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$ Um‰ t{]mk- nMv

$ Iºyq-́ -dns‚ {]h¿Ø\ bqWn-‰p-Iƒ

$ lm¿Uvsh-b¿

# t{]mk dp-Iƒ

#  aZ¿t_m¿Uv

#  s]cn-s -̂d-ep-Ifpw t]m¿´p-Ifpw

# saΩdn ˛ {]mY-anI saΩdn, ZznXob

saΩdn

# Iºyq-́ -dn¬ saΩ-dn-bpsS D]-tbmKw

#  C≥]p v́ Hu v́]p v́ D]-I-c-W-ßƒ

$ C -̨thÃv

# \n¿am¿P\ am¿K-ßƒ

#  lcnX Iºyq-́ nwKv

$ tkm v̂‰vvshb¿

# knÃw tkm^v‰ v vsh-b¿ (Hm∏-td -

‰nMvknÃw, ̀ mj t{]mk- dpIƒ, bq´n-

en‰n  tkm^v‰vshb¿)

# Bπn-t°-j≥ tkm v̂‰vvsh-b¿ (s]mXp

D]-tbm-Kw, {]tXyI D]-tbmKw)

# kzX{¥ Hm∏¨ tkmgvkv tkm^v‰vsh-

b¿

# {^osh-bdpw sjb¿sh-bdpw

# DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vsh-b¿

(Proprietary software)

$ lyqa¨shb¿/ssehvsh-b¿

{][m\ Bibßƒ
C∂sØ temIØv \ap°v Iºyq-́ -dp-Ifpw AXns‚ D]-

tbm-K-ßfpw ]cn-N-b-ap-≠v. \¬Ip∂ \n¿tZ-i-ßƒ°-

\pk-cn®v Um‰ kzoI-cn-°p-Ibpw t{]mk v sNbvXv

Hu v́]p v́ {]Z¿in-∏n-°pIbpw sNøp∂ thK-X-tb-dnb Hcp

Ce-Ivt{Sm-WnIv D]-I-cWamWv Iºyq-́ ¿. Hcp Iºyq-́ ¿

knÃ-Øns‚ ASn-ÿm\ cq]-I¬∏-\-bpsS Ah-tem-

I\w Cu ]mT-̀ m-KØv Ah-X-cn-∏n-°p-∂p. Hcp Iºyq-́ ¿

knÃØns‚ hnhn[ LSI-ßƒ Fßns\ {Iao-I-cn-°-

s∏-´n-cn-°p∂p F∂pw, Hcp {]tXyI Npa-Xe \n¿∆-ln-

°m≥ GsX√mw {]h¿Ø-\-ßƒ \S-Øp∂p F∂pw

ChnsS N¿® sNøp-∂p. Hcp Iºyq-´-dn\v {][m-\-ambpw

c≠v LS-I-ß-fm-Wp-≈-Xv. lm¿Uvsh-bdpw tkm v̂‰vsh-

bdpw. Hcp Iºyq-́ ¿ kwhn-[m-\-hp-ambn _‘-s∏´ F√m

`uXnI L-SI-ß-tfbpw lm¿Uvsh-b¿ F∂v kqNn-∏n-

°p∂p. Hcp \n¿±njvS {]hrØn sNøp∂ lm¿Uv-sh-b-

dn-\p≈ Hcp Iq´w \n¿t±-i-ß-fmWv tkm^v‰v-shb¿.

