛y Ï̂îÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy v z̨ß¨ì˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ ~ÓÇ !v˛!ã›˛yú

¢Ó˚Oyõ=!úÓ˚ ¢%!Óïy=!ú v z̨̨ ô Ï̂¶˛yÜ Ñ˛Ó˚̂ ÏäÈ–

 ÓƒÓ¢yÎ̊ ì˛Ìƒ ≤Ã!e´Î̊yÑ˛Ó̊ Ï̂íÓ̊ xÌ≈ e´õ xò%¢y Ï̂Ó̊ !e´Î̊yÑ˛úy˛ô ¢¡ôyîò Ñ˛Ó̊y îÓ̊Ñ˛y!Ó̊ ì˛Ìƒ Ï̂Ñ˛ ÓƒÓ¢y!Î̊Ñ˛

ì˛ˆÏÌƒ Ó˚*˛ôyhs˛Ó˚–
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 Óì≈̨ õy Ï̂ò ≤ÃyÎ˚ ¢Ó ÓƒÓ¢yÎ˚# ≤Ã!ì˛¤˛yò=!ú ì˛y Ï̂îÓ˚ ÓƒÓ¢y ˛ô!Ó˚â˛yúòyÓ˚ ãòƒ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

ì˛y Ï̂îÓ˚ Á Ï̂Î˚Ó¢y£z›˛=!ú ˛ôíƒ !ÓK˛y˛ô Ï̂íÓ˚ ãòƒñ xv≈̨ yÓ˚ !ò Ï̂ì˛ñ ˛ôíƒoÓƒ !Ñ˛ò Ï̂ì˛ ~ÓÇ x!ì˛!Ó˚_´ ˛ôíƒ

!Óe´Î˚ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

 ˆ›˛!úÑ˛òö˛y Ï̂Ó̊!™Ç £ú ˆö˛yòñ Á Ï̂Î̊Ó Ñ˛ƒy Ï̂õÓ̊yñ x!v˛Á ~ÓÇ ¢£ Ï̂ÎyÜ# £zr›˛yÓ̊ Ï̂ò›˛ÈÙÈ~Ó̊ õyïƒ Ï̂õ !õ!›˛ÇÈÙÈ~Ó̊

fl˛iyò ~Ñ˛!eì˛ Ñ˛ Ï̂Ó˚ ~õò ~Ñ˛!›˛ ¶˛yâ%≈̨ Î˚yú ˛ô!Ó˚̂ ÏÓü ˜ì˛!Ó˚ Ñ˛Ó˚y ˆÎÖy Ï̂ò ˛ô,!ÌÓ#Ó˚ ˆÎ Ï̂Ñ˛y Ï̂òy ≤Ãyhs˛ ˆÌ Ï̂Ñ˛

xÇü@˘Ã£íÑ˛yÓ˚#Ó˚y ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì Óƒ!_´Üì˛ ¢y«˛yÍÑ˛y Ï̂Ó˚Ó˚ x!¶˛K˛ì˛y ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 ÁÎ̊yÓ̊ Ï̂ú¢ xƒy Ï̂:¢ ˆ≤Ãy Ï̂›˛yÑ˛ú (Wireless Access Protocol) !î Ï̂Î̊ ˆõyÓy£zú Óy!íãƒ ¢Ω˛Ó £ Ï̂Î̊ Ï̂äÈ–

 Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç £ú ≤Ã Ï̂Î˚yãò#Î˚ v˛y›˛y ~ÓÇ Ñ˛!¡ô›˛yÓ˚ ˆ≤Ãy@˘Ãyõ=!ú xyõy Ï̂îÓ˚ !òãfl ∫̨ Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨

v»̨ y£z¶˛ÈÙÈ~Ó˚ Óî Ï̂ú ~õò ˆÑ˛yÌyÎ˚ ãõy Ó˚yÖy ˆÎÖyò ˆÌ Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ì˛y Ï̂îÓ˚ ¢£ Ï̂ã ˛ôyÁÎ˚y

ÎyÎ˚ ~ÓÇ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ÎyÎ˚–

 £zr›˛yÓ̊ Ï̂ò›˛ xö˛ !ÌÇ¢ (IOT) £ú ˛ôyÓ̊fl˛ô!Ó̊Ñ˛ ¢¡ôÑ≈̨ Î%_´ ~õò ~Ñ˛!›˛ ¢òy_´Ñ˛yÓ̊# Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢ñ

Îy ~Ñ˛!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ õyò%̂ Ï°ÏÓ˚ ¢y Ï̂Ì õyò%̂ Ï°ÏÓ˚ Óy õyò%̂ Ï°ÏÓ˚ ¢y Ï̂Ì Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ïƒ ˆv˛›˛y

fl˛iyòyhs˛Ó˚ Ñ˛Ó˚ˆÏì˛ ¢y£yÎƒ Ñ˛ˆÏÓ˚–

 Ñ,̨ !eõ Ó%!k˛õ_y S~xy£zV Ñ˛!¡ôv z̨›˛yÓ˚ !ÓK˛y Ï̂òÓ˚ ~õò ~Ñ˛!›˛ !îÑ˛ ˆÎ!›˛ Ó%!k˛õyò ˆõ!üò ˜ì˛!Ó˚Ó˚ Á˛ôÓ˚

ˆãyÓ˚ ˆîÎ˚ñ Îy õyò%̂ Ï°ÏÓ˚ õ Ï̂ì˛y Ñ˛yã Ñ˛Ó˚̂ ÏÓ ~ÓÇ ≤Ã!ì˛!e´Î˚y ˆîÖy Ï̂Ó–

 ˆÓ˚!v˛Á !ö ̨ Ï̂Ñ˛y Ï̂Î˚!™ xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üò ~Ñ˛!›˛ ˛ôk˛!ì˛ ÎyÓ˚ õyïƒ Ï̂õ ˆÓ˚!v˛Á ì˛Ó˚D ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆÑ˛y Ï̂òy

~Ñ˛!›˛ Ólfl˛Ó˚ ¢y Ï̂Ì Î%_´ ›˛ƒyÜÈÙÈ~ ¢ÇÓ˚!«˛ì˛ ì˛Ìƒ ˛ôv ¸̨̂ Ïì˛ ˛ôyÓ˚y ÎyÎ˚–

1.5 xò%ü#úò#

1. ì˛ Ï̂ÌƒÓ˚ ˜Ó!ü‹Tƒ=!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚&í–

2. ÓƒÓ¢y Ï̂Î˚Ó˚ ˆ«˛ Ï̂e xyv z̨›˛ Ï̂¢y!¢≈Ç Óú Ï̂ì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

3. ˆõyÓy£zú Ñ˛õy¢≈ÈÙÈ~Ó˚ ÓƒÓ£yÓ˚=!ú !Ñ˛ !Ñ˛–

4. Ñœ̨ yv z̨v˛ Ñ˛!¡ôv z̨!›˛Ç Ï̂Î˚Ó˚ ˜Ó!ü‹Tƒ=!ú xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

5. fl˛øy›≈̨  ˆ£yõ Óú Ï̂ì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

1.6 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 1.1
2. xò%̂ ÏFäÈî 1.2.3
3. xò%̂ ÏFäÈî 1.3.1
4. xò%̂ ÏFäÈî 1.3.2
5. xò%̂ ÏFäÈî 1.3.3



~Ñ˛Ñ˛ 2  Ñ˛!¡ôv˛z›˛yÓ˚ ˛ô!Ó˚!â˛!ì˛

Ü‡˛ò

2.0 v ẑ̨ Ïjüƒ

2.1 ≤Ãhfl˛yÓòy

2.2 Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ Ñ˛yÎ≈yÓú#

2.3 Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ ˜Ó!ü‹Tƒ

2.4 ~Ñ˛!›˛ Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ ÓœÑ˛ v˛yÎ˚y@˘Ãyõ

2.5 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ ˆ≤Ãy@˘Ãyõ â˛yúy Ï̂òyÓ˚ ˛ôk˛!ì˛

2.6 ¢yÓ˚yÇü

2.7 xò%ü#úò#˛

2.8 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛

2.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ !Ó!¶˛ß¨ ˜Ó!ü‹Tƒ Á Ñ˛yÎ≈yÓú# ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy

 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ x¶˛ƒhs˛Ó˚#í Ñ˛yÎ≈Ñ˛y!Ó˚ì˛yÓ˚ ÓƒyÖƒy

 ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ Ñ˛#¶˛y Ï̂Ó ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ â˛ Ï̂ú

2.1 ≤Ãhfl˛yÓòy

xyã Ï̂Ñ˛Ó˚ !Ó Ï̂Ÿªñ Ú≤ÃÎ%!_´Û ¢yïyÓ˚í õyò%̂ Ï°ÏÓ˚ ã#ÓòïyÓ˚̂ Ïí ~Ñ˛!›˛ x˛ô!Ó˚£yÎ≈ !Ó°ÏÎ˚ £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈ– ì˛yÓ˚õ Ï̂ïƒñ

Ñ˛!¡ôv z̨›˛yÓ˚ ~Öò ˛ôÎ≈hs˛ ˜ì˛!Ó˚ Ñ˛Ó˚y ¢Ó Ï̂â˛ Ï̂Î˚ ü!_´üyú# !v˛¶˛y£z¢ Óy Îs˛f– Ñ˛!¡ôv z̨›˛yÓ˚ xyõy Ï̂îÓ˚ ˜îò!®ò ã#Ó Ï̂ò

î%î≈yhs˛ ≤Ã¶˛yÓ ˆö˛ Ï̂ú Ï̂äÈ– ~!›˛ ≤Ãì˛ƒ«˛ Óy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Ó xyõy Ï̂îÓ˚ ã#Ó Ï̂òÓ˚ ≤Ã!ì˛!›˛ !Ó°ÏÎ˚̂ ÏÑ˛ ≤Ã¶˛y!Óì˛ Ñ˛Ó˚̂ ÏäÈ– ~Ñ˛!›˛

Ñ˛!¡ôv z̨›˛yÓ˚ õ)úì˛ ~Ñ˛!›˛ Ñ˛!¡ôv z̨!›˛Ç ˆõ!üò– ~!›˛ â˛yú≈¢ Óƒy Ï̂Óã xy!Ó‹ÒyÓ˚ Ñ˛ Ï̂Ó˚!äÈ Ï̂úò– !ì˛!ò Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ãòÑ˛

!£¢y Ï̂ÓÁ ˛ô!Ó˚!â˛ì˛– xy Ï̂Ü Ñ˛!¡ôv z̨›˛yÓ˚=!ú ã!›˛ú Üíòy Ñ˛Ó˚yÓ˚ ãòƒ ÓƒÓ£*ì˛ £ì˛ ~ÓÇ ~!›˛ ˆÑ˛Óú !ÓK˛yò# ~ÓÇ

£z!O!òÎ˚yÓ˚ myÓ˚y ÓƒÓ£*ì˛ £ì˛– ≤ÃÓíì˛y!›˛ !äÈú Ó Ï̂v ¸̨y ˆv˛›˛y £ƒy Ï̂u˛ú Ñ˛Ó˚yÓ˚ ãòƒ Ó,£Í ~ÓÇ  ü!_´üyú# Ñ˛!¡ôv z̨›˛yÓ˚=!ú

!v˛ãy£zò Ñ˛Ó˚y ~ÓÇ ã!›˛ú ¢õ¢ƒy=!ú ¢õyïyò Ñ˛Ó˚y– ì˛yÓ˚y ÓƒÎ˚Ó˝ú !äÈú ~ÓÇ ì˛y£z ˆÑ˛Óúõye Ó Ï̂v ¸̨y ¢Çfl˛iy=!ú
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ì˛y Ï̂îÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚ì˛– !Ñ˛ls˛ ï# Ï̂Ó˚ ï# Ï̂Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆäÈy Ï̂›˛y ¢Çfl˛iy ~ÓÇ ~õò!Ñ˛ ¢yïyÓ˚í õyò%̂ Ï°ÏÓ˚ òyÜy Ï̂úÓ˚

õ Ï̂ïƒ â˛ Ï̂ú xy Ï̂¢– õyò%°Ï Ñ˛!¡ôv z̨›˛yÓ˚ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚̂ ÏäÈ Îy Ï̂ì˛ ~!›˛ Üíòy ~ÓÇ ˆv˛›˛y ≤Ã Ï̂¢!üÇ Ï̂Î˚Ó˚ õ Ï̂ì˛y x¢ÇÖƒ Ñ˛yÎ≈

¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ Óy ì˛y Ï̂Ñ˛ !Ó Ï̂òyîò !î Ï̂ì˛ ˛ôy Ï̂Ó˚– xyã ˆÓ˚úÁ Ï̂Î˚Ó˚ !›˛!Ñ˛›˛ !Ó!e´ ˆÌ Ï̂Ñ˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ õy£ẑ Ïe´yÁ Ï̂Î˚¶˛

Á Ï̂¶˛ò ˛ôÎ≈hs˛ ≤Ã!ì˛!›˛ v ẑ̨ Ïj Ï̂üƒ !Ó!¶˛ß¨ xyÑ˛yÓ˚ ~ÓÇ ≤ÃÑ,̨ !ì˛Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ~Öò xyõy Ï̂îÓ˚ Ñ˛y Ï̂äÈ

¢Ó≈e Ñ˛!¡ôv z̨›˛yÓ˚ Ó˚̂ ÏÎ˚̂ ÏäÈÈÙÙÙÈxyõÓ˚y ˆ¢=!ú á Ï̂Ó˚ Ó Ï̂¢ñ !Óîƒyú Ï̂Î˚ñ ¢%̨ ôyÓ˚õy Ï̂Ñ≈̨ ›˛=!ú Ï̂ì˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy!Ñ˛–

2.2 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ñ˛yÎ≈yÓú#

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ~Ñ˛!›˛ ˆ≤Ãy@˘Ãy Ï̂õÓú ˆõ!üò– ÚÚÑ˛!¡ôv z̨›˛yÓ˚ÛÛ ü∑!›˛Ó˚ x˛ôÓ˚ ~Ñ˛!›˛ xÌ≈ £ú ÚÚÜíòyÑ˛yÓ˚#

ˆõ!üòÛÛ– ~Ó˚ î%!›˛ ≤ÃyÌ!õÑ˛ Óy õ)ú ˜Ó!ü‹Tƒ £úñ ≤ÃÌõì˛ ~!›˛ !ò!î≈‹T !ò Ï̂î≈üyÓú# (special set of instruction)
xò%ÎyÎ˚# ~Ñ˛!›˛ !ò!î≈‹T ¢ÇK˛y!Î˚ì˛ ˛ôk˛!ì˛ Ï̂ì˛ (well-defined manner) ¢yv ¸̨y ˆîÎ˚– !mì˛#Î˚ì˛ñ ~!›˛ !ò Ï̂î≈üyÓú#Ó˚

~Ñ˛!›˛ ˛ô)Ó≈!òï≈y!Ó˚ì˛ ì˛y!úÑ˛y (prerecorded list of instruction) Ñ˛yÎ≈Ñ˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ SÎy Ï̂Ñ˛ xyõÓ˚y ˆ≤ÃyÜyõ

Ó!úV– xyõÓ˚y Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ~Ñ˛!›˛ ÚÚ˜Óî%ƒ!ì˛ò ˆv˛›˛y ≤Ã Ï̂¢!üÇÛÛ !v˛¶˛y£z¢ !£¢y Ï̂Ó ¢ÇK˛y!Î˚ì˛ Ñ˛!Ó˚ñ Îy £zò˛ô%›˛ @˘Ã£í

Ñ˛ Ï̂Ó˚ñ ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ ãòƒ !ò Ï̂î≈̂ ÏüÓ˚ ˆ¢›˛=!ú (set of instruction) ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ ~ÓÇ v z̨Fâ˛ Ü!ì˛ Á !ò¶%≈̨ úì˛yÓ˚

¢y Ï̂Ì xyv z̨›˛˛ô%›˛ v z̨Í˛ôß¨ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚=!ú ˜Óî%ƒ!ì˛ò ~ÓÇ !v˛!ã›˛yú (electronic and
digital)– ~Ó˚ õ Ï̂ïƒ ÓƒÓ£*ì˛ Îs˛f˛ôy!ì˛ÈÙÙÙÈˆÎõò ì˛yÓ˚ñ › Δ̨yò!ãfi›˛Ó˚ ~ÓÇ ¢y!Ñ≈̨ ›˛ Ï̂Ñ˛ £yv≈̨ ÁÎ˚ƒyÓ˚ Ó Ï̂úó !ò Ï̂î≈üyÓú# ~ÓÇ

ˆv˛›˛y (instruction and data)ÈÙÈˆÑ˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Óúy £Î˚– õ)úì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ â˛yÓ˚!›˛ ¢yïyÓ˚í Ñ˛yÎ≈

¢¡ôyîò £Î˚ ≠

1. ˆv˛›˛y Ï̂Ñ˛ £zò˛ô%›˛ !£ Ï̂¢ Ï̂Ó @˘Ã£í Ñ˛Ó˚y–

2. ˆv˛›˛y ~ÓÇ !ò Ï̂î≈ü=!ú Ï̂Ñ˛ fl˛ø,!ì˛ Ï̂ì˛ (memory) ¢ÇÓ˚«˛í Ñ˛Ó˚y ~ÓÇ ÎÖò ≤Ã Ï̂Î˚yãò £Î˚ ì˛Öò ˛ô%òÓ˚yÎ˚

ÓƒÓ£yÓ˚ Ñ˛Ó˚y–

3. !ò Ï̂î≈üyÓú# xò%ÎyÎ̊# ˆv˛›˛yÓ̊ ≤Ã!e´Î̊yãyì˛Ñ˛Ó̊í (Processing) Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ ì˛ Ï̂Ìƒ (information) Ó˚*˛ôyhs˛Ó˚

Ñ˛Ó˚y–

4. ì˛Ìƒ Óy xyv z̨›˛˛ô%›˛ Ï̂Ñ˛ ÎÌyfl˛iy Ï̂ò ˆ≤ÃÓ˚í Ñ˛Ó˚y–

v z̨îy£Ó˚í ≠ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ~Öò ¢yïyÓ˚í õyò%°Ï ¢Ó˚Ñ˛y!Ó˚ ~ÓÇ ˆÓ¢Ó˚Ñ˛y!Ó˚ v z̨¶˛Î˚ ¢Çfl˛iy=!ú ˆÌ Ï̂Ñ˛

˛ô!Ó˚̂ Ï°ÏÓy ˆ˛ô Ï̂ì˛ ¢«˛õ– ~Ó˚ ö˛ Ï̂ú ÓƒyÇÑ˛=!ú Ï̂ì˛ ˆúò Ï̂î Ï̂òÓ˚ ãòƒ @˘Ãy£Ñ˛ Ï̂îÓ˚ x Ï̂òÑ˛ Ñ˛õ ¢õÎ˚ ï Ï̂Ó˚ x Į̈̂ ô«˛y Ñ˛Ó˚̂ Ïì˛

£Î˚ñ £y¢˛ôyì˛y Ï̂ú v z̨ß¨ì˛ Á o&ì˛ ˛ô!Ó˚̂ Ï°ÏÓy ˆõ Ï̂úñ v z̨ß¨ì˛ !Ñœ̨ !òÑ˛yú ˛ôÓ˚#«˛y ~ÓÇ Ñ˛õ ¢õ Ï̂Î˚ ˆÓ˚yÜ !òí≈Î˚ ¢Ω˛Ó

£Î˚ £zì˛ƒy!î– ≤ÃÎ%!_´ ~ì˛ v z̨ß¨ì˛ £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈ ˆÎ ~Öò xyõÓ˚y Óy Ï̂¢Ó˚ !›˛!Ñ˛›˛ñ ˆÓ˚úÁ Ï̂Î˚Ó˚ !›˛!Ñ˛›˛ Óy öœ̨ y£z›˛ Îy£z

ˆ£yÑ˛ òy ˆÑ˛ò !Ó˚ãy Ï̂¶≈̨ üò Ñ˛yv z̨r›˛y Ï̂Ó˚Ó˚ ¢yõ Ï̂ò úy£ẑ Ïò òy î§y!v ¸̨̂ ÏÎ˚ ¢Ó˚y¢!Ó˚ xyõy Ï̂îÓ˚ Óy!v ¸̨ ˆÌ Ï̂Ñ˛ !›˛!Ñ˛›˛ Ó%Ñ˛ Ñ˛Ó˚̂ Ïì˛

˛ôy!Ó˚– ˆÓ˚úÁ Ï̂Î˚Ó˚ !›˛!Ñ˛›˛ !Ó˚ãy Ï̂¶ ≈̨üò ˛ôk˛!ì˛!›˛ !ò¡¨Ó˚*˛ô–

≤ÃÌõì˛ñ xyõy Ï̂îÓ˚ ¶˛yÓ˚ì˛#Î˚ ˆÓ˚ú˛ô Ï̂ÌÓ˚ Á Ï̂Î˚Ó¢y£z›˛!›˛ Ö%ú Ï̂ì˛ £ Ï̂Ó– ~Ó˚̨ ôÓ˚ Îyey ÷Ó˚& ~ÓÇ Ühs˛Óƒ ˆfi›˛üò!›˛Ó˚

òyõ £zò˛ô%›˛ !£ Ï̂¢ Ï̂Ó Á Ï̂Î˚Ó¢y£ẑ Ï›˛ !î Ï̂ì˛ £ Ï̂Ó– ÓƒÓ£yÓ˚Ñ˛yÓ˚# £zò˛ô%›˛ ˆîÓyÓ˚ ˛ô Ï̂Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆv˛›˛y ≤Ã!e´Î˚yÑ˛Ó˚í ÷Ó˚&
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Ñ˛ Ï̂Ó˚ ~ÓÇ ö˛úfl ∫̨Ó˚*˛ô ~!›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ myÓ˚y £zò˛ô%›˛ ≤Ã Ï̂Ó Ï̂üÓ˚ ì˛y!Ó˚Ö ~ÓÇ Ühs˛Óƒ xò%¢y Ï̂Ó˚ ˆ› Δ̨ò=!ú v z̨̨ ôú∏˛

!Ñ˛òy ˆ¢!›˛ xyv z̨›˛˛ô%›˛ !£ Ï̂¢ Ï̂Ó ãy!ò Ï̂Î˚ ˆîÎ˚– ì˛îò%¢y Ï̂Ó˚ xyõÓ˚y xyõy Ï̂îÓ˚ !›˛!Ñ˛›˛ Ó%Ñ˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚ ~ÓÇ ~Ó˚ ˆÌ Ï̂Ñ˛

~Ñ˛!›˛ !≤Ãr›˛ xyv z̨›˛ ˆ˛ô Ï̂ì˛ ˛ôy!Ó˚– ~£z v z̨îy£Ó˚̂ ÏíÓ˚ õyïƒ Ï̂õ xyõÓ˚y ~Öò Ó%G˛ Ï̂ì˛ ˛ôy!Ó˚ ˆÎ Ñ˛#¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ˚

xyõy Ï̂îÓ˚ ã#Óò Ï̂Ñ˛ xyÓ˚Á ¢£ã ~ÓÇ v z̨ß¨ì˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ– Ñ˛# Ï̂Óyv≈̨  Á õyv ẑ̨ Ï¢Ó˚ õyïƒ Ï̂õ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ≤Ãî_ ˆv˛›˛yñ

Ñ˛!¡ôv z̨›˛yÓ˚ ~Ñ˛!›˛ £zò˛ô%›˛ !£ Ï̂¢ Ï̂Ó @˘Ã£í Ñ˛ Ï̂Ó˚– ì˛yÓ˚̨ ô Ï̂Ó˚ ˆ¢!›˛ ≤Ã Ï̂¢¢ Ñ˛ Ï̂Ó˚ ~ÓÇ ö˛úyö˛ú Óy xyv z̨›˛˛ô%›˛!›˛ õ!ò›˛ Ï̂Ó˚Ó˚

õyïƒ Ï̂õ ≤Ãîü≈ò Ñ˛ Ï̂Ó˚–

2.3 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ˜Ó!ü‹Tƒ

¢õhfl˛ ïÓ˚í ~ÓÇ xyÑ˛y Ï̂Ó˚Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ ¢yïyÓ˚í ˜Ó!ü‹Tƒ Ó˚̂ ÏÎ˚̂ ÏäÈ– ~!›˛ x Ï̂òÑ˛ ã!›˛ú !e´Î˚yÑ˛úy˛ô

~ÓÇ Ñ˛yÎ≈ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚̂ Ïì˛ ¢«˛õ–

1. ÁÎ˚yv≈̨  ˜îá≈ƒ (Word-Length) ≠ ~Ñ˛!›˛ !v˛!ã›˛yú Ñ˛!¡ôv z̨›˛yÓ˚ Óy£zòy!Ó˚ ¶˛y°Ïy Óy Óy£zòy!Ó˚ ˆÑ˛yv˛ 0
~ÓÇ 1 myÓ˚y â˛y!úì˛ £Î˚ñ ~!›˛ ˆÑ˛Óúõye 0 ~ÓÇ 1 myÓ˚y ≤Ãî!ü≈ì˛ ì˛Ìƒ£z Ó%G˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ Óy£zòy!Ó˚

!v˛!ã›˛ Ï̂Ñ˛ ~Ñ˛!›˛ !Ó›˛ Óúy £Î˚– 8 !Ó Ï̂›˛Ó˚ ~Ñ˛!›˛ îú Óy£z›˛ !£ Ï̂¢ Ï̂Ó ˛ô!Ó˚!â˛ì˛– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ~Ñ˛¢y Ï̂Ì

ˆÎÑ˛!›˛ !Ó›˛ ~Ñ˛Óy Ï̂Ó˚ ≤Ã Ï̂¢¢ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛y Ï̂Ñ˛ ì˛yÓ˚ ÁÎ˚yv≈̨ ÈÙÈ˜îá≈ƒ (word-length) Ó Ï̂ú– ~!›˛ ~Ñ˛!›˛

Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ñ˛!¡ôv z̨!›˛Ç «˛õì˛yÓ˚ ~Ñ˛!›˛ ˛ô!Ó˚õy˛ô– ¢yïyÓ˚íì˛ ü Ï̂∑Ó˚ ˜îá≈ƒ!›˛ 8 !Ó›˛ñ 16 !Ó›˛ñ 32 !Ó›˛

Óy 64 !Ó›˛ !£ Ï̂¢ Ï̂Ó£z ÓƒÓ£*ì˛ £Î˚– ÁÎ˚yv≈̨ ÈÙÈ˜îá≈ƒ Îì˛ î#á≈ £Î˚ Ñ˛!¡ôv z̨›˛yÓ˚!›˛ ì˛ì˛ ˆÓ!ü ü!_´üyú# ˆÓyG˛yÎ˚–

v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô Óúy ÎyÎ˚ ÎÖò xyõÓ˚y ~Ñ˛!›˛ 64 !Ó›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ !Ó°Ï̂ ÏÎ˚ Ñ˛Ìy Ó!úñ ì˛yÓ˚ xÌ≈ ~!›˛Ó˚

ÁÎ˚yv≈̨  ˜îá≈ƒ £ú 64 !Ó›˛ñ 64 !Ó›˛ õy Ï̂ò £ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ö%Ó o&ì˛ ≤Ã Ï̂¢!üÇ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ ~!›˛

Ö%Ó v z̨Fâ˛ Ü!ì˛ Ï̂ì˛ â˛ú Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ˆÑ˛Óú Ñ˛ Ï̂Î˚Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ xyv z̨›˛˛ô%›˛ !î Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛£z¶˛y Ï̂Ó xyõÓ˚y

8 !Ó›˛ Óy 16 !Ó›˛ Óy 32 !Ó›˛ õy£ẑ Ïe´y≤Ã Ï̂¢¢Ó˚ Óú Ï̂ì˛ ì˛yÓ˚ ÁÎ˚yv≈̨  ˜îá≈ƒ Ï̂Ñ˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚ Ìy!Ñ˛–

2. Ü!ì˛ (Speed) ≠ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ì˛y ˆÎ ˆÑ˛yòÁ £ẑ ÏúÑ˛› Δ̨!òÑ˛ Üƒy Ï̂ã Ï̂›˛Ó˚ Ü!ì˛ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ ˜Ó!ü‹Tƒ–

ˆÑ˛yòÁ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÑ˛yòÁ ¶%̨ ú äÈyv ¸̨y£z Ñ˛ Ï̂Î˚Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ Ï̂Î˚Ñ˛ !õ!úÎ˚ò !ò Ï̂î≈üyÓú# (Millions of
Instruction) Ñ˛yÎ≈Ñ˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ü!_´ Óyv ¸̨yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì Ü!ì˛Á Óy Ï̂v ¸̨– ~Ñ˛!›˛

Ñ˛!¡ôv z̨›˛yÓ˚ ~Ñ˛ !õ!ò Ï̂›˛Ó˚ ¶˛@¿yÇ Ï̂üÓ˚ õ Ï̂ïƒ ˆÎ Ó Ï̂v ¸̨y Ñ˛yã!›˛ ¢¡ôß¨ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ˆ¢!›˛ ˆÎ ˆÑ˛yòÁ ¢yïyÓ˚í

õyò%̂ Ï°ÏÓ˚ myÓ˚y ¢M˛Èy!úì˛ £ Ï̂ì˛ Ñ˛ Ï̂Î˚Ñ˛ ár›˛y Óy Ñ˛ Ï̂Î˚Ñ˛ ÓäÈÓ˚ ¢õÎ˚ úyÜ Ï̂ì˛ ˛ôy Ï̂Ó˚– Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ü!ì˛Ó˚

˛ô!Ó˚õy Į̈̂ ôÓ˚ ~Ñ˛Ñ˛!›˛ £ú ˆõÜy £y›≈̨ ã (MHz) xÌ≈yÍ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ Ï̂Î˚Ñ˛ !õ!úÎ˚ò !ò Ï̂î≈!üÑ˛y Óy !ÜÜy

£y›≈̨ ã (GHz) xÌ≈yÍ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ Ï̂Î˚Ñ˛ !Ó!úÎ˚ò !ò Ï̂î≈üyÓú# ˆv˛fl˛Ò›˛˛ô ~ÓÇ úƒy˛ô›˛ Į̈̂ ôÓ˚ õ Ï̂ì˛y

¢y¡±!ì˛Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ ≤Ã Ï̂¢¢ Ñ˛Ó˚y ÎyÎ˚– xy Ï̂Ó˚Ñ˛!›˛ v z̨îy£Ó˚í !£ Ï̂¢ Ï̂Ó Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ¢%̨ ôyÓ˚

Ñ˛!¡ôv z̨›˛yÓ˚=!ú òƒy Ï̂òy Ï̂¢ Ï̂Ñ˛u˛ñ ˆÑ˛y Ï̂òy ˆÑ˛y Ï̂òy ˆ«˛ Ï̂e !˛ô Ï̂Ñ˛y Ï̂¢ Ï̂Ñ˛ Ï̂u˛ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y Ü!ì˛ Ï̂ì˛ Ñ˛yã Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚ÈÙÙÙÈÎy õy£ẑ Ïe´y Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ ~Ñ˛ £yãyÓ˚ ˆÌ Ï̂Ñ˛ ~Ñ˛ !õ!úÎ˚ò =í ˆÓ!ü o&ì˛Ü!ì˛ ¢¡ôß¨–

3. ˆfi›˛y Ï̂Ó˚ã (Storage) ≠ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ˆv˛›˛y ¢M˛ÈÎ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛Ó˚ ˆfi›˛y Ï̂Ó˚ã

«˛õì˛y Ñ˛yÎ≈ì˛ x¢#õ– ÷ï% ˆÎ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ˆv˛›˛y ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚ Ó Ï̂ú£z Ñ˛!¡ôv z̨›˛yÓ˚
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ˆfi›˛y Ï̂Ó˚ã!›˛Ó˚ =Ó˚&c x¢#õ ì˛y òÎ˚ñ ~!›˛Ó˚ ¢Ó Ï̂â˛ Ï̂Î˚ Ó Ï̂v ¸̨y =í £ú ÓƒÓ£yÓ˚Ñ˛yÓ˚# ˆÎ ì˛Ìƒ â˛yò Ñ˛!¡ôv z̨›˛yÓ˚

ˆfi›˛y Ï̂Ó̊ã Ñ˛ Ï̂Î̊Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛Ó̊ õ Ï̂ïƒ ˆ¢!›˛ ˛ô%òÓ̊&k˛yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ÎÖò ≤Ã Ï̂Î̊yãò £Î̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆfi›˛y Ï̂Ó̊ã

«˛õì˛y Óyv ¸̨y Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– v z̨îy£Ó˚í ≠ !¢!v˛ñ £yv≈̨ ÈÙÈ!v˛fl˛Ò ~ÓÇ ˆ˛ôòv»̨ y£z¶˛ÈÙÈ~Ó˚ õ Ï̂ì˛y ˆÜÔí ˆfi›˛y Ï̂Ó˚ã

!v˛¶˛y£ẑ Ï¢ (Secondary Storage Devices) ˆv˛›˛y ¢ÇÓ˚«˛í Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~äÈyv ¸̨yÁ Óúy ˆÎ Ï̂ì˛

˛ôy Ï̂Ó˚ñ ˆÑ˛yòÁ ü Ï̂∑Ó˚ xÌ≈ ãyò Ï̂ì˛ ˆ¢!›˛ ˆÑ˛Óú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ›˛y£z̨ ô Ñ˛Ó˚yÓ˚ îÓ˚Ñ˛yÓ˚ £Î˚ ~ÓÇ Ñ˛ Ï̂Î˚Ñ˛

ˆ¢ Ï̂Ñ˛ Ï̂u˛Ó˚ õ Ï̂ïƒ ö˛úyö˛ú ˛ôyÁÎ˚y ÎyÎ˚– ˆÎÖy Ï̂ò ≤Ãâ˛!úì˛ x!¶˛ïy Ï̂òÓ˚ (Dictionary) ¢y£y Ï̂Îƒ ˆ¢£z ü Ï̂∑Ó˚

xÌ≈ Ö%§̂ Ïã òy ˛ôyÁÎ˚y ˛ôÎ≈hs˛ xyõy Ï̂îÓ˚ x Ï̂òÑ˛=!ú ˛ô,¤˛y v z̨ú›˛y Ï̂ì˛ £Î˚– ¢%ì˛Ó˚yÇ o&ì˛ ~ÓÇ î«˛ ˛ôk˛!ì˛ Ï̂ì˛

≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ˆv˛›˛y ¢ÇÓ˚«˛í ~ÓÇ ˛ô%òÓ˚&k˛yÓ˚ Ñ˛Ó˚yÓ˚ «˛õì˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ~Ñ˛!›˛ =Ó˚&c˛ô)í≈ ˜Ó!ü‹Tƒ–

~!›˛ ˆÎ Ï̂Ñ˛yòÁ ≤ÃÑ˛y Ï̂Ó˚Ó˚ ˆv˛›˛y ˆÎõò ˛ôy‡˛ƒñ !â˛eñ x!v˛Áñ !¶˛!v˛Á ¢ÇÓ˚«˛í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– v z̨îyÓ˚£Ó˚í≠

1 ˆ›˛Ó˚yÓy£z›˛ Óy 1 !›˛!ÓÓ˚ ~Ñ˛!›˛ £yv≈̨  !v˛fl˛Ò £yãyÓ˚ £yãyÓ˚ £zÈÙÈÓ%Ñ˛ñ Üyòñ !¶˛!v˛Á ö˛y£zúñ â˛ú!Fâ˛e £zì˛ƒy!î

¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚–

4. ÎÌyÌ≈ì˛y (Accuracy) ≠ ˆÑ˛Óú Ü!ì˛£z òÎ˚ñ Ñ˛!¡ôv z̨›˛yÓ˚=!úÁ ì˛y Ï̂îÓ˚ ÎÌyÌ≈ì˛yÓ˚ ãòƒ ˛ô!Ó˚!â˛ì˛– ˆÎ Ï̂£ì%̨

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆÑ˛Óúõye ì˛y Ï̂Ñ˛ ˆîÁÎ̊y !ò Ï̂î≈ü=!ú xò%¢Ó̊í Ñ˛ Ï̂Ó̊ñ ì˛y£z e&!›˛ ˆîÖy !î Ï̂ú ˆ¢!›˛ ¢yïyÓ̊íì˛

x Ï̂ÎÔ!_´Ñ˛ Ñ˛yÓ̊ Ï̂í á Ï̂›˛– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ ¢!‡˛Ñ˛¶˛y Ï̂Ó ¢Ó!Ñ˛ä%È Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õ

!Ñ˛ä%È ≤ÃÎ%!_´Üì˛ ¢õ¢ƒyÓ˚ Ñ˛yÓ˚̂ Ïí e&!›˛ á›˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ ì˛ Ï̂Ó ˆÓ!üÓ˚¶˛yÜ ˆ«˛ Ï̂e e&!›˛ õyò%̂ Ï°ÏÓ˚ Ñ˛yÓ˚̂ Ïí á Ï̂›˛

Ìy Ï̂Ñ˛– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛ãò õyò%°Ï ¢ Ï̂ì˛ã õ Ï̂ò ÌyÑ˛ Ï̂ú ˆ¢ Îì˛›˛y !ò¶%≈̨ ú¶˛y Ï̂Ó Ñ˛yã Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ

Ñœ̨ yhs˛ £ Ï̂ú ì%̨ úòyÎ̊ ì˛yÓ̊ ¶%̨ úe&!›˛Ó̊ ˛ô!Ó̊õyí ˆÓ Ï̂v˛̧ ÎyÎ̊ñ ì˛ Ï̂Ó Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆ«˛ Ï̂e ~!›˛ £Î̊ òy– Ñ˛!¡ôv z̨›˛yÓ̊

¢Ó≈îy ~Ñ˛£z !ò¶%≈̨ úì˛yÓ˚ ¢y Ï̂Ì ˆÎ ˆÑ˛yòÁ ¢õ Ï̂Î˚ ˆÎ ˆÑ˛yòÁ Üy!í!ì˛Ñ˛ ¢õ¢ƒy ¢õyïyò Óy ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó̊–

5. Ó˝õ%!Öì˛y (Versatility) ≠ Ñ˛!¡ôv z̨›˛yÓ˚=!ú ~Ñ˛y!ïÑ˛ ïÓ˚̂ ÏòÓ˚ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛ ˆÑ˛Óú

Üy!í!ì˛Ñ˛ ~ÓÇ ˆÎÔ!_´Ñ˛ (Arithmetical and Logical) Ñ˛yã=!ú£z ¢¡ôyîò Ñ˛ Ï̂Ó˚ òyñ ã!›˛ú !¢~!v˛

õ Ï̂v˛!úÇ xÌÓy ˆ«˛˛ôíyfl˛f ~ÓÇ v z̨̨ ô@˘Ã£ ˛ô!Ó˚â˛yúòy (navigate) Ñ˛Ó˚̂ Ïì˛Á ˛ôy Ï̂Ó˚– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

¢y£y Ï̂Îƒ ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó̊yÓ̊ «˛õì˛yÓ̊ Ó,!k˛Ó̊ ¢y Ï̂Ì Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨ ¢ñ £zr›˛yÓ̊ Ï̂ò›˛ñ v˛Óœ$v˛Óœ$v˛Óœ$ (WWW)
!ÓÑ˛y Ï̂üÓ˚ ˛ô Ï̂Ì ˛ô!Ó˚â˛y!úì˛ Ñ˛ Ï̂Ó˚– xyõÓ˚y ~Öò ~Ñ˛!›˛ ¢ÇÎ%_´ !Ó Ï̂Ÿª Óy¢ Ñ˛!Ó˚ ~ÓÇ ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

Ñ˛yÓ˚̂ Ïí£z ¢Ω˛Ó £ Ï̂Î˚̂ ÏäÈ– ~£z ˜Ó!ü‹Tƒ=!ú ì˛y Ï̂îÓ˚ Ó˝õ%Ö# Ñ˛ Ï̂Ó˚ ˆì˛y Ï̂ú– v z̨îy£Ó˚í ≠ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚

~Ñ˛£z ¢y Ï̂Ì ¢D#ì˛ ˛ô!Ó˚̂ ÏÓüò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ xƒyÑ˛yv z̨!r›˛ÇÈÙÈ~Ó˚ Ñ˛yã Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ £zr›˛yÓ˚̂ Ïò Ï̂›˛ ˆÑ˛y Ï̂òy

ì˛Ìƒ xò%¢ı˛yò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛ Ï̂Ñ˛ Óúy £Î˚ õy!Œ›˛ÈÙÈ›˛y!fl˛ÒÇ Îy ˆÑ˛yòÁ õyò%̂ Ï°ÏÓ˚ myÓ˚y ¢¡ôyîò Ñ˛Ó˚y

ÎyÎ˚ òy–

6. x Ï̂›˛y Ï̂õüò (Automation) ≠ x Ï̂›˛y Ï̂õüò õy Ï̂ò ˆÑ˛yòÁ õyò%̂ Ï°ÏÓ˚ £hfl˛ Ï̂«˛˛ô äÈyv ¸̨y£z ~Ñ˛¢y Ï̂Ì Ñ˛yã

Ñ˛Ó̊y– ~Ñ˛ÓyÓ̊ ˆÑ˛yòÁ Ñ˛yã ÷Ó̊& £ Ï̂Î̊ ˆÜ Ï̂ú Ñ˛!¡ôv z̨›˛yÓ̊=!ú ì˛yÓ̊ ¢õy!ÆÓ̊ xy Ï̂Ü ˛ôÎ≈hs˛ !ò Ï̂ãÓ̊y£z Ñ˛yã!›˛ Ï̂Ñ˛

~!Ü Ï̂Î˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– Î!î Ñ˛yÎ≈yÓú# !òÎ˚s˛fí hfl˛Ó˚ x!ì˛e´õ Ñ˛ Ï̂Ó˚ ì˛y£ Ï̂ú Ñ˛!¡ôv z̨›˛yÓ˚=!ú ¢ì˛Ñ≈̨ ì˛y ¢Ç Ï̂Ñ˛ì˛

˛ôy‡˛ Ï̂Ó Óy !ò Ï̂ãÓ̊y£z ¢Ç Ï̂üyïòõ)úÑ˛ ˛ôî Ï̂«˛˛ô ˆò Ï̂Ó– ~Ñ˛y!ïÑ˛ ˆ≤Ãy@˘Ãyõ ã!v˛̧ì˛ ã!›˛ú Ñ˛yã=!ú ¢¡ôyî Ï̂òÓ̊

ãòƒ Ñ˛!¡ôv z̨›˛yÓ˚=!ú Ï̂ì˛ ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ !¢!Ó˚ã ˜ì˛!Ó˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– v z̨îy£Ó˚í ≠ x Ï̂›˛y Ï̂õüò £ú

Îs˛f˛ôy!ì˛ Óy ≤Ã!e´Î˚y=!úÓ˚ !v˛¶˛y£z¢=!úÓ˚ myÓ˚y fl ∫̨Î˚Ç!e´Î˚ x˛ôy Ï̂Ó˚üò ~ÓÇ ≤Ã!e´Î˚y=!úÓ˚ !òÎ˚s˛fí ˆÎõò

õyò%̂ Ï°ÏÓ˚ £hfl˛ Ï̂«˛˛ô äÈyv ¸̨y£z ˆÓ˚yÓ›˛ !¢k˛yhs˛ @˘Ã£í Á ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z ãyì˛#Î˚ !v˛¶˛y£ẑ Ï¢Ó˚ ≤Ãïyò
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˜Ó!ü‹Tƒ £ú ì˛y Ï̂îÓ˚ fl ∫̨ÈÙÈ¢Ç Ï̂üyïòÑ˛yÓ˚# !òÎ˚s˛fí ÓƒÓfl˛iy (self-correcting control systems), !Ó!¶˛ß¨

v z̨̨ ôyîy Ï̂òÓ˚ ¢Ç!õ◊í S˜Óî%ƒ!ì˛òñ Îy!s˛fÑ˛ñ ì˛y˛ô#Î˚ Óy ãúÓy£#V Îy ≤ÃÑ,̨ ì˛ ˛ôk˛!ì˛ (system) ÓãyÎ˚ Ó˚yÖ Ï̂ì˛

~Ñ˛¢y Ï̂Ì Ñ˛yã Ñ˛ Ï̂Ó˚–

7. xïƒÓ¢yÎ˚ (Diligence) ≠ xïƒÓ¢yÎ˚ xÌ≈ ≤Ã Ï̂â˛‹Ty ~ÓÇ ≤Ã Ï̂Î˚y Ï̂Ü x!Óâ˛ú ÌyÑ˛y– õyò%°Ï õò ÖyÓ˚y˛ôñ

Ñœ̨ y!hs˛ñ õòÉ¢Ç Ï̂Îy Ï̂ÜÓ˚ áy›˛!ì˛ £zì˛ƒy!îÓ˚ õ Ï̂ì˛y î%Ó≈úì˛yÎ˚ ˆ¶˛y Ï̂Ü– õyò%̂ Ï°ÏÓ˚ î%ÉÖ Óy !ÓÓ˚!_´Ó˚ õ Ï̂ì˛y xò%¶)̨ !ì˛Á

Ó˚̂ ÏÎ˚̂ ÏäÈ ~ÓÇ ~!›˛ ì˛y Ï̂îÓ˚ Ñ˛yã Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚– ì˛î%̨ ô!Ó˚ñ õyò%°Ï ≤ÃÌõÓy Ï̂Ó˚Ó˚ õ Ï̂ì˛y ~Ñ˛£z !ò¶%≈̨ úì˛y

~ÓÇ v z̨Í¢y£ !ò Ï̂Î˚ ÓyÓ˚ÓyÓ˚ ~Ñ˛£z Ñ˛yã ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– ~!›˛ Ñ˛yÎ≈ ¢¡ôyîò Ï̂Ñ˛ ≤Ã¶˛y!Óì˛

Ñ˛Ó˚̂ ÏÓ– Ñ˛!¡ôv z̨›˛yÓ˚ ˆõ!üò £ÁÎ˚yÎ˚ Ñœ̨ y!hs˛ Á ~Ñ˛ Ï̂á Ï̂Î˚!õ ~Ó˚ õ Ï̂ì˛y ˆÑ˛yòÁ õyò!ÓÑ˛ ˜Ó!ü‹Tƒ ˆ¶˛yÜ Ñ˛ Ï̂Ó˚

òy– ì˛yÓ˚y ÎÌyÎÌ¶˛y Ï̂Ó !ò¶%≈̨ ú¶˛y Ï̂Ó ~ÓÇ Ü!ì˛ ¢£ ÓyÓ˚ÇÓyÓ˚ ~Ñ˛£z Ñ˛yã ¢¡ôyîò Ñ˛ Ï̂Ó˚–

2.4 ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ÓœÑ˛ v˛yÎ̊y@˘Ãyõ (Block Diagram of a Computer)

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ !Ó!¶˛ß¨ xyÑ˛yÓ˚ñ Ü‡˛ò ~ÓÇ ÓƒÎ˚ myÓ˚y !ò!õ≈ì˛ £Î˚– ¢õhfl˛ ïÓ˚̂ ÏòÓ˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ x¶˛ƒhs˛Ó˚#í

Ñ˛yÎ≈Ñ˛y!Ó˚ì˛y ÓƒyÖƒy Ñ˛Ó˚yÓ˚ ãòƒ xyõÓ˚y ~Ñ˛!›˛ ¢yïyÓ˚í ÓœÑ˛ v˛yÎ˚y@˘ÃyõÈÙÈ~Ó˚ ¢y£yÎƒ ˆòÓ– !â˛e!›˛ ÓœÑ˛=!úÓ˚ ~Ñ˛!›˛

¢yïyÓ˚í !Óòƒy¢ ˆîÖyÎ˚ Îy ˛ô,ÌÑ˛ ~ÓÇ !Ó Ï̂ü°Ï ö˛yÇüò ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ 4!›˛ ≤Ãïyò ÓœÑ˛ Ó˚̂ ÏÎ˚̂ ÏäÈ≠

1. £zò˛ô%›˛

2. xyv z̨›˛˛ô%›˛

3. ˆõ Ï̂õy!Ó̊

4. ˆ¢r› Δ̨yú ≤Ã Ï̂¢!üÇ £zv z̨!ò›˛ S!¢!˛ô£zv z̨V

≤ÃÌ Ï̂õ ¢Ç Ï̂«˛ Į̈̂ ô ˆîÖy ÎyÑ˛ ˆÎ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ïƒ ˆv˛›˛y Ñ˛#¶˛y Ï̂Ó ≤ÃÓy!£ì˛ £Î˚ ~ÓÇ ≤Ã!ì˛!›˛ ÓœÑ˛ ~ Ï̂ì˛

Ñ˛# ¶)̨ !õÑ˛y ˛ôyúò Ñ˛ Ï̂Ó˚– ~Ó˚ ˛ô Ï̂Ó˚ xyõÓ˚y ≤Ã!ì˛!›˛ ÓœÑ˛ÈÙÈ~Ó˚ xyÓ˚Á !Óüî !ÓÓÓ˚̂ Ïí ˆîÖÓ–

~Ñ˛Ñ˛ Óy ~Ñ˛y!ïÑ˛ v z̨̨ ôyîyò !£¢y Ï̂Ó Ñ §̨yâ˛y ˆv˛›˛y (raw data) £zò˛ô%›˛ ÓœÑ˛ ˆÌ Ï̂Ñ˛ !¢!˛ô£zv ẑ̨ Ïì˛ ≤ÃÓy!£ì˛ £Î˚

~ÓÇ ~!›˛ ˆõ Ï̂õy!Ó˚Ó˚ ˆv˛›˛y !Ó¶˛y Ï̂Ü ¢M˛ÈÎ˚ Ñ˛Ó˚y £Î˚– ˛ôÓ˚Óì≈̨ # ˛ôî Ï̂«˛ Į̈̂ ô ˆv˛›˛y ˆõ Ï̂õy!Ó˚ ˆÌ Ï̂Ñ˛ xƒy!Ó˚Ì Ï̂õ!›˛Ñ˛ xƒyu˛

ú!ãÑ˛ £zv z̨!ò Ï̂›˛ xyòy £Î˚ Îy ALU òy Ï̂õÁ ˛ô!Ó˚!â˛ì˛– ~Öy Ï̂ò ALUˆì˛ ˆv˛›˛y v z̨̨ ôyîyò=!ú ≤Ã!e´Î˚y (process)
Ñ˛Ó˚y £Î˚ ~ÓÇ ö˛úyö˛ú=!ú ˛ô%òÓ˚yÎ˚ ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚– ≤Ã!e´Î˚yÑ˛Ó˚̂ Ïí ¢yïyÓ˚í Üy!í!ì˛Ñ˛

!e´Î˚yÑ˛úy˛ô=!úÓ˚ õ Ï̂ïƒ ˆÎyÜñ !Ó Ï̂Î˚yÜö˛úñ =í £zì˛ƒy!î Óy ú!ãÑ˛yú x˛ôy Ï̂Ó˚üò=!ú xhs˛¶%≈̨ _´ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚–

ö˛úyö˛ú=!ú ˆv˛›˛y ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ¢ÇÓ̊«˛í Ñ˛Ó̊y £Î̊– ˆü°Ï ˛ôÎ≈y Ï̂Î̊ ö˛úyö˛ú=!ú ˆõ Ï̂õy!Ó̊ ˆÌ Ï̂Ñ˛ xyòy £Î̊ ~ÓÇ xyv z̨›˛˛ô%›˛

Óœ̂ ÏÑ˛ ˆ≤ÃÓ˚í Ñ˛Ó˚y £Î˚–

~£z ¢õhfl˛ ˛ôî Ï̂«˛˛ô=!ú ~Ñ˛!›˛Ó˚ ˛ôÓ˚ ~Ñ˛!›˛ ¢¡ôy!îì˛ £Î˚– ≤Ã!ì˛!›˛ ˛ôî Ï̂«˛˛ô !¢!˛ô£zv ẑ̨ ÏÑ˛ ˆîÁÎ˚y !ò Ï̂î≈̂ ÏüÓ˚

Ñ˛yÓ˚̂ Ïí ¢¡ôß̈ £Î˚– ~£z xy Ï̂îü=!ú Óy !ò Ï̂î≈üyÓú# ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚ òy Ï̂õ ˛ô!Ó˚!â˛ì˛ ~Ñ˛!›˛ ˆõ Ï̂õy!Ó˚ !Ó¶˛y Ï̂Ü ¢ÇÓ˚«˛í

Ñ˛Ó˚y £Î˚– !¢!˛ô£zv z̨ÈÙÈÓ˚ x¶˛ƒhs˛Ó˚#í ¢yÓ ÓœÑ˛!›˛ (sub block) ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚ ˆÌ Ï̂Ñ˛ ~ Ï̂Ñ˛Ó˚ ˛ôÓ˚ ~Ñ˛ !ò Ï̂î≈üyÓú#

!ò Ï̂Î˚ xy Ï̂¢ ~ÓÇ ˆ¢=!ú Ï̂Ñ˛ ÎÌyÎÌ ¢õÎ˚ xò%ÎyÎ˚# â˛yúyÎ˚– ~£z ÓœÑ˛!›˛ Ï̂Ñ˛ ›˛y£z!õÇ ~ÓÇ Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò›˛ Ó Ï̂ú–

~Ñ˛¢y Ï̂Ì ALU Á ›˛y£z!õÇ ~ÓÇ Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò›˛ Ï̂Ñ˛ ˆ¢r› Δ̨yú ≤Ã Ï̂¢!¢Ç £zv z̨!ò›˛ (OPU) Óúy £Î˚–
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[!â˛e ≠ 2.1]

 £zò˛ô%›˛ ≠ ~£z ÓœÑ˛!›˛ õyò%̂ Ï°ÏÓ˚ myÓ˚y ˛≤Ã Ï̂Óü Ñ˛Ó˚y ì˛Ìƒ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ˛ôy‡˛ƒ xyÑ˛y Ï̂Ó˚ Ó˚*˛ôyhs˛Ó˚ Ñ˛ Ï̂Ó˚–

ì˛ Ï̂ÌƒÓ˚ !Ó°ÏÎ˚Ólfl˛ !ò¡¨!ú!Öì˛ !Ó°ÏÎ˚=!úÓ˚ õ Ï̂ïƒ ˆÎ ˆÑ˛yòÁ ~Ñ˛!›˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ≠

1. ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# myÓ˚y ˆúÖy ˛ôy‡˛

2. ~Ñ˛ãò !â˛e!ü“#Ó˚ myÓ˚y ˜ì˛!Ó˚ !â˛e

3. ˆÑ˛yòÁ Ó_,́ ì˛y Óy Üy Ï̂òÓ˚ ü∑

4. ˆÑ˛yòÁ Ñ˛õ≈â˛yÓ˚#Ó˚ xyà%̂ ÏúÏÓ˚ äÈy˛ô Óy õ%oí

5. !fi›˛ú Ñ˛ƒy Ï̂õÓ˚y myÓ˚y ˆì˛yúy äÈ!Ó

6. Ñ˛ƒyõÑ˛v≈̨ yÓ˚ myÓ˚y ˆì˛yúy !¶˛!v˛Á

7. ~Ñ˛!›˛ ö˛ƒy Ï̂òÓ˚ Ü!ì˛ !òï≈yÓ˚í Ñ˛Ó˚y

8. á Ï̂Ó˚Ó˚ õ Ï̂ïƒ ì˛y˛ôõyey ˛ô!Ó˚õy˛ô Ñ˛Ó˚y

9. ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ xÓfl˛iy Ï̂òÓ˚ !ã!˛ô~¢ fl˛iyòyB˛ (GPS coordinates)

10. ~Ñ˛!›˛ !›˛!¶˛ !Ó˚̂ Ïõy Ï̂›˛Ó˚ õyïƒ Ï̂õ â˛ƒy Ï̂òú !òÓ≈yâ˛ò Ñ˛Ó˚y

v z̨̨ ô Ï̂Ó˚Ó˚ Ñ˛yã=!ú äÈyv ¸̨yÁ xòƒyòƒ Ó˝!Óï v ẑ̨ Ïj Ï̂üƒñ õyò%̂ Ï°ÏÓ˚ £zò˛ô%›˛=!ú !Ó!¶˛ß¨ ¢%£zâ˛ñ ˆÓyì˛yõñ Ñ˛# Ï̂Óyv≈̨ ñ

õyv z̨¢ Óy ~Ñ˛!›˛ ›˛yâ˛ !fl˛;˛ Ï̂òÓ˚ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ˆîÁÎ˚y £Î˚– £zò˛ô%›˛ ÓœÑ˛!›˛ ~=!ú Ï̂Ñ˛ ≤ÃÌ Ï̂õ ì˛!v ¸̨Í ¢Ç Ï̂Ñ˛ Ï̂ì˛

~ÓÇ ì˛yÓ˚̨ ôÓ˚ ò¡∫Ó˚ Óy ˆÑ˛y Ï̂v˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ñ ì˛yÓ˚̨ ô Ï̂Ó˚ ˆ¢£z ò¡∫Ó˚ Óy ˆÑ˛yv˛ ALU ˆì˛ ˛ôy‡˛y Ï̂òy £Î˚ Óy ¶˛!Ó°Ïƒ Ï̂ì˛

Ñ˛y Ï̂ãÓ˚ ãòƒ ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢!M˛Èì˛ £Î˚–

≤ÃÌõ!î Ï̂Ñ˛ñ £zò˛ô%›˛ !v˛¶˛y£z¢ Óú Ï̂ì˛ ˛ôyM˛È Ñ˛yv≈̨  Óy ˛ôyM˛È ˆ˛ô˛ôyÓ˚ ˆ›˛˛ô=!ú Ï̂Ñ˛ ˆÓyG˛y Ï̂òy £ì˛– ˛ôÓ˚Óì≈̨ # ¢õ Ï̂Î˚

£ƒyu˛ Ï̂£”˛ ~ÓÇ Óƒ!_´Üì˛ !v˛¶˛y£z¢=!úÓ̊ xy!Ó¶≈̨ y Ï̂ÓÓ̊ ö˛ Ï̂ú £zò˛ô%›˛ ~Ñ˛!›˛ òì%̨ ò õyey ˆ˛ô Ï̂Î̊ Ï̂äÈ– fl˛øy›≈̨  ˆö˛yòññ ~õ!˛ô!Ì 

ˆ≤’Î˚yú=!úÓ˚ Óyãy Ï̂Ó˚ xy¢yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì òì%̨ ò £zò˛ô%›˛ !v˛¶˛y£z¢Á ~ Ï̂¢ Ï̂äÈ ˆÎõò ›˛yâ˛ !fl˛;˛òñ õyïƒyÑ˛°Ï≈í ¢Ç Ï̂ÓîÑ˛

(gravity sensor) Óy fl˛ÒƒyòyÓ˚ !£¢y Ï̂Ó ÓƒÓ£*ì˛ £ÁÎ˚y Ñ˛ƒy Ï̂õÓ˚y £zì˛ƒy!î–

 xyv z̨›˛˛ô%›˛ ≠ ˛ôy‡˛ƒ Óy Ó_,́ ì˛y Óy !â˛ Ï̂eÓ̊ xhs˛¶%≈̨ _´ ì˛Ìƒ=!ú ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ ¢ÇÖƒy Óy ˆÑ˛y Ï̂v˛

Ó̊*˛ôyhs˛!Ó̊ì˛ Ñ˛ Ï̂Ó̊ ¢ÇÓ̊«˛í Ñ˛Ó̊y £Î̊– ~£z ¢ÇÖƒy=!ú õyò%̂ Ï°ÏÓ̊ Ñ˛y Ï̂äÈ xÌ≈£#ò– ¢%ì˛Ó̊yÇ ~!›˛ õyò%̂ Ï°ÏÓ̊ Ñ˛y Ï̂äÈ ¢£ Ï̂ã£z

ˆÓyïÜõƒ Ñ˛Ó˚yÓ˚ ãòƒ ~£z ÓœÑ˛!›˛ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– xyv z̨›˛˛ô%›˛ ÓœÑ˛ ¢ÇÖƒy¢)â˛Ñ˛ ö˛õ≈ ˆÌ Ï̂Ñ˛ ì˛Ìƒ Ï̂Ñ˛ ˛ôy‡˛ Ï̂ÎyÜƒ
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xyÑ˛y Ï̂Ó˚ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ˆÎõò ~Ñ˛!›˛ ~ú!¢!v˛ !fl˛;˛ Ï̂ò ≤Ãî!ü≈ì˛ Óy ~Ñ˛!›˛ !≤Ãr›˛y Ï̂Ó˚ õ%!oì˛ ˛ô,¤˛y Óy !fl˛ôÑ˛y Ï̂Ó˚

Óyãy Ï̂òy Üyò– xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛yÓ̊=!ú Ï̂ì˛ñ xyv z̨›˛˛ô%›˛ ì˛Ìƒ !ò¡̈!ú!Öì˛ ˆÎ ˆÑ˛yòÁ xyÑ˛y Ï̂Ó̊ ˛ôyÁÎ̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊≠

1. !fl˛;˛ Ï̂ò ˛ôy‡˛ƒ Óy !≤Ãr›˛y Ï̂Ó˚ äÈy˛ôy Ï̂òy ˆ›˛:›˛

2. ˛ôî≈yÎ˚ !fl˛iÓ˚ Óy â˛ú!Fâ˛e

3. !fl˛ôÑ˛y Ï̂Ó˚ ¢yv z̨u˛

4. ˆö˛y Ï̂ò Ñ˛¡ôò

5. ˜Óî%ƒ!ì˛ò ˆõy›˛ Ï̂Ó˚Ó˚ Ü!ì˛!Ó!ï !òÎ˚s˛fí

6. ¢£ã öœ̨ ƒy!üÇ úƒy¡ô Óy ~ú£z!v˛ ¢)â˛Ñ˛ (Simple flasing Lamp or LED indicators)

x Ï̂òÑ˛ Ï̂«˛ Ï̂e Ñ˛!¡ôv z̨›˛yÓ˚ v z̨̨ ôÎ%_´ ˆv˛›˛y xyv z̨›˛˛ô%›˛ !î Ï̂Î˚ ˜Óî%ƒ!ì˛ò ˆõy›˛Ó˚=!úÓ˚ Ü!ì˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ Óy îÓ˚ãy

ˆÖyúy Á Óı˛ Ñ˛Ó˚yÓ˚ ãòƒ ˆâ˛Ô¡∫Ñ˛ Ï̂«˛e ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚– ~£z !v˛¶˛y£z¢=!ú ¢õhfl˛ xyv z̨›˛˛ô%›˛ Óœ̂ ÏÑ˛Ó˚ Ñ˛yÎ≈ ¢¡ôyîò

Ñ˛ Ï̂Ó̊–

 ˆõ Ï̂õy!Ó˚ ≠ Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£y Ï̂Ó˚Ó˚ ¢Ó≈̂ Ï◊¤˛ ¢%!Óïy=!úÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛ £ú ì˛yÓ˚ ˆõ Ï̂õy!Ó˚ Óy fl˛ø,!ì˛–

~Ñ˛!›˛ ¢yïyÓ̊í ˆv˛fl˛Ò›˛˛ô Ñ˛!¡ôv z̨›˛yÓ̊ ì˛yÓ̊ fl˛ø,!ì˛ Ï̂ì˛ 5000 £yãyÓ̊ Ó£z Óy 1 !õ!úÎ̊ò Üy Ï̂òÓ̊ xyÑ˛y Ï̂Ó̊Ó̊ !Óüyú ì˛Ìƒ

¢M˛ÈÎ̊ Ñ˛ Ï̂Ó̊ Ó̊yÖ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊ x¶˛ƒhs˛Ó̊#í¶˛y Ï̂Ó î%!›˛ v ẑ̨ Ïj Ï̂üƒ !Ó¶˛_´– ≤Ã!ì˛!›˛ v ẑ̨ Ïjüƒ ~Ñ˛!›˛ ¢yÓ

ÓœÑ˛ myÓ˚y ˛ô!Ó˚̂ ÏÓüò Ñ˛Ó˚y £Î˚– ≤ÃÌõ ¢yÓÈÙÈÓœÑ˛!›˛ Ï̂Ñ˛ ˆv˛›˛y ˆõ Ï̂õy!Ó˚ Óúy £Î˚ ˆÎÖy Ï̂ò ˆv˛›˛y ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚–

~!›˛ Ï̂Ñ˛ ˛ôv ¸̨y/ˆúÖy (Read/Write) ˆõ Ï̂õy!Ó˚ Óúy £Î˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ö%Ó ¢£ Ï̂ã£z Ñ˛!¡ôv z̨›˛yÓ˚ ˆ≤Ãy@˘Ãy Ï̂õÓ˚ õyïƒ Ï̂õ

ˆîÁÎ˚y Ñ˛õy Ï̂u˛Ó˚ ¢y£y Ï̂Îƒ ~£z ˆõ Ï̂õy!Ó˚Ó˚ !Ó°ÏÎ˚Ólfl˛=!ú ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– ~£z ˆõ Ï̂õy!Ó˚Ó˚ xyÓ˚Á ~Ñ˛!›˛

ãò!≤ÃÎ˚ òyõ Ó˚̂ ÏÎ˚̂ ÏäÈÈÙÙÙÈÓ˚ƒyu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚ Óy RAM– ~£z ˆõ Ï̂õy!Ó˚ x!fl˛iÓ˚ (volatile) ≤ÃÑ,̨ !ì˛Ó˚ £Î˚ñ

Ñ˛!¡ôv z̨›˛yÏÓ˚ Îì˛«˛í â˛yú% Ìy Ï̂Ñ˛ ì˛ì˛«˛í ~Ó˚ õ Ï̂ïƒ ¢!M˛Èì˛ ì˛Ìƒ ¢yõ@˘Ã#=!ú ¢ì˛ƒ Óy ˜Óï– ~Ñ˛ÓyÓ˚ Óı˛ £ Ï̂Î˚

ˆÜ Ï̂ú ~Ó˚ ¢!M˛Èì˛ ì˛Ìƒ ¢yõ@˘Ã#=!ú õ%̂ ÏäÈ ÎyÎ˚– !mì˛#Î˚ ¢yÓÈÙÈÓœÑ˛!›˛ Ï̂Ñ˛ Óúy £Î˚ ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚– ~!›˛ Ï̂ì˛ ~Ñ˛!›˛

¢ÇÖƒyÓ˚ e´õ (sequence of numbers) Ó˚̂ ÏÎ˚̂ ÏäÈ Îy Ï̂Ñ˛ Ñ˛õƒyu˛ Óy xy Ï̂îü Óúy £Î˚– !¢!˛ô£zv z̨ ~£z !ò Ï̂î≈üyÓú#

@˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ ~!›˛ Ï̂Ñ˛ !v˛ Ï̂Ñ˛yv˛ Ñ˛ Ï̂Ó˚ ~!›˛ Ï̂Ñ˛ Ñ˛yÎ≈Ñ˛Ó˚ Ñ˛ Ï̂Ó˚– xÌ≈̨ ô)í≈ Ñ˛yã ¢¡ôyîò Ñ˛ Ï̂Ó˚ ~õò !ò Ï̂î≈̂ ÏüÓ˚

¢ÇÑ˛úò Ï̂Ñ˛ (collection) ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ Óúy £Î˚–

x Ï̂òÑ˛ Ï̂«˛ Ï̂e ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚!›˛ Ï̂Ñ˛ !Ó˚v˛ Áò!ú ˆõ Ï̂õy!Ó˚ Óy ROM òy Ï̂õÁ v˛yÑ˛y £Î˚– ~£z ˆõ Ï̂õy!Ó˚Ó˚

!Ó°ÏÎ˚Ólfl˛ ¢£ Ï̂ã£z ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ˆ≤Ãy@˘Ãyõ myÓ˚y ˛ô!Ó˚Óì ≈̨ò Ñ˛Ó˚y ÎyÎ˚ òy– ~Ó˚ !Ó°ÏÎ˚Ólfl !fl˛iÓ˚ (nonvolatite)
≤ÃÑ,̨ !ì˛Ó˚ £Î˚ ~ÓÇ ÎÖò Ñ˛!¡ôv z̨›˛yÓ˚!›˛Ó˚ Óı˛ Ñ˛Ó˚y £Î˚ ì˛Öò ~£z ˆõ Ï̂õy!Ó˚Ó˚ !Ó°ÏÎ˚Ólfl˛ õ%̂ ÏäÈ ÎyÎ˚ òy– RAM ~ÓÇ

ROM ˆõ Ï̂õy!Ó̊Ó̊ õ)úÜì˛ ˛ôyÌ≈Ñ˛ƒ Óú Ï̂ì˛ ~ Ï̂îÓ̊ !òõ≈y Ï̂í ÓƒÓ£*ì˛ ≤ÃÎ%!_´ Ï̂Ñ˛ ˆÓyG˛yÎ̊– ~Ñ˛!›˛ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊

õyïƒ Ï̂õ ˛ôv˛̧y/ˆúÖy ˆõ Ï̂õy!Ó̊ ì˛yÍ«˛!íÑ˛¶˛y Ï̂Ó ˆ≤Ãy@˘Ãyõ ¢ÇÓ̊«˛ Ï̂íÓ̊ ãòƒÁ ÓƒÓ£yÓ̊ Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– ì˛ Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊

Óı˛ £ Ï̂Î˚ ˆÜ Ï̂ú ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ ÌyÑ˛y ˆ≤Ãy@˘Ãyõ!›˛ õ%̂ ÏäÈ ÎyÎ˚ ~ÓÇ ~!›˛ Ï̂Ñ˛  ˛ô%òÓ˚yÎ˚ ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ â˛yú% Ñ˛ Ï̂Ó˚

xyÓyÓ˚ ˆúyv˛ Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò– xyõÓ˚y ÓœÑ˛ v˛yÎ˚y@˘Ãyõ!›˛ ú«˛ƒ Ñ˛Ó˚̂ Ïú ˆîÖ Ï̂Óy ˆÎ !¢!˛ô£zv z̨ ~ÓÇ ˆv˛›˛y ˆõ Ï̂õy!Ó˚Ó˚

õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ=!ú î%!›˛ !îÏÑ˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚ (bi-directional)– ~Ó˚ xÌ≈ !¢!˛ô£zv z̨ ˆv˛›˛y ˆõ Ï̂õy!Ó˚ ˆÌ Ï̂Ñ˛ ˆv˛›˛y

˛ôv˛̧ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~ÓÇ ~£z ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ˆv˛›˛y !úÖ Ï̂ì˛ ˛ôy Ï̂Ó̊– xòƒ!î Ï̂Ñ˛ !¢!˛ô£zv z̨ ~ÓÇ ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó̊Ó̊ õ Ï̂ïƒ ˆv˛›˛y

˛ôyÌ=!ú ~Ñ˛õ%Ö# !£¢y Ï̂Ó ˆîÖy Ï̂òy £ Ï̂Î˚̂ ÏäÈ– ì˛yÓ˚ õy Ï̂ò !¢!˛ô£zv z̨ ¢yïyÓ˚íì˛ ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚ ˆÌ Ï̂Ñ˛ !ò Ï̂î≈üyÓú#

˛ôv ¸̨̂ Ïì˛ ˛ôy Ï̂Ó˚ñ ˆ¢Öy Ï̂ò !Ñ˛ä%È !úÖ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy Óy ì˛y Ï̂îÓ˚ !Ó°ÏÎ˚Ólfl˛Ó˚ ˆÑ˛yòÁ ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– ÓœÑ˛

v˛yÎ˚y@˘Ãy Ï̂õ v z̨!Õ‘!Öì˛ ˆõ Ï̂õy!ÓÏ̊!›˛ Ï̂Ñ˛ ¢yïyÓ˚íì˛ ≤Ãïyò ˆõ Ï̂õy!Ó˚ Óúy £Î˚– ≤ÃÎ%!_´Ó˚ !ò!Ó˚̂ ÏÖ (technology terms),
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~£z fl˛ø,!ì˛!›˛ Ö%Ó o&ì˛ ¢yïyÓ˚íì˛ x!fl˛iÓ˚ (volatile) ~ÓÇ ˜Óî%ƒ!ì˛ò ¢y!Ñ≈̨ ›˛ !î Ï̂Î˚ ˜ì˛!Ó˚– Ñ˛!¡ôv z̨›˛yÓ˚=!ú Ï̂ì˛

ˆ¢ Ï̂Ñ˛u˛y!Ó̊ ˆõ Ï̂õy!Ó̊ òy Ï̂õÁ î#á≈̂ ÏõÎ̊y!î ˆfi›˛y Ï̂Ó̊ã ˆõ Ï̂õy!Ó̊ Ó̊ Ï̂Î̊ Ï̂äÈ– ~!›˛ !fl įÓ̊ (nonvilatile) ≤ÃÑ,̨ !ì˛Ó˚ñ ≤ÃÎ%!_´ Ï̂ì˛

x˛ô!›˛Ñ˛ƒyú xÌÓy ˆâ˛Ô¡∫Ñ˛#Î˚ñ Ü!ì˛ Ï̂ì˛ ˆÓü ï#Ó˚ £ Ï̂úÁ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó ¢hfl˛y– ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚Ó˚ v z̨îy£Ó˚í

£ú≠

1. öœ̨ !˛ô !v˛fl˛Ò

2. Ñ˛ƒy Ï̂¢›˛

3. £yv≈̨  !v˛fl˛Ò

4. !¢!v˛ Ó˚õ Óy !v˛!¶˛!v˛ Ó˚õ

5. ˆ¢!õÑ˛u˛yQÓ˚ öœ̨ ƒyü ˆõ Ï̂õy!Ó˚ñ Îy Ï̂Ñ˛ xyõÓ˚y ãò!≤ÃÎ˚¶˛y Ï̂Ó ˆ˛ôòv»̨ y£z¶˛ òy Ï̂õ x!¶˛!£ì˛ Ñ˛!Ó˚–

ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚=!ú ˆ≤Ãy@˘Ãyõ ~ÓÇ ˆv˛›˛y ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚ ~ÓÇ ~=!ú ~Ñ˛!›˛ î#á≈̂ ÏõÎ˚y!î

¢ÇÓ̊«˛íyÜyÓ̊–

 ˆ¢r› Δ̨yú ≤Ã Ï̂¢!¢Ç £zv z̨!ò›˛ (CPU) ≠ ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ!hfl˛‹Ò !£¢y Ï̂Ó !Ó Ï̂Ó!â˛ì˛ £Î˚– ~!›˛ ~Ñ˛!›˛

˜Óî%ƒ!ì˛ò ¢y!Ñ≈̨ ›˛ Îy î%!›˛ ¢yÓÈÙÈÓœ̂ ÏÑ˛ !Ó¶˛_´ ~ÓÇ î%!›˛ ˛ô,ÌÑ˛ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛ Ï̂Ó˚– ≤ÃÌõ Ñ˛yã!›˛ £ú ˆv˛›˛y

≤Ã Ï̂¢!üÇ– ~!›˛ ~!Ó˚Ì Ï̂õ!›˛Ñ˛ ~u˛ ú!ãÑ˛ £zv z̨!ò›˛ Óy ALU myÓ˚y ˛ô!Ó˚â˛y!úì˛ £Î˚– ~£z £zv z̨!ò›˛!›˛ ˆÎyÜñ !Ó Ï̂Î˚yÜñ

=íñ ¶˛yÜ Ñ˛õ!≤’ Ï̂õr›˛ £zì˛ƒy!î ¢¡ôyîò Ñ˛ Ï̂Ó̊– ALUÙÈ~Ó˚ î%!›˛ ˜Ó!ü‹Tƒ Ó˚̂ ÏÎ˚̂ ÏäÈÈÙÙÙÈ!Ó Ï̂›˛Ó˚ ¢ÇÖƒy ~ÓÇ x˛ôy Ï̂Ó˚ü Ï̂òÓ˚

Ü!ì˛– ˆäÈy Ï̂›˛y ALU =!ú ˆÑ˛Óú 8ÈÙÈ!Ó›˛ x˛ôy Ï̂Ó˚üò ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Ö%Ó Ó Ï̂v ¸̨y !¢!˛ô£zv ẑ̨ Ïì˛ 64ÈÙÈ!Ó›˛ Óy

128ÈÙÈ!Ó›˛ Óy 256ÈÙÈ!Ó›˛ ALU ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ Îy ~Ñ˛Óy Ï̂Ó˚ xyÓ˚Á Ó Ï̂v ¸̨y Üíòy ¢¡ôyîò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ALUÈÙÈ~Ó˚

!Ó›˛ÈÙÈ~Ó˚ ¢ÇÖƒy Îì˛ Ó Ï̂v ¸̨y £ Ï̂Óñ ì˛yÓ˚ Üíòy Ñ˛Ó˚yÓ˚ «˛õì˛y ì˛ì˛ o&ì˛– ~Ñ˛!›˛ 64ÈÙÈ!Ó›˛ ALU ~Ñ˛Óy Ï̂Ó˚ Óy ~Ñ˛!›˛

â˛ Ï̂e´ (one cycle) 64ÈÙÈ!Ó›˛ÈÙÈ~Ó˚ ˆÎyÜ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~Ñ˛£z Ñ˛yã!›˛ Ñ˛Ó˚yÓ˚ ãòƒñ ~Ñ˛!›˛ 8ÈÙÈ!Ó›˛

ALUÙÈ~Ó˚ xy›˛!›˛ â˛ Ï̂e´Ó˚ (eight cycles) ≤Ã Ï̂Î˚yãò £ Ï̂Ó 8ÈÙÈ!Ó›˛  8 ÓyÓ˚– xì˛~Ó Ó,£_Ó˚ ALU xyÑ˛yÓ˚=!ú

Ö%Ó v z̨Fâ˛ ≤Ã!e´Î˚yÑ˛Ó˚̂ ÏíÓ˚ Ü!ì˛ xã≈̂ Ïò ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

¢õhfl˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ~Ñ˛!›˛ Óy£zòy!Ó˚ ALU Ìy Ï̂Ñ˛– ~=!ú ¢õhfl˛ Óy£zòy!Ó˚ x˛ôy Ï̂Ó˚üò v z̨Fâ˛ Ü!ì˛ Ï̂ì˛ Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚– ì˛ Ï̂Ó õ%!¶˛ !fl˛;˛!òÇ Óy Üyò Óyãy Ï̂òyÓ˚ õ Ï̂ì˛y ÎÖò Ó Ï̂v ¸̨y ˆv˛›˛y v z̨̨ ôyîyò=!ú â˛y!úì˛ Ñ˛Ó˚̂ Ïì˛ £Î˚ ì˛Öò õ)ú

ALUÙÈ~Ó˚ Ñ˛õ≈î«˛ì˛y £…y¢ ˛ôyÎ˚– ~£z ¢õ¢ƒy!›˛ ¢õyïy Ï̂òÓ˚ ãòƒñ ≤Ã Ï̂Î˚yã Ï̂òÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ xyõÓ˚y !Ó Ï̂ü°Ï

v ẑ̨ Ïj Ï̂üƒ Ü!‡˛ì˛ ALUÈÙÈˆÑ˛ õ)ú ALUÈÙÈ~Ó˚ ¢y Ï̂Ì Î%_´ Ñ˛!Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ xy˛ô!ò Î!î Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ @˘Ãy!ö˛:

!v˛ãy£zò Ñ˛Ó˚̂ Ïì˛ Óy !¶˛!v˛Á ˆÜõ ˆÖú Ï̂ì˛ Ö%Ó xy@˘Ã£# £ò ì˛ Ï̂Ó xy˛ô!ò xy˛ôòyÓ˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ~Ñ˛!›˛ @˘Ãy!ö˛:

ALU Ñ˛yv≈̨  ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– ~£z Ñ˛yv≈̨ !›˛ o&ì˛ Ü!ì˛ Ï̂ì˛ xÓ Ï̂ãQ=!ú Ï̂Ñ˛ Ó˚à Ñ˛Ó˚̂ Ïì˛ Óy v z̨Fâ˛ Ü!ì˛ Ï̂ì˛

!¶˛!v˛Á ˆÜ Ï̂õÓ˚ â˛úõyò Ólfl˛=!ú Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛Ó˚̂ ÏÓ– xòƒ ˆ«˛ Ï̂eñ !Ñ˛ä%È Ñ˛!¡ôv z̨›˛yÓ˚ !v˛!ã›˛yú

!¢Üòƒyú ≤Ã Ï̂¢!üÇ Óy !v˛~¢!˛ô (digital signal processing ALU) È ~~ú£zv z̨ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ o&ì˛Ü!ì˛ Ï̂ì˛

Ñ˛ƒy Ï̂õÓ˚y ˆÌ Ï̂Ñ˛ !¶˛!v˛Á ¢Ç Ï̂Ñ˛ì˛ (signal) ~ÓÇ õy£zÑ˛ ˆÌ Ï̂Ñ˛ ü∑ ¢Ç Ï̂Ñ˛ì˛ ˛ôy‡˛y Ï̂ì˛ (process) Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚–

¢%ì˛Ó˚yÇ xyõÓ˚y x!ì˛!Ó˚_´ ÖÓ˚̂ Ïâ˛ ALU ÈÙÈˆì˛ !Ó Ï̂ü°Ï ü!_´ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚–

!¢!˛ô£zv z̨ÈÙÈÓ˚ !mì˛#Î˚ ¢yÓÈÙÈÓœÑ˛ Ï̂Ñ˛ ›˛y£z!õÇ xƒyu˛ Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò›˛ (Timing & Control Unit) Ó Ï̂ú– ~!›˛

~Ñ˛!›˛ ì˛_¥yÓïyòõ)úÑ˛ ÓƒÓfl˛iy (supervisory system) Îy õyò%̂ Ï°ÏÓ˚ ˆî Ï̂£ £*î Ï̂Î˚Ó˚ õ Ï̂ì˛y– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

¢õhfl˛ xÇ Ï̂ü ˆv˛›˛y ≤ÃÓy£ Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤Ãïyò á!v ¸̨ Óy ˆîyúÑ˛ (computer's main
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clock or oscillator) myÓ˚y â˛y!úì˛ £Î˚– ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ á!v ¸̨Ó˚ fl˛ô® Ï̂òÓ˚ ¢ÇÖƒy Óy á!v ¸̨Ó˚ !ö ̨ Ï̂Ñ˛y Ï̂Î˚!™

!¢!˛ô£zv z̨ÈÙÈ~Ó˚ ~Ñ˛!›˛ Ö%Ó =Ó˚&c˛ô)í≈ ˛ôƒyÓ˚y!õ›˛yÓ˚– ~!›˛ !¢k˛yhs˛ ˆòÎ˚ ˆÎ ~Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ ~!›˛ Ñ˛ì˛=!ú x˛ôy Ï̂Ó˚üò

¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ Î!î ï Ï̂Ó˚ !ò£z ~Ñ˛!›˛ !¢!˛ô£zv z̨ ~Ñ˛!›˛ Üíòy ì˛yÓ˚ á!v ¸̨Ó˚ ≤Ã!ì˛ ¢õÎ˚Ñ˛y Ï̂ú

(one calculation per clock period) ¢¡ôyîò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ì˛y£ Ï̂ú ~Ñ˛!›˛ 3 !ÜÜy £y›≈̨ ã á!v˛̧Ó̊ Ü!ì˛¢¡ôß̈

!¢!˛ô£zv z̨ñ xyõy Ï̂îÓ˚ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ 3 !Ó!úÎ˚ò S300 ˆÑ˛y!›˛V Üíòy Ñ˛ Ï̂Ó˚ !î Ï̂ì˛ ˛ôy Ï̂Ó˚– õyòÓ ˆî Ï̂£Ó˚ fl˛̈yÎ%̊Ó˚ õ Ï̂ì˛y

›˛y£z!õÇ xƒyu˛ Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢õhfl˛ xÇ Ï̂ü ≤Ã Ï̂Î˚yãò#Î˚ ¢Ç Ï̂Ñ˛ì˛ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– Ñ˛ Ï̂r› Δ̨yú

£zv z̨!ò›˛ Ï̂Ñ˛ ÚÚõ!hfl˛ Ï̂‹ÒÓ˚ õ Ï̂ïƒÛÛ (brain within the brain) Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚=!ú õy!Œ›˛ÈÙÈˆÑ˛yÓ˚ ≤Ã Ï̂¢¢Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ õy!Œ›˛ÈÙÈˆÑ˛yÓ˚ ≤Ã Ï̂¢¢Ó˚ £ú î%!›˛ Óy

ì˛ˆÏì˛y!ïÑ˛ fl ∫̨ì˛s˛f ALU SÚÚˆÑ˛yÓ˚ÛÛ Óúy £Î˚V ¢£ Ü!‡˛ì˛ ~Ñ˛!›˛ v z̨̨ ôyîyò Îy ›˛y£z!õÇ xƒyu˛ Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò Ï̂›˛Ó˚

xï# Ï̂ò Ñ˛yã Ñ˛ Ï̂Ó˚– ≤Ã!ì˛!›˛ ALU Óy ˆÑ˛yÓ˚ ˛ô,ÌÑ˛ !ò Ï̂î≈ü ôyúò Ñ˛ Ï̂Ó˚– ¢%ì˛Ó˚yÇñ ~Ñ˛y!ïÑ˛ ˆÑ˛yÓ˚ ˆ≤Ãy@˘Ãyõ=!ú

~Ñ˛y!ïÑ˛ !ò Ï̂î≈ü ~Ñ˛£z ¢õ Ï̂Î˚ ≤Ã Ï̂¢¢ Ñ˛ Ï̂Ó˚ !¢!˛ô£zv z̨ÈÙÈ~Ó˚ ¢yõ!@˘ÃÑ˛ Ü!ì˛ Ó,!k˛ Ñ˛ Ï̂Ó˚– ¢õhfl˛ ˆÑ˛yÓ˚=!ú ~Ñ˛!›˛ õye

!â˛ Į̈̂ ô ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ Ñ˛y Ï̂äÈ ~!›˛ ~Ñ˛!›˛ !¢!˛ô£zv z̨ !£¢y Ï̂Ó xy Ï̂¢ñ x¶˛ƒhs˛Ó˚#í¶˛y Ï̂Ó ~!›˛

!¢DúÈÙÈˆÑ˛yÓ˚ !¢!˛ô£zv z̨ÈÙÈÓ˚ ˆÌ Ï̂Ñ˛ Ó˝=í o&ì˛ Ñ˛yã Ñ˛ Ï̂Ó˚– ~£z ãyì˛#Î˚ õy!Œ›˛ÈÙÈˆÑ˛yÓ˚ ≤Ã Ï̂¢¢Ó˚ 2, 4 Óy 8ÈÙÈˆÑ˛yÓ˚

Î%_´ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– õy!Œ›˛ÈÙÈˆÑ˛yÓ˚ Î%_´ !¢!˛ô£zv z̨=!ú ÓƒÎ˚Ó˝ú ~ÓÇ ˆÑ˛Óúõye v z̨Fâ˛ÈÙÈ˛ôÎ≈y Ï̂Î˚Ó˚ Ñ˛yã=!úÓ˚ ãòƒ

ÓƒÓ£*ì˛ £Î˚–

2.5 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ ˆ≤Ãy@˘Ãyõ â˛yúy Ï̂òyÓ˚ ˛ôk˛!ì˛

~£z !Ó¶˛y Ï̂Ü xyõÓ˚y ãyò Ï̂Óy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ Ñ˛#¶˛y Ï̂Ó ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ â˛yúòy Ñ˛ Ï̂Ó˚– ïÓ˚y ÎyÑ˛ A ~ÓÇ

B ~£z î%!›˛ ¢ÇÖƒy Ï̂Ñ˛ xyõÓ˚y ˆÎyÜ Ñ˛Ó˚Óñ ö˛úyö˛ú!›˛ £ Ï̂Ó C– ~=!ú ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢!M˛Èì˛ £ Ï̂Óñ ì˛yÓ˚̨ ôÓ˚ A, B,
C !≤Ãr›˛ £ Ï̂Ó– Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¶˛y°ÏyÎ˚ A, B, C £ú !ì˛ò!›˛ â˛úÑ˛ (variable)– ~£z â˛úÑ˛=!ú !Ó!¶˛ß¨ ¢õ Ï̂Î˚

!Ó!¶˛ß¨ õyò (value) !ò Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ !¶˛ì˛ Ï̂Ó˚ ~£z â˛úÑ˛=!ú Óú Ï̂ì˛ ˆõ Ï̂õy!Ó˚̂ Ïì˛ ì˛y Ï̂îÓ˚ xÓfl˛iyò

Óy !‡˛Ñ˛yòy Ï̂Ñ˛ ˆÓyG˛yÎ˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ˆõ Ï̂õy!Ó˚̂ Ïì˛ A ˆ¶˛!Ó˚̂ ÏÎ˚Óú!›˛Ó˚ xÓfl įyò Óy !‡˛Ñ˛yòy £ú 1000, BÈÙÈ~Ó̊ xÓfl įyò

1020 ~ÓÇ C ~Ó˚ !‡˛Ñ˛yòy £ú 1130– ˆ≤Ãy@˘Ãyõ!›˛ â˛yúy Ï̂òyÓ˚ ãòƒñ !ò¡¨!ú!Öì˛ ˛ôî Ï̂«˛˛ô=!ú ¢¡ôyîò Ñ˛Ó˚y £ Ï̂Ó≠

1. £zò˛ô%›˛ ÓœÑ˛ S~Öy Ï̂ò Ñ˛# Ï̂Óyv≈̨  ˆÑ˛ ˆÓyG˛y Ï̂òy £ Ï̂FäÈV ˆÌ Ï̂Ñ˛ ≤ÃÌõ ¢ÇÖƒy!›˛ ˛ôv ¸̨y £ Ï̂Ó !¢!˛ô£zv ẑ̨ Ïì˛– SïÓ˚y

ÎyÑ˛ ¢ÇÖƒy!›˛ 5V

2. ˆ¢£z ò¡∫Ó˚!›˛ !¢!˛ô£zv z̨ ˆÌ Ï̂Ñ˛ ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢ÇÓ˚«˛í Ñ˛Ó˚y £ Ï̂Óñ ˆÎ!›˛ ÚÚAÛÛ !£¢y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚y

£ Ï̂Î̊ Ï̂äÈ–

3. £zò˛ô%›˛ ÓœÑ˛ ˆÌ Ï̂Ñ˛ !¢!˛ô£zv ẑ̨ Ïì˛ !mì˛#Î˚ ò¡∫Ó˚!›˛ ˛ôv ¸̨y £ Ï̂Ó– SïÓ˚y ÎyÑ˛ ¢ÇÖƒy!›˛ 10V

4. !¢!˛ô£zv z̨ ˆÌ Ï̂Ñ˛ !mì˛#Î˚ ò¡∫Ó˚!›˛ ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢ÇÓ˚«˛í Ñ˛Ó˚y £ Ï̂Óñ ÚÚBÛÛ !£¢y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚y ˆúy Ï̂Ñ˛ü Ï̂ò

Óy xÓfl˛iy Ï̂ò–

5. ì˛yÓ˚̨ ôÓ˚ A ~ÓÇ B xÓfl˛iyò ˆÌ Ï̂Ñ˛ v z̨¶˛Î˚ ò¡∫Ó˚ ALUÈÙÈˆì˛ xy¢ Ï̂Ó ~ÓÇ ì˛y Ï̂îÓ˚ ˆÎyÜ Ñ˛Ó˚y £ Ï̂Ó– Sö˛úyö˛ú

Óy ˆÎyÜö˛ú 5+10 Óy 15 £ˆÏÓV
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6. !¢!˛ô£zv z̨ ˆÌ Ï̂Ñ˛ ö˛úyö˛ú!›˛ ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢ÇÓ˚«˛í £ Ï̂Óñ ÚÚCÛÛ !£¢y Ï̂Ó !â˛!£´ì˛ ˆÑ˛yòÁ fl˛iy Ï̂ò– Sõyò

15 ÚÚCÛÛ ˆúy Ï̂Ñ˛ü Ï̂ò ¢!M˛Èì˛ £ Ï̂ÓV

7. A, B, C xÓfl˛iyò=!ú ˆÌ Ï̂Ñ˛ ˆv˛›˛y=!ú xyv z̨›˛˛ô%›˛ ÓœÑ˛ SˆÎõò !≤Ãr›˛yÓ˚V ~ xy¢ Ï̂Ó ~ÓÇ !≤Ãr›˛ £ Ï̂Ó–

S!≤Ãr›˛yÓ˚ !v˛¶˛y£z¢!›˛ 5, 10 ~ÓÇ 15 õyò=!ú Ï̂Ñ˛ õ%!oì˛ Ñ˛Ó˚̂ ÏÓV–

 ˆ≤Ãy@˘Ãyõ ≠ ~Ñ˛!›˛ ¢yïyÓ˚í ˆÎyÜ Ñ˛Ó˚yÓ˚ ãòƒñ xyõy Ï̂îÓ˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ x¶˛ƒhs˛Ó˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ ˆäÈy Ï̂›˛y

˛ôî Ï̂«˛˛ô ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~£z ãyì˛#Î˚ ≤Ã!ì˛!›˛ ˛ôî Ï̂«˛˛ô Óy ˆfi›˛˛ô Îy ~Ñ˛!›˛ ~Ñ˛Ñ˛ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛ Ï̂Ó˚

ì˛y Ï̂Ñ˛ !ò Ï̂î≈ü Ó Ï̂ú– ~£z¶˛y Ï̂Ó !Ñ˛ä%È !ò Ï̂î≈üyÓú#Ó˚ ¢õ!‹T Ï̂Ñ˛ ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ Óúy £Î˚– v z̨̨ ô Ï̂Ó˚Ó˚ 7 !›˛ ˆfl˛ô›˛ Óy

£z™› Δ̨yÑ˛üò ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚̂ Ïì˛ ¢ÇÓ˚!«˛ì˛ Óy ˆfi›˛yÓ˚ Ñ˛Ó˚y Ìy Ï̂Ñ˛– xyÓ˚ ˆv˛›˛y xy£ẑ Ï›˛õ A, B ~ÓÇ ö˛úyö˛ú C
ˆv˛›˛y ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ¢ÇÓ̊«˛í Ñ˛Ó̊y £Î̊– ≤Ã Ï̂¢¢!›˛Ó̊ ˛ô%òÓ̊yÓ,!_ Ñ˛Ó̊yÓ̊ ãòƒÈÙÙÙÈˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ˆ≤Ãy@˘Ãy Ï̂õÓ̊ 7!›˛ ïy˛ô

Ìy Ï̂Ñ˛ ~ÓÇ ˆv˛›˛y ˆõ Ï̂õy!Ó˚̂ Ïì˛ 3!›˛ ˆv˛›˛y v z̨̨ ôyîyò Ìy Ï̂Ñ˛ÈÙÙÙÈA, B, C S!â˛e 2.2V– õãyÓ˚ !Ó°ÏÎ˚ £úñ ˆÎyÜ Ñ˛Ó˚yÓ˚

~£z ˆ≤Ãy@˘Ãyõ!›˛ ˆÎ ˆÑ˛yòÁ î%!›˛ ¢ÇÖƒyÓ̊ ˆÎy Ï̂ÜÓ̊ ˆ«˛ Ï̂e ~Ñ˛£z ÌyÑ˛ Ï̂Ó– ¢%ì˛Ó̊yÇ xyõÓ̊y ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ ~Ñ˛ÓyÓ̊

ˆ≤Ãy@˘Ãyõ!›˛ ¢M Ę̀Î̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy!Ó̊ ~ÓÇ ì˛yÓ̊˛ô Ï̂Ó̊ ˆÎ Ï̂Ñ˛y Ï̂òy

£zò˛ô%›˛ ¢ÇÖƒyÓ̊ ãòƒ ˆ¢£z ˆ≤Ãy@Ã̆yõ!›˛ Ï̂Ñ˛ xyõÓ̊y â˛yúy Ï̂ì˛

˛ôy!Ó˚– ˆv˛›˛y ˆõ Ï̂õy!Ó˚Ó˚ !Ó°ÏÎ˚Ólfl˛ ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó˚Ó˚

!Ó°ÏÎ̊Ólfl˛ ì%̨ úòyÎ̊ x Ï̂òÑ˛ ˆÓ!ü ˛ô!Ó̊Óì≈̨ ò Ï̂ÎyÜƒ Ñ˛yÓ̊í

ˆv˛›˛y õyò=!ú ≤ÃyÎ˚ü£z Óy áò áò ˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚–

~£z õˆÏv˛ú!›˛ ≤ÃÌõ õy!Ñ≈˛Ñ˛ Î%_´Ó˚yˆÏ‹T… !≤Ã™›˛ò

!ÓŸª!ÓîƒyúˆÏÎ˚ ˛ôv ¸̨yˆÏòyÓ˚ ¢õÎ˚ 1940-1945 ¢yˆÏú

xy Ï̂õ!Ó˚Ñ˛yò !ÓK˛yò# ¶˛ò !òv z̨õy Ï̂òÓ˚ myÓ˚y ≤Ãhfl˛y!Óì˛

£ Ï̂Î̊!äÈú– ~£z¶˛y Ï̂Ó ì§̨ yÓ̊ ¢¡øy Ï̂òñ v z̨̨ ô Ï̂Ó̊Ó̊ ÓœÑ˛ !â˛e!›˛

¶˛ò !òv˛ zõyò õˆÏv˛ú Óy PRINCETON [!â˛e ≠ 2.2]

xy!Ñ≈̨ Ï̂›˛Ñ˛â˛yÓ̊ !£¢y Ï̂Ó ˛ô!Ó̊!â˛ì˛– ~£z ÓœÑ˛ v˛yÎ̊y@˘Ãyõ!›˛ S!â˛e 2.2V xyõy Ï̂îÓ̊ ãyòyÎ̊ ˆÎ ˆ≤Ãy@˘Ãyõ ˆõ Ï̂õy!Ó̊ Ï̂ì˛ xyõÓ̊y

ˆÎ ˆÑ˛yòÁ !ò Ï̂î≈üòy (Instruction) ¢M Ę̀Î̊ Ñ˛!Ó̊ òy ˆÑ˛òñ ì˛yÓ̊ ¢Ç Ï̂üyïò Óy ˛ô%ò!ú≈Öò (modified or rewritten)
òy £ÁÎ˚y xÓ!ï Ñ˛!¡ôv z̨›˛yÓ˚ ˆõ Ï̂õy!Ó˚ ˆ¢£z Ñ˛yã!›˛ x!ÓÓ˚yõ¶˛y Ï̂Ó ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ– ¢%ì˛Ó˚yÇ ˆ≤Ãy@˘Ãy Ï̂õÓ˚

ˆõ Ï̂õy!Ó˚̂ Ïì˛ òì%̨ ò ˆ≤Ãy@˘Ãyõ ˛ô%òÓ˚yÎ˚ !ú Ï̂Ö ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ !î Ï̂Î˚ !Ó!¶˛ß¨ ˆ≤Ãy@˘Ãyõ â˛yúy Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~!›˛

xyõy Ï̂îÓ˚ ãyòyÎ˚ ˆÎ ~Ñ˛£z £yv≈̨ ÁÎ˚ƒyÓ˚ ˆ¢›˛ ~Ñ˛ÓyÓ˚ ˆÎy Ï̂ÜÓ˚ ˆõ!üò !£¢y Ï̂Ó ~ÓÇ ˛ô Ï̂Ó˚ =íÑ˛ ˆõ!üò !£¢y Ï̂ÓÁ

Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– xÌ≈Í xyõÓ˚y ˆÎ Ï̂Ñ˛y Ï̂òy ïÓ˚̂ ÏòÓ˚ ˆ≤Ãy@˘Ãyõ ~£z Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨ ÁÎ˚ƒy Ï̂Ó˚Ó˚ Á˛ôÓ˚

â˛yúy Ï̂ì˛ ˛ôy!Ó˚– ö˛ Ï̂ú xyõÓ˚y ÁÎ˚yv≈̨  ≤Ã Ï̂¢!üÇñ Á Ï̂Î˚Ó¢y£z›˛ Ó yv z̨!ãÇñ £ẑ Ïõúñ ¢D#ì˛ ˆüyòyÓ˚ ˛ôyüy˛ôy!ü ˆÜõ¢

ˆÖú Ï̂ì˛Áñ £yv≈̨ ÁÎ˚ƒy Ï̂Ó˚ ˆÑ˛yòÁ ˛ô!Ó˚Óì≈̨ ò äÈyv ¸̨y£z xyõy Ï̂îÓ˚ úƒy˛ô›˛˛ô Óy ˆvfl˛Ò›˛˛ô Ñ˛!¡ôv z̨›˛yÓ˚!›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛

˛ôy!Ó̊–

2.6 ¢yÓ˚yÇü

 xyõÓ˚y Ñ˛!¡ôv z̨›˛yÓ˚ Óú Ï̂ì˛ Ó%!G˛ñ Îy £zò˛ô%›˛ @˘Ã£í Ñ˛ Ï̂Ó˚ñ ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ ãòƒ !ò Ï̂î≈̂ ÏüÓ˚ ˆ¢›˛=!ú (sets
of instruction) ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ ~ÓÇ v z̨Fâ˛ Ü!ì˛ Á !ò¶%≈̨ úì˛yÓ˚ ¢y Ï̂Ì xyv z̨›˛˛ô%›˛ ≤Ãîyò Ñ˛ Ï̂Ó˚–
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 ~Ñ˛!›˛ !v˛!ã›˛yú Ñ˛!¡ôv z̨›˛yÓ˚ Óy£zòy!Ó˚ ¶˛y°Ïy Óy Óy£zòy!Ó˚ ˆÑ˛yv˛ÈÙÈ0 ~ÓÇ 1 myÓ˚y â˛y!úì˛ £Î˚ñ ~!›˛ ˆÑ˛Óúõye

0 ~ÓÇ 1 myÓ˚y ˛≤Ãî!ü≈ì˛ ì˛Ìƒ£z Ó%G˛ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ü!ì˛Ó˚ ˛ô!Ó˚õy Į̈̂ ôÓ˚ ~Ñ˛Ñ˛!›˛ £ú ˆõÜy £y›≈̨ ã (MHz) xÌ≈yÍ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ Ï̂Î˚Ñ˛ !õ!úÎ˚ò

!ò Ï̂î≈!üÑ˛y Óy !ÜÜy £y›≈̨ ã (GHz) xÌ≈yÍ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ Ï̂Î˚Ñ˛ !Ó!úÎ˚ò !ò Ï̂î≈üyÓú# ˆv˛fl˛Ò›˛˛ô ~ÓÇ

úƒy˛ô›˛ Į̈̂ ôÓ˚ õ Ï̂ì˛y ¢y¡±!ì˛Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y£y Ï̂Îƒ ≤Ã Ï̂¢¢ Ñ˛Ó˚y ÎyÎ˚–

 x Ï̂›˛y Ï̂õüò õy Ï̂ò ˆÑ˛yòÁ õyò%̂ Ï°ÏÓ˚ £hfl˛ Ï̂«˛˛ô äÈyv ¸̨y£z ~Ñ˛¢y Ï̂Ì Ñ˛yã Ñ˛Ó˚y–

 Ó˚yu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚ (RAM) x!fl įÓ̊ (volatile) ≤ÃÑ,̨ !ì˛Ó˚ £Î˚ñ Ñ˛!¡ôv z̨›˛yÏÓ˚ Îì˛«˛í â˛yú% Ìy Ï̂Ñ˛ ì˛ì˛«˛í

~Ó˚õ Ï̂ïƒ ¢!M˛Èì˛ ì˛Ìƒ ¢yõ@˘Ã#=!ú ¢ì˛ƒ Óy ˜Óï– ~Ñ˛ÓyÓ˚ Óı˛ £ Ï̂Î˚ ˆÜ Ï̂ú ~Ó˚ ¢!M˛Èì˛ ì˛Ìƒ ¢yõ@˘Ã#=!ú

õ%̂ ÏäÈ ÎyÎ˚–

 !Ó˚v˛ Áò!ú ˆõ Ï̂õy!Ó˚Ó˚ (ROM) !Ó°ÏÎ˚Ólfl˛ ¢£ Ï̂ã ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ˆ≤Ãy@˘Ãyõ myÓ˚y ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚y ÎyÎ˚

òy– ~Ó˚ !Ó°ÏÎ˚Ólfl˛ !fl˛iÓ˚ (nonvolatile) ≤ÃÑ,̨ !ì˛Ó˚ £Î˚ ~ÓÇ ÎÖò Ñ˛!¡ôv z̨›˛yÓ˚!›˛Ó˚ ˛ôyÁÎ˚yÓ˚ ¢%ƒ£zâ˛ xö˛

Ñ˛Ó˚y £Î˚ ì˛Öò ~£z ˆõ Ï̂õy!Ó˚Ó˚ !Ó°ÏÎ˚Ólfl˛ õ%̂ ÏäÈ ÎyÎ˚ òy–

 xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚=!ú õy!Œ›˛ÈÙÈˆÑ˛yÓ˚ ≤Ã Ï̂¢¢Ó˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ õy!Œ›˛ÈÙÈˆÑ˛yÓ˚ ≤Ã Ï̂¢¢Ó˚ £ú î%!›˛ Óy

ì˛ Ï̂ì˛y!ïÑ˛ fl ∫̨ì˛s˛f ALU SÚÚˆÑ˛yÓ˚ÛÛ Óúy £Î˚V ¢£ Ü!‡˛ì˛ ~Ñ˛!›˛ v z̨̨ ôyîyò Îy ›˛y£z!õÇ xƒyu˛ Ñ˛ Ï̂r› Δ̨yú £zv z̨!ò Ï̂›˛Ó˚

xï# Ï̂ò Ñ˛yã Ñ˛ Ï̂Ó˚–

2.7 xò%ü#úò#

1. Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Ñ˛yÎ≈yÓú# v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚&ò–

2. ÁÎ˚yv≈̨  ˜îá≈ƒ !Ñ˛⁄

3. x Ï̂›˛y Ï̂õüò Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

4. ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆ≤Ãy@˘Ãyõ â˛yúy Ï̂òyÓ˚ ãòƒ ˛ôî Ï̂«˛˛ô=!ú !Ñ˛ !Ñ˛⁄

a !¢!˛ô£zv z̨ÈÙÈ~Ó˚ Ñ˛yã=!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚&ò–

2.8 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 2.2

2. xò%̂ ÏFäÈî 2.3

3. xò%̂ ÏFäÈî 2.3

4. xò%̂ ÏFäÈî 2.5

5. xò%̂ ÏFäÈî 2.4
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~Ñ˛Ñ˛ 3  Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨ ÁÎ˚ƒy Ï̂Ó˚Ó˚ ¢Ç!«˛Æ¢yÓ˚

Ü‡˛ò

3.0 v ẑ̨ Ïjüƒ

3.1 ≤Ãhfl˛yÓòy

3.2 £zò˛ô%›˛ !v˛¶˛y£z¢

3.2.1 Ñ˛#ˆÏÓyv≈˛˛

3.2.2 ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢

3.2.3 fl˛ÒƒyòyÓ˚

3.2.4 x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  !Ó˚v˛y¢≈ (OMR)

3.2.5 x˛ô!›˛Ñ˛ƒyú Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚Ñ˛Ü!òüò (OCR) !v˛¶˛y£z¢

3.2.6 õƒyÜ Ï̂ò!›˛Ñ˛ £zÇÑ˛ Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚v˛yÓ˚ (MICR)

3.2.7 ÓyˆÏÎ˚yˆÏõ!›˛ΔÑ˛ !Ó˚v˛yÓ˚

3.2.8 úy£z›˛ ˆ˛ôò

3.2.9 Ñ˛ƒyõÑ˛v≈˛yÓ˚

3.2.10 ›˛yâ˛ !fl˛;˛ò

3.3 xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢

3.3.1 Ñ˛!¡ôv˛z›˛yÓ˚ õ!ò›˛Ó˚

3.3.2 ˛!≤Ãr›˛yÓ˚

3.3.3 ≤’›˛yÓ˚

3.4 ˆõˆÏõy!Ó˚

3.4.1 ≤Ãy£zõy!Ó˚ ˆõˆÏõy!Ó˚

3.4.2 ˛ˆ¢ˆÏÑ˛u˛y!Ó˚ ˆõˆÏõy!Ó˚

3.5 ¢yÓ˚yÇü˛

3.6 xò%ü#úò#˛

3.7 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛
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3.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 !Ó!¶˛ß¨ £zò˛ô%›˛ ~ÓÇ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢=!ú ¢¡ô Ï̂Ñ≈̨  ¢õƒÑ˛ ïyÓ˚íy–

 Ñ˛!¡ôv z̨›˛yÓ˚ ˆõ Ï̂õy!Ó˚ ¢¡ô Ï̂Ñ≈̨  ≤ÃyÌ!õÑ˛ ïyÓ˚íy–

3.1 ≤Ãhfl˛yÓòy

Ñ˛!¡ôv z̨›˛yÓ˚ ~õò ~Ñ˛!›˛ !v˛¶˛y£z¢ñ Îy Óy£zòy!Ó˚ ˆv˛›˛y xyÑ˛y Ï̂Ó˚ £zò˛ô%›˛ @˘Ã£í Ñ˛ Ï̂Ó˚ñ ÜíòyÓ˚ ~Ñ˛!›˛ !¢!Ó˚ã

≤Ã Ï̂Î˚yÜ Ñ˛ Ï̂Ó˚ £zò˛ô%›˛ ˆv˛›˛y ≤Ã Ï̂¢¢ Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôäÈ®¢£z ö˛úyö˛ú Óy xyv z̨›˛˛ô%›˛=!ú v z̨Í˛ôyîò Ñ˛ Ï̂Ó˚– ì˛ Ï̂Óñ õyò%̂ Ï°ÏÓ˚

˛ô Ï̂«˛ Óy£zòy!Ó˚ ˆv˛›˛y xyÑ˛y Ï̂Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ £zò˛ô%›˛ ˆv˛›˛y ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚y Óy v z̨̨ ôú∏˛ xyv z̨›˛˛ô%›˛ ¢£ Ï̂ã£z Ó%G˛ Ï̂ì˛ ˛ôyÓ˚y

Ñ˛!‡˛ò– ~£z ÓƒÓïyò!›˛ ¢Ó˚y Ï̂ì˛ñ £zò˛ô%›˛ ~ÓÇ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢=!ú xy!Ó‹ÒyÓ˚ Ñ˛Ó˚y £ Ï̂Î˚!äÈú ÎyÓ˚ ö˛ Ï̂ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

¢y Ï̂Ì õyò%̂ Ï°ÏÓ˚ Ñ˛yÎ≈Ñ˛Ó˚ ¢Ç Ï̂ÎyÜ fl˛iy˛ôò ¢Ω˛Ó £ Ï̂Î˚!äÈú–

3.2 £zò˛ô%›˛ !v˛¶˛y£z¢

£zò˛ô%›˛ !v˛¶˛y£z¢=!úÓ˚ Ñ˛yã £ú ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ myÓ˚y ≤Ãî_ ˆv˛›˛y Ï̂Ñ˛ Óy£zòy!Ó˚ ì˛ Ï̂Ìƒ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛

Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ÓƒÓ£y Ï̂Ó˚Ó˚ v z̨̨ ô Ï̂ÎyÜ# Ñ˛ Ï̂Ó˚ ˆì˛yúy– ¢Ç Ï̂«˛ Į̈̂ ôñ ~Ñ˛!›˛ £zò˛ô%›˛ !v˛¶˛y£z¢ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ £zò˛ô%›˛ ¢Ó˚ÓÓ˚y£

Ñ˛ Ï̂Ó˚– Ñ˛# Ï̂Óy Ï̂v≈̨ Ó˚ ≤Ã!ì˛!›˛ Ñ˛# (key), õyv ẑ̨ Ï¢Ó˚ ¢y£y Ï̂Îƒ ≤Ã!ì˛!›˛ â˛úò (Movement) Óy ≤Ã!ì˛!›˛ !Ñœ̨ Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

~Ñ˛!›˛ !ò!î≈‹T £zò˛ô%›˛ ¢Ç Ï̂Ñ˛ì˛ ˛ôy‡˛yÎ˚– ~£z ¢Ç Ï̂Ñ˛ì˛=!ú xyõy Ï̂îÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Óy ˆ≤Ãy@˘Ãyõ=!ú Ö%ú Ï̂ì˛ñ ˆõ Ï̂¢ã

!úÖ Ï̂ì˛ñ ö˛y£zú Óy ˆö˛y”˛yÓ˚ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ Óy õ%̂ ÏäÈ ˆö˛ú Ï̂ì˛ ~ÓÇ xyÓ˚Á !Ó!Óï Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ

Ñ˛ Ï̂Ó˚– Ñ˛ Ï̂Î˚Ñ˛!›˛ v z̨îy£Ó˚̂ ÏíÓ˚ õ Ï̂ïƒ Ñ˛# Ï̂Óyv≈̨ ¢ñ õy£ẑ Ïe´y Ï̂ö˛yò¢ñ fl˛ÒƒyòyÓ˚¢ñ !v˛!ã›˛yú Ñ˛ƒy Ï̂õÓ˚yñ Á Ï̂Î˚ÓÑ˛ƒyõ¢ñ Ñ˛yv≈̨

!Ó˚v˛yÓ˚ñ £zv z̨!˛ô!¢ fl˛ÒƒyòyÓ˚ ~ÓÇ ˜ÓK˛y!òÑ˛ ˛ô!Ó˚õy˛ô ¢Ó˚Oyõ (Scientific measruing Epuipment) xhs˛¶%≈˛_´

Ó˚̂ ÏÎ˚̂ ÏäÈ– ~£z ¢õhfl˛ !v˛¶˛y£z¢ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ì˛Ìƒ ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y£z ì˛y Ï̂îÓ˚ £zò˛ô%›˛ !v˛¶˛y£z¢ !£¢y Ï̂Ó ˆ◊!íÓk˛

Ñ˛Ó˚y £Î˚–

3.2.1 Ñ˛#ˆÏÓyv≈˛

Ñ˛!¡ôv z̨!›˛Ç Ï̂Î̊Ó̊ ˆ«˛ Ï̂eñ Ñ˛# Ï̂Óyv≈̨  ~Ñ˛!›˛ ›˛y£z̨ ôÓ̊y£z›˛yÓ̊ÈÙÈ~Ó̊ õì˛ !v˛¶˛y£z¢– Ñ˛# Ï̂Óy Ï̂v≈̨ Ó̊ õyïƒ Ï̂õ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ˆ›˛:›˛

Óy !Ó Ï̂ü°Ï !â˛£´ (Special Character) ≤Ã Ï̂Ó Ï̂üÓ˚ ãòƒ Ñ˛# Ï̂Óyv≈̨ =!ú Ï̂ì˛ xyúö˛y Ï̂Ó›˛ (A,B,C,D...), òy¡∫yÓ˚ (0-
9) ~ÓÇ fi›˛yÓ˚ (*), üì˛yÇü (%), ˆÎyÜ (+), !ÓˆÏÎ˚yÜ ()ñ xyu˛yÓ˚̂ Ïfl˛ÒyÓ˚ ( _ ), Óı˛ò# ( ) £zì˛ƒy!î õˆÏì˛y

xyúö˛y!òv ẑ̨ Ïõ!Ó˚Ñ˛ (Alphanumeric) Ñ˛# Ó˚̂ ÏÎ˚̂ ÏäÈ– !Ñ˛ä%È ˆ≤Ãy@˘Ãyõ Ñ˛õyu˛ ≤Ã Ï̂Óü Ñ˛Ó˚y Ï̂òyÓ˚ ãò ö˛yÇüò Ñ˛#=!ú (F1-
F12) ÓƒÓ£*ì˛ £Î˚– !v˛!ú›˛ ~ÓÇ ÓƒyÑ˛ Ï̂fl˛ô¢ Ñ˛#=!ú Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ x«˛Ó˚ õ%äÈ Ï̂ì˛ ÓƒÓ£*ì˛ £Î˚– õ!v˛ö˛yÎ˚yÓ˚

Ñ˛#=!ú (Modifier keys) £ú ~Ñ˛ïÓ˚̂ ÏòÓ˚ !Ó Ï̂ü°Ï Ñ˛# (Special keys) ˆÎÖy Ï̂ò î%!›˛ Ñ˛# ~Ñ˛¢y Ï̂Ì ÓƒÓ£yÓ˚
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Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ fl ∫̨y¶˛y!ÓÑ˛ !e´Î˚y Ï̂Ñ˛ ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚y ÎyÎ˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô Óúy ÎyÎ˚ñ õy£ẑ Ïe´y¢ö˛›˛ v z̨£ẑ Ïu˛yã x˛ôy Ï̂Ó˚!›˛Ç

!¢ Ï̂fi›˛ Ï̂õ <Alt> +<F4> Ñ˛# î%!›˛ ~Ñ˛¢y Ï̂Ì ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïú ¢!e´Î˚ ˆ≤Ãy@˘Ãyõ v z̨£ẑ Ïu˛y!›˛ Óı˛ £ Ï̂Î˚ Îy Ï̂Ó– ¢Ó≈y!ïÑ˛

[!â˛e ≠ 3.1]

£ú õyv z̨¢ñ £ẑ ÏúÑ˛› Δ̨!òÑ˛ ˆ˛ôò ~ÓÇ ›˛yâ˛ !fl˛;˛ò £zì˛ƒy!î– õyv z̨¢ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

xyõÓ˚y !fl˛;˛ Ï̂ò ~Ñ˛!›˛ !ò!î≈‹T !Ó°ÏÎ˚ !ò Ï̂î≈ü Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚ñ ~ Ï̂Ñ˛ ˛ô Ï̂Î˚r›˛

x˛ôy Ï̂Ó˚üò Óúy £Î˚– õyv z̨¢!›˛ x˛ô!›˛Ñ˛ƒyú Óy ˆúãyÓ˚ xy Ï̂úy myÓ˚y â˛y!úì˛

£Î˚– ~Ñ˛!›˛ õyv z̨¢ !v˛¶˛y£ẑ Ï¢Ó˚ ü# Ï̂°Ï≈ î%!›˛ ˆÓyì˛yõ Ìy Ï̂Ñ˛ Îy Óyõ Óy v˛yò

ˆÓyì˛yõ!›˛ ÚÚ!Ñœ̨ Ñ˛ÛÛÈÙÈ~Ó˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– î%!›˛ ˆÓyì˛y Ï̂õÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛

fl˛;˛!úÇ ˝£zú Ó˚ˆÏÎ˚ˆÏäÈ– Î!î 50-100 ˛ô,¤˛yÓ˚ Ó Ï̂v ¸̨y v˛Ñ%̨ Ï̂õr›˛ Ìy Ï̂Ñ˛ ì˛ Ï̂Ó fl˛;˛!úÇ

˝£zú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆ¢£z Ó,£Í ò!Ì!›˛Ó˚ ˆÎ ˆÑ˛y Ï̂òy ˛ô,¤˛y myÓ˚y ¢£ Ï̂ã£z ˆîÖy

ÎyÎ̊–[!â˛e ≠ 3.2]

3.2.3 fl˛ÒƒyòyÓ˚

˛fl˛ÒƒyòyÓ˚ SÎyˆÏÑ˛ x˛ô!›˛Ñ˛ƒyú fl˛ÒƒyòyÓ˚Á Óúy £Î˚V ~Ó˚ Ñ˛yã £ú ˆÑ˛yòÁ Ñ˛yÜˆÏãÓ˚

õˆÏïƒ ÌyÑ˛y ˆúÖy Óy !â˛eˆÏÑ˛ !v˛!ã›˛yú xyÑ˛yˆÏÓ˚ Ó˚*˛ôyhs˛Ó˚ Ñ˛ˆÏÓ˚ õ!ò›˛ˆÏÓ˚ ≤Ãî!ü≈ì˛

Ñ˛Ó˚y– !v˛!ã›˛yú xyÑ˛yˆÏÓ˚ Ó˚*˛ôyhs˛!Ó˚ì˛ !â˛e!›˛ Ñ˛!¡ôv˛z›˛yˆÏÓ˚ fl˛iyòyhs˛!Ó˚ì˛ £Î˚ ~ÓÇ ~Ñ˛!›˛

ö˛y£zú !£¢yˆÏÓ ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚– fl˛ÒƒyòyÓ˚ !Ó!¶˛ß¨ Ñ˛ò!ö˛ÜyˆÏÓ˚üˆÏò v˛z˛ôú∏˛– Ñ˛ˆÏÎ˚Ñ˛!›˛ [!â˛e ≠ 3.3]

ÓƒÓ£*ì˛ õ!v˛ö˛yÎ˚yÓ˚ Ñ˛#=!úÓ˚ õ Ï̂ïƒ Ó˚̂ ÏÎ˚̂ ÏäÈ Ñ˛ Ï̂r› Δ̨yú

Ñ˛# (Ctrl), !üö˛›˛ (Shift) ~ÓÇ xyŒ›˛ Ñ˛# (Alt)–
Ñ˛#ÈÙÈ̂ Óy Ï̂v≈̨  v z̨̨ ôú∏˛ xy Ï̂Ó̊Ñ˛ ïÓ̊ Ï̂òÓ̊ Ñ˛# £ú ˆò!¶˛ Ï̂Üüò

Ñ˛# Sì˛#Ó̊ !â˛£´ Î%_´V– ˆò!¶˛ Ï̂Üüò Ñ˛#=!ú Ñ˛y¢≈yÓ̊!›˛ Ï̂Ñ˛

!fl˛;˛ Ï̂òÓ˚ !Ó!¶˛ß¨ xÓfl˛iy Ï̂ò !ò Ï̂Î˚ ˆÎ Ï̂ì˛ñ ˛ô,¤˛y ˆfl˛;˛yú

Ñ˛Ó˚̂ Ïì˛ ˆÎõò ˛ô,¤˛y!›˛ v z̨̨ ô Ï̂Ó˚ ~ÓÇ ò# Ï̂â˛ !ò Ï̂Î˚ ˆÎ Ï̂ì˛

ÓƒÓ£*ì˛ £Î̊– xyÓ̊ ~Ñ˛!›˛ Ñ˛# £ú ˆ£yõ Ñ˛# (Home),
ˆ£yõ Ñ˛#!›˛ Ñ˛y¢≈yÓ˚!›˛ Ï̂Ñ˛ ˆÎ úy£ẑ Ïò ì˛yÓ˚ xÓfl˛iyò ì˛yÓ˚ ÷Ó˚& Ï̂ì˛ ˆö˛Ó˚ì˛ ˛ôy‡˛y Ï̂ì˛ ÓƒÓ£*ì˛ £Î˚ñ ~u˛ Ñ˛# (End)!›˛
ˆ¢£z úy£ẑ ÏòÓ˚ ˆü Ï̂°Ï Ñ˛y¢≈yÓ˚!›˛ Ó˚y Ï̂Ö– ›˛ƒyÓ Ñ˛# (Tab) Ñ˛y¢≈yÓ˚!›˛ Ï̂Ñ˛ ˛ôÓ˚Óì≈̨ # ›˛ƒyÓ fi›˛ Į̈̂ ô x@˘Ã¢Ó˚ Ñ˛ Ï̂Ó˚– £zò¢y›≈̨

Ñ˛# (Insert)!›˛ õ)úì˛ Ñ˛y¢≈yÓ˚!›˛ Ï̂Ñ˛ ì˛yÓ˚ Óì≈̨ õyò xÓfl˛iy Ï̂ò ~Ñ˛!›˛ x«˛Ó˚ ≤Ã Ï̂Óü Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚– !v˛!ú›˛ Ñ˛#

!›˛ Ñ˛y¢≈y Ï̂Ó˚Ó˚ xÓfl˛iy Ï̂òÓ˚ ˛ô Ï̂Ó˚Ó˚ x«˛Ó˚!›˛ Ï̂Ñ˛ õ%̂ ÏäÈ ˆîÎ˚– ÓƒyÑ˛ Ï̂fl˛ô¢ Ñ˛# ˛ô)Ó≈Óì≈̨ # x«˛Ó˚!›˛ õ%̂ ÏäÈ ˆîÎ˚– Ñ˛# Ï̂Óy Ï̂v≈̨  v z̨̨ ôú∏˛

Ñ˛#=!úÓ˚ xyÓ˚Á ~Ñ˛!›˛ ˆ¢›˛ £ú úÑ˛ Ñ˛#=!ú– úÑ˛ Ñ˛#=!ú !òÓ≈y!â˛ì˛ ˆ¢!›˛Ç Ï̂¢Ó˚ Á˛ôÓ˚ !ò¶ ≈̨Ó˚ Ñ˛ Ï̂Ó˚ Ñ˛# Ï̂Óy Ï̂v≈̨ Ó˚

xÇü úÑ˛ Ñ˛ Ï̂Ó˚– úÑ˛ Ñ˛#=!ú £ú ˆfl˛;˛yú úÑ˛ (Scroll), òyõ úÑ˛ SÎy !òv ẑ̨ Ïõ!Ó˚Ñ˛ Ñ˛#˛ôƒyv˛ ÓƒÓ£y Ï̂Ó˚Ó˚ xò%õ!ì˛

ˆîÎ˚V ~ÓÇ Ñ˛ƒy˛ô¢ úÑ˛– ˆÑ˛y Ï̂òy ~!r› Δ̨ Óy úy£zò ˆü°Ï £ÓyÓ˚ ˛ô Ï̂Ó˚ òì%̨ ò úy£zò Óy ~!r› Δ̨ ÷Ó˚& Ñ˛Ó˚yÓ˚ ãòƒ ~r›˛yÓ˚

(Enter) Ñ˛# ÓƒÓ£*ì˛ £Î˚–

3.2.2 ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢

˛ôÓ˚Óì ≈̨# £zò˛ô%›˛ !v˛¶˛y£z¢ Îy xyãÑ˛yú Ö%Ó =Ó˚&c˛ô)í≈ ~ÓÇ ãò!≤ÃÎ˚ ˆ¢!›˛ £ú ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢– ˛ô Ï̂Î˚!r›˛Ç

!v˛¶˛y£z¢=!ú xò!fl˛;˛ò ˛ô Ï̂Î˚r›˛yÓ˚̂ ÏÑ˛ SÎyÓ˚ òyõ Ñ˛y¢≈yÓ˚V ¢Ó˚y Ï̂òyÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚– !Ñ˛ä%È ¢yïyÓ˚í ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢
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v˛zˆÏÕ‘ÖˆÏÎyÜƒ ~ÓÇ ãò!≤ÃÎ˚ v˛zîy£Ó˚í £ú 1. öœ˛ƒy›˛ˆÏÓv˛ fl˛ÒƒyòyÓ˚ñ 2. !ü›˛!ö˛v˛ fl˛ÒƒyòyÓ˚ñ 3. £ƒyu˛ˆÏ£”˛

fl˛ÒƒyòyÓ̊–

3.2.4 x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  !Ó˚v˛y¢≈ (OMR)
x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  !Ó˚v˛yÓ˚=!ú Ñ˛yÜ Ï̂ãÓ˚ ü# Ï̂›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛Ó˚y !â˛£´=!ú ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– ~£z !â˛£´=!ú

~Ñ˛!›˛ ≤Ã Ï̂Ó!üÑ˛y ˛ôÓ˚#«˛yÎ˚ ≤Ã Ï̂Ÿ¿Ó˚ !¶˛!_ Ï̂ì˛ ˆîÁÎ˚y !ÓÑ˛“ v z̨_Ó˚=!ú ˆúÖyÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚– ~ Ï̂«˛ Ï̂e v z̨_Ó˚

˛ôe!›˛ Ï̂ì˛ A,B,C,D !ò!î≈‹T Ñ˛ Ï̂Ó˚ Ó: Ñ˛Ó˚y Ìy Ï̂Ñ˛ ~ÓÇ !ü«˛yÌ≈# Ï̂Ñ˛ ˆÎ Ï̂Ñ˛yòÁ ~Ñ˛!›˛ !ÓÑ˛“ !â˛!£´ì˛ Ñ˛Ó˚̂ Ïì˛ Óúy

£Î˚– ~Ó˚̨ ôÓ˚ !ü«˛yÌ≈#Ó˚ ~£z v z̨_Ó˚ ˛ôe!›˛ ~Ñ˛!›˛ x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  !Ó˚v˛y Ï̂Ó˚Ó˚ xï# Ï̂ò ~Ñ˛!›˛ x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  ¢ö˛›˛ÁÎ˚ƒyÓ˚

ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ¢!‡˛Ñ˛ v z̨_Ó˚!›˛ ¢òy_´ Ñ˛Ó˚y £Î˚– xÌ≈yÍ x˛ô!›˛Ñ˛ƒyú õyÑ≈̨ ¢ !Ó˚v˛yÓ˚=!ú ÓƒÓ£yÓ˚Ñ˛yÓ˚# myÓ˚y ˜ì˛!Ó˚ Ñ˛Ó˚y

!â˛£´=!ú !â˛!£´ì˛ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚–

3.2.5 x˛ô!›˛Ñ˛ƒyú Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚Ñ˛Ü!òüò (OCR) !v˛¶˛y£z¢

x˛ô!›˛Ñ˛ƒyú Ñ˛ƒy Ï̂Ó̊QyÓ̊ !Ó̊Ñ˛Ü!òüò !v˛¶˛y£z¢=!ú Ñ˛yÜ Ï̂ã õ%!oì˛ x«˛Ó̊ Ï̂Ñ˛ !ò!î≈‹T ö ̨ r›˛ ~ÓÇ õy Į̈̂ ôÓ̊ ¢y Ï̂Ì ¢òy_´

Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ– x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  !Ó̊v˛yÓ̊=!ú Ñ˛yÜ Ï̂ã õ%!oì˛ x«˛Ó̊=!ú Ï̂Ñ˛ xy Ï̂úyÓ̊ ≤Ã!ì˛ö˛úò á›˛yÎ̊ ~ÓÇ ≤Ã!ì˛FäÈ!Ó=!ú

£ẑ ÏúÑ˛› Δ̨!òÑ˛ ˛ôƒy›˛y Ï̂ò≈ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ Îy x˛ô!›˛Ñ˛ƒyú Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚Ñ˛Ü!òüò !v˛¶˛y£z¢!›˛ !â˛ò Ï̂ì˛ ˛ôy Ï̂Ó˚– xyï%!òÑ˛

Á!¢xyÓ˚=!ú ~Ñ˛!›˛ ò!Ì Ï̂ì˛ (Document) !õ!◊ì˛ Ó˝ ¶˛y°Ïyñ !Ó!¶˛ß¨ ö˛r›˛ ~ÓÇ xyÑ˛yÓ˚=!ú ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ–

3.2.6 õƒyÜ Ï̂ò!›˛Ñ˛ £zÇÑ˛ Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚v˛yÓ˚ (MICR)
~!›˛ ~õò ~Ñ˛!›˛ ≤ÃÎ%!_´ Îy õ)úì˛ ÓƒyÇ!Ñ˛Ç !ü Ï̂“ ÓƒÓ£*ì˛ £Î˚ñ ˆÎÖy Ï̂ò ~!›˛ ~Ñ˛!›˛ xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ xòƒ

xƒyÑ˛yv ẑ̨ Ïr›˛ xÌ≈ fl˛iyòyhs˛ Ï̂Ó˚Ó˚ ãòƒ ≤ÃyÆ ˆâ˛Ñ˛ ≤Ã Ï̂¢¢ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚– ˛≤Ã!ì˛!›˛ ÓƒyÇÑ˛ Ï̂Ñ˛ ~Ñ˛!›˛ xòòƒ (Unique)
~õxy£z!¢xyÓ̊ ˆÑ˛yv˛ ˆîÁÎ̊y £Î̊– ˆ¢£z ˆÑ˛yv˛!›˛ ~Ñ˛!›˛ !Ó Ï̂ü°Ï

ˆõ!üò myÓ̊y ˆâ˛Ô¡∫Ñ˛ Ñ˛y!ú (Magnetic Ink) !î Ï̂Î̊ ˆâ˛Ñ˛=!ú Ï̂ì˛

!ú!Öì˛ Ìy Ï̂Ñ˛– xÌ≈ fl˛iyòyhs˛ Ï̂Ó˚Ó˚ ãòƒ ˆâ˛Ñ˛!›˛ ~Ñ˛ã Ï̂òÓ˚ myÓ˚y

xòƒ ~Ñ˛ãò Ï̂Ñ˛ £z¢%ƒ Ñ˛Ó˚y £Î˚– ˆâ˛Ñ˛ ≤Ãy˛ôÑ˛ ˆâ˛Ñ˛!›˛ ì˛yÓ˚

ÓƒyÇÑ˛ÈÙÈ~Ó˚ üyÖyÎ˚ ãõy Ñ˛ Ï̂Ó˚ò– ~õxy£z!¢xyÓ˚ ≤ÃÎ%!_´Ó˚

õyïƒ Ï̂õ ˆâ˛ Ï̂Ñ˛Ó̊ ˜Óî%ƒ!ì˛ò xò%!ú!˛ô ˆâ˛Ñ˛ £z¢%ƒÑ˛yÓ̊#Ó̊ ÓƒyÇÑ˛ Ï̂Ñ˛

≤Ã!e´Î˚yÑ˛Ó˚̂ ÏíÓ˚ ãòƒ ˆ≤ÃÓ˚í Ñ˛Ó˚y £Î˚– ~£z ~õxy£z!¢xyÓ˚ [!â˛e ≠ 3.4]

≤ÃÎ%!_´!›˛Ó˚ õyïƒ Ï̂õ ~Ñ˛ ÓƒyÇÑ˛ ˆÌ Ï̂Ñ˛ xòƒ ÓƒyÇ Ï̂Ñ˛ ˆâ˛Ñ˛ fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ¢yïyÓ˚íì˛ ~Ñ˛ ˆÌ Ï̂Ñ˛ î%£z ár›˛y ¢õÎ˚

úy Ï̂Ü– ~Ó˚ xy Ï̂Ü õƒyò%Î˚yú ≤Ã!e´Î˚y!›˛ Ï̂ì˛ fl˛iyò#Î˚ ˆâ˛ Ï̂Ñ˛Ó˚ ãòƒ 1 ˆÌ Ï̂Ñ˛ 2 !îò ~ÓÇ xyhs˘˛Éü£Ó˚ ˆâ˛Ñ˛=!úÓ˚ ãòƒ

10 ˆÌˆÏÑ˛ 15 !îò ¢õÎ˚ úyÜì˛–

3.2.7 ÓyˆÏÎ˚yˆÏõ!›˛ΔÑ˛ !Ó˚v˛yÓ˚

Óy Ï̂Î˚y Ï̂õ!› Δ̨Ñ˛ £ú ˆÑ˛y Ï̂òy Óƒ!_´ Ï̂Ñ˛ ì˛yÓ˚ ˛ô!Ó˚õy˛ô Ï̂ÎyÜƒ üyÓ˚#!Ó˚Ñ˛ ˜Ó!ü Ï̂‹TƒÓ˚ SÓy Ï̂Î˚y Ï̂õ!› Δ̨Ñ˛ ˆv˛›˛yV !¶˛!_ Ï̂ì˛

¢òy_´Ñ˛Ó˚í– Óy Ï̂Î˚y Ï̂õ!› Δ̨Ñ˛ !Ó˚v˛yÓ˚ ˆÑ˛yòÁ Óƒ!_´Ó˚ Óy Ï̂Î˚y Ï̂õ!› Δ̨Ñ˛ ˆv˛›˛y Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õ £zò˛ô%›˛ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛

£Î˚– ÎyÓ˚ õyï Ï̂õ xyà%̂ ÏúÓ˚ äÈy˛ôñ õ%̂ ÏÖÓ˚ xyÑ˛yÓ˚ Óy ˆâ˛y Ï̂ÖÓ˚ xy£z!Ó˚¢ñ ÜúyÓ˚ ¶˛ Ï̂Î˚¢ Óy fl ∫̨y«˛ Ï̂Ó˚Ó˚ õ Ï̂ì˛y !Ñ˛ä%È Óƒ!_´Üì˛
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˜Ó!üˆÏ‹TƒÓ˚ Á˛ôÓ˚ !¶˛!_ Ñ˛ˆÏÓ˚ ˆ¢£z Óƒ!_´ˆÏÑ˛ ¢òy_´ Ñ˛Ó˚y ÎyÎ˚– ~£z

ÓyˆÏÎ˚yˆÏõ!›˛ΔÑ˛ !Ó˚v˛yÓ˚=!ú ˆÑ˛Óú xò%ˆÏõy!îì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#ˆÏîÓ˚ ì˛Ìƒ

ˆ˛ôˆÏì˛ xò%õ!ì˛ ˆîÎ˚– ~äÈyv˛¸yÁ ~£z !v˛¶˛y£z¢=!ú ˆv˛fl˛Ò›˛˛ô Óy £ƒyu˛

ˆ£y”˛ !v˛¶˛y£z¢=!úÓ˚ õˆÏïƒ xhs˛!ò≈!õ≈ì˛ (in-built) Ó˚ˆÏÎ˚ˆÏäÈ ÎyˆÏì˛

ˆÑ˛Óú xò%ˆÏõy!îì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚y ~£z !v˛¶˛y£z¢=!úˆÏì˛ ì˛Ìƒ ˆ˛ôˆÏì˛

˛ôy Ï̂Ó˚ò–[!â˛e ≠ 3.5]

3.2.8 úy£z›˛ ˆ˛ôò

~!›˛ ~Ñ˛!›˛ ˜Óî%ƒ!ì˛ò ˆ˛ôò– ˜Óî%ƒ!ì˛ò ˆ˛ôò ~Ñ˛!›˛ ˛ô Ï̂Î̊!r›˛Ç !v˛¶˛y£z¢

Îy Ólfl˛ !òÓ≈yâ˛ò Ñ˛Ó˚̂ Ïì˛ õyv ẑ̨ Ï¢Ó˚ ˛ô!Ó˚Ó Ï̂ì≈̨  ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

~£z !v˛¶˛y£z¢=!ú !fl ;̨̨ Ï̂ò ˜Óî%ƒ!ì˛ò¶˛y Ï̂Ó x§yÑ˛ Ï̂ì˛ Óy ˆúÖyÓ̊ ãòƒÁ ÓƒÓ£yÓ̊

Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˜Óî%ƒ!ì˛ò ˆ˛ô Ï̂òÓ˚ ≤Ã!ì˛ü∑ £ú fi›˛y£zúy¢ Óy !v˛!ã›˛yú

ˆ˛ôò– ~£z ˆ˛ôò=!ú ÁÎ˚ƒyÓ˚̂ Ïú¢ ~ÓÇ ~Ñ˛!›˛ Óú ˆ˛ô Ï̂òÓ˚ õ Ï̂ì˛y ˆîÖyÎ˚–

úy£z›˛ ˆ˛ôò=!ú £ƒyu˛ Ï̂£”˛ Óy ›˛ƒyÓ Ï̂ú›˛ !˛ô!¢ Ï̂ì˛ ˆ›˛:›˛ñ ˆfl˛Òâ˛ ~Ó̊ õyïƒ Ï̂õ

£zò˛ô%›˛ !î Ï̂ì˛ ÓƒÓ£*ì˛ £Î˚– ~£z !v˛¶˛y£z¢=!ú ¢yïyÓ˚íì˛ ˆÓ˚̂ Ïhfl §̨yÓ˚yñ Ö%â˛Ó˚y

ˆfi›˛yÓ˚ ~ÓÇ xòƒyòƒ ˛ô!Ó˚̂ Ï°ÏÓy ˆfi›˛yÓ˚=!ú Ï̂ì˛ ˆe´!v˛›˛ Ñ˛yv≈̨ ÈÙÈ~Ó˚ õyïƒ Ï̂õ

e´ Ï̂Î˚Ó˚ xò%̂ Ïõyî Ï̂òÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚–

3.2.9 Ñ˛ƒyõÑ˛v≈˛yÓ˚

Ñ˛ƒyõÑ˛v≈̨ yÓ̊ S!¶˛!v˛Á Ñ˛ƒy Ï̂õÓ̊y ˆÓ̊Ñ˛v≈̨ yÓ̊V ~Ñ˛!›˛ ˜Óî%ƒ!ì˛ò !v˛¶˛y£z¢ Îy ˆÑ˛yòÁ Ñ˛ƒy Ï̂õÓ̊yÓ̊ õyïƒ Ï̂õ !¶˛!v˛Á ˆòÁÎ̊yÓ̊

ãòƒ ÓƒÓ£*ì˛ £Î˚– !¶˛!v˛Á !â˛e!›˛ !v˛¶˛y£ẑ Ï¢ ˆÓ˚Ñ˛v≈̨  Ñ˛Ó˚y £Î˚ Îy Ï̂ì˛ ~!›˛ ¶˛!Ó°Ïƒ Ï̂ì˛ Óy ÎÖò ÓƒÓ£yÓ˚Ñ˛yÓ˚# ≤Ã Ï̂Î˚yãò

£Î˚ ì˛Öò ˛ô%òÓ˚yÎ˚ ˆ≤’ Ñ˛Ó˚y ÎyÎ˚– xyãÁ Ñ˛ƒy Ï̂õÓ˚yñ ˆõyÓy£zú £zì˛ƒy!î ¢£ ˆÓ!üÓ˚¶˛yÜ !v˛¶˛y£z¢ !¶˛!v˛Á ì%̨ ú Ï̂ì˛

~ÓÇ ˆÓ˚Ñ˛v≈̨  Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– ì˛ Ï̂Ó Ñ˛ƒyõÑ˛v≈̨ yÓ˚ ü∑!›˛ v z̨Fâ˛ õy Ï̂òÓ˚ !¶˛!v˛Á ˆÓ˚Ñ˛!v≈̨ Ç Ï̂Î˚Ó˚ ãòƒ ÓƒÓ£*ì˛ ˆäÈy Ï̂›˛y Ó£ò Ï̂ÎyÜƒ

[!â˛e ≠ 3.6]

~ÓÇ £yúÑ˛y !v˛¶˛y£z¢ (portable and lightweight) ˆÑ˛

ˆÓyG˛yÎ̊– £ẑ ÏúÑ˛› Δ̨!òÑ˛ ¢ÇÓyî õyïƒõ ˆÌ Ï̂Ñ˛ ÷Ó̊& Ñ˛ Ï̂Ó̊ !›˛!¶˛/

ˆ≤Ãyv˛yÑ˛üò £yv z̨¢ ˛ôÎ≈hs˛ ˜Óî%ƒ!ì˛ò !õ!v˛Î̊y=!úÓ̊ ≤ÃyÎ̊ ¢õhfl˛

ˆ«˛ Ï̂e£z Ñ˛ƒyõÑ˛v≈̨ yÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ~õò!Ñ˛ !¶˛!v˛Á!›˛

¢Ó˚y¢!Ó˚ ¢¡±â˛y Ï̂Ó˚Ó˚ ãòƒ fi›%̨ !v˛Á/ˆ≤Ãyv˛yÑ˛üò £yv ẑ̨ Ï¢

˜Óî%ƒ!ì˛ò¶˛y Ï̂Ó ˆ≤ÃÓ˚í Ñ˛Ó˚y £Î˚– ~=!ú !¶˛!v˛Á Ñ˛òö˛y Ï̂Ó˚™

Ñ˛Ó˚yÓ˚ ˆ«˛ Ï̂eÁ ÓƒÓ£*ì˛ £Î˚–

!v˛!ã›˛yú !¶˛!v˛Á Ñ˛ƒy Ï̂õÓ˚y=!ú Ó,£Í xM˛Èúñ Ó˚yhfl˛yáy›˛ñ õúñ ˆîyÑ˛yò=!ú Ï̂ì˛ òãÓ˚îy!Ó˚ Ñ˛Ó˚yÓ˚ ãòƒÁ ÓƒÓ£*ì˛

£Î˚– Ñ˛ƒy Ï̂õÓ˚y=!ú â%̨ !Ó˚ñ x!@¿Ñ˛yu˛ Óy ˆÑ˛yòÁ Óƒ!ì˛e´õ# á›˛òyÓ˚ !¶˛!v˛Á Ñ˛ Ï̂Ó˚ñ Îy á%̂ ÏÓ˚ !ö˛ Ï̂Ó˚ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

£yv≈̨  !v˛ Ï̂fl˛Ò ¢!M˛Èì˛ £Î˚– !¶˛!v˛Á!›˛ xòúy£ẑ Ïò Óy xö˛úy£ẑ Ïò ˛ô Ï̂Ó˚ ˆîÖy ÎyÎ˚– ü,Cúy ÓãyÎ˚ Ó˚yÖyÓ˚ ãòƒ ˆ◊!íÑ˛«˛

~ÓÇ Ñ˛!Ó˚̂ Ïv˛yÓ˚ ˛ôÎ≈̂ ÏÓ«˛í Ñ˛Ó˚̂ Ïì˛ !ü«˛y ≤Ã!ì˛¤˛y Ï̂ò Óy x!ö˛ Ï̂¢ !v˛!ã›˛yú !¶˛!v˛Á Ñ˛ƒy Ï̂õÓ˚y ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– !v˛!ã›˛yú

[!â˛e ≠ 3.7]
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!¶˛!v˛Á Ñ˛ƒy Ï̂õÓ˚y=!ú ˆÑ˛yòÁ Á Ï̂Î˚Ó ˛ô,¤˛yÎ˚ !â˛e ˆ≤ÃÓ˚í Ñ˛Ó˚̂ Ïì˛Á ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ Îy Ï̂ì˛ !Ó Ï̂ŸªÓ˚ ˆÎ ˆÑ˛yòÁ

≤Ãyhs˛ ˆÌ Ï̂Ñ˛ ˆÑ˛y Ï̂òy Óƒ!_´ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ xòúy£ẑ Ïò ˆÎyÜy Ï̂ÎyÜÑ˛yÓ˚# Ï̂Ñ˛ ˆîÖ Ï̂ì˛ ˛ôy Ï̂Ó ~ÓÇ Ñ˛Ìy Óú Ï̂ì˛

˛ôyÓ˚̂ ÏÓ– ~£z ïÓ˚̂ ÏòÓ˚ !¶˛!v˛Á Ñ˛ƒy Ï̂õÓ˚y!›˛ Ï̂Ñ˛ Á Ï̂Î˚ÓÑ˛ƒyõ !£¢y Ï̂Ó v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚y £Î˚– !¶˛!v˛Á Ñ˛òö˛y Ï̂Ó˚!™Ç Ï̂Î˚Ó˚ ~Ó˚

ˆ«˛ Ï̂eñ ˆÎÖy Ï̂ò ≤Ã!ì˛!›˛ xÇü@˘Ã£íÑ˛yÓ̊#Ó̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ~Ñ˛!›˛ Á Ï̂Î̊ÓÑ˛ƒyõ Ìy Ï̂Ñ˛– ¢ö˛›˛ÁÎ̊ƒyÓ̊ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ñ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊y

ì˛yÓ˚ !¶˛!v˛Á ¶˛yÜ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ £zr›˛yÓ˚̂ Ïò Ï̂›˛ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì Ñ˛Ìy Óú Ï̂ì˛ ˛ôy Ï̂Ó˚ò–

3.2.10 ›˛yâ˛ !fl˛;˛ò

›˛yâ˛ !fl ;̨̨ ò ~Ñ˛!›˛ !Ó Ï̂ü°Ï ïÓ̊ Ï̂òÓ̊ £zò˛ô%›˛ !v˛¶˛y£z¢ ˆÎÖy Ï̂ò xyà%̂ ÏúÓ̊ fl˛ô Ï̂ü≈Ó̊ õyïƒ Ï̂õ ˆÑ˛yòÁ ˛ôäÈ®¢£z xy£zÑ˛ò!›˛ Ï̂Ñ˛

¢Ó˚y¢!Ó˚ !òÓ≈yâ˛ò (Select) Ñ˛Ó˚y ÎyÎ˚– õ)úì˛ñ ¢Ó≈!ò¡¨ ≤Ã Ï̂â˛‹Ty¢£ ì˛Ìƒ ˆ˛ô Ï̂ì˛ ~!›˛ ÓƒÓ£*ì˛ £Î˚– ì˛ Ï̂Ó ~!›˛ ≤Ãâ%̨ Ó˚

˛ô!Ó˚õy Ï̂í ˆv˛›˛y £zò˛ô%›˛ ˆîÁÎ˚yÓ˚ ãòƒ v z̨̨ ôÎ%_´ £Î˚– ¢yïyÓ˚íì˛ñ ~!›˛ ì˛Ìƒ ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#Ó˚ !¢ Ï̂fi›˛ Ï̂õ ÓƒÓ£*ì˛ £Î˚

ˆÎõò !Ó Ï̂òyîò ˛ôyÑ≈̨ ñ £y¢˛ôyì˛yúñ !Óõyò ¢Çfl˛iy ~ÓÇ ˆÓ˚úÁ Ï̂Î˚ !Ó˚ãy Ï̂¶≈̨ üò £zì˛ƒy!î–

3.3 xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢

ˆv˛›˛y ≤Ã Ï̂¢¢ £ÓyÓ˚ ˛ô Ï̂Ó˚ ˆ¢!›˛ ÓƒÓ£yÓ˚̂ ÏÎyÜƒ ì˛ Ï̂Ìƒ ˛ô!Ó˚íì˛ £Î˚ñ ì˛y Ï̂Ñ˛£z xyv z̨›˛˛ô%›˛ Óúy £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~!›˛

ˆÑ˛yòÁ õ!ò›˛ Ï̂Ó˚ ≤Ãî!ü≈ì˛ Óy !≤Ãr›˛y Ï̂Ó˚ õ%!oì˛ Óy !fl˛ôÑ˛yÓ˚ Á ˆ£v˛ Ï̂¢ Ï̂›˛Ó˚ õyïƒ Ï̂õ ˆüyòy ÎyÎ˚– ¢yïyÓ˚íì˛ñ xyv z̨›˛˛ô%›˛

Îy ¢£ Ï̂ã£z õyò%°Ï Ó%G˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ xÌÓy Îy ˆÜÔí (Secondary) ˆfi›˛y Ï̂Ó˚ã !v˛¶˛y£ẑ Ï¢

¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚ Îy Ï̂ì˛ ˆv˛›˛y xyÓ˚Á ≤Ã!e´Î˚yÑ˛Ó˚̂ ÏíÓ˚ ãòƒ £zò˛ô%›˛ !£¢y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– xyv z̨›˛˛ô%›˛ÈÙÈ~Ó˚

!ò¡¨!ú!Öì˛ î%!›˛ Ó˚*˛ô Ó˚̂ ÏÎ˚̂ ÏäÈ ≠

£yv≈̨  Ñ˛!˛ô ≠ xyv z̨›˛˛ô%̂ Ï›˛Ó˚ üyÓ˚#!Ó˚Ñ˛ Ó˚*˛ô!›˛ £yv≈̨  Ñ˛!˛ô !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛– ¢yïyÓ˚í¶˛y Ï̂Ó ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛

Ñ˛yÜã Óy õy£ẑ Ïe´y!ö˛ Ï̂Õ√Ó˚ õ Ï̂ì˛y !Ñ˛ä%È ˆ›˛Ñ˛¢£z ˛ô,̂ Ï¤˛Ó˚ (Surface) Á˛ô Ï̂Ó˚ Ñ˛!˛ô Ñ˛Ó˚y ˆÓ˚Ñ˛v≈̨ Ñ,̨ ì˛ ì˛Ìƒ Ï̂Ñ˛ ˆÓyG˛yÎ˚–

£yv≈̨  Ñ˛!˛ô £ú xyv z̨›˛˛ô%›˛ÈÙÈ~Ó˚ ~Ñ˛!›˛ x Į̈̂ ô«˛yÑ,̨ ì˛ fl˛iyÎ˚# ~ÓÇ !fl˛i!ì˛ü#ú ö˛õ≈ Óy xÓfl˛iy– £yv≈̨  Ñ˛!˛ôÓ˚ xyv z̨›˛˛ô%›˛ÈÙÈ~Ó˚

ˆ«˛ Ï̂e Ñ˛yÜã £ú ¢Ó≈y!ïÑ˛ ÓƒÓ£*ì˛ !õ!v˛Î˚y– ~Ó˚ ≤Ãïyò v z̨îy£Ó˚í £ú !≤Ãr›˛y Ï̂Ó˚Ó˚ ˆÌ Ï̂Ñ˛ ˆÓ Ï̂Ó˚y Ï̂òy ˆúÖy Óy x§yÑ˛yÓ˚

~Ñ˛!›˛ !≤Ãr›˛xyv z̨›˛–

¢ö˛›˛ Ñ˛!˛ô ≠ ¢ö˛›˛ Ñ˛!˛ô £ú ~Ñ˛!›˛ xyv z̨›˛˛ô%›˛ÈÙÈ~Ó˚ ˜Óî%ƒ!ì˛ò ¢Çfl˛ÒÓ˚íñ Îy ¢yïyÓ˚íì˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆõ Ï̂õy!Ó˚

~ÓÇ  xÌÓy £yv≈̨  !v˛ Ï̂fl˛Ò ¢!M˛Èì˛ Ìy Ï̂Ñ˛– £yv≈̨  Ñ˛!˛ôÓ˚ õ Ï̂ì˛y ¢ö˛›˛ Ñ˛!˛ô xyv z̨›˛˛ô%›˛ÈÙÈ~Ó˚ fl˛iyÎ˚# Ó˚*˛ô òÎ˚– ~!›˛ ¢yïyÓ˚íì˛

Ñ˛!¡ôv z̨›˛yÓ˚ !fl˛;˛ Ï̂ò ≤Ãî!ü≈ì˛ £Î˚– ~£z ïÓ˚̂ ÏòÓ˚ xyv z̨›˛˛ô%›˛!›˛ ˆÑ˛ fl˛ôü≈ Ñ˛Ó˚y ÎyÎ˚ òy– ¢ö˛›˛ Ñ˛!˛ô xyv z̨›˛˛ô%›˛=!ú x!v˛Á

~ÓÇ !¶˛ã%ƒÎ˚yú ïÓ˚̂ ÏòÓ˚ £ Ï̂Î˚ Ìy Ï̂Ñ˛ñ Îy ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚– ~äÈyv ¸̨yÁ Ñ˛!¡ôv z̨›˛yÓ˚

õ!ò›˛ Ï̂Ó̊ ≤Ãî!ü≈ì˛ ˛ôy‡˛ƒ Óy @˘Ãy!ö˛Ñ˛yú ì˛Ìƒ xyv z̨›˛˛ô%›˛!›˛Ó̊ ¢ö˛›˛ Ñ˛!˛ô Ó Ï̂ú õ Ï̂ò Ñ˛Ó̊y £Î̊– ˆÎ ¢õhfl˛ !v˛¶˛y£z¢ Ñ˛!¡ôv z̨›˛yÓ̊

ˆÌ Ï̂Ñ˛ ˆv˛›˛y xyv z̨›˛˛ô%›˛ ˆ˛ô Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ Ó Ï̂ú– v z̨îy£Ó˚í ≠ õ!ò›˛Ó˚ñ !≤Ãr›˛yÓ˚ñ ≤’›˛yÓ̊

£zì˛ƒy!î–
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3.3.1 Ñ˛!¡ôv˛z›˛yÓ˚ õ!ò›˛Ó˚

¢ö˛›˛ Ñ˛!˛ô v z̨Í˛ôyîò Ñ˛Ó˚yÓ˚ ãòƒ õ!ò›˛Ó˚ £ú ¢Ó≈y!ïÑ˛ ÓƒÓ£*ì˛ ~Ñ˛!›˛ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚

õ!ò›˛Ó˚ £ú ~Ñ˛!›˛ !›˛!¶˛Ó˚ õ Ï̂ì˛y !v˛¢ Ï̂≤’ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ìy Ï̂Ñ˛ ~ÓÇ ÎyÓ˚ Á˛ôÓ˚ xyv z̨›˛˛ô%›˛ ≤Ãî!ü≈ì˛

£Î̊–

Ñ˛ƒy Ï̂Ìyv˛È ˆÓ˚ !›˛v z̨Ó S!¢xyÓ˚!›˛V õ!ò›˛Ó˚ ≠ ~£z ïÓ˚̂ ÏòÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚ õ!ò›˛Ó˚

Ñ˛ƒy Ï̂Ìyv˛ ˆÓ˚ !›˛v z̨Ó S!¢xyÓ˚!›˛V ≤ÃÎ%!_´Ó˚ Á˛ôÓ˚ !¶˛!_ Ñ˛ Ï̂Ó˚ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚–

~!›˛ ˆ›˛!ú!¶˛üò ˆ¢ Ï̂›˛Ó˚ õ Ï̂ì˛y ˆîÖ Ï̂ì˛ !›˛v z̨Ó ÎyÓ˚ õy Ï̂G˛ äÈ!Ó ˆîÖy Ï̂òy £Î˚–

Ñ˛ƒy Ï̂Ìyv˛ !›˛v z̨Ó £ú ~Ñ˛!î Ï̂Ñ˛ úyúñ ò#úñ ¢Ó%ã ö˛¢ö˛Ó˚y Ï̂¢Ó˚ ˛ôî≈y Î%_´ ÓyÎ%̊ü)òƒ

!›˛v z̨Ó– ˛ôî≈yÓ˚ v ẑ̨ ÏŒ›˛y !îÑ˛ ˆÌ Ï̂Ñ˛ ~Ñ˛›˛y ˜Óî%ƒ!ì˛ò Ó®%̂ ÏÑ˛Ó˚ ˆÌ Ï̂Ñ˛ !òÓ˚hs˛Ó˚ £ẑ ÏúQ…ò

ˆÓÓ˚ £Î˚ ~ÓÇ ˆ¢›˛y ö˛¢ö˛Ó˚y Ï̂¢Ó˚ ˛ôî≈yÓ˚ Á˛ô Ï̂Ó˚ ˛ôv ¸̨̂ Ïú ˆ¢Öy Ï̂ò xy Ï̂úy ãμ̂ Ïú

Á Ï̂‡˛ ~ÓÇ Á£z !ì˛ò!›˛ Ó˚̂ ÏàÓ˚ ¢Ç!õ◊ Ï̂í äÈ!Ó ˜ì˛!Ó˚ £Î˚ñ ì˛ Ï̂Ó ~£z õ!ò›˛ Ï̂Ó˚Ó˚

â˛y!Ó˚̨ ôy Ï̂ü ˆÑ˛yÌyÁ ˆâ˛Ô¡∫Ñ˛ v z̨Í¢ ÌyÑ˛ Ï̂ú ì˛yÓ˚ ≤Ã¶˛yÓ äÈ!ÓÓ˚ Á˛ô Ï̂Ó˚ ˛ô Ï̂v ¸̨ñ ì˛ Ï̂Ó

xyï%!òÑ˛ ~ú!¢!v˛ Óy ~ú£z!v˛ õ!ò›˛ Ï̂Ó˚ ~£z ≤Ã¶˛yÓ ˆîÖy ÎyÎ˚ òy– [!â˛e ≠ 3.8]

!úÑ%̨ £zv˛ !e´fi›˛yú S~ú!¢!v˛V õ!ò›˛Ó˚ ≠ !¢xyÓ˚!›˛ õ!ò›˛ Ï̂Ó˚Ó˚ ˛ô Ï̂Ó˚ !úÑ%̨ £zv˛ !e´fi›˛yú !v˛¢ Ï̂≤’ S~ú!¢!v˛V õ!ò›˛Ó˚

Ñ˛!¡ôv z̨›˛yÓ̊ Óyãy Ï̂Ó̊ x Ï̂òÑ˛ ˆÓü# ≤Ã¶˛yÓ ˆö˛ Ï̂ú Ï̂äÈ– ˆv˛fl˛Ò›˛˛ô ~ÓÇ úƒy˛ô›˛˛ô Ñ˛!¡ôv z̨›˛yÓ̊=!ú Ï̂ì˛ î#á≈Ñ˛yú ï Ï̂Ó̊ ~ú!¢!v˛

!fl˛;˛ò ÓƒÓ£*ì˛ £ Ï̂FäÈ– ~õò!Ñ˛ ˆõyÓy£zú ˆö˛y Ï̂òÁ !fl˛;˛ò !£¢y Ï̂ÓÁ ~!›˛ Ó˝ú ≤Ãâ˛!úì˛–

î%!›˛ £ẑ ÏúˆÏQ…yv˛ ˛ôÓ˚fl˛ôÓ˚ ã%̂ Ïv ¸̨ ~ú!¢!v˛ !fl˛;˛ò ÓyòyˆÏòy £Î˚– î%!›˛ £ẑ ÏúˆÏQ…yˆÏv˛Ó˚ õyˆÏG˛

!Óî%ƒ Ï̂ì˛Ó˚ ≤ÃÓy£ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ Ó˚̂ ÏàÓ˚ ˛ô!Ó˚Óì≈̨ ò á›˛y Ï̂òy £Î˚– ~ Ï̂«˛ Ï̂e ˛ôî≈yÓ˚ !˛ôäÈò

ˆÌ Ï̂Ñ˛ xy Ï̂úyÓ˚ v z̨Í¢ !£¢y Ï̂Ó ˆÑ˛y”˛ Ñ˛ƒy Ï̂Ìyv˛ öœ$̨ Ï̂Ó˚y Ï̂¢r›˛ úƒy¡ô (cold cathode
fluorescent) Óy !¢!¢~ö˛~ú (CCFL) ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ¢yïyÓ˚í !¢xyÓ˚!›˛

õ!ò›˛ Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ ~!›˛ Ï̂ì˛ Ñ˛õ !Óî%ƒÍ ÖÓ˚â˛ £Î˚ Á x Ï̂òÑ˛ ¶˛y Ï̂úy äÈ!Ó ˆîÖy ÎyÎ˚–[!â˛e ≠ 3.9]

úy£z›˛ ~!õ!›˛Ç v˛y Ï̂Î˚yv˛ S~ú£z!v˛V õ!ò›˛Ó˚ ≠ ~ú!¢!v˛ ˛ô Ï̂Ó˚ ~!›˛ £ú

õ!ò›˛ Ï̂Ó˚Ó˚ xyï%!òÑ˛ ¢Çfl˛ÒÓ˚í– ~ú!¢!v˛Ó˚ ¢y Ï̂Ì ~Ó˚ ≤Ãïyò ˛ôyÌ≈Ñ˛ƒ £ú õ!ò›˛ Ï̂Ó˚Ó˚

!˛ôäÈ Ï̂òÓ˚ xy Ï̂úyÓ˚ v z̨Í¢ Ï̂ì˛– ~ú£z!v˛ õ!ò›˛ Ï̂Ó˚ ˛ôî≈yÓ˚ !˛ôäÈò ˆÌ Ï̂Ñ˛ xy Ï̂úyÓ˚ v z̨Í¢

!£¢y Ï̂Ó ˛úy£z›˛ ~!õ!›˛Ç v˛y Ï̂Î˚yv˛ ÓƒÓ£*ì˛ £Î˚– ~!›˛ ~ú!¢!v˛ õ!ò›˛ Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚

x Ï̂òÑ˛ ˆÓ!ü ˛ôyì˛úy ~ÓÇ !Óî%ƒÍ ¢y◊Î˚# £ Ï̂Î˚ Ìy Ï̂Ñ˛–

3.3.2 !≤Ãr›˛yÓ˚

~Ñ˛!›˛ !≤Ãr›˛yÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ ì˛Ìƒ ~ÓÇ ˆv˛›˛y ~Ñ˛!›˛ Ñ˛yÜ Ï̂ã !≤Ãr›˛ [!â˛e ≠ 3.10]

Óy õ%oí Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ õ%o Ï̂Ñ˛Ó˚ =íõyò !òï≈yÓ˚í Ñ˛Ó˚y £Î˚ ì˛yÓ˚ fl˛ô‹Tì˛y (clarity) myÓ˚yñ xÌ≈yÍ ~!›˛Ó˚ ˆÓ˚̂ Ïãy!úv z̨üò

(Resolution)– ˆÓ˚̂ Ïãy!úv z̨üò!›˛ ˆÑ˛yòÁ !â˛ Ï̂eÓ˚ ì˛#«¯̨ ì˛y ~ÓÇ fl˛ô‹Tì˛y Óí≈òy Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚– ˆÓ˚̂ Ïãy!úv z̨üò

Îì˛ ˆÓ!ü £ Ï̂Ó xyõÓ˚y ì˛ Ï̂ì˛y ¶˛y Ï̂úy !â˛e ˛ôy Ï̂Óy– !≤Ãr›˛y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂eñ ˆÓ˚̂ Ïãy!úv z̨üò!›˛ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y £Î˚ !v˛!˛ôxy£z

(dot per inch) Óy ≤Ã!ì˛ £z!M˛È Ï̂ì˛ !Ó®%Ó˚ myÓ˚y– ≤Ã!ì˛ £z!M˛È Ï̂ì˛ Îì˛ ˆÓ!ü !Ó®% ÌyÑ˛ Ï̂Ó ì˛ Ï̂ì˛y ¶˛y Ï̂úy õy Ï̂òÓ˚ !≤Ãr›˛

£ Ï̂Ó– Î!î ˆÑ˛yòÁ !≤Ãr›˛y Ï̂Ó˚Ó˚ ˆÓ˚̂ Ïãy!úv z̨üò 600 !v˛!˛ôxy£z Ìy Ï̂Ñ˛ ì˛ Ï̂Ó ~Ó˚ xÌ≈ £ú ˆÎ ˛!≤Ãr›˛yÓ˚!›˛ ≤Ã!ì˛ ÓÜ≈

£z!M˛ÈˆÏì˛ 3,60,000 v˛›˛ õ%oí Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– !≤Ãr›˛yÓ˚=!ú Ï̂Ñ˛ î%!›˛ õ)ú !Ó¶˛y Ï̂Ü !Ó¶˛_´ Ñ˛Ó˚y £Î˚ÈÙÙÙÈ£zõ˛ôƒyQ !≤Ãr›˛yÓ˚

LED light Source : shining through liquide
crystal cells and glass plates

LED Technology Process
Light-Emitting Diodes

Glass Plate
Electrodes

Liquide Crystal

Light Filter
Glass Plate

Electrodes
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~ÓÇ òòÈÙÈ£zõ˛ôƒyQ !≤Ãr›˛yÓ˚– £zõ˛ôƒyQ !≤Ãr›˛yÓ˚=!ú Ñ˛yÜ Ï̂ã ~Ñ˛!›˛ !â˛£´ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ Ñ˛y!ú !ö˛ì˛yÓ˚ Á˛ô Ï̂Ó˚ ~Ñ˛!›˛

ïyì˛Ó õyÌy Óy ¢%§â˛ !î Ï̂Î˚ xyáyì˛ Ñ˛ Ï̂Ó˚ ˆÎ!›˛ Ñ˛yÜ Ï̂ãÓ˚ Á˛ô Ï̂Ó˚ äÈy˛ô ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~Ó˚ õ Ï̂ïƒ v˛›˛ õƒy!› Δ̨: !≤Ãr›˛yÓ˚ñ

ˆv˛£z!ã ˝£zú !≤Ãr›˛yÓ˚ ~ÓÇ v»̨ yõ !≤Ãr›˛yÓ˚ Ó˚̂ ÏÎ˚̂ ÏäÈ– !Ó˛ôÓ˚# Ï̂ì˛ñ £zÇÑ˛ÈÙÈˆã›˛ ~ÓÇ ˆúãyÓ˚ !≤Ãr›˛yÓ˚=!ú òòÈÙÈ£zõ˛ôƒyQ

!≤Ãr›˛yÓ˚– ˛ô,¤˛yÎ˚ Ñ˛y!ú fl˛iyòyhs˛Ó˚ Ñ˛Ó˚yÓ˚ ãòƒ ì˛yÓ˚y ˛ô,¤˛yÓ˚ Á˛ô Ï̂Ó˚ xyáyì˛ òy Ñ˛ Ï̂Ó˚ xòƒyòƒ ˆÑ˛Ôüú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚–

v˛›˛ õƒy!› Δ̨: !≤Ãr›˛yÓ˚ ≠ ~!›˛ ≤Ãyâ˛#òì˛õ õ%oí ≤ÃÎ%!_´ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ~ÓÇ ~Ñ˛Óy Ï̂Ó˚ ~Ñ˛!›˛ õye x«˛Ó˚ !≤Ãr›˛

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛ ~Ñ˛y!ïÑ˛ !Ó®%Ó˚ ˛ôƒy›˛yò≈ !£¢y Ï̂Ó x«˛Ó˚ ~ÓÇ !â˛e=!ú !≤Ãr›˛ Ñ˛ Ï̂Ó˚– v˛›˛ õƒy!› Δ̨: !≤Ãr›˛y Ï̂Ó˚Ó˚ Ü!ì˛

≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ñ˛ì˛=!ú x«˛Ó˚ !≤Ãr›˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛yÓ˚ Á˛ô Ï̂Ó˚ ˛ô!Ó˚õy˛ô

Ñ˛Ó˚y £Î˚ (Character per Second)– ˆÓ!üÓ˚¶˛yÜ v˛›˛ õƒy!› Δ̨: !≤Ãr›˛y Ï̂Ó˚Ó˚

ˆÓ˚̂ Ïãy!úv z̨üò 32 ˆÌˆÏÑ˛ 360 !v˛!˛ôxy£z ˛ôÎ≈hs˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ~£z !≤Ãr›˛yÓ˚=!ú

!Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ö ̨ r›˛ñ !Ó!¶˛ß¨ úy£zò áòc ~ÓÇ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ Ñ˛yÜã ÓƒÓ£yÓ˚

Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– v˛›˛ õƒy!› Δ̨: !≤Ãr›˛y Ï̂Ó˚Ó˚ ≤Ãïyò ¢#õyÓk˛ì˛y £ú ~!›˛ ˆÑ˛Óú

¢yîy Ñ˛y Ï̂úy !≤Ãr›˛ Ñ˛ Ï̂Ó˚– !â˛e õ%o Ï̂íÓ˚ «˛õì˛yÁ ~ Ï̂îÓ˚ Ö%Ó ¢#õyÓk˛– v˛›˛

õƒy!› Δ̨: !≤Ãr›˛yÓ̊=!ú ¢yïyÓ̊íì˛ òÜî ˆÓ̊!ãfi›˛y Ï̂Ó̊Ó̊ õ Ï̂ì˛y fl ∫̨“ÈÙÈÓƒÎ̊Î%_´ñ !ò¡̈õy Ï̂òÓ̊

!≤Ãr›˛yÓ˚=!ú Ï̂ì˛ ÓƒÓ£*ì˛ £Î˚– [!â˛e ≠ 3.11]

ˆv˛£z!ã ˝£zú !≤Ãr›˛yÓ˚ ≠ ~!›˛ v˛›˛ õƒy!› Δ̨̂ Ï:Ó˚ ì%̨ úòyÎ˚ x Ï̂òÑ˛ v z̨ß¨ì˛õy Ï̂òÓ˚ !≤Ãr›˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z !≤Ãr›˛y Ï̂Ó˚Ó˚

ˆ£v˛=!ú ˆv˛£z!ã ö%̨ Ï̂úÓ˚ ˛ôy˛ô!v ¸̨=!úÓ˚ õ Ï̂ì˛y ˆîÖ Ï̂ì˛ ì˛y£z ~Ó˚ òyõÑ˛Ó˚í £ Ï̂Î˚̂ ÏäÈ ˆv˛£z!ã ˝£zú !≤Ãr›˛yÓ˚– ~£z !≤Ãr›˛y Ï̂Ó˚

!≤Ãr›˛ xyv ẑ̨ Ï›˛Ó̊ õyò v z̨Fâ˛õy Ï̂òÓ̊ ›˛y£z̨ ô Ó̊y£z›˛y Ï̂Ó̊Ó̊ ˆâ˛ Ï̂Î̊ ¶˛y Ï̂úy– ˆv˛£z!ã

˝£zú !≤Ãr›˛yÓ˚=!ú v z̨Fâ˛ ˆÓ˚̂ Ïãy!úv z̨üò xyv z̨›˛˛ô%›˛ v z̨Í˛ôyîò Ñ˛ Ï̂Ó˚ ~ÓÇ

v˛›˛ õƒy!› Δ̨: !≤Ãr›˛y Ï̂Ó˚Ó˚ ˆâ˛ Ï̂Î˚ ˆÓ!ü !ò¶≈̨ Ó˚̂ ÏÎyÜƒ– ì˛y Ï̂îÓ˚ Ü!ì˛ 90
!¢!˛ô~¢ £ Ï̂ì˛ ˛ôy Ï̂Ó̊– ˆv˛£z!ã ˝£zú !≤Ãr›˛yÓ̊=!ú ˆÑ˛Óúõye Óí≈õyúyÓ̊

xyv z̨›˛˛ô%›˛ ˆîÎ˚– ì˛yÓ˚y @˘Ãy!ö˛Ñ˛=!ú õ%oí Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– ˆv˛£z!ã

˝£zú !≤Ãr›˛yÓ˚=!ú v˛›˛ õƒy!› Δ̨: !≤Ãr›˛y Ï̂Ó˚Ó˚ ˆâ˛ Ï̂Î˚ ï# Ï̂Ó˚ ~ÓÇ ˆÓ!ü ÓƒÎ˚

Ó˝ú–[!â˛e ≠ 3.12]

v»̨ yõ !≤Ãr›˛yÓ˚ ≠ v˛›˛ õƒy!› Δ̨: ~ÓÇ ˆv˛£z!ã ˝£zú !≤Ãr›˛yÓ˚ £ú x«˛Ó˚ Óy

!¢!Ó˚Î˚yú !≤Ãr›˛yÓ˚ xÌ≈yÍ ì˛yÓ˚y ~Ñ˛Óy Ï̂Ó˚ ~Ñ˛!›˛ x«˛Ó˚ !≤Ãr›˛ Ñ˛ Ï̂Ó˚– v»̨ yõ

!≤Ãr›˛yÓ˚!›˛ ~Ñ˛!›˛ úy£zò !≤Ãr›˛yÓ˚ñ ~!›˛ ~Ñ˛Óy Ï̂Ó˚ ~Ñ˛!›˛ úy£zò !≤Ãr›˛ Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚– ¢yïyÓ˚íì˛ úy£zò !≤Ãr›˛yÓ˚!›˛ ì˛yÓ˚ v z̨Fâ˛ Ü!ì˛Ó˚ Ñ˛yÓ˚̂ Ïí ÓƒÓ£*ì˛ £Î˚–

v z̨îy£Ó̊ífl ∫̨Ó̊*˛ôñ ˆÎ ÓƒÓ¢yÎ̊=!ú Ï̂ì˛ ≤Ãâ%̨ Ó̊ ˛ô!Ó̊õy Ï̂í !≤Ãr›˛xyv z̨›˛ Ñ˛Ó̊yÓ̊ ≤Ã Ï̂Î̊yãò

£Î˚ñ ˆ¢Öy Ï̂ò ~£z v z̨Fâ˛ÈÙÈÜ!ì˛Ó˚ úy£zò !≤Ãr›˛yÓ˚=!úÓ˚ ≤Ã Ï̂Î˚yãò £Î˚–

£zÇÑ˛ÈÙÈˆã›˛ !≤Ãr›˛yÓ˚ ≠ £zÇÑ˛ÈÙÈˆã›˛ !≤Ãr›˛yÓ˚ Óì≈̨ õy Ï̂ò ÓƒÓ£*ì˛ !≤Ãr›˛yÓ˚–

£zÇÑ˛ÈÙÈˆã›˛ £ú ~õò ~Ñ˛!›˛ !≤Ãr›˛yÓ˚ Îy ~Ñ˛!›˛ !â˛e ˜ì˛!Ó˚ Ñ˛Ó˚yÓ˚ ãòƒ Ö%Ó [!â˛e ≠ 3.13]

ˆäÈy Ï̂›˛y ˆäÈy Ï̂›˛y Ñ˛y!úÓ˚ ˆö§̨ y›˛y=!ú Ï̂Ñ˛ Ñ˛yÜ Ï̂ã äÈ!v ¸̨̂ ÏÎ˚ ˆîÎ˚– ~!›˛ ~Ñ˛!›˛ òòÈÙÈ£zõ˛ôƒyQ !≤Ãr›˛yÓ˚ £ÁÎ˚yÎ˚ !â˛e ˜ì˛!Ó˚

Ñ˛Ó˚yÓ˚ ¢õÎ˚ Ñ˛yÜ Ï̂ã fl˛ôü≈ Ñ˛ Ï̂Ó˚ òy– ˛ô!Ó˚Ó Ï̂ì ≈̨ñ ~!›˛ ¢Ó˚y¢!Ó˚ Ñ˛yÜ Ï̂ã Ñ˛y!úÓ˚ ˆö§̨ y›˛y ˆfl˛± Ñ˛Ó˚̂ Ïì˛ ~Ñ˛y!ïÑ˛ òãú

(nozzles) ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– £zÇÑ˛ÈÙÈˆã›˛ !≤Ãr›˛yÓ˚=!ú v˛›˛ õƒy!› Δ̨: !≤Ãr›˛y Ï̂Ó˚Ó˚ ˆâ˛ Ï̂Î˚ îy!õ ì˛ Ï̂Ó õyò!›˛ (Quality) xyÓ˚Á
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¶˛yˆÏúy– £zÇÑ˛ÈÙÈˆã›˛ !≤Ãr›˛yÓ˚=!ú ¢yïyÓ˚íì˛ 600 !v˛!˛ôxy£z Óy ì˛yÓ˚ ˆÓ!ü

ˆÓ˚ˆÏãy!úv˛züò¢£ !≤Ãr›˛ Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚– v˛zFâ˛ ˆÓ˚ˆÏãy!úv˛züˆÏòÓ˚ Ñ˛yÓ˚ˆÏíñ ~£z

!≤Ãr›˛yÓ˚=!ú v˛zFâ˛ õyˆÏòÓ˚ @˘Ãy!ö˛: ~ÓÇ ˛ôy‡˛ƒ äÈy˛ôˆÏì˛ ˛ôyˆÏÓ˚– ~=!ú Ñ˛õ

îyˆÏõÓ˚ £Î˚ñ ö˛ˆÏú «%˛o ÓƒÓ¢yÎ˚ñ x!ö˛¢ ~ÓÇ Óy!v˛¸ˆÏì˛ ¢Ó≈y!ïÑ˛ ÓƒÓ£*ì˛

£Î˚–

ˆúãyÓ˚ !≤Ãr›˛yÓ˚ ≠ ~Ñ˛!›˛ ˆúãyÓ˚ !≤Ãr›˛yÓ˚ Óƒ!_´Üì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ãòƒ

¢ Ï̂Óπ≈yâ˛ õy Ï̂òÓ˚ ˛ôy‡˛ƒ ~ÓÇ !â˛e ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– ~!›˛ ~Ñ˛!›˛ Ö%Ó o&ì˛ !≤Ãr›˛yÓ˚ñ
[!â˛e ≠ 3.14]

Îy ö˛ Ï̂›˛yÑ˛!˛ô ˆõ!ü Ï̂òÓ˚ õì˛ Ñ˛yã Ñ˛ Ï̂Ó˚– ˆÓ!üÓ˚¶˛yÜ ˆúãyÓ˚ ˛!≤Ãr›˛yÓ˚=!ú

Ö%Ó v z̨Fâ˛ õy Ï̂òÓ̊ ˆÓ̊ Ï̂ãy!úv z̨üò¢£ ˛ôy‡˛ƒ ~ÓÇ @˘Ãy!ö˛: õ%oí Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊–

~!›˛ 300 ˆÌ Ï̂Ñ˛ 2400 !v˛!˛ôxy£z ˛ôÎ≈hs˛ ˆÓ˚̂ Ïãy!úv z̨üò ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚

˛ôy‡˛ƒ ~ÓÇ @˘Ãy!ö˛: v z̨¶˛ Ï̂Î̊Ó̊ v z̨Fâ˛õy Ï̂òÓ̊ !â˛e ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊– xyãñ ˆÓ!üÓ̊¶˛yÜ

!≤Ãr›˛y Ï̂Ó˚Ó˚ ˆÓ˚̂ Ïãy!úv z̨üò 600 !v˛!˛ôxy£z– ˆúãyÓ˚ !≤Ãr›˛yÓ˚=!ú ≤Ã!ì˛

!õ!ò Ï̂›˛ 2000 úy£ẑ ÏòÓ˚ ˆÓ!ü !≤Ãr›˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆúãyÓ˚ !≤Ãr›˛yÓ˚=!ú[!â˛e ≠ 3.15]

≤ÃyÎ˚ü£z £zÇÑ˛ÈÙÈˆã›˛ !≤Ãr›˛y Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ o&ì˛ £Î˚ ì˛ Ï̂Ó xòƒyòƒ !≤Ãr›˛yÓ˚=!úÓ˚ ì%̨ úòyÎ˚ ÓƒÎ˚ Ó˝ú–

[!â˛e ≠ 3.16]

3.3.3 ≤’›˛yÓ˚

~!›˛ ~Ñ˛!›˛ ˆ˛ôò !¶˛!_Ñ˛ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ Îy ˆ¶˛QÓ˚ @˘Ãy!ö˛: ˜ì˛!Ó˚Ó˚ ãòƒ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì

¢ÇÎ%_´ Ìy Ï̂Ñ˛– ≤’›˛yÓ˚ v z̨Fâ˛ÈÙÈˆÓ˚̂ Ïãy!úv z̨üòÎ%_´ â˛y›≈̨ ñ @˘Ãyö˛ñ Óœ$$!≤Ãr›˛¢ñ õyò!â˛eñ ¢y!Ñ≈̨ Ñ˛ v˛yÎ˚y@˘Ãyõ ~ÓÇ xòƒyòƒ úy£zò

!¶˛!_Ñ˛ !â˛e=!ú x§yÑ˛ Ï̂ì˛ ÓƒÓ£*ì˛ £Î˚– ~!›˛ !≤Ãr›˛y Ï̂Ó˚Ó˚ õ Ï̂ì˛yñ ì˛ Ï̂Ó ~!›˛

ˆ˛ôò ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ úy£zò=!ú x§y Ï̂Ñ˛– ö˛úfl ∫̨Ó˚*˛ôñ ≤’›˛yÓ˚ x!Ó!FäÈß¨ ˆÓ˚Öy=!ú

˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ xòƒ!î Ï̂Ñ˛ !≤Ãr›˛yÓ˚ ˆÑ˛Óú Ñ˛y Ï̂äÈ ÌyÑ˛y !Ó®%=!ú !≤Ãr›˛yÓ˚

õyïƒ Ï̂õ úy£zò=!ú xò%Ñ˛Ó˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z !v˛¶˛y£z¢=!úÓ˚ xyv z̨›˛˛ô%›˛

Ö%Ó !ò¶%≈̨ ú £Î˚– ì˛ Ï̂Ó ≤’›˛yÓ˚̂ ÏÑ˛ Ö%Ó ï#Ó˚ Ü!ì˛Ó˚ xyv z̨›˛˛ô%›˛ !v˛¶˛y£z¢ !£¢y Ï̂Ó

!Ó Ï̂Óâ˛òy Ñ˛Ó˚y £Î˚ Ñ˛yÓ˚í ~Ó˚ ≤’›˛ Ñ˛Ó˚yÓ˚ ãòƒ x!ì˛!Ó˚_´ Îy!s˛fÑ˛ Ü!ì˛!Ó!ï

≤Ã Ï̂Î˚yãò– ≤’›˛yÓ˚=!ú !≤Ãr›˛y Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ ì%̨ úòyõ)úÑ˛¶˛y Ï̂Ó ÓƒÎ˚Ó˝ú ì˛ Ï̂Ó

fi›˛ƒyu˛yv≈̨  !≤Ãr›˛yÓ˚=!úÓ˚ ˆâ˛ Ï̂Î˚ ˆÓ!ü xyv z̨›˛˛ô%›˛ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~=!ú õ)úì˛ Ñ˛!¡ôv z̨›˛yÓ˚ xƒy Ï̂v˛v˛ !v˛ãy£zò

(CAD) ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ˚ xƒy Ï̂v˛v˛ õƒyò%ö˛ƒyÑ˛â˛y!Ó˚Ç (CAM) xƒy!≤’ Ï̂Ñ˛üò ˆÎõò áÓ˚ Óy Üy!v ¸̨Ó˚ Îs˛fyÇ Ï̂üÓ˚ ãòƒ

!≤Ãr›˛ xyv z̨›˛ !£¢y Ï̂Ó ÓƒÓ£*ì˛ £Î˚– ~=!ú @˘Ãy!ö˛Ñ˛ xyv z̨›˛˛ô%›˛ !î Ï̂ì˛ x Ï̂›˛yÑ˛ƒyv˛ (AUTOCAD)ÈÙÈ~Ó˚ õ Ï̂ì˛y

ˆ≤Ãy@˘Ãyõ=!úÓ˚ ¢y Ï̂ÌÁ ÓƒÓ£*ì˛ £Î˚– î%!›˛ ˛ô,ÌÑ˛ ïÓ˚̂ ÏòÓ˚ ≤’›˛yÓ˚ Ó˚̂ ÏÎ˚̂ ÏäÈÈÙÙÙÈv»̨ yõ ≤’›˛yÓ˚ ~ÓÇ öœ̨ ƒy›˛ÈÙÈˆÓv˛ ≤’›˛yÓ˚–

3.4 ˆõ Ï̂õy!Ó˚

Ñ˛!¡ôv z̨›˛yÓ˚ ˆõ Ï̂õy!Ó˚̂ ÏÑ˛ xyõÓ˚y î%!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚ ≠ ≤Ãy£zõy!Ó˚ ˆõ Ï̂õy!Ó˚ ~ÓÇ ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚–
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¾¼½

3.4.1 ≤Ãy£zõy!Ó˚ ˆõˆÏõy!Ó˚ (Primary Memory)
≤Ãy£zõy!Ó˚ ˆõ Ï̂õy!Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤Ãïyò ˆõ Ï̂õy!Ó˚ !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛– ~!›˛ ˆv˛›˛y ~ÓÇ !ò Ï̂î≈üyÓú# (Instruction)

≤Ã!e´Î̊yÑ˛Ó̊ Ï̂íÓ̊ ãòƒ ¢ÇÓ̊«˛í Ñ˛ Ï̂Ó̊– ˆÎÔ!_´Ñ˛¶˛y Ï̂Óñ ~!›˛ !¢!˛ô£zv ẑ̨ ÏÎ̊Ó̊ ~Ñ˛!›˛ x!Ó Ï̂FäÈîƒ v z̨̨ ôyîyò ì˛ Ï̂Ó xÓfl įyòÜì˛¶˛y Ï̂Ó

~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õyîyÓ˚̂ ÏÓy Ï̂v≈̨  Ó˚yÖy ~Ñ˛!›˛ ˛ô,ÌÑ˛ xÇü Sõ)ú ˆÓyv≈̨  òy Ï̂õÁ ˛ô!Ó˚!â˛ì˛V– ≤Ãy£zõy!Ó˚ ˆõ Ï̂õy!Ó˚̂ ÏÑ˛ î%!›˛

¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚ ˆÎõòñ Ó˚ƒyu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚ (RAM) ~ÓÇ !Ó˚v˛ xò!ú ˆõ Ï̂õy!Ó˚ (ROM)–

Ó˚ƒyu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚ (RAM) ≠ Ó˚ƒyu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ fl˛;˛ƒyâ˛ ˛ôƒy Ï̂v˛Ó˚ õ Ï̂ì˛y– ~!›˛

Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ì˛yÍ«˛!íÑ˛ ≤Ã Ï̂¢¢ Ñ˛Ó˚yÓ˚ ãòƒ ˆv˛›˛y ¢M˛ÈÎ˚ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ Óì ≈̨õy Ï̂ò Ñ˛#¶˛y Ï̂Ó ≤Ã!e´Î˚yãyì˛ Ñ˛Ó˚y £ Ï̂FäÈ

ì˛y › Δ̨ƒyÑ˛ Ó˚yÖ Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ~õò ~Ñ˛!›˛ xfl˛iyÎ˚# ãyÎ˚Üy ˆÎÖy Ï̂ò x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õñ

xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãyõ ~ÓÇ Óì≈̨ õy Ï̂ò ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ ˆv˛›˛y Ó˚yÖy £Î˚ Îy Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ˚ ≤Ã Ï̂¢¢ Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ˆ¢=!ú

o&ì˛ xƒy Ï̂:¢ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– £yv≈̨  !v˛ Ï̂fl˛ÒÓ˚ õ Ï̂ì˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ xòƒyòƒ ïÓ˚̂ ÏòÓ˚ ˆfi›˛y Ï̂Ó˚̂ ÏãÓ˚ ˆâ˛ Ï̂Î˚ RAMÈÙÈ~ Ó˚yÖy

ˆv˛›˛y x Ï̂òÑ˛ o&ì˛ ˛ôv ¸̨̂ Ïì˛ ~ÓÇ !úÖ Ï̂ì˛ ˛ôyÓ˚y ÎyÎ˚– ì˛ Ï̂Óñ Ñ˛!¡ôv z̨›˛yÓ˚ Îì˛«˛í â˛ú Ï̂Ó ì˛ì˛«˛í RAMÈÙÈÓ˚ ˆv˛›˛y

ˆ¢Öy Ï̂ò ÌyÑ˛ Ï̂Ó– Ñ˛!¡ôv z̨›˛yÓ˚!›˛ Óı˛ £ Ï̂Î˚ ˆÜ Ï̂ú

RAM ÈÙÈ~ ˆÑ˛yˆÏòy ˆv˛›˛y ¢!M˛Èì˛ ÌyˆÏÑ˛ òy–

Ñ˛!¡ôv z̨›˛yÓ˚!›˛ xyÓyÓ˚ â˛yú% £ Ï̂Î˚ ˆÜ Ï̂úñ x˛ôy Ï̂Ó˚!›˛Ç

!¢ Ï̂fi›˛õ ~ÓÇ xòƒyòƒ ö˛y£zú=!ú xyÓyÓ̊ RAMÈÙÈ~

ˆúyv˛ £Î˚– ÎÖò ˆÑ˛yòÁ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãyõ ÷Ó˚&

£Î˚ñ Ñ˛!¡ôv z̨›˛yÓ˚ ~!›˛ Ï̂Ñ˛ RAMÈÙÈ~ ˆ¢Öy Ï̂ò ≤Ã Ï̂¢¢ Ñ˛ Ï̂Ó˚– ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚!›˛ Ï̂Ñ˛ o&ì˛ xƒy!≤’ Ï̂Ñ˛üò â˛yúy Ï̂òyÓ˚ xò%õ!ì˛

ˆîÎ˚– Ñ˛!¡ôv z̨›˛yÓ˚!›˛ ˆÑ˛ò RAM ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ì˛yÓ˚ ~Ñ˛!›˛ ¢yïyÓ˚í v z̨îy£Ó˚í !ò¡¨Ó˚*˛ô– ÎÖò£z ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚#

Ñ˛# Ï̂Óyv≈̨  ˆÌ Ï̂Ñ˛ ~Ñ˛!›˛ !ò Ï̂î≈ü ˆîÎ˚ñ !¢!˛ô£zv z̨ñ ˆ¢£z !ò Ï̂î≈ü!›˛ ÓƒyÖƒy Ñ˛ Ï̂Ó˚ ~ÓÇ £yv≈̨  !v˛fl˛Ò Ï̂Ñ˛ !ò Ï̂î≈ü Óy ˆ≤Ãy@˘Ãyõ!›˛ Ï̂Ñ˛

≤Ãy£zõy!Ó˚ ˆõ Ï̂õy!Ó˚̂ Ïì˛ Úˆúyv˛Û Ñ˛Ó˚̂ Ïì˛ !ò Ï̂î≈ü ˆîÎ˚– ˆv˛›˛y=!ú ˆõ Ï̂õy!Ó˚̂ Ïì˛ ˆúyv˛ £ Ï̂Î˚ ÎyÁÎ˚yÓ˚ ˛ô Ï̂Ó˚ñ !¢!˛ô£zv z̨ ~!›˛

Ö%Ó o&ì˛ xƒy Ï̂:¢ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ £Î˚– ~Ó˚ Ñ˛yÓ˚í £ú ≤Ãy£zõy!Ó˚ ˆõ Ï̂õy!Ó˚ñ ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚Ó˚ ì%̨ úòyÎ˚ x Ï̂òÑ˛

o&ì˛ Ñ˛yã Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Ó˚ƒyu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚!›˛ Ï̂Ñ˛ !Ó˚v˛/Ó˚y£z!›˛Ç ˆõ Ï̂õy!Ó˚Á Óúy £Î˚ Ñ˛yÓ˚í ~!›˛ !¢!˛ô£zv z̨

ˆÑ˛ ˛ôv ¸̨yÓ˚ ˛ôyüy˛ôy!ü ˆv˛›˛y ~ÓÇ !ò Ï̂î≈üyÓú# ˆúÖyÓ˚ xò%õ!ì˛ ˆîÎ˚– RAM õ)úì˛ î%£z ïÓ˚̂ ÏòÓ˚ £Î˚ Ìy Ï̂Ñ˛ 1.

fi›˛ƒy!›˛Ñ˛ Ó˚ƒyõ (SRAM), 2. v˛yÎ˚òy!õÑ˛ Ó˚ƒyõ (DRAM)–

!Ó˚v˛ xò!ú ˆõ Ï̂õy!Ó˚ (ROM) ≠ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ≤Ã!ì˛ÓyÓ˚ â˛yú% Ñ˛Ó˚yÓ˚ ¢õÎ˚ !Ó Ï̂ü°Ï !ò Ï̂î≈üyÓú#Ó˚ ≤Ã Ï̂Î˚yãò

£Î˚– ~!›˛ ≤Ã Ï̂Î˚yãò#Î˚ Ñ˛yÓ˚í Ñ˛!¡ôv z̨›˛yÓ˚ Óı˛ £ Ï̂Î˚ ˆÜ Ï̂ú RAM ~ ˆÑ˛y Ï̂òy !ò Ï̂î≈ü ¢!M˛Èì˛ Ìy Ï̂Ñ˛ òy ö˛ Ï̂ú ˛ô%òÓ˚yÎ˚

Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ!›˛ Ï̂Ñ˛ â˛yú% Ñ˛Ó˚̂ Ïì˛ ˆÎ ¢Ñ˛ú !ò Ï̂î≈ü ≤Ã Ï̂Î˚yãò ˆ¢!›˛ Ï̂Ñ˛ ~õò ~Ñ˛!›˛ ˆõ Ï̂õy!Ó˚̂ Ïì˛ Ó˚yÖ Ï̂ì˛ £ Ï̂Ó

[!â˛e ≠ 3.17]

ˆÎ!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ Óı˛ £ Ï̂Î˚ ˆÜ Ï̂úÁ õ%̂ ÏäÈ Îy Ï̂Ó òy– ¢%ì˛Ó˚yÇ ˆ¢Öy Ï̂ò ~Ñ˛!›˛

!Ó Ï̂ü°Ï !â˛ Į̈̂ ô !Ñ˛ä%È !ò Ï̂î≈ü Óy Ó%›˛ ˆ≤Ãy@˘Ãyõ (boot programs) ¢!M˛Èì˛ ÌyÑ˛ Ï̂ì˛

£ Ï̂Ó Îy Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ!›˛ Ï̂Ñ˛ â˛yú% Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ Ñ˛Ó̊ Ï̂Ó ~ÓÇ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

!òÎ̊s f̨í x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ Ñ˛y Ï̂äÈ fl įyòyhs˛Ó̊ Ñ˛Ó̊ Ï̂Ó– ~£z !Ó Ï̂ü°Ï !â˛˛ôñ ˆÎÖy Ï̂ò

!¢ Ï̂fi›˛õ â˛yú% Ñ˛Ó˚yÓ˚ !ò Ï̂î≈üyÓú# ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚ñ ì˛y Ï̂Ñ˛ ROM Óúy £Î˚–

~!›˛ ≤ÃÑ,̨ !ì˛ Ï̂ì˛ !fl į!ì˛ü#úñ xÌ≈yÍ Ñ˛!¡ôv z̨›˛yÓ̊ Óı˛ £ Ï̂Î̊ ˆÜ Ï̂úÁ ~Ó̊ !Ó°ÏÎ̊=!ú

ˆÌ Ï̂Ñ˛ ÎyÎ˚– !Ó˚v˛ xò!ú ˆõ Ï̂õy!Ó˚ (ROM) ì˛yÓ˚ õ Ï̂ïƒ òì%̨ ò ˆÑ˛y Ï̂òy !Ñ˛ä%È [!â˛e ≠ 3.18]
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ˆúÖyÓ˚ xò%õ!ì˛ ˆîÎ˚ òyñ !¢!˛ô£zv ẑ̨ ÏÑ˛ ÷ï% ˆv˛›˛y ˛ôv ¸̨̂ Ïì˛ Óy !Ó˚v˛ Ñ˛Ó˚̂ Ïì˛ ˆîÎ˚ñ ~Ó˚ ö˛ Ï̂ú ~!›˛ ROM-Ó˚ ˆâ˛ˆÏÎ˚

x Ï̂òÑ˛ ˆÓ!ü ¢%Ó˚!«˛ì˛– ROM !â˛˛ô=!ú ˆÑ˛Óú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ òÎ˚ñ xòƒyòƒ £ẑ ÏúÑ˛› Δ̨!òÑ˛ !v˛¶˛y£z¢ ˆÎõò !›˛!¶˛ñ

ÁÎ˚y!üÇ ˆõ!üòñ õy£ẑ Ïe´yÁ Ï̂Î˚¶˛ Á Ï̂¶˛ò ~ÓÇ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ˆÖúòy Ï̂ì˛ ÓƒÓ£*ì˛ £Î˚–

Ñ˛ƒy Ï̂ü ˆõ Ï̂õy!Ó˚ ≠ Ñ˛ƒy!üÇ ˛ôk˛!ì˛ Ï̂ì˛ ˆv˛›˛y xyîyò ≤Ãîy Ï̂òÓ˚ ãòƒ CPU Á DRAMÈÙÈ~Ó˚ õ Ï̂ïƒ ~Ñ˛!›˛ RAM
Ó˚yÖy £Î˚ Îy Ï̂Ñ˛ Ñ˛ƒy Ï̂ü ˆõ Ï̂õy!Ó˚ Ó Ï̂ú– Ñ˛ƒy Ï̂ü ˆõ Ï̂õy!Ó˚ £ú ~Ñ˛!›˛ !â˛˛ôÈÙÈ!¶˛!_Ñ˛ Ñ˛!¡ôv z̨›˛yÓ˚ v z̨̨ ôyîyò Îy Ñ˛!¡ôv z̨›˛y Ï̂ÓÓ̊˚

ˆõ Ï̂õy!Ó˚ ˆÌ Ï̂Ñ˛ ˆv˛›˛y ˛ô%òÓ˚&k˛yÓ˚̂ ÏÑ˛ xyÓ˚Á î«˛ Ñ˛ Ï̂Ó˚ ˆì˛y Ï̂ú– ~!›˛ ~Ñ˛!›˛ xfl˛iyÎ˚# ˆfi›˛y Ï̂Ó˚ã !v˛¶˛y£z¢ !£¢y Ï̂Ó Ñ˛yã

Ñ˛ Ï̂Ó˚ ˆÎÖy Ï̂ò ˆÌ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤Ã Ï̂¢¢Ó˚ ¢£ Ï̂ã£z ˆv˛›˛y ˛ô%òÓ˚&k˛yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z xfl˛iyÎ˚# ˆfi›˛y Ï̂Ó˚ã Ñ˛ƒyˆÏü

òy Ï̂õ ˛ô!Ó˚!â˛ì˛– Ñ˛ƒy Ï̂ü ˆõ Ï̂õy!Ó˚!›˛ Ï̂Ñ˛ Ñ˛ÖòÁ Ñ˛ÖòÁ !¢!˛ô£zv z̨ Sˆ¢r› Δ̨yú ≤Ã Ï̂¢!¢Ç £zv z̨!ò›˛V ˆõ Ï̂õy!Ó˚ Óúy £Î˚ Ñ˛yÓ˚í

~!›˛ ¢yïyÓ˚íì˛ !¢!˛ô£zv z̨ !â˛ Į̈̂ ôÓ˚ ¢y Ï̂Ì ¢Ó˚y¢!Ó˚ ¢ÇÎ%_´ Ìy Ï̂Ñ˛ Óy ~Ñ˛!›˛ ˛ô,ÌÑ˛ !â˛ Į̈̂ ô fl˛iy˛ôò Ñ˛Ó˚y £Î˚ Îy !¢!˛ô£zv z̨ÈÙÈÓ˚

¢y Ï̂Ì xyhs˛É¢Ç Ï̂ÎyÜÎ%_´ (Interconnect)– ¢%ì˛Ó˚yÇñ xÓfl˛iyòÜì˛¶˛y Ï̂Ó Ñ˛yäÈyÑ˛y!äÈ ÌyÑ˛yÓ˚ ö˛ Ï̂ú ~!›˛ ≤Ã Ï̂¢¢ Ï̂Ó˚Ó˚ Ñ˛y Ï̂äÈ

xyÓ̊Á ˆÓ!ü @˘Ã£í Ï̂ÎyÜƒ ~ÓÇ î«˛ì˛y Óyv˛̧y Ï̂ì˛ ¢«˛õ– ≤Ã Ï̂¢¢ Ï̂Ó̊Ó̊ Ñ˛yäÈyÑ˛y!äÈ ÌyÑ˛ Ï̂ì˛ñ Ñ˛ƒy Ï̂üÓ̊ ˆõ Ï̂õy!Ó̊Ó̊ õ)ú ˆõ Ï̂õy!Ó̊Ó̊

ˆâ˛ Ï̂Î˚ x Ï̂òÑ˛ ˆäÈy Ï̂›˛y £ÁÎ˚y îÓ˚Ñ˛yÓ˚– ö˛úfl ∫̨Ó˚*˛ôñ ~Ó˚ ˆv˛›˛y ï Ï̂Ó˚ Ó˚yÖyÓ˚ «˛õì˛y xyÓ˚Á Ñ˛õ– ~!›˛ ≤Ãïyò ˆõ Ï̂õy!Ó˚Ó˚

ˆâ˛ Ï̂Î˚Á ˆÓ!ü ÓƒÎ˚Ó˝úñ Ñ˛yÓ˚í ~!›˛ xyÓ˚Á ã!›˛ú !â˛˛ô Îy v z̨Fâ˛ì˛Ó˚ Ü!ì˛¢¡ôß¨ £Î˚– Ñ˛ƒy Ï̂ü ˆõ Ï̂õy!Ó˚!›˛ Ó˚ƒy Ï̂õÓ˚

ˆâ˛ Ï̂Î˚ 10 ˆÌˆÏÑ˛ 100 =í o&ì˛ Ü!ì˛ Ï̂ì˛ ˛ô!Ó˚â˛y!úì˛ £Î˚ñ ~Ñ˛!›˛ !¢!˛ô£zv z̨ xò%̂ ÏÓ˚y Ï̂ï ¢yv ¸̨y ˆîÁÎ˚yÓ˚ ãòƒ Ñ˛ Ï̂Î˚Ñ˛!›˛

òƒy Ï̂òy Ï̂¢ Ï̂Ñ˛ Ï̂u˛Ó˚ ≤Ã Ï̂Î˚yãò– Ñ˛ƒy Ï̂ü £ú ˆv˛›˛yÓ˚ xfl˛iyÎ˚# ˆfi›˛yÓ˚ Îy £yv≈̨ ÁÎ˚ƒyÓ˚ ~ÓÇ ¢ö˛›˛ÁÎ˚ƒyÓ˚ v z̨¶˛Î˚ ˆ«˛ Ï̂e£z ÌyÑ˛ Ï̂ì˛

˛ôy Ï̂Ó̊–

3.4.2 ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚

ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚ñ Îy ¢£yÎ˚Ñ˛ Óy Ó!£Ó˚yÜì˛ ˆõ Ï̂õy!Ó˚ !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛ñ ¢yïyÓ˚íì˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˆ≤Ãy@˘Ãyõ ~ÓÇ

ˆv˛›˛y ¢ÇÓ˚«˛í Ñ˛Ó˚yÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚ñ Ñ˛yÓ˚í ≤Ãy£zõy!Ó˚ ˆõ Ï̂õy!Ó˚ xfl˛iyÎ˚# ~ÓÇ xyÑ˛y Ï̂Ó˚ ¢#!õì˛– ~£z ˆõ Ï̂õy!Ó˚!›˛

Ñ˛õ ÓƒÎ˚Ó˝ú ~ÓÇ ≤ÃyÌ!õÑ˛ ˆõ Ï̂õy!Ó˚Ó˚ ì%̨ úòyÎ˚ ~Ó˚ ˆfi›˛y Ï̂Ó˚ã «˛õì˛y x Ï̂òÑ˛ ˆÓ!ü– ~£z ãyì˛#Î˚ ˆfi›˛y Ï̂Ó˚ã !v˛¶˛y£ẑ Ï¢

ÌyÑ˛y !ò Ï̂î≈üyÓú# ~ÓÇ ˆv˛›˛y fl˛iyÎ˚# ≤ÃÑ,̨ !ì˛Ó˚– ~ Ï̂«˛ Ï̂e Î!î ÓƒÓ£yÓ˚Ñ˛yÓ˚# â˛yÎ˚ ì˛ Ï̂Ó£z ˆv˛›˛y ˛ô!Ó˚Óì≈̨ ò Óy õ%̂ ÏäÈ ˆö˛úy

ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆ¢ Ï̂Ñ˛u˛y!Ó˚ ˆõ Ï̂õy!Ó˚̂ ÏÑ˛ x Ï̂òÑ˛ ïÓ˚̂ ÏòÓ˚ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆfi›˛y Ï̂Ó˚ã õyïƒõ !£¢y Ï̂Ó ~!›˛

î%£z ≤ÃÑ˛y Ï̂Ó˚Ó˚ £Î˚ñ 1. õƒyÜ Ï̂ò!›˛Ñ˛ !õ!v˛Î˚y ≠ ~=!ú Ï̂ì˛ ˆâ˛Ô¡∫Ñ˛ ˆ«˛ Ï̂eÓ˚ ¢y£y Ï̂Îƒ ˆv˛›˛y ˛ôv ¸̨y Óy ˆúÖy ÎyÎ˚ñ ˆÎõò

£yv≈̨  !vfl˛Òñ öœ̨ !˛ô !v˛fl˛Òñ 2. x˛ô!›˛Ñ˛ƒyú !õ!v˛Î˚y ≠ ~£z=!ú Ï̂ì˛ !Ó Ï̂ü°Ï Ó˚!Ÿ¬Ó˚ ¢y£y Ï̂Îƒ ˆv˛›˛y ˆúÖy Óy ˛ôv ¸̨y £Î˚–

ˆÎõòñ !¢!v˛ñ !v˛!¶˛!v˛ £zì˛ƒy!î–

£yv≈̨  !v˛fl˛Ò ≠ £yv≈̨  !v˛fl˛Ò Îy £yv≈̨  v»̨ y£z¶˛ Óy !ö˛:v˛ !v˛fl˛Ò òy Ï̂õ ˛ô!Ó˚!â˛ì˛ñ ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤ÃyÌ!õÑ˛ ˆfi›˛y Ï̂Ó˚ã

£zv z̨!ò›˛– ~!›˛ Ï̂ì˛ !v˛fl˛Ò ≤’›˛yÓ˚=!úÓ˚ ~Ñ˛!›˛ fi›˛ƒyÑ˛ Ó˚̂ ÏÎ˚̂ ÏäÈ Îy xƒyú%!õ!òÎ˚yõ !õ◊í Óy Ñ§̨ y Ï̂â˛Ó˚ hfl˛Ó˚¢£ ˆâ˛Ô¡∫Ñ˛#Î˚ v z̨̨ ôyîyò

~ÓÇ ≤Ã!ì˛Ó˚«˛yõ)úÑ˛ hfl˛Ó˚=!úÓ˚ ¢y Ï̂Ì Î%_´– ~Ó˚ !¶˛ì˛ Ï̂Ó˚ ˆÑ˛yòÁ ï)!úÑ˛íy ë%̨ Ï̂Ñ˛ Îy Ï̂ì˛ e´yü ¢,!‹T Ñ˛Ó˚̂ Ïì˛ òy ˛ôy Ï̂Ó˚

[!â˛e ≠ 3.19]
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ˆ¢£z ãòƒ ~=!ú ü_´¶˛y Ï̂Ó !¢ú Ñ˛Ó˚y Ìy Ï̂Ñ˛– £yv≈̨  !v˛fl˛Ò!›˛ ~:›˛yò≈yú Sx˛ô¢yÓ˚í Ï̂ÎyÜƒV Óy £zr›˛yÓ˚òyú S!fl˛iÓ˚V î%£z

≤ÃÑ˛y Ï̂Ó˚Ó˚£z £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ˆv˛›˛y ï Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ !v˛fl˛ÒÈÙÈ~Ó˚ £yv≈̨  !v˛fl˛ÒÈÙÈ~Ó˚ ˆv˛›˛y ¢M˛ÈÎ˚

«˛õì˛y Óy£ẑ Ï›˛ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y £Î˚– ~Ñ˛!›˛ £yv≈̨  !v˛ Ï̂fl˛ÒÓ˚ ˆv˛›˛y ˛ô!Ó˚Ó£ Ï̂òÓ˚ Ü!ì˛ S¢yïyÓ˚íì˛ !õ!ú ˆ¢ Ï̂Ñ˛ Ï̂u˛V ˛ô!Ó˚õyí

Ñ˛Ó˚y £Î˚–

[!â˛e ≠ 3.20]

!¢!v˛ (CD) ≠ !¢!v˛ Óy Ñ˛¡ôƒyQ !v˛fl˛Ò £ú ~Ñ˛!›˛ 12 ˆ¢!r›˛!õ›˛yÓ˚ Óƒ Ï̂¢Ó˚ x˛ô!›˛Ñ˛ƒyú !v˛fl˛Ò ˆÎÖy Ï̂ò ≤Ãâ%̨ Ó˚

˛ô!Ó˚õy Ï̂í !v˛!ã›˛yú ˆv˛›˛y ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ Ó˚yÖy ÎyÎ˚– !¢!v˛Ó˚ ˆv˛›˛y ˛ôv ¸̨yÓ˚ ãòƒ !¢!v˛ v»̨ y£z¶˛ ~Ó˚ ≤Ã Ï̂Î˚yãò £Î˚– !¢!v˛

[!â˛e ≠ 3.21]

!¢!v˛Ó˚ õ Ï̂ì˛y£z xyÑ,̨ !ì˛ Á õy Į̈̂ ôÓ˚ ~Ñ˛!›˛ x˛ô!›˛Ñ˛ƒyú !v˛fl˛Ò Îy !¢!v˛Ó˚ ì%̨ úòyÎ˚ x Ï̂òÑ˛=ò ˆÓ!ü ˆv˛›˛y ïyÓ˚í Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚– !¢ Ï̂òõy Óy !¶˛!v˛Á ì˛Ìƒ ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ Ó˚yÖyÓ˚ ãòƒ ~!›˛ ˆÓ!ü ãò!≤ÃÎ˚– !¢!v˛Ó˚ õ Ï̂ì˛y£z !¶˛!¶˛!v˛Á î%£z Ó˚Ñ˛ Ï̂õÓ˚

£Î˚ÈÙÙÙÈ!v˛!¶˛!v˛ ˆÓ˚Ñ˛ Ï̂v≈̨ Óú ~ÓÇ !v˛!¶˛!v˛ !Ó˚ÈÙÈÓ˚y£z›˛yÓú– !v˛!¶˛!¶˛Ó˚ ˆv˛›˛y ˛ôv ¸̨yÓ˚ ãòƒ

!v˛!¶˛!v˛ v»̨ y£z¶˛ ~Ó˚ ≤Ã Ï̂Î˚yãò £Î˚–

[!â˛e ≠ 3.22]

v»̨ y£z¶˛ ˆúãyÓ˚ Ó˚!Ÿ¬Ó˚ õyïƒ Ï̂õ !¢!v˛ !v˛fl˛Ò Ï̂Ñ˛ fl˛ôü≈ òy Ñ˛ Ï̂Ó˚£z ì˛yÓ˚ õ Ï̂ïƒ ÌyÑ˛y ˆv˛›˛y

˛ôv ¸̨̂ Ïì˛ ˛ôy Ï̂Ó˚ Óy ì˛y Ï̂ì˛ !úÖ Ï̂ì˛Á ˛ôy Ï̂Ó˚– ¢yïyÓ˚í¶˛y Ï̂Ó Ñ˛¡ôƒyQ !v˛fl˛Ò î%£z Ó˚Ñ˛ Ï̂õÓ˚ ˆîÖy

ÎyÎ˚– !¢!v˛ÈÙÈxyÓ˚ (CD-R) Óy Ñ˛¡ôƒyQ !v˛fl˛Ò ˆÓ˚Ñ˛ Ï̂v≈̨ Óú ~ÓÇ !¢!v˛ÈÙÈxyÓ˚ v˛Óœ$v z̨ (CD-
RW) xÌ≈yÍ !¢!v˛ !Ó̊ÈÙÈÓ̊y£z›˛yÓú– !¢!v˛ÈÙÈxyÓ̊ £ú ~Ñ˛!›˛ ö§̨ yÑ˛y !v˛fl˛Ò ˆÎÖy Ï̂ò ÓƒÓ£yÓ̊Ñ˛yÓ̊#

ˆv˛›˛y !úÖ Ï̂ì˛ ˛ôy Ï̂Ó˚ò– ì˛ Ï̂Ó ~Öy Ï̂ò !Ñ˛ä%È !úÖ Ï̂ú ì˛y ˆõyäÈy Óy ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚y ÎyÎ˚

òy– x˛ôÓ˚!î Ï̂Ñ˛ !¢!v˛ÈÙÈ!Ó˚ Ó˚y£z›˛yÓú ~ ˆv˛›˛y õ%̂ ÏäÈ ˛ô%òÓ˚yÎ˚ ˆúÖy ÎyÎ˚–

!v˛!¶˛!v˛ (DVD) ≠ !v˛!¶˛!v˛ Óy !v˛!ã›˛yú ¶˛y Ï̂¢≈›˛y£zú !v˛fl˛Ò ¢yïyÓ˚í¶˛y Ï̂Ó ~Ñ˛!›˛

öœ̨ ƒyü v»̨ y£z¶˛ (Flash Drive) ≠ ~!›˛ ~Ñ˛!›˛ ˆ˛ôy Ï̂›≈̨ Óú ˆfi›˛y Ï̂Ó˚ã

!v˛¶˛y£z¢ Îy Ó˚yÖyÓ˚ ãòƒ Ö%Ó ˆäÈy Ï̂›˛y ãyÎ˚ÜyÓ˚ ≤Ã Ï̂Î˚yãò £Î˚ xÌ≈yÍ ~!›˛

˛ô Ï̂Ñ˛ Ï̂›˛ Ñ˛ Ï̂Ó˚Á Ó£ò Ñ˛Ó˚y ÎyÎ˚– ~ Ï̂îÓ˚ ïyÓ˚í «˛õì˛y !Ó!¶˛ß¨ Ó˚Ñ˛ Ï̂õÓ˚

£ Ï̂Î˚ Ìy Ï̂Ñ˛ ˆÎõòñ 4 !ÜÜyÓy£z›˛ñ 8 !ÜÜyÓy£z›˛ñ 16 !ÜÜyÓy£z›˛ñ 32
!ÜÜyÓy£z›˛ñ 128 !ÜÜyÓy£z›˛ £zì˛ƒy!î– ~!›˛ £zv z̨~¢!Ó ¢ Ï̂Ñ˛ Ï̂›˛Ó˚ ¢y£y Ï̂Îƒ

Ö%Ó ¢£ Ï̂ã£z Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ Î%_´ Ñ˛Ó˚y ÎyÎ˚– ~=!ú ˆ˛ôò v»̨ y£z¶˛ Óy ˆõ Ï̂õy!Ó˚ !fi›˛Ñ˛ òy Ï̂õÁ ˛ô!Ó˚!â˛ì˛– [!â˛e ≠ 3.23]
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3.5 ¢yÓ˚yÇü

 £zò˛ô%›˛ !v˛¶˛y£z¢=!úÓ˚ Ñ˛yã £ú ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ myÓ˚y ≤Ãî_ ˆv˛›˛y Ï̂Ñ˛ Óy£zòy!Ó˚ ì˛ Ï̂Ìƒ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚

ì˛y Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ÓƒÓ£y Ï̂Ó˚Ó˚ v z̨̨ ô Ï̂ÎyÜ# Ñ˛ Ï̂Ó˚ ˆì˛yúy–

 ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢=!ú xò!fl˛;˛ò ˛ô Ï̂Î˚r›˛yÓ˚̂ ÏÑ˛ SÎyÓ˚ òyõ Ñ˛y¢≈yÓ˚V ¢Ó˚y Ï̂òyÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚– !Ñ˛ä%È

¢yïyÓ˚í ïÓ˚̂ ÏòÓ˚ ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢=!ú £ú õyv z̨¢ñ £ẑ ÏúÑ˛› Δ̨!òÑ˛ ˆ˛ôò ~ÓÇ ›˛yâ˛ !fl˛;˛ò £zì˛ƒy!î–

 x˛ô!›˛Ñ˛ƒyú õyÑ≈̨  !Ó˚v˛yÓ˚=!ú Ñ˛yÜ Ï̂ãÓ˚ ü# Ï̂›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛Ó˚y !â˛£´=!ú ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ–

 õƒyÜ Ï̂ò!›˛Ñ˛ £zÇÑ˛ Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚v˛yÓ˚ (MICR) ~õò ~Ñ˛!›˛ ≤ÃÎ%!_´ Îy õ)úì˛ ÓƒyÇ!Ñ˛Ç !ü Ï̂“ ÓƒÓ£*ì˛

£Î˚– ≤Ã!ì˛!›˛ ÓƒyÇÑ˛ Ï̂Ñ˛ ~Ñ˛!›˛ xòòƒ (Unique) ~õxy£z!¢xyÓ˚ ˆÑ˛yv˛ ˆîÁÎ˚y £Î˚ñ ˆ¢£z ˆÑ˛yv˛!›˛ ~Ñ˛!›˛

!Ó Ï̂ü°Ï ˆõ!üò myÓ˚y ˆâ˛Ô¡∫Ñ˛ Ñ˛y!ú (Magnetic Ink) !î Ï̂Î˚ ˆâ˛Ñ˛=!ú Ï̂ì˛ !ú!Öì˛ Ìy Ï̂Ñ˛–

 Óy Ï̂Î̊y Ï̂õ!› Δ̨Ñ˛ £ú ˆÑ˛y Ï̂òy Óƒ!_´ Ï̂Ñ˛ ì˛yÓ̊ ˛ô!Ó̊õy˛ô Ï̂ÎyÜƒ üyÓ̊#!Ó̊Ñ˛ ˜Ó!ü Ï̂‹TƒÓ̊ SÓy Ï̂Î̊y Ï̂õ!› Δ̨Ñ˛ ˆv˛›˛yV !¶˛!_ Ï̂ì˛

¢òy_´Ñ˛Ó̊í–

 ~ú£z!v˛ õ!ò›˛ Ï̂Ó˚ ˛ôî≈yÓ˚ !˛ôäÈò ˆÌ Ï̂Ñ˛ xy Ï̂úyÓ˚ v z̨Í¢ !£¢y Ï̂Ó úy£z›˛ ~!õ!›˛Ç v˛y Ï̂Î˚yv˛ ÓƒÓ£*ì˛ £Î˚ñ ~!›˛

~ú!¢!v˛ õ!ò›˛ Ï̂Ó˚Ó˚ ì%̨ úòyÎ˚ x Ï̂òÑ˛ ˆÓ!ü ˛ôyì˛úy ~ÓÇ !Óî%ƒÍ ¢y◊Î˚# £ Ï̂Î˚ Ìy Ï̂Ñ˛–

 Ó˚ƒyu˛õ xƒy Ï̂:¢ ˆõ Ï̂õy!Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ì˛yÍ«˛!íÑ˛ ≤Ã Ï̂¢¢ Ñ˛Ó˚yÓ˚ ãòƒ ˆv˛›˛y ¢M˛ÈÎ˚ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ

Óì≈̨ õy Ï̂ò Ñ˛#¶˛y Ï̂Ó ≤Ã!e´Î˚yãyì˛ Ñ˛Ó˚y £ Ï̂FäÈ ì˛y òã Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ~õò

~Ñ˛!›˛ xfl įyÎ̊# ãyÎ̊Üy ˆÎÖy Ï̂ò x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õñ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãyõ ~ÓÇ Óì≈̨ õy Ï̂ò ÓƒÓ£y Ï̂Ó̊Ó̊ ãòƒ

ˆv˛›˛y Ó˚yÖy £Î˚ Îy Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ˚ ≤Ã Ï̂¢¢ Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ˆ¢=!ú o&ì˛ ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚–

 £yv≈̨  !v˛fl˛Òñ Îy £yv≈̨  v»̨ y£z¶˛ Óy !ö˛:v˛ !v˛fl˛Ò òy Ï̂õ ˛ô!Ó˚!â˛ì˛ñ ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤ÃyÌ!õÑ˛ ˆfi›˛y Ï̂Ó˚ã

£zv z̨!ò›˛– ~!›˛ Ï̂ì˛ !v˛fl˛Ò ≤’›˛yÓ˚=!úÓ˚ ~Ñ˛!›˛ fi›˛ƒyÑ˛ Ó˚̂ ÏÎ˚̂ ÏäÈ Îy xƒyú%!õ!òÎ˚yõ !õ◊í Óy Ñ§̨ y Ï̂â˛Ó˚ hfl˛Ó˚¢£

ˆâ˛Ô¡∫Ñ˛#Î˚ v z̨̨ ôyîyò ~ÓÇ ≤Ã!ì˛Ó˚«˛yõ)úÑ˛ hfl˛Ó˚=!úÓ˚ ¢y Ï̂Ì Î%_´–

3.6 xò%ü#úò#

1. £zò˛ô%›˛ !v˛¶˛y£z¢ Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

2. õ!v˛ö˛yÎ˚yÓ˚ Ñ˛# Ñ˛y Ï̂Ñ˛ Ó Ï̂ú⁄

3. ~r›˛yÓ˚ Ñ˛# ~Ó˚ ÓƒÓ£yÓ˚ !úÖ%ò–

4. ˛ô Ï̂Î˚!r›˛Ç !v˛¶˛y£z¢ÈÙÈ~Ó˚ v z̨îy£Ó˚í !îò–

5. õƒyÜ Ï̂ò!›˛Ñ˛ £zÇÑ˛ Ñ˛ƒy Ï̂Ó˚QyÓ˚ !Ó˚v˛yÓ˚ (MICR)ÈÙÈ~Ó˚ ÓƒÓ£yÓ˚ !úÖ%ò–

6. £yv≈̨  Ñ˛!˛ô ~ÓÇ ¢ö˛›˛ Ñ˛!˛ôÈÙÈ~Ó˚ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ !Ñ˛⁄
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7. £zÇÑ˛ÈÙÈˆã›˛ !≤Ãr›˛yÓ˚ !Ñ˛¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚⁄

8. RAM Á ROMÈÙÈ~Ó˚ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ=!ú !úÖ%ò–

3.7 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 3.2

2. xò%̂ ÏFäÈî 3.2.1

3. xò%̂ ÏFäÈî 3.2.1

4. xò%̂ ÏFäÈî 3.2.2

5. xò%̂ ÏFäÈî 3.2.6

6. xò%̂ ÏFäÈî 3.3

7. xò%̂ ÏFäÈî 3.3.2

8. xò%̂ ÏFäÈî 3.4.1
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~Ñ˛Ñ˛ 4  Ñ˛!¡ôv z̨›˛yÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚

Ü‡˛ò

4.0 v ẑ̨ Ïjüƒ

4.1 ≤Ãhfl˛yÓòy

4.2 Ñ˛!¡ôv˛z›˛yÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚

4.2.1 ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~ÓÇ £yv≈˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ õ Ï̂ïƒ ¢¡ôÑ≈˛

4.3 ¢ö˛›˛ÁÎ˚ƒyˆÏÓ˚Ó˚ !Ó¶˛yÜ¢õ)£

4.3.1 !¢ˆÏfi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚

4.3.2 xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚

4.4 ¢yÓ˚yÇü

4.5 xò%ü#úò#

4.6 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛

4.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨ ÁÎ˚ƒyÓ˚ ~ÓÇ ¢ö˛›˛ÁÎ˚ƒyÓ˚ÈÙÈ~Ó˚ õ Ï̂ïƒ ¢¡ôÑ≈̨

 !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚ÈÙÈ~Ó˚ !Ó!¶˛ß¨ Ñ˛yÎ≈yÓú#

 v z̨îy£Ó˚í¢£ Ó˝ú ÓƒÓ£*ì˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚ÈÙÈ~Ó˚ ïyÓ˚íy

4.1 ≤Ãhfl˛yÓòy

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õñ £yv≈̨ ÁÎ˚ƒyÓ˚ ~ÓÇ ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ ¢õß∫̂ ÏÎ˚ Ü!‡˛ì˛– £yv≈̨ ÁÎ˚ƒyÓ˚ Óy ˜Óî%ƒ!ì˛ò !v˛¶˛y£z¢

Üíòy ~ÓÇ ì˛Ìƒ Ï̂Ñ˛ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚̂ Ïì˛ ¢«˛õ £Î˚– ¢ö˛›˛ÁÎ˚ƒyÓ˚ Óú Ï̂ì˛ !Ñ˛ä%È !ò Ï̂î≈üyÓú#Ó˚ ˆ¢›˛ ˆÑ˛ ˆÓyG˛yÎ˚ Îy

˛ô)Ó≈!òï≈y!Ó˚ì˛ !ò!î≈‹T Ñ˛yã=!ú ¢¡ôyîò Ñ˛ Ï̂Ó˚– xyõÓ˚y ãy!òñ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ !ò Ï̂ã !â˛hs˛y Ñ˛Ó˚̂ Ïì˛ Óy !ò Ï̂ã !ò Ï̂ã

ˆÑ˛y Ï̂òy Ñ˛yã ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– ~!›˛ ˆÑ˛Óú ˆÎyÜñ !Ó Ï̂Î˚yÜñ =í ~ÓÇ ¶˛y Ï̂ÜÓ˚ õ Ï̂ì˛y x˛ôy Ï̂Ó˚üò ¢¡ôyîò

Ñ˛ Ï̂Ó˚ ÎÖò ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~!›˛ Ñ˛Ó˚yÓ˚ !ò Ï̂î≈ü ˆîÎ˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚# xy Ï̂îü ˆîÎ˚ ~ÓÇ !¢!˛ô£zv z̨ ˆ¢£z xy Ï̂îü xò%¢y Ï̂Ó˚
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Ñ˛yã Ñ˛ Ï̂Ó˚– ~Ñ˛ ˆ¢›˛ xy Ï̂îü Îy x˛ôy Ï̂Ó˚ü Ï̂òÓ˚ e´õ=!ú (sequence of operation) !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ ì˛y Ï̂Ñ˛ ˆ≤Ãy@˘Ãyõ

Ó Ï̂úñ ~ÓÇ ˆ≤Ãy@˘Ãyõ=!ú Ï̂Ñ˛ ¢!¡ø!úì˛¶˛y Ï̂Ó ¢ö˛›˛ÁÎ˚ƒyÓ˚ Ó Ï̂ú– ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õÓ˚ ~õò ~Ñ˛!›˛ xÇü Îy

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚y fl˛ôü≈ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– xyõÓ˚y õyòÓ ˆî£ ~ÓÇ õyòÓ Ó%!k˛õ_yÓ˚ ¢y Ï̂Ì ÎÌye´ Ï̂õ £yv≈̨ ÁÎ˚ƒyÓ˚ ~ÓÇ

¢ö˛›˛ÁÎ˚ƒyÓ˚̂ ÏÑ˛ ¢õyò Ñ˛ Ï̂Ó˚ ¶˛yÓ Ï̂ì˛ ˛ôy!Ó˚– ≤Ã!ì˛!›˛ £yv≈̨ ÁÎ˚ƒyÓ˚ !v˛¶˛y£z¢ÈÙÈ~Ó˚ !e´Î˚y ~ÓÇ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛y ¢ö˛›˛ÁÎ˚ƒyÓ˚

myÓ˚y â˛y!úì˛ £Î˚–

4.2 Ñ˛!¡ôv z̨›˛yÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚

¢ö˛›˛ÁÎ˚ƒyÓ˚ ~õò ~Ñ˛!›˛ ü∑ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ˆv˛›˛y ~ÓÇ xy Ï̂î Ï̂üÓ˚ ¢õ!‹T Ï̂Ñ˛ ˆÓyG˛yÎ˚– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

£yv≈̨ ÁÎ˚ƒyÓ˚ v z̨̨ ôyîyò=!ú !òÎ˚s˛fíñ ¢Ç Ï̂ÎyÜfl˛iy˛ôò ~ÓÇ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚yÓ˚ ˛ôyüy˛ôy!ü !ò!î≈‹T xy Ï̂îü=!ú ˛ôyúò Ñ˛ Ï̂Ó˚

Ìy Ï̂Ñ˛– xòƒ¶˛y Ï̂Ó Óúy ÎyÎ˚ñ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ Ñ˛# Ñ˛Ó˚í#Î˚ ~ÓÇ Ñ˛#¶˛y Ï̂Ó ì˛y Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ˆ¢!›˛

ãyòyÎ˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £yv≈̨ ÁÎ˚ƒyÓ˚!›˛ Ï̂Ñ˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ !fl˛;˛ Ï̂ò Ñ˛# ≤Ãîü≈ò

Ñ˛Ó˚̂ Ïì˛ £ Ï̂Óñ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ Ñ˛# ïÓ˚̂ ÏòÏÓ˚ £zò˛ô%›˛ ˆò Ï̂Ó ~ÓÇ Ñ˛# ïÓ˚̂ ÏòÓ˚

xyv z̨›˛˛ô%›˛ v z̨Í˛ôß¨ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ì˛y !ò Ï̂î≈ü ˆîÎ˚– ¢%ì˛Ó˚yÇñ ˛ôÓ˚ ˛ôÓ˚ Ñ˛y Ï̂ãÓ˚ e´õ=!ú

¢ÇÜ!‡˛ì˛ Ñ˛Ó˚yÓ˚ õyïƒ Ï̂õ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £yv≈̨ ÁÎ˚ƒyÓ˚!›˛Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ôò Ñ˛ Ï̂Ó˚ ~ÓÇ

£yv≈̨ ÁÎ˚ƒy!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ myÓ˚y !òï≈y!Ó˚ì˛ !ò Ï̂î≈üyÓú# Ó£ò Ñ˛ Ï̂Ó˚–

xyõÓ˚y ãy!òñ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ˆÎ Ï̂Ñ˛yòÁ Ñ˛yã ¢¡ôyî Ï̂òÓ˚ ãòƒ !ò Ï̂î≈ü ˆîÁÎ˚y

îÓ˚Ñ˛yÓ˚– ~£z !ò Ï̂î≈üyÓú# Ñ˛!¡ôv z̨›˛yÓ˚ ˆ≤Ãy@˘Ãy!õÇ xyÑ˛y Ï̂Ó˚ ˆîÁÎ˚y £Î˚ñ Îy Ñ˛!¡ôv z̨›˛yÓ˚

ˆ≤Ãy@˘Ãy!õÇ ~Ó˚ ¶˛y°ÏyÎ˚ (programming language) ˆúÖy £Î˚– ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ

≤Ã Ï̂¢¢ Ï̂Ó̊Ó̊ !e´Î̊yÑ˛úy˛ô !òÎ̊s f̨í Ñ˛ Ï̂Ó̊– ˆÎ õ%£)̂ Ïì≈̨  £yv≈̨ ÁÎ̊ƒyÓ̊ S≤Ã Ï̂¢¢Ó̊ñ ˆõ Ï̂õy!Ó̊ £zì˛ƒy!îV

ˆÑ˛yòÁ ˆ≤Ãy@˘Ãy Ï̂õÓ˚ !ò Ï̂î≈üyÓú# xò%¢y Ï̂Ó˚ Ñ˛yã Ñ˛ Ï̂Ó˚ ˆ¢£z õ%£)ì≈̨  ˆÌ Ï̂Ñ˛ Óúy £Î˚ ˆÎ

ˆ≤Ãy@˘Ãyõ!›˛ â˛úõyò Óy Ñ˛yÎ≈Ñ˛Ó˚ xÓfl˛iyÎ˚ Ó˚̂ ÏÎ˚̂ ÏäÈ– ˆ≤Ãy@˘Ãyõ=!úÓ˚ ~Ñ˛!›˛ ˆ¢›˛ñ Îy

ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ~Ñ˛!›˛ !ò!î≈‹T ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ãòƒ ˜ì˛!Ó̊ Ñ˛Ó̊y £Î̊ ˆ¢!›˛ Ï̂Ñ˛ ¢ö˛›˛ÁÎ̊ƒyÓ̊

˛ôƒy Ï̂Ñ˛ã Ó Ï̂ú– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ÁÎ˚yv≈̨  ≤Ã Ï̂¢!üÇ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˛ôƒy Ï̂Ñ˛ã SˆÎõò MS [!â˛e ≠ 4.1]

WORD) Îy xyõÓ˚y ˆ›˛:›˛ v˛Ñ%̨ Ï̂õr›˛ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy!Ñ˛– ~Ñ˛£z¶˛y Ï̂Óñ ~Ñ˛!›˛ v z̨̨ ôfl˛iy˛ôò ¢ö˛›˛ÁÎ˚ƒÓ˚

˛ôƒy Ï̂Ñ˛ã (MS POWERPOINT) Îy xyõÓ˚y ˆÑ˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛ v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy!Ñ˛ñ £zì˛ƒy!î–

4.2.1 ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~ÓÇ £yv≈̨ ÁÎ˚ƒy Ï̂Ó˚Ó˚ õ Ï̂ïƒ ¢¡ôÑ≈̨

¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ Óú Ï̂ì˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆ≤Ãy@˘Ãyõ=!ú Ï̂Ñ˛ ˆÓyG˛yÎ˚ ˆÎ=!ú Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õ ˆúyv˛ Ñ˛Ó˚y £Î˚ ~ÓÇ

£yv≈̨ ÁÎ˚ƒyÓ˚ Óú Ï̂ì˛ ¢õhfl˛ î,üƒõyò !v˛¶˛y£z¢ Ï̂Ñ˛ ˆÓyG˛yÎ˚ ˆÎ=!ú ~Ñ˛!eì˛ Ñ˛ Ï̂Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ!›˛ ˜ì˛!Ó˚ Ñ˛Ó˚y

£Î˚– ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~ÓÇ £yv≈̨ ÁÎ˚ƒyÓ˚ v z̨¶˛Î˚£z ¢õyò =Ó˚&c˛ô)í≈– Î!îÁ £yv≈̨ ÁÎ˚ƒyÓ˚ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ~Ñ˛!›˛ î,üƒõyò

xÇüñ ˆÎ!›˛ !òÎ̊s f̨í Ñ˛Ó̊yÓ̊ ãòƒ ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ≤Ã Ï̂Î̊yãò– ¢ö˛›˛ÁÎ̊ƒyÓ̊ !Ó!¶˛ß̈ !ò Ï̂î≈üyÓú#Ó̊ ~Ñ˛!›˛ ˆ¢›˛ Îy £yv≈̨ ÁÎ̊ƒyÓ̊ Ï̂Ñ˛

Ñ˛# Ñ˛Ó˚í#Î˚ ~ÓÇ Ñ˛#¶˛y Ï̂Ó !e´Î˚y=!ú ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ì˛y ãyòyÎ˚– ¢%ì˛Ó˚yÇñ £yv≈̨ ÁÎ˚ƒyÓ˚ ~ÓÇ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~Ñ˛!›˛

!Ó Ï̂ü°Ï ¢¡ôÑ≈̨  ¶˛yÜ Ñ˛ Ï̂Ó˚ ˆòÎ˚– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ myÓ˚y ˆÑ˛yòÁ !ò!î≈‹T Ñ˛yã Ñ˛Ó˚yÓ˚ ãòƒñ ¢¡ô!Ñ ≈̨ì˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ Ï̂Ñ˛
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ˆfi›˛y Ï̂Ó˚ã !v˛¶˛y£ẑ Ï¢ ˆúyv˛ Ñ˛Ó˚y £Î˚ñ Îy Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ≤Ã Ï̂Î˚yãò#Î˚ Ñ˛yã ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– ¢%ì˛Ó˚yÇ

~!›˛ fl˛ô‹T ˆÎ ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ xì˛#Ó =Ó˚&c˛ô)í≈–

4.3 ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ !Ó¶˛yÜ¢õ)£

¢ö˛›˛ÁÎ˚ƒyÓ˚̂ ÏÑ˛ î%!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~ÓÇ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚– !¢ Ï̂fi›˛õ

¢ö˛›˛ÁÎ̊ƒyÓ̊!›˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛õ â˛yúy Ï̂ì˛ ¢£yÎ̊ì˛y Ñ˛ Ï̂Ó̊ ~ÓÇ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊!›˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

≤Ã Ï̂Î˚yãò xò%ÎyÎ˚# Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ «˛õì˛y=!ú Ï̂Ñ˛ ¢Ó˚y¢!Ó˚ ˆÑ˛yòÁ Ñ˛y Ï̂ãÓ˚ ãòƒ !òÎ%_´ Ñ˛ Ï̂Ó˚– !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚

xyõy Ï̂îÓ˚ ~Ñ˛!›˛ ˛ô!Ó˚̂ ÏÓü ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ˆîÎ˚ ˆÎÖy Ï̂ò xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚̂ ÏÑ˛ â˛yúy Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

Software

System Software Application Software

-Operating Systems -Word Processor
-Device Drivers -Spreadsheets
-Language Translators -Database Managment System
-Utility Software

[!â˛e ≠ 4.2]

4.3.1 !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚

!¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊!›˛ Ï̂ì˛ ˆÓü Ñ˛ Ï̂Î̊Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ Ìy Ï̂Ñ˛ñ Îy Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ˛ô,ÌÑ˛ £yv≈̨ ÁÎ̊ƒyÓ̊ v z̨̨ ôyîyò=!ú

!òÎ˚s˛fíñ ¢ÇÎ%!_´Ñ˛Ó˚í ~ÓÇ ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~Ñ˛Ñ˛ÌyÎ˚ñ ~£z ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ ~ÓÇ ~Ó˚

ì˛Ìƒ ≤Ã!e´Î˚yÑ˛Ó˚í Ñ˛yÎ≈e´õ ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚– ~£z ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ ~õò ~Ñ˛!›˛ ˆ≤Ãy@˘Ãy!õÇ ˛ô!Ó˚̂ ÏÓü ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚

ˆÎÖy Ï̂ò ˆ≤Ãy@˘ÃyõyÓ˚Ó˚y ì˛y Ï̂îÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ì˛y xò%ÎyÎ˚# xƒy!≤’ Ï̂Ñ˛üò ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z ˛ô!Ó˚̂ ÏÓü!›˛ ~õò ö˛yÇüò

¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Îy £yv≈̨ ÁÎ˚ƒyÓ˚ ˛ôÎ≈y Ï̂Î˚ v z̨̨ ôú∏˛ òÎ˚ñ ~ÓÇ ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãy Ï̂õÓ˚ Ñ˛yÎ≈ ¢¡ôyî Ï̂òÓ˚ ãòƒ

≤Ã Ï̂Î̊yãò#Î̊– ¢%ì˛Ó̊yÇñ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ~ÓÇ ¢ö˛›˛ÁÎ̊ƒyÓ̊ xƒy!≤’ Ï̂Ñ˛üò=!úÓ̊ õ Ï̂ïƒ ~Ñ˛!›˛ £zr›˛yÓ̊ Ï̂ö˛¢

!£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊– ¢£ã Ñ˛ÌyÎ̊ñ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ Ñ˛yÎ≈«˛õ Ñ˛ Ï̂Ó̊ ˆì˛y Ï̂ú– ~=!ú ö˛y£zú ˛ô!Ó̊â˛yúòyñ

xyv z̨›˛˛ô%›˛ ≤Ãîü≈ò ~ÓÇ Ñ˛# Ï̂Óyv≈̨  £zò˛ô%›˛ ˆòÓyÓ˚ õ Ï̂ì˛y ≤ÃyÌ!õÑ˛ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛y ¢¡ôyîò Ñ˛ Ï̂Ó˚ ~ÓÇ xƒy!≤’ Ï̂Ñ˛üò

¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ ¢%¤%̨  ˛ô!Ó˚â˛yúòyÎ˚ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ v z̨îy£Ó˚í £ú x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õñ

!v˛¶˛y£z¢ v»̨ y£z¶˛yÓ˚ñ úƒyD%̂ ÏÎ˚ã › Δ̨y™ Ï̂ú›˛Ó˚ ~ÓÇ !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛–
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A. x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ ≠ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ â˛yúy Ï̂òyÓ̊ ˛ôÓ̊ ≤ÃÌ Ï̂õ x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆõ Ï̂õy!Ó̊ Ï̂ì˛

xy Ï̂¢– ≤ÃÌõ ¢ö˛›˛ÁÎ˚ƒyÓ˚ hfl˛Ó˚ !£¢y Ï̂Ó ~!›˛ ˆúyv˛ £ÓyÓ˚ ˛ôÓ˚ñ !Ó!¶˛ß¨ ¢yïyÓ˚í õ)ú ˛ô!Ó˚̂ Ï°ÏÓy=!ú Ñ˛yÎ≈Ñ˛Ó˚ £Î˚–

~£z ¢yïyÓ˚í õ)ú ˛ô!Ó˚̂ Ï°ÏÓy=!úÓ˚ õ Ï̂ïƒ !v˛fl˛Ò xƒy Ï̂:¢ñ ˆõõ!Ó˚ ˛ô!Ó˚â˛yúòyñ ›˛yfl˛Ò !ü!v˛Î%̊!úÇ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚

£zr›˛yÓ˚̂ Ïö˛¢ xhs˛¶%≈̨ _´ Ó˚̂ ÏÎ˚̂ ÏäÈ– ~äÈyv ¸̨yÁñ x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ!›˛ !ò!ÿ˛ì˛ Ñ˛ Ï̂Ó˚ ˆÎñ ~Ñ˛£z ¢õ Ï̂Î˚ Ñ˛yÎ≈Ñ˛Ó˚ £ÁÎ˚y !Ó!¶˛ß¨

ˆ≤Ãy@˘Ãyõ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ Ñ˛y Ï̂ã Óyïy ˆî Ï̂Ó òy Óy £hfl˛ Ï̂«˛˛ô Ñ˛Ó˚̂ ÏÓ òy– ~!›˛ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ≤’ƒy›˛ö˛õ≈ ¢Ó˚ÓÓ˚y£

Ñ˛ Ï̂Ó˚ Îy Ï̂ì˛ xòƒyòƒ ˆ≤Ãy@˘Ãyõ=!ú â˛yúy Ï̂ì˛ ˛ôy Ï̂Ó˚– ¢£ã Ñ˛ÌyÎ˚ñ x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ!›˛ £yv≈̨ ÁÎ˚ƒyÓ˚̂ ÏÑ˛ ¢ÇÜ!‡˛ì˛ ~ÓÇ

!òÎ̊s f̨í Ñ˛ Ï̂Ó̊– ˛x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ=!úÓ̊ v z̨îy£Ó̊í=!ú £ú v z̨£ẑ Ïu˛yã x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õñ £zv z̨!ò: x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õ

~ÓÇ !úòy: x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ £zì˛ƒy!î–

x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚ õ)ú Ñ˛yã=!ú £ú ≠

 ≤ÃˆÏ¢¢ õƒyˆÏòãˆÏõr›˛ ≠ ~!›˛ ˜ì˛!Ó˚ Ñ˛Ó˚y (Creation), õ%ˆÏäÈ ˆö˛úy (Deletion), fl˛i!Üì˛ Ó˚yÖy

(Suspension), ˛ô%òÓ˚yÎ˚ ÷Ó˚& Ñ˛Ó˚y (Resumption), ~ÓÇ ¢õß∫̂ ÏÎ˚Ó˚ Ñ˛yã=!ú ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚–

 ˆõ Ï̂õy!Ó˚ õƒy Ï̂òã Ï̂õr›˛ ≠ ~!›˛ !Ó!¶˛ß¨ ˆ≤Ãy@˘Ãy Ï̂õÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ˆõ Ï̂õy!Ó˚Ó˚ fl˛iyò ÓÓ˚yj Ñ˛ Ï̂Ó˚–

 ö˛y£zú õƒy Ï̂òã Ï̂õr›˛ ≠ ~!›˛ ö˛y£zú ~ÓÇ !v˛ Ï̂Ó̊Q!Ó̊ ˜ì˛!Ó̊ Ñ˛Ó̊y ~ÓÇ õ%̂ ÏäÈ ˆö˛úyÓ̊ ãòƒ îyÎ̊#– ~!›˛ ¢õhfl˛

ö˛y£zú=!ú ¢ÇÜ!‡˛ì˛ Ñ˛Ó˚yñ ¢M˛ÈÎ˚ Ñ˛Ó˚yñ ˛ô%òÓ˚&k˛yÓ˚ Ñ˛Ó˚yñ òyõ ˆîÁÎ˚y ~ÓÇ ¢%Ó˚«˛y ˆîÓyÓ˚ Ñ˛yã!›˛ Ñ˛ Ï̂Ó˚

Ìy Ï̂Ñ˛–

 !v˛¶˛y£z¢ õƒy Ï̂òã Ï̂õr›˛ ≠ ~!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ ¢õhfl˛ !v˛¶˛y£z¢ ˆÎõò !≤Ãr›˛yÓ̊ ~ÓÇ õ Ï̂v˛õ £zì˛ƒy!î

˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚– Î!î ˆÑ˛yòÁ !v˛¶˛y£z¢ Ñ˛yã Ñ˛Ó˚̂ Ïì˛ òy ˛ôy Ï̂Ó˚ ì˛ Ï̂Ó ~!›˛ !v˛¶˛y£z¢!›˛Ó˚ ÓƒÌ≈ì˛y ¢òy_´

Ñ˛ Ï̂Ó˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛y Ï̂äÈ ¢)!â˛ì˛ Ñ˛ Ï̂Ó˚–

 !¢!Ñ˛v z̨!Ó˚!›˛ õƒy Ï̂òã Ï̂õr›˛ ≠ ~!›˛ !¢ Ï̂fi›˛ Ï̂õÓ˚ ¢õhfl˛ ì˛Ìƒ ~ÓÇ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ xò%̂ Ïõy!îì˛ ÓƒÓ£y Ï̂Ó˚Ó˚ £yì˛

ˆÌ Ï̂Ñ˛ ¢%Ó˚!«˛ì˛ Ñ˛ Ï̂Ó˚–

 £zv z̨ãyÓ̊ £zr›˛yÓ̊ Ï̂ö˛¢ ≠ ~!›˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ~ÓÇ £yv≈̨ÁÎ̊ƒy Ï̂Ó̊Ó̊ õ Ï̂ïƒ £zr›˛yÓ̊ Ï̂ö˛¢ ¢Ó̊ÓÓ̊y£ Ñ˛ Ï̂Ó̊– ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

Ñ˛y Ï̂äÈ £zr›˛yÓ˚̂ Ïö˛¢ £ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ!ò›˛ Ï̂Ó˚ ˆîÖy Ï̂òy !Ñ˛ä%È äÈ!Ó Óy ˆúÖyñ ˆÎ=!ú Ï̂Ñ˛ Ñ˛# Ï̂Óyv≈̨  Óy

õyv ẑ̨ Ï¢Ó˚ ¢y£y Ï̂Îƒ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆ¢ ì˛yÓ˚ Ñ˛yã!›˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~Ó˚ v ẑ̨ Ïjüƒ £ú ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Îy Ï̂ì˛

¢%¤˛¶˛y Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛yÓ˚ ÓƒÓfl˛iy Ñ˛Ó˚y–

B. !v˛¶˛y£z¢ v»̨ y£z¶˛yÓ˚ ≠ !v˛¶˛y£z¢ v»̨ y£z¶˛yÓ˚ ~Ñ˛!›˛ !¢ Ï̂fi›˛õ ˆ≤Ãy@˘Ãyõ Îy !v˛¶˛y£z¢=!úÓ˚ ¢!‡˛Ñ˛ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚

ãòƒ îyÎ˚#– ≤Ã!ì˛!›˛ !v˛¶˛y£z¢ SˆÎõòñ !≤Ãr›˛yÓ˚ñ õ!ò›˛Ó˚ñ õyv z̨¢ ~ÓÇ Ñ˛# Ï̂Óyv≈̨ V ì˛yÓ˚ ÎÌyÎÌ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛yÓ˚ ãòƒ ~Ñ˛!›˛

v»̨ y£z¶˛yÓ˚ ˆ≤Ãy@˘Ãy Ï̂õÓ˚ ¢y Ï̂Ì Î%_´ Ó˚̂ ÏÎ˚̂ ÏäÈ– Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õ ÎÖò£z ˆÑ˛yòÁ òì%̨ ò !v˛¶˛y£z¢ Î%_´ Ñ˛Ó˚y £ Ï̂FäÈñ

!v˛¶˛y£z¢!›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ xy Ï̂Ü ~Ñ˛!›˛ òì%̨ ò !v˛¶˛y£z¢ v»̨ y£z¶˛yÓ˚ ≤Ã!ì˛fl˛iy˛ôò Ñ˛Ó˚y xyÓüƒÑ˛– xyï%!òÑ˛ x˛ôy Ï̂Ó˚!›˛Ç

!¢ Ï̂fi›˛õ=!ú Ï̂ì˛ñ ˆÓ!üÓ̊¶˛yÜ £yv≈̨ ÁÎ̊ƒyÓ̊ v»̨ y£z¶˛yÓ̊ SˆÎõò Ñ˛# Ï̂Óyv≈̨ V x˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ̊ õ Ï̂ïƒ Ìy Ï̂Ñ˛– ~Ñ˛!›˛ !v˛¶˛y£z¢

v»̨ y£z¶˛yÓ˚ñ ˆ≤Ãy@˘Ãyõ ~ÓÇ !v˛¶˛y£ẑ Ï¢Ó˚ õ Ï̂ïƒ xò%ÓyîÑ˛ (Translator) !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ÎÖò ˆÑ˛yòÁ

ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~Ñ˛!›˛ v˛Ñ%̨ Ï̂õr›˛ !≤Ãr›˛ Ñ˛ Ï̂Ó˚òñ ≤Ã Ï̂¢¢Ó˚ ì˛Öò !≤Ãr›˛yÓ˚ v»̨ y£z¶˛yÓ˚̂ ÏÑ˛ ~Ñ˛!›˛ !ò Ï̂î≈ü ˛ôy‡˛yÎ˚– v»̨ y£z¶˛yÓ˚ ˆ¢£z

!ò Ï̂î≈ü=!ú Ï̂Ñ˛ xò%Óyî Ñ˛ Ï̂Ó˚ xy Ï̂îü ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Îy !≤Ãr›˛yÓ˚ Ó%G˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ≤Ã!ì˛!›˛ !v˛¶˛y£ẑ Ï¢Ó˚ !òãfl ∫̨ !ò Ï̂î≈ü=!úÓ˚
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~Ñ˛!›˛ ˆ¢›˛ Ó˚̂ ÏÎ˚̂ ÏäÈ Îy ˆÑ˛Óú ì˛yÓ˚ v»̨ y£z¶˛yÓ˚ Ó%G˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ !v˛¶˛y£z¢ v»̨ y£z¶˛yÓ˚ ~Ñ˛!›˛ fl ∫̨yï#ò ˆ≤Ãy@˘Ãyõ òÎ˚ó

~!›˛ !v˛¶˛y£ẑ Ï¢Ó˚ ¢!‡˛Ñ˛ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ ãòƒ x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ!›˛ Ï̂Ñ˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

C. úƒyD%̂ ÏÎ˚ã › Δ̨y™ Ï̂ú›˛Ó˚ ≠ Ñ˛!¡ôv z̨›˛yÓ˚ ÷ï%õye 0 ~ÓÇ 1 ¢õ!ß∫ì˛ ~Ñ˛!›˛ ¶˛y°Ïy ˆÓy Ï̂G˛ Îy Ï̂Ñ˛ ˆõ!üò úƒyD%̂ ÏÎ˚ã

ÓˆÏú– 0 ~ÓÇ 1 ¢õ!ß∫ì˛ ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚̂ ÏãÓ˚ ˆÓyG˛y Ñ˛!õ Ï̂Î˚ xyòyÓ˚ ãòƒñ £y£z ˆú Ï̂¶˛ú ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚ã

òy Ï̂õ ~Ñ˛!›˛ !Ó Ï̂ü°Ï ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚ã ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚ Îy £zÇ Ï̂Ó˚!ã ¶˛y°ÏyÓ˚ ¢yî,üƒ˛ô)í≈– ¢%ì˛Ó˚yÇñ ~Ñ˛!›˛ ¢Ó˚Oyõ

(Tool) ≤Ã Ï̂Î˚yãò !äÈú Îy ~Ñ˛!›˛ ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚ãÈÙÈ~ Ó˚!â˛ì˛ ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ ˆõ!ü Ï̂òÓ˚ úƒyD%̂ ÏÎ˚ã xò%Óyî

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ≤Ã!ì˛!›˛ ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚̂ ÏãÓ˚ !ÓÑ˛y Ï̂üÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ~Ñ˛!›˛ úƒyD%̂ ÏÎ˚ã › Δ̨y™ Ï̂ú›˛Ó˚Á ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚ñ

Îy ~Ñ˛!›˛ ˆ≤Ãy@˘Ãy!õÇ ¶˛y°ÏyÎ˚ Ó˚!â˛ì˛ ˆ≤Ãy@˘Ãyõ=!ú Ï̂Ñ˛ @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ v z̨̨ ôÎ%_´ v z̨̨ ôy Ï̂Î˚ ì˛y Ï̂îÓ˚ ˆõ!üò úƒyD%̂ ÏÎ˚̂ Ïã

Ó˚*˛ôyhs˛Ó˚ Ñ˛ Ï̂Ó˚– ¢%!ò!î≈‹T¶˛y Ï̂Ó Óú Ï̂ì˛ ˆÜ Ï̂úñ ì˛yÓ˚y ˆ≤Ãy@˘Ãy!õÇ ˆfi›˛›˛ Ï̂õr›˛=!ú Ï̂Ñ˛ 0 ~ÓÇ 1 ~Ó˚ õ Ï̂ïƒ Ó˚*˛ôyhs˛Ó˚ Ñ˛ Ï̂Ó˚

Îy Ñ˛!¡ôv z̨›˛yÓ˚!›˛ ≤Ã Ï̂¢¢ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ– ÓƒÓ£*ì˛ ˆ≤Ãy@˘Ãy!õÇ ¶˛y°ÏyÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ñ úƒyD%̂ ÏÎ˚ã › Δ̨y™ Ï̂ú›˛Ó˚=!ú Ï̂Ñ˛

!ì˛ò!›˛ ≤Ãïyò !Ó¶˛y Ï̂Ü !Ó¶˛_´ Ñ˛Ó˚y £Î˚ñ Ñ˛¡ôy£zúyÓ˚ñ £zr›˛yÓ˚̂ Ï≤Ã›˛yÓ˚ ~ÓÇ ~ Ï̂¢¡∫úyÓ˚–

 Ñ˛¡ôy£zúyÓ˚ ≠ ˆÎ ˆ≤Ãy@˘Ãyõ=!ú ˆÑ˛yòÁ £y£z ˆú Ï̂¶˛ú ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚ã ˆúÖy £Î˚ SˆÎõòñ !¢ Óy

˛ôyfl˛ÒyúV ì˛y Ï̂îÓ˚ ~Ñ˛¢y Ï̂Ì ˆõ!üò úƒyD%̂ ÏÎ˚̂ Ïã Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛Ó˚yÓ˚ ãòƒ Ñ˛¡ôy£zúyÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–

!¢ Ï̂fi›˛õ ˆ≤Ãy@˘Ãyõ !£¢y Ï̂Óñ Ñ˛¡ôy£zúyÓ˚ ˆ¢y¢≈ ˆÑ˛y Ï̂v≈̨  SÓƒÓ£yÓ˚Ñ˛yÓ˚#ÈÙÈ!ú!Öì˛ ˆ≤Ãy@˘ÃyõV ˆúÖy ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛

xÓ Ï̂ãQ ˆÑ˛y Ï̂v˛ SÓy£zòy!Ó˚ ö˛õ≈V xò%Óyî Ñ˛ Ï̂Ó˚–

 £zr›˛yÓ˚ Ï̂≤Ã›˛yÓ˚ ≠ ~Ó˚ ˜Ó!ü‹Tƒ £ú ¢¡ô)í≈ ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ ~Ñ˛¢y Ï̂Ì ˆõ!üò úƒyD%̂ ÏÎ˚̂ Ïã Ó˚*˛ôyhs˛!Ó˚ì˛ òy Ñ˛ Ï̂Ó˚

ˆ¢y¢≈ ˆÑ˛yv≈̨ !›˛Ó˚ ~Ñ˛!›˛ Ñ˛ Ï̂Ó˚ úy£zò !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó˚ ~ÓÇ Ñ˛yÎ≈Ñ˛Ó˚ Ñ˛ Ï̂Ó˚– £zr›˛yÓ˚̂ Ï≤Ã›˛yÓ˚Ó˚ ¢%!Óïy £ú ì˛yÓ˚y

fl ∫̨ì˛Éfl˛≥)̨ ì≈̨ ¶˛y Ï̂Ó ˆÑ˛yòÁ ˆ≤Ãy@˘Ãyõ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– Ñ˛¡ôy£zúyÓ˚ ˆÑ˛y Ï̂òy ˆ≤Ãy@˘Ãyõ Ï̂Ñ˛ ¢¡ôyîò

Ñ˛Ó̊yÓ̊ xy Ï̂Ü ˛ô%̂ ÏÓ̊y ˆ¢y¢≈ ˆÑ˛yv˛!›˛ Ï̂Ñ˛ ˛ô Ï̂v˛̧ ˆòÎ̊ ö˛ Ï̂ú £zr›˛yÓ̊ Ï̂≤Ã›˛y Ï̂Ó̊Ó̊ ì%̨ úòyÎ̊ ˆ≤Ãy@˘Ãyõ ¢¡ôyîò Ñ˛Ó̊ Ï̂ì˛

~Ó˚ ¢õÎ˚ ˆÓ!ü úy Ï̂Ü–

 ~¢¡∫úyÓ˚ ≠ ¢õhfl˛ ïÓ˚̂ ÏòÓ˚ ˆ≤Ãy@˘Ãy!õÇ úƒyD%̂ ÏÎ˚̂ ÏãÓ˚ ì%̨ úòyÎ˚ xƒy Ï̂¢¡∫!ú úƒyD%̂ ÏÎ˚ã x Ï̂òÑ˛›˛y£z ˆõ!üò

ˆÑ˛y Ï̂v˛Ó˚ !òÑ˛›˛Óì≈̨ #– xƒy Ï̂¢¡∫!ú úƒyD%̂ ÏÎ˚ã õ)úì˛ ˆõ!üò ˆÑ˛y Ï̂v˛Ó˚ ≤Ãì˛#Ñ˛# v z̨̨ ôfl˛iy˛ôòy (symbolic
representation)– xƒy Ï̂¢¡∫!ú úƒyD%̂ ÏÎ˚ã ˆ≤Ãy@˘Ãyõ!›˛ ˆõ!üò ˆÑ˛y Ï̂v˛ xò%Óyî Ñ˛Ó˚yÓ˚ ãòƒ ~Ñ˛!›˛ ˛ô,ÌÑ˛

ˆ≤Ãy@˘Ãyõ xyÓüƒÑ˛ Îy Ï̂Ñ˛ xƒy Ï̂¢¡∫úyÓ̊ Ó Ï̂ú– ¢Ç Ï̂«˛ Į̈̂ ôñ ~Ñ˛!›˛ ~ Ï̂¢¡∫úyÓ̊ ~ Ï̂¢¡∫!ú ˆÑ˛yv˛=!ú Ï̂Ñ˛ ˆõ!üò

ˆÑ˛yv˛=!ú Ï̂ì˛ Ó˚*˛ôyhs˛Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ xƒy Ï̂¢¡∫!ú ˆ≤Ãy@˘Ãyõ Ñ˛yÎ≈Ñ˛Ó˚ Ñ˛Ó˚yÓ˚ ãòƒ ≤Ãlfl˛ì˛ Ñ˛ Ï̂Ó˚ ˆì˛y Ï̂ú–

D. !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛ ≠ !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛ ˆ≤Ãy@˘Ãyõ=!ú Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õÓ˚ Ó˚«˛íy Ï̂Ó«˛í ¢¡ô!Ñ≈̨ ì˛

Ñ˛yã=!ú Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~=!ú Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õ !Óîƒõyò ˆ≤Ãy@˘Ãyõ ~ÓÇ ˆv˛›˛y=!ú Ï̂Ñ˛ v z̨ß¨ì˛ ~ÓÇ ¢%Ó˚!«˛ì˛ Ñ˛Ó˚̂ Ïì˛

ÓƒÓ£*ì˛ £Î˚– ~=!ú ¢yïyÓ˚íì˛ ˆäÈy Ï̂›˛y ˆ≤Ãy@˘Ãyõ £Î˚ñ ~ Ï̂îÓ˚ ãòƒ !Ñ˛ä%È Ñ˛yã !ò!î≈‹T Ñ˛Ó˚y Ìy Ï̂Ñ˛– !Ñ˛ä%È £zv z̨!›˛!ú!›˛

ˆ≤Ãy@˘Ãyõ ¢yïyÓ˚íì˛ x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚ ¢y Ï̂Ì ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚y £Î˚ñ !Ñ˛ä%È !Óòyõ)̂ Ïúƒ ˛ôyÁÎ˚y ÎyÎ˚ ~ÓÇ !Ñ˛ä%È !Ó Ï̂e´ì˛y Ï̂îÓ˚

Ñ˛yäÈ ˆÌ Ï̂Ñ˛ !Ñ˛ò Ï̂ì˛ £Î˚– !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛Ó˚ ¢yïyÓ˚í Ñ˛yã=!ú !ò¡¨Ó˚*˛ô ≠

 ö˛y£zú õƒy Ï̂òã Ï̂õr›˛ ≠ ~£z £zv z̨!›˛!ú!›˛=!ú ˆv˛›˛y ö˛y£zú ˛ô!Ó˚â˛yúòy Ñ˛Ó˚y ¢£ã Ñ˛ Ï̂Ó˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚

ö˛y£zú=!ú Ö%§̂ Ïã ˆ˛ô Ï̂ì˛ñ !v˛ Ï̂Ó˚Q!Ó˚=!ú ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ !v˛ Ï̂Ó˚Q!Ó˚=!ú ¢ÇÜ!‡˛ì˛ Ñ˛Ó˚̂ Ïì˛ñ Ñ˛!˛ô

Ñ˛Ó˚̂ Ïì˛ñ !v˛!ú›˛ Ñ˛Ó˚̂ Ïì˛ Óy ö˛y£zú=!ú ¢Ó˚y Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ õy£ẑ Ïe´y¢ö˛›˛ v z̨£ẑ Ïu˛yã
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10 x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚ ö˛y£zú ~: Ï̂≤’yÓ˚yÓ˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ Ó˚yÖy ¢õhfl˛ ö˛y£zú Á ˆö˛y”˛yÓ˚ Ö%§̂ Ïã ˆ˛ô Ï̂ì˛

¢y£yÎƒ Ñ˛ Ï̂Ó˚–

 ÓƒyÑ˛xy˛ô ≠ Ñ˛ÖòÁ Ñ˛ÖòÁ ˆv˛›˛y ö˛y£zú=!ú ò‹T £ Ï̂Î̊ ÎyÎ̊ñ Óy á›˛òye´ Ï̂õ õ%̂ ÏäÈ ˆö˛úy £Î̊– ˆ¢ Ï̂«˛ Ï̂eñ

ˆv˛›˛y ÓƒyÑ˛xy˛ô Ö%Ó îÓ˚Ñ˛y!Ó˚ £ Ï̂Î˚ Á Ï̂‡˛– ˆÎ ¢Ñ˛ú ¢Çfl˛iy ì˛y Ï̂îÓ˚ ˆv˛›˛y x«˛ì˛ Ó˚yÖ Ï̂ì˛ â˛yÎ˚ ì˛y Ï̂îÓ˚

ÓƒyÑ˛xy˛ô !¢ Ï̂fi›˛ Ï̂õÓ˚ £zv z̨!›˛!ú!›˛ ≤Ã Ï̂Î˚yãò–

 ˆv˛›˛y ˛ô%òÓ˚&k˛yÓ˚ (Data Recovery) ≠ ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ £yv≈̨  !v˛fl˛Ò v»̨ y£z¶˛ñ !Ó˚õ%̂ Ï¶˛Óú !õ!v˛Î˚yñ

x˛ô!›˛Ñ˛ƒyú !v˛¶˛y£z¢=!úÓ̊ õ Ï̂ì˛y £ẑ ÏúÑ˛› Δ̨!òÑ˛ ˆfi›˛y Ï̂Ó̊ã !õ!v˛Î̊y ˆÌ Ï̂Ñ˛ õ%̂ ÏäÈ ˆö˛úy Óy ˆv˛›˛y ˛ô%òÓ̊&k˛y Ï̂Ó̊Ó̊

≤Ã!e´Î˚y– x Ï̂òÑ˛ ¢õÎ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ¢õ¢ƒyñ Ñ˛!¡ôv z̨›˛yÓ˚ ¶˛y£zÓ˚y¢ñ Îy!s f̨Ñ˛ Óy ˜Óî%ƒ!ì˛Ñ˛ e&!›˛ Óy £zFäÈyÑ,̨ ì˛

õyò!ÓÑ˛ Ñ˛y Ï̂ãÓ˚ Ñ˛yÓ˚̂ Ïí xyõÓ˚y ˆv˛›˛y ˛ôy£z òy– !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ñ x!¶˛K˛ ≤ÃÎ%!_´!ÓîÓ˚y

£yÓ˚y Ï̂òy ˆv˛›˛yÓ˚ 80 ˆÌ Ï̂Ñ˛ 100 üì˛yÇü ¢yö˛ Ï̂úƒÓ˚ ¢y Ï̂Ì ˛ô%òÓ˚&k˛yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

 ¶˛y£zÓ˚y¢ ˆÌ Ï̂Ñ˛ ¢%Ó˚«˛y ≠ xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢ ˆ≤Ãy@˘Ãyõ=!ú ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  Ñ˛yã Ñ˛Ó˚y Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õÓ˚

ãòƒ ~Ñ˛ ≤ÃÑ˛y Ï̂Ó˚Ó˚ ≤Ã Ï̂Î˚yãò#Î˚ !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛– ~=!ú Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ Ï̂Ñ˛ «˛!ì˛@˘Ãfl˛i Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó̊ ~õò ¶˛y£zÓ̊y¢ ˆÌ Ï̂Ñ˛ !¢ Ï̂fi›˛õ Ï̂Ñ˛ ¢%Ó̊«˛y ≤Ãîyò Ñ˛ Ï̂Ó̊– ¶˛y£zÓ̊y¢=!ú «˛!ì˛ Ñ˛Ó̊yÓ̊ v ẑ̨ Ïj Ï̂üƒ Óyòy Ï̂òy

ˆäÈy Ï̂›˛y ˆ≤Ãy@˘Ãyõ Îy £zr›˛yÓ˚̂ Ïò›˛ Óy xòƒyòƒ ¢Çe´y!õì˛ !¢ Ï̂fi›˛õ ˆÌ Ï̂Ñ˛ ~ Ï̂¢ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ £yv≈̨  !v˛ Ï̂fl˛Ò

!ò Ï̂ã Ï̂Ñ˛ Ñ˛!˛ô Ñ˛ Ï̂Ó˚– ¶˛y£zÓ˚y¢=!ú ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ ~Ñ˛y!ïÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂v ¸̨– ~äÈyv ¸̨y

ˆ˛ôòv»̨ y£z¶˛ Óy !¢!v˛Ó˚ õ Ï̂ì˛y ˆfi›˛y Ï̂Ó˚ã !v˛¶˛y£z¢=!úÓ˚ !Ó!òõ Ï̂Î˚Ó˚ õyïƒ Ï̂õÁ äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂Ó˚– !¢ Ï̂fi›˛ Ï̂õ

≤Ã!ì˛fl˛iy!˛ôì˛ £ Ï̂Î˚ ˆÜ Ï̂ú xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £yv≈̨  !v˛fl˛Ò fl˛Òƒyò Ñ˛ Ï̂Ó˚ ~ÓÇ Î!î ˆÑ˛y Ï̂òy Ó˚Ñ˛ Ï̂õÓ˚

¶˛y£zÓ̊y¢ ˛ôyÁÎ̊y ÎyÎ̊ ì˛ Ï̂Ó ˆ¢=!ú ò‹T Ñ˛ Ï̂Ó̊ ˆö˛ Ï̂ú– ~äÈyv˛̧yÁñ ¶˛y£zÓ̊y¢=!úÓ̊ ˆÎ ˆÑ˛yòÁ !e´Î̊yÑ˛úy Į̈̂ ôÓ̊

ãòƒ xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú Ñ˛!¡ôv z̨›˛yÓ˚!›˛ Ï̂Ñ˛ ¢Ó≈«˛í ˛ôÎ≈̂ ÏÓ«˛ Ï̂í Ó˚y Ï̂Ö– xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢

ˆ≤Ãy@˘Ãyõ=!úÓ̊ Ñ˛ Ï̂Î̊Ñ˛!›˛ v z̨îy£Ó̊í £ú ò›≈̨ ò xƒy!r› Ę̀ÙÈ¶˛y£zÓ̊y¢ ~ÓÇ Ñ%̨ £zÑ Ę̀ÙÈ!£ú xƒy!r› Ę̀ÙÈ¶˛y£zÓ̊y¢ Îy !¢ Ï̂fi›˛õ Ï̂Ñ˛

¶˛y£zÓ˚y¢ ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛ Ï̂Ó˚–

 !v˛fl˛Ò õƒy Ï̂òã Ï̂õr›˛ ≠ !v˛fl˛Ò õƒy Ï̂òã Ï̂õr›˛ ˆ≤Ãy@˘Ãyõ=!ú Ï̂ì˛ !Ó!¶˛ß¨ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚ xhs˛¶%≈̨ _´ Ìy Ï̂Ñ˛

ˆÎõò !v˛fl˛Ò !v˛ö ̨ ƒyÜ Ï̂õr›˛Ó̊ñ ˆv˛›˛y Ñ˛ Ï̂¡±¢Ó̊ ~ÓÇ !v˛fl˛Ò ö˛Ó̊õƒy!›˛Ç ›%̨ ú– !v Ę̀ÙÈö ̨ ƒyÜ Ï̂õ Ï̂r›˛üò Óú Ï̂ì˛ ˆÓyG˛yÎ̊

ö˛y£ẑ ÏúÓ˚ ›%̨ Ñ˛ Ï̂Ó˚y=!ú Ï̂Ñ˛ ~Ñ˛!›˛ !v˛ Ï̂fl˛ÒÓ˚ v z̨̨ ôÓ˚ e´õyò%¢y Ï̂Ó˚ ¢yãy Ï̂òy Îy ö˛y£zú ˛ôyÓyÓ˚ ¢õÎ˚̂ ÏÑ˛ £…y¢

Ñ˛ Ï̂Ó˚– ~!›˛ !v˛ Ï̂fl˛Ò ¢!M˛Èì˛ ˆv˛›˛y ¢òy_´ Ñ˛ Ï̂Ó˚ Îy Ï̂ì˛ ˆ¢=!ú xyÓ˚Á Ñ˛yÎ≈Ñ˛Ó˚¶˛y Ï̂Ó ¢yãy Ï̂òy ÎyÎ˚– ˆv˛›˛y

Ñ˛ Ï̂¡±¢Ó̊ ˆ≤Ãy@˘Ãyõ=!ú ö˛õ≈ƒy!›˛Ç !fl˛Òõ=!ú myÓ̊y v z̨Í˛ôß̈ fl ‘̨ƒyÑ˛ ˆfl˛ô¢!›˛ xy›˛Ñ˛yÎ̊– !v˛fl˛Ò ö˛Ó̊õƒy!›˛Ç ›%̨ ú=!ú

v»̨ y£ẑ Ï¶˛ ˆv˛›˛y ¢%¢ÇÜì˛¶˛y Ï̂Ó ¢ÇÓ˚«˛ Ï̂íÓ˚ ãòƒ › Δ̨ƒyÑ˛ ~ÓÇ ˆ¢Q Ï̂Ó˚ £yv≈̨  v»̨ y£z¶˛ Ï̂Ñ˛ ö˛õƒ≈y›˛ Ñ˛ Ï̂Ó˚–

 ö˛yÎ̊yÓ̊ÁÎ̊yú ≠ ö˛yÎ̊yÓ̊ÁÎ̊yú ~Ñ˛!›˛ ¢Çfl įyÓ̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ !¶˛ì˛ Ï̂Ó̊ ~ÓÇ Óy£ẑ ÏÓ̊ ÌyÑ˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒ

¢%Ó˚«˛yÓ˚ ˆîÁÎ˚yú ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~!›˛ ¢yïyÓ˚íì˛ ˆÑ˛yòÁ ¢Çfl˛iyÓ˚ õ Ï̂ïƒ £ẑ Ïõú ~ÓÇ ˆv˛›˛y ö˛y£ẑ ÏúÓ˚ õ Ï̂ì˛y

ì˛Ìƒ ¢%Ó̊«˛yÓ̊ ãòƒ ÓƒÓ£*ì˛ £Î̊– õ)úì˛ñ ~Ñ˛!›˛ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õyïƒ Ï̂õ ˆÑ˛yòÁ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ xò%̂ Ïõy!îì˛

xƒy Ï̂:¢ ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛Ó˚yÓ˚ ãòƒ ö˛yÎ˚yÓ˚ÁÎ˚yú !v˛ãy£zò Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ–

 !v˛fl˛Ò !Ñœ̨ òxy˛ô ≠ ˆÑ˛yòÁ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ¢%â˛yÓ˚&¶˛y Ï̂Ó ¢â˛ú Ó˚yÖ Ï̂ì˛ñ !òÎ˚!õì˛ Ó˚«˛íy Ï̂Ó«˛í ãÓ˚&!Ó˚– !v˛fl˛Ò

!Ñœ̨ òxy˛ô £zv z̨!›˛!ú!›˛Ó˚ Ñ˛yã!›˛ £úñ £yv≈̨  v»̨ y£ẑ Ï¶˛ x≤Ã Ï̂Î˚yãò#Î˚ ö˛y£zú=!ú ¢£ Ï̂ã£z !òï≈yÓ˚í Ñ˛Ó˚y ~ÓÇ
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ˆ¢£z=!ú õ%̂ ÏäÈ ˆö˛úy– ¢Ω˛yÓƒ v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ £yv≈̨  !v˛ Ï̂fl˛ÒÓ̊ ãyÎ̊Üy Öy!ú Ñ˛Ó̊y äÈyv˛̧yÁó !òÎ̊!õì˛¶˛y Ï̂Ó !v˛fl˛Ò

!Ñœ̨ òxy˛ô ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ !¢ Ï̂fi›˛ Ï̂õÓ˚ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛y v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ¶˛y Ï̂Ó Óyv ¸̨y Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

4.3.2 xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚

ÓƒÓ£yÓ˚Ñ˛yÓ˚# myÓ˚y ¢Ó≈y!ïÑ˛ ÓƒÓ£*ì˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £ú xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚– ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ

˛ô!Ó˚â˛yúòyÓ˚ Ñ˛y Ï̂ã ÓƒÓ£*ì˛ £Î˚ òy– ~!›˛ ÷ï%õye ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ≤Ã Ï̂Î˚yãò#Î˚ !ò!î≈‹T Ñ˛yã=!ú ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛

£Î˚– ˆÎ ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ÷ï%õye Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õÓ˚ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚£z ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ò–

x Ï̂òÑ˛ ¢õÎ˚ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ Ï̂ì˛ ~Ñ˛!›˛ õye ˆ≤Ãy@˘Ãyõ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÎõò õy£ẑ Ïe´y¢ö˛ Ï̂›˛Ó˚ ˆòy›˛˛ôƒyv˛

S¢£ã ˛ôy‡˛ƒ ˆúÖyÓ˚ ãòƒ ~ÓÇ ¢¡ôyîòyÓ˚ ãòƒV xÌÓy ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚ x Ï̂òÑ˛=!ú ˆ≤Ãy@˘Ãy Ï̂õÓ˚

¢õ!‹TÁ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ Îy Ï̂Ñ˛ Óúy £Î˚ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˛ôƒy Ï̂Ñ˛ã– ˆÎÖy Ï̂ò x Ï̂òÑ˛=!ú ˆ≤Ãy@˘Ãyõ ˆÑ˛yòÁ ~Ñ˛!›˛

Ñ˛yã ¢¡ôyîò Ñ˛Ó˚yÓ˚ ãòƒ ~Ñ˛¢y Ï̂Ì Ñ˛yã Ñ˛ Ï̂Ó˚ñ ˆÎõò ~Ñ˛!›˛ v˛y›˛y Ï̂Ó¢ õƒy Ï̂òã Ï̂õr›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚– ~äÈyv ¸̨yÁ ~Ñ˛!›˛

xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ õ Ï̂ïƒ x Ï̂òÑ˛=!ú ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˛ôƒy Ï̂Ñ˛ Ï̂ãÓ˚ ~Ñ˛!›˛ Ó,£_Ó˚ ¢Ç@˘Ã£Á xhs˛¶%≈̨ _´ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚

S¢ö˛›˛ÁÎ˚ƒyÓ˚ ¢%ƒ›˛Vñ ÎyÓ˚ ~Ñ˛!›˛ ¢yïyÓ˚í £zr›˛yÓ˚̂ Ïö˛¢ Óy ˆv˛›˛y ö˛õ≈ƒy›˛ Ìy Ï̂Ñ˛ñ ˆÎõò õy£ẑ Ïe´y¢ö˛›˛ x!ö˛¢ ¢%ƒ›˛–

xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ü#ú– ~Ñ˛!›˛ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Sx˛ôy Ï̂Ó̊!›˛Ç !¢ Ï̂fi›˛õV

~Ñ˛ãò ÓƒÓ£yÓ̊Ñ˛yÓ̊# ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ £yv≈̨ ÁÎ̊ƒy Ï̂Ó̊Ó̊ õ Ï̂ïƒ ~Ñ˛!›˛ £zr›˛yÓ̊ Ï̂ö˛¢ !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ñ ˆÎÖy Ï̂ò xƒy!≤’ Ï̂Ñ˛üò

¢ö˛›˛ÁÎ˚ƒyÓ˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ !ò!î≈‹T Ñ˛Ó˚y Ñ˛yã=!ú ¢¡ôyîò Ñ˛ Ï̂Ó˚– xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚ !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚ myÓ˚y

!òÎ˚!s˛fì˛ £Î˚ñ ˆÎ!›˛ £yv≈̨ ÁÎ˚ƒyÓ˚ !v˛¶˛y£z¢ ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y Ï̂îÓ˚ Ñ˛y Ï̂ãÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ˛ô!Ó˚̂ ÏÓü ˜ì˛!Ó˚

Ñ˛ Ï̂Ó̊ ˆîÎ̊– ~ Ï̂îÓ̊ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ £ú !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ̊ƒyÓ̊ äÈyv˛̧y Ñ˛!¡ôv z̨›˛yÓ̊!›˛ â˛ú Ï̂Ó òyñ ~ÓÇ xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊

äÈyv˛̧y Ñ˛!¡ôv z̨›˛yÓ̊!›˛ Îì˛£z ü!_´üyú# ˆ£yÑ˛ òy ˆÑ˛òñ ÓƒÓ£yÓ̊Ñ˛yÓ̊# ≤Ã Ï̂Î̊yãò#Î̊ì˛y ˛ô)Ó̊ Ï̂í ¢£yÎ̊Ñ˛ £ Ï̂Ó òy– xƒy!≤’ Ï̂Ñ˛üò=!ú

Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ÓƒÓ¢y!Î˚Ñ˛ ˆ«˛ Ï̂e ÓƒÓ£y Ï̂Ó˚Ó˚ !îÑ˛ Ö%̂ Ïú !î Ï̂Î˚̂ ÏäÈ– xƒy!≤’ Ï̂Ñ˛üò=!ú !Ó˚̂ ÏÎ˚úÈÙÈÁÎ˚y”≈̨  ›˛yfl˛Ò=!ú Ï̂Ñ˛

v z̨̨ ôfl˛iy˛ôò Ñ˛ Ï̂Ó˚– ¢Ó≈y!ïÑ˛ ÓƒÓ£*ì˛ !Ñ˛ä%È xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ˚ƒyÓ˚ ò# Ï̂â˛ xy Ï̂úyâ˛òy Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ–

 ÁÎ˚yv≈̨  ≤Ã Ï̂¢¢Ó˚ ≠ ~Ñ˛!›˛ ÁÎ˚yv≈̨  ≤Ã Ï̂¢¢Ó˚ ~õò ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Óy £ẑ ÏúÑ˛› Δ̨!òÑ˛ v˛Ñ%̨ Ï̂õr›˛=!ú Ó˚â˛òyñ

!Óòƒy¢ñ ¢¡ôyîò ~ÓÇ õ%o Ï̂íÓ̊ ãòƒ ÓƒÓ£*ì˛ £Î̊– ÁÎ̊yv≈̨  ≤Ã Ï̂¢¢Ó̊ x!ö˛¢ ~ÓÇ Óƒ!_´Üì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊

ãòƒ ≤ÃyÌ!õÑ˛¶˛y Ï̂Ó xƒy!≤’ Ï̂Ñ˛üò=!úÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛– ~Ó˚ õyïƒ Ï̂õ ˆÑ˛Óú ›˛y£z!˛ôÇ òÎ˚ñ ˛ôy Ï̂‡˛ƒÓ˚ Óyòyò

~ÓÇ ÓƒyÑ˛Ó̊í ˛ôÓ̊#«˛yÁ Ñ˛Ó̊y ÎyÎ̊ ~ÓÇ ~Ñ˛!›˛ ˛ô,¤˛yÎ̊ ˆ¢=!ú ˛¢!‡˛Ñ˛¶˛y Ï̂Ó ¢yãy Ï̂òyÁ ÎyÎ̊– ~Ó̊ ¢y£y Ï̂Îƒ

v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó˚ õ Ï̂ïƒ äÈ!Óñ @˘Ãyö˛ñ â˛y›≈̨  ~ÓÇ xyÓ˚Á !Ñ˛ä%È xhs˛¶%≈̨ _´ Ñ˛Ó˚y ¢Ω˛Ó– ~!›˛ v˛Ñ%̨ Ï̂õ Ï̂r›˛Ó˚ õy!ã≈òñ

£Ó˚ö˛ (Font) ~ÓÇ Ó˚à=!ú Ï̂Ñ˛ ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– xyãÑ˛yú Ñ˛yÎ≈ì˛ ¢õhfl˛ ˛ôy Ï̂¢≈yòyú

Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ~Ñ˛!›˛ ÁÎ˚yv≈̨  ≤Ã Ï̂¢!¢Ç ˆ≤Ãy@˘Ãyõ Ìy Ï̂Ñ˛ñ Îy !â˛!‡˛ñ ≤Ã!ì˛ Ï̂Óîò Óy xòƒyòƒ ò!Ì ˆúÖyÓ˚ ãòƒ

~ÓÇ õ%o Ï̂íÓ˚ ãòƒ ›˛y£z̨ ôÓ˚y£z›˛y Ï̂Ó˚Ó˚ õ Ï̂ì˛y Ñ˛yã Ñ˛ Ï̂Ó˚– !Ñ˛ä%È ¢%̨ ô!Ó˚!â˛ì˛ ÁÎ˚yv≈̨  ≤Ã Ï̂¢¢ Ï̂Ó˚Ó˚ v z̨îy£Ó˚í £ú

õy£ẑ Ïe´y¢ö˛›˛ ÁÎ˚yv≈̨ ñ Ó˚y£z›˛yÓ˚ñ ÁÎ˚yv≈̨  ˛ôyÓ˚̂ Ïö˛Q £zì˛ƒy!î–

 ˆfl˛±v˛ü#›˛ ≠ Ñ˛!¡ôv z̨›˛yÓ˚=!úÓ˚ ≤ÃÌõ Óy!í!ãƒÑ˛ ÓƒÓ£yÓ˚=!úÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛ !äÈú ˆ˛ôÈÙÈˆÓ˚yú ≤Ã Ï̂¢!¢Ç

~ÓÇ xòƒyòƒ !ö˛òy!™Î˚yú ˆv˛›˛y ˆÓ˚Ñ˛v≈̨  Ñ˛Ó˚y– ¢%ì˛Ó˚yÇ xƒyÑ˛yv ẑ̨ Ïr›˛›˛ Óy !£¢yÓÓ˚«˛Ñ˛ Ï̂îÓ˚ ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ

fi›˛ƒyu˛yv≈̨  ÚÚˆfl˛±v˛ü#›˛Û ö˛õ≈ƒy Ï̂›˛ !Ó˚̂ Į̈ ôy›≈̨  ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ~£z ˆ≤Ãy@˘Ãyõ=!ú ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂Î˚!äÈú– ~Ñ˛!›˛
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ˆfl˛±v˛ü#›˛ xƒy!≤’ Ï̂Ñ˛üò £ú ~Ñ˛!›˛ xyÎ˚ì˛ Ï̂«˛eyÑ˛yÓ˚ !@˘Ãv˛ñ Îy ˆ›˛:›˛ñ òy¡∫yÓ˚ ~ÓÇ ã!›˛ú ö˛yÇüò Ï̂Ñ˛

£yãyÓ˚ £yãyÓ˚ fl ∫̨ì˛s˛f ˆ¢ú õƒy!› Δ̨̂ Ï: £zò˛ô%›˛ !£¢y Ï̂Ó !úÖ Ï̂ì˛ ˆîÎ˚– ˆfl˛±v˛ü#›˛!›˛ ~õò Ñ˛ì˛=!ú ü#›˛

¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ ÎyÓ˚ ≤Ã!ì˛!›˛ ü#›˛ÈÙÈ~Ó˚ õ Ï̂ïƒ ˆ›˛:›˛ ~ÓÇ/xÌÓy ¢ÇÖƒy ˆúÖy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆ¢ú=!ú Ï̂ì˛

~õò ¢õ#Ñ˛Ó˚íÁ ÌyÑ˛ Ï̂ì˛ ˛ô Ï̂Ó˚ Îy xòƒyòƒ ˆ¢ Ï̂ú Ó˚yÖy ˆv˛›˛y ˆÌ Ï̂Ñ˛ £zò˛ô%›˛ !ò Ï̂Î˚ xyv z̨›˛˛ô%›˛ !î Ï̂ì˛

˛ôy Ï̂Ó˚– ˆfl˛±v˛ü#›˛ xƒy!≤’ Ï̂Ñ˛üò=!úÓ˚ v z̨îy£Ó˚í £ú õy£ẑ Ïe´y¢ö˛›˛ ~ Ï̂:ú ~ÓÇ Ñ˛ƒyÕÒ £zì˛ƒy!î–

 ˆv˛›˛y Ï̂Ó¢ õƒy Ï̂òã Ï̂õr›˛ !¢ Ï̂fi›˛õ ≠ ˆv˛›˛y Ï̂Ó¢ õƒy Ï̂òã Ï̂õr›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £ú x Ï̂òÑ˛=!ú ˆ≤Ãy@˘Ãy Ï̂õÓ˚

~Ñ˛!›˛ ¢õ!‹T Îy ~Ñ˛!›˛ Ñ˛yÎ≈Ñ˛Ó˚ ˛ôk˛!ì˛ Ï̂ì˛ ~Ñ˛!›˛ v˛y›˛y Ï̂Ó¢ ˆÌ Ï̂Ñ˛ ì˛Ìƒ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ñ ì˛Ìƒ ¢!M˛Èì˛

Ñ˛ Ï̂Ó̊ñ ~ÓÇ ì˛Ìƒ ˛ô!Ó̊Óì≈̨ ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~!›˛ ~Ñ˛!›˛ fi›˛ƒyu˛y›≈̨  ö˛õ≈ƒy Ï̂›˛ v˛y›˛y Ï̂Ó Ï̂¢Ó̊ Ñ˛y‡˛y Ï̂õy ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊

~ÓÇ ˆv˛›˛y £zò˛ô%›˛ñ ˆ¶˛!Ó˚!ö˛ Ï̂Ñ˛üòñ ˆfi›˛y Ï̂Ó˚ãñ ˛ô%òÓ˚&k˛yÓ˚ ~ÓÇ õƒy!ò˛ô%̂ Ïúüò ãòƒ ›%̨ ú Óy ¢Ó˚Oyõ

¢Ó̊ÓÓ̊y£ Ñ˛ Ï̂Ó̊– ÎÖò ~£z ïÓ̊ Ï̂òÓ̊ ¢ö˛›˛ÁÎ̊ƒyÓ̊ ÓƒÓ£yÓ̊ Ñ˛Ó̊y £Î̊ñ ì˛Öò ≤Ã!ì˛¤˛y Ï̂òÓ̊ ì˛ Ï̂ÌƒÓ̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛y

˛ô!Ó˚Ó!ì≈̨ ì˛ £ÁÎ˚yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ì˛Ìƒ !¢ Ï̂fi›˛õ=!úÁ ¢£ Ï̂ã£z ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚y ÎyÎ˚– Óì≈̨ õyò ÓƒÓ£*ì˛

!¢ Ï̂fi›˛ Ï̂õ Óƒyáyì˛ òy á!›˛ Ï̂Î˚ ˆv˛›˛y Ï̂Ó¢ òì%̨ ò !Ó¶˛y Ï̂ÜÓ˚ ˆv˛›˛y Î%_´ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~!›˛ xò%̂ Ïõy!îì˛

xƒy Ï̂:¢ ˆÌ Ï̂Ñ˛ v˛y›˛y Ï̂Ó Ï̂¢Ó̊ ¢%Ó̊«˛y ~ÓÇ xÖu˛ì˛yÁ !òÎ̊s f̨í Ñ˛ Ï̂Ó̊– ˆv˛›˛y Ï̂Ó¢ õƒy Ï̂òã Ï̂õr›˛ ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊

v z̨îy£Ó˚í £ú õy£ẑ Ïe´y¢ö˛›˛ xƒy Ï̂:¢ ~ÓÇ ÁÓ˚yÑ˛ú £zì˛ƒy!î–

 ˆ≤Ã Ï̂¢ Ï̂r›˛üò xƒy!≤’ Ï̂Ñ˛üò ≠ ˆ≤Ã Ï̂¢ Ï̂r›˛üò £ú õ)úƒyÎ˚̂ ÏòÓ˚ ~Ñ˛!›˛ õyïƒõñ Îy îü≈Ñ˛ Ï̂îÓ˚ v z̨̨ ô!fl˛i!ì˛ Ï̂ì˛

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛yã õ%̂ ÏÖ õ%̂ ÏÖ v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚yÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò £Î˚– ~!›˛ â˛y«%̨ °Ï (Visual) ~ÓÇ

ˆõÔ!ÖÑ˛ (Audio) v z̨¶˛Î̊ v z̨̨ ôyîyò Ï̂Ñ˛ ~Ñ˛!eì˛ Ñ˛ Ï̂Ó̊– ˆ≤Ã̂ Ï¢ Ï̂r›˛üò xƒy!≤’ Ï̂Ñ˛üò ¢ö˛›˛ÁÎ̊ƒyÓ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂îÓ̊

≤ÃÑ˛“=!úÓ˚ v z̨̨ ôfl˛iy˛ô Ï̂òÓ˚ ãòƒ fl ‘̨y£zv˛ Óy £ƒyu˛xyv z̨›˛ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ v z̨̨ ôfl˛iy˛ôòy Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚–

õ)úì˛ñ ~£z ãyì˛#Î˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆ≤Ãy@˘Ãyõ=!ú v z̨̨ ôfl˛iy˛ôòyÓ˚ ãòƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ !Ó!¶˛ß¨ î,!‹T xyÑ˛°Ï≈í#Î˚

˜Óî%ƒ!ì˛ò fl ‘̨y£zv˛ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˆîÎ˚– v z̨îy£Ó˚íñ Á Į̈̂ ôò x!ö˛¢ £zõ Ï̂≤Ã¢ñ õy£ẑ Ïe´y¢ö˛›˛ ˛ôyÁÎ˚yÓ˚̨ ô Ï̂Î˚r›˛–

4.4 ¢yÓ˚yÇü

 ¢ö˛›˛ÁÎ̊ƒyÓ̊ Óú Ï̂ì˛ ˆv˛›˛y ~ÓÇ !ò Ï̂î≈̂ ÏüÓ̊ ¢õ!‹T Ï̂Ñ˛ ˆÓyG˛yÎ̊– ~!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ £yv≈̨ ÁÎ̊ƒyÓ̊ v z̨̨ ôyîyò=!ú

!òÎ˚s˛fíñ ¢Ç Ï̂ÎyÜfl˛iy˛ôò ~ÓÇ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚yÓ˚ ˛ôyüy˛ôy!ü !ò!î≈‹T !ò Ï̂î≈ü=!ú ˛ôyúò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

 £yv≈̨ ÁÎ˚ƒyÓ˚ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ î,üƒõyò xÇüñ ˆÎ!›˛ !òÎ˚s˛fí Ñ˛Ó˚yÓ˚ ãòƒ ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ ≤Ã Ï̂Î˚yãò–

 !¢ Ï̂fi›˛õ ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛õ â˛yúy Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚ ~ÓÇ xƒy!≤’ Ï̂Ñ˛üò

¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ≤Ã Ï̂Î˚yãò xò%ÎyÎ˚# Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ «˛õì˛y=!ú Ï̂Ñ˛ ¢Ó˚y¢!Ó˚ ˆÑ˛yòÁ Ñ˛y Ï̂ãÓ˚

ãòƒ !òÎ%_´ Ñ˛ Ï̂Ó˚–

 x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ≤’ƒy›˛ö˛õ≈ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Îy Ï̂ì˛ xòƒyòƒ ˆ≤Ãy@˘Ãyõ=!ú â˛yúy Ï̂ì˛

˛ôy Ï̂Ó˚– ¢£ã Ñ˛ÌyÎ˚ñ ~!›˛ £yv≈̨ ÁÎ˚ƒyÓ˚̂ ÏÑ˛ ¢ÇÜ!‡˛ì˛ ~ÓÇ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚–
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 Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛y Ï̂äÈ £zv z̨ãyÓ˚ £zr›˛yÓ˚̂ Ïö˛¢ £ú Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ!ò›˛Ó˚ ˆîÖy Ï̂òy !Ñ˛ä%È äÈ!Ó Óy

ˆúÖyñ ˆÎ=!ú Ï̂Ñ˛ Ñ˛# Ï̂Óyv≈̨  Óy õyv ẑ̨ Ï¢Ó˚ ¢y£y Ï̂Îƒ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆ¢ ì˛yÓ˚ Ñ˛yã!›˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 úƒyD%̂ ÏÎ˚ã › Δ̨y™ Ï̂ú›˛Ó˚ ˆ≤Ãy@˘Ãy!õÇ ˆfi›˛›˛ Ï̂õr›˛=!ú Ï̂Ñ˛ 0 ~ÓÇ 1 ~Ó˚ õ Ï̂ïƒ Ó˚*˛ôyhs˛Ó˚ Ñ˛ Ï̂Ó˚ Îy Ñ˛!¡ôv z̨›˛yÓ˚!›˛

≤Ã Ï̂¢¢ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ–

 !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛ ˆ≤Ãy@˘Ãyõ=!ú Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õÓ˚ Ó˚«˛íy Ï̂Ó«˛í ¢¡ô!Ñ≈̨ ì˛ Ñ˛yã=!ú Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

 ö˛yÎ˚yÓ˚ÁÎ˚yú ~Ñ˛!›˛ ¢Çfl˛iyÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ !¶˛ì˛ Ï̂Ó˚ ~ÓÇ Óy£ẑ ÏÓ˚ ÌyÑ˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ïƒ ¢%Ó˚«˛yÓ˚

ˆîÁÎ˚yú ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚–

 ~Ñ˛!›˛ ÁÎ˚yv≈̨  ≤Ã Ï̂¢¢Ó˚ ~õò ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Îy £ẑ ÏúÑ˛› Δ̨!òÑ˛ v˛Ñ%̨ Ï̂õr›˛=!ú Ó˚â˛òyñ !Óòƒy¢ñ ¢¡ôyîò

~ÓÇ õ%o Ï̂íÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚–

4.5 xò%ü#úò#

1. Ñ˛!¡ôv z̨›˛yÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Óú Ï̂ì˛ Ñ˛# ˆÓyÏG˛yÎ˚⁄

2. x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õÈÙÈ~Ó˚ õ)ú Ñ˛yã=!ú !úÖ%ò–

3. !v˛¶˛y£z¢ v»̨ y£z¶˛yÓ˚ Óú Ï̂ì˛ Ñ˛# ˆÓy Ï̂G˛ò⁄

4. Ñ˛¡ôy£zúyÓ˚ ~ÓÇ £zr›˛yÓ˚̂ Ï≤Ã›˛yÓ˚ ~Ó˚ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ Ñ˛#⁄

5. !¢ Ï̂fi›˛õ £zv z̨!›˛!ú!›˛ ˆ≤Ãy@˘Ãyõ=!úÓ˚ Ñ˛yã Ñ˛# Ñ˛#⁄

6. ˆfl˛±v˛ü#›˛ xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ v z̨̨ ô Ï̂Îy!Üì˛y Ñ˛#⁄

4.6 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 4.2

2. xò%̂ ÏFäÈî 4.3.1

3. xò%̂ ÏFäÈî 4.3.1

4. xò%̂ ÏFäÈî 4.3.1

5. xò%̂ ÏFäÈî 4.3.1

6. xò%̂ ÏFäÈî 4.3.2
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~Ñ˛Ñ˛ 5  ˆv˛›˛y Ñ˛!õv˛z!ò Ï̂Ñ˛üò (Data Communication)

Ü‡˛ò

5.0 v ẑ̨ Ïjüƒ

5.1 ≤Ãhfl˛yÓòy

5.2 ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò !¢ Ï̂fi›˛õÈÙÈ~Ó˚ ˜Ó!ü‹Tƒ

5.3 ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò ÓƒÓfl˛iyÓ˚ õ)ú v z̨̨ ôyîyò

5.4 ˆv˛›˛y v˛z˛ôfl˛iy˛ô Ï̂òÓ˚ !Ó!¶˛ß¨ ïÓ˚í (Form)

5.5 ˆv˛›˛y ≤ÃÓy Ï̂£Ó˚ !îÑ˛!ò Ï̂î≈ü (Data Flow Direction)

5.6 Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨

5.6.1 Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢%!Óïy

5.6.2 Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ≤Ã Ï̂Î˚yÜ

5.6.3 Ñ˛!¡ôv˛z›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈˛Ó˚ ˆ◊í#!Ó¶˛yÜ

5.6.4 ˆò›˛ÁÎ˚yÑ≈̨  ›˛ Į̈̂ ôyú!ã

5.6.5 ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢

5.7 ¢yÓ˚yÇü

5.8 xò%ü#úò#

5.9 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛

5.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò˛ÈÙÈ~Ó˚ ≤ÃyÌ!õÑ˛ ïyÓ˚íy

 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ˆv˛›˛y v z̨̨ ôfl˛iy˛ô Ï̂òÓ˚ ¢yïyÓ˚í ˛ôk˛!ì˛

 Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨  ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy Á ì˛yÓ˚ ≤Ã Ï̂Î˚yÜ

 Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨ ÈÙÈ~Ó̊ ˆ◊í#!Ó¶˛yÜ

 !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ˆò›˛ÁÎ˚yÑ≈̨  ›˛ Į̈̂ ôyú!ã ïyÓ˚íy

 Ó˝ú ÓƒÓ£*ì˛ !Ñ˛ä%È ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢ÈÙÈ~Ó˚ ïyÓ˚íy
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5.1 ≤Ãhfl˛yÓòy

K˛yì˛Ñ˛Ó˚í (Communication) Óú Ï̂ì˛ î%!›˛ K˛yì˛Ñ˛Ó˚í !v˛¶˛y£ẑ Ï¢Ó˚ õ Ï̂ïƒ xÌ≈Ó£ ì˛ Ï̂ÌƒÓ˚ !Ó!òõÎ˚̂ ÏÑ˛ ˆÓyG˛yÎ˚–

~!›˛ !mõ%Ö# ˛ô!Ó˚Ñ˛“òy (two-way-scheme)– › Δ̨y™!õüò (Transmission) Óú Ï̂ì˛ ì˛ Ï̂ÌƒÓ˚ üyÓ˚#!Ó˚Ñ˛ â˛úò

(physical movement) ˆÓyG˛yÎ˚– ~!›˛ ~Ñ˛õ%Ö# ˛ô!Ó˚Ñ˛“òy– î%!›˛ !v˛¶˛y£ẑ Ï¢Ó˚ õ Ï̂ïƒ ì˛yÓ˚Î%_´ Óy ì˛yÓ˚!Ó£#ò

SÁÎ˚ƒyÓ˚̂ Ïú¢V › Δ̨y™!õüòÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆv˛›˛y !Ó!òõÎ˚̂ ÏÑ˛ ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò Ó Ï̂ú– ~Ó˚ xhs˛¶%≈̨ _´ !Ó°ÏÎ˚=!ú £ú

ˆv˛›˛y fl˛iyòyhs˛Ó˚ñ fl˛iyòyhs˛Ó˚ ˛ôk˛!ì˛ ~ÓÇ fl˛iyòyhs˛Ó˚ ≤Ã!e´Î˚y â˛úyÑ˛yú#ò ˆv˛›˛y ¢ÇÓ˚«˛í– ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üòÈÙÈ~Ó˚ ¢)â˛òy

Ñ˛Ó̊yÓ̊ ãòƒñ Ñ˛!õv z̨!ò Ï̂Ñ˛üò !v˛¶˛y£z¢=!ú S£yv≈̨ ÁÎ̊ƒyÓ̊ ~ÓÇ ¢ö˛›˛ÁÎ̊ƒyÓ̊V ˆÑ˛yòÁ ~Ñ˛!›˛ ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò !¢ Ï̂fi›˛ Ï̂õÓ̊

xÇü £ÁÎ˚y v z̨!â˛ì˛–

5.2 ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò !¢ Ï̂fi›˛õÈÙÈ~Ó˚ ˜Ó!ü‹Tƒ

~Ñ˛!›˛ î«˛ ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò ÓƒÓfl˛iyÓ˚ ˜Ó!ü‹Tƒ=!ú !ò¡¨Ó˚*˛ô ≠

 !ò¶≈̨ Ó̊ Ï̂ÎyÜƒ !Óì˛Ó̊í ≠ Ñ˛!õv z̨!ò Ï̂Ñ˛üò ÓƒÓfl įy ã%̂ Ïv˛̧ ~Ñ˛!›˛ v z̨Í¢ ˆÌ Ï̂Ñ˛ ˆ≤Ã!Ó̊ì˛ ˆv˛›˛y ˆÑ˛Óúõye !ò!î≈‹T

Ühs˛ˆÏÓƒ ˆ˛ô§ÔˆÏäÈ !îˆÏì˛ £ˆÏÓ–

 !ò¶%≈̨ úì˛y ≠ ˆv˛›˛y xÓüƒ£z ˆÑ˛yòÁ ˛ô!Ó˚Óì≈̨ ò äÈyv˛̧y£z Ühs˛ Ï̂Óƒ ˆ˛ô§Ô Ï̂äÈ !î Ï̂ì˛ £ Ï̂Ó– Î!î › Δ̨y™!õü Ï̂òÓ˚ ¢õÎ˚

ˆv˛›˛y ˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚ ì˛ Ï̂Ó ~!›˛ x Ï̂Ñ˛ Ï̂ãy £ Ï̂Î˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

 ¢õÎ˚õ Ï̂ì˛y ˆv˛!ú¶˛y!Ó˚ ≠ ˆÓ!ü ¢õÎ˚ ÓƒÎ˚ òy Ñ˛ Ï̂Ó˚ ˆv˛›˛y xÓüƒ£z o&ì˛ !Óì˛Ó˚í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Óó xòƒÌyÎ˚

~!›˛ @˘Ã£íÑ˛yÓ˚#Ó˚ ˛ô Ï̂«˛ x Ï̂Ñ˛ Ï̂ãy £ Ï̂ì˛ ˛ôy Ï̂Ó˚– !¶˛!v˛Á ~ÓÇ x!v˛Á › Δ̨y™!õü Ï̂òÓ˚ ˆ«˛ Ï̂eñ ¢õÎ˚õ Ï̂ì˛y

!Óì˛Ó˚í Óú Ï̂ì˛ ˆÓyG˛yÎ˚ ˆÎ ¢õ Ï̂Î˚ ~!›˛ v z̨Í˛ôyîò Ñ˛Ó˚y £ Ï̂Ó ˆÑ˛yòÁ !Óú¡∫ äÈyv ¸̨y£z ~Ñ˛£z ¢õ Ï̂Î˚ ˆ¢£z

ˆv˛›˛y ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚y £ Ï̂Ó–

 !ã›˛yÓ˚ ≠ î%!›˛ ˛ô,ÌÑ˛ ˆv˛›˛y ˛ôƒy Ï̂Ñ˛ Ï̂›˛Ó˚ xyÜõ Ï̂òÓ˚ ¢õÎ˚!Óú Ï̂¡∫Ó˚ ˛ôyÌ≈Ñ˛ƒ Ï̂Ñ˛ !ã›˛yÓ˚ Ó Ï̂ú– x!v˛Á Óy

!¶˛!v˛Á ˆv˛›˛y ˛ôƒy Ï̂Ñ˛ Ï̂›˛Ó̊ xyÜõ Ï̂òÓ̊ ¢õÎ̊!›˛ Î!î x¢õ £Î̊ñ ˆ¢ Ï̂«˛ Ï̂e ~!›˛ ˆîÖy ÎyÎ̊– ~£z ˛ôƒy Ï̂Ñ˛›˛=!ú

xÓüƒ£z ~Ñ˛!›˛ !fl˛iÓ˚ £y Ï̂Ó˚ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚y v z̨!â˛ì˛ó xòƒÌyÎ˚ñ !¶˛!v˛ÁÓ˚ õyò!›˛ ÖyÓ˚y˛ô £ Ï̂Ó–

5.3 ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò ÓƒÓfl˛iyÓ˚ õ)ú v z̨̨ ôyîyò

 Óyì≈˛y ≠ ˆÎ ì˛Ìƒ!›˛ ãyòy Ï̂ì˛ £ Ï̂Ó ì˛y Ï̂Ñ˛ Óyì≈̨ y Ó Ï̂ú– ~!›˛ ˛ôy‡˛ƒñ ¢ÇÖƒyñ !â˛eñ x!v˛Á Óy !¶˛!v˛Á

xyÑ˛yˆÏÓ˚ £ˆÏì˛ ˛ôyˆÏÓ˚–

 ˆ≤ÃÓ˚Ñ˛ ≠ ~!›˛ !v˛¶˛y£z¢ Ï̂Ñ˛ ˆÓyG˛yÎ˚ ˆÎõò Ñ˛!¡ôv z̨›˛yÓ˚ñ !¶˛!v˛Á Ñ˛ƒy Ï̂õÓ˚y ~ÓÇ ÁÎ˚yÑ≈̨ Ï̂fi›˛üòñ Îy Óyì≈̨ y

ˆ≤ÃÓ˚í Ñ˛ˆÏÓ˚–
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 !Ó̊!¢¶˛yÓ̊ Óy ≤Ãy˛ôÑ˛ ≠ ~!›˛ !v˛¶˛y£z¢ Ï̂Ñ˛ ˆÓyG˛yÎ̊ ˆÎõò Ñ˛!¡ôv z̨›˛yÓ̊ñ !¶˛!v˛Á Ñ˛ƒy Ï̂õÓ̊y ~ÓÇ ÁÎ̊yÑ≈̨ Ï̂fi›˛üò

ÎyÓ˚ ãòƒ Óyì≈̨ y!›˛ v ẑ̨ ÏjüƒÎ%_´–

 › Δ̨y™!õüò õyïƒõ ≠ ~!›˛ ˆ¢£z ˛ôÌ!›˛ Ï̂Ñ˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚ Îy ˆ≤ÃÓ˚Ñ˛ ˆÌ Ï̂Ñ˛ !Ó˚!¢¶˛yÓ˚ÈÙÈ~Ó˚ Ñ˛y Ï̂äÈ Óyì≈̨ y!›˛

ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚– ~!›˛ ì˛yÓ˚Î%_´ õyïƒõ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆÎõòñ ›%̨ £ẑ Ïfi›˛v˛ÈÙÈˆ˛ôÎ˚yÓ˚ Ñ˛ƒyÓú ~ÓÇ ˆÑ˛y!:yÎ˚ú

ˆÑ˛Óú– xyÓyÓ˚ ì˛yÓ˚!Ó£#ò Óy ÁÎ˚ƒyÓ˚̂ Ïú¢ õyïƒõ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÎõò ¢ƒy Ï̂›˛úy£z›˛ õyïƒõ–

 ˆ≤Ãy Ï̂›˛yÑ˛ú ≠ ~!›˛ ~Ñ˛=FäÈ !òÎ˚õ ˆÑ˛ ˆÓyG˛yÎ˚ Sˆ≤ÃÓ˚Ñ˛ ~ÓÇ ≤Ãy˛ô Ï̂Ñ˛Ó˚ myÓ˚y ¢¡øì˛V Îy ì˛ Ï̂ÌƒÓ˚ xyîyò

≤ÃîyòÈÙÈ~Ó˚ õ Ï̂ïƒ ¢õß∫Î˚ á›˛yÎ˚– ˆ≤ÃÓ˚Ñ˛ ~ÓÇ ≤Ãy˛ôÑ˛ v z̨¶˛ Ï̂Î˚Ó˚£z ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì K˛yì˛Ñ˛Ó˚íÈÙÈ~Ó˚ ãòƒ

~Ñ˛£z ˆ≤Ãy Ï̂›˛yÑ˛ú xò%¢Ó˚í Ñ˛Ó˚y v z̨!â˛ì˛– ˆ≤Ãy Ï̂›˛yÑ˛ú Óƒì˛#ì˛ ˆ≤ÃÓ˚Ñ˛ ~ÓÇ ≤Ãy˛ôÑ˛ K˛yì˛Ñ˛Ó˚í Ñ˛Ó˚̂ Ïì˛

˛ôyÓ˚̂ ÏÓò òy– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ !Ó Ï̂Óâ˛òy Ñ˛Ó˚&òñ î%!›˛ Óƒ!_´ ÎyÓ˚ õ Ï̂ïƒ ~Ñ˛ãò ˆÑ˛Óúõye £zÇ Ï̂Ó˚!ã Ó Ï̂úò

~ÓÇ xòƒãò ˆÑ˛Óú !£!® Ó Ï̂úò– ~Öò ~£z Óƒ!_´Ó̊y ˆÑ˛Óú ì˛Öò£z ~ Ï̂Ñ˛ x˛ô Ï̂Ó̊Ó̊ ¢y Ï̂Ì Ñ˛!õv z̨!ò Ï̂Ñ˛üò

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò Î!î ì˛yÓ˚ ˆÑ˛yòÁ xò%Óyî Ï̂Ñ˛ Sˆ≤Ãy Ï̂›˛yÑ˛úV ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ò Îy Óyì≈̨ y=!ú Ï̂Ñ˛ ~Ñ˛!î Ï̂Ñ˛

!£!® Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ !Ó˛ôÓ˚#ì˛ !î Ï̂Ñ˛ £zÇ Ï̂Ó˚!ã Ï̂ì˛ Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚–

[!â˛e ≠ 5.1]

5.4 ˆv˛›˛y v z̨̨ ôfl˛iy˛ô Ï̂òÓ˚ !Ó!¶˛ß¨ ïÓ˚í

ˆv˛›˛y !Ó!¶˛ß¨ ö˛õ≈ ~ v z̨̨ ôú∏˛ £Î˚ ˆÎõò ˛ôy‡˛ƒñ ¢ÇÖƒyñ !â˛eñ x!v˛Á ~ÓÇ !¶˛!v˛Á Ï̂ì˛– ˆò›˛ÁÎ˚y!Ñ≈̨ Ç Ï̂Î˚Ó˚ ˆ«˛ Ï̂e

ˆv˛›˛y Óy£zòy!Ó˚ ˆÑ˛y Ï̂v˛Ó˚ xyÑ˛y Ï̂Ó˚ v z̨Í¢ ˆÌ Ï̂Ñ˛ Ühs˛ Ï̂Óƒ fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ £Î˚– ¢%ì˛Ó˚yÇñ Óí≈õyúy (a-z, A-Z), ¢ÇÖƒy

(0,1,2,......,9), !Ó Ï̂ü°Ï !â˛£´ S!,@,#,$ £zì˛ƒy!îV ~ÓÇ !â˛e=!ú S¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ/!â˛ Ï̂eÓ˚ v z̨̨ ôyîyò=!ú !˛ô Ï̂: Ï̂úÓ˚

xyÑ˛y Ï̂Ó˚V !Ó›˛ (Bit)ÈÙÈ~Ó˚ xò%e´õ (sequences) xò%¢yˆÏÓ˚ Ó˚*˛ôyhs˛Ó˚ Ñ˛Ó˚ˆÏì˛ £ˆÏÓñ ˆÎ=!ú £ú 0 ~ÓÇ 1– x!v˛Á

~ÓÇ !¶˛!v˛Á ˆv˛›˛y !Ó!¶˛ß¨ ~ò Ï̂Ñ˛y!v˛Ç ˛ôk˛!ì˛Ó˚ ¢y£y Ï̂Îƒ › Δ̨y™!õüòÈÙÈ~Ó˚ ãòƒ xƒyòyúÜ ˆÌ Ï̂Ñ˛ !v˛!ã›˛yú !¢Üòƒy Ï̂ú

Ó˚*˛ôyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ £Î˚ñ £zv z̨!ò Ï̂Ñ˛yv˛ñ ~~¢!¢xy£zxy£z ~ÓÇ £z!Ó!¢!v˛xy£z!¢ (Unicode, ASCII and EBCDIC)¢£

!Ó!¶˛ß¨ ˆÑ˛y!v˛Ç ˛ôk˛!ì˛Ó˚ Ó˚̂ ÏÎ˚̂ ÏäÈ Îy ~Öò ˆv˛›˛y v z̨̨ ôfl˛iy˛ô Ï̂òÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚– ~Öy Ï̂òñ xyõÓ˚y ˆÑ˛Óú ASCII
~ÓÇ EBCDIC !ò Ï̂Î˚ xy Ï̂úyâ˛òy Ñ˛Ó˚Ó–
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xy Ï̂õ!Ó˚Ñ˛yò fi›˛ƒyu˛yv≈̨  ˆÑ˛yv˛ ö˛Ó˚ £zòö˛Ó˚̂ Ïõüò £zr›˛yÓ˚̂ Ïâ˛O (ASCII) ≠ ~!›˛ ~Ñ˛ ≤ÃÑ˛yÓ˚ Óy£zòy!Ó˚ ˆÑ˛yv˛

Îy x«˛Ó˚ ~ÓÇ ¢ÇÖƒy î%!›˛ Ï̂Ñ˛£z v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z ˆÑ˛yv˛!›˛ õ)úì˛ ¢yì˛ÈÙÈ!Ó›˛ ˆÑ˛yv˛ !£¢y Ï̂Ó ˜ì˛!Ó˚ Ñ˛Ó˚y

£ Ï̂Î˚!äÈú– ~äÈyv ¸̨yÁñ ASCII ≤ÃyÎ˚ü£z ˛ôƒy!Ó˚!›˛ !Ó Ï̂›˛Ó˚ ¢y Ï̂Ì ÓƒÓ£*ì˛ £Î˚ Îy £ú ~Ó˚ x‹Tõ !Ó›˛– ~£z !Ó›˛!›˛ ¢Ó Ï̂â˛ Ï̂Î˚

v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ !Ó›˛ (most significant bit) fl˛iy Ï̂ò ÓƒÓ£*ì˛ £Î˚ ~ÓÇ › Δ̨y™!õüò â˛úyÑ˛yú#ò e&!›˛ ¢òy_´ Ñ˛Ó˚yÓ˚ ãòƒ

ÓƒÓ£*ì˛ £Î̊– ASCII ¢yïyÓ̊íì˛ ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò õyïƒ Ï̂õ ˆv˛›˛y fl įyòyhs˘̨ Ï̂Ó̊ ÓƒÓ£*ì˛ £Î̊ ~ÓÇ õy£ẑ Ïe´y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊

ì˛Ìƒ x¶˛ƒhs˛Ó˚#í¶˛y Ï̂Ó v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ≤ÃyÎ˚ ~Ñ˛ Ï̂â˛!›˛Î˚y¶˛y Ï̂Ó ÓƒÓ£*ì˛ £Î˚– ASCIIÈÙÈˆì˛ñ Óv ¸̨ £y Ï̂ì˛Ó˚ x«˛Ó˚=!ú

ˆ£:y Ï̂v˛!¢õƒyú õyò 41 !î Ï̂Î˚ ÷Ó˚& Ñ˛ Ï̂Ó˚ ~ÓÇ ïyÓ˚yÓy!£Ñ˛¶˛y Ï̂Ó ˆ£:y!¢Ïõƒyú õyò 5A ~Ó˚ õyïƒ Ï̂õ xÓƒy£ì˛ Ìy Ï̂Ñ˛ñ

ˆäÈy Ï̂›˛y £y Ï̂ì˛Ó˚ x«˛Ó˚=!ú ˆ£:y Ï̂v˛!¢Ïõƒyú õyò 61ÈÙÈ~Ó˚ õyïƒ Ï̂õ 7A ÈÙÈ~Ó˚ myÓ˚y !òï≈y!Ó˚ì˛ £Î˚–

~ Ï̂: Ï̂›˛ Ï̂u˛v˛ Óy£zòy!Ó˚ ˆÑ˛y Ï̂v˛v˛ ˆv˛!¢õƒyú £zr›˛yÓ˚̂ Ïâ˛O ˆÑ˛yv˛ (EBCDIC) ≠ EBCDIC ≤Ã!ì˛!›˛ â˛!Ó˚ˆÏeÓ˚

ãòƒ xy›˛!›˛ !Ó›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ó xì˛~Óñ 256!›˛ !Ó!¶˛ß¨ x«˛Ó˚ Óy !Ó›˛ÈÙÈ~Ó˚ ¢õß∫̂ ÏÎ˚ v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚y ¢Ω˛Ó– ~!›˛

0 ˆÌ Ï̂Ñ˛ 9 Sˆõy›˛ 10ÈÙÈ~Ó˚ ãòƒV ≤Ã!ì˛!›˛ îü!õÑ˛ õyòñ ≤Ã!ì˛!›˛ Óv ¸̨ £y Ï̂ì˛Ó˚ x«˛Ó˚ ~ÓÇ ˆäÈy Ï̂›˛y £y Ï̂ì˛Ó˚ x«˛Ó˚

Sˆõy›˛ 52!›˛Ó˚ ãòƒV ~ÓÇ !Ó!¶˛ß¨ !Ó Ï̂ü°Ï x«˛ Ï̂Ó˚Ó˚ ãòƒ ~Ñ˛!›˛ xòòƒ ˆÑ˛yv˛ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– ˆÎ Ï̂£ì%̨  ~!›˛ ~Ñ˛!›˛

xy›˛ÈÙÈ!Ó›˛ ˆÑ˛yv˛ñ xy›˛!›˛ !Ó Ï̂›˛Ó̊ ≤Ã!ì˛!›˛ @˘Ã&˛ô ~Ñ˛!›˛ Óí≈yò%e´!õÑ˛ñ ¢ÇÖƒy¢)â˛Ñ˛ Óy !Ó Ï̂ü°Ï x«˛Ó̊ (alphabetic, numeric,
or special character) ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛y Ï̂Ñ˛ Óy£z›˛ Ó Ï̂ú–

5.5 ˆv˛›˛y ≤ÃÓy Ï̂£Ó˚ !îÑ˛!ò Ï̂î≈ü (Data Flow Direction)

ˆv˛›˛y ≤ÃÓy Ï̂£Ó˚ !îÑ˛!òï≈yÓ˚̂ ÏíÓ˚ ãòƒ !ì˛ò!›˛ v z̨̨ ôyÎ˚ ÓƒÓ£*ì˛ £Î˚ ≠ !¢õ Ï̂≤’:ñ £yö˛ÈÙÈv%̨ Ï̂≤’: ~ÓÇ ö%̨ úÈÙÈv%̨ Ï̂≤’:–

 !¢õ Ï̂≤’: ≠ ~£z › Δ̨y™!õüò Óy ≤ÃÓy Ï̂£Ó˚ ˆõyv˛!›˛ ~Ñ˛õ%Ö#– ~ Ï̂«˛ Ï̂e ì˛Ìƒ ¢y!Ñ≈̨ ›˛ ã%̂ Ïv ¸̨ ~Ñ˛!î Ï̂Ñ˛

≤ÃÓy!£ì˛ £Î˚ñ xòƒ !î Ï̂Ñ˛ ≤Ã!ì˛!e´Î˚y ¢õÌ≈ò Ñ˛Ó˚yÓ˚ «˛õì˛y ~Ó˚ ˆò£z– ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ !v˛¶˛y£z¢=!úÓ˚ õ Ï̂ïƒ

~Ñ˛!›˛£z ˆÑ˛Óú ì˛Ìƒ ˆ≤ÃÓ˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ xòƒ!›˛ ˆÑ˛Óú ~!›˛ @˘Ã£í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆ›˛!ú!¶˛üò

› Δ̨y™!õüò Ï̂Ñ˛ !¢õ Ï̂≤’: ˆõyv˛ › Δ̨y™!õü Ï̂òÓ̊ v z̨îy£Ó̊í !£¢y Ï̂Ó !Ó Ï̂Óâ˛òy Ñ˛Ó̊y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆÎÖy Ï̂ò ¢ƒy Ï̂›˛úy£z›˛

ˆÑ˛Óúõye ˆ›˛!ú!¶˛üò ˆv˛›˛y ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚ñ !Ó˛ôÓ˚#ì˛¶˛y Ï̂Ó ~!›˛ ¢Ω˛Ó òÎ˚–

 £yö˛ÈÙÈv%̨ Ï̂≤’: ≠ ~£z › Δ̨y™!õüò Óy ≤ÃÓy Ï̂£Ó˚ ˆõy Ï̂v˛ñ ≤Ã!ì˛!›˛ ˆÎyÜy Ï̂ÎyÜÑ˛yÓ˚# !v˛¶˛y£z¢ñ ì˛Ìƒ @˘Ã£í ~ÓÇ

ˆ≤ÃÓ˚í î%̂ Ï›˛y£z Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ì˛ Ï̂Ó ˆ¢›˛y ~Ñ˛£z ¢y Ï̂Ì ¢Ω˛Ó £Î˚ òy– ÎÖò ~Ñ˛!›˛ !v˛¶˛y£z¢ ˆÌ Ï̂Ñ˛ ì˛Ìƒ

ˆ≤ÃÓ̊í Ñ˛Ó̊y £Î̊ñ ì˛Öò xòƒ !v˛¶˛y£z¢!›˛ ˆÑ˛Óúõye ˆ¢£z ¢õ Ï̂Î̊£z ˆ¢!›˛ @˘Ã£í Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– £yö˛ÈÙÈv%̨ Ï̂≤’:

ˆõy Ï̂v˛ñ ≤ÃÓy£ õyïƒ Ï̂õÓ˚ ˛ô%̂ ÏÓ˚y «˛õì˛y !v˛¶˛y£z¢ myÓ˚y !òÎ˚s˛fí Ñ˛Ó˚y £Î˚– ˆÓ˚!v˛Á ÁÎ˚ƒyÓ˚̂ Ïú¢ ˆ¢›˛

£yö˛ÈÙÈv%̨ Ï̂≤’: › Δ̨y™!õüò ˆõy Ï̂v˛Ó˚ v z̨îy£Ó˚í ˆÎÖy Ï̂ò ~Ñ˛!›˛ ˛ô«˛ Ñ˛Ìy Ó Ï̂ú ~ÓÇ xòƒ ˛ô«˛ ˆüy Ï̂ò–

 ö%̨ úÈÙÈv%̨ Ï̂≤’: ≠ ~£z › Δ̨y™!õüò Óy ≤ÃÓy Ï̂£Ó˚ ˆõy Ï̂v˛ñ v z̨¶˛Î˚ Ñ˛!õv z̨!ò Ï̂Ñ˛üò !v˛¶˛y£z¢ ~Ñ˛£z ¢y Ï̂Ì ˆv˛›˛y

ˆ≤ÃÓ˚í ~ÓÇ @˘Ã£í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ö%̨ úÈÙÈv%̨ Ï̂≤’: ˆõyv˛ Ï̂Ñ˛ ~Ñ˛£z Ó˚yhfl˛yÎ˚ î%!î Ï̂Ñ˛ ≤ÃÓy!£ì˛ › Δ̨ƒy!ö˛ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì

ì%̨ úòy Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ fi›˛ƒyu˛yv≈̨  ¶˛ Ï̂Î˚¢ ˆ›˛!ú Ï̂ö˛yò Ñ˛ú £ú ~Ñ˛!›˛ ö%̨ úÈÙÈv%̨ Ï̂≤’: Ñ˛úÈÙÈ~Ó˚

v z̨îy£Ó˚í Ñ˛yÓ˚í v z̨¶˛Î˚ ˛ô«˛ ~Ñ˛£z ¢y Ï̂Ì Ñ˛Ìy Óú Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ÷ò Ï̂ì˛ ˛ôy Ï̂Ó˚–
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[!â˛e ≠ 5.2]

5.6 Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨  î%!›˛ Óy ì˛ Ï̂ì˛y!ïÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Sˆòyv˛V ¢ÇÑ˛úò Ï̂Ñ˛ (collection) ˆÓyG˛yÎ˚

Îy ì˛Ìƒ ~ÓÇ ¢Çfl˛iyò (Reserve) ¶˛yÜ Ñ˛ Ï̂Ó˚ ˆòÁÎ˚yÓ˚ ãòƒ ~Ñ˛¢y Ï̂Ì ¢ÇÎ%_´ Ó˚̂ ÏÎ˚̂ ÏäÈ– ˆòyv˛=!ú ¢ÇÎ%_´ ÌyÑ˛yÓ˚

ö˛ Ï̂ú ì˛yÓ˚y ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ì˛Ìƒ !Ó!òõÎ˚ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ £Î˚–

5.6.1 Ñ˛!¡ôv˛z›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈˛Ó˚ ¢%!Óïy

1. ì˛Ìƒ ¶˛yÜ Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y (Sharing Information) ≠ ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ~Ñ˛!›˛ xòƒì˛õ

=Ó˚&c˛ô)í≈ ¢%!Óïy– ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ x¶˛y Ï̂Ó ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ xòƒ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ì˛Ìƒ fl˛iyòyhs˛Ó˚ Ñ˛Ó˚yÓ˚ ãòƒ

~Ñ˛!›˛ ˆ˛ôò v»̨ y£z¶˛ñ Ñ˛õ˛ôƒyQ !v˛fl˛Òñ !≤Ãr›˛yÓ̊ £zì˛ƒy!îÓ̊ ≤Ã Ï̂Î̊yãò £Î̊– ì˛ Ï̂Ó ˆÎyÜy Ï̂ÎyÜ ÓƒÓfl įy=!ú Î!î ˆ¶˛Ô Ï̂Üy!úÑ˛¶˛y Ï̂Ó

˛ô,ÌÑ˛ £Î˚ñ ì˛ Ï̂ÌƒÓ˚ xyîyòÈÙÈ≤Ãîyò Ñ˛Ó˚y xyÓ˚Á ü_´ £ Ï̂Î˚ ÎyÎ˚– Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú ~£z ¢õ¢ƒyÓ˚ ¢õyïyò

Ñ˛ Ï̂Ó˚ñ Ñ˛yÓ˚í ˆÑ˛yòÁ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛!¡ôv z̨›˛yÓ˚=!ú ˆ¶˛Ô Ï̂Üy!úÑ˛¶˛y Ï̂Ó ˛ô,ÌÑ˛ xÓfl˛iy Ï̂ò ÌyÑ˛ Ï̂úÁ ì˛yÓ˚y

ì˛Ìƒ=!ú xyîyòÈÙÈ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– v z̨îyÓ˚£ífl ∫̨Ó˚*˛ôñ ÎÖò xyõÓ˚y £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì ¢Ç Ï̂ÎyÜ Ñ˛!Ó˚ ~ÓÇ xyõy Ï̂îÓ˚

Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ~Ñ˛!›˛ Á Ï̂Î˚Ó¢y£z›˛ Ö%!úñ ì˛Öò xyõy Ï̂îÓ˚ !òãfl ∫̨ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ¢!M˛Èì˛ òÎ˚ñ ~õò ì˛Ìƒ xyõÓ˚y ˆ˛ô Ï̂ì˛

˛ôy!Ó˚– ~£z ãyì˛#Î˚ ˆò›˛ÁÎ˚yÑ≈̨  !¢ Ï̂fi›˛ Ï̂õ ¢õhfl˛ ì˛Ìƒ ~Ñ˛!›˛ ˆÑ˛w#Î˚ ~ÓÇ ü!_´üyú# Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ¢ÇÓ˚!«˛ì˛ Ìy Ï̂Ñ˛

Îy ¢y¶≈̨ yÓ˚ òy Ï̂õ ˛ô!Ó˚!â˛ì˛– ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ xòƒyòƒ ¢õhfl˛ Ñ˛!¡ôv z̨›˛yÓ˚=!ú ¢y¶≈̨ yÓ˚ ˆÌ Ï̂Ñ˛ ¢£ Ï̂ã£z ì˛Ìƒ ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚–

õ Ï̂ò £Î˚ ˆÎò ~!›˛ ì˛y Ï̂îÓ˚ !òãfl ∫̨ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ xÓ!fl˛iì˛–

2. £yv≈̨ ÁÎ˚ƒyÓ˚ !Ó˚̂ Ï¢y¢≈=!ú ¶˛yÜ Ñ˛Ó˚y (Sharing Hardware Resources) ≠ ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  ~Ñ˛!›˛

Ñ˛yÎ≈Ñ˛Ó˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#ÈÙÈÓyı˛Ó (user-friendly) v z̨̨ ôy Ï̂Î˚ £yv≈̨ ÁÎ˚ƒyÓ˚ ¶˛yÜ Ñ˛ Ï̂Ó˚ !ò Ï̂ì˛ ˛ôy Ï̂Ó˚– Ñ˛!¡ôv z̨›˛yÓ˚=!ú
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ÎÖò ˆÑ˛yòÁ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ìy Ï̂Ñ˛ñ ì˛Öò ì˛yÓ˚y ~Ñ˛£z ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ¢ÇÎ%_´ xòƒ Ñ˛!¡ôv z̨›˛yÓ˚=!úÓ˚ ¢y Ï̂Ì

¢y£yÎƒÑ˛yÓ˚# !v˛¶˛y£z¢ ˆÎõò !≤Ãr›˛yÓ˚ ~ÓÇ £yv≈̨  !vfl˛Ò v»̨ y£z¶˛=!ú ¶˛yÜ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛!›˛ x!ö˛ Ï̂¢

˛ô§yâ˛ ˆÌ Ï̂Ñ˛ îü!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ~ÓÇ ~Ñ˛!›˛ !≤Ãr›˛yÓ˚ Ó˚̂ ÏÎ˚̂ ÏäÈñ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ x¶˛y Ï̂Óñ ˆÑ˛Óú !≤Ãr›˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´

Ñ˛!¡ôv z̨›˛yÓ˚!›˛ ˆv˛›˛y õ%o Ï̂íÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– xòƒ Ï̂îÓ˚ Î!î !≤Ãr›˛y Ï̂Ó˚ñ ¢%!Óïy !î Ï̂ì˛ £Î˚ ì˛ Ï̂Ó ≤ÃÌõ

ì˛y Ï̂îÓ˚ ˆv˛›˛yñ !≤Ãr›˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~Ó˚ !Ó˛ôÓ˚#ì˛ñ ˆò›˛ÁÎ˚yÑ≈̨ Î%_´ ˛ô!Ó˚̂ ÏÓ Ï̂üñ

!≤Ãr›˛yÓ˚!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  xyòy ˆÎ Ï̂ì˛ ˆÎ Ï̂ì˛ ˛ôyÓ˚̂ Ïì˛y ~ÓÇ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ¢£ Ï̂ã£z ˆv˛›˛y fl˛iyòyhs˛Ó˚

Ñ˛Ó˚yÓ˚ ˛≤Ã Ï̂Î˚yãò äÈyv ¸̨y£z !≤Ãr›˛y Ï̂Ó˚Ó˚ ¢%!Óïy ˆ˛ô Ï̂ì˛ ˛ôyÓ˚̂ Ïì˛y–

3. ¢ö˛›˛ÁÎ˚ƒyÓ˚ !Ó˚̂ Ï¢y¢≈=!ú ¶˛yÜ Ñ˛Ó˚y (Sharing Software Resources) ≠ ¢ö˛›˛ÁÎ˚ƒyÓ˚ !Ó˚̂ Ï¢y¢≈ £ú

~õò ˆ≤Ãy@˘Ãyõ Óy xƒy!≤’ Ï̂Ñ˛üò Îy Ñ˛!¡ôv z̨›˛yÓ˚ myÓ˚y ˆÑ˛yòÁ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛Ó˚̂ Ïì˛ Óy ˜îò!®ò !¶˛!_Ñ˛ Ñ˛yÎ≈ ¢¡ôyîò

Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚– ~õò ˛ô!Ó˚̂ ÏÓü ˆÎÖy Ï̂ò ˆò›˛ÁÎ˚y!Ñ≈̨ Ç v z̨̨ ôú¶˛ƒ òÎ˚ñ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ fl ∫̨ì˛s˛f¶˛y Ï̂Ó ≤Ã Ï̂Î˚yãò#Î˚

ˆÎ ˆÑ˛yòÁ xƒy!≤’ Ï̂Ñ˛üò £zòfi›˛ú ~ÓÇ Ñ˛ò!ö˛ÜyÓ˚ Ñ˛Ó˚̂ Ïì˛ £Î˚– ì˛ Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ˚=!ú Î!î ˆÑ˛yòÁ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚

õyïƒ Ï̂õ ¢ÇÎ%_´ Ìy Ï̂Ñ˛ ì˛ Ï̂Ó ≤Ã Ï̂Î˚yãò#Î˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Óy xƒy!≤’ Ï̂Ñ˛üò=!ú ~Ñ˛!›˛ ¢y¶≈̨ y Ï̂Ó˚ ˆÑ˛w#Î˚¶˛y Ï̂Ó Ñ˛ò!ö˛ÜyÓ˚

Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ ¢Ñ˛ Ï̂úÓ˚ myÓ˚y ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚– ~!›˛ õ)úƒÓyò ¢õÎ˚ ~ÓÇ !v˛ Ï̂fl˛ÒÓ˚ fl˛iyò ¢y◊Î˚ Ñ˛ Ï̂Ó˚–

4. ì˛Ìƒ ¢ÇÓ˚«˛í (Preserve Information) ≠ ì˛Ìƒ ¶˛yÜ Ñ˛ Ï̂Ó˚ ˆòÁÎ˚yÓ˚ ˛˛ôyüy˛ôy!ü ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨

˛ô!Ó˚̂ ÏÓü ì˛ÌƒÁ ¢ÇÓ˚«˛í Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ !ò!î≈‹T Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ !òÎ˚!õì˛ ÓƒyÑ˛xy˛ô ÓãyÎ˚ Ó˚yÖy

Ñ˛!‡˛ò– ~äÈyv ¸̨y ÓƒyÑ˛xy˛ô ï Ï̂Ó˚ Ó˚yÖy Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ˆÑ˛y Ï̂òy î%á≈›˛òy Óy ÓƒÌ≈ì˛yÓ˚ Ñ˛yÓ˚̂ Ïí =Ó˚&c˛ô)í≈ ˆv˛›˛y ò‹T £ Ï̂ì˛

˛ôy Ï̂Ó˚– ì˛ Ï̂Óñ ˆò›˛ÁÎ˚yÑ≈̨ Î%_´ ˛ô!Ó˚̂ ÏÓ Ï̂üñ =Ó˚&c˛ô)í≈ ˆv˛›˛yÓ˚ ~Ñ˛!›˛ xò%!ú!˛ô ¢y¶≈̨ y Ï̂Ó˚Ó˚ ˛ôyüy˛ôy!ü ˆò›˛ÁÎ˚̂ ÏÑ≈̨ Ó˚ xòƒyòƒ

¢ÇÎ%_´ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ Ó˚yÖy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~£z ˆ«˛ Ï̂eñ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ÓƒÌ≈ì˛yÓ˚ ö˛ Ï̂ú ì˛Ìƒ £yÓ˚y Ï̂ì˛ ˛ôy Ï̂Ó˚ òyñ

ÎÖò£z ≤Ã Ï̂Î˚yãò £Î˚ xòƒ Ñ˛!¡ôv z̨›˛yÓ˚=!ú ˆÌ Ï̂Ñ˛ ˆÎ Ï̂Ñ˛y Ï̂òy ¢õ Ï̂Î˚ ˆv˛›˛y ˛ôyÁÎ˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

5. Ñ˛!õv z̨!ò Ï̂Ñ˛üò ≠ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú õyò%̂ Ï°ÏÓ˚ ˆÎyÜy Ï̂ÎyÜ ˛ôk˛!ì˛ Ï̂ì˛ !Ó≤’Ó á!›˛ Ï̂Î˚̂ ÏäÈ– Ñ˛yÜ Ï̂ãÓ˚

õyïƒõ ˆõ Ï̂õy Á !ò Ï̂î≈üyÓú# !Ó!òõÎ˚ Ñ˛Ó˚yÓ˚ õ Ï̂ïƒ ≤Ãâ%̨ Ó˚ õ%oí ÓƒÎ˚ ~ÓÇ !Óú¡∫ xhs˛¶%≈̨ _´ Ìy Ï̂Ñ˛– ÎyÓ˚ ˛ô!Ó˚Ó Ï̂ì≈̨ ñ

ˆò›˛ÁÎ˚yÑ≈̨  ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚y ì˛yÍ«˛!íÑ˛¶˛y Ï̂Ó xòƒ Ï̂Ñ˛ Óyì≈̨ y ˛ôy‡˛y Ï̂ì˛ ˛ôy Ï̂Ó˚ò ~ÓÇ ~õò!Ñ˛ ì˛y Ï̂îÓ˚ Óyì≈̨ y ≤ÃyÆ £ Ï̂Î˚̂ ÏäÈ

!Ñ˛ òy ì˛yÁ ˛ôÓ˚#«˛y Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

5.6.2 Ñ˛!¡ôv˛z›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈˛Ó˚ ≤Ã Ï̂Î˚yÜ

xyãÑ˛yú Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú !ü“ñ !Ó Ï̂òyîò ãÜÍñ ÓƒÓ¢y Ï̂Î˚Ó˚ ˛ôyüy˛ôy!ü xyõy Ï̂îÓ˚ ˜îò!®ò ã#Ó Ï̂òÓ˚

~Ñ˛!›˛ x˛ô!Ó˚£yÎ≈ xD £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈ– !Ó!¶˛ß¨ ˆ«˛ Ï̂e Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ≤Ã Ï̂Î˚yÜ=!ú !ò¡¨Ó˚*˛ô ≠

1. ÓƒÓ¢y!Î˚Ñ˛ ≤Ã Ï̂Î˚yÜ Óy xƒy!≤’ Ï̂Ñ˛üò (Business Application) ≠ !Ñ˛ä%È ïyÓ˚íy=!úÓ˚ xyîyòÈÙÈ≤Ãîy Ï̂òÓ˚

ãòƒ ¢Çfl˛iy=!ú Ï̂ì˛ Ñ˛yÎ≈Ñ˛Ó˚ ¢Çfl˛iyò ¶˛yÜ Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y îÓ˚Ñ˛yÓ˚– ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚

¢ÇÎ%_´ Ñ˛ Ï̂Ó˚ ~!›˛ xã≈ò Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~!›˛ Ñ˛yÜã ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ ÓƒÓ¢y Ï̂Î˚Ó˚ ì˛Ìƒ Ñ˛yÎ≈Ñ˛Ó˚¶˛y Ï̂Ó fl˛iyòyhs˛Ó˚

Ñ˛Ó˚̂ Ïì˛ ˆîÎ˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛ !Ó¶˛y Ï̂ÜÓ˚ ~Ñ˛ãò Ñ˛õ≈â˛yÓ˚# ˆò›˛ÁÎ˚yÑ≈̨  ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ xòƒ !Ó¶˛y Ï̂ÜÓ˚ ≤Ã Ï̂Î˚yãò#Î˚

ì˛Ìƒ ˆ˛ôˆÏì˛ ˛ôyˆÏÓ˚–

2. !Ó˛ôòò Á !Óe´Î˚ ≠ !Ó˛ôòò ¢Çfl˛iy=!ú ã!Ó˚̨ ô (servey) ˛ô!Ó˚â˛yúòyÓ˚ ãòƒ ˆò›˛ÁÎ˚yÑ≈̨ =!ú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

@˘Ãy£Ñ˛ Ï̂îÓ˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ Á ì˛y !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó˚– ~!›˛ ì˛y Ï̂îÓ˚ @˘Ãy£ Ï̂Ñ˛Ó˚ ≤Ã Ï̂Î˚yãò#Î˚ì˛y Ó%G˛ Ï̂ì˛ ~ÓÇ
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˛ôíƒ !ÓÑ˛y Ï̂ü ~£z ì˛Ìƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– !Óe´Î˚ ˆ˛ôüyîyÓ˚Ó˚y ì˛y Ï̂îÓ˚ ¢Çfl˛iyÓ˚ xyÎ˚ Óyv ¸̨y Ï̂òyÓ˚ ãòƒ

!Ó!¶˛ß̈ xƒy!≤’ Ï̂Ñ˛üò ˆÎõòñ xòúy£zò ü!˛ôÇñ ˆ›˛!úü!˛ôÇ ~ÓÇ ~Î̊yÓ̊úy£z™=!úÓ̊ ãòƒ xòúy£zò !Ó̊ãy Ï̂¶≈̨ üòñ ˆ£y Ï̂›˛ú

Ó˚&õ !Ó˚ãy Ï̂¶≈̨ üò £zì˛ƒy!î ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

3. xy!Ì≈Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓy ≠ !ÓŸªã%̂ Ïv ¸̨ õyò%̂ Ï°ÏÓ˚ xy!Ì≈Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y Ï̂£ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú ≤Ãïyò

¶)̨ !õÑ˛y ˛ôyúò Ñ˛ Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ xy!Ì≈Ñ˛ xƒy!≤’ Ï̂Ñ˛üò ˆÎõò ˜Óî%ƒ!ì˛ò ì˛£!Óú fl˛iyòyhs˛Ó˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ÓƒyÇ Ï̂Ñ˛

òy !Ü Ï̂Î˚ xÌ≈ fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– !Ñ˛ä%È xòƒyòƒ xy!Ì≈Ñ˛ xƒy!≤’ Ï̂Ñ˛üò Îy ¢¡ô)í≈Ó˚* Į̈̂ ô ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚

ÓƒÓ£y Ï̂Ó̊Ó̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ü#ú ì˛yÓ̊ õ Ï̂ïƒ ~!›˛~õñ ˜Ó Ï̂î!üÑ˛ õ%oy ~ÓÇ !Ó!ò Ï̂Î̊yÜ ˛ô!Ó̊ Ï̂°ÏÓy!îñ } Ï̂íÓ̊ £z!ì˛£y¢ xò%¢ı˛yò

~ÓÇ xyÓ˚Á x Ï̂òÑ˛ !Ñ˛ä%ÈÈÙÈ~Ó˚ xhs˛¶%≈̨ _´–

4. !v˛ˆÏÓ˚Q!Ó˚ ~ÓÇ ì˛Ìƒ ˛ô!Ó˚ˆÏ°ÏÓy!î (Directory and Information Services) ≠ !v˛ˆÏÓ˚Q!Ó˚

˛ô!Ó˚̂ Ï°ÏÓy=!ú !ÓŸªÓƒy˛ô# xò%¢ı˛yò !e´Î˚yÑ˛úy˛ô Ï̂Ñ˛ cÓ˚y!ß∫ì˛ Ñ˛Ó˚yÓ˚ ãòƒ ~Ñ˛!›˛ Ó,£Í ¢ÇÖƒÑ˛ ö˛y£zú Ï̂Ñ˛ ~Ñ˛!›˛ ˆÑ˛w#Î˚

xÓfl įy Ï̂ò (central location) ¢ÇÓ˚«˛ Ï̂íÓ˚ xò%õ!ì˛ ˆîÎ˚– £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ì˛Ìƒ ˛ô!Ó˚̂ Ï°ÏÓy ˆÎõòñ Ó%̂ Ïú!›˛ò ˆÓyv≈̨  ~ÓÇ

ˆv˛›˛y ÓƒyÇÑ˛=!ú Ñ˛ Ï̂Î˚Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛Ó˚ õ Ï̂ïƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ãòƒ ≤Ãâ%̨ Ó˚ ˛ô!Ó˚õy Ï̂í ì˛Ìƒ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

5. v˛zÍ˛ôyîò ≠ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú Óƒy˛ôÑ˛¶˛y Ï̂Ó v z̨Í˛ôyîò ÓƒÓfl˛iyÎ˚ ÓƒÓ£*ì˛ £ Ï̂FäÈ– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ

Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÈ¢£yÎ̊Ñ˛ !v˛ãy£zò (CAD) ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÈ¢£yÎ̊Ñ˛ õƒyò%ö˛ƒyÑ˛â˛y!Ó̊Ç (CAM)ÈÙÈ~Ó̊ õ Ï̂ì˛y xƒy!≤’ Ï̂Ñ˛üò=!ú

ˆò›˛ÁÎ˚yÑ≈̨  ˛ô!Ó˚̂ Ï°ÏÓy ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˛ôíƒ=!ú !v˛ãy£zò ~ÓÇ v z̨Í˛ôyîò Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

6. £zÈÙÈ̂ õ£zú ˛ô!Ó̊ Ï̂°ÏÓy!î ≠ ~!›˛ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢Ó≈y!ïÑ˛ ÓƒÓ£*ì˛ ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò– Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨ =!úÓ̊

¢£yÎ˚ì˛yÎ˚ ˆÑ˛v z̨ Ñ˛ Ï̂Î˚Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛Ó˚ õ Ï̂ïƒ ~ÓÇ Ñ˛yÜã ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚£z !ÓŸªã%̂ Ïv ¸̨ £zÈÙÈˆõ£zú ˛ôy‡˛y Ï̂ì˛ ˛ôy Ï̂Ó˚–

7. ˆõyÓy£zú xƒy!≤’ Ï̂Ñ˛üò ≠ ˆ¢ú%úyÓ˚ ˆö˛yò ~ÓÇ ÁÎ˚ƒyÓ˚̂ Ïú¢ ˆö˛yò=!úÓ˚ õ Ï̂ì˛y ˆõyÓy£zú xƒy!≤’ Ï̂Ñ˛üò=!úÓ˚

¢y£y Ï̂Îƒñ Ñ˛!õv z̨!ò Ï̂Ñ˛üò Ñ˛Ó˚̂ Ïì˛ £zFä%ÈÑ˛ ˆúy Ï̂Ñ˛Ó˚y ˆÎ Ï̂Ñ˛y Ï̂òy ãyÎ˚Üy ˆÌ Ï̂Ñ˛£z ì˛y Ï̂îÓ˚ Ñ˛ Ï̂Ìy˛ôÑ˛Ìò â˛yúy Ï̂ì˛ ˛ôy Ï̂Ó˚–

ˆ¢ú%úyÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!úÓ˚ ¢y£y Ï̂Îƒ ºõí Ñ˛Ó˚yÓ˚ ¢õÎ˚Á ˆúy Ï̂Ñ˛Ó˚y ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

8. Ñ˛òö˛y Ï̂Ó˚!™Ç ≠ ˆò›˛ÁÎ˚y!Ñ≈̨ Ç Ï̂Î˚Ó˚ ¢y£y Ï̂Îƒ Ñ˛òö˛y Ï̂Ó˚!™Ç Sˆ›˛!ú Ñ˛òö˛y Ï̂Ó˚!™Ç Óy !¶˛!v˛Á Ñ˛òö˛y Ï̂Ó˚!™ÇV

˛ô!Ó˚â˛yúòy Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ Îy î)Ó˚Óì≈̨ # xÓfl˛iy Ï̂òÓ˚ xÇü@˘Ã£íÑ˛yÓ˚# Ï̂îÓ˚ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚yÓ˚ ¢%̂ ÏÎyÜ

ˆîÎ˚– õ Ï̂ò £Î˚ ˆÎò ì˛yÓ˚y ~Ñ˛£z á Ï̂Ó˚ v z̨̨ ô!fl˛iì˛ xy Ï̂äÈò–

5.6.3 Ñ˛!˛¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ˆ◊!í!Ó¶˛yÜ

Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú Ï̂Ñ˛ ˆ◊!òÓk˛ Ñ˛Ó˚yÓ˚ ãòƒ ¢yïyÓ˚íì˛ ˆÑ˛yòÁ @˘Ã£í Ï̂ÎyÜƒ õyòî[˛ ˆò£zó Îy£ẑ Ï£yÑ˛ î%!›˛

õyey (dimensions) xyÓ˚Á =Ó˚&c˛ô)í≈ !£¢y Ï̂Ó !Ó Ï̂Ó!â˛ì˛ £Î˚ñ ÎyÓ˚ ~Ñ˛!›˛ £ú ˆfl˛Òú ~ÓÇ x˛ôÓ˚!›˛ › Δ̨y™!õüò ≤ÃÎ%!_´–

ˆfl˛Ò Ï̂úÓ˚ !¶˛!_ Ï̂ì˛ñ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú Ï̂Ñ˛ !ì˛ò ≤ÃÑ˛yÓ˚ ˆ◊!íÓk˛ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ˆúyÑ˛yú ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨

(LAN), ˆõ Ï̂› Δ̨y˛ô!ú›˛ò ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨  (MAN) ~ÓÇ ÁÎ˚y£zv˛ ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨  (WAN)– › Δ̨y™!õüò ≤ÃÎ%!_´Ó˚

!¶˛!_ Ï̂ì˛ñ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú ˛ô Ï̂Î˚r›˛ÈÙÈ›%̨ ÈÙÈ˛ô Ï̂Î˚r›˛ ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ ¢¡±â˛yÓ˚ (broadcast) ˆò›˛ÁÎ˚yÑ≈˛ !£¢yˆÏÓ

ˆ◊!íÓk˛ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

ˆúyÑ˛yú ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨ ¢ (LAN) ≠ LAN £ú ~Ñ˛ ≤ÃÑ˛y Ï̂Ó˚Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨  Îy ˆÑ˛Óúõye

~Ñ˛!›˛ ˆäÈy Ï̂›˛y ˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛Èú S¢yïyÓ˚íì˛ ~Ñ˛ ÓÜ≈õy£zú Óy ì˛yÓ˚ Ñ˛ Ï̂õÓ˚ õ Ï̂ïƒ Ìy Ï̂Ñ˛V ˆÎõò x!ö˛¢ñ Óy!v ¸̨



NSOU  SE-EC-1164

Óy !Ó!”˛Ç S!â˛e ≠ 5.3V ã%̂ Ïv ¸̨ Ìy Ï̂Ñ˛– LANÈÙÈ~ ¢ÇÎ%_´ Ñ˛!¡ôv z̨›˛yÓ˚=!ú Ï̂ì˛ ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  x˛ôy Ï̂Ó˚!›˛Ç ÓƒÓfl˛iy

Ìy Ï̂Ñ˛– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ö˛y£zú ¢y¶≈̨ yÓ˚ !£¢y Ï̂Ó õ Ï̂òyò#ì˛ Ñ˛Ó˚y £Î˚ñ ÎyÓ˚ õ Ï̂ïƒ ¢õhfl˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú £zòfi›˛ú

Ñ˛Ó˚y Ìy Ï̂Ñ˛ ~ÓÇ ~!›˛ ˆò›˛ÁÎ˚yÑ≈̨ !›˛ Ï̂Ñ˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚– ~!›˛ ~õò ¢ö˛›˛ÁÎ˚ƒyÓ˚Á ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ Ó˚y Ï̂Ö Îy ˆò›˛ÁÎ˚y Ï̂Ñ≈̨

¢ÇÎ%_´ xòƒyòƒ Ñ˛!¡ôv z̨›˛yÓ̊=!ú myÓ̊y ¶˛yÜ (share) Ñ˛Ó̊y ÎyÎ̊– ö˛y£zú ¢y¶≈̨ y Ï̂Ó̊Ó̊ ¢y Ï̂Ì ¢ÇÎ%_´ xòƒyòƒ Ñ˛!¡ôv z̨›˛yÓ̊=!ú Ï̂Ñ˛

ÁÎ˚yÑ≈̨ Ï̂fi›˛üò Ó Ï̂ú– ÁÎ˚yÑ≈̨ Ï̂fi›˛üò=!ú ö˛y£zú ¢y¶≈̨ y Ï̂Ó˚Ó˚ ˆâ˛ Ï̂Î˚ Ñ˛õ ü!_´üyú# £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ì˛y Ï̂îÓ˚ £yv≈̨  v»̨ y£ẑ Ï¶˛

x!ì˛!Ó˚_´ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆÓ!üÓ˚¶˛yÜ LANÈÙÈ~ñ Ñ˛!¡ôv z̨›˛yÓ˚ ¢Ç Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ ì˛yÓ˚ (Wire) ÓƒÓ£*ì˛ £Î˚–

[!â˛e ≠ 5.3]

ÁÎ˚y£zv˛ ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨ ¢ (WAN) ≠ WAN £ú ~Ñ˛!›˛ Ó,£Í ˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛Èú ˆÎõò ü£Ó˚ñ Ó˚yãƒñ

ˆîü Óy ~õò!Ñ˛ ˛ô%̂ ÏÓ˚y !Ó Ï̂ŸªÓ˚ õ Ï̂ïƒ x Ï̂òÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ xyhs˛É¢Ç Ï̂ÎyÜ Ñ˛Ó˚yÓ˚ ÓƒÓfl˛iy S!â˛e≠ 5.4V– ~£z ïÓ˚̂ ÏòÓ˚

ˆò›˛ÁÎ˚yÑ≈̨ =!ú ¢Ç Ï̂Îy Ï̂ÜÓ˚ ãòƒ ˆ›˛!ú Ï̂ö˛yò úy£zòñ v z̨̨ ô@˘Ã£ !úB˛ ~ÓÇ xòƒyòƒ î)Ó˚̨ ôyÕ‘yÓ˚ ˆÎyÜy Ï̂ÎyÜ ≤ÃÎ%!_´ ÓƒÓ£yÓ˚

Ñ˛ Ï̂Ó˚– ~£z ãyì˛#Î˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú Ñ˛ Ï̂Î˚Ñ˛ Ï̂üy Óy Ñ˛ Ï̂Î˚Ñ˛ £yãyÓ˚ õy£zú ~úyÑ˛y ˆÎõò ¢Ó˚Ñ˛y!Ó˚ Á ˆÓ¢Ó˚Ñ˛y!Ó˚ ˛ôƒy Ï̂Ñ˛›˛

¢%£z!â˛Ç ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ ãyì˛#Î˚ ˆ›˛!ú Ï̂ö˛yò ˆò›˛ÁÎ˚yÑ≈̨  ˛ô!Ó˚̂ ÏÓüò Ñ˛Ó˚yÓ˚ ãòƒ !v˛ãy£zò Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ

~Ñ˛!›˛ ¢Çfl įy WAN ÈÙÈ~Ó˚ õyïƒ Ï̂õ ì˛yÓ˚ òÎ˚y!î!Õ‘ñ ˆâ˛ß¨y£z ~ÓÇ õ%¡∫y£ẑ ÏÎ˚Ó˚ x!ö˛ Ï̂¢ ÓƒÓ£*ì˛ úƒyò=!ú ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚

¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Î!îÁ ˆÑ˛yòÁ WAN Óƒ!_´Üì˛ ÓƒÓ¢y Ï̂Î˚Ó˚ õy!úÑ˛yòyï#ò £ Ï̂ì˛ ˛ôy Ï̂Ó˚ Óy ¶˛yv ¸̨y ˆòÁÎ˚y

ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ ~!›˛ ¢yïyÓ̊íì˛ ~Ñ˛!›˛ ˛ôyÓ!úÑ˛ ˆò›˛ÁÎ̊yÑ≈̨  Îy ˆäÈy Ï̂›˛y ~ÓÇ õïƒÓì≈̨ # xyÑ˛y Ï̂Ó̊Ó̊ ˆò›˛ÁÎ̊yÑ≈̨ =!ú Ï̂Ñ˛ ~Ñ˛¢y Ï̂Ì

¢ÇÎ%_´ Ñ˛Ó˚yÓ˚ ãòƒ !v˛ãy£zò Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛– WAN ~Ó˚ Ó,£_õ v z̨îy£Ó˚í £ú £zr›˛yÓ˚̂ Ïò›˛– WAN ÓƒÓ¢y!Î˚Ñ˛

≤Ã!ì˛¤˛yò=!ú Ï̂ì˛ x Ï̂òÑ˛ ¢%!Óïy ˆîÎ˚ ~Ó˚ õ Ï̂ïƒ Ñ˛ Ï̂Î˚Ñ˛!›˛ !ò¡¨Ó˚*˛ô ≠

 ~!›˛ xÓfl˛iy Ï̂òÓ˚ òõò#Î˚ì˛y (flexibility of location) ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ñ˛yÓ˚í ~Ó˚ õyïƒ Ï̂õ ~Ñ˛£z ˆv˛›˛y

ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆÎ Ï̂Ñ˛y Ï̂òy xÓfl˛iyò ˆÌ Ï̂Ñ˛ Ñ˛yã Ñ˛Ó˚y ÎyÎ˚–

 ~Ó˚ õyïƒ Ï̂õ £zÈÙÈˆõú ~ÓÇ ö˛y£zú ˆüÎ˚yÓ˚ Ñ˛ Ï̂Ó˚ üyÖy x!ö˛¢=!úÓ˚ õ Ï̂ïƒ ˆÎyÜy Ï̂ÎyÜ ÓƒÓfl˛iy v z̨ß¨ì˛ Ñ˛Ó˚y

ˆÎˆÏì˛ ˛ôyˆÏÓ˚–

 ~!›˛ ~Ñ˛!›˛ ¢Çfl˛iyÓ˚ ˆÑ˛w#¶)̨ ì˛ ˆv˛›˛y ÓƒyÑ˛xy˛ô !¢ Ï̂fi›˛õ Ï̂Ñ˛ ¢£yÎ˚ì˛y Ñ˛Ó˚̂ Ïì˛ ˛ô Ï̂Ó˚–

 ˆÎ ¢Ñ˛ú ¢Çfl˛iyÓ˚ x Ï̂òÑ˛ ˆäÈy Ï̂›˛y ˆäÈy Ï̂›˛y ~ÓÇ xyhs˛É¢¡ô!Ñ≈̨ ì˛ x!ö˛¢ (interrelated offices) xy Ï̂äÈ

ì˛yÓ˚y ¢Ñ˛ú x!ö˛¢ÈÙÈ~Ó˚ ö˛y£zú=!ú ˆÑ˛w#Î˚¶˛y Ï̂Ó ¢M˛ÈÎ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ì˛Ìƒ ˆ˛ô Ï̂ì˛

˛ôy Ï̂Ó̊–



NSOU  SE-EC-11 65

[!â˛e ≠ 5.4]

ˆõ Ï̂› Δ̨y˛ô!ú›˛ò ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨ ¢ (MAN) ≠ MAN ~õò ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  Îy ~Ñ˛!›˛ ü£Ó˚ ~ÓÇ ì˛yÓ˚

ü£Ó˚ì˛!úÓ˚ õ Ï̂ì˛y ~Ñ˛!›˛ Úõ£yòÜÓ˚Û xM˛Èú ã%̂ Ïv ¸̨ !Óhfl+̨ ì˛ Ìy Ï̂Ñ˛ S!â˛e≠ 5.5V– òyõ!›˛ ˆÌ Ï̂Ñ˛ ˆÓyG˛y ÎyÎ˚ñ ~£z ïÓ˚̂ ÏòÓ˚

ˆò›˛ÁÎ˚yÑ≈̨  ¢yïyÓ˚íì˛ õ£yòÜÓ˚ xM˛È Ï̂úÓ˚ ãòƒ ¢ÇÓ˚!«˛ì˛ Ìy Ï̂Ñ˛ ˆÎÖy Ï̂ò ü£Ó˚!›˛ Ï̂ì˛ ÓƒÓ£*ì˛ úƒyò=!ú ã%̂ Ïv ¸̨ñ ˛ô%̂ ÏÓ˚y

ü£ Ï̂Ó˚Ó˚ ãòƒ ~Ñ˛!›˛ Óv ¸̨ ˆò›˛ÁÎ˚yÑ≈̨  ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~!›˛ ˆÑ˛yòÁ ~Ñ˛Ñ˛ ˆò›˛ÁÎ˚yÑ≈̨  ˆÎõò ˆÑ˛yòÁ ˆÑ˛Óú ˆ›˛!ú!¶˛üò

ˆò›˛ÁÎ˚yÑ≈̨  Óy ~!›˛ ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ úƒyò ¢Ç Ï̂Îy Ï̂ÜÓ˚ õyïƒõ ¢ÇÜ!‡˛ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– MAN ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ¢Çfl˛iy

myÓ˚y ˛ô!Ó˚â˛y!úì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ SˆÎõò ~Ñ˛!›˛ ü£ Ï̂Ó˚ ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ x!ö˛¢¢£ ~Ñ˛!›˛ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚›˛ ˛ô!Ó˚â˛y!úì˛ MANV

Óy ~Ñ˛£z ü£ Ï̂Ó˚ ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚›˛ myÓ˚y ÓƒÓ£yÓ˚ ~Ñ˛!›˛ MAN–

[!â˛e ≠ 5.5]

Internet
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5.6.4 ˆò›˛ÁÎ˚yÑ≈̨  ›˛ Į̈̂ ôyú!ã

›˛ Į̈̂ ôyú!ã ü∑!›˛ Óyhfl˛!ÓÑ˛¶˛y Ï̂Ó Óy ˆÎÔ!_´Ñ˛¶˛y Ï̂Ó ˆÑ˛yòÁ ˆò›˛ÁÎ˚yÑ≈̨  Ñ˛y‡˛y Ï̂õy !òï≈yÓ˚̂ ÏíÓ˚ v z̨̨ ôyÎ˚̂ ÏÑ˛ ˆÓyG˛yÎ˚–

~Ñ˛!›˛ ›˛ Į̈̂ ôyú!ã ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ xyÑ˛yÓ˚ !£¢y Ï̂Ó !Ó Ï̂Óâ˛òy Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~!›˛ ¢õhfl˛ ˆò›˛ÁÎ˚yÑ≈̨  !ú Ï̂B˛Ó˚ õ Ï̂ïƒ

ãƒy!õ!ì˛Ñ˛ v z̨̨ ôfl˛iy˛ôòy– ˛ô§yâ˛!›˛ ˆÓ!¢Ñ˛ ›˛ Į̈̂ ôyú!ã Ó˚̂ ÏÎ˚̂ ÏäÈñ Óy¢ñ !Ó˚Çñ fi›˛yÓ˚ñ !› Δ̨ ~ÓÇ ˆõü–

1. Óy¢ ›˛ Į̈̂ ôyú!ã (Bus Topology) ≠ v z̨¶˛Î˚ ≤Ãy Ï̂hs˛ ›˛y!õ≈̂ Ïò›˛ Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢õhfl˛ !v˛¶˛y£z¢ ¢Ç Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛

Óy¢ ›˛ Į̈̂ ôyú!ã ~Ñ˛!›˛ ¢yïyÓ˚í Óy¢ Óy ÓƒyÑ˛ Ï̂Óyò S~Ñ˛!›˛ ~Ñ˛Ñ˛ ˆÑ˛ÓúV ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– ÓƒyÑ˛ Ï̂Óyò!›˛ ~Ñ˛!›˛ ¶˛yÜ

Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y Ñ˛!õv z̨!ò Ï̂Ñ˛üò õyïƒõ !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ~ÓÇ ≤Ã!ì˛!›˛ ˆòyv˛ Sö˛y£zú ¢y¶≈̨ yÓ˚ñ ÁÎ˚yÑ≈̨ Ï̂fi›˛üò ~ÓÇ

ˆ˛ô!Ó˚̂ Ïö˛Ó˚yúV ~Ó˚ ¢y Ï̂Ì ~Ñ˛!›˛ £zr›˛yÓ˚̂ Ïö˛¢ ¢Ç Ï̂ÎyÜÑ˛yÓ˚# Î%_´ Ìy Ï̂Ñ˛– ÎÖò£z ˆÑ˛yòÁ Óyì≈̨ y ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ˆ≤ÃÓ˚í Ñ˛yÓ˚

£Î˚ñ ˆ¢!›˛ ˆÑ˛Óú ì˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ~Ñ˛ ≤Ãyhs˛ ˆÌ Ï̂Ñ˛ xòƒ ≤Ãyhs˛ î%!›˛ ›˛y!õ≈̂ Ïò›˛ Ï̂Ó˚Ó˚ õy Ï̂G˛ Îyì˛yÎ˚yì˛ Ñ˛ Ï̂Ó̊–

Óyì≈̨ y (message) ≤Ã!ì˛!›˛ ˆfi›˛üò ˆ˛ô!Ó˚̂ ÏÎ˚ ÎyÁÎ˚yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ˆfi›˛üò!›˛ Óyì≈̨ yÓ˚ Ühs˛Óƒ !‡˛Ñ˛yòy!›˛ ˛ôÓ˚#«˛y Ñ˛ Ï̂Ó˚–

Óyì≈̨ y!›˛Ó˚ !‡˛Ñ˛yòy!›˛ Î!î ˆfi›˛üò!›˛Ó˚ !‡˛Ñ˛yòyÓ˚ ¢y Ï̂Ì ˆõ Ï̂ú ì˛ Ï̂Ó ˆfi›˛üò!›˛ Óyì≈̨ y!›˛ @˘Ã£í Ñ˛Ó˚̂ ÏÓ– Î!î !‡˛Ñ˛yòy!›˛ òy

ˆõ Ï̂úñ ì˛ Ï̂Ó Óy¢!›˛ ˛ôÓ˚Óì≈̨ # ˆfi›˛ü Ï̂ò Óyì≈̨ y ˛ôy‡˛y Ï̂Ó– !â˛e 5.6 ~Ó˚ õyïƒ Ï̂õ xyõÓ˚y ˆîÖ Ï̂ì˛ ˛ôy!FäÈ ~Ñ˛!›˛ ˆÑ˛Óú

Óy ÓƒyÑ˛ Ï̂Óyò!›˛Ó˚ ¢y Ï̂Ì !Ñ˛¶˛y Ï̂Ó ¢y¶≈̨ yÓ˚ñ ÁÎ˚yÑ≈̨ Ï̂fi›˛üò ~ÓÇ !≤Ãr›˛yÓ˚=!ú ¢ÇÎ%_´ Ìy Ï̂Ñ˛–

[!â˛e ≠ 5.6]

2. !Ó˚Ç ›˛ Į̈̂ ôyú!ã (Ring Topology) ≠ ~£z ›˛ Į̈̂ ôyú!ã Ñ˛!¡ôv z̨›˛yÓ˚=!ú ˆÑ˛Ó Ï̂úÓ˚ ~Ñ˛!›˛ Ó,̂ Ï_ fl˛iy˛ôò

Ñ˛Ó˚y £Î˚ Ñ˛yÓ˚í Óy¢ ›˛ Į̈̂ ôyú!ãÓ˚ õ Ï̂ì˛y ~Öy Ï̂ò ˆÑ˛yòÁ ˆü°Ï ≤Ãyhs˛ (terminated ends) ˆò£z S!â˛e 5.7V– ~ÖyˆÏò

≤Ã!ì˛!›˛ ˆòy Ï̂v˛Ó˚ !‡˛Ñ˛ î%ãò ≤Ã!ì˛ Ï̂Óü# Ìy Ï̂Ñ˛– ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ v ẑ̨ Ïj Ï̂üƒ Ühs˛Óƒ ˆ˛ô§ÔäÈy Ï̂òy ˛ôÎ≈hs˛ ¢õhfl˛ Óyì ≈̨y ~Ñ˛£z

!Ó˚Ç !î Ï̂Î˚ ºõí Ñ˛ Ï̂Ó˚ Sá!v ¸̨Ó˚ Ñ§̨ y›˛yÓ˚ !î Ï̂Ñ˛ Óy á!v ¸̨Ó˚ Ñ§̨ y›˛yÓ˚ !Ó˛ôÓ˚#ì˛ !î Ï̂Ñ˛V– !Ó˚Ç Ï̂Î˚Ó˚ ≤Ã!ì˛!›˛ ˆòyv˛ ~Ñ˛!›˛ !Ó˚!˛ô›˛yÓ˚

xhs˛¶%≈̨ _´ Ñ˛ Ï̂Ó˚– ÎÖò ˆÑ˛yòÁ ˆòyv˛ xòƒ !v˛¶˛y£ẑ Ï¢Ó˚ v ẑ̨ Ïj Ï̂üƒ !ò!î≈‹T !¢Üòƒyú ˛ôyÎ˚ñ ì˛Öò ~Ó˚ !Ó˚!˛ô›˛yÓ˚ !Ó›˛=!ú Ï̂Ñ˛

˛˛ô%òÓ˚yÎ˚ v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚ ~ÓÇ ˆ¢=!ú Ï̂Ñ˛ ì˛y Ï̂Ó˚Ó˚ (Wire) õˆÏïƒ !îˆÏÎ˚ Ühs˛ˆÏÓƒ ˛ôy!‡˛ˆÏÎ˚ ˆîÎ˚–
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!Ó˚Ç ›˛ Į̈̂ ôyú!ãÓ˚ ¢%!Óïy=!ú !ò¡¨Ó˚*˛ô ≠

 £zòfi›˛ú ~ÓÇ ˛ô%òÓ˚yÎ˚ Ñ˛ò!ö˛ÜyÓ˚ Ñ˛Ó˚y ¢£ã

 ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ Ï̂Ñ˛ !Ó̊Ç!›˛ Ï̂ì˛ ¢õyò x!ïÑ˛yÓ̊ ˆîÁÎ̊y

£Î˚– ¢%ì˛Ó˚yÇñ ˆÑ˛yòÁ ~Ñ˛Ñ˛ Ñ˛!¡ôv˛ z›˛yÓ˚£ z

ˆò›˛ÁÎ˚yÑ≈̨ Ï̂Ñ˛ ~Ñ˛ Ï̂â˛!›˛Î˚yÑ˛Ó˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy–

!Ó˚Ç ›˛ Į̈̂ ôyú!ãÓ˚ x¢%!Óïy=!ú !ò¡¨Ó˚*˛ô ≠

 ˆÑ˛yòÁ ˆÑ˛Óú Óy ˆòy Ï̂v˛Ó̊ ÓƒÌ≈ì˛y ú%̨ ô!›˛ Ï̂Ñ˛ ˆ¶˛ Ï̂à

ˆîÎ̊ ~ÓÇ ˛ô%̂ ÏÓ̊y ˆò›˛ÁÎ̊yÑ≈̨ !›˛ Ï̂Ñ˛ x Ï̂Ñ˛ Ï̂ãy Ñ˛ Ï̂Ó̊ !î Ï̂ì˛

˛ôy Ï̂Ó̊–

 ¢ Ï̂Ó≈yFâ˛ !Ó̊Ç Ï̂Î̊Ó̊ ˜îá≈ƒ ~ÓÇ ˆòy Ï̂v˛Ó̊ ¢ÇÖƒy ¢#õyÓk˛– [!â˛e ≠ 5.7]

3. fi›˛yÓ˚ ›˛ Į̈̂ ôyú!ã (Star Topology) ≠ ~£z ›˛ Į̈̂ ôyú!ã Ï̂ì˛ñ !v˛¶˛y£z¢=!ú ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢Ó˚y¢!Ó˚

Î%_´ òÎ˚ñ ì˛ Ï̂Ó ~=!ú £yÓ Óy Ñ˛ò Ï̂¢ Ï̂r› Δ̨›˛Ó˚ S!â˛e 5.8V òy Ï̂õ ˛ô!Ó˚!â˛ì˛ ~Ñ˛!›˛ ˆÑ˛w#Î˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ ¢ÇÎ%_´

Ó˚̂ ÏÎ˚̂ ÏäÈ– £yÓ!›˛ ˆÑ˛w#Î˚ !òÎ˚yõÑ˛ (central controller) !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ~ÓÇ Î!î ˆÑ˛yòÁ ˆòyv˛ xòƒ ˆòy Ï̂v˛

ˆv˛›˛y ˆ≤ÃÓ˚í Ñ˛Ó˚̂ Ïì˛ â˛yÎ˚ ì˛ Ï̂Ó ~!›˛ Óyì≈̨ y!›˛ Ï̂Ñ˛ ~!Ü Ï̂Î˚ ˆîÎ˚ (boosts up) ~ÓÇ v z̨!j‹T ˆòy Ï̂v˛ Óyì≈̨ y ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚–

~£z ›˛ Į̈̂ ôyú!ã!›˛ ¢yïyÓ˚íì˛ ›%̨ £ẑ Ïfi›˛v˛ ˆ˛ôÎ˚yÓ˚ ì˛y Ï̂Ó˚Ó˚ (twisted-pair cable) ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ñ ì˛ˆÏÓ ˆÑ˛y!:Î˚yú ˆÑ˛Óú

Óy ö˛y£zÓyÓ˚ x˛ô!›˛Ñ˛ ˆÑ˛Óú!›˛Á ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

fi›˛yÓ˚ ›˛ Į̈̂ ôyú!ãÓ˚ ¢%!Óïy=!ú !ò¡¨Ó˚*˛ô ≠

 ~!›˛ ≤Ã!ì˛fl˛iy˛ôò (Install) Ñ˛Ó˚y ¢£ã–

 ˆÑ˛yòÁ ˆòyv˛ ÓƒÌ≈ £ Ï̂ú Óy ˆò›˛ÁÎ˚yÑ≈̨  ˆÌ Ï̂Ñ˛

¢Ó˚y Ï̂òy £ Ï̂úÁ ˆò›˛ÁÎ˚yÑ≈̨  Óƒy£ì˛ £Î˚ òy–

 fi›˛yÓ ˚ ›˛ˆ Ï ˛ôyú!ãˆÏì˛ e&!›˛Î %_´ xÇü=!ú

¢òy_´Ñ˛Ó˚í ~ÓÇ e&!›˛Î%_´ xÇü=!ú x˛ô¢yÓ˚í

¢£ã–

fi›˛yÓ˚ ›˛ Į̈̂ ôyú!ãÓ˚ x¢%!Óïy=!ú !ò¡¨Ó˚*˛ô ≠

 ~Ó˚ ãòƒ î#á≈ ì˛y Ï̂Ó˚Ó˚ ≤Ã Ï̂Î˚yãò–

 £yÓ!›˛ Î!î ÓƒÌ≈ £Î̊ ì˛ Ï̂Ó ~Ó̊ ¢y Ï̂Ì Î%_´ ˆòyv˛=!ú

x«˛õ £ Ï̂Î˚ Îy Ï̂Ó–

 Óy¢ ~ÓÇ !Ó˚Ç ›˛ Į̈̂ ôyú!ãÓ˚ ¢y Ï̂Ì ì%̨ úòy Ñ˛Ó˚̂ Ïú £y Ï̂ÓÓ˚ îyõ ~£z ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  x Ï̂òÑ˛›˛y£z ÓƒÎ˚Ó˝ú–

4. ˆõ¢ ›˛ Į̈̂ ôyú!ã (Mesh Topology) ≠ ˆõ¢ ›˛ Į̈̂ ôyú!ã Ï̂ì˛ ≤Ã!ì˛!›˛ ˆòy Ï̂v˛Ó˚ ¢y Ï̂Ì ≤Ã!ì˛!›˛ ˆòy Ï̂v˛Ó˚

ˆv˛!v˛ Ï̂Ñ˛ Ï̂›˛v˛ ˛ô Ï̂Î˚r›˛ÈÙÈ›%̨ ÈÙÈ˛ô Ï̂Î˚r›˛ !úB˛ Óy ¢Ç Ï̂ÎyÜ Ìy Ï̂Ñ˛ S!â˛e 5.9V– ˆõ¢ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ˆ≤Ã!Ó˚ì˛ Óyì≈̨ y=!ú v z̨Í¢ ˆÌ Ï̂Ñ˛

Ühs˛Óƒ ˛ôÎ≈hs˛ ˆÎ ˆÑ˛yòÁ ¢Ω˛yÓƒ ˛ôÌ !î Ï̂Î˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ ¢¡ô)í≈Ó˚* Į̈̂ ô ¢ÇÎ%_´ ˆõ¢ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  n ¢ÇÖƒÑ˛

!v˛¶˛y£z¢=!ú Ï̂ì˛ !úB˛ Ñ˛Ó˚yÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ !ú Ï̂B˛Ó˚ ¢ÇÖƒy £ú n (n-1)1/2– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ Î!î ˆÑ˛yòÁ ¢Çfl˛iyÓ˚

[!â˛e ≠ 5.8]
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˛ô§yâ˛!›˛ ˆòyv˛ Ìy Ï̂Ñ˛ ~ÓÇ ~Ñ˛!›˛ ˆõ¢ ›˛ Į̈̂ ôyú!ã Óyhfl˛ÓÓyÎ˚ò Ñ˛Ó˚̂ Ïì˛ â˛yÎ˚ ì˛ Ï̂Ó 5 (5-1)/2 xÌ≈yÍ 10!›˛ !ú Ï̂B˛Ó˚

≤Ã Ï̂Î˚yãò– ~äÈyv ¸̨yÁ ~£z !úB˛=!ú ¢õß∫Î˚ Ñ˛Ó˚̂ Ïì˛ñ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ≤Ã!ì˛!›˛ !v˛¶˛y£ẑ Ï¢ xÓüƒ£z (n-1) Ñ˛!õv z̨!ò Ï̂Ñ˛üò

S£zò˛ô%›˛/xyv z̨›˛˛ô%›˛V ˆ˛ôy›≈̨  ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó–

ˆõ¢ ›˛ Į̈̂ ôyú!ãÓ˚ ¢%!Óïy=!ú !ò¡¨Ó˚*˛ô ≠

 Î!î ˆÑ˛yòÁ !úB˛ ÓƒÓ£yÓ̊ Ñ˛Ó̊y òy £Î̊ñì˛ Ï̂Ó

ì˛y ˛ô%̂ ÏÓ˚y !¢ Ï̂fi›˛õ!›˛ Ï̂Ñ˛ x«˛õ Ñ˛ Ï̂Ó˚ òy–

 ˆòyv˛=!úÓ˚ õ Ï̂ïƒ ¢Ó˚y¢!Ó˚ ¢Ç Ï̂ÎyÜ ÌyÑ˛yÎ˚

ˆÎyÜy Ï̂ÎyÜ o&ì˛ £Î˚–

 ˆò›˛ÁÎ˚yÑ≈̨  e&!›˛ ¢òy_´ Ñ˛Ó˚y ¢£ã–

ˆõ¢ ›˛ Į̈̂ ôyú!ãÓ˚ x¢%!Óïy=!ú !ò¡¨Ó˚*˛ô ≠

 ~!›˛ £zòfi›˛ú Ñ˛Ó˚y ~ÓÇ ˛ô%òÓ˚yÎ˚ Ñ˛ò!ö˛ÜyÓ˚

Ñ˛Ó˚y ü_´–

 ~!›˛ ¢Ó Ï̂â˛ Ï̂Î˚ ÓƒÎ˚Ó˝ú ˆò›˛ÁÎ˚yÑ≈̨ –

5. !› Δ̨ ›˛ Į̈̂ ôyú!ã ≠ ~Ñ˛!›˛ !› Δ̨ ¢õyhs˛Ó˚yú Óy¢ ~ÓÇ fi›˛yÓ˚ ›˛ Į̈̂ ôyú!ãÓ˚ ˜Ó!ü‹Tƒ=!ú Ï̂Ñ˛ ~Ñ˛!eì˛ Ñ˛ Ï̂Ó˚ Ü!‡˛ì˛

S!â˛e 5.10V– ~!›˛ ~Ñ˛!›˛ Óy¢ ÓƒyÑ˛ Ï̂Óyò ì˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ fi›˛yÓ˚ Ñ˛ò!ö˛ÜyÓ˚ Ñ˛Ó˚y ÁÎ˚yÑ≈̨ Ï̂fi›˛üò=!úÓ˚ @˘Ã&˛ô !ò Ï̂Î˚

[!â˛e ≠ 5.9]

Ü!‡˛ì˛– ≤Ã!ì˛!›˛ ˆòyv˛ ¢Ó˚y¢!Ó˚ ˆÑ˛w#Î˚ £yÓ=!ú Ï̂ì˛ ≤’yÜ Ñ˛Ó˚y

£Î̊ òy– ˆòy Ï̂v˛Ó̊ ˆÓ!üÓ̊¶˛yÜ£z ~Ñ˛!›˛ ˆÜÔí £y Ï̂ÓÓ̊ (secondary
hub) ¢y Ï̂Ì ¢ÇÎ%_´ Ìy Ï̂Ñ˛ Îy ˛ô Ï̂Ó˚y«˛¶˛y Ï̂Óñ ˆÑ˛w#Î˚ £y Ï̂ÓÓ˚

(central hub) ¢y Ï̂Ì ¢ÇÎ%_´– ~£z ›˛ Į̈̂ ôyú!ãÓ˚ ≤Ã!ì˛!›˛ ˆÜÔí

£yÓ ~Ñ˛!›˛ üyÖyÓ˚ v z̨Í˛ôyîÑ˛ (originating point of a
branch) !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊ ˆÎÖy Ï̂ò xòƒyòƒ ˆòyv˛=!ú ¢ÇÎ%_´

Ìy Ï̂Ñ˛– ÎÖò ˆÑ˛y Ï̂òy ˆò›˛ÁÎ˚yÑ≈̨  ›˛ Į̈̂ ôyú!ã ¢Ó Ï̂â˛ Ï̂Î˚ v z̨̨ ôÎ%_´–

 ~Ñ˛!›˛ ¢Ç Ï̂Ñ˛ì˛ Óy !¢Üòƒyúñ £y Ï̂ÓÓ˚ ü,Cú !î Ï̂Î˚

ÎyÁÎ̊yÓ̊ ¢y Ï̂Ì ¢y Ï̂Ì ì˛yÓ̊ Îyì˛yÎ̊yì˛ î)Ó̊ Ï̂cÓ̊ ˛ô!Ó̊õyí

Óyv ¸̨̂ Ïì˛ Ìy Ï̂Ñ˛–

 ~!›˛ !Ó!¶˛ß̈ ˆòyv˛ ˆÌ Ï̂Ñ˛ ˆÎyÜy Ï̂ÎyÜ ˆÑ˛ !Ó!FäÈß̈Ñ˛Ó̊í

~ÓÇ x@˘Ãy!ïÑ˛yÓ˚ ˆîÁÎ˚yÓ˚ xò%õ!ì˛ ˆîÎ˚–

 ~!›˛ !Óîƒõyò ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ (existing network)
¢£ã ≤Ã¢yÓ˚̂ ÏíÓ˚ (expansion) xò%õ!ì˛ ˆîÎ˚–[!â˛e ≠ 5.10]

!› Δ̨ ›˛ Į̈̂ ôyú!ãÓ˚ x¢%!Óïy !ò¡¨Ó˚*˛ô ≠

 ÓƒyÑ˛ Ï̂Óyò úy£zò!›˛ ˆ¶˛ Ï̂à ˆÜ Ï̂ú ˛ô%̂ ÏÓ˚y !Ó¶˛yÜ!›˛ x Ï̂Ñ˛ Ï̂ãy £ Ï̂Î˚ ÎyÎ˚–

 xòƒyòƒ ›˛ Į̈̂ ôyÏú!ãÓ˚ ì%̨ úòyÎ˚ ~!›˛ Ñ˛ò!ö˛ÜyÓ˚ Ñ˛Ó˚y ~ÓÇ ì˛yÓ˚Î%_´ Ñ˛Ó˚y xyÓ˚Á Ñ˛!‡˛ò–
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5.6.5 ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢

ˆò›˛ÁÎ˚yÑ≈̨ =!ú ≤Ã!ì˛!îò xyÓ˚Á ã!›˛ú ~ÓÇ xyÓ˚Á !Óhfl+̨ ì˛ £ Ï̂Î˚ v z̨‡˛ Ï̂äÈ– ¢%ì˛Ó˚yÇ ã!›˛úì˛y £…y¢ Ñ˛Ó˚yÓ˚ ãòƒ

Ñ˛ Ï̂Î˚Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢ ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢=!ú î«˛ ˆÎyÜy Ï̂ÎyÜ ~Ó˚ ãòƒ ÓƒÓ£*ì˛

ˆòyv˛=!ú Ï̂Ñ˛ ˆÑ˛yòÁ ˆò›˛ÁÎ˚yÑ≈̨  ¢ÇÎ%_´ £ Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢=!úÓ˚ õ Ï̂ïƒ ~òxy£z!¢ñ ¢%£zâ˛ñ

Ó˚yv z̨›˛yÓ˚ñ !Ó ã ~ÓÇ ˆÜ›˛Á Ï̂Î˚ xhs˛¶%≈̨ _´ Ó˚̂ ÏÎ˚̂ ÏäÈ–

1. £yÓ (Hub) ≠ ~!›˛ ~Ñ˛!›˛ ˆäÈy Ï̂›˛y Óy: Îy ~Ñ˛!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢y Ï̂Ì ˛ô,ÌÑ˛ !v˛¶˛y£z¢=!ú Ï̂Ñ˛ ¢ÇÎ%_´

Ñ˛ Ï̂Ó˚ñ Îy Ï̂ì˛ ì˛yÓ˚y ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– £yÓ!›˛ ˛ô,ÌÑ˛ ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£z¢=!ú ˆÌ Ï̂Ñ˛

¢Ç Ï̂Ñ˛ì˛ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ ¢Ç Ï̂Ñ˛ì˛=!ú Ï̂Ñ˛ Ó!ï≈ì˛ (amplifying) Ñ˛ Ï̂Ó̊

~ÓÇ ì˛yÓ̊˛ô Ï̂Ó̊ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ¢ÇÎ%_´ !ò!î≈‹T !v˛¶˛y£ẑ Ï¢ ì˛y Ï̂îÓ̊ ˆ≤ÃÓ̊í

Ñ˛ Ï̂Ó̊– !¢Üòƒy Ï̂úÓ̊ ≤Ã¢y!Ó̊ì˛Ñ˛Ó̊í (Amplification) !ò!ÿ˛ì˛ Ñ˛ Ï̂Ó̊

ˆÎñ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ÌyÑ˛y !v˛¶˛y£z¢=!ú Ï̂ì˛ !ò¶≈̨ Ó˚̂ ÏÎyÜƒ ì˛Ìƒ ˆ˛ô§Ô Ï̂äÈ

Îy Ï̂Ó– ~Ñ˛!›˛ £yÓ Ï̂Ñ˛ ¢y£ẑ ÏÑ˛ Ï̂úÓ˚ â˛yÑ˛yÓ˚ ˆÑ˛w !£¢y Ï̂Ó !Ó Ï̂Óâ˛òy

Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ˆÎÖy Ï̂ò ˆfl˛ôyÑ˛=!ú S˛ô,ÌÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚V

!õ!úì˛ £Î˚– xyãÑ˛yúñ !Ó˚!˛ô›˛yÓ˚ ~ÓÇ £yÓ ü∑!›˛ ¢õyÌ≈Ñ˛¶˛y Ï̂Ó

ÓƒÓ£*ì˛ £Î˚ñ ì˛ Ï̂Ó Óyhfl˛ Ï̂Ó ˆ¢=!ú ~Ñ˛ òÎ˚– Î!îÁ ≤ÃyÌ!õÑ˛

hfl˛ Ï̂Ó˚ ~Ñ˛!›˛ £yÓ Ï̂Ñ˛ õy!Œ›˛ÈÙÈˆ˛ôy›≈̨  !Ó˚!˛ô›˛yÓ˚ !£¢y Ï̂Ó ¶˛yÓy ˆÎ Ï̂ì˛

˛ôyˆÏÓ˚– ¢yïyÓ˚íì˛ £yÓ=!ú 4 ˆÌˆÏÑ˛ 400 ˆ˛ôy›≈̨  ˛ôÎ≈hs˛ ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ô Ï̂ò ¢«˛õ– ~Ñ˛£z úƒyò (LAN) ~Ñ˛y!ïÑ˛

ˆõ!üò ¢Ç Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚–

2. Ó˚yv z̨›˛yÓ˚ (Router) ≠ ~£z î%!›˛ Óy ì˛ Ï̂ì˛y!ïÑ˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢Ç Ï̂Îy Ï̂ÜÓ˚ ãòƒ ~Ñ˛!›˛ ≤Ã Ï̂Î˚yãò#Î˚ ˆò›˛ÁÎ˚yÑ≈̨

!v˛¶˛y£z¢– Ó˚yv z̨›˛y Ï̂Ó˚Ó˚ ~Ñ˛õye ú«˛ƒ ì˛Ìƒ ˆ≤ÃÓ˚̂ ÏíÓ˚ ãòƒ ˆ¢Ó˚y Ó˚yhfl˛y Óy Ó˚&›˛!›˛Ó˚ ¢ı˛yò Ñ˛Ó˚y– !î Ï̂òÓ˚ ˆÓúy ˆò›˛ÁÎ˚yÑ≈̨

[!â˛e ≠ 5.11]

› Δ̨ƒy!ö˛ Ï̂Ñ˛Ó˚ ˛ô!Ó˚Óì≈̨ ò £ÁÎ˚yÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì Ó˚yv z̨›˛yÓ˚=!ú Ñ˛õ

Îyòã Ï̂›˛Ó˚ Ó˚&›˛=!ú ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ Ó˚yv z̨›˛yÓ˚

~Ñ˛!›˛ ˆ›˛!Óú ˜ì˛!Ó̊ Ñ˛̂ ÏÓ̊ñ ~Ñ˛!›˛ Ó̊yv z̨!›˛Ç ˆ›˛!Óú !ò!î≈‹T ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊

õ Ï̂ïƒ Ühs˛ Ï̂ÓƒÓ˚ ˆ¢Ó˚y Ó˚&›˛=!ú !v˛ãy£zò Ñ˛ Ï̂Ó˚ Ó˚y Ï̂Ö– ~Ñ˛!›˛

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ˆÑ˛yòÁ !Ó¶˛yÜ=!ú ¢Ó Ï̂â˛ Ï̂Î̊ Óƒhfl˛ì˛õ Ó̊yv z̨›˛yÓ̊=!ú

ì˛y !òï≈yÓ˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~Ó˚̨ ôÓ˚ ˆ¢£z Óƒhfl˛ì˛õ !Ó¶˛yÜ=!ú

˛ô!Ó˚fl˛ÒyÓ˚ òy £ÁÎ˚y xÓ!ï Ó˚yv z̨›˛yÓ˚ ~£z !Ó¶˛yÜ=!úÓ˚ â˛yÓ˚̨ ôy Ï̂ü

ˆv˛›˛y ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚ òy S!â˛e 5.12V– Ó˚yv z̨›˛yÓ˚=!ú ¢yïyÓ˚íì˛

ÓƒÎ˚Ó˝ú ~ÓÇ Ñ˛ò!ö˛ÜyÓ˚ Ñ˛Ó˚y Á Ó˚«˛íy Ï̂Ó«˛í Ñ˛Ó˚y ì%̨ úòyÎ˚

ü_´– Ó˚yv z̨›˛yÓ˚ ~Ñ˛!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ =Ó˚&c˛ô)í≈ v z̨̨ ôyîyò ~ÓÇ Î!î ì˛yÓ˚y ÓƒÌ≈ £Î˚ ì˛ Ï̂Ó ˆò›˛ÁÎ˚yÑ≈̨  ˛ô!Ó˚̂ Ï°ÏÓy=!ú

¶˛#°Ïí¶˛y Ï̂Ó «˛!ì˛@˘Ãhfl Į̈ £Î˚– ˆÓ!üÓ˚¶˛yÜ Ó˚yv z̨›˛yÓ˚=!ú ˆò›˛ÁÎ˚yÑ≈̨  hfl˛ Ï̂Ó˚ ì˛ Ï̂ÌƒÓ˚ ãòƒ xyÜì˛ Óy Ó!£Ü≈yõ# ¢Ç Ï̂Ñ˛ì˛=!ú

˛ôÓ˚#«˛y Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~äÈyv ¸̨yÁ Ó˚yv z̨›˛yÓ˚ ˆÑ˛yòÁ !ò!î≈‹T ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢y Ï̂Ì ˆò›˛ÁÎ˚yÑ≈̨  ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ xò%õ!ì˛ !î Ï̂ì˛

Óy òyÁ !î Ï̂ì˛ ˛ôy Ï̂Ó˚–

[!â˛e ≠ 5.12]
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3. !Ó˚!˛ô›˛yÓ˚ (Repeater) ≠ ~!›˛ ˆÎ Ï̂Ñ˛yòÁ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ≤ÃyÌ!õÑ˛ !v˛¶˛y£z¢– ~Ñ˛!›˛ !Ó˚!˛ô›˛yÓ˚ !úB˛ ~ £zòfi›˛ú

Ñ˛Ó˚y ¢Ç Ï̂Ñ˛ì˛ @˘Ã£í Ñ˛ Ï̂Ó˚ñ ~!›˛ ˛ô%òÓ˚yÎ˚ ˆãòy Ï̂Ó˚›˛ Ñ˛ Ï̂Ó˚ ~ÓÇ !Ó˚̂ Ïö ̨ ü Ñ˛!˛ô!›˛ !úÇÑ‰̨ ÈÙÈ~ ˆö˛Ó˚ì˛ ˛ôy‡˛yÎ˚– ~!›˛ Ñ˛Ó˚yÓ˚

xÌ≈ £ú !¢Üòƒyú!›˛ !Ó˚̂ Ïö ̨ ü £ÓyÓ˚ ˛ôÓ˚ ì˛y Ï̂Ó˚Ó˚ (Wire) õïƒ !î Ï̂Î˚ ÎyÓyÓ˚ ¢õÎ˚ ˆÎ Ï̂Ñ˛yòÁ Óyïy ˆÌ Ï̂Ñ˛ !ò Ï̂ã Ï̂Ñ˛

˛ô!Ó˚fl˛ÒyÓ˚ ~ÓÇ õ%_´ Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚– !â˛e 5.13ÈÙÈ~ñ ~Ñ˛!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ î%!›˛ !Ó¶˛yÜ !Ó˚!˛ô›˛yÓ˚ myÓ˚y ¢ÇÎ%_´ Ñ˛Ó˚y

£ Ï̂Î̊ Ï̂äÈ– !Ó̊!˛ô›˛yÓ̊=!ú ˆò›˛ÁÎ̊yÑ≈̨ Ï̂Ñ˛ ≤Ã¢y!Ó̊ì˛ Ñ˛Ó̊ Ï̂ì˛ ¢Ó Ï̂â˛ Ï̂Î̊ ˆÓ!ü ÓƒÓ£*ì˛ £Î̊– ¢õhfl˛ ˆò›˛ÁÎ̊yÑ≈̨  ˆÑ˛Ó Ï̂úÓ̊ ¢Ó≈y!ïÑ˛

¢#õy Ó˚̂ ÏÎ˚̂ ÏäÈ– Î!î î%!›˛ ˆò›˛ÁÎ˚yÑ≈̨  !v˛¶˛y£ẑ Ï¢Ó˚ õ Ï̂ïƒ î)Ó˚c ~£z ¢#õyÓ˚ ˆâ˛ Ï̂Î˚ î#á≈ £Î˚ ì˛ Ï̂Ó !¢Üòƒyú!›˛ Îyey˛ô Ï̂Ì

î%Ó≈ú £ Ï̂Î˚ ˛ôÓ˚̂ ÏÓñ ì˛Öò ì˛y Ï̂Ñ˛ ˛ô%òÓ˚yÎ˚ ¢Óú Ñ˛Ó˚yÓ˚ Óy ˛ô%òÓ˚&ay Ï̂òÓ˚ (regenerate) ãòƒ ~Ñ˛!›˛ !Ó˚!˛ô›˛yÓ˚ ≤Ã Ï̂Î˚yãò–

!Ó˚!˛ô›˛yÓ˚ äÈyv ¸̨yñ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ≤Ã!ì˛!›˛ ≤Ãy Ï̂hs˛Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚=!úÓ˚ ãòƒ !¢Üòyú!›˛ !ò¶≈̨ Ó˚̂ ÏÎyÜƒ¶˛y Ï̂Ó Ö%Ó î%Ó≈ú £ Ï̂Î˚

ÎyˆÏÓ– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô Óúy ÎyÎ˚ñ ˆÑ˛yˆÏòy LAN ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  fi›˛yÓ˚ ›˛ Į̈̂ ôyú!ã ÌyÑ˛ Ï̂úñ !Ó˚!˛ô›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚

xyò!¢”˛v˛ ›%̨ £ẑ Ïfi›˛v˛ ˆ˛ôÎ˚yÓ˚ ˆÑ˛Óú Óy ì˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ !¢Üòy Ï̂úÓ˚ Ü!ì˛ Óyv ¸̨y Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ì˛Ó%Á !Ó˚!˛ô›˛yÓ˚̂ ÏîÓ˚

xhs˛!ò≈!õ≈ì˛ ˆÑ˛yòÁ Ó%!k˛ (in-built intelligence) ˆò£z ~ÓÇ ì˛yÓ˚y !¢Üòƒyú!›˛ ˛ô%òÓ˚&!aì˛ Ñ˛Ó˚yÓ˚ ¢õÎ˚ !¢Üòƒyú

˛ôƒy Ï̂Ñ˛ Ï̂›˛Ó˚ ¢yõ@˘Ã#=!úÓ˚ (contents) !î Ï̂Ñ˛ òãÓ˚ ˆîÎ˚ òy– ¢%ì˛Ó˚yÇ õ)ú !¢Üòƒyú ˛ôƒy Ï̂Ñ˛ Ï̂›˛ ˆÑ˛y Ï̂òy e&!›˛˛ô)í≈ Óyì≈̨ y

ÌyÑ˛ Ï̂ú !Ó˚!˛ô›˛yÓ˚ ˆ¢!›˛ ¢Ç Ï̂üyïò òy Ñ˛ Ï̂Ó˚£z ì˛yÓ˚ ˛ô%òÓ˚yÓ,!_ á›˛y Ï̂Ó–

4. ˆò›˛ÁÎ˚yÑ≈̨  £zr›˛yÓ˚̂ Ïö˛¢ Ñ˛yv≈̨  (Network Interface Card) ≠ ~!›˛ ~Ñ˛!›˛ £yv≈̨ ÁÎ˚ƒyÓ˚ !v˛¶˛y£z¢ Îy

Ñœ̨ y Ï̂Î˚r›˛ñ ¢y¶≈̨ yÓ˚ ~ÓÇ xòƒyòƒ Îs˛fyÇü=!ú Ï̂Ñ˛ ~Ñ˛!›˛ ˆ˛ôy Ï̂›≈̨ Ó˚ õyïƒ Ï̂õ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚– ˆÓ!üÓ˚¶˛yÜ

ˆò›˛ÁÎ̊yÑ≈̨  £zr›˛yÓ̊ Ï̂ö˛¢=!ú ˆäÈy Ï̂›˛y ¢y!Ñ≈̨ ›˛ ˆÓyv≈̨  !£¢y Ï̂Ó xy Ï̂¢ Îy Ñ˛!¡ôv z̨›˛yÓ̊ õyîyÓ̊ Ï̂Óy Ï̂v≈̨ Ó̊ fl ‘̨›˛=!úÓ̊ õ Ï̂ïƒ ~Ñ˛!›˛ Ï̂ì˛

[!â˛e ≠ 5.13]

ˆë˛yÑ˛y Ï̂òy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– !ÓÑ˛“¶˛y Ï̂Óñ xyï%!òÑ˛ Ñ˛!¡ôv z̨›˛yÓ̊=!ú

Ñ˛ÖòÁ Ñ˛ÖòÁ ì˛y Ï̂îÓ̊ ≤Ãïyò ¢y!Ñ≈̨ ›˛ ˆÓy Ï̂v≈̨ Ó̊ SõyîyÓ̊ Ï̂Óyv≈̨ V

xÇü !£¢y Ï̂Ó ˆò›˛ÁÎ̊yÑ≈̨  £zr›˛yÓ̊ Ï̂ö˛¢ xhs˛¶%≈̨ _´ Ñ˛ Ï̂Ó̊– ≤Ã!ì˛!›˛

ˆò›˛ÁÎ̊yÑ≈̨  £zr›˛yÓ̊ Ï̂ö˛¢ ~Ñ˛!›˛ fl ∫̨ì˛s f̨ (Individual) !‡˛Ñ˛yòy

myÓ˚y !â˛!£´ì˛ Ñ˛Ó˚y £Î˚ Îy õƒyÑ˛ !‡˛Ñ˛yòy (MAC address)
òy Ï̂õ ˛ô!Ó˚!â˛ì˛– õƒy Ï̂Ñ˛Ó˚ !‡˛Ñ˛yòy!›˛ !ò!î≈‹T Ühs˛ Ï̂Óƒ ì˛Ìƒ

ˆ≤ÃÓ˚̂ Ïí ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ˆò›˛ÁÎ˚yÑ≈̨  £zr›˛yÓ˚̂ Ïö˛¢ Ñ˛yv≈̨ =!ú

£ú ˆÑ˛yòÁ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ Ü!ì˛ ~ÓÇ Ñ˛yÎ≈Ñ˛y!Ó̊ì˛y !òï≈yÓ̊ Ï̂íÓ̊

≤Ãïyò v z̨̨ ôyîyò S!â˛e 5.14V– [!â˛e ≠ 5.14]
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5. !Ó ã (Bridge) ≠ ~£z !v˛¶˛y£z¢!›˛ ~Ñ˛!›˛ Ó,£Í ˆò›˛ÁÎ˚yÑ≈̨ Ï̂Ñ˛ î%£z Óy xyÓ˚Á ˆÓ!ü ~ÓÇ î«˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨

!Ó¶˛_´ Ñ˛ Ï̂Ó˚– ~!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ v z̨¶˛Î˚ !î Ï̂Ñ˛Ó˚ › Δ̨y!ö˛Ñ˛ Ï̂Ñ˛ ˛ôÎ≈̂ ÏÓ«˛í Ñ˛ Ï̂Ó˚ñ Îy Ï̂ì˛ ì˛ Ï̂ÌƒÓ˚ ˛ôƒy Ï̂Ñ˛›˛=!ú ¢!‡˛Ñ˛ fl˛iy Ï̂ò

ˆ˛ô§ÔäÈ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆÓ!üÓ˚¶˛yÜ !Ó ã ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ !ò Ï̂î≈ü xò%ÎyÎ˚# fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó !Ó ̂ ÏãÓ˚ v z̨¶˛Î˚ ˛ôy Ï̂üÓ˚ ≤Ã!ì˛!›˛

!î Ï̂Ñ˛ òãÓ˚ Ó˚y Ï̂Ö ~ÓÇ ˆ¢!›˛Ó˚ ¢y Ï̂Ì ¢õhfl˛ õƒyÑ˛ !‡˛Ñ˛yòy=!úÓ˚ ì˛y!úÑ˛yÓ˚ ì%̨ úòy Ñ˛ Ï̂Ó˚– Î!î !‡˛Ñ˛yòy!›˛ ì˛y!úÑ˛yÎ˚

Ìy Ï̂Ñ˛ ì˛ Ï̂Ó !Ó ã ì˛yÓ˚ ˆ˛ôy›≈̨  ò¡∫Ó˚!›˛ ¢ı˛yò Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôƒy Ï̂Ñ˛›˛!›˛ Ï̂Ñ˛ ˆ¢£z !ò!î≈‹T ˆ˛ôy›≈̨ !›˛ Ï̂ì˛ ö˛Ó˚ÁÎ˚yv≈̨  Ñ˛ Ï̂Ó˚ ˆÎÖy Ï̂ò

≤Ãy˛ôÑ˛ ¢ÇÎ%_´ Ó˚̂ ÏÎ˚̂ ÏäÈò– Î!î ≤Ãy˛ô Ï̂Ñ˛Ó˚ õƒy Ï̂Ñ˛Ó˚ !‡˛Ñ˛yòy ì˛y!úÑ˛yÎ˚ òy Ìy Ï̂Ñ˛ ì˛Öò !Ó ã ≤ÃyÆ ˆ˛ôy›≈̨  äÈyv ¸̨y Óy!Ñ˛

¢õhfl˛ ˆ˛ôy Ï̂›≈̨  ˆ¢£z !¢Üòƒyú ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚– ö˛úfl ∫̨Ó˚*˛ôñ !Ó ã ~Ñ˛!›˛ úƒyò Ï̂Ñ˛ (LAN) î%!›˛ ¶˛y Ï̂Ü !Ó¶˛_´ Ñ˛ Ï̂Ó˚ úƒy Ï̂ò

› Δ̨ƒy!ö˛ Ï̂Ñ˛Ó˚ ˛ô!Ó˚õyí £…y¢ Ñ˛ Ï̂Ó˚– ~!›˛ xyÜì˛ › Δ̨ƒy!ö˛Ñ˛ ˛ô!Ó˚îü≈ò Ñ˛ Ï̂Ó˚ ~ÓÇ ˆ¢!›˛ Ï̂Ñ˛ ö˛Ó˚ÁÎ˚yv≈̨  Óy Óy!ì˛ú Ñ˛Ó˚yÓ˚ !¢k˛yhs˛

@˘Ã£í Ñ˛ Ï̂Ó˚ S!â˛e 5.15V– !Ó ã=!ú !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ˆÑ˛Óú Óy ì˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ›˛ Į̈̂ ôyú!ãÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!ú ¢Ç Ï̂ÎyÜ

Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ì˛y Ï̂îÓ˚ xÓüƒ£z ~Ñ˛£z ˆ≤Ãy Ï̂›˛yÑ˛ú ÓƒÓ£yÓ˚Ñ˛yÓ˚# ˆò›˛ÁÎ˚yÑ≈̨ =!úÓ˚ xhs˛¶%≈̨ _´ £ Ï̂ì˛

£ Ï̂Ó–

6. ¢%ƒ£zâ˛ (Switch) ≠ ~!›˛ ~Ñ˛!›˛ Ó˝ ˆ˛ôy› ≈̨Î%_´ !Ó ã (multi-port bridge)– ~!›˛ ~Ñ˛!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚

¢õhfl˛ !v˛¶˛y£z¢ Ï̂Ñ˛ ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚ñ Îy Ï̂ì˛ ì˛yÓ˚y ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ ¢%ƒ£ẑ Ïâ˛Ó˚ Ñ˛yã

[!â˛e ≠ 5.15]

x Ï̂òÑ˛›˛y !Ó ãÈÙÈ~Ó˚ õ Ï̂ì˛y ~!›˛ ˛ôƒy Ï̂Ñ˛ Ï̂›˛Ó˚ ≤Ãy!ÆÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ˆv˛›˛y ˛ôƒy Ï̂Ñ˛›˛=!ú ˛ôÎ≈̂ ÏÓ«˛í Ñ˛ Ï̂Ó˚ñ ˆ¢£z ˛ôƒy Ï̂Ñ˛ Ï̂›˛Ó˚

v z̨Í¢ ~ÓÇ Ühs˛Óƒ !v˛¶˛y£z¢ !òï≈yÓ˚í Ñ˛ Ï̂Ó˚ ~ÓÇ ˆü Ï̂°Ï ˆ¢£z ˛ôƒy Ï̂Ñ˛›˛!›˛ ÎÌyÎÌ¶˛y Ï̂Ó ˛ö˛Ó˚ÁÎ˚yv≈̨  Ñ˛ Ï̂Ó˚– !Ó ̂ ÏãÓ˚ ¢y Ï̂Ì

Ñ˛!¡ôv˛z›˛yˆÏÓ˚Ó˚ !‡˛Ñ˛yòy ˆÓÓ˚ Ñ˛Ó˚ˆÏì˛

˛ôy Ï̂Ó˚– ~Ñ˛!›˛ ˆ˛ôy›≈̨ ÈÙÈ~Ó˚ õ Ï̂ïƒ ÎÖò£z

~Ñ˛!›˛ !¢Üòƒyú ˛˛ôƒy Ï̂Ñ˛›˛ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó̊ñ

!Ó ã ˆ¢!›˛ Ï̂Ñ˛ ¢y Ï̂Ì ¢y Ï̂Ì ˛ôÓ̊#«˛y Ñ˛ Ï̂Ó̊–

~!›˛ ≤ÃÌ Ï̂õ ˆ≤ÃÓ̊ Ï̂Ñ˛Ó̊ õƒy Ï̂Ñ˛Ó̊ !‡˛Ñ˛yòy!›˛

(MAC address) ˆîˆÏÖ ì˛yÓ˚˛ôÓ˚

ˆ˛ôy›≈̨  ~ÓÇ ˆ≤ÃÓ̊ Ï̂Ñ˛Ó̊ õƒy Ï̂Ñ˛Ó̊ !‡˛Ñ˛yòyÓ̊

õˆÏïƒ ~Ñ˛!›˛ õƒy!˛ôÇ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚–

~Ó˚̨ ô Ï̂Ó˚ ~!›˛ ≤Ãy˛ô Ï̂Ñ˛Ó˚ õƒyÑ˛ !‡˛Ñ˛yòyÓ˚

[!â˛e ≠ 5.16]
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ÈÙÈ~Ó˚ ˛ôyÌ≈Ñ˛ƒ!›˛ £ú ˆÓ!üÓ˚¶˛yÜ ¢%ƒ£zâ˛=!ú £yv≈̨ ÁÎ˚ƒyÓ˚ !£¢y Ï̂Ó ˆv˛!v˛ Ï̂Ñ˛ Ï̂›˛v˛ ≤Ã Ï̂¢¢Ó˚ ÓƒÓ£yÓ˚– ö˛ Ï̂ú ≤Ãâ˛!úì˛

¢ö˛›˛ÁÎ˚ƒyÓ˚ !¶˛!_Ñ˛ !Ó ã=!úÓ˚ ì%̨ úòyÎ˚ ~Ñ˛!›˛ ¢%ƒ£zâ˛ x Ï̂òÑ˛ o&ì˛Ü!ì˛ ¢¡ôß¨ £Î˚–

7. ˆÜ›˛Á Ï̂Î̊ (Gateway) ≠ ~!›˛ ~Ñ˛!›˛ £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ÓƒÓ£yÓ̊Ñ˛yÓ̊# !v˛¶˛y£z¢ñ Îy !Ó!¶˛ß̈ ˆ≤Ãy Ï̂›˛yÑ˛ú ˆò›˛ÁÎ̊yÑ≈̨=!ú Ï̂ì˛

~Ñ˛ Ï̂e ˆÎyÜîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛ ˆ≤Ãy Ï̂›˛yÑ˛ú Ó˚*˛ôyhs˛Ó˚Ñ˛yÓ˚# (protocol converter) !£¢y Ï̂ÓÁ ˛ô!Ó˚!â˛ì˛– ~Ñ˛!›˛

ˆÜ›˛Á Ï̂Î˚ ~Ñ˛!›˛ ˆ≤Ãy Ï̂›˛yÑ˛ Ï̂úÓ˚ ãòƒ ö˛õ≈ƒy Ï̂›˛v˛ ˛ôƒy Ï̂Ñ˛›˛ @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ ö˛õ≈ƒy›˛ Ñ˛Ó˚y ˛ôƒy Ï̂Ñ˛›˛!›˛ Ï̂Ñ˛ xòƒ ˆ≤Ãy Ï̂›˛yÑ˛ Ï̂ú

Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛!›˛ ˆÜ›˛Á Ï̂Î˚ £zÈÙÈˆõ£zú Óyì≈̨ y ~Ñ˛ ˛ö˛õƒ≈y Ï̂›˛ @˘Ã£í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ~!›˛ Ï̂Ñ˛

xòƒ ö˛õƒ≈y Ï̂›˛ Ó˚*˛ôyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ ˆÜ›˛Á Ï̂Î˚̂ ÏÑ˛ ¢¡ô)í≈Ó˚* Į̈̂ ô ¢ö˛›˛ÁÎ˚ƒyÓ˚ñ £yv≈̨ ÁÎ˚ƒyÓ˚ Óy v z̨¶˛ Ï̂Î˚Ó˚ ¢Ç!õ◊ Ï̂í

≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆÜ›˛Á Ï̂Î˚ S!â˛e 5.17V ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆÑ˛v z̨ !Ó!¶˛ß¨ ˆ≤Ãy Ï̂›˛yÑ˛úñ !Ó!¶˛ß¨ ¶˛y°Ïy ~ÓÇ !Ó!¶˛ß¨

xy!Ñ≈̨ Ï̂›˛Ñ˛â˛y Ï̂Ó˚Ó˚ !¢ Ï̂fi›˛õ=!ú Ï̂Ñ˛ ¢ÇÎ%_´ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

5.7 ¢yÓ˚yÇü

 î%!›˛ !v˛¶˛y£ẑ Ï¢Ó̊ õ Ï̂ïƒ ì˛yÓ̊Î%_´ Óy ÁÎ̊ƒyÓ̊ Ï̂ú¢ › Δ̨y™!õü Ï̂òÓ̊ õyïƒ Ï̂õ ˆv˛›˛y !Ó!òõÎ̊ Ï̂Ñ˛ ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò

Ó Ï̂ú–

 ˆ≤Ãy Ï̂›˛yÑ˛ú Óú Ï̂ì˛ ~Ñ˛=FäÈ !òÎ˚õ Ï̂Ñ˛ ˆÓyG˛yÎ˚ Sˆ≤ÃÓ˚Ñ˛ ~ÓÇ ≤Ãy˛ô Ï̂Ñ˛Ó˚ myÓ˚y ¢¡øì˛V Îy ì˛ Ï̂ÌƒÓ˚ xyîyò

≤ÃîyòÈÙÈ~Ó˚ õ Ï̂ïƒ ¢õß∫Î˚ á›˛yÎ˚–

 xy Ï̂õ!Ó˚Ñ˛yò fi›˛ƒyu˛yv≈̨  ˆÑ˛yv˛ ö˛Ó˚ £zòö˛Ó˚̂ Ïõüò £zr›˛yÓ˚̂ Ïâ˛O (ASCII) ~Ñ˛ ≤ÃÑ˛yÓ˚ Óy£zòy!Ó˚ ˆÑ˛yv˛ Îy

x«˛Ó˚ ~ÓÇ ¢ÇÖƒy î%!›˛ Ï̂Ñ˛£z v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ˛˛ôy Ï̂Ó˚–

[!â˛e ≠ 5.17]
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 ö%̨ úÈÙÈv%̨ Ï̂≤’: › Δ̨y™!õüò Óy ≤ÃÓy Ï̂£Ó˚ ˆõy Ï̂v˛ñ v z̨¶˛Î˚ Ñ˛!õv z̨!ò Ï̂Ñ˛üò !v˛¶˛y£z¢ ~Ñ˛£z ¢y Ï̂Ì ˆv˛›˛y ˆ≤ÃÓ˚í

~ÓÇ @˘Ã£í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨  î%!›˛ Óy ì˛ Ï̂ì˛y!ïÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ Sˆòyv˛V ¢ÇÑ˛úò Ï̂Ñ˛ ˆÓyG˛yÎ˚ Îy ì˛Ìƒ

~ÓÇ ¢Çfl įyò (Resource) ¶˛yÜ Ñ˛ Ï̂Ó˚ ˆòÁÎ˚yÓ˚ ãòƒ ~Ñ˛¢y Ï̂Ì ¢ÇÎ%_´ Ó˚̂ ÏÎ˚̂ ÏäÈ–

 LAN £ú ~Ñ˛ ≤ÃÑ˛y Ï̂Ó̊Ó̊ Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  Îy ˆÑ˛Óúõye ~Ñ˛!›˛ ˆäÈy Ï̂›˛y ˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛Èú ˆÎõò

x!ö˛¢ñ Óy!v ¸̨ Óy !Ó!”˛Ç ã%̂ Ïv ¸̨ Ìy Ï̂Ñ˛–

 WAN £ú ~Ñ˛!›˛ Ó,£Í ˆ¶˛Ô Ï̂Üy!úÑ˛ xM˛Èú ˆÎõò ü£Ó˚ñ Ó˚yãƒñ ˆîü Óy ~õò!Ñ˛ ˛ô%̂ ÏÓ˚y !Ó Ï̂ŸªÓ˚ õ Ï̂ïƒ

x Ï̂òÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ xyhs˛É¢Ç Ï̂ÎyÜ Ñ˛Ó˚yÓ˚ ÓƒÓfl˛iy–

 ˆò›˛ÁÎ˚yÑ≈̨  ›˛ Į̈̂ ôyú!ã ü∑!›˛ Óyhfl˛!ÓÑ˛¶˛y Ï̂Ó Óy ˆÎÔ!_´Ñ˛¶˛y Ï̂Ó ˆÑ˛yòÁ ˆò›˛ÁÎ˚yÑ≈̨  Ñ˛y‡˛y Ï̂õy !òï≈yÓ˚̂ ÏíÓ˚

v z̨̨ ôyÎ˚̂ ÏÑ˛ ˆÓyG˛yÎ˚– ~!›˛ ¢õhfl˛ ˆò›˛ÁÎ˚yÑ≈̨  !ú Ï̂B˛Ó˚ õ Ï̂ïƒ ãƒy!õ!ì˛Ñ˛ v z̨̨ ôfl˛iy˛ôòy–

 Ó˚yv z̨›˛y Ï̂Ó˚Ó˚ ~Ñ˛õye ú«˛ ì˛Ìƒ ˆ≤ÃÓ˚̂ ÏíÓ˚ ãòƒ ˆ¢Ó˚y Ó˚yhfl˛y Óy Ó˚&›˛!›˛Ó˚ ¢ı˛yò Ñ˛Ó˚y–

 ˆÜ›˛Á Ï̂Î˚ ~Ñ˛!›˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# !v˛¶˛y£z¢ñ Îy !Ó!¶˛ß̈ ˆ≤Ãy Ï̂›˛yÑ˛ú ˛ô!Ó˚â˛y!úì˛ ˆò›˛ÁÎ˚yÑ≈̨ =!ú Ï̂ì˛

~Ñ˛ Ï̂e ˆÎyÜîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

5.8 xò%ü#úò#

1. ~Ñ˛!›˛ î«˛ ˆv˛›˛y Ñ˛!õv z̨!ò Ï̂Ñ˛üò ÓƒÓfl˛iyÓ˚ ˜Ó!ü‹Tƒ=!ú !Ñ˛ !Ñ˛⁄

2. ≤Ã Ï̂›˛yÑ˛ú Óú Ï̂ì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

3. ASCII !Ñ˛⁄

4. £yö˛ÈÙÈv%̨ Ï̂≤’: ~ÓÇ ö%̨ úÈÙÈv%̨ Ï̂≤’: › Δ̨y™!õüò Óy ≤ÃÓy Ï̂£Ó˚ ˆõy Ï̂v˛Ó˚ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ !Ñ˛⁄

5. LAN ~ÓÇ WANÈÙÈ~Ó˚ õ Ï̂ïƒ ˛ôyÌ≈Ñ˛ƒ !Ñ˛⁄

6. ˆõ¢ ›˛ Į̈̂ ôyú!ãÓ˚ ¢%!Óïy Á x¢%!Óïy=!ú xy Ï̂úyâ˛òy Ñ˛Ó˚&ò–

7. Ó˚yv z̨›˛yÓ˚ ~ÓÇ ˆÜ›˛Á Ï̂Î˚Ó˚ Ñ˛yã=!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚&ò–

5.9 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 5.2
2. xò%̂ ÏFäÈî 5.3
3. xò%̂ ÏFäÈî 5.4
4. xò%̂ ÏFäÈî 5.5
5. xò%̂ ÏFäÈî 5.6.3
6. xò%̂ ÏFäÈî 5.6.4
7. xò%̂ ÏFäÈî 5.6.5
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~Ñ˛Ñ˛ 6  £zr›˛yÓ˚ˆÏò›˛

Ü‡˛ò

6.0 v ẑ̨ Ïjüƒ

6.1 ≤Ãhfl˛yÓòy

6.2 £zr›˛yÓ˚ˆÏò›˛ ˛ô!Ó˚ˆÏ°ÏÓy

6.3 £zr›˛yÓ˚ˆÏò›˛ÈÙÈ~Ó˚ ¢%!Óïy

6.4 £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ˛ôk˛!ì˛

6.4.1 ≤Ã Ï̂Î˚yãò#Î˚ !v˛¶˛y£z¢ Óy v z̨̨ ôyîyò

6.4.2 £zr›˛yÓ˚ˆÏò›˛ÈÙÈ~Ó˚ õ)ú ≤ÃÎ%!_´

6.5 £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂Îy Ï̂ÜÓ˚ ïÓ˚í

6.6 ≤Ã Ï̂›˛yÑ˛ú SˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ãòƒ ~Ñ˛!›˛ â%̨ !_´V

6.7 £zr›˛yÓ˚̂ Ïò›˛ ˛≤Ã Ï̂›˛yÑ˛ú xƒy Ï̂v»̨ ¢ Sxy£z!˛ô xƒy Ï̂v»̨ ¢V

6.8 ˆv˛y Ï̂õò ˆòõ !¢ Ï̂fi›˛õ S!v˛~ò~¢V

6.9 £zv z̨xyÓ˚~ú ~ÓÇ ì˛y Ï̂îÓ˚ xÌ≈

6.10 Ó yv z̨ãyÓ˚ñ Á Ï̂Î˚Ó ¢y¶≈̨ yÓ˚ Óy Á Ï̂Î˚Ó¢y£z›˛ñ ¢yâ≈̨  £z!Oò

6.11 ¢yÓ˚yÇü

6.12 xò%ü#úò#

6.13 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛

6.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ xyõÓ˚y !Ñ˛ !Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓy ˆ˛ô Ï̂Î˚ Ìy!Ñ˛

 £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy!›˛ !Ñ˛¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚

 £zr›˛yÓ˚̂ Ïò›˛ ¢¡ô!Ñ≈̨ ì˛ !Ñ˛ä%È ü∑
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6.1 ≤Ãhfl˛yÓòy

£zr›˛yÓ˚̂ Ïò›˛ £ú ~Ñ˛!›˛ ˆ@’yÓyú ˆò›˛ÁÎ˚yÑ≈̨  Îy ¢yÓ˚y !ÓŸª ã%̂ Ïv˛̧ ˆÑ˛y!›˛ ˆÑ˛y!›˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚ ˆÓ˚̂ ÏÖ Ï̂äÈ–

~!›˛ x Ï̂òÑ˛=!ú ˆò›˛ÁÎ˚yÑ≈̨  ¢Ç Ï̂Îy Ï̂Ü Ü!‡˛ì˛ ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨ – £zr›˛yÓ˚̂ Ïò›˛ !Ó!¶˛ß¨ ¢Çfl˛iyñ !ü«˛y ≤Ã!ì˛¤˛yòñ ¢Ó˚Ñ˛y!Ó˚

x!ö˛¢ ~ÓÇ Óƒ!_´Üì˛ Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ õ Ï̂ïƒ ì˛Ìƒ ¶˛yÜ Ñ˛ Ï̂Ó˚ !ò Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õ Ï̂ïƒ

Î%_´ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ Host Óúy £Î˚– £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì ¢Ç Ï̂ÎyÜ Ó˚yÖ Ï̂ì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ xÓüƒ£z Óy!í!ãƒÑ˛

£zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#Ó˚ õyïƒ Ï̂õ ì˛y Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó Îy Ñ˛ÖòÁ Ñ˛ÖòÁ ˆò›˛ (Net) !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛–

£zr›˛yÓ˚̂ Ïò›˛ ˆ›˛!ú Ï̂ö˛yò ~ÓÇ ˆ›˛!ú!¶˛ü Ï̂òÓ˚ õ Ï̂ì˛y ì˛yÍ˛ôÎ≈̨ ô)í≈¶˛y Ï̂Ó xyõy Ï̂îÓ˚ ã#Óò Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚– ÎÖò ì˛Ìƒ

äÈ!v ¸̨̂ ÏÎ˚ ˆîÁÎ˚yÓ˚ Ñ˛Ìy xy Ï̂¢ñ õ%oíÎ Ï̂s˛fÓ˚ ˛ô Ï̂Ó˚ £zr›˛yÓ˚̂ Ïò›˛ ¢Ó Ï̂â˛ Ï̂Î˚ =Ó˚&c˛ô)í≈ xy!Ó‹ÒyÓ˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚# Î!î ˆ›˛!ú Ï̂ö˛yò

ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚òñ !â˛!‡˛ !ú Ï̂Öòñ ˆÑ˛yòÁ ˛ô!eÑ˛y Óy õƒyÜy!ãò ˛ô Ï̂v ¸̨òñ Óy ÓƒÓ¢y Ñ˛ Ï̂Ó˚ò Óy ˆÑ˛yòÁ ïÓ˚̂ ÏòÓ˚ Ü Ï̂Ó°Ïíy

Ñ˛ Ï̂Ó˚òñ £zr›˛yÓ˚̂ Ïò›˛ ì˛yÓ˚ !ÓŸªîü≈ò Ï̂Ñ˛ xyõ)ú ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  Îì˛ !Óüyú £Î˚ ˆ¢ ì˛ì˛

ˆÓ!ü v z̨̨ ôyîyò ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆÎ Ï̂£ì%̨  £zr›˛yÓ˚̂ Ïò›˛ !Ó Ï̂ŸªÓ˚ Ó,£_õ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ =!úÓ˚ ~Ñ˛!›˛

xyhs˛É¢ÇÎ%_´ @˘Ã&˛ôñ ì˛y£z ~!›˛Ó˚ Ñ˛y Ï̂äÈ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ì˛Ìƒ Ó˚̂ ÏÎ˚̂ ÏäÈ–

6.2 £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy

£zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ≤ÃyÆ ãò!≤ÃÎ˚ ˛ô!Ó˚̂ Ï°ÏÓy=!ú !ò¡¨Ó˚*˛ô ≠

˜Óî%ƒ!ì˛ò ˆõú S£ẑ ÏõúV ≠ ~!›˛ ~Ñ˛!›˛ ˆÎyÜy Ï̂ÎyÜ ÓƒÓfl˛iy ÎyÓ˚ õyïƒ Ï̂õ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ ~Ñ˛ Óy

~Ñ˛y!ïÑ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ˆõ Ï̂¢ã ˛ôy‡˛y Ï̂òy ÎyÎ˚– ~£z ˛ô!Ó˚̂ Ï°ÏÓy!›˛ xÓüƒ£z ¢Ó Ï̂â˛ Ï̂Î˚ ˆÓ!ü ÓƒÓ£*ì˛ £Î˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚#

¢yÓ˚y !Ó Ï̂ŸªÓ˚ ú«˛ ú«˛ õyò%̂ Ï°ÏÓ˚ ¢y Ï̂Ì £ẑ Ïõú !Ó!òõÎ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– ˆúy Ï̂Ñ˛ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ãòƒ Ñ˛yÜã Sˆõúñ

ö˛ƒy:ñ v˛Ñ%̨ Ï̂õr›˛ ˛ôy‡˛y Ï̂úV Óy ˆ›˛!ú Ï̂ö˛yò ÓƒÓ£yÓ̊ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ ˆì˛õò !ã!ò Ï̂¢Ó̊ ãòƒ ~Öò £ẑ Ïõú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊–

˜Óî%ƒ!ì˛ò ˆõ!úÇ ì˛y!úÑ˛y ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ ~Ñ˛£z Ó̊Ñ˛õ !Ó°Ï̂ ÏÎ̊ xy@˘Ã£# Óƒ!_´ Ï̂îÓ̊ ¢y Ï̂Ì @˘Ã&˛ô xy Ï̂úyâ˛òyÎ̊ ˆÎyÜ !î Ï̂ì˛

¢«˛õ Ñ˛ Ï̂Ó˚– ãò!≤ÃÎ˚ £ẑ Ïõú ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú £ú õy£ẑ Ïe´y¢ö˛›˛ xyv z̨›˛ú%Ñ˛ñ !ã Ï̂õ£zúñ £zÎ˚y˝ ˆõ£zúñ xy Į̈̂ ôú

ˆõ£zúñ ˆõ£zúÓyv≈̨  £zì˛ƒy!î–

ÁÎ˚y”≈̨  ÁÎ˚y£zv˛ Á Ï̂Î˚Ó ≠ ~!›˛ ¢yïyÓ˚íì˛ Á Ï̂Î˚Ó òy Ï̂õ£z ˛ô!Ó˚!â˛ì˛– ~!›˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛ £y£z̨ ôyÓ˚̂ Ï›˛:›˛ v˛Ñ%̨ Ï̂õr›˛

¢¡∫!úì˛ £zr›˛yÓ˚!úÇÑ˛ Óy xyhs˛É¢Ç Ï̂Îy Ï̂ÜÓ˚ ~Ñ˛!›˛ ˛ôk˛!ì˛– Á Ï̂Î˚Ó ˆ˛ôã=!ú ˆ›˛:›˛ñ £ẑ Ïõãñ !¶˛!v˛Á ~ÓÇ xòƒyòƒ

õy!Œ›˛!õ!v˛Î˚y Ñ˛ Ï̂r›˛r›˛= Ï̂úy Ï̂Ñ˛ Ó£ò Ñ˛ Ï̂Ó˚– Á Ï̂Î˚Ó Ó yv z̨ãy Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ˆ¢£z Á Ï̂Î˚Ó ˆ˛ôã=!ú ≤Ãî!ü≈ì˛ Ñ˛Ó˚y £Î˚–

~£z ¢Ó ì˛Ìƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ ãòƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ˆÑ˛y Ï̂òy Ó yv z̨ãyÓ˚ ˆ≤Ãy@˘Ãy Ï̂õÓ˚ ¢y£yÎƒ !ò Ï̂ì˛ £Î˚– ~Öò ¢Ó≈y!ïÑ˛

ãò!≤ÃÎ̊ Ó yv z̨ãyÓ̊=!ú £ú ö˛yÎ̊yÓ̊ö˛: =Üú ˆe´yõñ õy£ẑ Ïe´y¢ö˛›˛ñ ~ãñ x Į̈̂ ôÓ̊y £zì˛ƒy!î– ˆúy Ï̂Ñ˛Ó̊y xyãÑ˛yú ˆò›˛
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¢y!ö≈̨ Ç Ï̂Î˚Ó˚ !Ó°Ï̂ ÏÎ˚ Ñ˛Ìy ÓúyÓ˚ ¢õÎ˚ ≤ÃyÎ˚ü£z ~!›˛Ó˚ !ÓŸªÓƒy˛ô# õy!Œ›˛!õ!v˛Î˚y £y£z̨ ôyÓ˚!úÇÑ˛v˛ v˛y›˛y Ï̂Ó Ï̂¢Ó˚ Á˛ôÓ˚

¢y£z›˛=!ú ˆÓyG˛yò– ì˛y£ Ï̂ú Á Ï̂Î˚Ó ~ÓÇ £zr›˛yÓ˚̂ Ïò›˛ !Ñ˛ ~Ñ˛£z !Ó°ÏÎ˚ñ ì˛yÓ˚y ~Ñ˛£z !ã!ò¢⁄ ≤ÃÎ%!_´Üì˛¶˛y Ï̂Ó v z̨_Ó˚

ÚòyÛ ì˛ Ï̂Ó ÓƒÓ£y!Ó̊Ñ˛¶˛y Ï̂Ó Óú Ï̂ì˛ ˆÜ Ï̂úñ x Ï̂òÑ˛ õyò%̂ Ï°ÏÓ̊ v z̨_Ó̊ £ú ÚÖ%Ó Ñ˛yäÈyÑ˛y!äÈÛ– Á Ï̂Î̊Ó¢y£z›˛=!ú ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛

ºõ Ï̂íÓ˚ ì˛Ìƒ ˆÌ Ï̂Ñ˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ ÓƒÓ¢y Ñ˛#¶˛y Ï̂Ó Óyv ¸̨y Ï̂òy ÎyÎ˚ ˆ¢ ¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

ÓƒÓ£yÓ˚Ñ˛yÓ˚# !¶˛!v˛Á=!ú ˆîÖ Ï̂ì˛ñ ¢D#ì˛ ÷ò Ï̂ì˛ñ ˛ôíƒ !Ñ˛ò Ï̂ì˛ Óy !Ó!e´ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ !¶˛!v˛Á ˆÜõ¢ ˆÖú Ï̂ì˛

˛ôy Ï̂Ó̊ò–

£zr›˛yÓ˚̂ Ïò›˛ ˆö˛yò ≠ £zr›˛yÓ˚̂ Ïò›˛ ˆ›˛!ú Ï̂ö˛yò S£ẑ Ïö˛yò Óy ˆò›˛ ˆö˛yòV £ú £zr›˛yÓ˚̂ Ïò›˛ ~ÓÇ Ñ˛ì˛Ñ˛=!ú ¢õ!ß∫ì˛

¢ö˛›˛ÁÎ˚ƒyÓ˚ ~Ó˚ õyïƒ Ï̂õ ˆî Ï̂ü Á !Ó Ï̂î Ï̂ü ˆ›˛!ú Ï̂ö˛y Ï̂ò Ñ˛Ìy ÓúyÓ˚ xì˛ƒyï%!òÑ˛ ˛ôk˛!ì˛– ~Ó˚ õyïƒ Ï̂õ xì˛ƒhs˛ Ñ˛õ

ÖÓ˚̂ Ïâ˛ ˛ô,!ÌÓ#Ó˚ ˆÎ Ï̂Ñ˛yòÁ ≤Ãy Ï̂hs˛ ÌyÑ˛y õyò%̂ Ï°ÏÓ˚ ¢y Ï̂Ì Ñ˛Ìy Óúy ¢Ω˛Ó £ Ï̂Î˚̂ ÏäÈ–

6.3 £zr›˛yÓ˚̂ Ïò›˛ÈÙÈ~Ó˚ ¢%!Óïy

£zr›˛yÓ˚̂ Ïò›˛ ~Öò ˛ô%̂ ÏÓ˚y˛ô%!Ó˚ õ)úïyÓ˚y £ Ï̂Î˚ v ẑ̨ Ï‡˛ Ï̂äÈ– ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ myÓ˚y £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ Ñ˛yÓ˚í

!ò¡¨Ó˚*˛ô ≠

ì˛Ìƒ xò%¢ı˛yò ≠ x Ï̂òÑ˛ Á Ï̂Î˚Ó¢y£ẑ Ï›˛Ó˚ Ñ˛y Ï̂äÈ ì˛Ìƒ @˘Ã£ Ï̂íÓ˚ ãòƒ !òÖÓ˚â˛yÎ˚ ì˛Ìƒ Ó˚̂ ÏÎ˚̂ ÏäÈ– ~!›˛ xyÎ˚Ñ˛Ó˚

ö˛õ≈=!ú ˆÌ Ï̂Ñ˛ ÷Ó̊& Ñ˛ Ï̂Ó̊ ¢£yÎ̊ì˛yÈÙÈâ˛yÁÎ̊y !ÓK˛y˛ôòñ !Ó̊ Ï̂Î̊ú ~ Ï̂fi›˛ Ï̂›˛Ó̊ ì˛y!úÑ˛y ~ÓÇ ÖyÓyÓ̊ ˆÓ̊!¢!˛ô £zì˛ƒy!î £ Ï̂ì˛

˛ôy Ï̂Ó̊– ÓƒÓ£yÓ̊Ñ˛yÓ̊# xyÓ£yÁÎ̊yÓ̊ ˛ô)Ó≈y¶˛y¢ ˛ôÓ̊#«˛y Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊òñ !¢ Ï̂òõyÓ̊ ì˛y!úÑ˛y ˆîÖ Ï̂ì˛ ˛ôy Ï̂Ó̊òñ ì˛y Ï̂îÓ̊ !≤ÃÎ̊

fl˛iyò Ö%§̂ Ïã ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚òñ Ñ˛ƒy›˛yúÜ=!ú Ó yv z̨ã Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò ~ÓÇ !Ó Ï̂ŸªÓ˚ ˆÎ Ï̂Ñ˛yòÁ ãyÎ˚Üy ˆÌ Ï̂Ñ˛ !Ó Ï̂ŸªÓ˚

ˆÎ Ï̂Ñ˛yòÁ ãyÎ˚ÜyÎ˚ ˆÎ Ï̂Ñ˛y Ï̂òy ≤Ã!ì˛¤˛y Ï̂òÓ˚ ˆÖyúy ~ÓÇ Óı˛ £ÓyÓ˚ ¢õÎ˚ ˆîÖ Ï̂ì˛ ˛ôy Ï̂Ó˚ò– xò%¢ı˛yò £z!Oò !£¢y Ï̂Ó

˛ô!Ó˚!â˛ì˛ !Ó Ï̂ü°Ï ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú xy˛ôòy Ï̂Ñ˛ Á Ï̂Î˚̂ ÏÓ ì˛Ìƒ S~ÓÇ ˆúyÑ˛V Ö%§̂ Ïã ˆ˛ô Ï̂ì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

¢Ç Ï̂ÎyÜ ≠ Á Ï̂Î˚ÓúÜ=!ú SÓy ÓœÜ=!úV õyïƒ Ï̂õ õyò%°Ï ~ÓÇ ¢Çfl˛iy=!ú ì˛y Ï̂îÓ˚ ¢¡ô Ï̂Ñ≈̨  Óì≈̨ õyò ì˛Ìƒ o&ì˛

~ÓÇ ¢£ Ï̂ã£z !Óì˛Ó˚í Ñ˛Ó˚̂ Ïì˛ ˆîÎ˚– ›%̨ £z›˛y Ï̂Ó˚Ó˚ õ Ï̂ì˛y õy£ẑ Ïe´yÓœÜ=!ú ˆõyÓy£zú ˆö˛y Ï̂òÓ˚ ˛ôy‡˛ƒ Óyì≈̨ y=!úÓ˚ ¢y Ï̂Ì

ˆò›˛ Ï̂Ñ˛ ~Ñ˛!eì˛ Ñ˛ Ï̂Ó˚ ˆúy Ï̂Ñ˛ Ï̂îÓ˚ ˆÎ Ï̂Ñ˛yòÁ ãyÎ˚ÜyÎ˚ñ ˆÎ Ï̂Ñ˛yòÁ ¢õÎ˚ xy˛ô Ï̂v˛›˛ !î Ï̂ì˛ ˛ôy Ï̂Ó˚–

!ü«˛y ≤Ã!ì˛¤˛yò ≠ fl %̨Òúñ Ñ˛ Ï̂úã ~ÓÇ !ÓŸª!ÓîƒyúÎ˚ÈÙÈ~Ó˚ !ü«˛Ñ˛Ó˚y ¢yÓ˚y !ÓŸª ã%̂ Ïv˛̧ ˆ◊!íÑ˛ Ï̂«˛Ó˚ ¢y Ï̂Ì ì˛y Ï̂îÓ˚

!Ó!¶˛ß̈ ≤ÃÑ˛“=!úÓ̊ ¢õß∫Î̊ Ñ˛ Ï̂Ó̊ò– Ñ˛ Ï̂úã äÈye ~ÓÇ ì˛y Ï̂îÓ̊ ˛ô!Ó̊ÓyÓ̊ !â˛!‡˛ ˆúÖyÓ̊ ¢%!Óïy Ï̂Ì≈ ~Öò £ẑ Ïõú !Ó!òõÎ̊

Ñ˛ Ï̂Ó˚– !ü«˛yÌ≈#Ó˚y ì˛y Ï̂îÓ˚ Óy!v ¸̨Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚=!ú ˆÌ Ï̂Ñ˛ Ü Ï̂Ó°Ïíy Ñ˛ Ï̂Ó˚– ¢Ó≈̂ Ï◊¤˛ K˛yò Ï̂Ñ˛y°Ï ~Öò xòúy£zò–

oÓƒ e´Î˚ Á !Óe´Î˚ ≠ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ÖyÓyÓ˚ ˜ì˛!Ó˚ ¢¡ô!Ñ≈̨ ì˛ Ó£z ˆÌ Ï̂Ñ˛ ˆüÎ˚yÓ˚ õy Ï̂Ñ≈̨ Ï̂›˛Ó˚ ˆüÎ˚yÓ˚

˛ôÎ≈hs˛ ˆÎ Ï̂Ñ˛yòÁ !Ó°ÏÎ˚ !Ñ˛ò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò ~ÓÇ á Ï̂Ó˚Ó˚ ≤Ã Ï̂Î˚yãò#Î˚ oÓƒ= Ï̂úy xòúy£ẑ Ïò !Ó!e´ Ñ˛ Ï̂Ó˚ !Ñ˛ä%È òÜî

v z̨̨ ôyã≈ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ò– ¢ö˛›˛ÁÎ̊ƒyÓ̊ ¢Çfl įy=!ú ¢ö˛›˛ÁÎ̊ƒyÓ̊ !Ó!e´ Ñ˛ Ï̂Ó̊ ~ÓÇ ˆò Ï̂›˛Ó̊ õyïƒ Ï̂õ ì˛y xy˛ô Ï̂v˛›˛ Ñ˛ Ï̂Ó̊–

ˆÓ!üÓ˚¶˛yÜ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ fl˛iyòyhs˛!Ó˚ì˛ £Î˚ñ ˆÎÖy Ï̂ò ˆÑ˛yòÁ @˘Ãy£Ñ˛ !¢!v˛ xy¢yÓ˚ x Į̈̂ ô«˛y òy

Ñ˛ Ï̂Ó˚£z ˆ≤Ãy@˘Ãyõ v˛yv z̨ò Ï̂úyv˛ ~ÓÇ £zòfi›˛ú Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓò–
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ºõí ≠ ü£Ó˚ñ òÜÓ˚ñ Ó˚yãƒ ~ÓÇ ˆîü=!ú ˛ôÎ≈›˛ò ~ÓÇ £ẑ Ï¶˛ Ï̂r›˛Ó˚ ì˛Ìƒ Ó˚yÖyÓ˚ ãòƒ SÓy ˆ˛ôyfi›˛V Á Ï̂Î˚Ó

ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏäÈ– ºõíÑ˛yÓ˚#Ó˚y xyÓ£yÁÎ˚yÓ˚ ì˛Ìƒñ õyò!â˛e ~ÓÇ ãyî%á Ï̂Ó˚Ó˚ ¢õÎ˚ñ ˛ôyüy˛ôy!ü !Óõyòñ ˆ› Δ̨ò ~ÓÇ

Óy Ï̂¢Ó˚ ¢õÎ˚¢)!â˛ ~ÓÇ !›˛!Ñ˛›˛=!ú ¢ı˛yò Ñ˛ Ï̂Ó˚ò– ºõíÑ˛yÓ˚#Ó˚y ˆÎ Ï̂Ñ˛yòÁ ¢õ Ï̂Î˚ Üy!v ¸̨ ¶˛yv ¸̨y ~ÓÇ ˆ£y Ï̂›˛ú

!Ó˚ãy Ï̂¶≈̨ üò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

£zr›˛yÓ˚ˆÏò›˛ ≠ ÓƒÓ¢yÎ˚=!ú Ó%G˛ Ï̂ì˛ ˆ˛ô Ï̂Ó˚!äÈú ˆÎ ~£z £zr›˛yÓ˚̂ Ïò›˛ ïyÓ˚íy!›˛ ¢ì˛ƒ£z Ñ˛yÎ≈Ñ˛Ó˚ ~ÓÇ ì˛yÓ˚y ì˛y Ï̂îÓ˚

!òãfl ∫̨ñ Óƒ!_´Üì˛ ˆò›˛ÁÎ˚yÑ≈̨  ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~£z=!ú Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò›˛ Ó Ï̂ú– ~£z £zr›˛yÓ˚̂ Ïò›˛=!ú Ï̂ì˛ñ ¢Çfl˛iy=!ú ì˛y Ï̂îÓ˚

˛ô!Ó˚̂ Ï°ÏÓyñ ˛ôíƒñ ≤Ã Ï̂îÎ˚ ¢%!Óïy=!úñ Óƒ Ï̂Î˚Ó˚ !Ó˚̂ Į̈ ôy›≈̨  ~ÓÇ ¢õÎ˚ ¢)!â˛ ~ÓÇ ¢Ó˚ÓÓ˚y Ï̂£Ó˚ xv≈̨ yÓ˚ ˆîÁÎ˚yÓ˚ õ Ï̂ì˛y ì˛Ìƒ

ˆ˛ôyfi›˛ Ñ˛Ó̊yÓ̊ ãòƒ Á Ï̂Î̊Ó ˛ô,¤˛y=!ú ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊– ~Ñ˛!›˛ £zr›˛yÓ̊ Ï̂ò›˛ ˆÑ˛yòÁ ¢Çfl įy Ï̂Ñ˛ ~õò ì˛Ìƒ ¢Ó̊ÓÓ̊y£ Ñ˛Ó̊ Ï̂ì˛

¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚ ÎyÓ˚ ö˛ Ï̂ú ¢Çfl˛iyÓ˚ Ñ˛õ≈#Ó˚y äÈyv ¸̨y Óy£ẑ ÏÓ˚Ó˚ ˆúy Ï̂Ñ˛Ó˚y ì˛y ˆîÖ Ï̂ì˛ ˛ôy Ï̂Ó òy– ¢Ç!Ÿ’‹T ¢Çfl˛iyÓ˚ Ñ˛õ≈#Ó˚y

õƒyò%Î˚yúñ ö˛õ≈ñ !õ!›˛Ç Ï̂Î˚Ó˚ !¶˛!v˛Á ~ÓÇ xÓüƒ£z xhs˛£#≈ò ˆõ Ï̂õy ¢Ó!Ñ˛ä%È£z ˆîÖ Ï̂ì˛ ˛ôy Ï̂Ó– ¢Çfl˛iyÎ˚ £ẑ Ïõú ~ÓÇ

£zr›˛yÓ˚̂ Ïò›˛ ò‹T £ÁÎ˚y Ñ˛yÜ Ï̂ãÓ˚ ˛ô!Ó˚õyí £…y¢ Ñ˛ Ï̂Ó˚–

xòúy£ẑ Ïò ˆÜõ¢ ≠ £zr›˛yÓ̊ Ï̂ò›˛ !¶˛!_Ñ˛ õy!Œ›˛£zv z̨ãyÓ̊ ˆÜõ¢ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊y xyò® !î Ï̂Î̊ Ìy Ï̂Ñ˛ñ ÓƒÓ£yÓ̊Ñ˛yÓ̊#

xòƒ ˆÎ Ï̂Ñ˛yòÁ ˆÖ Ï̂úyÎ˚yv ¸̨̂ ÏÑ˛ !Ó Ï̂ŸªÓ˚ ˆÎ Ï̂Ñ˛yòÁ ãyÎ˚ÜyÎ˚ ˆÌ Ï̂Ñ˛ â˛ƒy Ï̂úO ãyòy Ï̂ì˛ ˛ôy Ï̂Ó˚ò– !Ó ãñ £y›≈̨ ¢ñ îyÓyñ

ˆâ˛Ñ˛yÓ˚ ~ÓÇ ˆÜy !£¢y Ï̂Ó ≤Ãâ˛!úì˛ ˆÜõ¢£ Á Ï̂Î˚̂ ÏÓ x Ï̂òÑ˛ ïÓ˚̂ ÏòÓ˚ ˆÜõ¢ ˛ôyÁÎ˚y ÎyÎ˚–

!òÓ˚yõÎ˚ ≠ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ˆÓ˚yÜ# ~ÓÇ !â˛!Ñ˛Í¢Ñ˛Ó˚y ¢Ó≈̂ Ïü°Ïì˛õ !â˛!Ñ˛Í¢y ˛ôk˛!ì˛ñ !â˛!Ñ˛Í¢yÓ˚ x!¶˛K˛ì˛y

¶˛yÜ Ñ˛ Ï̂Ó˚ !ò Ï̂ì˛ ~ÓÇ !â˛!Ñ˛Í¢y ¢õ¢ƒyÓ˚ xy Ï̂ü˛ôy Ï̂ü ~ Ï̂Ñ˛ x˛ôÓ˚̂ ÏÑ˛ ¢õÌ≈ò Ñ˛ Ï̂Ó˚– ~õò!Ñ˛ xyõÓ˚y ~õò !Ñ˛ä%È

xò%ü#úòÑ˛yÓ˚# Ï̂îÓ˚ ¢¡ô Ï̂Ñ≈̨ Á ãy!ò ÎyÓ˚y ì˛y Ï̂îÓ˚ ˆÓ˚yÜ# Ï̂îÓ˚ ¢y Ï̂Ì ¢Ó˚y¢!Ó˚ £ẑ Ïõú !Ó!òõÎ˚ Ñ˛ Ï̂Ó˚–

!Ó!ò Ï̂Î˚yÜ ≠ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆúy Ï̂Ñ˛Ó˚y xy!Ì≈Ñ˛ ì˛Ìƒ !ò Ï̂Î˚ Ü Ï̂Ó°Ïíy Ñ˛ Ï̂Ó˚ñ fi›˛Ñ˛ !Ñ˛ Ï̂ò ~ÓÇ

xòúy£ẑ Ïò xÌ≈ !Ó!ò Ï̂Î̊yÜ Ñ˛ Ï̂Ó̊ SˆÎõò !Ñ˛ä%È xòúy£zò ¢Çfl įy ì˛y Ï̂îÓ̊ !òãfl ∫̨ ˆüÎ̊yÓ̊ ÓƒÓ¢y Ñ˛ Ï̂Ó̊V– !Ó!ò Ï̂Î̊yÜÑ˛yÓ̊#Ó̊y

òì%̨ ò v ẑ̨ ÏîƒyÜ Ö%§̂ Ïã ˛ôy Ï̂FäÈ ~ÓÇ òì%̨ ò v ẑ̨ ÏîƒyÜ=!ú õ)úïò ¢Ç@˘Ã£ Ñ˛Ó˚̂ ÏäÈ–

xúy¶˛ãòÑ˛ ¢Çfl˛iyÓ˚ xÇü@˘Ã£í ≠ õ!®Ó˚ñ Ü#ã≈yñ õ¢!ãîñ fl %̨Òúñ Ñœ̨ yÓ ~ÓÇ xòƒyòƒ ¢¡±îyÎ˚ ¢ÇÜ‡˛ò=!ú

Á Ï̂Î˚Ó ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ !ò Ï̂ã Ï̂îÓ˚ ¢¡ô Ï̂Ñ≈̨  !Óhfl Į̈y!Ó˚ì˛ ì˛Ìƒ ˆîÎ˚ ì˛y Ï̂îÓ˚ Á Ï̂Î˚Ó ˆ˛ôã=!úÓ˚ õyïƒ Ï̂õ ~ÓÇ òì%̨ ò

ˆúyÑ˛ Ï̂Ñ˛ xyõs˛fí ãyòyÎ˚–

v z̨̨ ô!Ó˚v z̨_´ !Ó°ÏÎ˚=!ú äÈyv ¸̨yÁ xyÓ˚Á Ó˝!Óï ˆ«˛ Ï̂e £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£*ì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

6.4 £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ˛ôk˛!ì˛

£zr›˛yÓ˚̂ Ïò›˛ xƒyÑ˛yv z̨r›˛=!ú ÓƒÓ£yÓ˚ Ñ˛Ó˚y ¢£ãñ ì˛ Ï̂Ó ˆ¢=!ú ˆ¢›˛ Ñ˛Ó˚y ã!›˛ú– Î!îÁñ xyãÑ˛yúñ ¢Ç Ï̂ÎyÜ

˜ì˛!Ó˚ Ñ˛Ó˚y x Ï̂òÑ˛ ¢£ãñ ì˛yÓ˚ Ñ˛yÓ˚í £zr›˛yÓ˚̂ Ïò›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú Ï̂ì˛ ~Öò ˆÓ!üÓ˚¶˛yÜ !ÓÓÓ˚í !ò Ï̂ã£z ˆÓÓ˚ Ñ˛Ó˚y

ÎyÎ˚– ì˛ Ï̂Ó x Ï̂òÑ˛ ˆ«˛ Ï̂e ˆÎõò v z̨£ẑ Ïu˛yãñ õƒyÑ˛ ~ÓÇ !úòy Ï̂:Ó˚ õ Ï̂ì˛y ¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ ¢y¡±!ì˛Ñ˛ ¢Çfl˛ÒÓ˚í=!ú

~ÓÇ ¢õhfl˛ ›˛ƒyÓ Ï̂ú›˛ ~ÓÇ fl˛øy›≈̨ Ï̂ö˛yò=!ú ì˛y Ï̂îÓ˚ ˆ¢›˛xy˛ô ¢ö˛›˛ÁÎ˚ƒyÓ˚ xhs˛¶%≈̨ _´ Ñ˛ Ï̂Ó˚ ˆîÎ˚ Îy Ö%Ó ¢£ Ï̂ã£z

ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò›˛ ¢ÇÎ%_´ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–
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6.4.1 ≤ÃˆÏÎ˚yãò#Î˚ !v˛¶˛y£z¢ Óy v˛z˛ôyîyò

£zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì ¢Ç Ï̂ÎyÜ fl˛iy˛ô Ï̂òÓ˚ ãòƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ â˛yÓ˚!›˛ !v˛¶˛y£ẑ Ï¢Ó˚ ≤Ã Ï̂Î˚yãò ≠

1. ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ñ ˆ¢!›˛ ˆv˛fl˛Ò›˛˛ôñ úƒy˛ô›˛˛ô Óy ˆÎ Ï̂Ñ˛y Ï̂òy ˆö˛yò £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

2. ~Ñ˛!›˛ õ Ï̂v˛õ SÑ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ¢Ó̊Oyõ=!úÓ̊ ~Ñ˛!›˛ xÇüñ Îy x¶˛ƒhs˛ Ï̂Ó̊ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó̊V ˆÎ!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÈ~Ó̊

¢y Ï̂Ì ˆö˛yò úy£zòñ ˆÑ˛Óú !¢ Ï̂fi›˛õ Óy ˆõyÓy£zú ˆö˛y Ï̂òÓ˚ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚ ¢Ç Ï̂ÎyÜ fl˛iy˛ôò Ñ˛ Ï̂Ó˚–

3. £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# S£zr›˛yÓ˚̂ Ïò›˛ ¢y!¶≈̨ ¢ ˆ≤Ãy¶˛y£zv˛yÓ˚V ˆÑ˛y Ï̂òy ¢Çfl˛iyÓ˚ ¢y Ï̂Ì ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚

~Ñ˛!›˛ xƒyÑ˛yv z̨r›˛ ÌyÑ˛ Ï̂ì˛ £ Ï̂Ó Îy ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂Ñ˛ ˛ô,!ÌÓ#Ó̊ ˆÎ Ï̂Ñ˛y Ï̂òy ≤Ãyhs˛ ˆÌ Ï̂Ñ˛ ì˛yÓ̊ õ Ï̂v˛õ!›˛ Ï̂Ñ˛ £zr›˛yÓ̊ Ï̂ò›˛

¢Ç Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛Ó˚̂ ÏÓ–

4. Ñ˛!¡ôv z̨›˛yÓ˚ â˛yúy Ï̂òyÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚– ~ Ï̂«˛ Ï̂e Ñ˛!¡ôv z̨›˛yÓ˚=!ú ¢yïyÓ˚íì˛ v z̨£ẑ Ïu˛yãñ õƒyÑ˛

~ÓÇ !úòy: ~ÓÇ fl˛øy›≈̨ Ï̂ö˛yò=!ú xƒyu»̨ Ï̂Î˚v˛ñ iOS ¢ö˛›˛ÁÎ˚ƒyÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

ˆÎ Ï̂£ì%̨  £zr›˛yÓ˚̂ Ïò›˛ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ ñ ~!›˛Ó˚ õyïƒ Ï̂õ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ¢£ã v z̨̨ ôyÎ˚ £ú ~Ñ˛£z ïÓ˚̂ ÏòÓ˚

Ñ˛!¡ôv z̨›˛yÓ̊ÈÙÈ~Ó̊ ÓƒÓ£yÓ̊– ì˛ Ï̂Ó Óyhfl˛ Ï̂Ó Ñ˛!¡ôv z̨›˛yÓ̊=!ú !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ £Î̊ÈÙÙÙÈˆÎõò ˆö˛yòñ ›˛ƒyÓ Ï̂ú›˛ñ ~õ!˛ôÈÙÈ3 ¢D#ì˛

ˆ≤’Î˚yÓ˚ £zì˛ƒy!î ~ÓÇ ì˛yÓ˚y ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛y Ï̂äÈ xÌÓy Óy!v ¸̨̂ Ïì˛ Óy x!ö˛¢ ~ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛y Ï̂äÈ

Î!î ˆv˛fl˛Ò›˛˛ô Óy úƒy˛ô›˛˛ôñ Ñ˛!¡ôv z̨›˛yÓ˚ òy Ìy Ï̂Ñ˛ ì˛ Ï̂Ó ì˛yÓ˚ Ñ˛y Ï̂äÈ x Ï̂òÑ˛ !ÓÑ˛“ Ó˚̂ ÏÎ˚̂ ÏäÈ– ˆÎõòñ ›˛ƒyÓ Ï̂ú›˛ñ fl˛øy›≈̨ Ï̂ö˛yò

Óy xòƒ !v˛¶˛y£z¢ Îy Ï̂ì˛ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ¢%!Óïy xy Ï̂äÈ– ÓƒÓ£yÓ˚Ñ˛yÓ˚# ¢!ì˛ƒÑ˛y Ï̂Ó˚Ó˚ Ñ˛# Ï̂Óyv≈̨  äÈyv ¸̨y ~Ñ˛!›˛ ›˛ƒyÓ Ï̂ú›˛

Ñ˛!¡ôv z̨›˛yÓ̊ ˆÎõò xy£z̨ ôƒyv˛ñ ˆò:y¢ñ ¢yÓ̊ Ï̂ö˛¢ñ !Ñ˛u˛ú ö˛yÎ̊yÓ̊ Óy Üƒyúy!: ›˛ƒyÓ!›˛Á ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ £zr›˛yÓ̊ Ï̂ò›˛ ¢Ç Ï̂ÎyÜ

ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚ò– ˆÓ!üÓ˚¶˛yÜ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ó v˛Óƒyu˛ ¢Ç Ï̂ÎyÜñ ÁÎ˚y£zÈÙÈö˛y£z Óy Ñ˛ Ï̂Î˚Ñ˛!›˛ ˆ«˛ Ï̂e ˆö˛yò úy£ẑ Ïò

Ñ˛!¡ôv z̨›˛yÓ˚ v˛yÎ˚yú Ñ˛ Ï̂Ó˚ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚ò–

6.4.3 £zr›˛yÓ˚̂ Ïò›˛ÈÙÈ~Ó˚ õ)ú ≤ÃÎ%!_´

1999 ¢y Ï̂úñ ˆö˛v˛yÓ˚yú ˆò›˛ÁÎ˚y!Ñ≈̨ Ç Ñ˛yv z̨!™ú S~ö˛~ò!¢V ~Ó˚ ¢ÇK˛y xò%ÎyÎ˚# £zr›˛yÓ˚̂ Ïò›˛ £ú ~õò ~Ñ˛!›˛

ˆò›˛ÁÎ˚yÑ≈̨  Îy xy£z!˛ô xƒy Ï̂v»̨ !¢Ç !fl˛Òõ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ñ › Δ̨y™!õüò Ñ˛ Ï̂r› Δ̨yú ≤Ã Ï̂›˛yÑ˛ú S!›˛!˛ô!¢VÈÙÈ~Ó˚ ¢£yÎ˚ì˛yÎ˚

ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ãòƒ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy v z̨̨ ôú∏˛ Ñ˛ Ï̂Ó˚ ˆì˛y Ï̂ú– ~£z xyò%¤˛y!òÑ˛ ¢ÇK˛yÓ˚ !˛ôäÈ Ï̂ò !ì˛ò!›˛ xì˛ƒhs˛

=Ó̊&c˛ô)í≈ ïyÓ̊íy Ó̊ Ï̂Î̊ Ï̂äÈ Îy £zr›˛yÓ̊ Ï̂ò Ï̂›˛Ó̊ !¶˛!_≠ ˛ôƒy Ï̂Ñ˛›˛ ¢%ƒ£z!â˛Çñ !›˛!¢!˛ô/xy£z!˛ô ˆÎyÜy Ï̂ÎyÜ ≤Ã Ï̂›˛yÑ˛ú ~ÓÇ Ñœ̨ y Ï̂Î̊r›˛/

¢y¶≈̨ yÓ˚ Ñ˛!¡ôv z̨!›˛Ç– Î!îÁ £zr›˛yÓ˚̂ Ïò›˛ x Ï̂òÑ˛ !ÓÑ˛!üì˛ £ Ï̂Î˚̂ ÏäÈ ~ÓÇ ˛ô!Ó˚Ó!ì≈̨ ì˛ £ Ï̂Î˚̂ ÏäÈ !ÓÜì˛ ÓäÈÓ˚=!ú Ï̂ì˛ñ ~£z

!ì˛ò!›˛ ïyÓ˚íy £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õ)ú !¶˛!_–

 ˛ôƒy Ï̂Ñ˛›˛ ¢%ƒ£z!â˛Ç ≠ ˛ôƒy Ï̂Ñ˛›˛ ¢%ƒ£z!â˛Ç £ú !v˛!ã›˛yú Óyì≈̨ y=!ú ˛ôƒy Ï̂Ñ˛›˛ òyõÑ˛ !Ó!FäÈß¨ £zv z̨!ò Ï̂›˛ ›%̨ Ñ˛ Ï̂Ó˚y

›%̨ Ñ˛ Ï̂Ó˚y Ñ˛ Ï̂Ó˚ ¢ Ï̂D ¢ Ï̂D !Ó!¶˛ß¨ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ˛ôÌ ï Ï̂Ó˚ ì˛y Ï̂îÓ˚ ˆ≤ÃÓ˚í Ñ˛Ó˚y ~ÓÇ ˛ôƒy Ï̂Ñ˛›˛=!ú ì˛y Ï̂îÓ˚ Ühs˛ Ï̂Óƒ

ˆ˛ô§ÔäÈy Ï̂òyÓ˚ ˛ô Ï̂Ó˚ ˛ô%òÓ˚yÎ˚ ~Ñ˛!eì˛ Ñ˛Ó˚yÓ˚ ˛ôk˛!ì˛– ˛ôƒy Ï̂Ñ˛›˛ ¢%ƒ£z!â˛Ç Ï̂Î˚Ó˚ ÓƒÓ£y Ï̂Ó˚Ó˚ xy Ï̂Üñ ≤ÃyÌ!õÑ˛ Ñ˛!¡ôv z̨›˛yÓ˚

ˆò›˛ÁÎ˚yÑ≈̨ =!ú ›˛y!õ≈òyú ~ÓÇ xòƒyòƒ Ï̂îÓ˚ ¢y Ï̂Ì ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ãòƒ !úãv˛ñ ˆv˛!v˛ Ï̂Ñ˛ Ï̂›˛v˛ ˆ›˛!ú Ï̂ö˛yò ¢y!Ñ≈̨ ›˛

ÓƒÓ£yÓ˚ Ñ˛Ó˚ì˛– ˆ›˛!ú Ï̂ö˛y Ï̂òÓ˚ õ Ï̂ì˛y ¢y!Ñ≈̨ ›˛ÈÙÈ¢%ƒ£zâ˛ Ñ˛Ó˚y ˆò›˛ÁÎ˚yÑ≈̨ =!ú Ï̂ì˛ ~Ñ˛!›˛ ¢¡ô)í≈ ˛ô Ï̂Î˚r›˛ÈÙÈ›%̨ ÈÙÈ˛ô Ï̂Î˚r›˛ ¢y!Ñ≈̨ ›˛

~Ñ˛¢y Ï̂Ì Ó˚yÖy £Î˚ ö˛ Ï̂ú ˆÎyÜy Ï̂ÎyÜ ≤Ã!e´Î˚y!›˛ ~!Ü Ï̂Î˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– Îy£ẑ Ï£yÑ˛ñ ~£z ¢y!Ñ≈̨ ›˛ÈÙÈ¢%ƒ£z!â˛Ç ˆÑ˛Ôüú=!ú

ÓƒÎ˚Ó˝ú !äÈú ~ÓÇ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ «˛õì˛yÁ ì˛y Ï̂îÓ˚ fl ∫̨“ !äÈú ì˛y£z xyÓ˚Á v z̨ß¨ì˛ ≤ÃÎ%!_´Ó˚ îÓ˚Ñ˛yÓ˚ !äÈú– ˛ôƒy Ï̂Ñ˛›˛

¢%ƒ£z!â˛Ç Ï̂Î˚Ó˚ õyïƒ Ï̂õñ ˆÑ˛yòÁ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ «˛õì˛y ~Ñ˛ Ï̂üy Óy ì˛ Ï̂ì˛y!ïÑ˛ v z̨̨ ôyîyò myÓ˚y Óyv ¸̨y Ï̂òy
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ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˛ôƒy Ï̂Ñ˛›˛ÈÙÈ¢%ƒ£zâ˛ Ñ˛Ó˚y ˆò›˛ÁÎ˚yÑ≈̨ =!ú Ï̂ì˛ñ Óyì≈̨ y=!ú ≤ÃÌ Ï̂õ ˛ôƒy Ï̂Ñ˛ Ï̂›˛ !Ó¶˛_´ £Î˚– ≤Ã!ì˛!›˛ ˛ôƒy Ï̂Ñ˛ Ï̂›˛

Î%_´ £Î˚ÈÙÙÙÈ!v˛!ã›˛yú ˆÑ˛yv˛ Îy ¢)̂ ÏeÓ˚ !‡˛Ñ˛yòy Sv z̨Í¢!Ó®%V ~ÓÇ Ühs˛Óƒ !‡˛Ñ˛yòyñ ˛ôyüy˛ôy!ü e´õÓï≈õyò ì˛Ìƒ ~ÓÇ

e&!›˛ !òÎ̊s f̨íÑ˛yÓ̊# ì˛Ìƒ– Ühs˛ Ï̂ÓƒÓ̊ !‡˛Ñ˛yòyÎ̊ ¢Ó̊y¢!Ó̊ ˆ≤ÃÓ̊ Ï̂íÓ̊ ˛ô!Ó̊Ó Ï̂ì≈̨  ˛ôƒy Ï̂Ñ˛›˛=!ú Ñ˛!¡ôv z̨›˛yÓ̊ ˆÌ Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊

ºõí Ñ˛ Ï̂Ó˚ Îì˛«˛í òy ì˛yÓ˚y x!hs˛õ Ühs˛ Ï̂Óƒ ˆ˛ô§ÔäÈ Ï̂ì˛ ˛ôyÓ˚̂ ÏäÈ– ~ Ï̂«˛ Ï̂e ÓƒÓ£*ì˛ !v˛¶˛y£z¢!›˛ Ï̂Ñ˛ Ó˚yv z̨›˛yÓ ̊ Óúy £Î˚–

~Ñ˛!›˛ Ó˚yv z̨›˛yÓ˚ ~Ñ˛!›˛ !Ó Ï̂ü°Ï v ẑ̨ Ïj Ï̂üƒ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚ Îy !Ó!¶˛ß¨ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚yÑ≈̨ Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò›˛ÈÙÈ~Ó˚ ¢y Ï̂Ì

Î%_´ Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôƒy Ï̂Ñ˛›˛=!ú Ï̂Ñ˛ ì˛y Ï̂îÓ˚ â)̨ v ¸̨yhs˛ Ühs˛ Ï̂ÓƒÓ˚ !î Ï̂Ñ˛ ˆÎ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚–

xyõÓ˚y £zr›˛yÓ˚̂ Ïò Ï̂›˛ ¢ÇÎ%_´ £ÁÎ˚y ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ !v˛¶˛y£ẑ Ï¢Ó˚ ãòƒ ˆ£yfi›˛ ü∑!›˛ ÓƒÓ£yÓ˚ Ñ˛!Ó˚– ¢%ì˛Ó˚yÇ

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ≤Ã!ì˛!›˛ £zr›˛yÓ˚̂ Ïò›˛ !v˛¶˛y£z¢ £ú ~Ñ˛!›˛ ˆv˛fl˛Ò›˛˛ôñ úƒy˛ô›˛˛ôñ fl˛øy›≈̨ Ï̂ö˛yò ~ÓÇ fl˛øy›≈̨  ˆ£yõ ãúÓyÎ%̊

!òÎ˚s˛fí !¢ Ï̂fi›˛ Ï̂õÓ˚ õ Ï̂ì˛y ˆÑ˛y Ï̂òy !v˛¶˛y£z¢ Îy £zr›˛yÓ˚̂ Ïò Ï̂›˛ xƒy Ï̂:¢ Ñ˛Ó˚y ÎyÎ˚– ¢%ì˛Ó˚yÇ ˆÎ !Ó Ï̂ü°Ï !v˛¶˛y£z¢=!ú

ˆò›˛ÁÎ̊yÑ≈̨=!úÓ̊ õ Ï̂ïƒ xyhs˛É¢Ç Ï̂ÎyÜ á›˛yÎ̊ ˆ¢!›˛ £ú Ó̊yv z̨›˛yÓ̊ ~ÓÇ xòƒyòƒ !v˛¶˛y£z¢=!ú £Î̊ ˆ£yfi›˛– ˛ôƒy Ï̂Ñ˛›˛=!ú Ï̂Ñ˛

ì˛y Ï̂îÓ̊ Ühs˛ Ï̂Óƒ ÎyÁÎ̊yÓ̊ ãòƒ ¢ Ï̂Ó≈y_õ v z̨̨ ôú∏˛ ˛ôÌ!›˛ !ò!ÿ˛ì˛ Ñ˛Ó̊yÓ̊ ãòƒñ Ó̊yv z̨›˛yÓ̊=!ú Ó̊yv z̨!›˛Ç xƒyúÜ!Ó̊îõ òy Ï̂õ

~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ̊ ˆ≤Ãy@˘Ãyõ ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊– ˛ôƒy Ï̂Ñ˛›˛ ¢%ƒ£z!â˛Ç ≤ÃyÎ̊ ¢õhfl˛ v z̨̨ ôú∏˛ ˆÎyÜy Ï̂ÎyÜ úy£zò ~ÓÇ ì˛yÓ̊ «˛õì˛y

¢¡ô)í≈ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 xy£z ~¢ !˛ô (Internet Service Provider) ≠ ≤Ã Ï̂ì˛ƒÑ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  fl ∫̨ì˛s˛f ~ÓÇ ì˛yÓ˚y Ó˚yv z̨›˛yÓ˚

myÓ˚y ¢õ!ß∫ì˛– ~£z¶˛y Ï̂Ó üì˛ üì˛ ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ Ó˚yv z̨›˛yÓ˚ â˛yúòy Ñ˛Ó˚̂ Ïì˛ ≤Ã Ï̂Î˚yãò £Î˚ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy

¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# Óy xy£z~¢!˛ô– ~!›˛ £zr›˛yÓ˚̂ Ïò›˛ Ñ˛y‡˛y Ï̂õyÓ˚ ~Ñ˛!›˛ õ)ú xÇü ÎyÓ˚y õyG˛Öy Ï̂ò ˆÌ Ï̂Ñ˛ ˆò›˛ÁÎ˚yÑ≈̨

˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚– xÌ≈yÍ ~Ñ˛!›˛ xy£z~¢!˛ô xyÜì˛ ˛ôƒy Ï̂Ñ˛›˛=!ú @˘Ã£í Ñ˛Ó˚̂ Ïì˛ ¢¡øì˛ £Î˚ ~ÓÇ ˛ôƒy Ï̂Ñ˛›˛=!ú ì˛y Ï̂îÓ˚

Ühs˛ Ï̂Óƒ ˆ≤ÃÓ˚̂ Ïí ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ≤Ã!ì˛!›˛ ˛ôƒy Ï̂Ñ˛›˛ xy£z~¢!˛ôÈÙÈ~Ó˚ ~Ñ˛ !îÑ˛ !î Ï̂Î˚ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôy‡˛y Ï̂òy £Î˚

xòƒ !îÑ˛ !î Ï̂Î̊– v z̨îy£Ó̊í !£¢y Ï̂Ó ïÓ̊y ÎyÑ˛ î%ãò @˘Ãy£Ñ˛ î%!›˛ ˛ô,ÌÑ˛ î)Ó̊Óì ≈̨# ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfl įy Ï̂ò xy Ï̂äÈò– ≤Ã!ì˛!›˛

@˘Ãy£Ñ˛ ì˛yÓ˚ xM˛È Ï̂ú fl˛iyò#Î˚ xy£z~¢!˛ô ¢Ç Ï̂ÎyÜ Ñ˛ Ï̂Ó˚̂ ÏäÈò– ~Ñ˛ ˆÌ Ï̂Ñ˛ xòƒ Ï̂Ñ˛ ˆ≤ÃÓ˚í Ñ˛Ó˚y ~Ñ˛!›˛ ˛ôƒy Ï̂Ñ˛›˛

ˆ≤ÃÓ˚̂ ÏÑ˛Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ ˆ≤ÃÓ˚̂ ÏÑ˛Ó˚ fl˛iyò#Î˚ xy£z~¢!˛ô Ï̂ì˛ Î%_´ £Î˚– ˛ôƒy Ï̂Ñ˛›˛!›˛ fl˛iyò#Î˚ xy£z~¢!˛ô Ï̂ì˛ ~Ñ˛ Óy

~Ñ˛y!ïÑ˛ ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ Ó˚yv z̨›˛yÓ˚=!úÓ˚ õïƒ !î Ï̂Î˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ fl˛iyò#Î˚ xy£z~¢!˛ô ˛ôƒy Ï̂Ñ˛›˛!›˛ Ï̂Ñ˛

~Ñ˛!›˛ xyM˛È!úÑ˛ xy£z~¢!˛ô Ï̂ì˛ ö˛Ó˚ÁÎ˚yv≈̨  Ñ˛ Ï̂Ó˚– xyM˛È!úÑ˛ xy£z~¢!˛ô Ï̂ì˛ ~Ñ˛y!ïÑ˛ ˆò›˛ÁÎ˚yÑ≈̨  ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ Îy

~£z ˛ô Ï̂Ó≈Ó˚ !›˛Î˚yÓ˚ 1– ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# Ï̂Ñ˛ ö˛Ó˚ÁÎ˚yv≈̨  Ñ˛Ó˚yÓ˚ xy Ï̂Ü Îy xÓüƒ£z ˛ôyÓ˚y˛ôyÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~Ó˚̨ ôÓ˚ !›˛Î˚yÓ˚

1 ¢Ó̊ÓÓ̊y£Ñ˛yÓ̊#Ó̊ õyïƒ Ï̂õ ˛ôƒy Ï̂Ñ˛›˛!›˛ Ühs˛ Ï̂ÓƒÓ̊ Ñ˛y Ï̂äÈ ~Ñ˛!›˛ xyM˛È!úÑ˛ xy£z~¢!˛ô Ï̂ì˛ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó̊– ~Ñ˛ÓyÓ̊ ˆÑ˛yòÁ

˛ôƒy Ï̂Ñ˛›˛ Ühs˛ Ï̂ÓƒÓ˚ !òÑ˛ Ï̂›˛ ~Ñ˛!›˛ xyM˛È!úÑ˛ xy£z~¢!˛ô Ï̂ì˛ ˆ˛ô§Ô Ï̂äÈ ˆÜ Ï̂úñ ~!›˛ ~!Ü Ï̂Î˚ ÎyÁÎ˚yÓ˚ xy Ï̂Ü xyM˛È!úÑ˛

xy£z~¢!˛ô Ï̂ì˛ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ ˆò›˛ÁÎ̊yÑ≈̨  x!ì˛e´õ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ~£z¶˛y Ï̂Ó fl įyò#Î̊ xy£z~¢!˛ôÓ̊ ¢y Ï̂Ì ¢Ç Ï̂Îy Ï̂ÜÓ̊

õyïƒ Ï̂õ ˛ôƒy Ï̂Ñ˛›˛=!ú @˘Ãy£ Ï̂Ñ˛Ó˚ Ñ˛y Ï̂äÈ ˆ˛ô§Ô Ï̂äÈ ÎyÎ˚– ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ Ó˚yv z̨›˛yÓ˚=!ú xy£z~¢!˛ô=!úÓ˚ õy!úÑ˛yòyï#òñ

xyõÓ˚y Óú Ï̂ì˛ ˛ôy!Ó˚ ˛ôƒy Ï̂Ñ˛›˛!›˛ xy£z~¢!˛ô ˆÌ Ï̂Ñ˛ xòƒ xy£z~¢!˛ô Ï̂ì˛ !Ü Ï̂Î˚!äÈú–

 Ñœ̨ y Ï̂Î˚r›˛/¢y¶≈̨ yÓ˚ ≠ Ñœ̨ y Ï̂Î˚r›˛ ü Ï̂∑Ó˚ xÌ≈ @˘Ã£#ì˛y ~ÓÇ ¢y¶≈̨ yÓ˚ ü Ï̂∑Ó˚ xÌ≈ îyì˛y Ñ˛!¡ôv z̨›˛yÓ˚– ¢%ì˛Ó˚yÇñ

ˆÎ Ï̂Ñ˛y Ï̂òy ˆò›˛ÁÎ̊y Ï̂Ñ≈̨  ì˛Ìƒ xyîyòÈÙÈ≤ÃîyòÈÙÈ~Ó̊ ˆ«˛ Ï̂e îyì˛y Ñ˛!¡ôv z̨›˛yÓ̊ Á @Ã̆£#ì˛y Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ïƒÑ˛yÓ̊ Ñ˛yÎ≈yÓú# Ï̂Ñ˛

Ñœ̨ y Ï̂Î˚r›˛ÈÙÈ¢y¶ ≈̨yÓ˚ Ó Ï̂ú– £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õ Ï̂ì˛y !Óüyú ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ~Ñ˛y!ïÑ˛ !ò!î≈‹T ¢y¶≈̨ yÓ˚ Ìy Ï̂Ñ˛– ~£z !ò!î≈‹T ¢y¶≈̨ yÓ˚

Ñœ̨ y Ï̂Î̊r›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊Ó̊ ãòƒ ≤Ã Ï̂Î̊yãò#Î̊ ˆ¢Óy ≤Ãîyò Ñ˛ Ï̂Ó̊– ~£z ÓƒÓfl įyÎ̊ ¢y¶≈̨ yÓ̊ Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ ¢õhfl˛ ˆv˛›˛y ¢ÇÓ̊!«˛ì˛

Ìy Ï̂Ñ˛ñ Ñœ̨ y Ï̂Î˚r›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ xò%̂ ÏÓ˚yï ¢y¶≈̨ yÓ˚ ì˛y ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– v z̨îy£Ó˚í fl ∫̨Ó˚*˛ô Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÑ˛y Ï̂òy

~Ñ˛!›˛ ≤Ã!ì˛¤˛y Ï̂ò ˆÎ Á Ï̂Î̊Ó ¢y£z›˛ Ìy Ï̂Ñ˛ñ ì˛y Ï̂ì˛ x Ï̂òÑ˛=!ú Á Ï̂Î̊Ó ˆ˛ôã Ìy Ï̂Ñ˛– ~£z Á Ï̂Î̊Ó ˆ˛ôã=!ú ≤Ã!ì˛¤˛y Ï̂òÓ̊
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Á Ï̂Î˚Ó ¢y¶≈̨ y Ï̂Ó˚Ó˚ ¢y Ï̂Ì Î%_´ Ìy Ï̂Ñ˛– ~Ñ˛!›˛ Á Ï̂Î˚Ó ˆ˛ôã Ï̂Ñ˛ ˆîÖyÓ˚ ãòƒ ¢yÓ˚y ˛ô,!ÌÓ#Ó˚ £yãyÓ˚ £yãyÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚

ˆÌ Ï̂Ñ˛ ~Ñ˛¢ Ï̂D xò%̂ ÏÓ˚yï xy Ï̂hfl˛ ˛ôy Ï̂Ó˚ñ ˆÎõò ˛ôÓ˚#«˛yÓ˚ ö˛ú ≤ÃÑ˛y Ï̂üÓ˚ ¢õÎ˚ £ Ï̂Î˚ Ìy Ï̂Ñ˛– â˛y!£îy xò%ÎyÎ˚# Á Ï̂Î˚Ó

¢y¶≈̨ yÓ˚ !ò!î≈‹T ˆ˛ôã Ï̂Ñ˛ ≤Ã Ï̂ì˛ƒÑ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ !‡˛Ñ˛yòyÎ˚ ˛ôy‡˛yÎ˚– Á Ï̂Î˚Ó ¢y£z›˛ !‡˛Ñ˛õ Ï̂ì˛y â˛yúy Ï̂òyÓ˚ ãòƒ Á Ï̂Î˚Ó

¢y¶≈̨ y Ï̂Ó˚Ó˚ ¶)̨ !õÑ˛y xì˛ƒhs˛ =Ó˚&c˛ô)í≈–

6.5 £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂Îy Ï̂ÜÓ˚ ïÓ˚í

≤ÃŸ¿ v ẑ̨ Ï‡˛ Ï̂äÈñ ˆÑ˛yò ≤ÃÎ%!_´ñ @˘Ãy£Ñ˛ ~ÓÇ xy£z~¢!˛ôÈÙÈÓ˚ õ Ï̂ïƒ ˆ¢Ó˚y ¢Ç Ï̂ÎyÜ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚⁄ v z̨_Ó˚!›˛ @˘Ãy£Ñ˛

Á ˆ≤ÃÓ˚Ñ˛ ~Ó˚ õ Ï̂ïƒ î)Ó˚cñ ˆv˛›˛y ˆÓ˚›˛ ~ÓÇ xòƒyòƒ !Ó°ÏÎ˚ ˆÎõò xÓfl˛iyò!›˛ @˘Ãyõ#í Óy õ£yòÜÓ˚ £zì˛ƒy!îÓ˚ v z̨̨ ôÓ˚

!ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚– ~Ó˚ ãòƒ ÓƒÓ£*ì˛ ≤ÃÎ%!_´=!ú xƒy Ï̂:¢ ≤ÃÎ%!_´ !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛ ~ÓÇ ~Ó˚ õ Ï̂ïƒ Ó˚̂ ÏÎ˚̂ ÏäÈ ≠

1. v˛yÎ̊yúÈÙÈxy˛ô

2. !úãv˛ ˆv˛›˛y ¢y!Ñ≈̨ ›˛ Sì˛yõy ~ÓÇ x˛ô!›˛Ñ˛ƒyú ö˛y£zÓyÓ˚V

3. !v˛!ã›˛yú ¢yÓfl˛;˛y£zÓyÓ˚ úy£zò S!v˛~¢~úV

4. ˆÑ˛Óú ˆõy Ï̂v˛õ

5. ÁÎ̊y£zÈÙÈö˛y£z

6. 4!ã ~ÓÇ 5!ã ÁÎ˚ƒyÓ˚ˆÏú¢

1. v˛yÎ̊yúÈÙÈxy˛ô ≠ ~Ñ˛îõ ÷Ó̊ Ï̂ì˛ £zr›˛yÓ̊ Ï̂ò›˛ ˛ô!Ó̊ Ï̂°ÏÓy ¢Ó̊ÓÓ̊y£Ñ˛yÓ̊#Ó̊y v˛yÎ̊yúÈÙÈxy˛ô ˛ô!Ó̊ Ï̂°ÏÓy£z !îì˛– ˛ôk˛!ì˛ ≠

v˛yÎ˚yúÈÙÈxy˛ô õ Ï̂v˛õ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ~ÓÇ ~Ñ˛!›˛ xƒyòyúÜ ¶˛ Ï̂Î˚¢ ˆ›˛!ú Ï̂ö˛yò !¢ Ï̂fi›˛ Ï̂õÓ˚ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ fl˛iy˛ôò

Ñ˛ Ï̂Ó˚– õ Ï̂v˛õ!›˛ ˆ›˛!ú Ï̂ö˛y Ï̂òÓ˚ õ Ï̂ì˛y ≤’yÜ £zò Ñ˛ Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ £Î˚– Ñ˛!¡ôv z̨›˛yÓ˚!›˛ õ Ï̂v˛õ Ï̂Ñ˛ ~Ñ˛!›˛ v˛yÎ˚yú ˆ›˛yò ¢òy_´

Ñ˛Ó˚̂ Ïì˛ñ ~Ñ˛!›˛ !ò!î≈‹T ò¡∫Ó˚ v˛yÎ˚yú Ñ˛Ó˚̂ Ïì˛ ~ÓÇ x˛ôÓ˚ ≤Ãy Ï̂hs˛Ó˚ v z̨_ Ï̂Ó˚Ó˚ ãòƒ x Į̈̂ ô«˛y Ñ˛Ó˚yÓ˚ !ò Ï̂î≈ü !î Ï̂ì˛ ˛ôy Ï̂Ó˚–

~Ñ˛!›˛ xy£z~¢!˛ô ≤Ã!ì˛!›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˆîÎ˚ Îy õ Ï̂v˛õ!›˛ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚ ~ÓÇ xy£z~¢!˛ô Ï̂ì˛

~Ñ˛!›˛ !Ó Ï̂ü°Ï ˆö˛yò ò¡∫Ó˚ v˛yÎ˚yú Ñ˛ Ï̂Ó˚– ÎÖò£z ò¡∫Ó˚!›˛ Ñ˛ú Ñ˛Ó˚y £ Ï̂Ó ì˛Öò õ Ï̂v˛õ=!ú ~Ñ˛!›˛ v z̨_Ó˚ ˆîÎ˚–

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ õ Ï̂v˛õÈÙÈ~Ó˚ ¢y Ï̂Ì xy£z~¢!˛ô õ Ï̂v˛ Ï̂õÓ˚ ˆÎyÜy Ï̂ÎyÜ ˜ì˛!Ó˚ £Î˚ ~ÓÇ ˆv˛›˛y ˆ≤ÃÓ˚̂ ÏíÓ˚ ãòƒ î%!›˛ õ Ï̂v˛õ

◊Óí Ï̂ÎyÜƒ ˆ›˛yò=!ú ¢Ç Ï̂üyïò Ñ˛ Ï̂Ó˚–

òƒy Ï̂Ó˚yÓƒyu˛ ˛≤ÃÎ%!_´ Á Ó v˛Óƒyu˛ ≤ÃÎ%!_´ ≠ v˛yÎ˚yú xy˛ô Ï̂Ñ˛ Óúy £Î˚ ~Ñ˛!›˛ òƒy Ï̂Ó˚yÓƒyu˛ ≤ÃÎ%!_´ñ ÎyÓ˚ xÌ≈

~!›˛ ï# Ï̂Ó˚ ï# Ï̂Ó˚ ˆv˛›˛y fl˛iyòyhs˛Ó˚ Ñ˛ Ï̂Ó˚– ≤ÃÌõ!î Ï̂Ñ˛ õ Ï̂v˛õ=!ú ˛ô!Ó˚â˛y!úì˛ £ì˛ ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ 300 !Ó›˛ Óy ï#Ó˚

Ü!ì˛ Ï̂ì˛ó 1990ÈÙÈ~Ó˚ îü Ï̂Ñ˛Ó˚ ˆü Ï̂°ÏÓ˚ !î Ï̂Ñ˛ ˆÎ ˆÑ˛Ôüú=!ú xy!Ó‹ÒyÓ˚ Ñ˛Ó˚y £ Ï̂Î˚!äÈú ì˛y Ï̂ì˛ ì˛yÓ˚y ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛

56,000 !Ó›˛ ˛ôÎ≈hs˛ fl įyhs˛yhs˛Ó̊ Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ– ~Ó̊˛ô Ï̂Ó̊ ˆÎ ≤ÃÎ%!_´ ~ Ï̂¢!äÈú ì˛y ≤Ã!ì˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ !õ!úÎ̊ò !Ó›˛ ˛ôÎ≈hs˛

fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ≤ÃÎ%!_´=!ú Ó v˛Óƒyu˛ ≤ÃÎ%!_´ !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛ Îy v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ¶˛y Ï̂Ó o&ì˛ ˆv˛›˛y fl˛iyòyhs˛Ó˚

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

2. !úãv˛ ˆv˛›˛y ¢y!Ñ≈̨ ›˛ ≠ 1990ÈÙÈ~Ó˚ îü Ï̂Ñ˛Ó˚ õyG˛yõy!G˛ ˛ôÎ≈hs˛ ˆÑ˛Óúõye Ó v˛Óƒyu˛ ≤ÃÎ%!_´ v z̨̨ ôú∏˛ !äÈú–

~!›˛ !äÈú ¢yïyÓ˚í ˛ô!Ó˚̂ Ï°ÏÓy ≤ÃîyòÑ˛yÓ˚#Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ £zãyÓ˚y Óy !úãv˛ ˆòÁÎ˚y ~Ñ˛!›˛ !v˛!ã›˛yú ¢y!Ñ≈̨ ›˛–

¢Ç Ï̂«˛ Į̈̂ ôñ ~Ñ˛!›˛ ¢y!Ñ≈̨ ›˛ !úã ˆîÁÎ˚yÓ˚ xÌ≈ ˆÑ˛Óú ì˛yÓ˚=!ú ¶˛yv˛̧y ˆîÁÎ˚y Îy õ)úì˛ ˆö˛yò ˛ô!Ó˚̂ Ï°ÏÓy ˆîÓyÓ˚ ãòƒ
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≤Ãlfl˛ì˛ Ñ˛Ó˚y £Î˚ ~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ ~Ó˚ ≤Ã!ì˛!›˛ ≤Ãy Ï̂hs˛ õ Ï̂v˛õ fl˛iy˛ôò Ñ˛Ó˚y £Î˚– !úãv˛ ¢y!Ñ≈̨ ›˛=!ú ˛ô Ï̂Î˚r›˛ ›%̨ ÈÙÈ˛ô Ï̂Î˚r›˛

!£¢y Ï̂Ó ˆ◊!íÓk˛ Ñ˛Ó̊y £Î̊ Ñ˛yÓ̊í ¢y!Ñ≈̨ ›˛!›˛ !ò!î≈‹T ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfl įyò ˆÌ Ï̂Ñ˛ ÷Ó̊& £ Ï̂Î̊ xòƒ ˆÑ˛yòÁ ˆ¶˛Ô Ï̂Üy!úÑ˛

fl˛iy Ï̂ò â˛ Ï̂ú– !úãv˛ ¢y!Ñ≈̨ ›˛=!ú Ï̂Ñ˛ !ò!î≈‹T ¢y!Ñ≈̨ ›˛Á Óúy £Î˚ Ñ˛yÓ˚í ~Ñ˛!›˛ !úãÎ%_´ ¢y!Ñ≈̨ ›˛ ~Ñ˛ãò£z ÓƒÓ£yÓ˚

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– xòƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ¢y Ï̂Ì ~Ó˚ ¶˛yÜ ˆòÁÎ˚y ÎyÎ˚ òy– !úãv˛ ¢y!Ñ≈̨ ›˛=!ú ÓƒÎ˚Ó˝ú– ~Ñ˛!›˛

@˘Ãy£Ñ˛ Ï̂Ñ˛ ~Ñ˛!›˛ ¢y!Ñ≈̨ ›˛ !úã ˆòÓyÓ˚ ãòƒ ≤ÃyÌ!õÑ˛ ≤Ã!ì˛fl˛iy˛ôò !ö˛ !î Ï̂ì˛ £ Ï̂Ó ~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ xÓüƒ£z ¢y!Ñ≈̨ ›˛!›˛

ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ ~Ñ˛!›˛ õy!¢Ñ˛ !ö˛ !î Ï̂ì˛ £ Ï̂Ó– !ö˛ !›˛ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ î)Ó˚c ~ÓÇ ¢y!Ñ≈̨ ›˛ ¢õÌ≈òÑ˛yÓ˚# ˆv˛›˛yÓ˚ Ü!ì˛

~ÓÇ ÓƒÓ£y Ï̂Ó̊Ó̊ Á˛ô Ï̂Ó̊– ì˛ Ï̂Ó xòƒyòƒÓ̊ ì%̨ úòyÎ̊ Ó v˛Óƒyu˛ ≤ÃÎ%!_´Ó̊ !ö˛ x Ï̂òÑ˛ ˆÓ!ü– ö˛úfl ∫̨Ó̊*˛ôñ ˆÑ˛Óúõye Ó,£Í

ÓƒÓ¢y!Î˚Ñ˛ @˘Ãy£Ñ˛ Óy xy£z~¢!˛ô !úã ¢y!Ñ≈̨ ›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

3. !v˛!ã›˛yú ¢yÓfl˛;˛y£zÓyÓ˚ úy£zò S!v˛~¢~úV ≠ £zr›˛yÓ˚̂ Ïò›˛ ≤ÃÌõ v z̨q(ì˛ £ÁÎ˚yÓ˚ xy Ï̂Üñ ˆ›˛!ú Ï̂ö˛yò !ü Ï̂“Ó˚

ãòƒ ˆÓ!üÓ˚¶˛yÜ Óy!v ¸̨ ~ÓÇ ÓƒÓ¢y Ï̂Î˚Ó˚ ˆ«˛ Ï̂e ì˛y Ï̂Ó˚Ó˚ úy£zò ÓƒÓ£*ì˛ £ì˛– ˆö˛yò ¢Çfl˛iy=!ú ì˛Öò Ü Ï̂Ó°Ïíy Ñ˛Ó˚!äÈú

ì˛y Ï̂îÓ˚ úƒyu˛úy£zò ˆö˛yòÈÙÈ~Ó˚ õyïƒ Ï̂õ !Ñ˛¶˛y Ï̂Ó !v˛!ã›˛yú ˆv˛›˛y fl˛iyòyhs˛Ó˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– xÓ Ï̂ü Ï̂°Ï Ü Ï̂Ó°ÏÑ˛Ó˚y

xy!Ó‹ÒyÓ˚ Ñ˛Ó˚̂ Ïúò !v˛!ã›˛yú ¢yÓfl˛;˛y£zÓyÓ˚ úy£zòñ ÎyÓ˚ ö˛ Ï̂ú ˆö˛y Ï̂òÓ˚ ì˛yÓ˚ Îy xƒyòyúÜ ¶˛ Ï̂Î˚¢ !¢Üòƒyú Ó£ò Ñ˛ Ï̂Ó˚

ˆ¢!›˛ ~Ñ˛£z ¢y Ï̂Ì ˆv˛›˛yÁ ˛ô!Ó˚Ó£ò Ñ˛Ó˚̂ Ïì˛ ¢«˛õ £ Ï̂Ó– ~!›˛ v˛yÎ˚yú xy˛ô Ñ˛y Ï̂òÑ˛üòÈÙÈ~Ó˚ ì%̨ úòyÎ˚ xyÓ˚Á !ì˛!Ó˚ü

=í ˆÓ!ü £y Ï̂Ó˚ ˆv˛›˛y ˛ô!Ó˚Ó£ò Ñ˛Ó˚̂ Ïì˛ ¢«˛õ–

!v˛~¢~úÈÙÈ~Ó˚ ¢Ó Ï̂â˛ Ï̂Î˚ xyÑ˛°Ï≈í#Î˚ !îÑ˛ £ú !ö˛Œ›˛yÓ˚=!ú ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ ¢õÎ˚ ˆv˛›˛y ~ÓÇ ¶˛ Ï̂Î˚¢ Ñ˛ú=!ú

~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ Ñ˛y Ï̂ã £hfl˛ Ï̂«˛˛ô òy Ñ˛ Ï̂Ó˚ ~Ñ˛£z ì˛y Ï̂Ó˚Ó˚ Á˛ôÓ˚ !î Ï̂Î˚ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ≤ÃÎ%!_´Üì˛¶˛y Ï̂Ó ~Ñ˛!›˛ !v˛~¢~ú

õ Ï̂v˛õ v z̨Fâ˛ !ö ̨ Ï̂Ñ˛y Ï̂Î˚!™ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆv˛›˛y ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚– ¢%ƒ£z!â˛Ç ˆ¢r›˛y Ï̂Ó˚ñ !fl˛ôœ›˛yÓ˚ !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛ ~Ñ˛!›˛ ˆäÈy Ï̂›˛y

!v˛¶˛y£z¢ ¢Ç Ï̂Ñ˛ì˛=!ú Ï̂Ñ˛ ˛ô,ÌÑ˛ Ñ˛ Ï̂Ó˚ Îy Ï̂ì˛ ¶˛ Ï̂Î˚¢ ¢Ç Ï̂Ñ˛ì˛=!ú ¶˛ Ï̂Î˚¢ ˆ›˛!ú Ï̂ö˛yò !¢ Ï̂fi›˛õ ˆ≤ÃÓ˚í Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ

!v˛~¢~ú ¢Ç Ï̂Ñ˛ì˛=!ú ~Ñ˛!›˛ !v˛~¢~ú õ Ï̂v˛õ Ï̂Ñ˛ ˆ≤ÃÓ˚í Ñ˛Ó˚y ÎyÎ˚ Îy £zr›˛yÓ˚̂ Ïò›˛ ¢ÇÎ%_´ £Î˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚

xÓfl˛iy Ï̂òñ ~Ñ˛!›˛ !fl˛ôœ›˛yÓ˚ S!v˛~¢~ú !ö˛Œ›˛yÓ˚ !£¢y Ï̂Ó ˛ô!Ó˚!â˛ì˛V ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆ›˛!ú Ï̂ö˛yò!›˛ ~ Ï̂úy Ï̂õ Ï̂úy

(Random) ¢Ç Ï̂Ñ˛ì˛ ˜ì˛!Ó˚ £ Ï̂ì˛ Óyïy ˆîÎ˚ Îy !v˛~¢~ Ï̂ú £hfl˛ Ï̂«˛˛ô Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– !v˛~¢~ú ≤ÃÎ%!_´Ó˚ ˆÓü

Ñ˛ Ï̂Î˚Ñ˛!›˛ Ó˚*˛ô v z̨̨ ôú∏˛– xyÓy!¢Ñ˛ £zr›˛yÓ˚̂ Ïò›˛ @˘Ãy£Ñ˛Ó˚y Asymmetric Digital Subscriber Line (ADSL)
Óy x¢¡ô,_´ !v˛!ã›˛yú ¢yÓfl˛;˛y£zÓyÓ˚ úy£zò S~!v˛~¢~úV òy Ï̂õ ˛ô!Ó˚!â˛ì˛ ~Ñ˛!›˛ !ò!î≈‹T ö˛õ≈ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ò–

4. ˆÑ˛Óú õ Ï̂v˛õ xƒy Ï̂:¢ ≠ £zr›˛yÓ˚̂ Ïò›˛ ãò!≤ÃÎ˚ £ÁÎ˚yÓ˚ xy Ï̂Ü ˆÓ!üÓ˚¶˛yÜ Óy!v ¸̨̂ Ïì˛ ˆÑ˛Óú ˆ›˛!ú!¶˛üò

!ü“ ˆÓü ãò!≤ÃÎ˚ £ Ï̂Î˚!äÈú– !ü“!›˛Ó˚ ÓƒÓ£*ì˛ ˆÑ˛y!:Î˚yú ˆÑ˛Ó‰ú!›˛ õ)úì˛ !v˛ãy£zò Ñ˛Ó˚y £ Ï̂Î˚!äÈú xƒyòyúÜ !¶˛!v˛Á

¢Ç Ï̂Ñ˛ì˛ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚yÓ˚ ãòƒ ~ÓÇ £yv≈̨ ÁÎ˚ƒyÓ˚!›˛ ˆÑ˛Óúõye ~Ñ˛ !î Ï̂Ñ˛ ì˛Ìƒ ˆ≤ÃÓ˚̂ ÏíÓ˚ ãòƒ ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂Î˚!äÈú–

Ü Ï̂Ó°ÏÑ˛Ó̊y ì˛y Ï̂Ó̊Ó̊ Ñ˛y‡˛y Ï̂õy!›˛Ó̊ ~Ñ˛!›˛ ˛ô!Ó̊Óì≈̨ ò Ñ˛ Ï̂Ó̊ ˆ¢!›˛Ó̊ õyïƒ Ï̂õ !v˛!ã›˛yú ˆv˛›˛y fl įyòyhs˛Ó̊ Ñ˛Ó̊y ¢Ω˛Ó Ñ˛ Ï̂Ó̊!äÈ Ï̂úò–

ÎyÓ˚ ö˛ Ï̂ú ~Ñ˛£z ¢y Ï̂Ì !¶˛!v˛Á ¢Ç Ï̂Ñ˛ì˛ ~ÓÇ !v˛!ã›˛yú ¢Ç Ï̂Ñ˛ì˛ ˆ≤ÃÓ˚í Ñ˛Ó˚y ¢Ω˛Ó– ~!›˛ ãòÜ Ï̂íÓ˚ Ñ˛y Ï̂äÈ ˆÑ˛Óú

õ Ï̂v˛ Ï̂õÓ˚ xƒy Ï̂:¢ ≤ÃÎ%!_´ òy Ï̂õ ˛ô!Ó˚!â˛ì˛– õ Ï̂v˛õ ~ÓÇ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õ Ï̂ïƒ ¢Ç Ï̂Îy Ï̂ÜÓ˚ ãòƒ £zÌyÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚

Ñ˛Ó˚y £Î˚– !v˛~¢~ú õˆÏv˛õ=!úÓ˚ õˆÏì˛yñ ˆÑ˛Óú õˆÏv˛õ=!ú ~õò¶˛yˆÏÓ !v˛ãy£zò Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ ÎyˆÏì˛

~Ñ˛£z ¢y Ï̂Ì !Óîƒõyò ˆÑ˛Óú ì˛y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ ˆ›˛!ú!¶˛üò ¢Ç Ï̂Ñ˛ì˛ ~ÓÇ !v˛!ã›˛yú ˆv˛›˛y ˆ≤ÃÓ˚í Ñ˛Ó˚y ¢Ω˛Ó £Î˚–

ˆv˛›˛y fl˛iyòyhs˛ Ï̂Ó˚Ó˚ ˆ«˛ Ï̂eñ ˆÑ˛Óú õ Ï̂v˛õ=!ú !v˛~¢~ú õ Ï̂v˛õ ˆÌ Ï̂Ñ˛Á ˆ¢ Ï̂Ñ˛ Ï̂u˛ ˆÓ!ü !Ó›˛ fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

5. ÁÎ˚ƒyÓ˚̂ Ïú¢ xƒy Ï̂:¢ ˆ›˛Ñ˛ Ï̂òyú!ã¢ ≠ !v˛~¢~ú ~ÓÇ ˆÑ˛Óú õ Ï̂v˛õ ≤ÃÎ%!_´ñ ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛Ó˚ ¢#õyÓk˛ì˛y

Ó˚̂ ÏÎ˚̂ ÏäÈ– !v˛~¢~ú ~ÓÇ ˆÑ˛Ó‰ú v z̨¶˛Î˚ õ Ï̂v˛õ ≤ÃÎ%!_´ ˆÑ˛Óúõye ˆÎÖy Ï̂ò ˆÑ˛Óú ì˛yÓ˚=!ú ˛ôyì˛y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚
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ˆ¢Öy Ï̂ò£z ÓƒÓ£yÓ˚ Ñ˛Ó˚y ¢Ω˛Ó– ì˛y£z ÁÎ˚ƒyÓ˚̂ Ïú¢ ≤ÃÎ%!_´ ˜ì˛!Ó˚ £ Ï̂Î˚̂ ÏäÈ– Î!îÁ ¢õhfl˛ ÁÎ˚ƒyÓ˚̂ Ïú¢ ˆò›˛ÁÎ˚yÑ≈̨  ˆv˛›˛y

Ó£ò Ñ˛Ó˚̂ Ïì˛ ˆÓ˚!v˛Á ì˛Ó˚D ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ñ ~ Ï̂«˛ Ï̂eÁ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ≤ÃÎ%!_´Ó˚ !ÓÑ˛yü á Ï̂›˛ Ï̂äÈ–

ˆ˛ôy›≈̨ Ï̂Óú ÁÎ˚y£zÈÙÈö˛y£z £›˛fl˛ô›˛ ≠ xyõÓ˚y £z!ì˛õ Ï̂ïƒ ~Ñ˛!›˛ ≤ÃÎ%!_´ ˆî Ï̂Ö!äÈ Îy £zr›˛yÓ˚̂ Ïò›˛ xƒy Ï̂: Ï̂¢Ó˚ ãòƒ

ÓƒÓ£*ì˛ £Î˚ñ ˆ¢!›˛ £ú ÁÎ˚y£zÈÙÈö˛y£z– ÁÎ˚y£zÈÙÈö˛y£z ˆÑ˛Óú xƒy Ï̂:¢ ˛ô Ï̂Î˚̂ Ïr›˛Ó˚ xy Ï̂ü˛ôy Ï̂ü ~Ñ˛!›˛ ˆäÈyR xM˛È Ï̂ú

£zr›˛yÓ̊ Ï̂ò›˛ ˛ô!Ó̊ Ï̂°ÏÓy ¢Ó̊ÓÓ̊y£ Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ SˆÎõòñ ˆÑ˛yòÁ Óy!v˛̧Ó̊ !¶˛ì˛ Ï̂Ó̊ Óy ˆfi›˛y Ï̂Ó̊Ó̊ x¶˛ƒhs˛ Ï̂Ó̊V– x Ï̂òÑ˛ ¢Çfl įy

@˘Ãy£Ñ˛ Ï̂îÓ˚ £zr›˛yÓ˚̂ Ïò›˛ xƒy Ï̂:¢ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ÁÎ˚y£zÈÙÈö˛y£z ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ˆ£y Ï̂›˛úñ Ñ˛!ö˛ ü˛ôñ

!ÓõyòÓ®Ó˚ ~ÓÇ ü!˛ôÇõú=!ú ≤ÃyÎ˚ü£z ÁÎ˚y£zÈÙÈö˛y£z ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~äÈyv ¸̨y £y£zfl %̨Òúñ !ÓŸª!ÓîƒyúÎ˚ ~ÓÇ

£y¢˛ôyì˛yú=!ú Ï̂ì˛Á ~£z ˛ô!Ó̊ Ï̂°ÏÓy ˆõ Ï̂ú– ÁÎ̊y£zÈÙÈö˛y£z £zr›˛yÓ̊ Ï̂ò›˛ xƒy Ï̂:¢ ¢Ó̊ÓÓ̊y£ Ñ˛Ó̊ Ï̂ì˛ñ ˆÑ˛yòÁ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

î%!›˛ !ã!ò¢ ≤Ã Ï̂Î˚yãòñ ~Ñ˛!›˛ £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂ÎyÜ ~ÓÇ ~Ñ˛!›˛ ÁÎ˚y£zÈÙÈö˛y£z !v˛¶˛y£z¢– £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛

Á˛ô Ï̂Ó˚ Ó!í≈ì˛ ˆÎ Ï̂Ñ˛yòÁ ≤ÃÎ%!_´ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ~Ñ˛!›˛ ãyì˛#Î˚ Ñ˛!ö˛ ü˛ô ˆe´ì˛y Ï̂îÓ˚

£zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy ˆîÓyÓ˚ ãòƒ !úãv˛ úy£zò ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ ~Ñ˛!›˛ ˆÑ˛Óú !›˛!¶˛ xyv z̨›˛ Ï̂ú›˛ ˆÑ˛Óú

õ Ï̂v˛õ xƒy Ï̂:¢ÈÙÈ~Ó˚ õyïƒ Ï̂õ ~Ñ˛y!ïÑ˛ @˘Ãy£Ñ˛ Ï̂îÓ˚ Óy!v ¸̨̂ Ïì˛ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy !î Ï̂ì˛ ˛ôy Ï̂Ó˚–

6. ˆ¢ú%úyÓ˚ ÁÎ˚ƒyÓ˚̂ Ïú¢ xƒy Ï̂:¢ S4!ã ~ÓÇ 5!ãV ≠ ˆÑ˛yòÁ Ñ˛!ö˛ü˛ô Óy Óy!v ¸̨Ó˚ x¶˛ƒhs˛ Ï̂Ó˚ ¶˛y Ï̂úy¶˛y Ï̂Ó

Ñ˛yã Ñ˛Ó˚̂ ÏúÁñ ÁÎ˚y£zÈÙÈö˛y£z ˆÑ˛yòÁ !Óüyú ˆ¶˛Ô Ï̂Üy!úÑ˛ î)Ó˚c x!ì˛e´õ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òyñ ~£z ≤ÃÎ%!_´Ó˚ ¢#õy Ó˚̂ ÏÎ˚̂ ÏäÈ–

î#á≈ î)Ó˚ˆÏcÓ˚ ãòƒ ˆ¢ú%úyÓ˚ ˆö˛yò ÁÎ˚ƒyÓ˚ˆÏú¢ xƒyˆÏ:¢ ~Ñ˛!›˛ ˛ôk˛!ì˛ ˆÎ!›˛Ó˚ ãòƒ â˛ì%˛Ì≈ Óy ˛ôM˛Èõ

≤Ãã Ï̂ß√Ó˚ ˆÓì˛yÓ˚ ≤ÃÎ%!_´ S4!ã Óy 5!ã ˆÓì˛yÓ˚V òyõ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– £zr›˛yÓ˚̂ Ïò›˛ ˆÎyÜy Ï̂ÎyÜ ~Öò 4!ã ~ÓÇ

5!ã !¢ Ï̂fi›˛ Ï̂õÓ˚ x!Ó Ï̂FäÈîƒ xD– ¢%ì˛Ó˚yÇñ ÎÖò ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# fl˛øy›≈̨  ˆö˛y Ï̂ò 4!ã ˛ô!Ó˚̂ Ï°ÏÓy e´Î˚ Ñ˛ Ï̂Ó˚ñ ì˛yÓ˚

ˆö˛yò!›˛ Ï̂Ñ˛ ~Ñ˛!›˛ ˆ¢ú ›˛yÁÎ˚y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚yÓ˚ «˛õì˛y ˆîÁÎ˚y £Î˚ ~ÓÇ ì˛y !î Ï̂Î˚ £zr›˛yÓ˚̂ Ïò›˛ ˛ôƒy Ï̂Ñ˛›˛

fl˛iyòyhs˛!Ó˚ì˛ £Î˚–

ˆõyÓy£zú ˆ¢ú%úyÓ˚ õ Ï̂v˛õ S4!ã Óy 5!ãV ≠ ~Ñ˛!›˛ ˆäÈy›˛ ˆõyÓy£zú Ó v˛Óƒyu˛ õ Ï̂v˛õñ Îy 4!ã Óy 5!ã

v z̨¶˛ Ï̂Î̊Ó̊ ¢y Ï̂Ì£z ˛ôyÁÎ̊y ÎyÎ̊ñ ~ÓÇ ˆÎ!›˛ ~Ñ˛!›˛ ˆõyÓy£zú !v˛¶˛y£z¢ ~Ó̊ õ Ï̂ïƒ Ìy Ï̂Ñ˛– ˆõyÓy£zú õ Ï̂v˛õ=!ú Óƒy›˛y!Ó̊

â˛y!úì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˆ¢ú%úyÓ˚ õ Ï̂v˛õ!›˛ Ï̂ì˛ î%!›˛ õ)ú ¢y!Ñ≈̨ ›˛ Ó˚̂ ÏÎ˚̂ ÏäÈ ~Ñ˛!›˛ Îyñ ˆ¢ú ˆö˛y Ï̂òÓ˚ õ Ï̂ì˛y Ñ˛yã Ñ˛ Ï̂Ó˚

~ÓÇ x˛ôÓ˚!›˛ Îy ~Ñ˛!›˛ !v˛¶˛y£ẑ Ï¢ ¢ÇÎ%_´ Ìy Ï̂Ñ˛– ˆÎ ¢y!Ñ≈̨ ›˛!›˛ ˆ¢ú ˆö˛y Ï̂òÓ˚ õ Ï̂ì˛y Ñ˛yã Ñ˛ Ï̂Ó˚ ˆö˛yò!›˛ ˛ôyÁÎ˚yÓ˚

xò xÓfl˛iyÎ˚ ˆ¢!›˛ !òÑ˛›˛ì˛õ ˆ¢ú ›˛yÁÎ˚y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ôò Ñ˛ Ï̂Ó˚– ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ˆÑ˛y¡ôy!ò õ Ï̂v˛õ Ï̂Ñ˛

fl ∫̨#Ñ,̨ !ì˛ ≤Ãîyò Ñ˛ Ï̂Ó˚ SˆÎõòñ @˘Ãy£Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚ ãòƒ ì˛yÓ˚ xƒyÑ˛yv z̨r›˛!›˛ ¢y£zò xy˛ô Ñ˛ Ï̂Ó˚̂ ÏäÈòVñ ˆ¢ú ›˛yÁÎ˚yÓ˚!›˛

≤Ã!ì˛!e´Î˚y ãyòyÎ˚ ~ÓÇ £zr›˛yÓ˚̂ Ïò›˛ › Δ̨ƒy!ö˛Ñ˛ ~!Ü Ï̂Î˚ !ò Ï̂ì˛ ¢¡øì˛ £Î˚– ˆ¢ú%úyÓ˚ õ Ï̂v˛ Ï̂õÓ˚ !mì˛#Î˚ ¢y!Ñ≈̨ ›˛ ~Ñ˛ Óy

~Ñ˛y!ïÑ˛ !v˛¶˛y£ẑ Ï¢ ¢Ç Ï̂ÎyÜ fl įy˛ôò Ñ˛ Ï̂Ó˚– ˆÓ!üÓ˚¶˛yÜ ˆ¢ú%úyÓ˚ õ Ï̂v˛õ=!ú !v˛¶˛y£z¢ ¢Ç Ï̂Îy Ï̂ÜÓ˚ ãòƒ ÁÎ˚y£zÈÙÈö˛y£z

ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊– ¢%ì˛Ó̊yÇñ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ î,!‹T Ï̂Ñ˛yí ˆÌ Ï̂Ñ˛ñ ~Ñ˛!›˛ ˆ¢ú%úyÓ̊ õ Ï̂v˛õ ~Ñ˛!›˛ ÁÎ̊ƒyÓ̊ Ï̂ú¢ Ó̊yv z̨›˛y Ï̂Ó̊Ó̊ õ Ï̂ì˛y

Ñ˛yã Ñ˛ Ï̂Ó˚– !Ñ˛ä%È !Ó Ï̂e´ì˛y ì˛y Ï̂îÓ˚ ˆ¢ú%úyÓ˚ õ Ï̂v˛õ!›˛ Ï̂Ñ˛ Úˆ˛ôy Ï̂›≈̨ Óú ÁÎ˚y£zÈÙÈö˛y£z £›˛fl˛ô›˛Û !£¢y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛

ˆîÎ̊–
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6.6 ˛≤Ã Ï̂›˛yÑ˛ú SˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ãòƒ ~Ñ˛!›˛ â%̨ !_´V

î%!›˛ õyò%°Ï ~Ñ˛!›˛ ¢yïyÓ˚í ¶˛y°ÏyÎ˚ Ñ˛Ìy Óú Ï̂ì˛ Ó˚y!ã òy £ Ï̂ú ì˛y Ï̂îÓ˚ ˛ô Ï̂«˛ ¢Ç Ï̂ÎyÜ fl˛iy˛ôò Ñ˛Ó˚y x¢Ω˛Ó–

!v˛¶˛y£ẑ Ï¢Ó˚ ˆ«˛ Ï̂e ~!›˛ ~Ñ˛£zÓ˚Ñ˛õ ¢ì˛ƒÈÙÈî%!›˛ !v˛¶˛y£z¢ Î!î ~Ñ˛!›˛ ¢yïyÓ˚í ¶˛y°Ïy ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ ì˛y£ Ï̂ú ì˛y Ï̂îÓ˚

õ Ï̂ïƒ ˆÎyÜy Ï̂ÎyÜ fl˛iy!˛ôì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy– ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  ≤Ã Ï̂›˛yÑ˛ú £ú ~Ñ˛!›˛ â%̨ !_´ Îy ~Ñ˛!›˛ ¢yïyÓ˚í ¶˛y°Ïy

!ò!î≈‹T Ñ˛ Ï̂Ó˚ î%!›˛ !v˛¶˛y£z¢ ~Ó˚ õ Ï̂ïƒ Óyì≈̨ y !Ó!òõÎ˚ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô Óúy ÎyÎ˚ñ ~Ñ˛!›˛

≤Ã Ï̂›˛yÑ˛ú !òï≈yÓ˚í Ñ˛ Ï̂Ó˚ ˆîÎ˚ ˆÑ˛yòÁ !v˛¶˛y£z¢ ì˛yÓ˚ ˆÑ˛yòÁ Óyì≈̨ y ˆ≤ÃÓ˚í Ñ˛Ó˚yÓ˚ ãòƒ ˆÑ˛yò ö˛õ≈ƒy›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏÓ

~ÓÇ ì˛yÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ÓƒÓfl˛iy !Ñ˛ £ Ï̂Ó– ~äÈyv ¸̨yÁ ˆÑ˛yòÁ Óyì≈̨ y v z̨̨ ô!fl˛iì˛ £ÁÎ˚yÓ˚ ˛ô Ï̂Ó˚ ˆÑ˛yòÁ !v˛¶˛y£z¢ Ñ˛#¶˛y Ï̂Ó

ì˛yÓ˚ ≤Ã!ì˛!e´Î˚y ãyòy Ï̂Ó–

› Δ̨y™!õüò Ñ˛ Ï̂r› Δ̨yú ≤Ã Ï̂›˛yÑ˛ú/£zr›˛yÓ̊ Ï̂ò›˛ ≤Ã Ï̂›˛yÑ˛ú S!›˛!¢!˛ô/xy£z!˛ôV ≠ › Δ̨y™!õüò Ñ˛ Ï̂r› Δ̨yú ≤Ã Ï̂›˛yÑ˛ú/£zr›˛yÓ̊ Ï̂ò›˛

≤Ã Ï̂›˛yÑ˛ú S!›˛!¢!˛ô/xy£z!˛ôV £ú £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õ)ú ˆÎyÜy Ï̂ÎyÜ ≤Ã Ï̂›˛yÑ˛ú– !›˛!¢!˛ô ˆ≤ÃÓ˚Ñ˛ ~ÓÇ @˘Ãy£Ñ˛ Ñ˛!¡ôv z̨›˛yÓ˚

~Ó˚ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ fl˛iy˛ôò Ñ˛ Ï̂Ó˚ ~ÓÇ !ò!ÿ˛ì˛ Ñ˛ Ï̂Ó˚ ˆÎñ ¢õhfl˛ ˛ôƒy Ï̂Ñ˛›˛=!ú ~Ñ˛£z e´õ xò%ÎyÎ˚# ì˛y Ï̂îÓ˚ Ühs˛ Ï̂Óƒ

ˆ˛ô§ÔäÈ Ï̂ì˛ ˛ôyÓ˚̂ ÏÓ– xy£z!˛ô ≤Ã Ï̂ì˛ƒÑ˛!›˛ ˛ôƒy Ï̂Ñ˛›˛ÈÙÈ~Ó˚ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ xƒy Ï̂v»̨ !¢Ç !fl˛Òõ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ôƒy Ï̂Ñ˛›˛=!úÓ˚

≤ÃÑ,̨ ì˛ !Óì˛Ó˚̂ ÏíÓ˚ Ñ˛yã!›˛ ¢%!ò!ÿ˛ì˛ Ñ˛ Ï̂Ó˚–

£zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ≤Ã!ì˛!›˛ ˆ£y Ï̂fi›˛Ó˚ ãòƒ xy£z!˛ô ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~ÓÇ !›˛!¢!˛ô ¢ö˛›˛ÁÎ˚ƒyÓ˚ v z̨¶˛Î˚£z ≤Ã Ï̂Î˚yãò– xy£z!˛ô

¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ £zr›˛yÓ˚̂ Ïò›˛ ˆÎyÜy Ï̂ÎyÜ Ñ˛ Ï̂Ó˚ ~ÓÇ ~Ñ˛!›˛ ˆ£yfi›˛ Ï̂Ñ˛ xòƒ ˆÑ˛yòÁ ˆ£y Ï̂fi›˛Ó˚ Ñ˛y Ï̂äÈ ˆv˛›˛y ˛ôy‡˛y Ï̂ì˛ ¢y£yÎƒ

Ñ˛ Ï̂Ó̊– ÎÖò ˆ£yfi›˛=!ú £zr›˛yÓ̊ Ï̂ò›˛ ~Ó̊ ˛ô!Ó̊â˛yúòy «˛õì˛yÓ̊ ˆâ˛ Ï̂Î̊ ˆÓ!ü ˆv˛›˛y ˛ôy‡˛yÎ̊ ì˛Öòñ  xy£z!˛ô ¢ö˛›˛ÁÎ̊ƒyÓ̊=!ú Ï̂ì˛

xyÜì˛ x!ì˛!Ó˚_´ ˆv˛›˛y Óy!ì˛ú Ñ˛ Ï̂Ó˚ ˆîÎ˚–

~£z ¢õ¢ƒy!›˛Ó˚ ¢õyïyò Ñ˛ Ï̂Ó˚ !›˛!˛ô!¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚– ˆÎ ˆv˛›˛y=!ú xy£z!˛ô ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ ˆÌ Ï̂Ñ˛ fl ∫̨#Ñ,̨ !ì˛ ˆ˛ô Ï̂ì˛

ÓƒÌ≈ £Î˚ xÌ≈yÍ Óy!ì˛ú £Î˚ñ !›˛!¢!˛ô ì˛y Ï̂Ñ˛ ˛ô%òÓ˚yÎ˚ ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚– !›˛!˛ô!¢ !Ó˚!¢¶˛y Ï̂Ó˚Ó˚ ˛ô Ï̂Ì Îyòã›˛ ¢òy_´ Ñ˛ Ï̂Ó˚

~ÓÇ ˆv˛›˛y ˆ≤ÃÓ˚̂ ÏíÓ˚ £yÓ˚ £…y¢ Ñ˛ Ï̂Ó˚– ö˛ Ï̂ú £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓfl˛iy Ó Ï̂¢ ÎyÎ˚ òy– !›˛!¢!˛ô xƒyúÜ!Ó˚îõ ˛ô%òÉ Ï̂≤ÃÓ˚í ~ÓÇ

Îyòã›˛ ˛ô!Ó˚â˛yúòy Ñ˛Ó˚̂ Ïì˛ î«˛– ì˛yÓ˚y ˆ≤ÃÓ˚Ñ˛ ~ÓÇ @˘Ã£íÑ˛yÓ˚#Ó˚ õ Ï̂ïƒ î#á≈ Óy ¢Ç!«˛Æ ˛ô Ï̂ÌÓ˚ (Path) ¢y Ï̂Ì Öy˛ô

Öy£ẑ ÏÎ˚ ˆòÎ˚ ~ÓÇ !Óú Ï̂¡∫Ó˚ ˛ô!Ó˚Óì≈̨ Ï̂ò fl ∫̨Î˚Ç!e´Î˚¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚– !›˛!¢!˛ô ~ÓÇ xy£z!˛ô ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú !ò¶≈̨ Ó˚̂ ÏÎyÜƒ

~ÓÇ Ñ˛yÎ≈Ñ˛Ó˚ ˆÎyÜy Ï̂ÎyÜ ÓƒÓfl˛iy Ü Ï̂v ¸̨ ˆì˛yúyÓ˚ ãòƒ ~Ñ˛¢y Ï̂Ì Ñ˛yã Ñ˛ Ï̂Ó˚–

6.7 £zr›˛yÓ˚̂ Ïò›˛ ≤Ã Ï̂›˛yÑ˛ú xƒy Ï̂v»̨ ¢ Sxy£z!˛ô xƒy Ï̂v»̨ ¢V

!Ñ˛¶˛y Ï̂Ó ˆÑ˛y!›˛ ˆÑ˛y!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì Î%_´ £ Ï̂Î˚ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚⁄ xy£z!˛ô xƒy Ï̂v»̨ !¢Ç !fl˛Òõñ £zr›˛yÓ˚̂ Ïò›˛ ¢ÇÎ%_´ ≤Ã Ï̂ì˛ƒÑ˛ Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢ Ï̂Ñ˛ ~Ñ˛!›˛ !‡˛Ñ˛yòy ÓÓ˚yj Ñ˛ Ï̂Ó˚

Îy Ï̂îÓ˚ õyïƒ Ï̂õ !›˛!¢!˛ô ˛ôƒy Ï̂Ñ˛›˛=!úÓ˚ ˆ≤ÃÓ˚í Óy @˘Ã£í ¢Ω˛Ó £Î˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ÎÖò v˛yÎ˚yúÈÙÈxy˛ôñ

!v˛~¢~ú Óy ì˛y Ï̂Ó˚Ó˚ õ Ï̂v˛õ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ £zr›˛yÓ˚̂ Ïò›˛ ¢y£zò £zò Ñ˛ Ï̂Ó˚òñ ì˛Öò £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#

¢Çfl˛iy ˆÌ Ï̂Ñ˛ ì˛yÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚!›˛ Ï̂Ñ˛ ~Ñ˛!›˛ xfl˛iyÎ˚# !‡˛Ñ˛yòy ˆîÁÎ˚y £Î˚– ˆúyÑ˛yú ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨  ¢y Ï̂Ì ¢ÇÎ%_´
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ˆÓ!üÓ˚¶˛yÜ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚›˛ ~ÓÇ xòƒyòƒ ¢Çfl˛iyÓ˚ ~Ñ˛!›˛ fl˛iyÎ˚# xy£z!˛ô !‡˛Ñ˛yòy Ó˚̂ ÏÎ˚̂ ÏäÈ– xy£z!˛ôÈÙÈ~Ó˚ î%!›˛ ¢Çfl˛ÒÓ˚í Óì≈̨ õy Ï̂ò

ÓƒÓ£*ì˛ £Î˚ xy£z!˛ô!¶˛ÈÙÈ4 ~ÓÇ xy£z!˛ô!¶˛ÈÙÈ6–

xy£z!˛ô!¶˛ÈÙÈ4 ≠ xy£z!˛ô!¶˛ÈÙÈ4 xy£z!˛ô xƒy Ï̂v»̨ ¢ñ ~Ñ˛!›˛ 32ÈÙÈ!Ó›˛ ¢ÇÖƒy Îy xyúyîy xyúyîy â˛yÓ˚!›˛ ¢ÇÖƒyÓ˚

!¢!Ó˚ãÈÙÈ~Ó˚ õ Ï̂ì˛y !˛ô!Ó˚Î˚v˛ xò%¢y Ï̂Ó˚ Ü!‡˛ì˛– ˆÎõòñ 64.49.254.91– â˛yÓ˚!›˛ ¢ÇÖƒyÓ˚ ≤Ã Ï̂ì˛ƒÑ˛£z 0-255 £ Ï̂ì˛

˛ôy Ï̂Ó̊– ~£z Úv˛ Ï̂›˛v˛ ˆÑ˛yÎ̊yv˛Û xƒy Ï̂v»̨ !¢Ç !fl˛Òõ!›˛ ≤ÃyÎ̊ 4 !Ó!úÎ̊ò xƒy Ï̂v»̨ ¢ ïyÓ̊í Ñ˛Ó̊yÓ̊ «˛õì˛y Ó̊y Ï̂Ö– v z̨îy£Ó̊ífl ∫̨Ó̊*˛ô

Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ ~Ñ˛!›˛ ¢yïyÓ˚í Ñœ̨ y¢ !¢ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ ñ ≤ÃÌõ !ì˛ò!›˛ ¢ÇÖƒy ˆò›˛ÁÎ˚yÑ≈̨ !›˛ Ï̂Ñ˛ !â˛!£´ì˛ Ñ˛ Ï̂Ó˚–

Sv z̨îy£Ó˚̂ Ïí 64.49.254 Óú Ï̂ì˛ ˆúyÑ˛yú ~!Ó˚Î˚y ˆò›˛ÁÎ˚yÑ≈̨  ˆÓyG˛yÎ˚V ~ÓÇ ˆü°Ï ò¡∫Ó˚ (91) ~Ñ˛!›˛ !ò!î≈‹T

Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ¢òy_´ Ñ˛ Ï̂Ó˚– òì%̨ ò £zr›˛yÓ˚̂ Ïò›˛ Î%_´ !v˛¶˛y£z¢=!úÓ˚ ¢y Ï̂Ì £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂ÎyÜ fl˛iy˛ôò Ñ˛Ó˚yÓ˚ ãòƒ

¢¡ô)í≈ òì%̨ ò xy£z!˛ô xƒy Ï̂v»̨ ¢ÈÙÈ~Ó˚ ≤Ã Ï̂Î˚yãò Ó˚̂ ÏÎ˚̂ ÏäÈ– ~Öò ≤Ãâ%̨ Ó˚ õyò%°Ï £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ ö˛ Ï̂ú ò¡∫Ó˚

ˆÎyÜy Ï̂òÓ˚ ãòƒ v z̨̨ ôú∏˛ xy£z!˛ô!¶˛ÈÙÈ4 !‡˛Ñ˛yòy Ö%Ó£z ¢B%̨ !â˛ì˛ £ Ï̂Î˚ ˆÜ Ï̂äÈ–

xy£z!˛ô!¶˛ÈÙÈ6 ≠ ~£z ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ ãòƒ xy£z!˛ô!¶˛ÈÙÈ6 ˜ì˛!Ó˚ Ñ˛Ó˚y £ Ï̂Î˚̂ ÏäÈ– ~Ñ˛!›˛ xy£z!˛ô!¶˛ÈÙÈ6 xy£z!˛ô

xƒy Ï̂v»̨ ¢ 128 !Ó›˛ñ ¢%ì˛Ó˚yÇ ~!›˛ 2^128 ˛ôÎ≈hs˛ xƒy Ï̂v»̨ ¢ ïyÓ˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ Îy xy£z!˛ô!¶˛ÈÙÈ4ÈÙÈ~Ó˚ ˆâ˛ Ï̂Î˚ x Ï̂òÑ˛

ˆÓ!ü–

6.8 ˆv˛y Ï̂õò ˆòõ !¢ Ï̂fi›˛õ S!v˛~ò~¢V

xyõÓ˚y Á˛ô Ï̂Ó˚Ó˚ xy Ï̂úyâ˛òyÎ˚ ˆîÖúyõ ˆÎ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì Î%_´ ≤Ã!ì˛!›˛ !v˛¶˛y£z¢ÈÙÈ~Ó˚ ãòƒ ~Ñ˛!›˛ Ñ˛ Ï̂Ó˚

xy£z!˛ô xƒy Ï̂v»̨ ¢ Ìy Ï̂Ñ˛ñ ˆÎ Ï̂Ñ˛y Ï̂òy !v˛¶˛y£z¢ Ï̂Ñ˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ ¢y Ï̂Ì Î%_´ Ñ˛Ó˚̂ Ïì˛ £ Ï̂ú ì˛yÓ˚ xy£z!˛ô xƒy Ï̂v»̨ ¢!›˛ !úÖ Ï̂ì˛

£Î˚– Î!îÁ xyõÓ˚y ≤ÃÑ,̨ ì˛˛ô Ï̂«˛ ˆÑ˛y Ï̂òy xy£z!˛ô xƒy Ï̂v»̨ ¢ ›˛y£z̨ ô Ñ˛!Ó˚ òy– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô Óúy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ñ Î!î

xyõÓ˚y Google.comÈÙÈ~ ¢Ç Ï̂ÎyÜ Ñ˛Ó˚̂ Ïì˛ â˛y£z ì˛y£ Ï̂ú ÷ï%õye www.google.com !úÖˆÏú£z ¢ÇˆÏÎyÜ fl˛iy!˛ôì˛

£Î˚– xyõy Ï̂îÓ˚ ˆõyÓy£zú ˆö˛y Ï̂òÓ˚ ˆö˛yòÓ%Ñ˛ÈÙÈ~ xyõÓ˚y ˛ô!Ó˚!â˛ì˛ Ï̂îÓ˚ òy Ï̂õÓ˚ ¢y Ï̂Ì ì˛y Ï̂îÓ˚ ò¡∫Ó˚ !ú Ï̂Ö Ó˚y!Ö– ~ Ï̂îÓ˚

Ñ˛yÓ˚&Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚yÓ˚ ¢õÎ˚ ˆö˛yòÓ%̂ ÏÑ˛ ÷ï% òyõ Ö%§̂ Ïã£z Ñ˛ú Ñ˛Ó˚̂ Ïì˛ ˛ôy!Ó˚ ÎyÓ˚ ãòƒ ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛Ó˚ ò¡∫Ó˚

õ Ï̂ò Ó˚yÖ Ï̂ì˛ £Î˚ òy– !‡˛Ñ˛ ~Ñ˛£z¶˛y Ï̂Ó ˆÎ Ï̂£ì%̨  £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˛ô Ï̂«˛ xy£z!˛ô xƒy Ï̂v»̨ ¢ ¢ÇÖƒy!›˛ õ Ï̂ò Ó˚yÖy

x!ÓŸªy¢ƒÓ˚Ñ˛õ Ñ˛!‡˛ò ì˛y£z ˆv˛y Ï̂õò ˆòõ !¢ Ï̂fi›˛õ S!v˛~ò~¢VÈÙÈ~ ˆv˛y Ï̂õò òyõ=!ú Ï̂Ñ˛ xy£z!˛ô xƒy Ï̂v»̨ Ï̂¢ Ó˚*˛ôyhs˛Ó˚

Ñ˛ Ï̂Ó˚– ˆv˛y Ï̂õò òyõ!›˛ £zÇ Ï̂Ó˚!ã £Ó˚̂ Ïö˛ ˆúÖy ~Ñ˛!›˛ òyõ SˆÎõò www.google.com ˆÑ˛ 74.125.224.72ÙÈˆì˛

Ó˚*˛ôyhs˛!Ó˚ì˛ Ñ˛ Ï̂Ó˚V Îy £zr›˛yÓ˚̂ Ïò Ï̂›˛ ¢ÇÎ%_´ ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ãòƒ ˛ô,ÌÑ˛ Á !ò!î≈‹T 32ÈÙÈ!Ó›˛ ¢ÇÖƒy¢)â˛Ñ˛ xy£z!˛ô

xƒy Ï̂v»̨ Ï̂¢Ó˚ ¢y Ï̂Ì !õ Ï̂ú ÎyÎ˚–

ˆv˛y Ï̂õò ˆòõ !¢ Ï̂fi›˛õ S!v˛~ò~¢V ≤Ã!ì˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ~Ñ˛!›˛ òyõ !òï≈y!Ó˚ì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ ~Ñ˛!›˛ fl ∫̨Î˚Ç!e´Î˚

!¢ Ï̂fi›˛õ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Îy myÓ˚y xƒy!≤’ Ï̂Ñ˛üò=!ú ˆÑ˛yòÁ òyõ ˆÑ˛ ~Ñ˛!›˛ ¢õõy Ï̂òÓ˚ xy£z!˛ô !‡˛Ñ˛yòyÎ˚ xò%Óyî Ñ˛Ó˚̂ Ïì˛

ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ ˆv˛y Ï̂õò òy Ï̂õÓ˚ ~Ñ˛y!ïÑ˛ xÇü Ìy Ï̂Ñ˛ñ Îy Ï̂Ñ˛ ˆú Ï̂Óú Óúy £Î˚ñ Îy !Ó®% S!˛ô!Ó˚Î˚v˛V myÓ˚y

˛ô,ÌÑ˛ Ñ˛Ó˚y £Î˚– ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ≤ÃyÌ!õÑ˛ òyõ!›˛ ≤ÃÌ Ï̂õ xy Ï̂¢ñ ~ÓÇ xÓ!ü‹T ˆú Ï̂Óú=!ú ~Ñ˛!›˛ ≤Ãì˛ƒÎ˚
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˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ Îy Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ õy!úÑ˛yòyï#ò ¢Çfl˛iy Ï̂Ñ˛ õ Ï̂òyò#ì˛ Ñ˛ Ï̂Ó˚– !v˛~ò~¢ ¢y¶≈̨ yÓ˚=!ú ˆv˛y Ï̂õò òyõ=!ú Ï̂ì˛

ì˛y Ï̂îÓ˚ ¢¡ô!Ñ ≈̨ì˛ õƒy˛ôÎ%_´ xy£z!˛ô xƒy Ï̂v»̨ Ï̂¢Ó˚ ~Ñ˛!›˛ v˛y›˛y Ï̂Ó¢ ÓãyÎ˚ Ó˚y Ï̂Ö– £zr›˛yÓ˚̂ Ïò Ï̂›˛ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚

¢y Ï̂Ì ¢Ç Ï̂ÎyÜ fl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ñ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ˆÑ˛Óú ~!›˛Ó˚ ˆv˛y Ï̂õò òyõ !ò!î≈‹T Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– !v˛~ò~ Ï̂¢Ó˚ ~Ñ˛!›˛

ˆ◊!íÓk˛ Ñ˛y‡˛y Ï̂õy Ó̊ Ï̂Î̊ Ï̂äÈ– !v˛~ò~¢ Ñ˛y‡˛y Ï̂õyÓ̊ ü# Ï̂°Ï≈ Ó̊&›˛ ˆv˛y Ï̂õò– Ó̊&›˛ ˆv˛y Ï̂õòÈÙÈ~Ó̊ !ò Ï̂â˛Ó̊ ˆv˛y Ï̂õò!›˛ Ï̂Ñ˛ ›˛˛ô Ï̂ú Ï̂¶˛ú

ˆv˛y Ï̂õò Óúy £Î˚ ~ÓÇ ›˛˛ô Ï̂ú Ï̂¶˛ú ˆv˛y Ï̂õ Ï̂òÓ˚ ˛ôÓ˚Óì≈̨ # hfl˛ Ï̂Ó˚Ó˚ ˆv˛y Ï̂õò!›˛ Ï̂Ñ˛ ˆ¢ Ï̂Ñ˛u˛ Ï̂ú Ï̂¶˛ú ˆv˛y Ï̂õò Óúy £Î˚–

›˛˛ô Ï̂ú Ï̂¶˛ú ˆv˛y Ï̂õò=!ú î%!›˛ ~ÓÇ !ì˛ò!›˛ x«˛ Ï̂Ó̊ £Î̊ Îy xyõÓ̊y Á Ï̂Î̊Ó!›˛ ¢y!ö ≈̨Ç Ï̂Î̊Ó̊ ¢õÎ̊ ˆ˛ô Ï̂Î̊ Ìy!Ñ˛ñ v z̨îy£Ó̊ífl ∫̨Ó̊*˛ôñ

.com, .edu, .gov ~ÓÇ !Ó!¶˛ß¨ ˆî Ï̂üÓ˚ ˆÑ˛yv˛ ˆÎõò ¶˛yÓ˚̂ Ïì˛Ó˚ ãòƒ .in Óy Ñ˛yòyv˛yÓ˚ ãòƒ .ca Óy £zì˛y!úÓ˚

ãòƒ .it– !mì˛#Î̊ hfl˛ Ï̂Ó̊Ó̊ ˆv˛y Ï̂õò=!úÓ̊ î%!›˛ xÇü Ó̊ Ï̂Î̊ Ï̂äÈñ ~Ñ˛!›˛ ›˛˛ô Ï̂ú Ï̂¶˛ Ï̂úÓ̊ òyõ ~ÓÇ ~Ñ˛!›˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ Ï̂ú Ï̂¶˛úÈÙÈ~Ó̊

òyõÈÙÙÙÈˆÎõò amazon.in, google.com– !ò¡¨!ú!Öì˛ ì˛y!úÑ˛y!›˛ Óì≈̨ õy Ï̂ò v z̨̨ ôú∏˛ ¢Ó Ï̂â˛ Ï̂Î˚ ¢yïyÓ˚í ˆv˛y Ï̂õò

~: Ï̂›˛òüò=!ú ˆîÖyÎ˚ ~ÓÇ ¢Ó˚Ñ˛yÓ˚#¶˛y Ï̂Ó xò%̂ Ïõy!îì˛–

.com ( ÓƒÓ¢y!Î˚Ñ˛ ≤Ã!ì˛¤˛yò Óy Commercial organizations/businesses)

.edu ( !ü«˛y ≤Ã!ì˛¤˛yò Óy Educational institutions)

.gov ( ¢Ó˚Ñ˛y!Ó˚ ≤Ã!ì˛¤˛yò Óy government agencies)

.mil ( ¢yõ!Ó˚Ñ˛ Óy military)

.net ( Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ˆò›˛ÁÎ˚yÑ≈̨  Network computers)

.org ( xúy¶˛ãòÑ˛ ¢Çfl˛iy Óy (Non profit organizations and foundations)

.biz ( ÓƒÓ¢y!Î˚Ñ˛ ö˛yõ≈ Óy Business firms)

.info ( ÎyÓ˚y ì˛Ìƒ ≤Ãîyò Ñ˛ Ï̂Ó˚ Óy Information providers)

6.9 £zv z̨xyÓ˚~ú ~ÓÇ ì˛y Ï̂îÓ˚ xÌ≈

Ó yv z̨ãyÓ˚ !Ñ˛¶˛y Ï̂Ó ãyò Ï̂ì˛ ˛ôy Ï̂Ó˚ ˆÑ˛yÌyÎ˚ ì˛Ìƒ ˛¢ı˛yò Ñ˛Ó˚̂ ÏÓ⁄ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ xÓüƒ£z ¢!‡˛Ñ˛ Á Ï̂Î˚Ó ¢y¶≈̨ yÓ˚

~ÓÇ ~Ñ˛!›˛ Á Ï̂Î˚Ó ˛ô,¤˛y v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ~!›˛ Ñ˛Ó˚̂ Ïì˛ñ ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~Ñ˛!›˛ £zv z̨!òö˛õ≈ !Ó˚̂ Ï¢y¢≈ ˆúy Ï̂Ñ˛›˛yÓ˚

(URL) ~ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ URL £ú x«˛Ó˚=!úÓ˚ ~Ñ˛!›˛ !fl˛T…Ç Îy !ÓÓ˚yõ!â˛£´ x«˛Ó˚ myÓ˚y (punctuation
characters) !Ó!¶˛ß¨ xÇ Ï̂ü !Ó¶˛_´– !ò Ï̂â˛Ó˚ úy£zò!›˛ ÓƒyÖƒy Ñ˛ Ï̂Ó˚ ˆÎ !Ñ˛¶˛y Ï̂Ó ~Ñ˛!›˛ URL !Ó¶˛_´ £Î˚ ÎyÓ˚

!ì˛ò!›˛ ¢Ó Ï̂â˛ Ï̂Î˚ =Ó˚&c˛ô)í≈ xÇü £ú–

Protocol://domain-name/path

úy£zò!›˛ ˆÎõò ˆîÖyÎ˚ñ URLÈÙÈ~Ó˚ ≤ÃÌõ xÇü!›˛ !ò!î≈‹T Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ ≤Ã Ï̂›˛yÑ˛ú Ï̂Ñ˛ ˆÎ!›˛ Á Ï̂Î˚Ó ¢y¶≈̨ y Ï̂Ó˚Ó˚ ¢y Ï̂Ì

ˆÎyÜy Ï̂ÎyÜ Ñ˛Ó˚yÓ˚ ¢õÎ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £ Ï̂Óñ !mì˛#Î˚ xÇü!›˛ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ãòƒ ¢y¶≈̨ y Ï̂Ó˚Ó˚ ˆv˛y Ï̂õò òyõ!›˛

!ò!î≈‹T Ñ˛ Ï̂Ó˚ ~ÓÇ ì,̨ ì˛#Î˚!›˛ ¢y¶≈̨ y Ï̂Ó˚ ˆÑ˛yò‰ Á Ï̂Î˚Ó ˛ô,¤˛y!›˛ ≤Ã Ï̂Î˚yãò ì˛y ãyòyÎ˚– !fl˛T…Ç Óy [://] ˆÑ˛yúò fl ‘̨ƒyü !â˛£´!›˛

≤Ã Ï̂›˛yÑ˛ú Ï̂Ñ˛ ¢y¶≈̨ y Ï̂Ó˚Ó˚ òyõ ˆÌ Ï̂Ñ˛ Ñ˛ Ï̂Ó˚ ~ÓÇ fl ‘̨ƒyü !â˛£´!›˛ ¢y¶≈̨ y Ï̂Ó˚Ó˚ òyõ ˆÌ Ï̂Ñ˛ !ò!î≈‹T Á Ï̂Î˚Ó ˛ô,¤˛yÓ˚ òyõ ˛ô,ÌÑ˛

Ñ˛ Ï̂Ó̊–
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6.10 Ó yv z̨ãyÓ˚ñ Á Ï̂Î˚Ó ¢y¶≈̨ yÓ˚ Óy Á Ï̂Î˚Ó¢y£z›˛ñ ¢yâ≈̨  £z!Oò

¢õhfl˛ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓy=!úÓ˚ õ Ï̂ì˛yñ ÁÎ˚y”≈̨  Á Ï̂Î˚Ó!›˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛ ˜ì˛!Ó˚ £Î˚ òy– ˛ô!Ó˚Ó Ï̂ì≈̨ ñ ˛ô!Ó˚̂ Ï°ÏÓy!›˛

£zr›˛yÓ˚̂ Ïò›˛ ¢ÇÎ%_´ Ñ˛!¡ôv z̨›˛yÓ˚=!ú Ï̂ì˛ â˛ Ï̂ú ~ÓÇ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ Ñœ̨ y Ï̂Î˚r›˛ ¢y¶≈̨ yÓ˚ ö˛õ≈ xò%¢Ó˚í Ñ˛ Ï̂Ó˚ â˛ Ï̂ú– £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚

¢y Ï̂Ì Î%_´ Á Ï̂Î˚Ó ¢y¶≈̨ yÓ˚=!ú ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ Ó˚y Ï̂Ö– ˆ¢£z ì˛Ìƒ ˛ôyÓyÓ˚ ãòƒ ~Ñ˛ãò ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~Ñ˛!›˛ Á Ï̂Î˚Ó

Ó yv z̨ãyÓ˚ â˛yú% Ñ˛ Ï̂Ó˚ò– Ó yv z̨!ãÇ ü Ï̂∑Ó˚ xÌ≈ £ú £zr›˛yÓ˚̂ Ïò›˛ ˆÌ Ï̂Ñ˛ ≤Ã Ï̂Î˚yãò#Î˚ ì˛Ìƒ Ö%§̂ Ïã xyòy– Ó yv z̨ãyÓ˚!›˛ ~Ñ˛!›˛

Ñœ̨ y Ï̂Î˚r›˛ !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ~ÓÇ !ò!î≈‹T ì˛Ìƒ ˆ˛ô Ï̂ì˛ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ ¢y¶≈̨ y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ôò Ñ˛ Ï̂Ó˚–

ì˛yÓ˚̨ ôÓ˚ ~!›˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ãòƒ ≤Ãî!ü≈ì˛ £Î˚– Á Ï̂Î˚Ó ¢y¶≈̨ y Ï̂Ó˚Ó˚ ì˛Ìƒ=!ú Á Ï̂Î˚Ó ˛ô,¤˛y Ï̂ì˛ !Ó¶˛_´ £Î˚ ~ÓÇ Ó yv z̨ãyÓ˚!›˛

~Ñ˛Óy Ï̂Ó˚ ~Ñ˛!›˛ ˆÜy›˛y ˛ô,¤˛y xyò Ï̂ì˛ Ìy Ï̂Ñ˛–

ˆÓ!üÓ˚¶˛yÜ ˆ«˛ Ï̂eñ ~Ñ˛!›˛ ≤Ãî_ Á Ï̂Î˚Ó ¢y¶≈̨ yÓ˚ ¢¡ô!Ñ≈̨ ì˛ ˛ô,¤˛y=!úÓ˚ ~Ñ˛!›˛ ˆ¢›˛ ¢M˛ÈÎ˚ Ñ˛ Ï̂Ó˚ ~ÓÇ xyõÓ˚y

ˆÑ˛yòÁ ¢y¶≈̨ y Ï̂Ó˚ ˛ô,¤˛y=!úÓ˚ ˛ô%̂ ÏÓ˚y ¢Ç@˘Ã Ï̂£Ó˚ v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚̂ Ïì˛ Á Ï̂Î˚Ó ¢y£z›˛ ü∑!›˛ ÓƒÓ£yÓ˚ Ñ˛!Ó˚– ÁÎ˚y”≈̨  ÁÎ˚y£zv˛ Á Ï̂Î˚Ó

~ ~õò !Ñ˛ä%È Á Ï̂Î˚Ó ˆ˛ôã Ó˚̂ ÏÎ˚̂ ÏäÈ Îy Ï̂îÓ˚ Ñ˛yã£z £ú Á Ï̂Î˚Ó ¢yâ≈̨  Ñ˛ Ï̂Ó˚ â˛y!£îy xò%ÎyÎ˚# !Ó!¶˛ß¨ Á Ï̂Î˚Ó ˆ˛ô Ï̂ãÓ˚

òyõ !ò Ï̂Î˚ xy¢y– ~£z Á Ï̂Î˚Ó ˆ˛ôã = Ï̂úy Ï̂Ñ˛ ¢yâ≈̨  £z!Oò Ó Ï̂ú– ¢yâ ≈̨ £z!Oò=!ú ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ≤Ã Ï̂Î˚yãò#Î˚ Á Ï̂Î˚Ó

ˆ˛ôãÈÙÈ~Ó˚ !‡˛Ñ˛yòy Ö%§̂ Ïã ˆÓÓ˚ Ñ˛ Ï̂Ó˚– ¢yâ ≈̨ £z!O Ï̂òÓ˚ !ò!î≈‹T ãyÎ˚ÜyÎ˚ ˆÑ˛y Ï̂òy ü∑ Óy ÓyÑ˛ƒ !úÖ Ï̂ú ˆ¢£z ü∑ Óy

ÓyÑ˛ƒ ¢¡∫!úì˛ Á Ï̂Î˚Ó ˆ˛ôã=!úÓ˚ ì˛y!úÑ˛y !fl˛;˛ò ~ â˛ Ï̂ú xy Ï̂¢– v z̨îy£Ó˚íñ Google, Bing, Yandex, Wiki
£zì˛ƒy!î–

6.11 ¢yÓ˚yÇü

 ÁÎ˚y”≈̨  ÁÎ˚y£zv˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛ £y£z̨ ôyÓ˚̂ Ï›˛:›˛ v˛Ñ%̨ Ï̂õr›˛ ¢¡∫!úì˛ £zr›˛yÓ˚!úÇÑ˛ Óy xyhs˛É¢Ç Ï̂Îy Ï̂ÜÓ˚ ~Ñ˛!›˛

˛ôk˛!ì˛–

 õ Ï̂v˛õ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆö˛yò úy£zòñ ˆÑ˛Óú !¢ Ï̂fi›˛õ Óy ˆõyÓy£zú ˆö˛y Ï̂òÓ˚ £zr›˛yÓ˚̂ Ïò›˛ ˛ô!Ó˚̂ Ï°ÏÓyÓ˚

¢Ç Ï̂ÎyÜ fl˛iy˛ôò Ñ˛ Ï̂Ó˚–

 ˛ôƒy Ï̂Ñ˛›˛ ¢%ƒ£z!â˛Ç £ú !v˛!ã›˛yú Óyì≈̨ y=!ú ˛ôƒy Ï̂Ñ˛›˛ òyõÑ˛ !Ó!FäÈß¨ £zv z̨!ò Ï̂›˛ ›%̨ Ñ˛ Ï̂Ó˚y ›%̨ Ñ˛ Ï̂Ó˚y Ñ˛ Ï̂Ó˚ ¢ Ï̂D

¢ Ï̂D !Ó!¶˛ß¨ ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ ˛ôÌ ï Ï̂Ó˚ ì˛y Ï̂îÓ˚ ˆ≤ÃÓ˚í Ñ˛Ó˚y ~ÓÇ ˛ôƒy Ï̂Ñ˛›˛=!ú ì˛y Ï̂îÓ˚ Ühs˛ Ï̂Óƒ ˆ˛ô§ÔäÈy Ï̂òyÓ˚

˛ô Ï̂Ó˚ ˛ô%òÓ˚yÎ˚ ~Ñ˛!eì˛ Ñ˛Ó˚yÓ˚ ˛ôk˛!ì˛–

 ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨  ≤Ã Ï̂›˛yÑ˛ú £ú ~Ñ˛!›˛ â%̨ !_´ Îy ~Ñ˛!›˛ ¢yïyÓ˚í ¶˛y°Ïy !ò!î≈‹T Ñ˛ Ï̂Ó˚ î%!›˛ !v˛¶˛y£ẑ Ï¢Ó˚ õ Ï̂ïƒ

Óyì≈̨ y !Ó!òõÎ˚ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–

 xy£z!˛ô xƒy Ï̂v»̨ !¢Ç !fl˛Òõñ £zr›˛yÓ˚̂ Ïò›˛ ¢ÇÎ%_´ ≤Ã Ï̂ì˛ƒÑ˛ Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢ Ï̂Ñ˛ ~Ñ˛!›˛ !‡˛Ñ˛yòy ÓÓ˚yj Ñ˛ Ï̂Ó˚

Îy Ï̂îÓ˚ õyïƒ Ï̂õ !›˛!¢!˛ô ˛ôƒy Ï̂Ñ˛›˛=!úÓ˚ ˆ≤ÃÓ˚í Óy @˘Ã£í ¢Ω˛Ó £Î˚–
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 Ó yv z̨ãyÓ˚ £ú ~Ñ˛!›˛ xƒy!≤’ Ï̂Ñ˛üò ˆ≤Ãy@˘Ãyõ ÎyÓ˚ õyïƒ Ï̂õ Ó yv z̨!ãÇ Ñ˛Ó˚y ÎyÎ˚– Ó yv z̨ãyÓ˚!›˛ ~Ñ˛!›˛ Ñœ̨ y Ï̂Î˚r›˛

!£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ~ÓÇ ≤Ã Ï̂Î˚yãò#Î˚ ì˛Ìƒ ˆ˛ô Ï̂ì˛ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ ¢y¶≈̨ y Ï̂Ó˚Ó˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ôò

Ñ˛ Ï̂Ó̊–

6.12 xò%ü#úò#

1. £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ !Ó!¶˛ß¨ ˛ô!Ó˚̂ Ï°ÏÓy=!ú v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚&ò–

2. £zr›˛yÓ˚̂ Ïò›˛ Óú Ï̂ì˛ !Ñ˛ ˆÓyÏG˛yÎ˚⁄

3. õ Ï̂v˛õ !Ñ˛⁄

4. xy£z!˛ô~¢ Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

5. ÁÎ˚y£zÈÙÈö˛y£z !Ñ˛⁄

6. xy£z!˛ô!¶˛ÈÙÈ4 !Ñ˛⁄

7. Ó yv z̨ãyÓ˚ Óú Ï̂ì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

6.13 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 6.2
2. xò%̂ ÏFäÈî 6.3
3. xò%̂ ÏFäÈî 6.4.1
4. xò%̂ ÏFäÈî 6.4.2
5. xò%̂ ÏFäÈî 6.5
6. xò%̂ ÏFäÈî 6.7
7. xò%̂ ÏFäÈî 6.10
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~Ñ˛Ñ˛ 7  !v˛!ã›˛yú ˆ˛ô Ï̂õr›˛

Ü‡˛ò

7.0 v ẑ̨ Ïjüƒ

7.1 ≤Ãhfl˛yÓòy

7.2 !v˛!ã›˛yú ˆ˛ô Ï̂õr›˛ÈÙÈ~Ó˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î

7.2.1 ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨

7.2.2 xyòfl˛T…yÑ˛â˛yv≈̨  ¢y!≤’ Ï̂õr›˛y!Ó˚ ¢y!¶≈̨ ¢ ˆv˛›˛y

7.2.3 xyïyÓ˚ ~òy Ï̂Ó”˛ ˆ˛ô Ï̂õr›˛ ¢y!¶≈̨ ¢ S~£z!˛ô~¢V

7.2.4 £zv z̨!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛¢ £zr›˛yÓ˚̂ Ïö˛¢

7.2.5 !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛

7.2.6 ˛ô Ï̂Î˚r›˛ xö˛ ˆ¢ú ˆõ!üò

7.2.7 ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç

7.2.8 £zr›˛yÓ˚ˆÏò›˛ ÓƒyÇ!Ñ˛Ç

7.2.9 õy£zˆÏe´y ~!›˛~õ

7.3 xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂õ xy!Ì≈Ñ˛ ˆúò Ï̂îò ~Ó˚ ≤Ã!e´Î˚y

7.4 xòúy£ẑ Ïò ˆ˛ô Ï̂õr›˛ @˘Ã£ Ï̂í !Ó Ï̂e´ì˛yÓ˚ ÖÓ˚â˛

7.5 xòúy£ẑ Ïò xy!Ì≈Ñ˛ ˆúò Ï̂î Ï̂òÓ˚ ˆ«˛ Ï̂e ÓƒÓ£*ì˛ ü Ï̂∑Ó˚ ÓƒyÖƒy

7.6 ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚Ó˚ ïyÓ˚íy

7.7 ¢yÓ˚yÇü

7.8 xò%ü#úò#

7.9 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛

7.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 !Ó!¶˛ß¨ ≤ÃÑ˛y Ï̂Ó˚Ó˚ !v˛!ã›˛yú ˆ˛ô Ï̂õr›˛ ¢¡ô Ï̂Ñ≈̨ –

 xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂õ !Ñ˛¶˛y Ï̂Ó ˆúò Ï̂îò ≤Ã!e´Î˚y ¢¡ôß¨ £Î˚–
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 xòúy£ẑ Ïò ˆ˛ô Ï̂õr›˛ !ò Ï̂ì˛ !Ó Ï̂e´ì˛y Ï̂Ñ˛ !Ñ˛ !Ñ˛ Öy Ï̂ì˛ ÖÓ˚â˛ Ñ˛Ó˚̂ Ïì˛ £Î˚–

 xòúy£ẑ Ïò xy!Ì≈Ñ˛ ˆúò Ï̂îò ¢Çe´yhs˛ !Ó!¶˛ß¨ ü Ï̂∑Ó˚ ÓƒyÖƒy–

7.1 ≤Ãhfl˛yÓòy

!v˛!ã›˛yú ˆ˛ô Ï̂õr›˛ñ xÌ≈ ≤Ãîy Ï̂òÓ˚ ~Ñ˛ v z̨̨ ôyÎ˚ Îy !v˛!ã›˛yú ˆõy Ï̂v˛Ó˚ õyïƒ Ï̂õ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚– ~£z ˛ôk˛!ì˛ Ï̂ì˛

xÌ≈ ≤Ãîy Ï̂òÓ˚ ˆ«˛ Ï̂eñ ≤ÃîyòÑ˛yÓ˚# ~ÓÇ @˘Ã£íÑ˛yÓ˚# v z̨¶˛Î˚£z xÌ≈ ˆ≤ÃÓ˚í ~ÓÇ @˘Ã£ Ï̂íÓ˚ ãòƒ ˜Óî%ƒ!ì˛ò ˛ôk˛!ì˛ ÓƒÓ£yÓ˚

Ñ˛ Ï̂Ó˚ò– ~ Ï̂Ñ˛ ˜Óî%ƒ!ì˛ò xÌ≈ ≤ÃîyòÁ Óúy £Î˚– ˆÑ˛yòÁ £yv≈̨  Ñ˛ƒyü Sõ%oy ˆòy›˛V ˜Óî%ƒ!ì˛ò xÌ≈ ≤Ãîy Ï̂òÓ˚ ¢y Ï̂Ì

ã!v ¸̨ì˛ òÎ˚– !v˛!ã›˛yú ˆ˛ô Ï̂õ Ï̂r›˛Ó˚ ¢õhfl˛ ˆúò Ï̂îò xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂õ ¢¡ôß¨ £Î˚– xÌ≈ ≤Ãîyò Ñ˛Ó˚yÓ˚ ãòƒ ~!›˛

ì˛yÍ«˛!íÑ˛ ~ÓÇ ¢%!ÓïyãòÑ˛ v z̨̨ ôyÎ˚– Óì≈̨ õy Ï̂ò v z̨̨ ôú¶˛ƒ !v˛!ã›˛yú ˆ˛ô Ï̂õr›˛ !¢ Ï̂fi›˛õ=!úÓ˚ õ Ï̂ïƒ Ó˚̂ ÏÎ˚̂ ÏäÈ ÓƒyÇ!Ñ˛Ç

Ñ˛yv≈̨ ñ !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛¢ñ £zv z̨!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛ £zr›˛yÓ˚̂ Ïö˛¢ (UPI)ñ xyòfl˛T…yÑ˛â˛yv≈̨  ¢y!≤’ Ï̂õr›˛y!Ó˚ ¢y!¶≈̨ ¢ ˆv˛›˛y

(USSD), £z!õ!v˛ Ï̂Î˚›˛ ˆ˛ô Ï̂õr›˛ ¢y!¶≈̨ ¢ (IPS), !Ó˚̂ ÏÎ˚ú ›˛y£zõ @˘Ã¢ ˆ¢ Ï̂›˛ú Ï̂õr›˛ (RTGS), òƒyüòyú £ẑ ÏúÑ˛› Δ̨!òÑ˛

ö˛yu˛ › Δ̨y™ö˛yÓ˚ (NEFT), xyïyÓ˚ ~òy Ï̂Ó”˛ ˆ˛ô Ï̂õr›˛ !¢ Ï̂fi›˛õ (APS) ~ÓÇ ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç– ¢y¡±!ì˛Ñ˛ ≤ÃÎ%!_´Ó˚

x@˘ÃÜ!ì˛ ¢y Ï̂Ì !v˛!ã›˛yú xÌ≈ ≤Ãîyò=!ú xyõy Ï̂îÓ˚ ˜îò!®ò ã#Ó Ï̂ò ≤Ã¶˛yÓ ˆö˛ Ï̂ú Ï̂äÈ ~ÓÇ xyÑ˛°Ï≈í#Î˚ Á ¢%!ÓïyãòÑ˛

òì%̨ ò ˛ô!Ó˚̂ Ï°ÏÓy!î !î Ï̂ì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚̂ ÏäÈ– xyÓ˚!Óxy£z Ó%̂ Ïú!›˛ Ï̂òÓ˚ õ Ï̂ì˛ ¶˛yÓ˚̂ Ïì˛ òÜî£#ò ˆúò Ï̂îò !îò !îò Óyv ¸̨̂ ÏäÈ–

7.2 !v˛!ã›˛yú ˆ˛ô Ï̂õr›˛ÈÙÈ~Ó˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î

~£z xïƒy Ï̂Î˚ ¢Ó Ï̂â˛ Ï̂Î˚ ãò!≤ÃÎ˚ !Ñ˛ä%È ˜Óî%ƒ!ì˛ò Óy !v˛!ã›˛yú ˆ˛ô Ï̂õr›˛ ˛ôk˛!ì˛ ¢¡ô Ï̂Ñ≈̨  xyõÓ˚y ãyò Ï̂Óy–

7.2.1 ˆ˛ôˆÏõr›˛ Ñ˛yv≈˛

¢Ó≈y!ïÑ˛ ≤Ãâ˛!úì˛ ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨ =!ú £ú ˆe´!v˛›˛ Ñ˛yv≈̨  ~ÓÇ ˆv˛!Ó›˛ Ñ˛yv≈̨ – ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨ =!ú ¢yïyÓ˚íì˛ ~õ‰Ó¢v˛

≤’y!fi›˛ Ï̂Ñ˛Ó˚ Ñ˛yv≈̨  85.60  53.98 !õ.!õ. xyÑ˛y Ï̂Ó˚Ó˚ £Î˚ Îy xy£z~¢Á/xy£z£z!¢ 7810 xy£z!v˛ÈÙÈ1 õyò ˆõ Ï̂ò â˛ Ï̂ú–

ˆÓ!üÓ̊¶˛yÜ ˆ«˛ Ï̂eñ ~Ñ˛!›˛ ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨  ˜Óî%ƒ!ì˛ò¶˛y Ï̂Ó ˆÑ˛yòÁ xƒyÑ˛yv z̨r›˛ Óy Ñ˛yv≈̨ ïyÓ̊#Ó̊ ¢y Ï̂Ì ¢¡ô!Ñ≈̨ ì˛ xƒyÑ˛yv z̨r›˛=!úÓ̊

¢y Ï̂Ì Î%_´ Ìy Ï̂Ñ˛– ~£z xƒyÑ˛yv z̨r›˛=!ú xyõyòì˛ Óy ˆúyò Óy ˆe´!v˛›˛ xƒyÑ˛yv z̨r›˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ Ñ˛yv≈̨ !›˛ñ Ñ˛yv≈̨

ïyÓ˚̂ ÏÑ˛Ó˚ ≤Ãõyí#Ñ˛Ó˚̂ ÏíÓ˚ ~Ñ˛!›˛ õyïƒõ– ~£z Ñ˛yv≈̨ =!ú !˛ôÁ~¢ S˛ô Ï̂Î˚r›˛ xö˛ ˆ¢úV ˆõ!üòñ ~!›˛~õñ õy£ẑ Ïe´y ~!›˛~õñ

ˆîyÑ˛yòñ ÁÎ˚y Ï̂ú›˛ñ xòúy£zò ˆúò Ï̂îò ~ÓÇ £zÈÙÈÓy!íãƒ Á Ï̂Î˚Ó¢y£z›˛=!úÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ˆ˛ô Ï̂õr›˛

Ñ˛yv≈̨ =!ú ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ £ú Ñ˛yv≈̨  ˆ¶˛!Ó˚!ö˛ Ï̂Ñ˛üò ¶˛ƒyú% ò¡∫Ó˚ SCVV ò¡∫Ó˚V ~ÓÇ ˆ˛ô Ï̂õr›˛ Ñ˛y Ï̂v≈̨ Ó˚

ˆõÎ˚yî ˆü°Ï £ÁÎ˚yÓ˚ ì˛y!Ó˚Ö– CVV ò¡∫Ó˚ £ú õy!ú Ï̂Ñ˛Ó˚ ¢!‡˛Ñ˛ ˛ô!Ó˚â˛Î˚ ~ÓÇ ≤Ãì˛yÓ˚íyÓ˚ G%§̨ !Ñ˛ £…y¢ Ñ˛Ó˚yÓ˚ v ẑ̨ Ïj Ï̂üƒ

ˆe´!v˛›˛ ~ÓÇ ˆv˛!Ó›˛ Ñ˛yv≈̨ =!ú Ï̂ì˛ ÓƒÓ£*ì˛ ˜Ó!ü‹Tƒ=!úÓ̊ ¢Ç!õ◊í– ≤Ãõyí#Ñ˛Ó̊í £ú ~Ñ˛!›˛ ≤Ã!e´Î̊y ˆÎÖy Ï̂ò xò%̂ Ïõy!îì˛

ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ üÇ¢y˛ôe=!ú fl˛iyò#Î˚ x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚ ˆv˛›˛y ˆÓ Ï̂¢Ó˚ ¢y Ï̂Ì ì%̨ úòy Ñ˛Ó˚y £Î˚– ≤Ãõyí#Ñ˛Ó˚̂ ÏíÓ˚

v z̨̨ ôyîyò=!úÓ˚ õ Ï̂ïƒ ò Ï̂úã ö˛ƒyQÓ˚ S!˛ôòVñ ≤Ã Ï̂¢¢ò ö˛ƒyQÓ˚ Sxy£z!v˛ Ñ˛yv≈̨ ñ fl˛øy›≈̨ Ï̂ö˛yòV ~ÓÇ £zò Ï̂£ Ï̂Ó˚™ ö˛ƒyQÓ˚

S!ö˛DyÓ˚!≤Ãr›˛ñ õ%Ö Óy ¶˛ Ï̂Î˚¢V xhs˛¶%≈̨ _´ Ó˚̂ ÏÎ˚̂ ÏäÈ– ~£z Ñ˛yv≈̨ =!ú ¢%Ó˚!«˛ì˛ñ xÌ≈ ≤Ãîy Ï̂òÓ˚ ãòƒ 2 ö˛ƒyQÓ˚ ≤Ãõyí#Ñ˛Ó˚í
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ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆÎõò ¢%Ó˚!«˛ì˛ !˛ôò ~ÓÇ Á!›˛!˛ô SÁÎ˚yò ›˛y£zõ ˛ôy¢ÁÎ˚yv≈̨ V– ¢yïyÓ˚í¶˛y Ï̂Ó ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨ =!ú ì˛yÓ˚

˜Ó!ü Ï̂‹TƒÓ˚ !¶˛!_ Ï̂ì˛ xyúyîy Ñ˛Ó˚y £Î˚– ~=!ú £ú ≠

 ˆe´!v˛›˛ Ñ˛yv≈̨  (Credit Card) ≠ 1950 ¢y Ï̂ú !v˛òy¢≈ Ñœ̨ yÓ £zòÑ˛ Į̈̂ ô≈y Ï̂Ó˚üò ≤ÃÌõ ¢yÓ≈ãò#ò ˆe´!v˛›˛

Ñ˛yv≈̨  ≤ÃÓì≈̨ ò Ñ˛ Ï̂Ó˚!äÈú Îy !Ó!¶˛ß¨ ≤Ã!ì˛¤˛y Ï̂ò ÓƒÓ£*ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– xy Ï̂õ!Ó˚Ñ˛yò ~: Ï̂≤Ã¢ ¢Çfl˛iy 1958
¢y Ï̂ú ~£z ïÓ̊ Ï̂òÓ̊ xyÓ̊Á ~Ñ˛!›˛ Ñ˛yv≈̨  Óyãy Ï̂Ó̊ ~ Ï̂ò!äÈú Îy ºõí ~ÓÇ !Ó Ï̂òyîò Ñ˛yv≈̨  !£¢y Ï̂Ó ˛ô!Ó̊!â˛ì˛–

¶˛yÓ˚ì˛Ó Ï̂°Ï≈ ˆ¢r› Δ̨yú ÓƒyÇÑ˛ xö˛ £z!u˛Î˚y £ Ï̂úy ˆe´!v˛›˛ Ñ˛yv≈̨  ≤ÃÓì≈̨ òÑ˛yÓ˚# ≤ÃÌõ ˛ôyÓ!úÑ˛ ÓƒyÇÑ˛– ˆe´!v˛›˛

Ñ˛yv≈̨  ¢Çfl˛iy=!ú Ñ˛yv≈̨  ïyÓ˚̂ ÏÑ˛Ó˚ ãòƒ ¢yïyÓ˚íì˛ ~Ñ˛!›˛ ˆe´!v˛›˛ ¢#õy !òï≈yÓ˚í Ñ˛ Ï̂Ó˚ ˆîÎ˚ ˆÎ ˛ôÎ≈hs˛

Ñ˛yv≈̨ ïyÓ˚Ñ˛ ˆe´!v˛›˛ Óy }í !ò Ï̂ì˛ ˛ôy Ï̂Ó˚– Ñ˛yv≈̨ ïyÓ˚Ñ˛ }í ˛ô!Ó˚̂ Ïüy Ï̂ïÓ˚ !òï≈y!Ó˚ì˛ ì˛y!Ó˚̂ ÏÖÓ˚ õ Ï̂ïƒ ˛ô%̂ ÏÓ˚y

Ó Ï̂Ñ˛Î˚y ˆüyï Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò xÌÓy Á£z ì˛y!Ó˚̂ ÏÖÓ˚ õ Ï̂ïƒ ˆe´!v˛›˛ ¢Çfl˛iy !òï≈y!Ó˚ì˛ Ú¢Ó≈!ò¡¨ ˛ô!Ó˚õyíÛ

(minimum amount)ÈÙÈ~Ó˚ ¢õì%̨ úƒ ›˛yÑ˛y ˛ô!Ó˚̂ Ïüyï Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò–

 ˆv˛!Ó›˛ Ñ˛yv≈̨  (Debit Card) ≠ !¢!›˛ ÓƒyÇÑ˛ ≤ÃÌõ ˆv˛!Ó›˛ Ñ˛yv≈̨ !›˛ â˛yú% Ñ˛ Ï̂Ó˚!äÈú– ~Ñ˛!›˛ ˆv˛!Ó›˛

Ñ˛y Ï̂v≈̨ Ó˚ ¢y£y Ï̂Îƒ ˆÑ˛yòÁ Ñ˛yv≈̨ ïyÓ˚Ñ˛ ÎÖò !Ñ˛ä%È e´Î˚ Ñ˛ Ï̂Ó˚ñ Ñ˛yv≈̨ ïyÓ˚̂ ÏÑ˛Ó˚ ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛

¢Ó˚y¢!Ó˚ xÌ≈ ˆv˛!Ó›˛ £ Ï̂Î˚ ÎyÎ˚–

 fl˛øy›≈̨  Ñ˛yv≈̨  (Smart Card) ≠ ¢%Ó˚«˛y Óyv ¸̨y Ï̂òyÓ˚ ãòƒ ~ÓÇ òì%̨ ò ˛ô!Ó˚̂ Ï°ÏÓy ˆîÁÎ˚yÓ˚ ãòƒ ÓƒyÇÑ˛=!ú

ì˛y Ï̂îÓ˚ Óì≈̨ õyò ˆâ˛Ô¡∫Ñ˛#Î˚ fl˛T…y£z̨ ô Ñ˛yv≈̨ =!ú Ï̂ì˛ !â˛˛ô ˆÎyÜ Ñ˛Ó˚̂ ÏäÈ Îy fl˛øy›≈̨  Ñ˛yv≈̨  òy Ï̂õ ˛ô!Ó˚!â˛ì˛– ˆâ˛Ô¡∫Ñ˛#Î˚

fl˛T…y£z̨ ô Ñ˛yv≈̨ =!úÓ˚ ì%̨ úòyÎ˚ fl˛øy›≈̨  Ñ˛yv≈̨ =!ú £yãyÓ˚ =í ˆÓ!ü ì˛Ìƒ ¢ÇÓ˚«˛í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~äÈyv ¸̨yÁñ

~£z Ñ˛yv≈̨ =!ú xì˛ƒhs˛ ¢%Ó˚!«˛ì˛ñ xyÓ˚Á !ò¶≈̨ Ó˚̂ ÏÎyÜƒ ~ÓÇ ~Ñ˛y!ïÑ˛ Ñ˛yÎ≈ ¢¡ôyîò Ñ˛ Ï̂Ó˚– ì˛yÓ˚y !â˛!Ñ˛Í¢y

~ÓÇ fl ∫̨yfl˛iƒ ˆÌ Ï̂Ñ˛ ÷Ó˚& Ñ˛ Ï̂Ó˚ Óƒ!_´Üì˛ ÓƒyÇ!Ñ˛Ç ~ÓÇ Óƒ!_´Üì˛ ˛ôäÈ®=!ú ¢¡ô Ï̂Ñ≈̨  ≤Ãâ%̨ Ó˚ ì˛Ìƒ ï Ï̂Ó˚

Ó˚yÖˆÏì˛ ˛ôyˆÏÓ˚–

 !öœ̨ ›˛ Ñ˛yv≈̨  (Flit Card) ≠ ~!›˛ ~Ñ˛!›˛ ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨ ñ ¢yïyÓ˚í¶˛y Ï̂Ó Üƒy¢ ˆfi›˛üò=!ú Ï̂ì˛ ˆ˛ô Ï̂› Δ̨yúñ

!v˛ Ï̂ãúñ Üƒy Ï̂¢y!úò ~ÓÇ xòƒyòƒ ãμyúyò# e´Î˚ Ñ˛Ó˚yÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚–

 v z̨̨ ô£yÓ˚ Ñ˛yv≈̨  (Gift Card) ≠ v z̨̨ ô£y Ï̂Ó˚Ó˚ ¶˛yv z̨â˛yÓ˚ Óy !Üö˛›˛ ˆ›˛y Ï̂Ñ˛ò òy Ï̂õ ˛ô!Ó˚!â˛ì˛ ~Ñ˛!›˛ v z̨̨ ô£yÓ˚

Ñ˛yv≈̨  £ú ~Ñ˛!›˛ !≤Ã Į̈̂ ô£zv˛ ˆfi›˛y Ï̂Ó˚ãÈÙÈõy!ò Ñ˛yv≈̨  Îy ¢yïyÓ˚íì˛ ˆÑ˛yòÁ Ö%â˛Ó˚y !Ó Ï̂e´ì˛y Óy ÓƒyÇÑ˛ ~Ñ˛!›˛

!ò!î≈‹T ˆfi›˛yÓ˚ Óy ¢¡ô!Ñ≈̨ ì˛ ÓƒÓ¢y Ï̂Î˚Ó˚ õ Ï̂ïƒ òÜî !ÓÑ˛“ !£¢y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ãy!Ó˚ Ñ˛ Ï̂Ó˚–

7.2.2 xyòfl˛T…yÑ˛â˛yv≈̨  ¢y!≤’ Ï̂õr›˛y!Ó˚ ¢y!¶≈̨ ¢ ˆv˛›˛y (USSD)
USSDÈÙÈˆÑ˛ õy Ï̂G˛ õy Ï̂G˛ ÚÑ%̨ £zÑ˛ ˆÑ˛yv˛¢Û Óy Ú!ö˛â˛yÓ˚ ˆÑ˛yv˛¢Û !£¢y Ï̂Ó !â˛!£´ì˛ Ñ˛Ó˚y £Î˚ñ ~!›˛ !ã~¢~õ ˆ¢ú%úyÓ˚

ˆ›˛!ú Ï̂ö˛yò ÓƒÓ£*ì˛ ~Ñ˛!›˛ ≤Ã Ï̂›˛yÑ˛ú Îy ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚=!úÓ˚ ¢y Ï̂Ì ˆÎyÜy Ï̂Îy Ï̂ÜÓ˚ fl˛iy˛ôò Ñ˛ Ï̂Ó˚–

~Ñ˛!›˛ ¢yïyÓ˚í £zv z̨~¢~¢!v˛ Óyì≈̨ y ~Ñ˛!›˛ ~ Ï̂fi›˛!Ó˚Ñ˛

(*) !î Ï̂Î˚ ÷Ó˚& £Î˚ ì˛yÓ˚̨ ô Ï̂Ó˚Ó˚ ¢ÇÖƒy=!ú Ñ˛õyu˛ Óy

ˆv˛›˛y ¢õ!ß∫ì˛ £ Ï̂Î˚ Ìy Ï̂Ñ˛– ¢ÇÖƒy=!ú Ï̂Ñ˛ x!ì˛!Ó˚_´

~ Ï̂fi›˛!Ó˚Ñ˛ !â˛£´ myÓ˚y ˛ô,ÌÑ˛ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– Óyì≈̨ y!›˛

~Ñ˛!›˛ £ƒyü ¢y£zò (#) !îˆÏÎ˚ ˆü°Ï Ñ˛Ó˚y £Î˚– ~£z

x!¶˛òÓ *99# ˆ˛ô Ï̂õr›˛ ¢y!¶≈̨ ¢!›˛ ~Ñ˛!›˛ xyòfl˛T…yÑ˛â˛yv≈̨

¢y!≤’ Ï̂õr›˛y!Ó˚ ¢y!¶≈̨ ¢ ˆv˛›˛y (USSD) â˛ƒy Ï̂ò Ï̂ú Ñ˛yã[!â˛e ≠ 7.1]
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Ñ˛ Ï̂Ó˚– ~£z ˛ô!Ó˚̂ Ï°ÏÓy!›˛Ó˚ ¢yïyÓ˚í ˜Ó!ü‹TƒÈÙÙÙÈˆõyÓy£zú ˆö˛yò ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç ˆúò Ï̂î Ï̂òÓ˚ xò%õ!ì˛

ˆîÎ˚– USSD !¶˛!_Ñ˛ ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ ˆõyÓy£ẑ Ïú £zr›˛yÓ˚̂ Ïò›˛ ˆv˛›˛y ¢%!Óïy ÌyÑ˛yÓ˚ îÓ˚Ñ˛yÓ˚ ˆò£z–

USSD ¢yïyÓ˚íì˛ ì˛yÍ«˛!íÑ˛ (Real time) ~¢~õ~¢ ˛ô!Ó˚̂ Ï°ÏÓy=!úÓ˚ ¢y Ï̂Ì Î%_´ £Î˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚# USSDÈÙÈ~Ó˚

õyïƒ Ï̂õ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ~Ñ˛!›˛ xò%̂ ÏÓ˚yï ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚ ~ÓÇ ˆò›˛ÁÎ˚y!Ñ≈̨ Ç xò%̂ ÏÓ˚yï @˘Ã£í Ñ˛Ó˚yÓ˚ fl ∫̨#Ñ,̨ !ì˛ !î Ï̂Î˚ v z̨_Ó˚ ˆîÎ˚

ÚÚxy˛ôòy Ï̂Ñ˛ ïòƒÓyîñ xy˛ôòyÓ˚ Óyì≈̨ y!›˛ ≤Ã!e´Î˚yï#ò– xy˛ôòyÓ˚ ˆö˛y Ï̂ò ~Ñ˛!›˛ Óyì ≈̨y ˆ≤ÃÓ˚í Ñ˛Ó˚y £ Ï̂Ó (Thank you,
your message is being processed. A message will be sent to your phone)–ÛÛ USSD ˆúòˆÏîˆÏòÓ˚

ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ì˛Ìƒ £ú mpin/IFIC/xyïyÓ˚ ò¡∫Ó˚/xƒyÑ˛yv z̨r›˛ ò¡∫Ó˚– ÎÖò xyõÓ˚y ˆõyÓy£zú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˆÑ˛yòÁ

ˆúò Ï̂îò Ñ˛!Ó˚ ì˛Öò ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç ˛ôy Ï̂¢≈yòyú xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üò ò¡∫Ó˚ (mpin)!›˛ ˛ôy¢ÁÎ˚yv≈̨  !£¢y Ï̂Ó Ñ˛yã

Ñ˛ Ï̂Ó̊–

7.2.3 xyïyÓ˚ ~òy Ï̂Ó”˛ ˆ˛ô Ï̂õr›˛ ¢y!¶≈̨ ¢ (APS)
APS ÓƒÓfl˛iy!›˛ xyïyÓ˚ ò¡∫Ó˚!›˛ Ï̂Ñ˛ xòúy£zò ≤Ãõyí#Ñ˛Ó˚̂ ÏíÓ˚ ¢%!Óïy ˆîÎ˚ ~ÓÇ õy£ẑ Ïe´y ~!›˛~õÈÙÈ~Ó˚ õyïƒ Ï̂õ

ˆÎ ˆÑ˛yòÁ ¢õÎ˚ ˆÎ ˆÑ˛yòÁ ãyÎ˚ÜyÎ˚ ˆÌ Ï̂Ñ˛ xyïyÓ˚ ~òy Ï̂Ó”˛ ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛ (AEBA) =!ú Ï̂ì˛ ˆúò Ï̂îò

á›˛y Ï̂ì˛ ¢«˛õ £Î̊– ~£z ÓƒÓfl įy!›˛ òƒyüòyú ˆ˛ô Ï̂õr›˛ Ñ˛ Į̈̂ ô≈y Ï̂Ó̊üò xö˛ £z!u˛Î̊y (NPCI)
myÓ˚y !òÎ˚!s˛fì˛– xyïyÓ˚ ~òy Ï̂Ó”˛ ˆ˛ô Ï̂õr›˛ !¢ Ï̂fi›˛õ £ú ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ xÌ≈

≤Ãy!ÆÓ˚ ~Ñ˛!›˛ v z̨̨ ôyÎ˚– xÌ≈ ˛ôyÁÎ˚yÓ˚ ãòƒ ~£z !¢ Ï̂fi›˛ Ï̂õ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ fl ∫̨y«˛Ó˚ Óy

ˆv˛!Ó›˛ Ñ˛y Ï̂v≈̨ Ó˚ ≤Ã Ï̂Î˚yãò £Î˚ òy– ~Ó˚ ãòƒ ÓƒyÇ Ï̂Ñ˛Ó˚ ˆÑ˛yòÁ üyÖyÁ ÎyÁÎ˚yÓ˚ îÓ˚Ñ˛yÓ˚

ˆò£z– APS ˆúò Ï̂î Ï̂òÓ˚ ãòƒ !ò¡¨!ú!Öì˛ ì˛Ìƒ ≤Ã Ï̂Î˚yãò–

1. xyïyÓ˚ ò¡∫Ó˚ [!â˛e ≠ 7.2]

2. ÓƒyÇÑ˛ £z¢%ƒÎ˚yÓ˚ xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üò ò¡∫Ó˚ (IIN) Óy òyõ

3. !ö˛DyÓ˚ !≤Ãr›˛

7.2.4 £zv˛z!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛¢ £zr›˛yÓ˚ˆÏö˛¢ (UPI)
£zv z̨!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛ £zr›˛yÓ˚̂ Ïö˛¢ (UPI) £ú òÜî£#ò ¢õyã Á ˆõyÓy£zú

ÓƒyÇ!Ñ˛Ç ≤Ãâ˛y Ï̂Ó˚ ¶˛yÓ˚ì˛ ¢Ó˚Ñ˛y Ï̂Ó˚Ó˚ ì˛îyÓ˚!Ñ˛ Ï̂ì˛ Ü!‡˛ì˛ òƒyüòyú ˆ˛ô Ï̂õr›˛ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚üò

xö˛ £z!u˛Î˚y (NPCI)ÈÙÈ~Ó˚ xï# Ï̂ò ≤ÃÓ!ì≈̨ ì˛ ~Ñ˛!›˛ òì%̨ ò ˆ˛ô Ï̂õr›˛ £zr›˛yÓ˚̂ Ïö˛¢–

£zv z̨!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛¢ £zr›˛yÓ˚̂ Ïö˛¢ (UPI) ~õò ~Ñ˛!›˛ ÓƒÓfl įy Îy ~Ñ˛y!ïÑ˛ ÓƒyÇÑ˛

xƒyÑ˛yv z̨r›˛=!ú Ï̂Ñ˛ ~Ñ˛!›˛ ˆõyÓy£zú xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ õyïƒ Ï̂õ ì˛£!Óú fl˛iyòyhs˛Ó˚ ~ÓÇ

õy Ï̂â≈̨ Ï̂r›˛Ó˚ xÌ≈ ≤Ãîy Ï̂òÓ˚ õ Ï̂ì˛y Ñ˛ Ï̂Î˚Ñ˛!›˛ ÓƒyÇ!Ñ˛Ç ˛ô!Ó˚̂ Ï°ÏÓy ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ «˛õì˛y

ˆîÎ˚– UPI ˆ˛ô Ï̂õr›˛ xƒy Į̈̂ ôÓ˚ õyïƒ Ï̂õ xÌ≈ ˆ≤ÃÓ˚í ~ÓÇ  @˘Ã£í Ñ˛Ó˚y x Ï̂òÑ˛›˛y

xyõy Ï̂îÓ˚ fl˛øy›≈̨ Ï̂ö˛y Ï̂òÓ˚ õyïƒ Ï̂õ ~Ñ˛!›˛ ˛ôy‡˛ƒ Óyì≈̨ y ˆ≤ÃÓ˚í Á @˘Ã£ Ï̂íÓ˚ õ Ï̂ì˛y– ˆÑ˛yòÁ

ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ì˛yÓ˚ fl˛øy›≈̨ Ï̂ö˛y Ï̂ò ~Ñ˛y!ïÑ˛ ÓƒyÇ!Ñ˛Ç xƒy!≤’ Ï̂Ñ˛üò £zòfi›˛ú Ñ˛Ó˚yÓ˚

îÓ˚Ñ˛yÓ˚ ˆò£z– ÓƒyÇ!Ñ˛Ç xy£z!v˛/˛ôy¢ÁÎ˚yv≈̨ =!ú õ Ï̂ò Ó˚yÖyÓ˚ Óy ›˛y£z̨ ô Ñ˛Ó˚yÓ˚ G˛y Ï̂õúy

äÈyv ¸̨y£z ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ˆÑ˛Óúõye ~Ñ˛Ñ˛ NPI ˆ˛ô Ï̂õr›˛ xƒy!≤’ Ï̂Ñ˛üò!›˛ Ï̂ì˛

ì˛yÓ˚ ¢õhfl˛ ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛Î%_´ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– ≤Ã!ì˛!›˛ ÓƒyÇÑ˛ xƒyu»̨ Ï̂Î˚v˛ñ [!â˛e ≠ 7.3]
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v z̨£ẑ Ïu˛yã ~ÓÇ xy£zÁ~¢ ˆõyÓy£zú ≤’ƒy›˛ö˛ Ï̂õ≈Ó˚ ãòƒ !òãfl ∫̨ UPI xƒy!≤’ Ï̂Ñ˛üò ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– UPI !¶˛!_Ñ˛

ˆúò Ï̂î Ï̂òÓ˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ì˛Ìƒ î%!›˛ £úÈÙÙÙÈ≤Ãy˛ôÑ˛ÈÙÈ~Ó˚ ¶˛yâ%̨ ≈Î˚yú ˆ˛ô Ï̂õr›˛ xƒy Ï̂v»̨ ¢ (VPA) ~ÓÇ ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç

˛ôy Ï̂¢≈yòyú xy£ẑ Ïv˛!r›˛!ö˛ Ï̂Ñ˛üò ò¡∫Ó˚ (mpin)– !¶˛!˛ô~ ¶˛yÜ Ñ˛ Ï̂Ó˚ñ ì˛£!Óú fl˛iyòyhs˛Ó˚ Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ xÌ≈ ¢Ç@˘Ã£

Ñ˛Ó˚y ÎyÎ˚–

7.2.5 !v˛!ã›˛yú ÁÎ˚yˆÏú›˛

!v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ £ú !v˛!ã›˛yú ö˛õ≈ƒy Ï̂›˛ òÜî Ó£ò Ñ˛Ó˚yÓ˚ ~Ñ˛!›˛ v z̨̨ ôyÎ˚– ˆe´!v˛›˛ Ñ˛yv≈̨  Óy ˆv˛!Ó›˛ Ñ˛y Ï̂v≈̨ Ó˚

ì˛Ìƒ !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ ¢y Ï̂Ì !úB˛Î%_´ Ñ˛Ó˚y £Î˚ ~ÓÇ ì˛y xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂Ïõ ˆõyÓy£zú õy!òÓƒy Ï̂Ü

› Δ̨y™ö˛yÓ˚ Ñ˛Ó˚y £Î˚– e´Î˚ Ñ˛Ó˚yÓ˚ ãòƒ ≤’y!fi›˛Ñ˛ Ñ˛yv≈̨  ÓƒÓ£yÓ˚ òy Ñ˛ Ï̂Ó˚ñ ~!›˛ fl˛øy›≈̨ Ï̂ö˛yòñ ›˛ƒyÓ Ï̂ú›˛ Óy fl˛øy›≈̨  ÁÎ˚y Ï̂â˛Ó˚

õyïƒ Ï̂õ ≤Ãîyò Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛=!úÓ˚ ˆîÁÎ˚y ˛ô!Ó˚̂ Ï°ÏÓy=!ú £ú Óƒyúy™ £zò Ï̂Ñ˛yÎ˚y!Ó˚ñ ˛ôy¢Ó%Ñ˛/

ˆúò Ï̂î Ï̂òÓ˚ £z!ì˛£y¢ñ ÁÎ˚y Ï̂ú Ï̂›˛ xÌ≈ ˆÎyÜ Ñ˛Ó˚yñ xÌ≈ @˘Ã£í Ñ˛Ó˚yñ xÌ≈ ≤Ãîyò Ñ˛Ó˚y £zì˛ƒy!î– !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛=!ú

!v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ !v˛¶˛y£z¢ ~ÓÇ !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ !¢ Ï̂fi›˛õ v z̨¶˛ Ï̂Î˚Ó˚ ¢õß∫̂ ÏÎ˚ Ü!‡˛ì˛– ~Ñ˛!›˛ ˆõyÓy£zú ÁÎ˚y Ï̂ú›˛

£ú ~õò ~Ñ˛!›˛ !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ Îy ˆõyÓy£zú £ƒyu˛ Ï̂¢›˛!›˛ Ï̂ì˛ v z̨̨ ôú∏˛– ˆÓ!üÓ˚¶˛yÜ ÓƒyÇ Ï̂Ñ˛Ó˚ ~ÓÇ Ñ˛ Ï̂Î˚Ñ˛!›˛

ˆÓ¢Ó˚Ñ˛y!Ó˚ ¢Çfl˛iyÓ˚ £zÈÙÈÁÎ˚y Ï̂ú›˛ Ó˚̂ ÏÎ˚̂ ÏäÈ– ˆÎõò ˆ˛ô£z!›˛~õñ !ö ̨ â˛yã≈ñ õ!ÓÑ˛ÈÙÈv z̨£zÑ˛ñ x!: Ï̂ãòñ ~õÓ˚&!˛ôñ ~Î˚yÓ˚̂ Ï›˛ú

õy!òñ !ãÁ õy!òñ ~¢!Óxy£z Óy!v ¸̨ñ xy£z!›˛ã Ñ˛ƒyüñ !¢› Δ̨y¢ ˆ˛ôñ ˆ¶˛yv˛y Ï̂ö˛yò ~õÈÙÈˆ˛ô¢yñ xƒy!:¢ ÓƒyÇÑ˛ úy£zõñ

xy£z!¢xy£z!¢xy£z ˛ô Ï̂Ñ˛›˛¢ñ !fl˛ôv˛ Į̈̂ ô £zì˛ƒy!î–

7.2.6 ˛ô Ï̂Î˚r›˛ xö˛ ˆ¢ú ˆõ!üò

˛ô Ï̂Î˚r›˛ xö˛ ˆ¢ú (Point of Sale Óy PoS) ˆõ!üò Ñ˛ƒy!üÎ˚yÓ˚̂ ÏîÓ˚ ˛ô Ï̂«˛ !Óe´Î˚ Óyv ¸̨y Ï̂ì˛ ~ÓÇ ˆúò Ï̂îò Ï̂Ñ˛

xyÓ˚Á o&ì˛ ~ÓÇ ¢£ã Ñ˛ Ï̂Ó˚ ˆì˛yúyÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚– 1970ÈÙÈ~Ó˚ îü Ï̂Ñ˛ñ ~£z v z̨qyÓò!›˛ òÜî ˆÓ˚!ãfi›˛yÓ˚=!ú Ï̂Ñ˛

Ñ˛!¡ôv z̨›˛yÓ˚y£zãv˛ ˛ô Ï̂Î˚r›˛ xö˛ ˆ¢ú ÓƒÓfl˛iyÎ˚ fl˛iyòyhs˛!Ó˚ì˛ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y

Ñ˛ Ï̂Ó̊!äÈú– ~£z ÓäÈÓ̊=!ú Ï̂ì˛ ˆe´!v˛›˛ Ñ˛yv≈̨  ›˛y!õ≈òyú ~ÓÇ ›˛yâ˛ !fl ;̨̨ ò !v˛¶˛y£z¢Á

â˛yú% £ Ï̂Î˚!äÈú– ˛ô Ï̂Î˚r›˛ xö˛ ˆ¢ú Óú Ï̂ì˛ ˆÑ˛y Ï̂òy ¢õÎ˚ ~ÓÇ fl˛iyò Ï̂Ñ˛ ˆÓyG˛yÎ˚

ˆÎÖy Ï̂ò Ö%â˛Ó˚y ˆúò Ï̂îò ¢¡ôß¨ £Î˚– ~!›˛ ˆ¢£z ˛ô Ï̂Î˚r›˛ ˆÎÖy Ï̂ò ˆÑ˛yòÁ

@˘Ãy£Ñ˛ ˛ôíƒ=!úÓ˚ !Ó!òõ Ï̂Î˚ Óy ˆÑ˛yòÁ ˛ô!Ó˚̂ Ï°ÏÓy @˘Ã£ Ï̂íÓ˚ ˛ô Ï̂Ó˚ Ó!íÑ˛ Ï̂Ñ˛

xÌ≈ ≤Ãîyò Ñ˛ Ï̂Ó˚– xÌ≈ ≤Ãîy Ï̂òÓ˚ ˛ô Ï̂Ó˚ñ Ó!íÑ˛ ˆúò Ï̂î Ï̂òÓ˚ ãòƒ ~Ñ˛!›˛ Ó˚!¢î

≤Ãîyò Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛òñ Îy ~¢~õ~¢ÈÙÈ~Ó̊ õyïƒ Ï̂õ ˆö˛y Ï̂ò xy¢ Ï̂ì˛ ˛ôy Ï̂Ó̊ xÌÓy

Ñ˛yÜ Ï̂ã õ%!oì˛ £ Ï̂Î˚ xy¢ Ï̂ì˛ ˛ôy Ï̂Ó˚– ¢y¡±!ì˛Ñ˛ ¢õ Ï̂Î˚ ˆÓ!üÓ˚¶˛yÜ Ö%â˛Ó˚y

PoS ÓƒÓfl˛iyÓ˚ ¢y Ï̂Ì Ñ˛!¡ôv z̨›˛yÓ˚ñ õ!ò›˛Ó˚ñ Ñ˛ƒyü v»̨ Î˚yÓ˚ñ !Ó˚!¢≤Wz !≤Ãr›˛yÓ˚ñ @˘Ãy£Ñ˛ ≤Ãîü≈ò ÓyÓ˚̂ ÏÑ˛yv˛ fl˛ÒƒyòyÓ˚ ~ÓÇ

ˆv˛!Ó›˛/ˆe´!v˛›˛ Ñ˛yv≈̨  !Ó˚v˛yÓ˚ xhs˛¶%≈̨ _´ Ìy Ï̂Ñ˛–

7.2.7 ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç

˛ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç £ú ÓƒyÇÑ˛ Óy xòƒyòƒ xy!Ì≈Ñ˛ ≤Ã!ì˛¤˛yò ≤Ãî_ ~Ñ˛!›˛ ˛ô!Ó˚̂ Ï°ÏÓy Îy @˘Ãy£Ñ˛ Ï̂îÓ˚ ˆõyÓy£zú

ˆö˛yò Óy ›˛ƒyÓ Ï̂ú Ï̂›˛Ó˚ õ Ï̂ì˛y ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ î)Ó˚ ˆÌ Ï̂Ñ˛ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ xy!Ì≈Ñ˛ ˆúò Ï̂îò ˛ô!Ó˚â˛yúòy

Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ~!›˛ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Îy ¢yïyÓ˚íì˛ xƒy˛ô òy Ï̂õ ˛ô!Ó˚!â˛ì˛ ~ÓÇ ~!›˛ ÓƒyÇÑ˛ Óy xy!Ì≈Ñ˛

[!â˛e ≠ 7.4]
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≤Ã!ì˛¤˛yò=!ú ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ≤Ã!ì˛!›˛ ÓƒyÇÑ˛ xƒyu»̨ Ï̂Î˚v˛ñ v z̨£ẑ Ïu˛yã ~ÓÇ xy£zÁ~¢ ˆõyÓy£zú ≤’ƒy›˛ö˛õ≈=!úÓ˚

ãòƒ ì˛y Ï̂îÓ˚ !òãfl ∫̨ ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç xƒy!≤’ Ï̂Ñ˛üò ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç Ï̂Î˚Ó˚ õyïƒ Ï̂õ ˆúò Ï̂î Ï̂òÓ˚ õ Ï̂ïƒ

!£¢y Ï̂ÓÓ˚ ˆãÓ˚ ~ÓÇ ¢Ó≈̂ Ïü°Ï ˆúò Ï̂î Ï̂òÓ˚ ì˛y!úÑ˛y ≤Ãy!Æñ £ẑ ÏúÑ˛› Δ̨!òÑ˛ !Ó Ï̂úÓ˚ xÌ≈ ≤Ãîyò ~ÓÇ @˘Ãy£ Ï̂Ñ˛Ó˚ Óy xòƒyòƒ

xƒyÑ˛yv ẑ̨ Ïr›˛Ó˚ õ Ï̂ïƒ ì˛£!Óú fl˛iyòyhs˛Ó˚ xhs˛¶%≈̨ _´ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚– v z̨îy£Ó˚ífl ∫̨Ó˚*˛ô ICICI ÓƒyÇ Ï̂Ñ˛Ó˚ ãòƒ xy£zÈÙÈˆõyÓy£zú

(iMobile), ˆÑ˛y›˛yÑ˛ õy!£wy ÓƒyÇ Ï̂Ñ˛Ó˚ ãòƒ ˆÑ˛y›˛Ñ˛ ÓƒyÇÑ˛ xƒy!≤’ Ï̂Ñ˛üòñ ¶˛yÓ˚̂ Ïì˛Ó˚ ˆfi›˛›˛ ÓƒyÇ Ï̂Ñ˛Ó˚ ãòƒ £ẑ ÏÎ˚y Ï̂òy

(yono)–

7.2.8 £zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛Ç

£zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛Çñ xòúy£zò ÓƒyÇ!Ñ˛Çñ £zÈÙÈÓƒyÇ!Ñ˛Ç Óy ¶˛yâ%≈̨ Î˚yú ÓƒyÇ!Ñ˛Ç £ú ~õò ~Ñ˛!›˛ ˜Óî%ƒ!ì˛ò ˆ˛ô Ï̂õr›˛

ÓƒÓfl įy ÎyÓ˚ õyïƒ Ï̂õ ˆÑ˛yòÁ ÓƒyÇÑ˛ Óy xòƒyòƒ xy!Ì≈Ñ˛ ≤Ã!ì˛¤˛y Ï̂òÓ˚ @˘Ãy£Ñ˛Ó˚y xy!Ì≈Ñ˛ ≤Ã!ì˛¤˛y Ï̂òÓ˚ Á Ï̂Î˚Ó¢y£ẑ Ï›˛Ó˚ õyïƒ Ï̂õ

~Ñ˛y!ïÑ˛ xy!Ì≈Ñ˛ ˆúò Ï̂îò ˛ô!Ó˚â˛yúòy Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– xòúy£zò ÓƒyÇ!Ñ˛Ç ≤ÃÌõ xy Ï̂õ!Ó˚Ñ˛yÓ˚ !òv z̨ £zÎ˚̂ ÏÑ≈̨  1980ÈÙÈ~Ó˚

îü Ï̂Ñ˛Ó˚ ˆÜyv ¸̨yÓ˚ !î Ï̂Ñ˛ â˛yú% £ Ï̂Î˚!äÈú– â˛yÓ˚!›˛ Óv ¸̨ ÓƒyÇÑ˛ÈÙÙÙÈ!¢!›˛ ÓƒyÇÑ˛ñ ˆâ˛ã ÓƒyÇÑ˛ñ ˆÑ˛!õÑ˛ƒyú ÓƒyÇÑ˛ ~ÓÇ

õƒyò%ö˛yÑ˛â˛yÓ˚y¢≈ £ƒy Ï̂òy¶˛yÓ˚ÈÙÈˆ£yõ ÓƒyÇ!Ñ˛Ç ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– ICICI ÓƒyÇÑ˛ £ú ≤ÃÌõ ¶˛yÓ˚ì˛#Î˚ ÓƒyÇÑ˛ Îy

£zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛Ç Ï̂Î˚Ó˚ ¢%!Óïy ≤Ãîyò Ñ˛ Ï̂Ó˚– £zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛Ç Ï̂Î˚Ó˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ì˛Ìƒ £ú xƒyÑ˛yv z̨r›˛ ò¡∫Ó˚ ~ÓÇ

£z!u˛Î˚yò !ö˛òy!™Î˚yú !¢ Ï̂fi›˛õ ˆÑ˛yv˛ SIFSC ˆÑ˛yv˛V– £z!u˛Î˚yò !ö˛òy!™Î˚yú !¢ Ï̂fi›˛õ ˆÑ˛yv˛!›˛ ~Ñ˛!›˛ 11 !v˛!ã Ï̂›˛Ó˚

xyúö˛y !òv ẑ̨ Ïõ!Ó˚Ñ˛ ˆÑ˛yv˛ Îy ˆÑ˛yòÁ xyÓ˚!Óxy£z !òÎ˚!s˛fì˛ ì˛£!Óú fl˛iyòyhs˛Ó˚ ÓƒÓfl˛iyÎ˚ xÇü ˆòÁÎ˚y ˆÎ ˆÑ˛yòÁ

ÓƒyÇ Ï̂Ñ˛Ó˚ üyÖy!›˛ Ï̂Ñ˛ fl ∫̨ì˛s˛f¶˛y Ï̂Ó !â˛!£´ì˛ Ñ˛ Ï̂Ó˚– ˆúò Ï̂î Ï̂òÓ˚ ãòƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ !òÓı˛Ñ˛Ó˚í ≤Ã Ï̂Î˚yãò– ˆÑ˛yòÁ

ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ì˛Ìƒ !òÓ!ı˛ì˛ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ òyõñ xƒyÑ˛yv z̨r›˛ ò¡∫Ó˚ñ ÓƒyÇ Ï̂Ñ˛Ó˚ !‡˛yÑ˛yòy ~ÓÇ ì˛£!Óú fl˛iyòyhs˛Ó˚

¢#õy !î Ï̂ì˛ £ Ï̂Ó– £zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛Ç myÓ˚y ≤Ãî_ ˛ô!Ó˚̂ Ï°ÏÓy=!ú !ò¡¨Ó˚*˛ô ≠

A. !Óú ˆ˛ô Ï̂õr›˛ ¢y!¶≈̨ ¢ ≠ £zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛ÇÈÙÈ~Ó˚ õyïƒ Ï̂õ !Óî%ƒÍ ~ÓÇ ˆ›˛!ú Ï̂ö˛yò !Óúñ ˆõyÓy£zú ˆö˛yòñ

ˆe´!v˛›˛ Ñ˛yv≈̨  ~ÓÇ Ó#õy !≤Ã!õÎ˚yõ ≤Ãîy Ï̂òÓ˚ ¢%!Óïy Ó˚̂ ÏÎ˚̂ ÏäÈ– ≤Ã!ì˛!›˛ ÓƒyÇÑ˛ ˆîüã%̂ Ïv ¸̨ !Ó!¶˛ß¨ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚#

~ÓÇ Ó#õy ¢Çfl˛iy=!úÓ˚ ¢y Ï̂Ì â%̨ !_´ Ók˛ £ÓyÓ˚ ö˛ Ï̂ú£z ~›˛y ¢Ω˛Ó £ Ï̂Î˚̂ ÏäÈ–

B. ì˛£!Óú fl˛iyòyhs˛Ó˚ ≠

 òƒyüòyú £ẑ ÏúÑ˛› Δ̨!òÑ˛ ö˛yu˛ › Δ̨y™ö˛yÓ̊ (NIFT) ≠ ~!›˛ ~Ñ˛!›˛ ˆîüÓƒy˛ô# xÌ≈ ≤Ãîy Ï̂òÓ̊ ÓƒÓfl įy Îy ~Ñ˛!›˛

xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ xy Ï̂Ó˚Ñ˛!›˛ xƒyÑ˛yv ẑ̨ Ïr›˛ ì˛£!Óú fl įyòyhs˛ Ï̂Ó˚ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ~£z ≤ÃÑ˛ Ï̂“Ó˚ xyÁì˛yÎ˚ ÌyÑ˛y

ˆÎ ˆÑ˛yòÁ ÓƒyÇ Ï̂Ñ˛Ó˚ üyÖyÓ˚ ¢y Ï̂Ì Î%_´ ˆÑ˛y Ï̂òy Óƒ!_´ñ ¢Çfl˛iy ~ÓÇ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚ü Ï̂òÓ˚ xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛

ˆî Ï̂üÓ˚ ˆÎ Ï̂Ñ˛yòÁ xòƒ ÓƒyÇ Ï̂Ñ˛Ó˚ üyÖyÓ˚ xƒyÑ˛yv ẑ̨ Ïr›˛ ì˛£!Óú fl˛iyòyhs˛Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

 !Ó˚̂ ÏÎ˚ú ›˛y£zõ @˘Ã¢ ˆ¢ Ï̂›˛ú Ï̂õr›˛ (RTGS) ≠ xyÓ˚!›˛!ã~¢ Ï̂Ñ˛ xv≈̨ yÓ˚ !¶˛!_ Ï̂ì˛ fl ∫̨ì˛s˛f¶˛y Ï̂Ó ì˛£!Óú

fl˛iyòyhs˛ Ï̂Ó˚Ó˚ x!Ó!FäÈß¨ S!Ó˚̂ ÏÎ˚úÈÙÈ›˛y£zõV ≤Ã!e´Î˚y !£¢y Ï̂Ó ¢ÇK˛y!Î˚ì˛ Ñ˛Ó˚y £Î˚– Ú!Ó˚̂ ÏÎ˚úÈÙÈ›˛y£zõÛ £ú xÌ≈

fl˛iyòyhs˛ Ï̂Ó˚Ó˚ !ò Ï̂î≈ü ˛ôyÓyÓ˚ ¢y Ï̂Ì ¢y Ï̂Ì ì˛yÓ˚ ≤Ã!e´Î˚yÑ˛Ó˚í ÷Ó˚ Ñ˛Ó˚yñ Ú@˘Ã¢ ˆ¢ Ï̂›˛ú Ï̂õr›˛ÛÈÙÈ~Ó˚ xÌ≈ £ú

ì˛£!Óú fl įyòyhs˛ Ï̂Ó̊Ó̊ !ò Ï̂î≈üyÓú#Ó̊ ≤Ã!e´Î̊yÑ˛Ó̊í ˛ô,ÌÑ˛¶˛y Ï̂Ó ~Ñ˛!›˛Ó̊ ˛ôÓ̊ xy Ï̂Ó̊Ñ˛!›˛ !ò Ï̂î≈ü ≤Ãy!ÆÓ̊ !¶˛!_ Ï̂ì˛

á Ï̂›˛–

 xy£z ~õ !˛ô ~¢ (IMPS) ≠ IMPS £ú £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õyïƒ Ï̂õ ~Ñ˛!›˛ ì˛yÍ«˛!íÑ˛ñ 247 ¢õÎ˚ ï Ï̂Ó˚

â˛úyñ xyhs˛ÉÓƒyÇÑ˛ ˜Óî%ƒ!ì˛ò ì˛£!Óú fl˛iyòyhs˛Ó˚ ˛ô!Ó˚̂ Ï°ÏÓy– ~£z ˛ô!Ó˚̂ Ï°ÏÓy!›˛ ˆõyÓy£zúñ £zr›˛yÓ˚̂ Ïò›˛ ~ÓÇ
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~!›˛~ Ï̂õÓ̊ õyïƒõ ¶˛yÓ̊ì˛ ã%̂ Ïv˛̧ ÓƒyÇÑ˛=!úÓ̊ õ Ï̂ïƒ ì˛yÍ«˛!íÑ˛¶˛y Ï̂Ó xÌ≈ fl įyòyhs˛Ó̊ Ñ˛Ó̊yÓ̊ ~Ñ˛!›˛ ˆãyÓ̊y Ï̂úy

¢Ó˚Oõ Îy xy!Ì≈Ñ˛ ~ÓÇ xÈÙÈxy!Ì≈Ñ˛ î,!‹T Ï̂Ñ˛y Ï̂í ˆÑ˛Óú !òÓ˚y˛ôî£z òÎ˚ñ ¢hfl˛yÁ Ó Ï̂›˛–

£ẑ ÏúQ!òÑ˛ !Ñœ̨ Î̊y!Ó̊Ç !¢ Ï̂fi›˛õ S£z!¢~¢V ≠ £z!¢~¢ £ú £zv z̨!›˛!ú!›˛ !ÓúÈÙÈˆ˛ô Ï̂õr›˛ ˆÎõò ˆ›˛!ú Ï̂ö˛yò !Óúñ

!Óî%ƒÍ !Óúñ Ó#õy !≤Ã!õÎ˚yõñ Ñ˛y Ï̂v≈̨ Ó˚ xÌ≈ ≤Ãîyò ~ÓÇ }í ˛ô!Ó˚̂ Ïüyï £zì˛ƒy!î ˆ«˛ Ï̂e xÌ≈ ≤Ãîyò Ñ˛Ó˚yÓ˚

ãòƒ ~Ñ˛!›˛ Ñ˛ƒyü Ï̂ú¢ ˛ôk˛!ì˛– ~Ó̊ õyïƒ Ï̂õ ÓƒyÇÑ˛/!Ó!¶˛ß̈ ¢Çfl įy/Ñ˛ Į̈̂ ô≈y Ï̂Ó̊üò/¢Ó̊Ñ˛yÓ̊# !Ó¶˛yÜ¢õ)£ ì˛y Ï̂îÓ̊

@˘Ãy£Ñ˛ Ï̂îÓ˚ ˆÌ Ï̂Ñ˛ xÌ≈ ¢Ç@˘Ã Ï̂£Ó˚ ˛ô!Ó˚̂ Ï°ÏÓy=!ú ¢£ã ~ÓÇ v z̨ß¨ì˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

7.2.9 õy£ẑ Ïe´y ~!›˛~õ

õy£ẑ Ïe´y ~!›˛~õ Óú Ï̂ì˛ ~õò ~Ñ˛!›˛ !v˛¶˛y£z¢ Ï̂Ñ˛ ˆÓyG˛yÎ˚ Îy ≤ÃyÎ˚ ~Ñ˛ !õ!úÎ˚ò !Óã Ï̂ò¢ Ñ˛ Ï̂Ó˚¢˛ô Ï̂u˛r›˛

S!Ó!¢VÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆî Ï̂üÓ˚ ≤Ãì˛ƒhs˛ ~úyÑ˛yÎ˚ ¢yïyÓ˚í ÓƒyÇ!Ñ˛Ç ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚– ~£z ≤’ƒy›˛ö˛õ≈!›˛

ì˛yÍ«˛!íÑ˛ ˆúò Ï̂î Ï̂òÓ˚ ãòƒ !Óã Ï̂ò¢ Ñ˛ Ï̂Ó˚¢˛ô Ï̂u˛r›˛ Ï̂Ñ˛ SÎyÓ˚y

fl˛iyò#Î˚ ˆäÈy Ï̂›˛y ˆîyÑ˛y Ï̂òÓ˚ õy!úÑ˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ Úõy£ẑ Ïe´y

~!›˛~õÛ !£¢y Ï̂Ó Ñ˛yã Ñ˛Ó˚̂ ÏÓV ¢«˛õ Ñ˛ Ï̂Ó˚ ˆì˛y Ï̂ú– õy£ẑ Ïe´y

≤’ƒy›˛ö˛õ≈!›˛ Ñ˛õ îy Ï̂õÓ˚ õy£ẑ Ïe´y ~!›˛~õ !v˛¶˛y£z¢=!úÓ˚ õyïƒ Ï̂õ

¢yÓ˚y ˆî Ï̂üÓ˚ ÓƒyÇÑ˛=!úÓ˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ìy Ï̂Ñ˛– ~!›˛ ˆÑ˛yòÁ

Óƒ!_´ Ï̂Ñ˛ ì˛yÍ«˛!íÑ˛¶˛y Ï̂Ó ˆÎ ˆÑ˛yòÁ !Ó!¢Ó̊ õyïƒ Ï̂õ ÓƒyÇÑ˛ !ò!Ó≈̂ Ïü Ï̂°Ï

ì˛£!Óú ãõy Óy  v ẑ̨ Ï_yúò Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚– ~£z !v˛¶˛y£z¢!›˛

~Ñ˛!›˛ ˆõyÓy£zú ˆö˛yò ¢Ç Ï̂Îy Ï̂ÜÓ̊ !¶˛!_ Ï̂ì˛ Ñ˛yã Ñ˛ Ï̂Ó̊ ~ÓÇ ≤Ã!ì˛!›˛

!Ó!¢ÈÙÈÓ̊ Ñ˛y Ï̂äÈ ~!›˛ Ìy Ï̂Ñ˛– @˘Ãy£Ñ˛ Ï̂îÓ̊ ˆÑ˛Óú ì˛y Ï̂îÓ̊ ˛ô!Ó̊â˛Î̊ ≤Ãõyí

Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó ~ÓÇ ì˛yÓ˚ ö˛ Ï̂ú ì˛yÓ˚y ì˛y Ï̂îÓ˚ ÓƒyÇÑ˛ xƒyÑ˛yv ẑ̨ Ïr›˛ xÌ≈ ãõy !î Ï̂ì˛ Óy ì%̨ ú Ï̂ì˛ ˛ôy Ï̂Ó˚ò– ~£z xÌ≈ !Ó!¢ÈÙÈÓ˚

òÜî v»̨ yÎ˚Ó˚ ˆÌ Ï̂Ñ˛ @˘Ãy£Ñ˛ Ï̂îÓ˚ ≤Ãîyò Ñ˛Ó˚y £Î˚– õ)úì˛ñ !Ó!¢ÈÙÈÓ˚y @˘Ãy£Ñ˛ Ï̂îÓ˚ ãòƒ ÓƒyÇÑ˛ !£¢y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ò ~ÓÇ

@˘Ãy£Ñ˛ Ï̂îÓ˚ £zv z̨xy£z!v˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ @˘Ãy£ Ï̂Ñ˛Ó˚ ¢ì˛ƒì˛y Îyâ˛y£z Ñ˛ Ï̂Ó˚ò– õy£ẑ Ïe´y ~!›˛~õ myÓ˚y ˛ô!Ó˚â˛y!úì˛ õ)ú ˆúò Ï̂î Ï̂òÓ˚

ïÓ˚í=!ú £ú xyõyòì˛ @˘Ã£í ~ÓÇ ≤Ãîyòñ ì˛£!Óú fl˛iyòyhs˛Ó˚ ~ÓÇ Óƒy Ï̂ú™ÈÙÈ~Ó˚ ˛ô!Ó˚õyí xò%¢ı˛yò–

7.3 xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂õ xy!Ì≈Ñ˛ ˆúò Ï̂î Ï̂òÓ˚ ≤Ã!e´Î˚y

Óì≈̨ õyò ≤ÃÎ%!_´Ó˚ ¢y Ï̂Ì ¢yïyÓ˚í õyò%̂ Ï°ÏÓ˚ ˆÎyÜy Ï̂ÎyÜ Ó,!k˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì ˆe´ì˛yÓ˚y e´õü xòúy£zò !ÓÑ˛“=!úÓ˚

!î Ï̂Ñ˛ G%§̨ Ñ˛ Ï̂äÈò– ˆÎ ÓƒÓ¢y=!ú xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂õ Ñ˛yÎ≈Ñ˛Ó˚¶˛y Ï̂Ó ≤Ã!ì˛ Ï̂Îy!Üì˛y Ñ˛Ó˚̂ Ïì˛ â˛yÎ˚ ì˛y Ï̂îÓ˚ @˘Ãy£Ñ˛Ó˚y Îy Ï̂ì˛

o&ì˛ ~ÓÇ ¢%Ó˚!«˛ì˛¶˛y Ï̂Ó xÌ≈ ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ì˛yÓ˚ ãòƒ xòúy£zò xÌ≈≤Ãîy Ï̂òÓ˚ ÓƒÓfl įy Ñ˛ Ï̂Ó˚ Ó˚y Ï̂Ö– ~!›˛ ˆe´ì˛y Ï̂îÓ˚

˛ôäÈ®=!úÓ˚ õ Ï̂ïƒ xòƒì˛õ !Ó°ÏÎ˚– ¢%ì˛Ó˚yÇñ £zÈÙÈÑ˛õy¢≈ Á Ï̂Î˚Ó¢y£z›˛ ~Ó˚ õyïƒ Ï̂õ ˆÑ˛òy ˆÓâ˛y Ñ˛ Ï̂Ó˚ ì˛yÓ˚ xÌ≈≤Ãîyò

xòúy£ẑ ÏòÓ̊ õyïƒ Ï̂õ Ñ˛Ó̊ Ï̂ú ì˛y !Ñ˛¶˛y Ï̂Ó ¢Çá!‡˛ì˛ £Î̊ ì˛y xyõÓ̊y ãyò Ï̂Óy– ˆÑ˛y Ï̂òy !Ó Ï̂e´ì˛y ÎÖò xòúy£ẑ Ïò ˆe´ì˛y Ï̂îÓ̊

ˆÌ Ï̂Ñ˛ xÌ≈ @˘Ã£í Ñ˛Ó˚̂ Ïò ì˛Öò !ì˛ò!›˛ â˛!Ó˚e ˆ¢Öy Ï̂ò Ñ˛yã Ñ˛ Ï̂Ó˚–

1. !ÓˆÏe´ì˛y ≠ ≤ÃÌ Ï̂õ£z ì˛y Ï̂Ñ˛ ˆÑ˛yòÁ õy Ï̂â≈̨ r›˛ ÓƒyÇ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì â%̨ !_´Ók˛ £ Ï̂ì˛ £ Ï̂Ó– ÓƒyÇÑ˛!›˛ ì˛y Ï̂Ñ˛ ~Ñ˛!›˛

õy Ï̂â≈̨ r›˛ xƒyÑ˛yv z̨r›˛ ≤Ãîyò Ñ˛Ó˚̂ ÏÓÈÙÙÙÈÎy ì˛yÓ˚ xÌ≈ ≤Ãîy Ï̂òÓ˚ ≤Ã Ï̂¢¢ Ï̂Ó˚Ó˚ ¢y Ï̂Ì Î%_´ Ñ˛Ó˚̂ ÏÓñ ì˛y Ï̂Ñ˛ ì˛£!Óú

[!â˛e ≠ 7.5]
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¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ¢«˛õ Ñ˛Ó˚̂ ÏÓ– ~Ó˚̨ ôÓ˚ ˛ôíƒ !Óe´ £ Ï̂Î˚ ˆÜ Ï̂úñ xòƒyòƒ ¢£yÎ˚Ñ˛Ñ˛yÓ˚# ≤Ã!ì˛¤˛yò ~£z ≤Ã!e´Î˚yÓ˚

¢y Ï̂Ì Î%_´ £ò– ˆÑ˛yòÁ xÌ≈≤Ãîyò ≤Ã!e´Î˚y ¢¡ôyîò £ÓyÓ˚ ˛ô Ï̂Ó˚ñ ≤Ã Ï̂îÎ˚ xÌ≈ ÓƒyÇ Ï̂Ñ˛Ó˚ õyïƒ Ï̂õ ˆe´ì˛yÓ˚

xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛ S£z¢%ƒÑ˛yÓ̊# ˆÎ ÓƒyÇÑ˛ ì˛y Ï̂îÓ̊ ≤ÃÑ,̨ ì˛ Ñ˛yv≈̨ !›˛ !î Ï̂Î̊ Ï̂äÈV ˆv˛!Ó›˛ Ñ˛Ó̊y £Î̊– ì˛yÓ̊˛ô Ï̂Ó̊ xã≈òÑ˛yÓ̊#

Óy Acquirer ˆ¢!›˛ !Ó Ï̂e´ì˛yÓ˚ xƒyÑ˛yv ẑ̨ Ïr›˛Ó˚ ãõy Ñ˛ Ï̂Ó˚–

2. ˛≤ÃÎ%!_´ ≠ ~Ñ˛!›˛ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ !Ó Ï̂e´ì˛yÓ˚ Á Ï̂Î˚Ó¢y£z›˛ Ï̂Ñ˛ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢ Ï̂Ó˚Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚

SÑ˛yÎ≈Ñ˛Ó˚¶˛y Ï̂Ó ì˛y Ï̂Ñ˛ ì˛yÓ˚ @˘Ãy£ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚Vñ £z¢%ƒÑ˛yÓ˚#Ó˚ õyïƒ Ï̂õ @˘Ãy£ Ï̂Ñ˛Ó˚ xƒyÑ˛yv z̨r›˛ ˆÌ Ï̂Ñ˛

xÌ≈ ˆv˛!Ó›˛ Ñ˛ Ï̂Ó˚ !Ó Ï̂e´ì˛yÓ˚ õy Ï̂â≈̨ r›˛ xƒyÑ˛yv z̨r›˛ÈÙÈ~ ì˛y ˆe´!v˛›˛ Ñ˛Ó˚y £Î˚– ˆúò Ï̂îò xò%̂ Ïõyî Ï̂òÓ˚ ˛ôyüy˛ôy!ü

~!›˛ !Ó Ï̂e´ì˛yÓ˚ Á Ï̂Î˚Ó¢y£ẑ Ï›˛Ó˚ õyïƒ Ï̂õ xy¢y ˜Óî%ƒ!ì˛ò xÌ≈ ≤Ãîyò=!ú Ï̂Ñ˛Á ¢%Ó˚«˛y ˆîÎ˚– !Ó Ï̂e´ì˛y Î!î

Óƒ!_´Üì˛¶˛y Ï̂Ó xòúy£zò xÌ≈ ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ â˛yò ì˛ Ï̂Ó !ì˛!ò ¶˛yâ%≈̨ Î˚yú ›˛y!õ≈òy Ï̂ú !ò Ï̂ã Ñ˛y Ï̂v≈̨ Ó˚ ì˛Ìƒ !î Ï̂ì˛

˛ôy Ï̂Ó˚ò– ~äÈyv ¸̨y fl˛iyò#Î˚ ˆîyÑ˛y!òÓ˚y Ñ˛yv≈̨  !Ó˚v˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ò– x Ï̂òÑ˛ xÌ≈ ≤ÃïyòÑ˛yÓ˚# ¢£yÎ˚Ñ˛

¢Çfl˛iy ì˛y Ï̂îÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy !Óòyõ)̂ Ïúƒ !î Ï̂Î˚ Ìy Ï̂Ñ˛ñ ~äÈyv ¸̨y xòƒyòƒ ˆ«˛ Ï̂e !Ó Ï̂e´ì˛y Ï̂Ñ˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ˆúò Ï̂îò

≤Ã!ì˛ !ö˛ ˛≤Ãîyò Ñ˛Ó˚̂ Ïì˛ £Î˚–

3. ˆe´ì˛y Óy @˘Ãy£Ñ˛ ≠ ˜Óî%ƒ!ì˛ò xÌ≈≤Ãîyò ≤Ã!e´Î˚yãyì˛Ñ˛Ó˚̂ ÏíÓ˚ ¢%!Óïy £ú ~£z ã!›˛ú ≤Ã!e´Î˚y!›˛ @˘Ãy£Ñ˛ Ï̂îÓ˚

î,!‹TÓ˚ xyv ¸̨y Ï̂ú á Ï̂›˛– ì˛yÓ˚y ˆÑ˛Óú xÌ≈ ≤Ãîyò Ñ˛ Ï̂Ó˚ Îy o&ì˛ Á ¢%Ó˚!«˛ì˛– @˘Ãy£Ñ˛Ó˚y ÎÖò ˆe´!v˛›˛ Óy

ˆv˛!Ó›˛ Ñ˛yv≈̨  !î Ï̂Î˚ ˆÑ˛òyÑ˛y›˛y Ñ˛ Ï̂Ó˚òñ ì˛y Ï̂îÓ˚ ˆúò Ï̂îò ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ ¢Çfl˛iyÓ˚ myÓ˚y ˛ô!Ó˚â˛y!úì˛ £Î˚ñ ˆÎõò

£z¢%ƒÑ˛yÓ˚# Ñ˛yv≈̨  xƒy Ï̂¢y!¢ Ï̂Î˚üò S!¶˛¢yñ õyfi›˛yÓ˚Ñ˛yv≈̨  £zì˛ƒy!îV ~ÓÇ ˆ˛ô Ï̂õr›˛ Ñ˛yv≈̨  £zu˛y!fl˛T… S!˛ô!¢xy£zV–

~Ñ˛¢y Ï̂Ì ~£z ¢Çfl įy=!ú ˆv˛›˛y ~ò!e´≤Wz ~ÓÇ ¢%Ó̊«˛y ¢¡ô Ï̂Ñ≈̨  ~Ñ˛y!ïÑ˛ !òÎ̊õÑ˛yò%ò ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ Ï̂äÈ– !Ó Ï̂e´ì˛y

Î!î ˆe´!v˛›˛ Ñ˛yv≈̨  @˘Ã£í Ñ˛Ó˚̂ Ïì˛ â˛yò ì˛ Ï̂Ó ì˛y Ï̂Ñ˛ ˆ¢=!ú xò%¢Ó˚í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

xÌ≈ ≤Ãîy Ï̂òÓ˚ ˆÓ!üÓ˚¶˛yÜ ≤Ã!e´Î˚y!›˛ ˆe´ì˛y ~ÓÇ ÓƒÓ¢y Ï̂Î˚Ó˚ Ñ˛y Ï̂äÈ ¢¡ô)í≈ xî,üƒ– !Ó Ï̂e´ì˛y ÎÖò @˘Ãy£ Ï̂Ñ˛Ó˚

Ñ˛yv≈̨ !›˛ !¢ Ï̂fi›˛õÈÙÈ~Ó˚ õ Ï̂ïƒ ≤Ã Ï̂Óü Ñ˛Ó˚y Ï̂FäÈò Óy @˘Ãy£Ñ˛ ÚÚBuy NowÛÛ ˆÓyì˛yõ!›˛ !Ñœ̨ Ñ˛ Ñ˛Ó˚̂ ÏäÈò ˆ˛ô Ï̂õr›˛!›˛ !Ó Ï̂e´ì˛yÓ˚

xƒyÑ˛yv ẑ̨ Ïr›˛ ˆ˛ô§ÔäÈy Ï̂òyÓ̊ xy Ï̂Ü x Ï̂òÑ˛=!ú ïy˛ô x!ì˛e´õ Ñ˛ Ï̂Ó̊– !ò Ï̂â˛Ó̊ ≤Ã!e´Î̊y=!ú xyõy Ï̂îÓ̊ xòúy£zò ~ xÌ≈≤Ãîy Ï̂òÓ̊

!Ó!¶˛ß¨ ïy˛ô=!ú Ó%G˛ Ï̂ì˛ ¢y£yÎƒ Ñ˛Ó˚̂ ÏÓ–

˛ôî Ï̂«˛˛ôÈÙÈ1 @˘Ãy£Ñ˛ ≠ xòúy£zò ¢y£z›˛ ˆÌ Ï̂Ñ˛ e´Î˚ Ñ˛Ó˚yÓ˚ ˛ôÓ˚ xÌ≈ ≤Ãîy Ï̂òÓ˚ ãòƒ @˘Ãy£Ñ˛ ÎÖò ˆe´!v˛›˛ Óy

ˆv˛!Ó›˛ Ñ˛yv≈̨  ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ì˛Öò ˆúò Ï̂îò!›˛ !Ó Ï̂e´ì˛yÓ˚ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ !î Ï̂Î˚ Îyey ÷Ó˚& Ñ˛ Ï̂Ó˚–

˛ôî Ï̂«˛˛ôÈÙÈ2 ~ò!e´˛ôüò˛ ≠ @˘Ãy£ Ï̂Ñ˛Ó˚ Óƒ!_´Üì˛ ì˛Ìƒ ~ÓÇ xÌ≈ ≤Ãîyò ˆúò Ï̂î Ï̂òÓ˚ ˆv˛›˛y ÎÖò £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚

õyïƒ Ï̂õ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ !î Ï̂Î˚ ÎyÎ˚ñ ì˛Öò !òÓ˚y˛ô_y ≤Ãîy Ï̂òÓ˚ ãòƒ ~!›˛ Ï̂Ñ˛ ~ò Ï̂Ñ˛yv˛Î%_´ Ñ˛Ó˚y £Î˚–

˛ôî Ï̂«˛˛ôÈÙÈ3 ≤Ãõyí#Ñ˛Ó˚í (Authentication) ≠ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ !òÿ˛Î˚ì˛y SÚ≤Ãõyí#Ñ˛Ó˚í Ñ˛ Ï̂Ó˚ÛV ˆîÎ˚ ˆÎ

≤Ãì˛yÓ˚íy îõò Ñ˛Ó˚yÓ˚ v z̨̨ ôyÎ˚ !£¢y Ï̂Ó xÌ≈ ˆ≤ÃÓ˚í Ñ˛Ó˚y £ Ï̂FäÈ îy!Ó Ñ˛Ó˚y v z̨Í¢ (claimed source) ˆÌˆÏÑ˛–

˛ôî Ï̂«˛˛ôÈÙÈ4 xò%̂ Ïõyîò (Authorization) ≠ xò%̂ Ïõyî Ï̂òÓ˚ xÌ≈ £ú ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ ˆe´!v˛›˛ Óy ˆv˛!Ó›˛

Ñ˛yv≈̨  ˆÌ Ï̂Ñ˛ !ò!î≈‹T ˛ô!Ó˚õyí xÌ≈ xò%̂ Ïõyî Ï̂òÓ˚ ãòƒ £z¢%ƒÑ˛yÓ˚# ÓƒyÇÑ˛ Ï̂Ñ˛ xò%̂ ÏÓ˚yï Ñ˛ Ï̂Ó˚– £z¢%ƒÑ˛yÓ˚# ÓƒyÇÑ˛ ˛ôÓ˚#«˛y

Ñ˛ Ï̂Ó˚ ˆî Ï̂Ö ˆÎ ˆe´ì˛yÓ˚ Ñ˛y Ï̂äÈ e´Î˚ Ñ˛Ó˚yÓ˚ ˛ô Ï̂«˛ Î Ï̂Ì‹T ì˛£!Óú xƒyÑ˛yv z̨r›˛ ~ Ó˚̂ ÏÎ˚̂ ÏäÈ !Ñ˛òy ~ÓÇ ì˛yÓ˚̨ ôÓ˚ £z¢%ƒÑ˛yÓ˚#

ÓƒyÇÑ˛ xò%̂ Ïõyîò ˆ≤ÃÓ˚í Óy ≤Ãì˛ƒyÖƒyò Ñ˛ Ï̂Ó˚– ~£z ¢¡ô)í≈ ≤Ã!e´Î˚y!›˛ á›˛ Ï̂ì˛ Ñ˛ Ï̂Î˚Ñ˛ ˆ¢ Ï̂Ñ˛ Ï̂u˛ ¢õÎ˚ ˆòÎ˚–



NSOU  SE-EC-1196

˛ôî Ï̂«˛˛ôÈÙÈ5 !ò‹ô!_ (Settlement) ≠ ÎÖò Ñ˛yv≈̨  £z¢%ƒÑ˛yÓ˚# ÓƒyÇÑ˛ !Ó Ï̂e´ì˛yÓ˚ õy Ï̂â≈̨ r›˛ ÓƒyÇ Ï̂Ñ˛ v z̨̨ ôÎ%_´ ì˛£!Óú

ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚ñ Îy ì˛yÓ˚ õy Ï̂â ≈̨r›˛ xƒyÑ˛yv ẑ̨ Ïr›˛ ãõy £Î˚ ~ÓÇ ˆúò Ï̂îò!›˛ !ò‹ô!_ á Ï̂›˛– ~!›˛ ¢¡ô)í≈ £ Ï̂ì˛ Ñ˛ Ï̂Î˚Ñ˛ !îò

¢õÎ˚ úyÜˆÏì˛ ˛ôyˆÏÓ˚–

˛ôî Ï̂«˛˛ôÈÙÈ6 !Ó˚ãy¶≈̨ ≠ x Ï̂òÑ˛ Ï̂«˛ Ï̂e !Ó Ï̂e´ì˛y Ï̂îÓ˚ xƒyÑ˛yv z̨r›˛ÈÙÈ~ ˛ô%̂ ÏÓ˚y ˆ˛ô Ï̂õr›˛ xy Ï̂¢ òy Ñ˛yÓ˚í !Ñ˛ä%È Ï̂«˛ Ï̂e

ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ xfl˛iyÎ˚#¶˛y Ï̂Ó !Ñ˛ä%È xÌ≈ !Ó˚ãy¶≈̨  Ñ˛ Ï̂Ó˚ Ó˚y Ï̂Ö Îy Ï̂ì˛ !Ó Ï̂e´ì˛y ˆÑ˛yòÁ â˛yã≈ÓƒyÑ˛ Óy ˛ôíƒ ˆö˛Ó˚̂ Ïì˛Ó˚

Ñ˛yÓ˚̂ Ïí xÌ≈ ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ˆÑ˛y Ï̂òy ¢õ¢ƒyÓ˚ ¢¡ø%Ö#ò òy £ò–

7.4 xòúy£ẑ Ïò ˆ˛ô Ï̂õr›˛ @˘Ã£ Ï̂í !Ó Ï̂e´ì˛yÓ˚ ÖÓ˚â˛

~Öò xyõÓ˚y ãyò Ï̂Óy !Ó Ï̂e´ì˛y Ï̂Ñ˛ ~Ó˚ ãòƒ ˆÑ˛yò ˆÑ˛yò ÖÓ˚â˛ Ó£ò Ñ˛Ó˚̂ Ïì˛ £Î˚– ˛ô%̂ ÏÓ˚y ≤Ã!e´Î˚y!›˛Ó˚ ¢y Ï̂Ì

Î%_´ ¢Ñ˛ú ¢Çfl˛iy !Ó Ï̂e´ì˛yÓ˚ ÖÓ˚â˛ ≤Ãîy Ï̂òÓ˚ xyÁì˛yÎ˚ xy Ï̂¢– ˆÎõò £z¢%ƒÑ˛yÓ˚# ÓƒyÇÑ˛ñ ˆe´!v˛›˛ Ñ˛yv≈̨  xƒy Ï̂¢y!¢ Ï̂Î˚üò

S!¶˛¢yñ õyfi›˛yÓ˚Ñ˛yv≈̨  £zì˛ƒy!îV õy Ï̂â≈̨ r›˛ ÓƒyÇÑ˛ ~ÓÇ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚–

 £zr›˛yÓ˚̂ Ïò›˛ !ö˛ ≠ £z¢%ƒÑ˛yÓ˚# Ï̂Ñ˛ ≤Ã!ì˛!›˛ !Óe´ Ï̂Î˚Ó˚ ãòƒ ~Ñ˛!›˛ üì˛Ñ˛Ó˚y !£¢y Ï̂Ó xÌ≈ ≤Ãîyò Ñ˛Ó˚y £Î˚ñ ì˛y Ï̂Ñ˛

£zr›˛yÓ˚̂ Ïò›˛ !ö˛ Óúy £Î˚– !ü“ !Óe´Î˚ ˛ô!Ó˚õyí ~ÓÇ ÓƒÓ£*ì˛ Ñ˛y Ï̂v≈̨ Ó˚ ïÓ˚̂ ÏòÓ˚ v z̨̨ ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ ~£z

!ö˛ !›˛ ˛ô!Ó˚Ó!ì≈̨ ì˛ £Î˚–

 õ)úƒyÎ˚ò !ö˛ ≠ ˆe´!v˛›˛ Ñ˛yv≈̨  xƒy Ï̂¢y!¢ Ï̂Î˚üò S!¶˛¢yñ õyfi›˛yÓ˚Ñ˛yv≈̨  £zì˛ƒy!îV ≤Ã!ì˛!›˛ ˆúò Ï̂î Ï̂òÓ˚ ãòƒ

~Ñ˛!›˛ !ö˛ @˘Ã£í Ñ˛ Ï̂Ó˚ñ Îy Ï̂Ñ˛ õ)úƒyÎ˚ò !ö˛ Ó Ï̂ú–

 õyÑ≈̨ xy˛ô !ö˛ ≠ ~!›˛ !Ó Ï̂e´ì˛yÓ˚ õy Ï̂â≈̨ r›˛ ÓƒyÇÑ˛ñ ˆÜ›˛Á Ï̂Î˚ ~ÓÇ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ Sx Ï̂òÑ˛ ¢õÎ˚ ~Ñ˛£z

ˆÑ˛y¡ôy!òÓ˚ £ Ï̂Î˚ ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚V ¢£ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ ˆúò Ï̂îò á›˛y Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚ ~õò ~Ñ˛!›˛

!ö˛– õyÑ≈̨ xy˛ô ˛ôy!Ó˚◊!õ Ï̂Ñ˛Ó˚ ˛ô!Ó˚õyí !ü“ñ !Óe´Î˚ ˛ô!Ó˚õyíñ õy!¢Ñ˛ ˆúò Ï̂îò £zì˛ƒy!îÓ˚ Á˛ô Ï̂Ó˚ !ò¶ ≈̨Ó˚

Ñ˛ Ï̂Ó̊–

 xòƒyòƒ !ö˛ ≠ ~äÈyv ¸̨yñ õy!¢Ñ˛ ÓƒÓ£yÓ˚ñ £yv≈̨ ÁÎ˚ƒyÓ˚ñ ~õò!Ñ˛ xƒyÑ˛yv z̨r›˛ Óy!ì˛úÑ˛Ó˚̂ ÏíÓ˚ ãòƒÁ â˛yã≈

ˆòÁÎ˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛–

7.5 xòúy£ẑ Ïò xy!Ì≈Ñ˛ ˆúò Ï̂î Ï̂òÓ˚ ˆ«˛ Ï̂e ÓƒÓ£*ì˛ ü Ï̂∑Ó˚ ÓƒyÖƒy

 x!ï@˘Ã£íÑ˛yÓ˚# (Merchant Acquirer) ≠ ~Ó˚y ˆe´ì˛yÓ˚ ˆîÁÎ˚y xÌ≈ ≤Ãîyò=!ú Ú@˘Ã£íÛ Ñ˛ Ï̂Ó˚–

¢%ì˛Ó̊yÇñ ~Ñ˛!›˛ xƒyÑ%̨ £zÎ̊yÓ̊yÓ̊ ÓƒÓ¢y Ï̂Î̊Ó̊ ãòƒ ~Ñ˛!›˛ ÓƒyÇ!Ñ˛Ç xÇü#îyÓ̊– ì˛yÓ̊y ÓƒÓ¢y Ï̂Î̊Ó̊ !ÓŸªy¢ Ï̂ÎyÜƒì˛yÓ̊

Sxyu˛yÓ˚Ó˚y£z!›˛ÇV G%§̨ !Ñ˛ !ò Ï̂Î˚̂ ÏäÈò–

 ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ ≠ ~Ñ˛!›˛ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ £ú ˆ¢£z ¢Çfl˛iy ˆÎ xy¢ Ï̂ú õ)ú Ñ˛yã!›˛ Ñ˛ Ï̂Ó˚– ~!›˛

ˆúò Ï̂îò!›˛ ˛ô Ï̂Î˚r›˛ A ˆÌ Ï̂Ñ˛ ˛ô Ï̂Î˚r›˛ BÈÙÈˆì˛ ÎyÁÎ˚y ~ÓÇ xyÓyÓ˚ !ö˛ Ï̂Ó˚ xy¢yÓ˚ ãòƒ îyÎ˚Ók˛– ˆ˛ô Ï̂õr›˛

≤Ã Ï̂¢¢Ó˚ xò%̂ Ïõyîò ~ÓÇ !ò‹ô!_ ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚ñ ≤Ã!ì˛!›˛ ˆúò Ï̂î Ï̂òÓ˚ ãòƒ !Ó Ï̂e´ì˛y Ï̂Ñ˛ Ñ˛ì˛›˛y â˛yã≈

!î Ï̂ì˛ £ Ï̂Ó ì˛y !òï≈yÓ̊í Ñ˛ Ï̂Ó̊ ~ÓÇ @˘Ãy£ Ï̂Ñ˛Ó̊ ÓƒyÇÑ˛ ˆÌ Ï̂Ñ˛ !Ó Ï̂e´ì˛yÓ̊ õy Ï̂â≈̨ r›˛ ÓƒyÇ Ï̂Ñ˛ xÌ≈ fl įyòyhs˛Ó̊ Ñ˛ Ï̂Ó̊–



NSOU  SE-EC-11 97

x!ïÑ˛yÇü ˆ«˛ Ï̂e !Ó Ï̂e´ì˛y ãy Ï̂òò òy ì˛yÓ̊ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó̊ ˆÑ˛ñ Ñ˛yÓ̊í ≤Ã Ï̂¢¢Ó̊ ≤ÃyÎ̊ü£z x!ï@˘Ã£íÑ˛yÓ̊#

Óy õy Ï̂â≈̨ r›˛ xƒyÑ%̨ £zÎ˚yÓ˚yÓ˚ ~Ó˚ ¢ Ï̂D ¢Ó˚y¢!Ó˚ Î%_´ Ìy Ï̂Ñ˛–

 ≤Ãõyí#Ñ˛Ó˚í (Authentication) ≠ ÎÖò ˆÑ˛yòÁ ˆe´ì˛y ˆÑ˛yòÁ xÌ≈ ≤Ãîyò Ñ˛ Ï̂Ó˚ñ ì˛Öò ˆ˛ô Ï̂õr›˛

≤Ã Ï̂¢¢Ó̊ Îyâ˛y£z Ñ˛ Ï̂Ó̊ ˆòÎ̊ SÚÚ≤Ãõyí#Ñ˛Ó̊íÛÛV ˆÎñ x Ï̂Ì≈Ó̊ îy!Ó!›˛ ì˛yÓ̊ v z̨Í¢ myÓ̊y ˛ôy‡˛y Ï̂òy £ Ï̂FäÈ– ˆ˛ô Ï̂õr›˛

≤Ã Ï̂¢¢Ó˚ ¢Çfl˛iy=!ú ≤Ãì˛yÓ˚íy îõò Ñ˛Ó˚̂ Ïì˛ ˆ¢Ó˚y ≤Ã!e´Î˚y !£¢y Ï̂Ó ~£z ≤Ã!e´Î˚y!›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚–

 xò%̂ Ïõyîò (Authorization) ≠ ˆúò Ï̂îò ≤Ã!e´Î˚yãyì˛Ñ˛Ó˚̂ ÏíÓ˚ ≤ÃÌõ ïy˛ôñ ~Öy Ï̂ò ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚

@˘Ãy£ Ï̂Ñ˛Ó˚ ˆe´!v˛›˛ Óy ˆv˛!Ó›˛ Ñ˛yv≈̨  ˆÌ Ï̂Ñ˛ !ò!î≈‹T ˛ô!Ó˚õyí xÌ≈ xò%̂ Ïõyî Ï̂òÓ˚ ãòƒ £z¢%ƒÑ˛yÓ˚# ÓƒyÇ Ï̂Ñ˛Ó˚

Ñ˛y Ï̂äÈ ~Ñ˛!›˛ xò%̂ ÏÓ˚yï ˛ôy‡˛yÎ˚–

 Ñ˛yv≈̨  xƒy Ï̂¢y!¢ Ï̂Î˚üò ≠ ˆe´!v˛›˛ Ñ˛yv≈̨  ˆò›˛ÁÎ˚yÑ≈̨  ¢Çfl˛iy=!úñ ˆÎõò õyfi›˛yÓ˚Ñ˛yv≈̨  ~ÓÇ !¶˛¢yñ ˆúò Ï̂îò

¢¡ô)í≈ Ñ˛Ó˚yÓ˚ ãòƒ !òÎ˚õ ~ÓÇ õyò !òï≈yÓ˚í Ñ˛ Ï̂Ó˚–

 ~ò!e´˛ôüò ≠ ~!›˛ ~õò ~Ñ˛!›˛ ≤Ã!e´Î˚y ˆÎÖy Ï̂ò £zr›˛yÓ˚̂ Ïò›˛ ã%̂ Ïv ¸̨ !òÓ˚y˛ôî ˆúò Ï̂îò ¢%!ò!ÿ˛ì˛ Ñ˛Ó˚̂ Ïì˛

@˘Ãy£ Ï̂Ñ˛Ó˚ Óƒ!_´Üì˛ ì˛Ìƒ ~ÓÇ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢!¢Ç ˆúò Ï̂î Ï̂òÓ˚ ˆv˛›˛y ~ò Ï̂Ñ˛yv˛ Ñ˛Ó˚y £ Ï̂Î˚ Ìy Ï̂Ñ˛–

 £z¢%ƒÎ˚yÓ˚ Óy £z¢%ƒ Ñ˛Ó˚y ÓƒyÇÑ˛ ≠ ~Öyò ˆÌ Ï̂Ñ˛£z ˆe´!v˛›˛ ~ÓÇ ˆv˛!Ó›˛ Ñ˛yv≈̨  xy Ï̂¢– £z¢%ƒÎ˚yÓ˚ ~õò

ˆÑ˛yòÁ xy!Ì≈Ñ˛ ≤Ã!ì˛¤˛yò Óy ¢Çfl˛iy Îy Ñ˛yv≈̨ ïyÓ˚# Ï̂îÓ˚ Ñ˛y Ï̂äÈ ≤’y!fi›˛Ñ˛ Ñ˛yv≈̨  ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚–

 õy Ï̂â≈̨ r›˛ xƒyÑ˛yv z̨r›˛ ≠ !Ó Ï̂e´ì˛y Î!î ˆe´!v˛›˛ ~ÓÇ ˆv˛!Ó›˛ Ñ˛yv≈̨  @˘Ã£í Ñ˛Ó˚̂ Ïì˛ â˛yò ì˛ Ï̂Ó ì˛yÓ˚ ~ÓÇ

x!ï@˘Ã£íÑ˛yÓ̊# ÓƒyÇ Ï̂Ñ˛Ó̊ õ Ï̂ïƒ ~Ñ˛!›˛ !Ó Ï̂ü°Ï ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛ îÓ̊Ñ˛yÓ̊ñ ~!›˛ Ï̂Ñ˛ õy Ï̂â≈̨ r›˛ xƒyÑ˛yv z̨r›˛ Ó Ï̂ú–

@˘Ãy£ Ï̂Ñ˛Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ì˛£!Óú ˆv˛!Ó›˛ Ñ˛Ó˚yÓ˚ ~ÓÇ ˆ¢=!ú ÓƒÓ¢yÎ˚#Ó˚ xƒyÑ˛yv ẑ̨ Ïr›˛ ãõy Ñ˛Ó˚yÓ˚ ãòƒ ~£z

ÓƒyÇÑ˛ îyÎ˚Ók˛–

 !Ó˚ãy¶≈̨ ≠ ˆÓ!üÓ˚¶˛yÜ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ ˆúò Ï̂î Ï̂òÓ˚ ~Ñ˛!›˛ üì˛yÇü Óy ~Ñ˛!›˛ ˛ô!Ó˚õyí Ï̂Ñ˛ ï Ï̂Ó˚ Ó˚y Ï̂Ö Óy

!Ó Ï̂e´ì˛y Ï̂Ñ˛ ¢ Ï̂D ¢ Ï̂D ≤Ãîyò Ñ˛ Ï̂Ó˚ òyñ ~£z ˛ô!Ó˚õyí!›˛ Ï̂Ñ˛ !Ó˚ãy¶≈̨  Óúy £Î˚– ~!›˛ ú«˛ Ñ˛Ó˚y =Ó˚&c˛ô)í≈

ˆÎ ~!›˛ ˆÑ˛yòÁ !ö˛ òÎ˚ÈÙÙÙÈ~!›˛ !ÓˆÏe´ì˛yÓ˚£z xÌ≈– ì˛ˆÏÓ !ÓˆÏe´ì˛y ~!›˛ !ò!î≈‹T ¢õˆÏÎ˚Ó˚ ãòƒ

£y Ï̂ì˛ ˛ôy Ï̂Óò òy– ˆÑ˛ò ì˛yÓ˚y ~£z Ñ˛yã Ñ˛ Ï̂Ó˚⁄ ~Ó˚ õyïƒ Ï̂õ ˆ˛ô Ï̂õr›˛ ≤Ã Ï̂¢¢Ó˚ ~›˛y£z ¢%!ò!ÿ˛ì˛ Ñ˛ Ï̂Ó˚ò

ˆÎ ¶˛!Ó°Ïƒ Ï̂ì˛ Î!î ˆÑ˛yòÁ â˛yã≈ÓƒyÑ˛ Óy ›˛yÑ˛y ˆö˛Ó̊ Ï̂ì˛Ó̊ îy!Ó ˜ì˛!Ó̊ £Î̊ ì˛y£ Ï̂ú !Ó Ï̂e´ì˛y ì˛yÓ̊ îyÎ̊Ók˛ì˛y=!ú

˛ô)Ó̊í Ñ˛Ó̊ Ï̂ì˛ ¢«˛õ– !Ó̊ãy¶≈̨ =!ú ˆe´ì˛yÓ̊ õ Ï̂ò !òÓ̊y˛ôî ü!˛ôÇ Ï̂Î̊Ó̊ x!¶˛K˛ì˛y ˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂ì˛ ÓƒÓ£*ì˛ £Î̊–

7.6 ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚Ó˚ ïyÓ˚íy

 ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î̊ ≠ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î̊ ~õò ~Ñ˛!›˛ ¢ö˛›˛ÁÎ̊ƒyÓ̊ ˛ô!Ó̊ Ï̂°ÏÓy Îy xòúy£zò ~ÓÇ xö˛úy£zò

ÓƒÓ¢y Ï̂Î˚Ó˚ ãòƒ ˆe´!v˛›˛ Ñ˛yv≈̨  ~ÓÇ ˆv˛!Ó›˛ Ñ˛y Ï̂v≈̨ Ó˚ xÌ≈ ≤Ãîy Ï̂òÓ˚ xò%̂ Ïõyîò ˆîÎ˚– ˆÜ›˛Á Ï̂Î˚ !ò Ï̂ã£z

ˆÑ˛Óú Ó!íÑ˛ ~ÓÇ @˘Ãy£ Ï̂Ñ˛Ó˚ ÓƒyÇ Ï̂Ñ˛Ó˚ õ Ï̂ïƒ ~Ñ˛!›˛ ¢%Ó˚!«˛ì˛ xòúy£zò !úB˛– ~Ñ˛!›˛ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚

ÓƒÓ¢yÎ˚#Ó˚ Á Ï̂Î˚Ó¢y£z›˛ Ï̂Ñ˛ ≤Ã Ï̂¢!¢Ç ˆò›˛ÁÎ˚yÑ≈̨ =!úÓ˚ ¢y Ï̂Ì ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚– ÎÖò ˆÑ˛yòÁ ˆe´!v˛›˛ ~ÓÇ

ˆv˛!Ó›˛ Ñ˛yv≈̨  ≤Ã Ï̂¢¢ Ñ˛Ó˚y £Î˚ ì˛Öò ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ @˘Ãy£ Ï̂Ñ˛Ó˚ ¢Ç Ï̂Óîòü#ú ì˛Ìƒ ˆÎõò ˆe´!v˛›˛ Ñ˛yv≈̨
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ò¡∫Ó˚ ~ÓÇ xòƒyòƒ xƒyÑ˛yv ẑ̨ Ïr›˛Ó˚ ì˛Ìƒ ~ò!e´≤Wz Ñ˛ Ï̂Ó˚ñ ¢%Ó˚!«˛ì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ Ñ˛yv≈̨ =!ú Á £ẑ ÏúÑ˛› Δ̨!òÑ˛

ˆ˛ô Ï̂õr›˛=!ú Ï̂Ñ˛ ¢%Ó̊!«˛ì˛¶˛y Ï̂Ó xò%̂ Ïõyîò Ñ˛ Ï̂Ó̊–

 ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚Ó˚ Ñ˛yã Ñ˛Ó˚yÓ˚ ˛ôk˛!ì˛ ≠ ÎÖò ˆÑ˛yòÁ @˘Ãy£Ñ˛ ˆÑ˛yòÁ Ó!í Ï̂Ñ˛Ó˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ ˆÑ˛yòÁ

˛ôíƒ Óy ˛ô!Ó˚̂ Ï°ÏÓy xv≈̨ yÓ˚ Ñ˛ Ï̂Ó˚ ì˛Öò ˆÜ›˛Á Ï̂Î˚!›˛ x Ï̂òÑ˛=!ú Ñ˛yã ¢¡ôyîò Ñ˛ Ï̂Ó˚– ≤Ã!e´Î˚y!›˛ ˆÑ˛yòÁ

[!â˛e ≠ 7.6]

ˆîyÑ˛yò Óy ˆÓ̊ Ï̂hfl §̨yÓ̊yÎ̊ !ö˛!ãÑ˛yú

˛ô Ï̂Î˚r›˛ xö˛ ˆ¢ú ›˛y!õ≈òy Ï̂úÓ˚

õˆÏì˛y ~Ñ˛£z¶˛yˆÏÓ Ñ˛yã Ñ˛ˆÏÓ˚–

~Ñ˛ãò ˆe´ì˛y ÎÖò xòúy£ẑ Ïò

~Ñ˛!›˛ ˛ôíƒ Óy ˛ô!Ó˚̂ Ï°ÏÓy e´ Ï̂Î˚Ó˚

xy Ï̂îü ˆîÎ̊ ~ÓÇ ì˛y Ï̂îÓ̊ Ñ˛y Ï̂v≈̨ Ó̊

!Óüî !ÓÓÓ˚í!›˛ Á Ï̂Î˚Ó¢y£z›˛ÈÙÈ~

≤Ãîyò Ñ˛ˆ ÏÓ ˚ó ≤ÃÌˆ Ïõ ~£z

!ÓÓÓ˚í=!ú ~ò!e´≤Wz Ñ˛Ó˚y £Î˚

~ÓÇ õy Ï̂â≈̨ r›˛ÈÙÈ~Ó̊ Á Ï̂Î̊Ó ¢y¶ ≈̨y Ï̂Ó̊

ˆ≤ÃÓ̊í Ñ˛Ó̊y £Î̊ó õy Ï̂â≈̨ r›˛ ì˛yÓ̊˛ô Ï̂Ó̊

ˆúòˆÏîˆÏòÓ˚ !Óüî!›˛ ì˛yˆÏîÓ˚

ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î̊ Ï̂ì˛ ˆ≤ÃÓ̊í Ñ˛ Ï̂Ó̊ñ

Îy ˛ô Ï̂Ó˚ õy Ï̂â≈̨ Ï̂r›˛Ó˚ ÓƒyÇ Ï̂Ñ˛ ~ÓÇ

Ñ˛yv≈̨  xƒy Ï̂¢y!¢ Ï̂Î˚ü Ï̂ò S!¶˛¢y Óy õyfi›˛yÓ˚Ñ˛yv≈̨ V ˆ≤ÃÓ˚í Ñ˛Ó˚y £Î˚ó Ñ˛yv≈̨  ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# ÓƒyÇÑ˛ ì˛yÓ˚̨ ô Ï̂Ó˚

xò%̂ Ïõyî Ï̂òÓ˚ xò%̂ ÏÓ˚yï!›˛ @˘Ã£í Ñ˛ Ï̂Ó˚ ~ÓÇ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚̂ Ïì˛ ~Ñ˛!›˛ ≤Ã!ì˛!e´Î˚y ˆÑ˛yv˛ ˆ≤ÃÓ˚̂ ÏíÓ˚ xy Ï̂Ü

@˘Ãy£ Ï̂Ñ˛Ó˚ xƒyÑ˛yv ẑ̨ Ïr›˛Ó˚ ÎyÓì˛#Î˚ ì˛Ìƒ ˆâ˛Ñ˛ Ñ˛ Ï̂Ó˚ó ˆÜ›˛Á Ï̂Î˚ ≤Ã!ì˛!e´Î˚y!›˛ Á Ï̂Î˚Ó¢y£ẑ Ï›˛ ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚

ˆÎÖy Ï̂ò ~!›˛ ÓƒyÖƒy Ñ˛Ó˚y £Î˚ ~ÓÇ Ó!íÑ˛ ~ÓÇ Ñ˛yv≈̨ ïyÓ˚#Ó˚ Ñ˛y Ï̂äÈ !Ó˚̂ Ïú Ñ˛Ó˚y £Î˚ ~ÓÇ ¢õhfl˛ Ñ˛yã!›˛

≤ÃyÎ˚ 2-3 ˆ¢ Ï̂Ñ˛ Ï̂u˛Ó˚ õ Ï̂ïƒ á Ï̂›˛– Ó!íÑ˛ xv≈̨ yÓ˚!›˛ ˛ô)Ó˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ !Óe´Î˚ ˆÌ Ï̂Ñ˛ ≤ÃyÆ xÌ≈

ì˛y Ï̂îÓ˚ xƒyÑ˛yv ẑ̨ Ïr›˛ ãõy £Î˚–

 ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚Ó˚ v z̨îy£Ó˚í ≠

1. ˆ˛ô˛ôƒyú ˆÜ›˛Á Ï̂Î̊ (Paypal Gateway) ≠ ˆ˛ô˛ôƒyú ˆ£y!”˛Ç¢ñ £zòÑ˛ Į̈̂ ô≈y Ï̂Ó̊üò ~Ñ˛!›˛ xy Ï̂õ!Ó̊Ñ˛yò ¢Çfl įy

Îy !ÓŸªÓƒy˛ô# xòúy£zò ˆ˛ô Ï̂õr›˛ !¢ Ï̂fi›˛õ ˛ô!Ó˚â˛yúòy Ñ˛ Ï̂Ó˚– ~!›˛ xòúy£zò xÌ≈ fl˛iyòyhs˛Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ ˆâ˛Ñ˛

~ÓÇ õy!ò xv≈̨ yÓ̊ ~Ó̊ õ Ï̂ì˛y !ÓÑ˛“ ˛ô!Ó̊ Ï̂°ÏÓyÁ ˛ô!Ó̊ Ï̂Óüò Ñ˛ Ï̂Ó̊– ˆ˛ô˛ôƒyú !Ó Ï̂ŸªÓ̊ Ó,£_õ £zr›˛yÓ̊ Ï̂ò›˛ ˆ˛ô Ï̂õr›˛

¢Çfl˛iy=!úÓ˚ õ Ï̂ïƒ ~Ñ˛!›˛– ˆ˛ô˛ôƒyú !òÖÓ˚â˛yÎ˚ ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛ Ï̂Ó˚ ~ÓÇ xyõy Ï̂îÓ˚ e´Î˚ ¢%Ó˚!«˛ì˛ Ñ˛ Ï̂Ó˚–

~!›˛ !¶˛¢yñ õyfi›˛yÓ˚Ñ˛yv≈̨ ñ xy Ï̂õ!Ó˚Ñ˛yò ~: Ï̂≤Ã¢ £zì˛ƒy!î ¢Çfl˛iyÓ˚ ¢y Ï̂Ì ~Ñ˛ Ï̂Îy Ï̂Ü Ñ˛yã Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

ˆúò Ï̂î Ï̂òÓ˚ ¢õÎ˚ ~!›˛ Ö%Ó o&ì˛ ~ÓÇ !òÓ˚y˛ô Ï̂î Ñ˛yã Ñ˛ Ï̂Ó˚– ~!›˛ ~Ñ˛y!ïÑ˛ ÓƒyÇ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ~Ñ˛ Ï̂Îy Ï̂Ü

Ñ˛yã Ñ˛ Ï̂Ó˚ ˆÎõòÈÙÙÙÈHDFC ÓƒyÇÑ˛ñ ICICI ÓƒyÇÑ˛ñ SBI, Canara ÓƒyÇÑ˛ñ Union ÓƒyÇÑ˛ ~ÓÇ BoI
ÓƒyÇÑ˛ñ £zì˛ƒy!î–

2. !¢!¢ ~!¶˛!òv z̨ ˆÜ›˛Á Ï̂Î˚ (CC avenue gataway) ≠ !¢!¢ ~!¶˛!òv z̨ ~Ñ˛!›˛ ü#°Ï≈fl˛iyò#Î˚ ˆ˛ô Ï̂õr›˛

ˆÜ›˛Á Ï̂Î˚ ˛ô!Ó˚̂ Ï°ÏÓy ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# Îy !Ó!¶˛ß¨ ¶˛yÓ˚ì˛#Î˚ xy!Ì≈Ñ˛ ≤Ã!ì˛¤˛yò Ñ˛ì,≈̨ Ñ˛ xò%̂ Ïõy!îì˛– ~!›˛ £zÑ˛õy¢≈
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Á Ï̂Î˚Ó¢y£z=!ú Ï̂Ñ˛ xòúy£ẑ Ïò ˛ôíƒ ~ÓÇ ˛ô!Ó˚̂ Ï°ÏÓy !Óe´Î˚ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ !Ó˚̂ ÏÎ˚ú ›˛y£ẑ Ïõ ˆ˛ô Ï̂õr›˛ @˘Ã£í Ñ˛Ó˚̂ Ïì˛

¢«˛õ Ñ˛ Ï̂Ó˚– ~!›˛ ≤ÃÎ%!_´Üì˛ ¢£yÎ˚ì˛yñ ˆò›˛ ÓƒyÇ!Ñ˛Ç ~ÓÇ 247 ¢õÎ˚ ï Ï̂Ó˚ ˛ô!Ó˚̂ Ï°ÏÓy ≤Ãîyò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛–

~!›˛ !¶˛¢yñ õyfi›˛yÓ̊Ñ˛yv≈̨ ñ xy Ï̂õ!Ó̊Ñ˛yò ~: Ï̂≤Ã¢ñ !v˛òyÓ̊ Ñœ̨ yÓ ˆã~¢!Ó Ñ˛yv≈̨ =!ú ¢õÌ≈ò Ñ˛ Ï̂Ó̊– ~!›˛ ~Ñ˛y!ïÑ˛

ÓƒyÇ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ~Ñ˛ Ï̂Îy Ï̂Ü Ñ˛yã Ñ˛ Ï̂Ó˚ ˆÎõòÈÙÙÙÈHDFC ÓƒyÇÑ˛ñ ICICI ÓƒyÇÑ˛ñ SBI, Canara ÓƒyÇÑ˛ñ

Union ÓƒyÇÑ˛ñ PNB ~ÓÇ HDFC–

3. ~£zâ˛!v˛~ö˛!¢ ˆÜ›˛Á Ï̂Î˚ (HDFC Gateway) ≠ HDFC ÓƒyÇÑ˛ ~Ñ˛!›˛ !ÓŸªõy Ï̂òÓ˚ ¶˛yÓ˚ì˛#Î˚ ÓƒyÇÑ˛–

~Ñ˛y!ïÑ˛ xÌ≈≤Ãîyò ≤ÃÎ%!_´ ˆÎõò !¶˛¢y Ñ˛yv≈̨ ñ ˆv˛!Ó›˛ Ñ˛yv≈̨ ñ ˆe´!v˛›˛ Ñ˛yv≈̨  £zì˛ƒy!î ~£zâ˛!v˛~ö˛!¢ ÓƒyÇÑ˛ÈÙÈ~Ó˚

ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ÈÙÈ Ï̂Ñ˛ ¢õÌ≈ò Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛yÓ˚ ãòƒ ~Ñ˛!›˛ ~Ñ˛Ñ˛ ≤’ƒy›˛ö˛õ≈ ¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– HDFC
ÓƒyÇÑ˛ ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ !Ó˚̂ ÏÎ˚ú ›˛y£zõ ˆúò Ï̂îò ~ÓÇ !Ó˚̂ Į̈ ôy Ï̂›≈̨ Ó˚ v˛yv z̨ò Ï̂úyv˛ ¢%Ó˚!«˛ì˛ Ñ˛Ó˚yÓ˚ ãòƒ Ó yv z̨ãyÓ˚

!¶˛!_Ñ˛ xò%õ!ì˛ ≤Ãîyò Ñ˛ Ï̂Ó̊– ~!›˛ !¶˛¢yñ õyfi›˛yÓ̊Ñ˛yv≈̨ ñ ~£zâ˛!v˛~ö˛!¢ñ ˆò›˛ ÓƒyÇ!Ñ˛ÇÈÙÈ~Ó̊ õyïƒ Ï̂õ xyhs˛ã≈y!ì˛Ñ˛

xÌ≈ ≤Ãîy Ï̂òÓ˚ õyïƒ Ï̂õ ¢¡ô)í≈ ≤Ã!e´Î˚y ¢¡ôyîò Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~!›˛Á ~Ñ˛y!ïÑ˛ ÓƒyÇ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ˆúò Ï̂îò

¢õÌ≈ò Ñ˛ Ï̂Ó˚–

4. xy£z!¢xy£z!¢xy£z ˆ˛ô !¢ú ˆÜ›˛Á Ï̂Î˚ (ICICI Pay Seal Gateway) ≠ ICICI ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚

ÓƒÓ¢y Ï̂Î˚Ó˚ xòúy£zò xÌ≈ ≤Ãîy Ï̂òÓ˚ ≤Ã Ï̂Î˚yãò#Î˚ì˛yÓ˚ ãòƒ ~Ñ˛!›˛ ¢¡ô)í≈ ≤ÃÎ%!_´ ~ÓÇ ÓƒyÇ!Ñ˛Ç ¢õyïyò

¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚– xy£z!¢xy£z!¢xy£z ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ 128ÈÙÈ!Ó›˛ ~¢~¢~ú ~ò!e´˛ôüò ˆîÎ˚ñ ~!›˛ £zòfi›˛ú

Ñ˛Ó̊y ¢£ãñ ˛ô!Ó̊â˛yúòy Ñ˛Ó̊y ¢£ã ~ÓÇ ˛ô!Ó̊â˛yúòy Ï̂ÎyÜƒ– ~£z ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î̊!›˛ Ö%Ó ¢£ Ï̂ã£z ÓƒÓ£yÓ̊Ñ˛yÓ̊#

ì˛yÓ̊ !ò Ï̂ãÓ̊ ≤’ƒy›˛ö˛ Ï̂õ≈ £zòfi›˛ú ~ÓÇ Ñ˛yfi›˛õy£zã Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ò– ICICI ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î̊ ~!›˛ !ò¶≈̨ Ó̊ Ï̂ÎyÜƒ

£zr›˛yÓ˚̂ Ïò›˛ ˆ˛ô Ï̂õr›˛ !¢ Ï̂fi›˛ Ï̂õÓ˚ Á˛ôÓ˚ !Ó˚̂ ÏÎ˚úÈÙÈ›˛y£zõ ¢õyïyò– ~!›˛ !¶˛¢yñ õyfi›˛yÓ˚Ñ˛yv≈̨  ~ÓÇ ˆò›˛ ÓƒyÇ!Ñ˛Ç Ï̂Î˚Ó˚

õyïƒ Ï̂õ xyhs˛ã≈y!ì˛Ñ˛ xÌ≈ ≤Ãîy Ï̂ò ¢£yÎ˚ì˛y Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~!›˛ ˆúò Ï̂îò ¢¡ôyî Ï̂òÓ˚ ãòƒ 10-15 ˆ¢ Ï̂Ñ˛u˛

¢õÎ˚ ˆòÎ˚– ~!›˛Á ~Ñ˛y!ïÑ˛ ÓƒyÇ Ï̂Ñ˛Ó˚ ¢y Ï̂Ì ˆúò Ï̂îò ¢õÌ≈ò Ñ˛ Ï̂Ó˚ñ ~!›˛ ˆe´!v˛›˛ Ñ˛yv≈̨ ñ xy£z!¢xy£z!¢xy£z

ˆò›˛ ÓƒyÇ!Ñ˛Çñ ¢õÌ≈ò Ñ˛ Ï̂Ó˚ñ ì˛yÓ˚ ãòƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Á Ï̂Î˚Ó¢y£ẑ Ï›˛ ãy¶˛y ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ £zòfi›˛ú ÌyÑ˛y

≤Ã Ï̂Î˚yãò–

7.7 ¢yÓ˚yÇü

 ˆe´!v˛›˛ Ñ˛yv≈̨  ¢Çfl˛iy=!ú Ñ˛yv≈̨  ïyÓ˚̂ ÏÑ˛Ó˚ ãòƒ ¢yïyÓ˚íì˛ ~Ñ˛!›˛ ˆe´!v˛›˛ ¢#õy !òï≈yÓ˚í Ñ˛ Ï̂Ó˚ ˆîÎ˚ ˆÎ

˛ôÎ≈hs˛ Ñ˛yv≈̨ ïyÓ˚Ñ˛ ˆe´!v˛›˛ Óy }í !ò Ï̂ì˛ ˛ôy Ï̂Ó˚–

 £zv z̨~¢~¢!v˛ !¶˛!_Ñ˛ ˆõyÓy£zú ÓƒyÇ!Ñ˛Ç ÓƒÓ£y Ï̂Ó˚Ó˚ ãòƒ ˆõyÓy£ẑ Ïú £zr›˛yÓ˚̂ Ïò›˛ ˆv˛›˛y ¢%!Óïy ÌyÑ˛yÓ˚

îÓ˚Ñ˛yÓ˚ ˆò£z– £zv z̨~¢~¢!v˛ ¢yïyÓ˚íì˛ !Ó˚̂ ÏÎ˚úÈÙÈ›˛y£zõ Óy ì˛yÍ«˛!íÑ˛ ~¢~õ~¢ ˛ô!Ó˚̂ Ï°ÏÓy=!úÓ˚ ¢y Ï̂Ì

Î%_´ £Î˚–

 ˛~£z!˛ô~¢ !¢ Ï̂fi›˛õ!›˛ xyïyÓ̊ ò¡∫Ó̊!›˛ Ï̂Ñ˛ xòúy£zò ≤Ãõyí#Ñ˛Ó̊ Ï̂íÓ̊ ¢%!Óïy ˆîÎ̊ ~ÓÇ õy£ẑ Ïe´y ~!›˛~õÈÙÈ~Ó̊

õyïƒ Ï̂õ ˆÎ ˆÑ˛yòÁ ¢õÎ˚ ˆÎ ˆÑ˛yòÁ ãyÎ˚ÜyÎ˚ ˆÌ Ï̂Ñ˛ xyïyÓ˚ ~òy Ï̂Ó”˛ ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛ (AEBA)
=!ú Ï̂ì˛ ˆúò Ï̂îò á›˛y Ï̂ì˛ ¢«˛õ £Î˚–
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 £zv z̨!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛¢ £zr›˛yÓ˚̂ Ïö˛¢ (UPI) ~õò ~Ñ˛!›˛ ÓƒÓfl˛iy Îy ~Ñ˛y!ïÑ˛ ÓƒyÇÑ˛ xƒyÑ˛yv z̨r›˛=!ú Ï̂Ñ˛

~Ñ˛!›˛ ˆõyÓy£zú xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ õyïƒ Ï̂õ ì˛£!Óú fl įyòyhs˛Ó˚ ~ÓÇ õy Ï̂â≈̨ Ï̂r›˛Ó˚ xÌ≈ ≤Ãîy Ï̂òÓ˚ õ Ï̂ì˛y Ñ˛ Ï̂Î˚Ñ˛!›˛

ÓƒyÇ!Ñ˛Ç ˛ô!Ó˚̂ Ï°ÏÓy ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ «˛õì˛y ˆîÎ˚–

 !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ £ú !v˛!ã›˛yú ö˛õ≈ƒy Ï̂›˛ òÜî Ó£ò Ñ˛Ó˚yÓ˚ ~Ñ˛!›˛ v z̨̨ ôyÎ˚– ˆe´!v˛›˛ Ñ˛yv≈̨  ˆv˛!Ó›˛

Ñ˛y Ï̂v≈̨ Ó˚ ì˛Ìƒ !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ ¢y Ï̂Ì !úB˛Î%_´ Ñ˛Ó˚y £Î˚ ~ÓÇ ì˛y xòúy£ẑ ÏòÓ˚ õyïƒ Ï̂õ

ˆõyÓy£ẑ Ïú › Δ̨y™ö˛yÓ˚ Ñ˛Ó˚y £Î˚–

 xyÓ˚!›˛!ã~¢ Ï̂Ñ˛ xv≈̨ yÓ˚ !¶˛!_ Ï̂ì˛ fl ∫̨ì˛s˛f¶˛y Ï̂Ó ì˛£!Óú fl˛iyòyhs˛ Ï̂Ó˚Ó˚ x!Ó!FäÈß¨ S!Ó˚̂ ÏÎ˚úÈÙÈ›˛y£zõV ˛≤Ã!e´Î˚y

!£¢y Ï̂Ó ¢ÇK˛y!Î˚ì˛ Ñ˛Ó˚y £Î˚–

 ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ ~õò ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy Îy xòúy£zò ~ÓÇ xö˛úy£zò ÓƒÓ¢y Ï̂Î˚Ó˚ ãòƒ

ˆe´!v˛›˛ Ñ˛yv≈̨  ~ÓÇ ˆv˛!Ó›˛ Ñ˛y Ï̂v≈̨ Ó˚ xÌ≈ ≤Ãîy Ï̂òÓ˚ xò%̂ Ïõyîò ˆîÎ˚–

7.8 xò%ü#úò#

1. fl˛øy›≈̨  Ñ˛yv≈̨  Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

2. USSD !¶˛!_Ñ˛ ˆõyÓy£zú ÓƒyÇ!Ñ˛ÇÈÙÈ~Ó˚ ïyÓ˚íy !îò–

3. £zv z̨!òö˛y£zv˛ ˆ˛ô Ï̂õr›˛¢ £zr›˛yÓ˚̂ Ïö˛¢ S£zv z̨!˛ôxy£zV !Ñ˛⁄

4. !v˛!ã›˛yú ÁÎ˚y Ï̂ú›˛ÈÙÈ~Ó˚ ïyÓ˚íy !îò⁄

5. £zr›˛yÓ˚̂ Ïò›˛ ÓƒyÇ!Ñ˛ÇÈÙÈ~Ó˚ õyïƒ Ï̂õ !Ñ˛ !Ñ˛ ˛ô!Ó˚̂ Ï°ÏÓy ˛ôyÁÎ˚y ÎyÎ˚⁄

6. ˆ˛ô Ï̂õr›˛ ˆÜ›˛Á Ï̂Î˚ !Ñ˛⁄

7.9 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 7.2.1
2. xò%̂ ÏFäÈî 7.2.2
3. xò%̂ ÏFäÈî 7.2.4
4. xò%̂ ÏFäÈî 7.2.5
5. xò%̂ ÏFäÈî 7.2.8
6. xò%̂ ÏFäÈî 7.6
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~Ñ˛Ñ˛ 8  ¢y£zÓyÓ˚ ˆÌ ›˛ Á !¢!Ñ˛v˛z!Ó˚!›˛

Ü‡˛ò

8.0 v ẑ̨ Ïjüƒ

8.1 ≤Ãhfl˛yÓòy

8.2 v z̨î#Î˚õyò ¢y£zÓyÓ˚ ˝õ!Ñ˛

8.2.1 ¢y£zÓyÓ˚ ˝õ!Ñ˛ Á xye´õí

8.3 ¢y£zÓyÓ˚ÈÙÈxye´õí=!úÓ˚ ïÓ˚í

8.3.1 ÓƒyÑ˛ Ï̂v˛yÓ˚ xƒy›˛yÑ˛

8.3.2 !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ xƒy›˛yÑ˛

8.3.3 £z¶˛¢v»̨ !˛ôÇ

8.3.4 fl˛ô%!ö˛Ç

8.3.5 ›˛ƒy¡ôy!Ó˚Ç

8.3.6 ˆÓ˚̨ ô%!v˛ Ï̂Î˚üò xƒy›˛yÑ˛

8.3.7 ˆ¢yüƒyú £z!O!òÎ˚y!Ó˚Ç

8.3.8 xƒyv˛ÁÎ˚ƒyÓ˚

8.3.9 Ó˚y™õÁÎ˚ƒyÓ˚

8.3.10 ˛fl˛ôy£zÁÎ˚ƒyÓ˚

8.3.11 ˆfl˛ÒÎ˚yÓ˚ÁÎ˚ƒyÓ˚

8.3.12 !ö˛!üÇ

8.3.13 ˛ôy¢ÁÎ˚yv≈̨  xƒy›˛yÑ˛¢

8.4 õƒyúÁÎ˚yÓ˚

8.4.1 Ñ˛!¡ôv˛z›˛yÓ˚ ¶˛y£zÓ˚y¢

8.4.2 ÁÎ˚yõ≈

8.4.3 ˆ›˛Δyãyò

8.4.4 ~:≤’ˆÏÎ˚›˛
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8.4.5 Ó›˛¢

8.4.6 Ó˚&›˛!Ñ˛›˛

8.5 ¢y£zÓyÓ˚ !¢!Ñ˛v˛z!Ó˚!›˛

8.5.1 ¢Çe´y!õì˛ !¢ Ï̂fi›˛õ=!úÓ˚ ú«˛í

8.5.2 xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢

8.5.3 ö˛yÎ˚yÓ˚ÁÎ˚yú

8.6 ¢yÓ˚yÇü

8.7 xò%ü#úò#

8.8 v˛z_Ó˚ ¢ÇˆÏÑ˛ì˛

8.9 @˘Ãs į̨ ô!O

8.0 v˛zˆÏjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛˛ôv ¸̨yÓ˚ ˛ôÓ˚ ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò

 !Ó!¶˛ß¨ ¢y£zÓyÓ˚ ˆÌ ›˛ ¢¡ô Ï̂Ñ≈̨  ì˛y Ï̂îÓ˚ ˜Ó!ü‹Tƒ Á xye´õ Ï̂íÓ˚ ïÓ˚í

 ¢y£zÓyÓ˚ !¢!Ñ˛v z̨!Ó˚!›˛Ó˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î ~ÓÇ ¢%Ó˚«˛y ≤Ãîy Ï̂òÓ˚ !Ó!¶˛ß¨ ˛ôk˛!ì˛

8.1 ≤Ãhfl˛yÓòy

!v˛!ã›˛yúy£ẑ Ïãüò xyõy Ï̂îÓ˚ ¢õyã Á xÌ≈ò#!ì˛ Ï̂ì˛ ¶˛!Ó°Ïƒ Ï̂ì˛Ó˚ v z̨ß¨Î˚̂ ÏòÓ˚ !¶˛!_ £ Ï̂Î˚ v z̨‡˛ Ï̂äÈ– xyã Ï̂Ñ˛Ó˚ !Ó Ï̂Ÿª

õyò%°Ïñ !v˛¶˛y£z¢ ~ÓÇ ˆõ!üò ~Ó˚ õ Ï̂ïƒ ˆò›˛ÁÎ˚yÑ≈̨  ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚ ì˛yÓ˚Î%_´ Óy ÁÎ˚ƒyÓ˚̂ Ïú¢ !¢ Ï̂fi›˛õÈÙÈ~Ó˚ õyïƒ Ï̂õ

~Öò £zr›˛yÓ˚̂ Ïò›˛ ~ÓÇ fl˛øy›≈̨  ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢Ó˚ Î%Ü– £zr›˛yÓ˚̂ Ïò›˛ ≤Ã!ì˛!›˛ õyò%°Ï̂ ÏÑ˛ fl˛ôü≈ Ñ˛ Ï̂Ó˚̂ ÏäÈ ~ÓÇ xyõy Ï̂îÓ˚

≤Ã!ì˛!î Ï̂òÓ˚ !e´Î˚yÑ˛úy˛ô=!ú ¢¡ôyîò Ñ˛Ó˚yÓ˚ ˆ«˛ Ï̂e ˛ô!Ó˚Óì≈̨ ò ~ Ï̂ò Ï̂äÈñ ˆÎõò Ñ˛yã Ñ˛Ó˚yñ ÓƒyÎ˚yõ Ñ˛Ó˚yñ ˆÑ˛òyÑ˛y›˛y

Ñ˛Ó˚yñ !¢ Ï̂òõy ~ÓÇ !¢!Ó˚Î˚yú ˆîÖyñ ˆö˛y Ï̂ò Ñ˛Ìy Óúyñ xyõy Ï̂îÓ˚ !≤ÃÎ˚ ¢ÇÜ#ì˛ Óy ÖyÓyÓ˚ xv≈̨ yÓ˚ Ñ˛Ó˚yñ !Óú ˛ô!Ó˚̂ Ïüyï

Ñ˛Ó˚yñ Óı%̨  ˜ì˛!Ó˚ Ñ˛Ó˚y ~ÓÇ ÷ Ï̂¶˛FäÈyÓ˚ !Ó!òõÎ˚ Ñ˛Ó˚y– ≤ÃyÎ˚ ¢Ó ˆ«˛ Ï̂e£z xyõÓ˚y £zr›˛yÓ˚̂ Ïò›˛ÈÙÈ~Ó˚ Á˛ô Ï̂Ó˚ !ò¶≈̨ Ó˚ü#ú

£ Ï̂Î˚ ˛ô Ï̂v ¸̨!äÈ– ¢Ó¢õÎ˚ ~ÓÇ ¢Ó≈e £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂Îy Ï̂ÜÓ˚ Ñ˛yÓ˚̂ Ïíñ ≤Ã!ì˛!›˛ !v˛¶˛y£z¢ ~ÓÇ ì˛yÓ˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ì˛yÓ˚

xy£z!˛ô xƒy Ï̂v»̨ ¢ÈÙÈ~Ó˚ õyïƒ Ï̂õ › Δ̨ƒyÑ˛ Ñ˛Ó˚y ¢Ω˛Ó– ~£z õ%£)̂ Ïì≈̨ ñ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚y ÓƒÓ£yÓ˚ Óı˛ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓò òy ì˛ Ï̂Ó

£zr›˛yÓ˚̂ Ïò›˛ Ï̂Ñ˛ ì˛yÓ˚y ~!›˛ !òÓ˚y˛ôîñ ˆÜy˛ôò#Î˚ì˛y ¢ÇÓ˚«˛í ~ÓÇ !ÓŸªy¢ Ï̂ÎyÜƒ õyïƒõ Ó Ï̂ú xyüy Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ò– ¢y£zÓyÓ˚

¢%Ó˚«˛y ¢¡ô!Ñ≈̨ ì˛ ¢õ¢ƒy=!ú !¢ Ï̂fi›˛ Ï̂õ v z̨̨ ô!fl˛iì˛ î%Ó≈úì˛yÓ˚ Ñ˛yÓ˚̂ Ïí£z á Ï̂›˛ Ìy Ï̂Ñ˛– Óì≈̨ õy Ï̂ò xyõÓ˚y ~õò ~Ñ˛ ˛ô,!ÌÓ# Ï̂ì˛

Óy¢ Ñ˛Ó˚!äÈ ˆÎÖy Ï̂ò xyõy Ï̂îÓ˚ ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛£z Ó˝ !Óãyì˛#Î˚ ì˛yÓ˚£#ò !v˛¶˛y£z¢ ~ÓÇ ≤ÃÎ%!_´ myÓ˚y ˛ô!Ó˚̂ ÏÓ!‹Tì˛– ì˛y£z ì˛Ìƒ

≤ÃÎ%!_´ (IT) ~ÓÇ ˆõyÓy£zú ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ Á˛ôÓ˚ xye´õ Ï̂íÓ˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ã#Ó Ï̂ò ~Ñ˛!›˛ Óv ¸̨ ˝õ!Ñ˛ Óúy ˆÎ Ï̂ì˛

˛ôy Ï̂Ó̊–
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8.2 ¢y£zÓyÓ˚ ˝õ!Ñ˛ (Emerging Cyber Threats)

¢y£zÓyÓ˚ ¢%Ó˚«˛y £ú î«˛ì˛yñ ˆÑ˛Ôüú ~ÓÇ !Ó!¶˛ß¨ ≤Ã!e´Î˚yÓ˚ ¢õy Ï̂Óü Îy ˆò›˛ÁÎ˚yÑ≈̨ ñ Ñ˛!¡ôv z̨›˛yÓ˚ñ ˆ≤Ãy@˘Ãyõ Á

ˆv˛›˛y Ï̂Ñ˛ !Ó!¶˛ß¨ õƒyúÁÎ˚ƒyÓ˚ Á ì˛y Ï̂îÓ˚ xye´õíñ «˛!ì˛ ~ÓÇ xò%̂ Ïõyîò£#ò ≤Ã Ï̂Ó Ï̂üÓ˚ ˆÌ Ï̂Ñ˛ ¢%Ó˚«˛y ≤Ãîyò Ñ˛ Ï̂Ó˚–

ˆõyÓy£zú ˆÎyÜy Ï̂ÎyÜ xyõy Ï̂îÓ˚ ã#Ó Ï̂ò fl ∫̨yFäÈ®ƒ ~ Ï̂ò Ï̂äÈ– ì˛Ìƒ Á ˆÎyÜy Ï̂ÎyÜ ≤ÃÎ%!_´ (ICT)ÈÙÈ~Ó˚ x@˘ÃÜ!ì˛ Á

v z̨ß¨Î˚òÈÙÈ~Ó˚ ˆ«˛ Ï̂e 5!ã ˆõyÓy£zú ˆÎyÜy Ï̂ÎyÜ xyã x!òÓyÎ≈ ~Ñ˛!›˛ !Ó°ÏÎ˚– ì˛ Ï̂Ó ~Ó˚ ˆò!ì˛Óyâ˛Ñ˛ !îÑ˛!›˛ xyõy Ï̂îÓ˚

Á˛ôÓ˚ ˝õ!Ñ˛Ó˚ xyÑ˛y Ï̂Ó˚ xyõy Ï̂îÓ˚ !òÓ˚y˛ô_y£#ò Ñ˛ Ï̂Ó˚ ì%̨ Ï̂ú Ï̂äÈ– ICT !¢ Ï̂fi›˛õ=!ú £ƒyÑ˛ Ñ˛Ó˚y £Î˚ xÌ≈  Á ÓƒÓ¢y!Î˚Ñ˛

ˆÜy˛ôò#Î˚ì˛y !äÈòì˛y£zñ Óƒ!_´Üì˛ úy¶˛ Óy Ó˚yã Ï̃ò!ì˛Ñ˛ ¢%!ÓïyÑ˛Ó˚̂ ÏíÓ˚ ãòƒ Óy ˆv˛›˛y â%̨ !Ó˚Ó˚ ãòƒ– v ẑ̨ ÏÕ‘Ö Ï̂ÎyÜƒ ¢y£zÓyÓ˚

˝õ!Ñ˛Ó˚ õ Ï̂ïƒ Ó˚̂ ÏÎ˚̂ ÏäÈ õƒyúÁÎ˚ƒyÓ˚ñ fl˛ôy£zÁÎ˚ƒyÓ˚ñ ¶˛y£zÓ˚y¢ñ !ö˛!üÇñ £ƒy!Ñ˛Çñ fl˛ôƒyõñ £zr›˛yÓ˚̂ Ïò›˛ Ñ˛#›˛ñ ˛ô!Ó˚â˛Î˚ â%̨ !Ó˚ñ

˛ôy¢ÁÎ˚yv≈˛ â%̨ !Ó˚ñ ¢y£zÓyÓ˚ ˆÑ˛ˆÏúB˛y!Ó˚ £zì˛ƒy!î–

8.2.1 ¢y£zÓyÓ˚ ˝õ!Ñ˛ Á xye´õí (Threats and Attack)
≤Ã!ì˛!òÎ˚ì˛ òì%̨ ò òì%̨ ò v z̨ß¨ì˛ Á x!Ó!FäÈß¨ ˝õ!Ñ˛ Óy xye´õí xyÓ˚Á ü!_´üyú# ¢y£zÓyÓ˚ ¢%Ó˚«˛y ˆÑ˛Ôü Ï̂úÓ˚

!ÓÑ˛y Ï̂üÓ˚ îy!Ó Ñ˛ Ï̂Ó˚– õyòÓ ã#Ó Ï̂òÓ˚ ≤ÃyÎ˚ ≤Ã!ì˛!›˛ ˆ« Į̈e£z ¢y£zÓyÓ˚ÈÙxye´õ Ï̂íÓ˚ !üÑ˛yÓ˚– ~òy!ã≈ ¢y!¶≈̨ ¢ ˆÌ Ï̂Ñ˛ ÷Ó˚&

Ñ˛ Ï̂Ó˚ xy!Ì≈Ñ˛ñ v z̨Í˛ôyîòñ ãò¢yïyÓ˚íñ ºõíñ fl ∫̨yfl˛iƒñ Ö%â˛Ó˚yñ ˆ˛ôüyîyÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy ¢y£zÓyÓ˚ÈÙÈx˛ôÓ˚y Ï̂ïÓ˚ !üÑ˛yÓ˚– òì%̨ ò

ˆõyÓy£zúñ Ñ˛!¡ôv z̨!›˛Ç ≤ÃÎ%!_´ ~ÓÇ Üƒy Ï̂ã›˛=!úÓ˚ xy!Ó¶≈̨ y Ï̂ÓÓ˚ ¢y Ï̂Ì ¢y£zÓyÓ˚ÈÙÈx˛ôÓ˚y Ï̂ïÓ˚ ¢ÇÖƒy ~ÓÇ ì˛#Ó ì˛y Óyv ¸̨̂ ÏäÈ–

!Ó!¶˛ß¨ ˆ«˛ Ï̂e ¢y£zÓyÓ˚ÈÙÈxye´õí=!úÓ˚ õ Ï̂ïƒ Ó˚̂ ÏÎ˚̂ ÏäÈ õƒyúÁÎ˚ƒyÓ˚ ˆò›˛ÁÎ˚yÑ≈̨  xye´õíñ ˆò›˛ÁÎ˚yÑ≈̨  xò%≤Ã Ï̂Óü xye´õíñ

¢yõy!ãÑ˛ ≤Ã Ï̂Ñ˛Ôüú xye´õí (Social engineering attacks), ¢y£zÓyÓ˚ =Æâ˛Ó˚Ó,!_ñ ˆò›˛ÁÎ˚yÑ≈̨  xye´õíñ ¢y£zÓyÓ˚

¢s˛fy¢Óyîñ ¢y£zÓyÓ˚ Î%k˛ £zì˛ƒy!î S¢yÓ˚!í 8.1ÈÙÈ~ ˆîÖy Ï̂òy £ Ï̂Î˚̂ ÏäÈV–

¢yÓ˚!í 8.1 ¢y£zÓyÓ˚ xye´õ Ï̂íÓ˚ ˆ◊í#Ók˛Ñ˛Ó˚í

xye´õí !Ó¶˛yÜ

õƒyúÁÎ̊ƒyÓ̊

ˆò›˛ÁÎ˚yÑ≈̨  xye´õí

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊

xò%≤Ã Ï̂Óü xye´õí

xye´õí !ÓÓÓ˚í

Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õ !ò!î≈‹T £yõúyÓ˚ ãòƒ

ÓƒÓ£*ì˛ ~Ñ˛ Ó ˚Ñ˛ˆ ÏõÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ ˚

(Malicious software)–

Ñ˛!¡ôv˛z›˛yÓ˚ ˆÎyÜyˆÏÎyÜ ~ÓÇ ˆò›˛ÁÎ˚yÑ≈˛

› Δ̨ƒy!ö˛ Ï̂Ñ˛Ó˚ xƒy!Q¶˛ Óy !ò!fl˛;Î˚ (passive)
˛ôÎ≈̂ ÏÓ«˛í–

Ñ˛!¡ôv z̨›˛yÓ̊ ˆò›˛ÁÎ̊yÑ≈̨  ~ ˆÎ ˆÑ˛yòÁ Ó̊Ñ˛ Ï̂õÓ̊

xò%̂ Ïõy!îì˛ !e´Î˚yÑ˛úy˛ô–

xye´õ Ï̂í xÇü@˘Ã£íÑ˛yÓ˚#

xƒyv˛ÁÎ˚ƒyÓ˚ñ fl˛ôy£zÁÎ˚ƒyÓ˚ñ ¶˛y£zÓ˚y¢ñ ÁÎ˚yõ≈

ˆ› Δ̨yãyò Ó˚&›˛!Ñ˛›˛ñ ÓƒyÑ˛v˛¢≈ Ñ˛# ˆúyÜy¢≈ñ î%Ó,≈_

!òÓ˚y˛ô_y ¢ö˛›˛ÁÎ˚ƒyÓ˚ (Rogue Security
Software) Ó˚yò¢õÁÎ˚ƒyÓ˚ñ Ó yv˛ zãyÓ˚

£y£ẑ Ïãƒ Ï̂Ñ˛Ó˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £zì˛ƒy!î–

˛ôƒy!¢¶˛ñ xƒy!Q¶˛ !v˛!fl˛T…!Óv z̨›˛ñ £zò¢y£zv˛yÓ˚

ˆÑœ̨ yãÈÙÈ£zòñ !ö˛!üÇñ ˛£y£zãƒy!Ñ˛Çñ ˆfl˛ôy!ö˛Çñ

Óyö˛yÓ˚ Á¶˛yÓ˚ˆÏöœ˛yñ ˆüy°Ïí (Exploit)
˛ôy¢ÁÎ˚yv≈̨  xye´õí £zì˛ƒy!î–

~¢!¢ˆÏõ!›˛ΔÑ˛ Ó˚yv˛z!›˛Çñ Óyö˛yÓ˚ Á¶˛yÓ˚ˆÏöœ˛yñ

≤Ã Ï̂›˛yÑ˛ú !ò!î≈‹T xye´õíñ › Δ̨ƒy!ö˛Ñ˛ ˆöœ̨ y!v˛Ç

ˆ›˛Δyãyòñ ÁÎ˚yõ≈ £zì˛ƒy!î–
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xye´õí !Ó¶˛yÜ

¢yõy!ãÑ˛ £z!O!òÎ˚y!Ó˚Ç

xye´õí

¢y£zÓyÓ˚ =Æâ˛Ó˚Ó,!_

˛

ô%òÓ̊&k˛yÓ̊

(Reconnaissance)

ˆò›˛ÁÎ˚yÑ≈̨  xƒy Ï̂:¢

xƒy›˛yÑ˛

¢y£zÓyÓ˚ ¢s˛fy¢Óyî

xye´õí !ÓÓÓ˚í

¢yõy!ãÑ˛ ˆÎyÜy Ï̂ÎyÜ õyïƒ Ï̂õ ~ÓÇ ˆö˛yò

Ñ˛úÈÙÈ~Ó˚ õyïƒ Ï̂õ xye´õíÑ˛yÓ˚#Ó˚y õyò%̂ Ï°ÏÓ˚

õòhfl˛c xò%ÎyÎ˚# ì˛y Ï̂îÓ˚ ¢Ç Ï̂Óîòü#ú ì˛ Ï̂Ìƒ

£hfl˛ Ï̂«˛˛ô Ñ˛ Ï̂Ó˚–

xò%õ!ì˛ äÈyv ¸̨y£z ˆÑ˛y Ï̂òy Óƒ!_´ Óy ¢Çfl˛iyÓ˚

ˆÜy˛ôò#Î˚ ì˛ Ï̂ÌƒÓ˚ v z̨̨ ôÓ˚ òãÓ˚îy!Ó˚–

ˆò›˛ÁÎ˚yÑ≈˛ !¢ˆÏfi›˛õ ~ÓÇ ˛ô!Ó˚ˆÏ°ÏÓyÓ˚

î%Ó≈úì˛y=!ú ¢òy_´ Ñ˛ˆÏÓ˚ xye´õíÑ˛yÓ˚#

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ¢Ç Ï̂Óîòü#ú ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó̊–

ˆò›˛ÁÎ˚yÑ≈̨  !e´Î˚yÑ˛úy˛ôñ ~ö˛!›˛!˛ô ~ÓÇ

Á Ï̂Î˚Ó ˛ô!Ó˚̂ Ï°ÏÓy!î Ï̂ì˛ î%Ó≈úì˛y xò%¢ı˛yò

Ñ˛ Ï̂Ó˚ xò%≤Ã Ï̂ÓüÑ˛yÓ˚# ~Ñ˛!›˛ ˆò›˛ÁÎ˚yÑ≈̨

!¢ Ï̂fi›˛ Ï̂õ ë%̨ Ï̂Ñ˛ ˆÜy˛ôò#Î˚ ì˛Ìƒ £hfl˛Üì˛

Ñ˛ Ï̂Ó˚–

~!›˛ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ õyïƒ Ï̂õ Ó,£Í

xyÑ˛y Ï̂Ó˚Ó˚ ¢s˛fy¢Óyî# Ñ˛õ≈Ñ˛yu˛ ˆÎõò Ó,£Í

xyÑ˛y Ï̂Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ˛ô!Ó˚̂ Ï°ÏÓy

Óƒy£ì˛ £ÁÎ˚yñ v˛zFâ˛ ˆ≤Ãyö˛y£zú ãyì˛#Î˚

v z̨̨ ôyîyò¢õ)£ñ ãyì˛#Î̊ xÓÑ˛y‡˛y Ï̂õy Óy =Ó̊&cÈÙÈ

˛ô)í≈ ÓƒÓ¢y!Î˚Ñ˛ !e´Î˚yÑ˛úy˛ô Óƒy£ì˛ £ÁÎ˚y–

xye´õ Ï̂í xÇü@˘Ã£íÑ˛yÓ˚#

!ö˛!üÇñ !≤ÃÈÙÈˆ›˛:!›˛Çñ ˆÓ!›˛Çñ Ñ%̨ £zv˛ ˆ≤Ãy ˆÑ˛yÁ

(Quid Pro Quo), ˆ›˛£zúÜƒy!›˛Ç £zì˛ƒy!î–

!ü“ =Æâ˛Ó˚Ó,!_ñ ˆòüòÈÙÈÓ˚yãƒ =Æâ˛Ó˚Ó,!_ñ

xÌ≈̃ Ïò!ì˛Ñ˛ =˛ôâ˛Ó˚Ó,!_ñ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚›˛

=Æâ˛Ó˚Ó,!_ñ ì˛Ìƒ â%̨ !Ó˚ Óy òyüÑ˛ì˛y–

˛£zr›˛yÓ̊ Ï̂ò›˛ ì˛Ìƒ xò%¢ı˛yòñ !˛ôÇ ¢%£z̨ ôñ ˆ˛ôy›≈̨

fl˛Òƒyòñ ˛ôƒyˆÏÑ˛›˛ !fl ¨̨ö˛y¢≈ £zì˛ƒy!î–

£zˆÏ¶˛¢v»˛!˛ôÇ(Eavesdropping), ˆv˛›˛y

¢ÇˆÏüyïòñ ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ ö§˛y!Ñ˛ ˆîÁÎ˚yñ

˛ôy¢ÁÎ˚yv≈̨ ÈÙÈ!¶˛!_Ñ˛ñ !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ñ

!õv˛ú xƒy›˛yÑ˛ñ Ñ˛ Ï̂¡±yõy£zãv˛ Ñ˛# xƒy›˛yÑ˛ñ

!fl˛̈ö˛yÓ̊ xƒy›˛yÑ˛ñ xƒy!≤’ Ï̂Ñ˛üò ˆúÎ̊yÓ̊ xƒy›˛yÑ˛ñ

› Δ̨yfi›˛ ~:≤’Î˚̂ Ï›˛üò £zì˛ƒy!î–

¢y Ï̂Óy Ï̂›˛ã Á Ï̂Î˚Ó¢y£z›˛ !v˛ Ï̂ö˛¢ Ï̂õr›˛ ~ÓÇ

!v˛òy Ï̂Î̊ú xö˛ ¢y!¶≈̨ ¢ñ xÓÑ˛y‡˛y Ï̂õyÓ̊ =Ó̊&ì˛Ó̊

ïπÇ¢ £zì˛ƒy!î–

8.3 ¢y£zÓyÓ˚ÈÙÈxye´õí=!úÓ˚ ïÓ˚í

¢y£zÓyÓ˚ÈÙÈxye´õí ì˛Ìƒ xã≈ò Óy xy!Ì≈Ñ˛ v z̨̨ ôyã≈̂ ÏòÓ˚ ~Ñ˛!›˛ x Ï̃Óï ˆâ˛‹Ty– ˆõy›˛yõ%!›˛ ¢y£zÓyÓ˚ÈÙÈxye´õí Ï̂Ñ˛ Á Ï̂Î˚Ó

!¶˛!_Ñ˛ xye´õí ~ÓÇ !¢ Ï̂fi›˛õ !¶˛!_Ñ˛ xye´õí !£¢y Ï̂Ó ˆ◊!íÓk˛ Ñ˛Ó˚y £Î˚– x Ï̂ò Ï̂Ñ˛Ó˚ Ñ˛y Ï̂äÈ ~!›˛ !ì˛ò ≤ÃÑ˛y Ï̂Ó˚Ó˚–

≤ÃÌõì˛ fl ∫̨y¶˛y!ÓÑ˛ xye´õí (natural attacks), !mì˛#Î˚ì˛ õyò%̂ Ï°ÏÓ˚ ¶%̨ ú Óy e&!›˛Ó˚ Ñ˛yÓ˚̂ Ïí ~ÓÇ x¶˛ƒhs˛Ó˚#í Óy

Ó!£Ó˚yÜì˛ £ƒyÑ˛yÓ˚̂ ÏîÓ˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ £zFäÈyÑ,̨ ì˛ ˝õ!Ñ˛ ~ÓÇ ì,̨ ì˛#Î˚ì˛ ¢y£zÓyÓ˚ x˛ôÓ˚yï# Ï̂îÓ˚ xye´õí– ~£z !Ó¶˛y Ï̂ÜÓ˚

xhs˛¶%≈̨ _´ !Ó!¶˛ß̈ xye´õí=!ú £ú ÓƒyÑ˛v˛¢≈ñ !v˛Á~¢ xƒy›˛yÑ˛ñ £z¶˛¢v»̨ !˛ôÇñ fl˛ô%!ö˛Çñ ›˛ƒy¡ôy!Ó̊Çñ ˆÓ̊˛ô%!v˛ Ï̂Î̊üò xƒy›˛yÑ˛ñ

ˆ¢yüƒyú £z!O!òÎ˚y!Ó˚Ç xƒy›˛yÑ˛ñ õƒyúÁÎ˚ƒyÓ˚ £zì˛ƒy!î–

8.3.1 ÓƒyÑ˛ Ï̂v˛yÓ˚ xe´õí (Backdoors)
ˆÎ Ï̂Ñ˛yòÁ Ñ˛!¡ôv z̨!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚ ≤Ãâ˛!úì˛ ≤Ã Ï̂Óü˛ôÌ!›˛ ~!v ¸̨̂ ÏÎ˚ Á ≤Ãâ˛!úì˛ ¢%Ó˚«˛y ò#!ì˛=!ú ~!v ¸̨̂ ÏÎ˚ ~Ñ˛!›˛

òì%̨ ò ú%Ñ˛y Ï̂òy ≤Ã Ï̂ÓümyÓ̊ ˜ì˛!Ó̊ Ñ˛Ó̊y Ï̂Ñ˛ Óúy £Î̊ ÓƒyÑ˛ Ï̂v˛yÓ̊ xe´õí– ~£z xye´õ Ï̂í xye´õíÑ˛yÓ̊# Ñ˛#ÈÙÈú!ÜÇ ¢ö˛›˛ÁÎ̊ƒyÓ̊
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Óy xòƒ ˆÑ˛yòÁ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £zòfi›˛ú Ñ˛ Ï̂Ó˚ ~ÓÇ ~Ó˚ õyïƒ Ï̂õ «˛!ì˛@˘Ãfl˛i !¢ Ï̂fi›˛ Ï̂õÓ˚ òyÜyú ˛ôyÎ˚– ~!›˛ ~Ñ˛!›˛ xì˛ƒhs˛Ó˚

=Ó˚&ì˛ xye´õí Ñ˛yÓ˚í ~Ó˚ õyïƒ Ï̂õ xye´õíÑ˛yÓ˚# ≤Ãì˛y!Ó˚ì˛ Óƒ!_´Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ~ xÓ!fl˛iì˛ ì˛Ìƒ ˛ô!Ó˚Óì ≈̨ò Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚ Óy xÎy!â˛ì˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ £zòfi›˛ú Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– ~äÈyv ¸̨yÁ ~!›˛ ≤Ãüy¢ò Á ÓƒÓfl˛iy˛ôòyÓ˚ £zr›˛yÓ˚̂ Ïö˛¢ ¢Ó≈¢õ Ï̂«˛

v ẑ̨ Ïß√y!â˛ì˛ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ x≤Ã Ï̂Î˚yãò#Î˚ ˜Ó!ü‹Tƒ ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ ˆÜy˛ôò ˛ôƒyÓ˚y!õ›˛yÓ˚ ¢,!‹T Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ v z̨̨ ôÓ˚ls˛

x≤Ã Ï̂Î˚yãò#Î˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Óy ì,̨ ì˛#Î˚ ˛ô Ï̂«˛Ó˚ xƒy Ï̂:¢ ¢%Üõ Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ñ !¢ Ï̂fi›˛õÈÙÈ~Ó˚ ˛ô%Ó˚yì˛ò ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚

˛ô!Ó˚â˛Î˚ Ñ˛y Ï̂ã úy!Ü Ï̂Î˚ ˛ô!Ó˚â˛Î˚ ãy!úÎ˚y!ì˛ Ñ˛ Ï̂Ó˚ñ ≤Ãõyí#Ñ˛Ó˚í ~ÓÇ xò%̂ Ïõyîò xye´õíñ ˆv˛›˛yÓ˚ òyÜyú ˛ôyÎ˚ £zì˛ƒy!î–

8.3.2 !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ (Denial-of-service Attack)
!v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ xƒy›˛yÑ˛ v z̨̨ ôú¶˛ƒì˛yÓ˚ !ÓÓ˚& Ï̂k˛ ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y £Î˚– ~£z xye´õ Ï̂í xye´õíÑ˛yÓ˚# !¢ Ï̂fi›˛ Ï̂õ

xye´õí Ñ˛ Ï̂Ó˚ Îy Ï̂ì˛ ≤ÃÑ,̨ ì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~£z xye´õ Ï̂íÓ˚ ¢õ Ï̂Î˚ ˆv˛›˛y Óy ö˛y£zú òy ˛ôyÎ˚– ~!›˛ ≤ÃÑ,̨ ì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛

ì˛Ìƒ Óy ˆv˛›˛y ÓƒÓ£yÓ˚ ˆÌ Ï̂Ñ˛ Ó!M˛Èì˛ Ñ˛ Ï̂Ó˚ ~ÓÇ !¢ Ï̂fi›˛ Ï̂õÓ˚ ˛ô!Ó˚̂ Ï°ÏÓy=!ú Ï̂Ñ˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˆîÎ˚ òy– ¢yïyÓ˚íì˛

~£z ïÓ˚̂ ÏòÓ˚ xye´õ Ï̂íñ ú«˛ƒÓlfl˛ £ú ¢y¶≈̨ yÓ˚– ˆÎ!›˛ Ï̂Ñ˛ xye´õí Ñ˛Ó˚̂ Ïì˛ !¢ Ï̂Dú Ñ˛!¡ôv z̨!›˛Ç ˆõ!üò Óy £zr›˛yÓ˚̂ Ïò›˛

¢Ç Ï̂ÎyÜ ÓƒÓ£*ì˛ £Î̊– ~ Ï̂«˛ Ï̂e Óƒyu˛v z̨£zÌñ !›˛!¢!˛ô ¢Ç Ï̂ÎyÜ Óyö˛yÓ̊¢ñ xƒy!≤’ Ï̂Ñ˛üò/ ¢y!¶≈̨ ¢ Óyö˛yÓ̊ñ !¢!˛ô£zv z̨ ¢y£ẑ ÏÑ˛ú

£zì˛ƒy!îÓ˚ õyïƒ Ï̂õ ¢y¶≈̨ yÓ˚̂ ÏÑ˛ Á¶˛yÓ˚̂ Ïúyv˛ Ñ˛ Ï̂Ó˚ ˛ô!Ó˚̂ Ï°ÏÓy Ï̂Ñ˛ v z̨̨ ôú∏˛ Ñ˛Ó˚̂ Ïì˛ ˆîÁÎ˚y £Î˚ òyñ !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢

xƒy›˛yÑ˛ÈÙÈ~Ó˚ Ñ˛yÓ˚̂ Ïí ˆõyÓy£zú Á £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂ÎyÜ ¶˛#°Ïí¶˛y Ï̂Ó Óƒy£ì˛ £Î˚– !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢

xƒy›˛yÑ˛=!ú £ú v˛y£ẑ ÏÓ˚Q öœ̨ yv˛ xƒy›˛yÑ˛ñ !Ó˚̂ Ïõy›˛ Ñ˛ Ï̂r› Δ̨yú ˆò›˛ÁÎ˚yÑ≈̨  xƒy›˛yÑ˛ñ ¶˛y£zÓ˚y¢ñ ÁÎ˚yõ≈ñ !›˛Î˚yÓ˚ v»̨ ˛ô xƒy›˛yÑ˛ñ

≤Ã Ï̂›˛yÑ˛ú ¶˛y Ï̂Î˚y Ï̂úüò xƒy›˛yÑ˛ñ ö ̨ ƒyÜ Ï̂õ Ï̂r›˛üò xƒy›˛yÑ˛ £zì˛ƒy!î– xy£zÁ!›˛ ˛ô!Ó˚̂ Ï°ÏÓy=!ú Ó,!k˛Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì !v˛òy Ï̂Î˚ú

xö˛ ¢y!¶≈̨ ¢ xƒy›˛yÑ˛ Á Óyv ¸̨̂ ÏäÈ–

8.3.3 £z¶˛¢v»˛!˛ôÇ (Eavesdropping)
~£z xye´õ Ï̂í xye´õíÑ˛yÓ˚# ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆÑ˛y Ï̂òy xò%̂ Ïõyîò äÈyv ¸̨y£zñ ì˛yÓ˚ xK˛y Ï̂ì˛ !¢ Ï̂fi›˛ Ï̂õÓ˚ Óy ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚

Ñ˛ Ï̂Ìy˛ôÑ˛Ìò!›˛ ˆüy Ï̂òò ~ÓÇ ˆ¢£z Ñ˛ Ï̂Ìy˛ôÑ˛Ìò!›˛ Ï̂Ñ˛ ì˛yÓ˚ ˛≤Ã!ì˛ Ï̂ÎyÜ# ¢Çfl˛iy Óy ì˛yÓ˚ üe& ¢Çfl˛iyÓ˚ £ Ï̂ì˛ ì%̨ Ï̂ú ˆîò–

~!›˛ ~Ñ˛ ïÓ̊ Ï̂òÓ̊ ˛ôƒy!¢¶˛ xye´õíñ ˆÎÖy Ï̂ò xye´õíÑ˛yÓ̊# ˆÜy˛ôò#Î̊ì˛y ÓãyÎ̊ ˆÓ̊ Ï̂Ö ˛ôÎ≈̂ ÏÓ«˛í Ñ˛ Ï̂Ó̊ ~ÓÇ Ñ˛!¡ôv z̨›˛yÓ̊ñ

fl˛øy›≈̨  ˆö˛yò Óy ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  Î%_´ xòƒyòƒ !v˛¶˛y£z¢ ˆÌ Ï̂Ñ˛ ì˛Ìƒâ%̨ !Ó˚ Ñ˛ Ï̂Ó˚– ˛ô Ï̂Ó˚ ~!›˛ ˆò›˛ÁÎ˚yÑ≈̨  ¢¡ô Ï̂Ñ≈̨  ≤Ã Ï̂Î˚yãò#Î˚

¢õhfl˛ ì˛Ìƒ ¢Ó̊ÓÓ̊y£ Ñ˛ Ï̂Ó̊ ¢!e´Î̊ xye´õíÁ Ñ˛ Ï̂Ó̊ Ìy Ï̂Ñ˛– Ñ˛y!ò≈̂ Ï¶˛yÓ̊ ~ÓÇ òyÓ̊& Ï̂¢Ó̊ õ Ï̂ì˛y !Ó!¶˛ß̈ ˆ≤Ãy@˘Ãyõ Óy ¢ö˛›˛ÁÎ̊ƒyÓ̊

~£z Ñ˛y Ï̂ã ÓƒÓ£*ì˛ £Î˚– ˛ôyÓ!úÑ˛ ÁÎ˚y£zÈÙÈö˛y£z ˆò›˛ÁÎ˚yÑ≈̨ =!ú ~£z ïÓ˚̂ ÏòÓ˚ xye´õ Ï̂íÓ˚ Ö%Ó ¢£ã ›˛y Ï̂Ü≈›˛ Ñ˛yÓ˚í

ˆÎ ˆÑ˛v z̨ ˆ¢£z ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ˆÎyÜ !î Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ ì˛yÓ˚ ˛ôy¢ÁÎ˚yv≈̨  ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚– £z¶˛¢v»̨ !˛ôÇ ÁÎ˚ƒyÓ˚̂ Ïú¢ ˆ¢™Ó˚

ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ £zr›˛yÓ˚̂ Ïò›˛ xö˛ !ÌÇ Ï̂¢Ó˚ ãòƒ õyÓ˚ydÑ˛ ~Ñ˛!›˛ ˆÌ ›˛ Óy ˝õ!Ñ˛–

8.3.4 fl˛ô%!ö˛Ç (Spoofing)
fl˛ô%!ö˛Ç ~õò ~Ñ˛!›˛ xye´õí ˆÎÖy Ï̂ò xye´õíÑ˛yÓ˚# Óy ˆ≤Ãy@˘Ãyõ ~õò¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ˆÎò ì˛yÓ˚y ˆ¢£z !¢ Ï̂fi›˛õ

Óy ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚̃ ÏÓï ÓƒÓ£yÓ˚Ñ˛yÓ˚#– ì˛yÓ˚y ˆò›˛ÁÎ˚yÑ≈̨  ˆÌ Ï̂Ñ˛ ì˛y Ï̂îÓ˚ ˆõÔ!úÑ˛c xyv ¸̨yú Ñ˛ Ï̂Ó˚ ~ÓÇ !ò Ï̂ã Ï̂Ñ˛ !¢ Ï̂fi›˛õ

xƒyv˛!õòÈÙÈ~Ó˚ Ó˚*˛ô ˆîÎ˚– ~£z ãyì˛#Î˚ ˝õ!Ñ˛=!ú ≤ÃyÎ˚ü£z £ẑ Ïõ Ï̂úÓ˚ õyïƒ Ï̂õ ÷Ó˚& Ñ˛Ó˚y £Î˚ ˆÎÖy Ï̂ò ˆ≤ÃÓ˚̂ ÏÑ˛Ó˚ xy£z!˛ô

!‡˛Ñ˛yòy!›˛ fl˛ô%ö˛ Ñ˛Ó˚y £Î˚– ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ˛ô!Ó˚â˛Î˚ â%̨ !Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ñ xye´õíÑ˛yÓ˚# ˆò›˛ÁÎ˚yÑ≈̨  › Δ̨ƒy!ö˛Ñ˛
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˛ôÎ≈̂ ÏÓ«˛íÈÙÈ~Ó˚ õyïƒ Ï̂õ ˆò›˛ÁÎ˚yÑ≈̨  ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ òyõ ~ÓÇ úÜ £zò ˛ôy¢ÁÎ˚yv≈̨  ¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ ˆ˛ô Ï̂Î˚ Ìy Ï̂Ñ˛– !ì˛ò

ïÓ˚̂ ÏòÓ˚ fl˛ô%!ö˛Ç xye´õí=!ú £ú ~xyÓ˚!˛ô fl˛ô%!ö˛Çñ xy£z!˛ô fl˛ô%!ö˛Ç ~ÓÇ !v˛~ú~¢ fl˛ô%!ö˛Ç– xy£z!˛ô fl˛ô%!ö˛Ç ÓƒÓ£*ì˛

£Î˚ !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ xƒy›˛yÑ˛ÈÙÈ~Ó˚ ˆ«˛ Ï̂e– ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ñ˛Öò£z fl˛ô%!ö˛Ç xye´õí ¢¡ô Ï̂Ñ≈̨  ãyò Ï̂ì˛ ˛ôy Ï̂Ó˚ òy

Ñ˛yÓ˚í ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  ¢M˛Èy!Ó˚ì˛ ¢õhfl˛ ˛ôƒy Ï̂Ñ˛›˛=!ú !ò!î≈‹T ≤Ãy˛ôÑ˛ myÓ˚y ≤ÃyÆ £ Ï̂Î˚ Ìy Ï̂Ñ˛–

8.3.5 ›˛ƒy¡ôy!Ó˚Ç (Tampering)
~Ñ˛!›˛ Á Ï̂Î˚ÓÈÙÈ!¶˛!_Ñ˛ xye´õí ˆÎÖy Ï̂ò xye´õíÑ˛yÓ˚# ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ xãy Ï̂hs˛ Á Ï̂Î˚Ó¢y£ẑ Ï›˛Ó˚ £zv z̨xyÓ˚~ú

(URL)ÈÙÈ~ !Ñ˛ä%È ˛ôƒyÓ˚y!õ›˛yÓ˚ ˛ô!Ó˚Óì ≈̨ò Ñ˛ Ï̂Ó˚– URL ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛y Ï̂äÈ ˜Óï Ó Ï̂ú õ Ï̂ò £Î˚– £ƒyÑ˛yÓ˚Ó˚y !¢ Ï̂fi›˛ Ï̂õ

x Ï̃Óï xƒy Ï̂:¢ Óy õ)úƒÓyò ì˛Ìƒ £hfl˛ Ï̂«˛˛ô Ñ˛Ó˚yÓ˚ ãòƒ ›˛ƒy¡ôy!Ó˚Ç Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– x Ï̃Óï xò%̂ Ïõyî Ï̂òÓ˚ õyïƒ Ï̂õñ

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ myÓ˚y ≤Ã Ï̂Óü Ñ˛Ó˚y !Ñ˛ä%È ˛ôƒyÓ˚y!õ›˛yÓ˚ !ò!î≈‹T £zv z̨xyÓ˚~ú Óy Á Ï̂Î˚Ó ˛ô,¤˛yÎ˚ ˛ô!Ó˚Óì≈̨ ò Ñ˛Ó˚y £Î˚– ÎÖò

Ñœ̨ y Ï̂Î˚r›˛ ~ÓÇ ¢y¶≈̨ y Ï̂Ó˚Ó˚ õ Ï̂ïƒ !Ñ˛ä%È ì˛Ìƒ !Ó!òõÎ˚ Ñ˛Ó˚y £ Ï̂FäÈ ì˛Öò ˆ¢!›˛ £ƒyÑ˛yÓ˚ myÓ˚y â˛y!úì˛ £Î˚– ~Ó˚ õyïƒ Ï̂õ

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ !ÓÓÓ˚í ˛ô!Ó˚Óì≈̨ ò Ñ˛ Ï̂Ó˚Á ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆÜy˛ôò#Î˚ì˛y Ï̂Ñ˛ ≤Ã¶˛y!Óì˛ Ñ˛Ó˚y £Î˚–

8.3.6 ˆÓ˚˛ô%!v˛ Ï̂Î˚üò xye´õí (Repudiation Attack)
~!›˛ ~õò ~Ñ˛!›˛ xye´õí ˆÎÖy Ï̂ò ˆÑ˛y Ï̂òy !¢ Ï̂fi›˛õÈÙÈ~Ó˚ ˜Óï ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ˆÑ˛yòÁ !e´Î˚yÑ˛úy˛ô ¢¡ôyîò

Ñ˛Ó˚̂ Ïì˛ ˆîÁÎ˚y £Î˚ òy Óy ˆÑ˛y Ï̂òyÓ˚Ñ˛ Ï̂õÓ˚ ˆÎyÜy Ï̂Îy Ï̂Ü fl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ˆîÁÎ˚y £Î˚ òy– ~£z¶˛y Ï̂Ó ÎÖò ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛

!ò!î≈‹T !e´Î˚y Óy ˆúò Ï̂î Ï̂òÓ˚ ˆÌ Ï̂Ñ˛ !ÓÓ˚ì˛ Ó˚yÖy £Î˚ñ ì˛Öò ì˛y Ï̂Ñ˛ ˆÓ˚̨ ô%!v˛ Ï̂Î˚üò xƒy›˛yÑ˛ Ó Ï̂ú– Î!î xƒy!≤’ Ï̂Ñ˛üò

Óy !¢ Ï̂fi›˛õ!›˛ Ï̂Ñ˛ › Δ̨ƒyÑ˛ Ñ˛Ó˚yÓ˚ ãòƒ úÜ !e´Î˚y=!úÓ˚ Á˛ô Ï̂Ó˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ v z̨̨ ôÎ%_´ !òÎ˚s˛fí òy Ìy Ï̂Ñ˛ñ ì˛Öò £ƒyÑ˛yÓ˚

ì˛Ìƒ ¢M˛ÈyÓ˚í ≤Ã!e´Î˚yÓ˚ !òÎ˚s˛fí Ñ˛Ó˚yÓ˚ ¢%̂ ÏÎyÜ ˛ôyò– £ẑ Ïõú Óyì≈̨ y=!úÓ˚ ö§̨ y!Ñ˛ ˆîÁÎ˚yÓ˚ ãòƒ ˆÓ˚̨ ô%!v˛ Ï̂Î˚üò xƒy›˛yÑ˛

ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ~!›˛ ˆõyÓy£zú xƒyv˛£Ñ˛ ˆò›˛ÁÎ˚yÑ≈̨ =!úÓ˚ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛y Óƒy˛ôÑ˛¶˛y Ï̂Ó ≤Ã¶˛y!Óì˛ Ñ˛ Ï̂Ó˚–

8.3.7 ˆ¢yüƒyú £z!O!òÎ˚y!Ó˚Ç (Social Engineering)
ˆ¢yüƒyú £z!O!òÎ˚y!Ó˚Ç ~Ñ˛ ≤ÃÑ˛yÓ˚ òò Ï̂›˛Ñ˛!òÑ˛ƒyú xye´õí Îy õyò%̂ Ï°ÏÓ˚ õyò!¢Ñ˛ì˛yÓ˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛Ó˚y £Î˚–

~Ó˚ õyïƒ Ï̂õ ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ !Óºyhs˛ Ñ˛Ó˚y £Î˚ ~ÓÇ ì˛y Ï̂îÓ˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ îÓ˚Ñ˛y!Ó˚ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚y £Î˚–

ˆ¢£z ì˛Ìƒ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ñ xye´õíÑ˛yÓ˚#Ó˚y ˆò›˛ÁÎ˚y Ï̂Ñ≈̨  !òÎ%_´ ¢%Ó˚«˛y ≤Ã!e´Î˚y=!ú ~!v ¸̨̂ ÏÎ˚ ÎyÎ˚– ~!›˛ ≤ÃÌ Ï̂õ

ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ˛≤Ãú%∏˛ Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ ˆÜy˛ôò ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ ì˛yÓ˚̨ ô Ï̂Ó˚ ˆ¢!›˛Ó˚ õyïƒ Ï̂õ ¢yïyÓ˚í ¢%Ó˚«˛y ≤Ã!e´Î˚y

¶˛D Ñ˛ Ï̂Ó˚– ~£z xye´õí=!úÓ˚ õ Ï̂ïƒ ˆÓ!›˛Çñ !ö˛!üÇñ !fl˛ôÎ˚yÓ˚ !ö˛!üÇñ !≤Ã Ï̂›˛:!›˛Ç ~ÓÇ ˆfl˛ÒyÎ˚yÓ˚ÁÎ˚ƒyÓ˚ xhs˛¶%≈̨ _´ Ó˚̂ ÏÎ˚̂ ÏäÈ–

~Ñ˛Ñ˛ÌyÎ˚ ˆ¢yüƒyú £z!O!òÎ˚y!Ó˚Ç £ú ≤Ãì˛yÓ˚íyÓ˚ õyïƒ Ï̂õ xÌ≈ Óy xòƒ !Ñ˛ä%È !ã!ò Ï̂¢Ó˚ ˆúy¶˛ ˛ô)Ó˚í Ñ˛Ó˚yÓ˚ ~Ñ˛!›˛

¢yõy!ãÑ˛ ˆÑ˛Ôüú– ˆe´!v˛›˛ Ñ˛yv≈̨  ¢Ó˚ÓÓ˚y£Ñ˛yÓ˚# Ï̂îÓ˚ ˆö˛yò Ñ˛ú Óy £ẑ Ïõú=!ú ~£z ïÓ˚̂ ÏòÓ˚ xye´õ Ï̂íÓ˚ v z̨îy£Ó˚í–

8.3.8 xƒyv˛ÁÎ˚ƒyÓ˚ (Adware)
xƒyv˛ÁÎ˚ƒyÓ˚ ~õò ~Ñ˛ ïÓ˚̂ ÏòÓ˚ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Îy ˆÑ˛y Ï̂òy xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ õ Ï̂ïƒ ¢ÇÎ%_´ ˆÌ Ï̂Ñ˛ ì˛y Ï̂ì˛ xy¢y

!ÓK˛y˛ôò=!ú Ï̂Ñ˛ ˆîÖ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– ˆ≤Ãy@˘Ãyõ!›˛ â˛úyÑ˛yú#ò ~!›˛ ~Ñ˛!›˛ !ÓK˛y˛ôò ˆîÖyÎ˚– xƒyv˛ÁÎ˚ƒyÓ˚ x Ï̂òÑ˛›˛y

õƒyúÁÎ˚ƒyÓ˚ÈÙÈ~Ó˚ õ Ï̂ì˛y£z !ÓK˛y˛ôò=!ú Ï̂Ñ˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚=!ú Ï̂ì˛ õyÓ˚ydÑ˛ ¶˛y£zÓ˚y¢ £yòy ˆîÓyÓ˚ ˛ôÌ Ñ˛ Ï̂Ó˚
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ˆîÎ˚– ˆÎÖy Ï̂ò ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚y Ñ˛yã Ñ˛Ó˚̂ ÏäÈò ˆ¢Öy Ï̂ò ˛ô˛ô xy˛ô v z̨£ẑ Ïu˛yã e´õyÜì˛ !fl˛;˛ Ï̂ò ≤Ãî!ü≈ì˛ £Î˚– ¢yïyÓ˚íì˛ñ

!Óòyõ)̂ Ïúƒ ˛ôyÁÎ˚y ¢ö˛›˛ÁÎ˚ƒyÓ˚ ˆ≤Ãy@˘Ãyõ ~ÓÇ £zv z̨!›˛!ú!›˛=!ú £zr›˛yÓ˚̂ Ïò›˛ ˆÌ Ï̂Ñ˛ v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó˚yÓ˚ ¢õÎ˚ ~£z ïÓ˚̂ ÏòÓ˚

!Ó˛ôîãòÑ˛ xƒyv˛ÁÎ˚ƒyÓ˚ !¢ Ï̂fi›˛ Ï̂õ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚–

8.3.9 Ó˚y™õÁÎ˚ƒyÓ˚ (Ransomware)
~!›˛ £ú ~Ñ˛ ïÓ˚̂ ÏòÓ˚ ˝õ!Ñ˛ñ ÎyÓ˚ ö˛ Ï̂ú xye´õíÑ˛yÓ˚#Ó˚y !¢ Ï̂fi›˛ Ï̂õ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ë%̨ Ñ˛ Ï̂ì˛ Óyïy ˆîÎ˚ ~ÓÇ

ì˛yÓ˚̨ ô Ï̂Ó˚ ~£z ¢#õyÓk˛ì˛y x˛ô¢yÓ˚̂ ÏíÓ˚ ãòƒ !Ñ˛ä%È ˛ô!Ó˚õyí xÌ≈ îy!Ó Ñ˛ Ï̂Ó˚– ~£z õ%!_´˛ôí xòúy£zò myÓ˚y ≤Ãîyò

Ñ˛Ó˚y £ Ï̂ú ì˛ Ï̂Ó£z ÓƒÓ£yÓ˚Ñ˛yÓ˚# ì˛yÓ˚ !¢ Ï̂fi›˛õ ~ ë%̨ Ñ˛ Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò Óy ˆ¢£z ˛ô!Ó˚̂ Ï°ÏÓy ˆ˛ô Ï̂ì ˛ôyÓ˚̂ ÏÓò– Î!îÁ Ó˚y™ÁÎ˚y Ï̂Ó˚Ó˚

¢y Ï̂Ì úÑ˛ Ñ˛Ó̊y !¢ Ï̂fi›˛õ=!ú ¢%Ó̊«˛y !Ó Ï̂ü°Ï̂ ÏK˛Ó̊ ¢£yÎ̊ì˛yÎ̊ ˆÖyúy ÎyÎ̊– ì˛ Ï̂Ó v z̨ß̈ì˛ Ó̊y™õÁÎ̊yÓ̊ xye´õí!›˛ xye´y Ï̂hs˛Ó̊

!¢ Ï̂fi›˛ Ï̂õ Ñ˛ Ï̂Î˚Ñ˛!›˛ =Ó˚&c˛ô)í≈ ö˛y£zú ~ò!e´≤Wz Ñ˛ Ï̂Ó˚ ~ÓÇ ö˛y£zú=!ú õ%_´ Óy !v˛!e´≤Wz Ñ˛Ó˚yÓ˚ ãòƒ !Ñ˛ä%È x Ï̂Ì≈Ó˚

îy!Ó Ñ˛ Ï̂Ó˚– 13£z ˆõñ 2017ÈÙÈˆì˛ñ !ÓŸªÓƒy˛ô# ˆ@’yÓyú Ó˚y™ÁÎ˚ƒyÓ˚ ÚÁÎ˚yÇe´y£zÛ ("WannaCry") xye´õí !ÓŸª Ï̂Ñ˛ÈÙÈ~Ó˚

ü!_´ Ó%!G˛ Ï̂Î˚ !î Ï̂Î˚̂ ÏäÈ– ~!›˛ !ÓŸªã%̂ Ïv ¸̨ fl ∫̨yfl˛iƒ Ï̂¢Óy ˆÑ˛wñ !ü“ ~ÓÇ ¢Ó˚Ñ˛y!Ó˚ x!ö˛¢=!úÓ˚ Ñ˛!¡ôv z̨!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚

îÖú !ò Ï̂Î˚ õ%!_´˛ôí òy ˛ôyÁÎ˚y ˛ôÎ≈hs˛ !ò Ï̂ã Ï̂îÓ˚ !òÎ˚s˛f Ï̂í ˆÓ˚̂ ÏÖ Ìy Ï̂Ñ˛–

8.3.10 fl˛ôy£zÁÎ˚ƒyÓ˚ (Spyware)
fl˛ôy£zÁÎ˚ƒyÓ˚ ~Ñ˛!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Îy ˆÜy˛ôò ~ Ï̂ã Ï̂r›˛Ó˚ õ Ï̂ì˛y Ñ˛yã Ñ˛ Ï̂Ó˚– =Æâ˛Ó˚Ó,!_Ó˚ õ)ú ú«˛ƒ £ú £zr›˛yÓ˚̂ Ïò›˛

ÓƒÓ£yÓ˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ xãy Ï̂hs˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚y– fl˛ôy£zÁÎ˚ƒyÓ˚!›˛ !ö ̨ ÁÎ˚ƒyÓ˚=!úÓ˚ õ Ï̂ïƒ ˛ôyÁÎ˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚

Îy £zr›˛yÓ̊ Ï̂ò Ï̂›˛ ¢ÓyÓ̊ ãòƒ xÓy Ï̂ï v z̨̨ ôú∏˛– !üÑ˛yÓ̊ ÎÖò !ö ̨  ¢ö˛›˛ÁÎ̊ƒyÓ̊ £zòfi›˛ú Ñ˛ Ï̂Ó̊ñ ì˛Öò ÓƒyÑ˛~ Ï̂u˛ fl˛ôy£zÁÎ̊ƒyÓ̊!›˛

ì˛yÓ˚ xãy Ï̂hs˛ £zòfi›˛ú £ Ï̂Î˚ ÎyÎ˚ñ ÎyÓ˚ õyïƒ Ï̂õ xye´õíÑ˛yÓ˚#ñ !üÑ˛y Ï̂Ó˚Ó˚ !¢ Ï̂fi›˛õ ˆÌ Ï̂Ñ˛ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

8.3.11 ˆfl˛ÒÎ˚yÓ˚ÁÎ˚ƒyÓ˚ (Scareware)
ˆfl˛ÒÎ˚yÓ˚ÁÎ˚ƒyÓ˚ £ú ~Ñ˛ ïÓ˚̂ ÏòÓ˚ ˝õ!Ñ˛ ˆÎÖy Ï̂ò ˛ô˛ô xy˛ô ˆõ Ï̂¢ãÈÙÈ~Ó˚ õyïƒ Ï̂õ !¢ Ï̂fi›˛ Ï̂õ x Ï̂Ñ˛ Ï̂ãy ¢ö˛›˛ÁÎ˚ƒyÓ˚

v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó˚yÓ˚ ˛ôÓ˚yõü≈ ˆîÁÎ˚y £Î˚– ˆfl˛ÒÎ˚yÓ˚ÁÎ˚ƒy Ï̂Ó˚Ó˚ õ)ú ú«˛ƒ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Óy «˛!ì˛@˘Ãfl˛i Ï̂îÓ˚ õ Ï̂ïƒ v ẑ̨ ÏmÜ ˜ì˛!Ó˚

Ñ˛Ó˚y ~ÓÇ x≤Ãy¢!DÑ˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ v˛yv z̨ò Ï̂úyv˛ Ñ˛Ó˚yÓ˚ ãòƒ ì˛y Ï̂îÓ˚ v ẑ̨ Ïfl˛Ò ˆîÁÎ˚y– ~Öy Ï̂ò ˛ô˛ôÈÙÈxy˛ô v˛yÎ˚yúÜ!›˛ Ï̂Ñ˛

~Ñ˛!›˛ !¢ Ï̂fi›˛õ v˛yÎ˚yúÜ õ Ï̂ì˛y£z ˆîÖyÎ˚ñ !Ñ˛ls˛ ì˛yÓ˚y ˆ¢£z !£¢y Ï̂Ó ~Ñ˛ òÎ˚–

8.3.12 !ö˛!üÇ (Phishing)
!ö˛!üÇ ~Ñ˛!›˛ ¢y£zÓyÓ̊ ˝õ!Ñ˛– !ö˛!üÇ Ï̂Î̊Ó̊ õ)ú ú«˛ƒ £ú ¢Ç Ï̂Óîòü#ú ì˛Ìƒ ˆÎõò ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ òyõñ ˛ôy¢ÁÎ̊yv≈̨ ñ

ÓƒyÇÑ˛ xƒyÑ˛yv ẑ̨ Ïr›˛Ó˚ !ÓÓÓ˚í £zì˛ƒy!î ˛ôyÁÎ˚y– ~Öy Ï̂ò xye´õíÑ˛yÓ˚# ~Ñ˛!›˛ õ)ú Á Ï̂Î˚Ó Į̈̂ ô Ï̂ãÓ˚ xò%!ú!˛ô ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚

~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ ~!›˛ !üÑ˛y Ï̂Ó˚Ó˚ Ñ˛y Ï̂äÈ ˆ≤ÃÓ˚í Ñ˛ Ï̂Ó˚– ¶%̨ Ï̂Î˚y Á Ï̂Î˚Ó˛ô,¤˛y ~ÓÇ õ)ú Á Ï̂Î˚Ó˛ô,¤˛y=!ú v z̨¶˛Î˚£z ~Ñ˛£z

Ó˚Ñ˛õ ˆîÖ Ï̂ì˛ £Î˚ ì˛y£z !üÑ˛yÓ˚ Óy ¶%̨ _´ Ï̂¶˛yÜ#ÈÙÈ~Ó˚ ˛ôyÌ≈Ñ˛ƒ=!ú ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– ~Ó˚ ö˛ Ï̂ú !üÑ˛yÓ˚ Óy

¶%̨ _´ Ï̂¶˛yÜ# òÑ˛ú Á Ï̂Î˚Ó Į̈̂ ô Ï̂ã ì˛yÓ˚ ì˛Ìƒ ˆîÎ˚ Îy Óyhfl˛ Ï̂Ó xye´õíÑ˛yÓ˚#Ó˚ v˛y›˛y Ï̂Ó¢ fl˛iyòyhs˛!Ó˚ì˛ £Î˚– xye´õíÑ˛yÓ˚#

fl˛Òƒyõ Ñ˛Ó˚yÓ˚ ãòƒ ~£z ˆv˛›˛y ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£zãòƒ £ẑ Ïõú !ö˛!üÇ xyãÑ˛yú !ÓÖƒyì˛ £ Ï̂Î˚̂ ÏäÈ–
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8.3.13 ˛ôy¢ÁÎ˚yv≈̨  xye´õí (Password Attacks)
ÎÖò ˆÑ˛yòÁ xye´õíÑ˛yÓ˚# !üÑ˛y Ï̂Ó˚Ó˚ ˛ôy¢ÁÎ˚yv≈̨  ãyò Ï̂ì˛ â˛yÎ˚ ì˛Öò ì˛y Ï̂Ñ˛ ˛ôy¢ÁÎ˚yv≈̨  xye´õí Ó Ï̂ú– ~Ñ˛ãò

xye´õíÑ˛yÓ˚# ˛ôy¢ÁÎ˚yv≈̨ !›˛ xò%õyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ Óy ~õò ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ ˜ì˛!Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ˆÎ!›˛ ˛ôy¢ÁÎ˚yv≈̨ !›˛ Ï̂Ñ˛

xò%õyò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ Ó %›˛ Ï̂ö˛y¢≈ (brute force method) õyïƒ Ï̂õ ˆ¢!›˛ Ï̂Ñ˛ !¢ Ï̂fi›˛ Ï̂õ ÓƒÓ£y Ï̂Ó˚Ó˚ ˆâ˛‹Ty Ñ˛ Ï̂Ó˚–

~äÈyv ¸̨y x Ï̂òÑ˛ ˆ«˛ Ï̂e ~õò ~Ñ˛!›˛ v˛y›˛y Ï̂Ó¢ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Îy ~Ñ˛!›˛ ¢yïyÓ˚í ˛ôy¢ÁÎ˚yv≈̨  ïyÓ˚í Ñ˛ Ï̂Ó˚ ~ÓÇ ˆÑ˛yòÁ

ÁˆÏÎ˚Ó¢y£ẑ Ï›˛Ó˚ úÜ£zò Ñ˛Ó˚ˆÏì˛ ˆâ˛‹Ty Ñ˛ˆÏÓ˚–

8.4 õƒyúÁÎ˚ƒyÓ˚ (Malware)

£ƒyÑ˛yÓ̊Ó̊y Á Ï̂Î̊Ó¢y£z›˛=!ú Ï̂ì˛ !Óîƒõyò î%Ó≈úì˛y Ñ˛y Ï̂ã úy!Ü Ï̂Î̊ õƒy!ú¢y¢ ¢ö˛›˛ÁÎ̊ƒyÓ̊ (malicious software)ÈÙÈ~Ó̊

õyïƒ Ï̂õ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˛ô!Ó˚â˛Î˚ â%̨ !Ó˚ñ xy!Ì≈Ñ˛ «˛!ì˛ñ ˆv˛›˛y â%̨ !Ó˚ £zì˛ƒy!î Ñ˛yÎ≈Ñ˛úy˛ô Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛– õƒyúÁÎ˚ƒyÓ˚ Óú Ï̂ì˛

õƒy!ú¢y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚̂ ÏÑ˛ ˆÓyG˛yÎ˚ Îy ˆÑ˛yòÁ Ñ˛!¡ôv z̨›˛yÓ˚ !¢ Ï̂fi›˛ Ï̂õÓ˚ !e´Î˚yÑ˛úy˛ô Ï̂Ñ˛ Óyïy ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛

£Î˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ¢Ç Ï̂Óîòü#ú ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚– ~äÈyv ¸̨y ~Ó˚y ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ !¢ Ï̂fi›˛ Ï̂õ xƒy Ï̂:¢

xã≈ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ xfl ∫̨y¶˛y!ÓÑ˛ ~ÓÇ xÎy!â˛ì˛ ˆ˛ôyfi›˛ ~ÓÇ !ÓK˛y˛ôò ≤Ãîü≈ò Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– õƒyúÁÎ̊ƒyÓ̊ñ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

xãy Ï̂hs˛ ì˛yÓ˚ ˆõ!ü Ï̂ò £zòfi›˛ú £ Ï̂Î˚ ÎyÎ˚ ~ÓÇ !Ñ˛ä%È xfl ∫̨y¶˛y!ÓÑ˛ Ñ˛yã ¢¡ôyîò Ñ˛ Ï̂Ó˚ ~ÓÇ ˆÜy˛ôò#Î˚ ì˛Ìƒ ˛ôyâ˛yÓ˚

Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– !Ñ˛ä%È õƒyúÁÎ˚yÓ˚ ~õò¶˛y Ï̂Ó !v˛ãy£zò Ñ˛Ó˚y £Î˚ Îy Ï̂ì˛ ì˛yÓ˚y ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Á Ï̂Î˚Ó Ó yv z̨!ãÇ !e´Î˚yÑ˛úy˛ô

¢¡ô!Ñ≈̨ ì˛ ì˛Ìƒ !òÎ˚!õì˛¶˛y Ï̂Ó xòƒ ˆÑ˛yòÁ ¢%!Óïy Ï̂¶˛yÜ#Ó˚ Ñ˛y Ï̂äÈ ˆ≤ÃÓ˚í Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– õƒyúÁÎ˚ƒyÓ˚ õ)úì˛ !Ó!¶˛ß¨

xò%≤Ã Ï̂ÓüÑ˛yÓ˚# ¢ö˛›˛ÁÎ˚ƒyÓ˚̂ ÏÑ˛ ˆÓyG˛yÎ˚ ÎyÓ˚ õ Ï̂ïƒ Ñ˛!¡ôv z̨›˛yÓ˚ ¶˛y£zÓ˚y¢ Ó˚̂ ÏÎ˚̂ ÏäÈ– !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ õƒyúÁÎ˚ƒyÓ˚=!ú £ú

ˆ› Δ̨yãyòñ ÁÎ˚yõ≈ñ › Δ̨ƒy˛ô Ï̂v˛yÓ˚ñ fl˛ôy£zÁÎ˚ƒyÓ˚ñ xƒyv˛ÁÎ˚ƒyÓ˚ñ ˆüÎ˚yÓ˚ÁÎ˚ƒyÓ˚ñ Ó˚&›˛!Ñ˛›˛ñ ¶˛y£zÓ˚y¢ñ ú!ãÑ˛ Ó¡∫ñ !fl˛;˛≤Wz xƒy›˛yÑ˛ñ

ã!¡∫ñ e´y£zõÁÎ˚ƒyÓ˚ñ Ó˚y!Ó›˛ £zì˛ƒy!î– õƒyúÁÎ˚ƒyÓ˚ ¢yïyÓ˚íì˛ ˆÑ˛y Ï̂òy ¢ö˛›˛ÁÎ˚ƒyÓ˚ÈÙÈ~Ó˚ õ Ï̂ïƒ ú%Ñ˛y Ï̂òy Ìy Ï̂Ñ˛– ÎÖò

ÓƒÓ£yÓ˚Ñ˛yÓ˚# !ò!î≈‹T ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ £zòfi›˛ú Ñ˛ Ï̂Ó˚òñ ì˛Öò õƒyúÁÎ˚ƒyÓ˚!›˛ Ñ˛yÎ≈Ñ˛Ó˚ £ Ï̂Î˚ ÎyÎ˚ ~ÓÇ ~!›˛ !ò!î≈‹T ˆÑ˛y Ï̂òy

!¢ Ï̂fi›˛ Ï̂õ ì˛Ìƒ Óy úÜ=!ú ˆ≤ÃÓ˚í Ñ˛Ó˚̂ Ïì˛ ÷Ó˚& Ñ˛ Ï̂Ó˚– ~Öy Ï̂ò xyõÓ˚y !Ñ˛ä%È õƒy!ú¢y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ¢¡ô Ï̂Ñ≈̨  xy Ï̂úyâ˛òy

Ñ˛Ó˚Ó–

8.4.1 Ñ˛!¡ôv˛z›˛yÓ˚ ¶˛y£zÓ˚y¢

~Ñ˛!›˛ õƒy!ú¢y¢ ˆ≤Ãy@˘Ãyõ Îy ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ xK˛y Ï̂ì˛ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ˆúyv˛ £Î˚ ~ÓÇ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ ¢!e´Î˚ Ìy Ï̂Ñ˛ñ

ì˛y Ï̂Ñ˛ Ñ˛!¡ôv z̨›˛yÓ˚ ¶˛y£zÓ˚y¢ Ó Ï̂ú– ¢yïyÓ˚íì˛ñ ¶˛y£zÓ˚y¢=!ú £ú x¢Í v ẑ̨ Ïj Ï̂üƒ õyò%̂ Ï°ÏÓ˚ myÓ˚y ˜ì˛!Ó˚ Ñ˛ì˛=!ú ˆÑ˛yv˛–

¶˛y£zÓ˚y¢!›˛ !ò Ï̂ã£z ì˛yÓ˚ ≤Ã!ì˛!ú!˛ô ˜ì˛!Ó˚ Ñ˛Ó˚yÓ˚ «˛õì˛y Ó˚y Ï̂Ö ~ÓÇ ~!›˛ ¢£ Ï̂ã£z ˛ô%òÓ˚&Í˛ôyîò Ñ˛Ó˚y ÎyÎ˚– ~£z ïÓ˚̂ ÏòÓ˚

¢yïyÓ˚í ¶˛y£zÓ˚y¢ Ö%Ó «˛!ì˛Ñ˛yÓ˚Ñ˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ Ñ˛yÓ˚í ~!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ ˆõõ!Ó˚Ó˚ x Ï̂òÑ˛›˛y fl˛iyò @˘Ãy¢ Ñ˛ Ï̂Ó˚ ˆö˛ Ï̂ú

~ÓÇ !¢ Ï̂fi›˛õ!›˛ˆÑ˛ ï#Ó˚ Ñ˛ Ï̂Ó˚ ˆîÎ˚– x!ì˛!Ó˚_´ «˛!ì˛Ñ˛yÓ˚Ñ˛ ¶˛y£zÓ˚y¢ !¢ Ï̂fi›˛õÈÙÈ~Ó˚ ¢%Ó˚«˛y ÓƒÓfl˛iy!›˛ Ï̂Ñ˛ î%Ó≈ú Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó̊ ~ÓÇ ˆò›˛ÁÎ̊yÑ≈̨ =!ú Ï̂ì˛ äÈ!v˛̧ Ï̂Î̊ ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó̊– !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ¶˛y£zÓ̊y¢ Ó̊ Ï̂Î̊ Ï̂äÈ Îy ≤Ã!ì˛ÓäÈÓ̊ Ñ˛ Į̈̂ ô≈y Ï̂Ó̊›˛ ¢Çfl įy=!úÓ̊

Óƒy˛ôÑ˛ «˛!ì˛ Ñ˛ Ï̂Ó˚– !ò¡̈!ú!Öì˛ !Ó!¶˛ß̈ ïÓ˚̂ ÏòÓ˚ ¶˛y£zÓ˚y¢ ˆÎõò õƒy Ï̂e´y ¶˛y£zÓ˚y¢ñ ˆõõ!Ó˚ ˆÓ˚!¢ Ï̂v˛r›˛ ¶˛y£zÓ˚y¢ñ v˛y£ẑ ÏÓ˚Q

xƒyÑ˛üò ¶˛y£zÓ˚y¢ñ Á Ï̂Î˚ÓÈÙÈ!fl˛;˛!≤WzÇ ¶˛y£zÓ˚y¢ñ õy!Œ›˛ ˛ôy›≈̨ y£z›˛ ¶˛y£zÓ˚y¢ £zì˛ƒy!î Ó!í≈ì˛ Ó˚̂ ÏÎ˚̂ ÏäÈ–
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 õƒy Ï̂e´y ¶˛y£zÓ˚y¢ (Macro Virus) ≠ õƒy Ï̂e´y ¶˛y£zÓ˚y¢ñ xƒy!≤’ Ï̂Ñ˛ü Ï̂òÓ˚ õ Ï̂ïƒ õƒy Ï̂e´y xhs˛¶%≈̨ _´ Ñ˛ Ï̂Ó˚

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˜ì˛!Ó˚ Ñ˛Ó˚y ö˛y£zú=!ú Ï̂Ñ˛ ˆÎõò v˛Ñ˛ñ !˛ô!˛ô~¢ñ ~:~úñ ~õ!v˛!Ó (doc, pps, xls, MDB
files) ¢Çe´y!õì˛ Ñ˛ Ï̂Ó˚– ~=!ú ¢yïyÓ˚íì˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ õyïƒ Ï̂õ ˛ôy‡˛y Ï̂òy v˛Ñ%̨ Ï̂õr›˛=!ú Ï̂ì˛ ú%Ñ˛y Ï̂òy Ìy Ï̂Ñ˛–

v z̨îy£Ó˚ífl ∫̨Ó˚*˛ôñ õƒy Ï̂e´y ¶˛y£zÓ˚y Ï̂¢Ó˚ õ Ï̂ïƒ !Ó˚úy:ñ ÓyÓúyñ ˆõ!ú¢y.~ñ 079 ~õ/ÁÎ˚y£z 2 (Relax, bablas,
Mellisa.A, 079M/Y2k) £zì˛ƒy!î xhs˛¶%≈˛_´ Ó˚ˆÏÎ˚ˆÏäÈ–

 ˆõõ!Ó˚ ˆÓ˚!¢ Ï̂v˛r›˛ ¶˛y£zÓ˚y¢ (Memory Resident Virus) ≠ ˆõõ!Ó˚ ˆÓ˚!¢ Ï̂v˛r›˛ ¶˛y£zÓ˚y¢ ¢yïyÓ˚íì˛

Ñ˛!¡ôv z̨›˛yÓ˚ ˆõõ!Ó˚Ó˚ ˆ¶˛ì˛ Ï̂Ó˚ !ò Ï̂ã Ï̂Ñ˛ ¢ÇÎ%_´ Ñ˛ Ï̂Ó˚– x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ â˛úyÑ˛yú#ò ~!›˛ ¢!e´Î˚ £Î˚ ~ÓÇ ˆü°Ï

˛ôÎ≈hs˛ Ó˚ƒy Ï̂õ ú%Ñ˛y Ï̂òy ö˛y£zú=!ú Ï̂Ñ˛ î)!°Ïì˛ Ñ˛ Ï̂Ó˚– ˆõõ!Ó˚ ˆÓ˚!¢ Ï̂v˛r›˛ ¶˛y£zÓ˚y¢ÈÙÈ~Ó˚ v z̨îy£Ó˚í £úñ !¢~õ Ï̂ãñ ˆõ¶˛ñ

Ó˚ƒy Ï̂u˛:ñ ~õxyÓ˚̂ ÏÑ˛ úƒy!B˛ (CMJ, meve, randex, MRK lunky)–

 v˛y£ẑ ÏÓ˚Q xƒyÑ˛üò ¶˛y£zÓ˚y¢ (Direct Action Virus) ≠ ~£z ¶˛y£zÓ˚y¢!›˛ ÎÖò xye´õí Ñ˛ Ï̂Ó˚ ì˛Öò

~!›˛ õ)úì˛ ≤Ã!ì˛!ú!˛ô ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ÎÖò ~Ñ˛!›˛ !ò!î≈‹T !e´Î˚y ¢¡ôß¨ Ñ˛ Ï̂Ó˚ñ ì˛Öò ¶˛y£zÓ˚y¢ ˆ¢£z xò%ÎyÎ˚# ö˛y£zú

Óy !v˛ Ï̂Ó˚Q!Ó˚ Óy ˆö˛y”˛yÓ˚!›˛ Ï̂Ñ˛ !ò!î≈‹T x Ï̂›˛y~ Ï̂:Ñ˛ v˛›˛ Óƒy›˛ (AUTOEXEC.BAT) ~ ¢Çe´y!õì˛ Ñ˛ Ï̂Ó˚– ~£z

ïÓ˚̂ ÏòÓ˚ ¶˛y£zÓ˚y¢=!ú !Ó Ï̂ü°Ïì˛ £yv≈̨ !v˛ Ï̂fl˛ÒÓ˚ õ)ú !v˛ Ï̂Ó˚Q!Ó˚̂ Ïì˛ Ìy Ï̂Ñ˛ ì˛ Ï̂Ó ì˛yÓ˚y xÓfl˛iyò ˛ô!Ó˚Óì≈̨ ò Ñ˛ Ï̂Ó˚ â˛ Ï̂ú–

 Á Ï̂Î̊Ó !fl ;̨̨ !≤WzÇ ¶˛y£zÓ̊y¢ (Web Scripting Virus) ≠ !fl ;̨̨ !›˛Ç ¶˛y£zÓ̊y¢ ¢yïyÓ̊íì˛ ¢yõy!ãÑ˛ ˆò›˛ÁÎ̊y!Ñ≈̨

(Social networking) Óy £ẑ Ïõ Ï̂úÓ̊ õ Ï̂ì˛y Ó,£Í ãò¢ÇÖƒyÓ̊ myÓ̊y ÓƒÓ£*ì˛ Á Ï̂Î̊Ó¢y£z›˛=!ú Ï̂Ñ˛ ú«˛ƒ !£¢y Ï̂Ó !fl įÓ̊

Ñ˛ Ï̂Ó˚– Á Ï̂Î˚Ó !fl˛;˛!≤WzÇ xye´õ Ï̂íÓ˚ xyÓ˚Á ¢yïyÓ˚í v z̨îy£Ó˚í £ú !v˛!v˛Á~¢ xye´õí (DDoS attack)– Á Ï̂Î˚Ó

!fl ;̨̨ !≤WzÇ xye´õí î%£z ïÓ̊ Ï̂òÓ̊ £ Ï̂Î̊ Ìy Ï̂Ñ Ę̀ÙÙÙÈòòÈÙĘ̀ ôyÓ̊!¢¢ Ï̂›˛r›˛ ~ÓÇ ˛ôyÓ̊!¢¢ Ï̂›˛r›˛ (non-persistent and persistent
attack)–

 õy!Œ›˛˛ôy›≈̨ y£z›˛ ¶˛y£zÓ˚y¢ (Multipartitie Virus) ≠ õy!Œ›˛˛ôy›≈̨ y£z›˛ ¶˛y£zÓ˚y¢ ~Ñ˛!›˛ o&ì˛ äÈ!v ¸̨̂ ÏÎ˚ ˛ôv ¸̨y

¶˛y£zÓ˚y¢ Îy Ó%›˛ ˆ¢QÓ˚!›˛ Ï̂Ñ˛ xye´õí Ñ˛Ó˚̂ Ïì˛ Ó%›˛ £zò Ï̂ö˛QÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚– ~!›˛ ~Ñ˛y!ïÑ˛ v z̨̨ ôy Ï̂Î˚ xye´õí Ñ˛Ó˚̂ Ïì˛

˛ôy Ï̂Ó˚– ~Ñ˛£z ¢õ Ï̂Î˚ñ ~!›˛ Ó%›˛ ˆ¢QÓ˚ñ ~!:!Ñ˛v ẑ̨ Ï›˛Óú ~ÓÇ ˆ≤Ãy@˘Ãyõ ö˛y£zú=!ú Ï̂Ñ˛ ¢Çe´y!õì˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~£z

¶˛y£zÓ˚y¢!›˛ ¢òy_´ Ñ˛Ó˚y xyÓ˚Á G%§̨ !Ñ˛˛ô)í≈ Ñ˛yÓ˚í ~!›˛ ≤Ãâ%̨ Ó˚ ¢ÇÖƒÑ˛ fl˛iy Ï̂ò äÈ!v ¸̨̂ ÏÎ˚ Ìy Ï̂Ñ˛–

8.4.2 ÁÎ˚yõ≈ (Worm)
~Ñ˛!›˛ fl ∫̨ÈÙÈ≤Ã!ì˛Ó̊*˛ôÑ˛yÓ̊# õƒy!ú!üÎ̊y¢ ˆ≤Ãy@˘Ãyõ (malicious program) Îy ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õyïƒ Ï̂õ ˆÑ˛yòÁ õyò%̂ Ï°ÏÓ̊

£hfl˛ Ï̂«˛˛ô äÈyv ¸̨y£z äÈ!v ¸̨̂ ÏÎ˚ ˛ôv ¸̨̂ Ïì˛ ˛ôy Ï̂Ó˚– ¢yïyÓ˚íì˛ ÁÎ˚yõ≈=!ú Î Ï̂Ì‹T ˆõõ!Ó˚ ˆfl˛ô¢ ~ÓÇ !Óüyú Óƒyu˛v z̨£zÌ

(bandwidth) îÖú Ñ˛ Ï̂Ó˚ Ìy Ï̂Ñ˛ ÎyÓ˚ ö˛ Ï̂ú «˛!ì˛@˘Ãfl˛i Ñ˛!¡ôv z̨!›˛Ç !¢ Ï̂fi›˛õ ~ÓÇ ˆò›˛ÁÎ˚yÑ≈̨ =!ú Á¶˛yÓ˚̂ Ïúyv˛ £ Ï̂Î˚

ÎyÎ˚ ~ÓÇ ì˛y Ï̂îÓ˚ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛yÓ˚ Ü!ì˛ ï#Ó˚ (slow) £ Ï̂Î˚ ÎyÎ˚– ¢yïyÓ˚íì˛ñ Ñ˛!¡ôv z̨›˛yÓ˚ ÁÎ˚yõ≈=!ú £ẑ Ïõú xƒy›˛yâ˛ Ï̂õr›˛ñ

Á Ï̂Î˚Ó !úB˛ñ xy£z!¢!Ñ˛v z̨ !úB˛ñ !˛ô 2 !˛ô ˆò›˛ÁÎ˚yÑ≈̨  ~ÓÇ ˆò›˛ÁÎ˚yÑ≈̨  ˛ôƒy Ï̂Ñ˛ Ï̂›˛Ó˚ (email attachments, web
links, ICQ links, P2P networks, and network packets) õyïƒ Ï̂õ äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂v ¸̨–

8.4.3 ˆ› Δ̨yãyò (Trojans)
ˆ› Δ̨yãyò õƒyúÁÎ˚ƒyÓ˚ ¢yïyÓ˚íì˛ ~Ñ˛!›˛ Ö§y!›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Ó Ï̂ú õ Ï̂ò £Î˚ ì˛ Ï̂Ó ~!›˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ xye´õíÑ˛yÓ˚#Ó˚y

ì˛y Ï̂îÓ̊ ›˛y Ï̂Ü≈›˛ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ òyÜyú ˆ˛ô Ï̂Î̊ Ìy Ï̂Ñ˛– ì˛yÓ̊y ˆ¢yüƒyú £z!O!òÎ̊y!Ó̊Ç Ï̂Î̊Ó̊ õyïƒ Ï̂õ ˛ôyì˛y ö§̨ yî ÓƒÓ£yÓ̊
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Ñ˛ Ï̂Ó̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊# Ï̂îÓ̊ Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£ẑ Ï¢ ≤Ã Ï̂Óü Ñ˛ Ï̂Ó̊ò– ˆÑ˛y Ï̂òy !¢ Ï̂fi›˛ Ï̂õ ≤Ã Ï̂Óü Ñ˛Ó̊yÓ̊ ˛ô Ï̂Ó̊ ˆ› Δ̨yãyò ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

Ñ˛!¡ôv z̨!›˛Ç !¢ Ï̂fi›˛ Ï̂õ Ó˚yÖy v˛Ñ%̨ Ï̂õr›˛ â%̨ !Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ =Æâ˛Ó˚Ó,!_ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ~ÓÇ !¢ Ï̂fi›˛ Ï̂õ ÓƒyÑ˛ Ï̂v˛yÓ˚ xƒyˆÏ:¢

ˆ˛ô Ï̂ì˛ ˛ôy Ï̂Ó˚– ~äÈyv ¸̨y ~Ó˚y !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ «˛!ì˛ ¢yïò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ˆÎõòñ ˆv˛›˛y õ%̂ ÏäÈ ˆö˛úyñ ˆv˛›˛y ÓœÑ˛ñ ì˛Ìƒ

˛ô!Ó˚Óì≈̨ òñ v˛y›˛y Ñ˛!˛ô ~ÓÇ Ñ˛!¡ôv z̨!›˛Ç !¢ Ï̂fi›˛õ Á ˆò›˛ÁÎ˚yÑ≈̨ ÈÙÈ~Ó˚ Ñ˛õ≈î«˛ì˛y Óƒy£ì˛ Ñ˛Ó˚y £zì˛ƒy!î–

8.4.4 ~:≤’ Ï̂Î˚›˛ (Exploit)
~:≤’ Ï̂Î̊›˛ õƒyúÁÎ̊ƒyÓ̊ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ !v˛¶˛y£ẑ Ï¢ ≤Ã Ï̂Ó Ï̂üÓ̊ ãòƒ ¢ö˛›˛ÁÎ̊ƒy Ï̂Ó̊Ó̊ ö§̨ yÑ˛ ~ÓÇ ¢%Ó̊«˛y î%Ó≈úì˛yÓ̊ ¢%!Óïy

ˆòÎ˚– ~:≤’ Ï̂Î˚›˛ £ú ¢yïyÓ˚íì˛ ~Ñ˛!›˛ Óv ¸̨ xye´õ Ï̂í ÎyÁÎ˚yÓ˚ ≤ÃÌõ ïy˛ô– ~!›˛ Ñ˛ Į̈̂ ô≈y Ï̂Ó˚›˛ ¢Çfl˛iyÓ˚ Ñ˛!¡ôv z̨!›˛Ç

!v˛¶˛y£z¢=!ú Ï̂Ñ˛ ¢Çe´y!õì˛ Ñ˛Ó˚yÓ˚ ãòƒ ˆüú Ï̂Ñ˛yv˛ òy Ï̂õ ~Ñ˛!›˛ ˆäÈyR õƒyúÁÎ˚ƒyÓ˚ ˆ˛ôv˛ Ï̂úyv˛ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ~ÓÇ

¢Ç Ï̂Óîòü#ú ì˛Ìƒ ¶˛yu˛y Ï̂Ó˚ xò%≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚– ~:≤’ Ï̂Î˚›˛ !Ñ˛›˛=!ú Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢!›˛ Ï̂Ñ˛ fl˛Òƒyò Ñ˛Ó˚yÓ˚ õyïƒ Ï̂õ

¢ö˛›˛ÁÎ˚ƒy Ï̂Ó˚Ó˚ î%Ó≈úì˛y= Ï̂úy ¢òy_´ Ñ˛ Ï̂Ó˚ ~ÓÇ ˛ô Ï̂Ó˚ ˆ¢=!ú Ï̂ì˛ x!ì˛!Ó˚_´ õƒyúÁÎ˚ƒyÓ˚ £zòfi›˛ú Ñ˛ Ï̂Ó˚ ¢Çe´õ Ï̂íÓ˚

õyey Óyv ¸̨y Ï̂ì˛ Ìy Ï̂Ñ˛– xƒy Ï̂v˛yÓ öœ̨ ƒyü ˆ≤’Î˚yÓ˚ñ xƒy Ï̂v˛yÓ !Ó˚v˛yÓ˚ñ £zr›˛yÓ˚̂ Ïò›˛ ~: Ï̂≤’yÓ˚yÓ˚ñ ÁÓ˚yÑ˛ú ãy¶˛yñ ¢yò ãy¶˛y

£zì˛ƒy!îÓ˚ õ Ï̂ì˛y ¢ö˛›˛ÁÎ˚ƒyÓ˚=!ú ¢Çe´õ Ï̂íÓ˚ ãòƒ ~:≤’ Ï̂Î˚›˛ !Ñ˛›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚–

8.4.5 Ó›˛¢ (Bots)
Ó›˛ Ñ˛Ìy!›˛ ˆÓ˚yÓ›˛ ˆÌ Ï̂Ñ˛ ~ Ï̂¢ Ï̂äÈ– Ó›˛ £ú õ)úì˛ ~Ñ˛!›˛ õy!ú!¢Î˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚ Îy xy Ï̂Ü ˆÌ Ï̂Ñ˛ ˆ≤Ãy@˘Ãyõ

Ñ˛Ó˚y Ñ˛yã=!ú ¢¡ôyîò Ñ˛ Ï̂Ó˚ ~ÓÇ xòƒ ˆò›˛ÁÎ˚yÑ≈̨  !¢ Ï̂fi›˛ Ï̂õÓ˚ ¢y Ï̂Ì ˆÎyÜy Ï̂ÎyÜ fl˛iy˛ôò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Ó›˛=!ú

¶˛y Ï̂úy ~ÓÇ õ® î%Ó˚Ñ˛ Ï̂õÓ˚ Ñ˛yã£z Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– «˛!ì˛Ñ˛yÓ˚Ñ˛ Ó›˛=!ú ¢Çe´y!õì˛ £ Ï̂Î˚ î)Ó˚Óì≈̨ # xye´õíÑ˛yÓ˚# Ï̂Ñ˛

!¢ Ï̂fi›˛ Ï̂õÓ˚ ¢¡ô)í≈ !òÎ˚s˛fí Ñ˛ Ï̂Ó˚– ¢Çe´y!õì˛ £ÁÎ˚yÓ˚ ˛ô Ï̂Ó˚ñ ~£z Ó›˛=!ú Ï̂Ñ˛ ã!¡∫ (zombie) Óúy £Î˚– ≤ÃÌ Ï̂õ !Ó˛ô%ú

¢ÇÖƒÑ˛ Ñ˛!¡ôv z̨!›˛Ç ˆõ!üò Ï̂Ñ˛ @˘Ã&˛ô Ñ˛Ó˚y £Î˚ ì˛yÓ˚̨ ôÓ˚ x“ ¢õ Ï̂Î˚Ó˚ õ Ï̂ïƒ ì˛y Ï̂îÓ˚ ~Ñ˛¢y Ï̂Ì ¢Çe´y!õì˛ Ñ˛Ó˚y £Î˚–

~£z ãyì˛#Î̊ ¢Çe´y!õì˛ ˆò›˛ÁÎ̊yÑ≈̨ Ï̂Ñ˛ ˆÓy›˛ Ï̂ò›˛ òy Ï̂õ v˛yÑ˛y £Î̊– «˛!ì˛Ñ˛yÓ̊Ñ˛ !ò Ï̂î≈üyÓú# (harmful instruction)ÙÈ~Ó̊

¢y£y Ï̂Îƒ ~Ñ˛¢y Ï̂Ì ¢õhfl˛ Ó›˛ Ï̂ò›˛ ¢_y Ï̂Ñ˛ (Botnet entities) !òÎ˚s˛fí Ñ˛Ó˚y ÎyÎ˚– £zr›˛yÓ˚̂ Ïò›˛ ¢Ç Ï̂ÎyÜ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚

Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢ !òÓ˚y˛ôî ˛£ÁÎ˚y v z̨!â˛ì˛– xòƒÌyÎ˚ Ö%Ó ¢£ Ï̂ã£z ¢Çe´y!õì˛ !v˛¶˛y£z¢ Ö%Ó x“ ¢õ Ï̂Î˚Ó˚ õ Ï̂ïƒ

Ó›˛ Ï̂ò Ï̂›˛Ó˚ ~Ñ˛!›˛ xÇ Ï̂ü ˛ô!Ó˚íì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

8.4.6 Ó˚&›˛!Ñ˛›˛ (Rootkit)
Ó˚&›˛!Ñ˛›˛ ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ õƒyúÁÎ˚ƒyÓ˚ Îy !ò Ï̂ã Ï̂Ñ˛ Ñ˛!¡ôv z̨!›˛Ç !¢ Ï̂fi›˛ Ï̂õÓ˚ !¶˛ì˛ Ï̂Ó˚ Ü¶˛#Ó˚¶˛y Ï̂Ó ú%!Ñ˛ Ï̂Î˚ Ó˚y Ï̂Ö

~ÓÇ !ò Ï̂ã Ï̂Ñ˛ ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ˆîÎ˚ òy– Ó˚&›˛!Ñ˛›˛ ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ ÁÎ˚yõ≈ñ Ó›˛ ~ÓÇ xòƒyòƒ õƒyúÁÎ˚ƒy Ï̂Ó˚Ó˚ v z̨̨ ô!fl˛i!ì˛

ú%!Ñ˛ Ï̂Î˚ Ó˚yÖ Ï̂ì˛ ¢y£yÎƒ Ñ˛ Ï̂Ó˚– ~!›˛ ¢Ó Ï̂â˛ Ï̂Î˚ !Ó˛ôIòÑ˛ õƒyúÁÎ˚ƒy Ï̂Ó˚Ó˚ Ó˚*˛ô !£¢y Ï̂Ó ˛!Ó Ï̂Ó!â˛ì˛– ~!›˛ ¢yïyÓ˚íì˛

ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆõ!ü Ï̂ò !Ó!¶˛ß¨ !e´Î˚yÑ˛úy Į̈̂ ôÓ˚ Á˛ôÓ˚ òãÓ˚ Ó˚y Ï̂Öñ ~!›˛ ˆõ!ü Ï̂ò ˆò›˛ÁÎ˚yÑ≈̨  › Δ̨ƒy!ö˛Ñ˛ fl˛Òƒyò Ñ˛ Ï̂Ó˚ñ

ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊ ¢¡ø!ì˛ Óƒì˛#ì˛ õƒy!ú!üÎ̊y¢ ˆ≤Ãy@˘Ãyõ=!ú £zòfi›˛ú Ñ˛ Ï̂Ó̊ñ ~!›˛ Ñ˛!¡ôv z̨!›˛Ç ˆõ!ü Ï̂òÓ̊ õ)úƒÓyò ¢¡ôî=!ú Ï̂Ñ˛

£y£zãƒyÑ˛Á Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊ñ Óy ~!›˛ ˆõ!üò!›˛ Ï̂Ñ˛ ˆÓy›˛ Ï̂ò›˛ÈÙÈ~Ó̊ !ò Ï̂î≈ü õ Ï̂ì˛y â˛yúòy Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– Ó̊&›˛!Ñ˛›˛ õƒyúÁÎ̊ƒyÓ̊!›˛Ó̊

õ Ï̂ïƒ v»̨ ˛ôyÓ˚ñ ˆúyv˛yÓ˚ ~ÓÇ Ó˚&›˛!Ñ˛›˛ !ò Ï̂ã£z Ìy Ï̂Ñ˛– v»̨ ˛ôyÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆõ!ü Ï̂ò Ó˚&›˛!Ñ˛›˛ Ï̂Ñ˛ £zòfi›˛ú Ñ˛ Ï̂Ó˚ ˆîÎ˚–

~Ñ˛!›˛ v˛yv z̨ò Ï̂úyv˛ !˛ô!v˛~ö˛ Óy ÁÎ˚yv≈̨  ö˛y£ẑ ÏúÓ˚ õyïƒ Ï̂õ ˆõ!ü Ï̂ò Ó˚&›˛!Ñ˛›˛ õƒyúÁÎ˚ƒyÓ˚ ≤Ã Ï̂Óü Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– x Ï̂òÑ˛

ïÓ̊ Ï̂òÓ̊ Ó̊&›˛!Ñ˛›˛ Ó̊ Ï̂Î̊ Ï̂äÈ ˆÎõòñ Ñ˛y Ï̂ò≈ú Ó̊&›˛!Ñ˛›˛ñ £yv≈̨ ÁÎ̊ƒyÓ̊ Ó̊&›˛!Ñ˛›˛ñ ¶˛yâ%≈̨ Î̊yúy£ẑ Ïãüò Ó̊&›˛!Ñ˛›˛ñ Ó%›˛!Ñ˛›˛ñ ˆõõ!Ó̊ Ó̊&›˛!Ñ˛›˛ñ

ˆòÑ˛y¢≈ Ó˚&›˛!Ñ˛›˛ £zì˛ƒy!î–
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8.5 ¢y£zÓyÓ˚ !òÓ˚y˛ô_y

˛ô,!ÌÓ#Óƒy!˛ô !v˛!ã›˛y£ẑ Ïãüò xyõy Ï̂îÓ˚ ã#Óò Ï̂Ñ˛ x Ï̂òÑ˛ ¢%̂ ÏÎyÜ ~ÓÇ fl ∫̨yFäÈ®ƒ !î Ï̂Î˚̂ ÏäÈ– fl˛øy›≈̨  !¢!›˛¢ £ú ~!›˛Ó˚

≤ÃÌõ ~ÓÇ xì˛ƒhs˛ ≤Ã Ï̂Î˚yãò#Î˚ ˛ôî Ï̂«˛˛ô– ~!›˛ xÌ≈̃ Ïò!ì˛Ñ˛¶˛y Ï̂Ó xò@˘Ã¢Ó˚ õyò%̂ Ï°ÏÓ˚ ãòƒ ¢y◊Î˚# õ)̂ ÏúƒÓ˚ xyÓy¢òñ

î«˛ òÜÓ˚ Ü!ì˛ü#úì˛y ~ÓÇ Üí˛ô!Ó˚Ó£òñ ˛ôÎ≈yÆ ˛ô!Ó˚fl˛ÒyÓ˚ ãú ¢Ó˚ÓÓ˚y£ñ !Óî%ƒÍ ¢Ó˚ÓÓ˚y£ñ ¢ƒy!ò Ï̂›˛üòñ õãÓ%ì˛

xy£z!›˛ ¢Ç Ï̂ÎyÜñ òyÜ!Ó˚̂ ÏÑ˛Ó˚ xÇü@˘Ã£ Ï̂íÓ˚ ¢y Ï̂Ì ¢%üy¢òñ fl ∫̨yfl˛iƒ Á !ü«˛yÓ˚ ¢%̂ ÏÎyÜ¢%!Óïy ~ÓÇ òyÜ!Ó˚Ñ˛ Ñ˛y‡˛y Ï̂õy Ï̂ì˛

¢y£zÓyÓ̊ÈÙÈxye´õ Ï̂íÓ̊ G%§̨ !Ñ˛Á Óyv˛̧ Ï̂äÈ– ¢y£zÓyÓ̊ !¢!Ñ˛v z̨!Ó̊!›˛ Óy ¢%Ó̊«˛y £ú ¢Ó̊Oyõñ ò#!ì˛ ¢%Ó̊«˛y ïyÓ̊íyñ ¢%Ó̊«˛y !ò Ï̂î≈!üÑ˛yñ

G%§̨ !Ñ˛ ÓƒÓfl˛iy˛ôòyÓ˚ ˛ôk˛!ì˛ñ !e´Î˚yÑ˛úy˛ôñ ≤Ã!ü«˛íñ ¢ Ï̂Ó≈y_õ xò%ü#úòñ xyŸªy¢ ~ÓÇ ≤ÃÎ%!_´ Îy ¢y£zÓyÓ˚ ˛ô!Ó˚̂ ÏÓüñ

¢Çfl˛iy ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ¢¡ôî Ó˚«˛yÓ˚ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ¢Çfl˛iy ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ¢¡ôî Óú Ï̂ì˛

ˆÓyG˛yÎ̊ ¢ÇÎ%_´ Ñ˛!¡ôv z̨!›˛Ç !v˛¶˛y£z¢ñ Ñ˛õ≈#ñ xÓÑ˛y‡˛y Ï̂õy (infrastructure), xƒy!≤’ Ï̂Ñ˛üòñ ˛ô!Ó̊ Ï̂°ÏÓyñ ˆ›˛!ú Ï̂ÎyÜy Ï̂ÎyÜ

~ÓÇ ì˛yÓ˚ xhs˛¶%≈̨ _´ ¢y£zÓyÓ˚ ˛ô!Ó˚̂ ÏÓü ~ÓÇ/xÌÓy ¢!M˛Èì˛ ì˛ Ï̂ÌƒÓ˚ ¶˛yu˛yÓ˚–

¢y£zÓyÓ˚ ˛ô!Ó˚̂ ÏÓ Ï̂ü ≤Ã!ì˛¤˛yò ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆv˛›˛y Á ¢¡ô Ï̂îÓ˚ Ó˚«˛íy Ï̂Ó«˛í Á G%§̨ !Ñ˛Ó˚ !ÓÓ˚& Ï̂k˛ ≤Ãy¢!DÑ˛

¢%Ó˚«˛y !ò!ÿ˛ì˛ Ñ˛Ó˚yÓ˚ ≤Ã Ï̂â˛‹Ty Ï̂Ñ˛£z ¢y£zÓyÓ˚ !òÓ˚y˛ô_y Ó Ï̂ú– xyã Óƒ!_´Üì˛ ~ÓÇ ÓƒÓ¢y!Î˚Ñ˛ ã#Óò ˛ô%̂ ÏÓ˚y˛ô%!Ó˚

xyhs˛É¢ÇÎ%_´ ˆò›˛ÁÎ˚yÑ≈̨ ÈÙÈ~Ó˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ü#ú– õyò%̂ Ï°ÏÓ˚ ˜îò!®ò ã#Ó Ï̂òÓ˚ ≤ÃyÎ˚ ≤Ã!ì˛!›˛ ˆ«˛ Ï̂e fl ∫̨Î˚Ç!e´Î˚ì˛y !ò Ï̂Î˚

~ Ï̂¢ Ï̂äÈ fl˛øy›≈̨ Ï̂ò¢ ~ÓÇ !Óúy!¢ì˛y– ~£z fl˛øy›≈̨  !v˛¶˛y£z¢=!ú ì˛Ìƒ ¶˛y[˛yÓ˚ ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚– ~£z ˆv˛›˛y â%̨ !Ó˚ ~ÓÇ/xÌÓy

ö§̨ y Ï̂¢Ó˚ v ẑ̨ Ïj Ï̂üƒ !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ G%•̨ !Ñ˛˛ô)í xye´õí £ Ï̂Î˚ Ìy Ï̂Ñ˛– ˆv˛›˛y ¢%Ó˚«˛y ~Ñ˛Ñ˛yú#ò !e´Î˚yÑ˛úy˛ô òÎ˚ó ~!›˛

~Ñ˛!›˛ x!Ó!FäÈß¨ ≤Ã!e´Î˚y ÎyÓ˚ ãòƒ v z̨qyÓò# ≤Ã!ì˛Ó˚«˛y ÓƒÓfl˛iy îÓ˚Ñ˛yÓ˚–

8.5.1 ¢Çe´y!õì˛ !¢ Ï̂fi›˛õ=!úÓ˚ ú«˛í

¶˛y£zÓ˚y¢=!ú !Ó!¶˛ß¨ v z̨̨ ôy Ï̂Î˚ Ñ˛yã Ñ˛ Ï̂Ó˚– !Ñ˛ä%È ¢!e´Î˚ ÌyÑ˛ Ï̂Ó ÎÖò ~!›˛Ó˚ ¢y Ï̂Ì Î%_´ £ÁÎ˚y xƒy!≤’ Ï̂Ñ˛üò!›˛

â˛úõyò ÌyÑ˛ Ï̂Ó– xòƒ=!ú ¢!e´Î̊ £ Ï̂Ó ÎÖò£z ˆõ!üò!›˛ â˛yú% £ Ï̂Ó– ¢Çe´y!õì˛ !¢ Ï̂fi›˛õ=!úÓ̊ !Ñ˛ä%È ¢yïyÓ̊í ú«˛íƒ=!ú

£ú ≠

 Ñ˛!¡ôv z̨›˛yÓ˚!›˛ fl ∫̨y¶˛y!Ó Ï̂Ñ˛Ó˚ ˆâ˛ Ï̂Î˚ ï# Ï̂Ó˚ â˛ Ï̂ú–

 Ñ˛!¡ôv z̨›˛yÓ˚ xƒy!≤’ Ï̂Ñ˛üò=!ú !‡˛Ñ˛ Ñ˛yã Ñ˛ Ï̂Ó˚ òy–

 !v˛fl˛Ò v»̨ y£z¶˛ ~ÓÇ !v˛fl˛Ò=!ú Ï̂Ñ˛ òyÜyú (access) Ñ˛Ó˚y ÎyÎ˚ òy–

 !≤Ãr›˛ Ñ˛Ó˚y ¢Ω˛Ó £Î˚ òy–

 xfl ∫̨y¶˛y!ÓÑ˛ñ e&!›˛Ó˚ Óyì≈̨ y !fl˛;˛ Ï̂ò ≤Ãî!ü≈ì˛ £Î˚–

 v˛yÎ˚yúÜ Ó: ~ÓÇ ˆõò%=!ú !ÓÑ,̨ ì˛ £Î˚–

 xƒy!r›˛¶˛y£zÓ˚y¢ ˆ≤Ãy@˘Ãyõ!›˛ £‡˛yÍ x«˛õ £ Ï̂Î˚ ˆÜ Ï̂äÈ Óy ˛ô%òÓ˚yÎ˚ xyÓ˚Ω˛ Ñ˛Ó˚y Îy Ï̂Ó òy–

 xƒy!r›˛¶˛y£zÓ˚y¢ ˆ≤Ãy@˘Ãyõ £zòfi›˛ú Ñ˛Ó˚y Îy Ï̂Ó òy–

 ˆv˛fl˛Ò›˛ Į̈̂ ô òì%̨ ò ~ÓÇ xfl ∫̨y¶˛y!ÓÑ˛ xy£zÑ˛ò v z̨̨ ô!fl˛iì˛ £Î˚–

 !fl˛ôÑ˛yÓ˚ ˆÌ Ï̂Ñ˛ xq$ì˛ ¢ÇÜ#ì˛ Óy ü∑ Óyãy Ï̂òy £Î˚–
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 ˆÑ˛yòÁ ¢yïyÓ˚í xƒy!≤’ Ï̂Ñ˛üò £‡˛yÍ Ñ˛ Ï̂Ó˚ Ñ˛!¡ôv z̨›˛yÓ˚ ˆÌ Ï̂Ñ˛ xî,üƒ £ Ï̂Î˚ ÎyÎ˚–

 Ñ˛!¡ôv z̨›˛yÓ˚ ≤Ã!ì˛!e´Î˚y Óı˛ Ñ˛ Ï̂Ó˚ ˆîÎ˚ Óy ~!›˛ áò áò úÑ˛ £ Ï̂Î˚ ÎyÎ˚–

 Ñ˛!¡ôv z̨›˛yÓ˚!›˛ e´ƒyü £ Ï̂Î˚ ÎyÎ˚ ~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ ≤Ã!ì˛ Ñ˛ Ï̂Î˚Ñ˛ !õ!ò Ï̂›˛ ~!›˛ ˛ô%òÓ˚yÎ˚ â˛yú% £Î˚–

 Ñ˛!¡ôv z̨›˛yÓ˚!›˛ !ò Ï̂ã ˆÌ Ï̂Ñ˛ ˛ô%òÓ˚yÎ˚ â˛yú% £Î˚ ~ÓÇ ÎÌyÓ˚#!ì˛ â˛ Ï̂ú òy–

 Ñ˛!¡ôv z̨›˛y Ï̂Ó˚Ó˚ ˛ôÎ≈yÆ Ó˚ƒyõ (RAM) ÌyÑ˛ Ï̂úÁ ˆõõ!Ó˚Ó˚ Óy£ẑ ÏÓ˚ ÌyÑ˛y e&!›˛ Óyì≈̨ y=!ú v z̨̨ ô!fl˛iì˛ £Î˚–

 !v˛fl˛Ò ~Ó˚Ó˚ (error) ˆîÖyÎ˚–

 v z̨£ẑ Ïu˛yã ›˛yfl˛Ò õƒy Ï̂òãyÓ˚ ÷Ó˚& Ñ˛Ó˚y ÎyÎ˚ òy–

 ¢yïyÓ˚í ˆö˛y”˛yÓ˚=!ú =Æ (Hide) £ˆÏÎ˚ ÎyÎ˚–

8.5.2 xƒy!r›˛ ¶˛y£zÓ˚y¢ ≠

xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢ £ú Ñ˛!¡ôv z̨›˛yÓ˚ Óy ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢ £zòfi›˛ú Ñ˛Ó˚y ~Ñ˛!›˛ ¢%Ó˚«˛y ˆ≤Ãy@˘Ãyõ ˆÎ!›˛ õƒyúÁÎ˚ƒyÓ˚

myÓ˚y xye´yhs˛ £ÁÎ˚yÓ˚ ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛ Ï̂Ó˚– Î!î ~Ñ˛!›˛ Ñ˛!¡ôv z̨›˛yÓ˚ õƒyúÁÎ˚ƒyÓ˚ myÓ˚y ¢Çe´y!õì˛ £ Ï̂Î˚ ˛ô Ï̂v ¸̨ ì˛ Ï̂Ó

~Ñ˛!›˛ ¢y£zÓyÓ˚ xye´õíÑ˛yÓ˚# ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ¢õhfl˛ Ñ˛#ÈÙÈˆfl˛T…yÑ˛ Ñ˛ƒy˛ôâ˛yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ ò!Ì˛ôe â%̨ !Ó˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚

Óy xòƒ Ï̂Ñ˛ xye´õí Ñ˛Ó˚yÓ˚ ãòƒ ì˛yÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚!›˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ~ Ï̂«˛ Ï̂e ˆÎ Ï̂Ñ˛yòÁ x˛ôy Ï̂Ó˚!›˛Ç !¢ Ï̂fi›˛õ

¢Çe´y!õì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚– xyõÓ˚y ~Ó˚ ≤Ã!ì˛Ñ˛yÓ˚ !£¢y Ï̂Ó xƒy!r›˛ ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ÓƒÓ£yÓ˚ Ñ˛!Ó˚– ~!›˛ ≤ÃyÎ˚ü£z ˆÑ˛yòÁ

¢%Ó̊«˛y ˛ôƒy Ï̂Ñ˛ Ï̂ãÓ̊ xÇü !£¢y Ï̂Ó xhs˛¶%≈̨ _´ Ñ˛Ó̊y £Î̊– ¢õ¢ƒy!›˛ £ú xƒy!r›˛ ¶˛y£zÓ̊y¢=!ú ¢Ó¢õÎ̊ ¢y£zÓyÓ̊ xye´õíÑ˛yÓ̊# Ï̂îÓ̊

¢y Ï̂Ì ì˛yú Ó˚yÖ Ï̂ì˛ ˛ôy Ï̂Ó˚ òy– xye´õíÑ˛yÓ˚#Ó˚y e´õyÜì˛ òì%̨ ò ïÓ˚̂ ÏòÓ˚ õƒyúÁÎ˚ƒyÓ˚ ˜ì˛!Ó˚ Ñ˛Ó˚̂ ÏäÈ ~ÓÇ £zr›˛yÓ˚̂ Ïò Ï̂›˛

ˆäÈ Ï̂v ¸̨ !î Ï̂FäÈ– ≤Ã!ì˛!îò õƒyúÁÎ˚ƒy Ï̂Ó˚Ó˚ ~õò x Ï̂òÑ˛Ü%!ú òì%̨ ò ¢Çfl˛ÒÓ˚í ≤ÃÑ˛y!üì˛ £ Ï̂Î˚̂ ÏäÈ Îy ˆÑ˛yòÁ xƒy!r›˛ ¶˛y£zÓ˚y¢

ˆ≤Ãy@˘Ãyõ ì˛y Ï̂îÓ˚ ¢Ñ˛ú Ï̂Ñ˛ ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ~ÓÇ ¢%Ó˚«˛y !î Ï̂ì˛ ˛ôy Ï̂Ó˚ òy– ~£z Ñ˛yÓ˚̂ Ïí£z xyõy Ï̂îÓ˚ ˛ô Ï̂«˛ ~!›˛ ˆÓyG˛y

=Ó˚&c˛ô)í≈ ˆÎ xƒy!r›˛ÈÙÈ¶˛y£zÓ˚y¢=!ú xyõy Ï̂îÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚̂ ÏÑ˛ ¢%Ó˚!«˛ì˛ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ñ !Ñ˛ls˛ ~!›˛ ¢õhfl˛

ïÓ˚̂ ÏòÓ˚ õƒyúÁÎ˚ƒyÓ˚ ¢òy_´ Óy Óı˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ òy– xyÓ˚Á ¶˛y Ï̂úy ˆÓyG˛yÓ˚ ãòƒñ xyõÓ˚y ãyò Ï̂Óy ˆ≤Ãy@˘Ãyõ=!ú

Ñ˛#¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó̊– v z̨îy£Ó̊í ≠ òÓ̊›˛ò xƒy!r›˛¶˛y£zÓ̊y¢ (Norton Antivirus), õƒyÑ˛xy!ö˛ xƒy!r›˛ ¶˛y£zÓ̊y¢ (McAfee
Antivirus), !Ó›˛ö˛y£zu˛yÓ˚ xƒy!r›˛¶˛y£zÓ˚y¢ (Bitdefender), Ñ%̨ £zÑ˛ !£ú xƒy!r›˛¶˛y£zÓ˚y¢ (Quick Heal), ~!¶˛!ã

xƒy!r›˛¶˛y£zÓ˚y¢ (AVG)–

 xƒy!r›˛ ¶˛y£zÓ˚y¢ !Ñ˛¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ≠ ¢yïyÓ˚í¶˛y Ï̂Ó xƒy!r›˛ ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚ñ õƒyúÁÎ˚ƒyÓ˚=!ú Ï̂Ñ˛

î%!›˛ v z̨̨ ôy Ï̂Î˚ ¢òy_´ Ñ˛ Ï̂Ó˚ ≠ fl ∫̨y«˛Ó˚ ¢òy_´Ñ˛Ó˚í (signature detection) ~ÓÇ xyâ˛Ó˚í ¢òy_´Ñ˛Ó˚í (behavior
detection)– fl ∫̨y«˛Ó˚ ¢òy_´Ñ˛Ó˚í x Ï̂òÑ˛›˛y õyòÓ ˛≤Ã!ì˛ Ï̂Ó˚yï ÓƒÓfl˛iyÓ˚ (human immune system) õ Ï̂ì˛y Ñ˛yã

Ñ˛ Ï̂Ó̊– ~!›˛ õƒyúÁÎ̊ƒyÓ̊ Ó Ï̂ú ˛ô!Ó̊!â˛ì˛ ˆ≤Ãy@˘Ãyõ=!úÓ̊ ˜Ó!ü‹Tƒ Óy fl ∫̨y«˛ Ï̂Ó̊Ó̊ ¢y Ï̂Ì !õú xy Ï̂äÈ ~õò ˆ≤Ãy@˘Ãyõ ˆÖ§yãyÓ̊

ãòƒ Ñ˛!¡ôv z̨›˛yÓ˚ fl˛Òƒyò Ñ˛ Ï̂Ó˚– ~!›˛ ˛ô!Ó˚!â˛ì˛ õƒyúÁÎ˚ƒy Ï̂Ó˚Ó˚ ~Ñ˛!›˛ x!¶˛ïyòÈÙÈ~Ó˚ Á˛ô Ï̂Ó˚ !¶˛!_ Ñ˛ Ï̂Ó˚ Ñ˛yã!›˛ Ñ˛ Ï̂Ó˚–

Î!î Ñ˛!¡ôv z̨›˛y Ï̂Ó̊ !Ñ˛ä%È ˆ≤Ãy@˘Ãyõ x!¶˛ïy Ï̂ò ˆÑ˛y Ï̂òy ~Ñ˛!›˛ ˛ôƒy›˛y Ï̂ò≈Ó̊ ¢y Ï̂Ì ˆõ Ï̂ú ì˛ Ï̂Ó xƒy!r›˛ ¶˛y£zÓ̊y¢ ¢ö˛›˛ÁÎ̊ƒyÓ̊!›˛

ˆ¢£z ˆ≤Ãy@˘Ãyõ!›˛ !òÓ̊ Į̈̂ ô«˛ Ñ˛Ó̊yÓ̊ ˆâ˛‹Ty Ñ˛ Ï̂Ó̊– !£v z̨õƒyò £z!õv z̨ò !¢ Ï̂fi›˛ Ï̂õÓ̊ õ Ï̂ì˛yñ òì%̨ ò ˛ôyÁÎ̊y õƒyúÁÎ̊ƒy Ï̂Ó̊Ó̊ ˆÌ Ï̂Ñ˛

Ó̊«˛y ˆ˛ô Ï̂ì˛ ¢Ó≈îy õƒyúÁÎ̊ƒyÓ̊ x!¶˛ïyò!›˛ xy˛ô Ï̂v˛›˛ Ñ˛Ó̊y îÓ̊Ñ˛yÓ̊ £Î̊– xƒy!r›˛ ¶˛y£zÓ̊y¢ ˆÑ˛Óú «˛!ì˛Ñ˛yÓ̊Ñ˛ !£¢y Ï̂Ó

˛ô!Ó̊!â˛ì˛ õƒyúÁÎ̊ƒyÓ̊ ˆÌ Ï̂Ñ˛£z Ó̊«˛y Ñ˛Ó̊ Ï̂ì˛ ˛ôy Ï̂Ó̊– ¢õ¢ƒy!›˛ £ú ¢y£zÓyÓ̊ xye´õíÑ˛yÓ̊#Ó̊y ~ì˛ o&ì˛ òì%̨ ò õƒyúÁÎ̊ƒyÓ̊
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˜ì˛!Ó̊ Ñ˛Ó̊ Ï̂äÈ Îy Ï̂ì˛ xƒy!r›˛ ¶˛y£zÓ̊y¢ !Ó Ï̂e´ì˛yÓ̊y ì˛yÓ̊ ¢y Ï̂Ì Ü!ì˛ !õ!ú Ï̂Î̊ â˛ú Ï̂ì˛ òy ˛ôy Ï̂Ó̊– ö˛úfl ∫̨Ó̊*˛ôñ ÓƒÓ£yÓ̊Ñ˛yÓ̊#Ó̊

xƒy!r›˛ ¶˛y£zÓ˚y¢!›˛ ¢¡±!ì˛ !Ñ˛¶˛y Ï̂Ó xy˛ô Ï̂v˛›˛ Ñ˛Ó˚y £ Ï̂Î˚!äÈú ì˛y !Ó Ï̂Óâ˛òy òy Ñ˛ Ï̂Ó˚£z ¢Ó¢õÎ˚ õƒyúÁÎ˚ƒy Ï̂Ó˚Ó˚ !Ñ˛ä%È

òì%̨ ò Ó˚*˛ô ˛ôyÁÎ˚y ÎyÎ˚ Îy xy!r›˛È ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ Ï̂Ñ˛ x Ï̂Ñ˛ Ï̂ãy Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

xyâ˛Ó˚í ¢òy_´Ñ˛Ó˚̂ ÏíÓ˚ ˆ«˛ Ï̂eñ xƒy!r›˛ ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚!›˛ ˛ô!Ó˚!â˛ì˛ õƒyúÁÎ˚ƒyÓ˚ ¢òy_´ Ñ˛Ó˚yÓ˚ ˆâ˛‹Ty Ñ˛ Ï̂Ó˚

òyñ ì˛ Ï̂Ó ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ Ñ˛!¡ôv z̨›˛y Ï̂Ó˚ £zòfi›˛ú Ñ˛Ó˚y ¢ö˛›˛ÁÎ˚ƒyÓ˚=!úÓ˚ xyâ˛Ó˚í ˛ôÎ≈̂ ÏÓ«˛í Ñ˛ Ï̂Ó˚– ÎÖò ˆÑ˛yòÁ

ˆ≤Ãy@˘Ãyõ ¢ Ï̂®£ãòÑ˛¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ˆÎõò ˆÑ˛yòÁ ¢%Ó˚!«˛ì˛ ö˛y£zú ˆ˛ô Ï̂ì˛ ˆâ˛‹Ty Ñ˛Ó˚y Óy xòƒ ˆÑ˛yòÁ ˆ≤Ãy@˘Ãyõ

¢Ç Ï̂üyïò Ñ˛Ó˚yÓ˚ ˆâ˛‹Ty Ñ˛Ó˚yñ xyâ˛Ó˚í !¶˛!_Ñ˛ xƒy!r›˛ ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚ƒyÓ˚ ~£z¢Ó ¢ Ï̂®£ãòÑ˛ !e´Î˚y Ï̂Ñ˛ !â˛!£´ì˛

Ñ˛ Ï̂Ó˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ ~£z !Ó°Ï̂ ÏÎ˚ ¢ì˛Ñ≈̨  Ñ˛ Ï̂Ó˚– ~£z ˛ôk˛!ì˛!›˛ òì%̨ ò ïÓ˚̂ ÏòÓ˚ õƒyúÁÎ˚ƒy Ï̂Ó˚Ó˚ !ÓÓ˚& Ï̂k˛ ¢%Ó˚«˛y

¢Ó˚ÓÓ˚y£ Ñ˛ Ï̂Ó˚ ˆÎ=!ú õƒyúÁÎ˚ƒyÓ˚ x!¶˛ïy Ï̂ò ~Öò !Óîƒõyò ˆò£z– ~£z ˛ôk˛!ì˛Ó˚ ¢õ¢ƒy £ú ~!›˛ !õÌƒy ¢ì˛Ñ≈̨ ì˛y

v z̨Í˛ôß¨ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– Ñ˛!¡ôv z̨›˛yÓ˚ ÓƒÓ£yÓ˚Ñ˛yÓ˚#ñ Ñ˛# xò%õ!ì˛ ˆî Ï̂Óò ~ÓÇ !Ñ˛ Ñ˛Ó˚̂ ÏÓò òy ˆ¢ ¢¡ô Ï̂Ñ≈̨  x!ò!ÿ˛ì˛

ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ò ~ÓÇ ¢õ Ï̂Î˚Ó˚ ¢y Ï̂Ì ¢y Ï̂Ì !ì˛!ò ~£z ¢õhfl˛ ¢ì˛Ñ≈̨ ì˛y=!úÓ˚ Ñ˛y Ï̂äÈ ¢Ç Ï̂Óòü#ú £ Ï̂Î˚ v z̨‡˛ Ï̂Óò–

ÓƒÓ£yÓ˚Ñ˛yÓ˚# ì˛yÓ˚ Ñ˛!¡ôv z̨›˛yÓ˚ xye´õí ~ÓÇ ¢Çe´õ Ï̂íÓ˚ ãòƒ v z̨ß√%_´ ˆÓ˚̂ ÏÖ ≤Ã!ì˛!›˛ ¢ì˛Ñ≈̨ ì˛yÓ˚ Á˛ôÓ˚ Úfl ∫̨#Ñ˛yÓ˚

Ñ˛Ó˚&òÛ (click on Accept) ~ !Ñœ̨ Ñ˛ Ñ˛Ó˚̂ Ïì˛ ≤Ã Ï̂Ó˚y!â˛ì˛ £ Ï̂ì˛ ˛ôy Ï̂Ó˚ò– ˆ¢ Ï̂«˛ Ï̂eñ xyâ˛Ó˚í!›˛ ¢òy_´ £ÁÎ˚yÓ˚ ¢õÎ˚

õƒyúÁÎ˚ƒyÓ˚!›˛ ¢Ω˛Óì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ˆõ!ü Ï̂ò £z!ì˛õ Ï̂ïƒ â˛ Ï̂ú ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ ~ÓÇ xƒy!r›˛ ¶˛y£zÓ˚y¢ ¢ö˛›˛ÁÎ˚yÓ˚ ì˛y Ï̂Ñ˛

¢òy_´ Ñ˛Ó˚yÓ˚ xy Ï̂Ü õƒyúÁÎ˚ƒyÓ˚!›˛ !Ñ˛ ˛ôî Ï̂«˛˛ô !ò Ï̂Î˚!äÈúñ ì˛y ÓƒÓ£yÓ˚Ñ˛yÓ˚# ãyò Ï̂ì˛ ˛ôy Ï̂Ó˚ò òy–

8.5.3 ö˛yÎ˚yÓ˚ÁÎ˚yú

ö˛yÎ̊yÓ̊ÁÎ̊yú ~õò ~Ñ˛!›˛ !¢ Ï̂fi›˛õ Îy î%!›˛ ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ õ Ï̂ïƒ xƒy Ï̂:¢ !òÎ̊s f̨í ò#!ì˛ ≤Ã Ï̂Î̊yÜ Ñ˛ Ï̂Ó̊ ˆÎõò xyõy Ï̂îÓ̊

Óƒ!_´Üì˛ úƒyò (LAN) ~ÓÇ ˛ôyÓ!úÑ˛ £zr›˛yÓ˚̂ Ïò Ï̂›˛Ó˚ õ Ï̂ïƒ xƒy Ï̂:¢ !òÎ˚s˛fí– ö˛yÎ˚yÓ˚ÁÎ˚ƒyú !òï≈yÓ˚í Ñ˛ Ï̂Ó˚ ˆÎñ ˆÑ˛yò

x¶˛ƒhs˛Ó˚#í ˛ô!Ó˚̂ Ï°ÏÓy=!ú Óy£ẑ ÏÓ˚ ˆÌ Ï̂Ñ˛ xƒy Ï̂:¢ Ñ˛Ó˚y Îy Ï̂Ó ~ÓÇ Óy£ẑ ÏÓ˚Ó˚ ˆÑ˛yò ˆÑ˛yò ˛ô!Ó˚̂ Ï°ÏÓy Ï̂Ñ˛ xƒy Ï̂:¢ Ñ˛Ó˚̂ Ïì˛

xò%õ!ì˛ ˆîÁÎ˚y £ Ï̂Ó– ò#!ì˛Üì˛¶˛y Ï̂Óñ ö˛yÎ˚yÓ˚ÁÎ˚yú!›˛ Ï̂Ñ˛ ~õò ~Ñ˛!›˛ ˆ≤Ãy@˘Ãyõ !£¢y Ï̂Ó ¶˛yÓy ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ Îy ~Ñ˛!›˛

› Δ̨ƒy!ö˛Ñ˛ ÓœÑ˛ Ñ˛Ó˚yÓ˚ ãòƒ ~ÓÇ ~Ñ˛!›˛ › Δ̨ƒy!ö˛ Ï̂Ñ˛Ó˚ xò%õ!ì˛ ˆîÁÎ˚yÓ˚ ãòƒ ÓƒÓ£*ì˛ £Î˚– ö˛yÎ˚yÓ˚ÁÎ˚yú!›˛ xyõy Ï̂îÓ˚

ˆò›˛ÁÎ̊y Ï̂Ñ≈̨ Ó̊ ~Ñ˛ãò ¢%Ó̊«˛y ≤Ã£Ó̊#– ö˛yÎ̊yÓ̊ÁÎ̊yú=!úÁ =Ó̊&c˛ô)í≈ Ñ˛yÓ̊í ~=!ú ~Ñ˛!›˛ ~Ñ˛Ñ˛ Úˆâ˛yÑ˛ ˛ô Ï̂Î̊r›˛Û ¢Ó̊ÓÓ̊y£

Ñ˛ Ï̂Ó˚ ˆÎÖy Ï̂ò ¢%Ó˚«˛y ~ÓÇ !òÓ˚#«˛y î%Ó˚Ñ˛ Ï̂õÓ˚ Ñ˛yÎ≈£z ¢¡ôß¨ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚– ~Ñ˛!›˛ ö˛yÎ˚yÓ˚ÁÎ˚yú ˆÑ˛yòÁ ˆò›˛ÁÎ˚yÑ≈̨

≤Ãüy¢Ñ˛ Ï̂Ñ˛ !Ó!¶˛ß¨ ì˛Ìƒ ¢Ó˚ÓÓ˚y£ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚ ˆÎõòñ ~Ó˚ õ Ï̂ïƒ !î Ï̂Î˚ Ñ˛# ïÓ˚̂ ÏòÓ˚ ì˛Ìƒ ~ÓÇ Ñ˛# ˛ô!Ó˚õyí ì˛Ìƒ

!Ü Ï̂Î˚!äÈúñ ~Ó˚ õ Ï̂ïƒ Ñ˛ì˛=!ú ö˛yÎ˚yÓ˚ÁÎ˚yú!›˛ Ï̂Ñ˛ ˆ¶˛ Ï̂à ˆö˛úyÓ˚ ˆâ˛‹Ty Ñ˛ Ï̂Ó˚!äÈú £zì˛ƒy!î– ˆÑœ̨ yãv˛ ¢y!Ñ≈̨ ›˛ !¢!Ñ˛v z̨!Ó˚!›˛

!›˛!¶˛ !¢ Ï̂fi›˛ Ï̂õÓ˚ õ Ï̂ì˛y ö˛yÎ˚yÓ˚ÁÎ˚yú ˆÑ˛Óú xƒy Ï̂:¢ Ï̂Ñ˛ Óyïy ˆîÎ˚ òyñ ÎyÓ˚y xy Ï̂ü˛ôy Ï̂ü ¢ Ï̂®£ãòÑ˛¶˛y Ï̂Ó ˆáyÓ˚y Ï̂ö˛Ó˚y

Ñ˛Ó˚̂ ÏäÈ ì˛y Ï̂îÓ˚ Á˛ôÓ˚Á òãÓ˚îy!Ó˚ Ñ˛ Ï̂Ó˚ ~ÓÇ ÎyÓ˚y ¢%Ó˚«˛y úAá Ï̂òÓ˚ ˆâ˛‹Ty Ñ˛ Ï̂Ó˚ ì˛y Ï̂îÓ˚ ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ¢£yÎ˚ì˛y Ñ˛ Ï̂Ó˚–

 ~Ñ˛!›˛ ö˛yÎ˚yÓ˚ÁÎ˚y Ï̂úÓ˚ ≤ÃyÌ!õÑ˛ v ẑ̨ Ïjüƒ ≠ õ)úì˛ ö˛yÎ˚yÓ˚ÁÎ˚yú ˆò›˛ÁÎ˚yÑ≈̨ !›˛ Ï̂Ñ˛ ¢%Ó˚!«˛ì˛ Ñ˛Ó˚yÓ˚ ãòƒ

!ì˛ò!›˛ !ã!ò¢ Ñ˛ Ï̂Ó˚ ≠

1 ~!›˛ xyÜì˛ ˆv˛›˛y=!ú Ï̂Ñ˛ ÓœÑ˛ Ñ˛ Ï̂Ó˚ ÎyÓ˚ õ Ï̂ïƒ £ƒyÑ˛y Ï̂Ó˚Ó˚ xye´õí ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚–

2 ~!›˛ ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ¢Ó ì˛Ìƒ ˆÜy˛ôò Ó˚y Ï̂Ö– Îy xy˛ôyì˛î,!‹T Ï̂ì˛ ˆî Ï̂Ö õ Ï̂ò £Î˚ ˆÎ ¢õhfl˛ Ó!£Ü≈yõ# › Δ̨ƒy!ö˛Ñ˛

ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ˆÌ Ï̂Ñ˛ òÎ˚ ÓÓ˚Ç ö˛yÎ˚yÓ˚ÁÎ˚yú ˆÌ Ï̂Ñ˛ v z̨q(ì˛ £ Ï̂Î˚̂ ÏäÈ– ~ Ï̂Ñ˛ ˆò›˛ÁÎ˚yÑ≈̨  xƒy Ï̂v»̨ ¢ › Δ̨y™ Ï̂úüò

(NAT) Óúy £Î˚–
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3. ~!›˛ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e Ó!£Ü≈yõ# › Δ̨ƒy!ö˛Ñ˛=!ú Ï̂Ñ˛ ¢òy_´ Ñ˛ Ï̂Ó˚ î)Ó˚Óì≈̨ # ¢y£z›˛=!ú Ï̂ì˛ xƒy Ï̂:¢

¢#õyÓk˛ Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚–

8.6 ¢yÓ˚yÇü

 ¢y£zÓyÓ̊ xye´õí ì˛Ìƒ xã≈ò Óy xy!Ì≈Ñ˛ v z̨̨ ôyã≈̂ ÏòÓ̊ ~Ñ˛!›˛ x Ï̃Óï ˆâ˛‹Ty– ˆõy›˛yõ%!›˛ ¢y£zÓyÓ̊ xye´õí Ï̂Ñ˛

Á Ï̂Î˚Ó !¶˛!_Ñ˛ xye´õí ~ÓÇ !¢ Ï̂fi›˛õ !¶˛!_Ñ˛ xye´õí !£¢y Ï̂Ó ˆ◊!íÓk˛ Ñ˛Ó˚y £Î˚–

 ¢y£zÓyÓ˚ ¢%Ó˚«˛y £ú î«˛ì˛y ˆÑ˛Ôüú ~ÓÇ !Ó!¶˛ß¨ ≤Ã!e´Î˚yÓ˚ ¢õy Ï̂Óü Îy ˆò›˛ÁÎ˚yÑ≈̨ ñ Ñ˛!¡ôv z̨›˛yÓ˚ñ ˆ≤Ãy@˘Ãyõ

Á ˆv˛›˛y Ï̂Ñ˛ !Ó!¶˛ß̈ õƒyúÁÎ̊ƒyÓ̊ Á ì˛y Ï̂îÓ̊ xye´õíñ «˛!ì˛ ~ÓÇ xò%̂ Ïõyîò£#ò xƒy Ï̂: Ï̂¢Ó̊ ˆÌ Ï̂Ñ˛ ¢%Ó̊«˛y

≤Ãîyò Ñ˛ Ï̂Ó˚–

 !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ xƒy›˛yÑ˛ v z̨̨ ôú¶˛ƒì˛yÓ˚ !ÓÓ˚& Ï̂k˛ ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚y £Î˚– ~£z ˆ«˛ Ï̂e xye´õíÑ˛yÓ˚#

!¢ Ï̂fi›˛ Ï̂õ xye´õí Ñ˛ Ï̂Ó˚ Îy Ï̂ì˛ ≤ÃÑ,̨ ì˛ ÓƒÓ£yÓ˚Ñ˛yÓ˚# ~£z xye´õ Ï̂íÓ˚ ¢õÎ˚ ˆv˛›˛y Óy ö˛y£zú xƒy Ï̂:¢

Ñ˛Ó˚ˆÏì˛ òy ˛ôyˆÏÓ˚–

 fl˛ô%!ö˛Ç ~Ñ˛!›˛ xye´õí ˆÎÖy Ï̂ò xye´õíÑ˛yÓ˚# Óy ˆ≤Ãy@˘Ãyõ ~õò¶˛y Ï̂Ó Ñ˛yã Ñ˛ Ï̂Ó˚ ˆÎò ì˛yÓ˚y ˆ¢£z

!¢ Ï̂fi›˛õ Óy ˆò›˛ÁÎ˚y Ï̂Ñ≈̨ Ó˚ ˜Óï ÓƒÓ£yÓ˚Ñ˛yÓ˚#–

 ˆ¢yüƒyú £z!O!òÎ˚y!Ó˚Ç ~Ñ˛ ≤ÃÑ˛yÓ˚ xye´õí Îy õyò%̂ Ï°ÏÓ˚ õyò!¢Ñ˛ì˛yÓ˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ Ñ˛Ó˚y £Î˚– ~Ó˚

õyïƒ Ï̂õ ˆÑ˛yòÁ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂Ñ˛ !Óºyhs˛ Ñ˛Ó˚y £Î˚ ~ÓÇ ì˛y Ï̂îÓ˚ Ñ˛yäÈ ˆÌ Ï̂Ñ˛ îÓ˚Ñ˛y!Ó˚ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚y

£Î̊–

 Ó˚y™õÁÎ˚ƒyÓ˚ £ú ~Ñ˛ ïÓ˚̂ ÏòÓ˚ ˝õ!Ñ˛ñ ÎyÓ˚ ö˛ Ï̂ú xye´õíÑ˛yÓ˚#Ó˚y !¢ Ï̂fi›˛ Ï̂õ ÓƒÓ£yÓ˚Ñ˛yÓ˚# Ï̂îÓ˚ ë%̨ Ñ˛ Ï̂ì˛ Óyïy

ˆîÎ˚ Óy xƒy Ï̂:¢ Ï̂Ñ˛ ¢#õyÓk˛ Ñ˛ Ï̂Ó˚ ~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ ~£z ¢#õyÓk˛ì˛y x˛ô¢yÓ˚̂ ÏíÓ˚ ãòƒ xÌ≈ îy!Ó Ñ˛ Ï̂Ó˚–

 õƒyúÁÎ̊ƒyÓ̊ Óú Ï̂ì˛ õƒy!ú¢y¢ ¢ö˛›˛ÁÎ̊ƒyÓ̊ Ï̂Ñ˛ ˆÓyG˛yÎ̊ Îy ˆÑ˛yòÁ Ñ˛!¡ôv z̨›˛yÓ̊ !¢ Ï̂fi›˛ Ï̂õÓ̊ !e´Î̊yÑ˛úy˛ô Ï̂Ñ˛

Óyïy ≤Ãîyò Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚ ~ÓÇ ÓƒÓ£yÓ˚Ñ˛yÓ˚#Ó˚ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚̂ Ïì˛ ÓƒÓ£*ì˛ £Î˚–

 xƒy!r›˛ ¶˛y£zÓ˚y¢ £ú Ñ˛!¡ôv z̨›˛yÓ˚ Óy ˆõyÓy£zú !v˛¶˛y£ẑ Ï¢ £zòfi›˛ú Ñ˛Ó˚y ~Ñ˛!›˛ ¢%Ó˚«˛y ˆ≤Ãy@˘Ãyõ ˆÎ!›˛

õƒyúÁÎ˚ƒyÓ˚ myÓ˚y xye´yhs˛ £ÁÎ˚yÓ˚ £yì˛ ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛ Ï̂Ó˚–

8.7 xò%ü#úò#

1. ¢y£zÓyÓ˚ xye´õíÈÙÈ~Ó˚ v ẑ̨ Ïjüƒ Ñ˛#⁄

2. ¢y£zÓyÓ˚ ¢%Ó˚«˛y ÓúˆÏì˛ !Ñ˛ ˆÓyˆÏG˛ò⁄

3. !v˛òy Ï̂Î˚ú xö˛ ¢y!¶≈̨ ¢ xƒy›˛yÑ˛ Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

4. fl˛ô%!ö˛Ç !Ñ˛⁄

5. Ó˚y™õÁÎ˚yÓ˚ !Ñ˛⁄
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6. ˆ› Δ̨yãyò !Ñ˛⁄

7. ö˛yÎ˚yÓ˚ÁÎ˚yú Óú Ï̂ì˛ !Ñ˛ ˆÓy Ï̂G˛ò⁄

8.8 v z̨_Ó˚ ¢Ç Ï̂Ñ˛ì˛

1. xò%̂ ÏFäÈî 8.3

2. xò%̂ ÏFäÈî 8.2

3. xò%̂ ÏFäÈî 8.3.2

4. xò%̂ ÏFäÈî 8.3.4

5. xò%̂ ÏFäÈî 8.3.9

6. xò%̂ ÏFäÈî 8.4.3

7. xò%̂ ÏFäÈî 8.5.3
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