Iºyq-́ ¿ D]-tbmKn®v \nXy-Po-hn-X-Ønse GsX-¶nepw

{]iv\w \ap°v ]cn-l-cn-t°-≠-n hcp-tºmƒ, Um‰ t{]m-

k v sNbvXv AXn-\m-h-iy-amb hnh-c-ßƒ \mw DXv]m-

Zn-∏n-°p-∂p. Cu A[ym-b-Øn¬ BZyw Um‰ t{]mk-

 nßns‚ Bi-b-ßƒ Ah-X-cn-∏n-°p-I-bpw, Um‰

t{]mk- nßn\v Hcp Iºyq-́ -dns‚ {]h¿Ø\ ̀ mKßƒ

klm-bn-°p-∂Xv Fßs\ F∂v N¿®-sN-øp-Ibpw sNøp-

∂p. AXn-\p-tijw hnhn[ lm¿Uvsh-b¿ LS-I-ßƒ

Ah-X-cn-∏n-°p-∂p. AXn\p tijw Ce-Ivt{Sm-WnIv thÃv,

Ah-bpsS \n¿am¿÷\ coXn-Iƒ, lcnX Iºyq-́ n-ßns‚

Bibw F∂n-h- hnh-cn-°p-∂p. ]n∂oSv hnhn-[-X-c-Øn-

ep≈ Iºyq-́ ¿ ̀ mj-Iƒs°m∏w tkm v̂‰vshb-dp-I-fpsS

hni-Z-amb Xcw-Xncnhpw \¬In-bn-cn-°p-∂p. Hm∏¨

tkmgvkv, {^osh-b¿, sjb¿ shb¿, DS-a-ÿm-h-Im-i-

ap≈ tkm v̂‰vsh-b¿ F∂n-h-bpsS Bi-b-ßsf°pdn®pw

\Ωƒ N¿® sNøp-∂p.

3
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3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv (Data Processing)

hnh-c-ßƒ e`n-°p-∂-Xn-\mbn Um‰-bn¬ \S-Øp∂ Hm∏-td-j≥ AYhm {]h¿Ø-\-ß-sf-
bmWv  Um‰ t{]mk- nßv F∂v kqNn-∏n-°p-∂-Xv. kwJy-, ]Zw, Afhv, XpI XpS-ßnb
Akw-kv-Ir-X-h-kvXp-XIfpw A°-ßfpw Um‰ {]Xn-\n-[o-I-cn-°p-∂p. CXv t{]mk v
sNømt\m ssIImcyw sNømt\m km[n°pw. A¿∞-hØm-btXm t{]mk- v sNbvXtXm
Bb Um‰-bpsS cq]amWv C≥^¿ta-j≥ (hnh-cw). CXv \ΩpsS Adnhv h¿≤n-∏n-°p-Ibpw
Xocp-am-\-ßƒ FSp-°m≥ klm-bn-°p-
Ibpw sNøp-∂p. Nn{Xw 3.1 ¬ ImWn-®n-cn-
°p-∂Xv t]mse Um‰ t{]mk nßv Bdp
L -́ßfneqsS IS-∂p-t]m-Ip-∂p.

a) Um‰ tiJ-cWw (Data Capturing)

b) Um‰sb C≥]p v́ sNøp-∂p.
(Input of Data)

c) Um‰ kw -̀cWw/kam-l-cn-°¬

d) t{]mk- nßv/Um‰ ssIImcyw
sNøp-∂p.

e) hnh-c-w Hu v́]p v́ sNøp-∂p.

f) hnh-c-w hnX-cWw sNøp-∂p.

\ap°v Cu L -́ßsf hni-Z-ambn ]cn-tim-
[n-°mw.

Um‰ tiJ-cWw (Data Capturing): Um‰ t{]mk- n-ßns‚ BZy-L-´-am-WnXv. ChnsS Dd-
hnS tcJ-Iƒ (source document) F∂-dn-b-s∏-Sp∂ Hcp t^mdw, Um‰ IrXy-ambn tiJ-cn®v
{Iao-I-cn-°m≥ D]-tbm-Kn-°p-∂p.

C≥]p v́: Cu L -́Øn¬ Dd-hnS tcJ-Iƒ hgn tiJ-cn® Um‰ t{]mk v sNøp-∂-Xn-\mbn
Iºyq-́ -dn\v \¬Ip-∂p. F∂m¬ C°m-eØv ]e- k-µ¿ -̀ß-fnepw Dd-hnS tcJ-Iƒ D]-tbm-
Kn-°msX Xs∂ Iºyq-́ -dn¬ t\cn v́ Um‰ \¬Ip-∂p.

Um‰ kw -̀cWw: Cu L-́ -Øn¬ Um‰ t{]mk- n-ßn\v Bh-iy-amb C≥]p v́ sNbvX Um‰
kw -̀cn-°-s∏-Sp∂p. t{]mk- n-ßn-\v -tijw e`n-°p∂ hnh-c-ßfpw kw -̀cn-°-s∏-Sp-∂p.

t{]mk v: Iºyq-́ -dn¬ kw -̀cn-®n-cn-°p∂ Um‰, t{]mk- n-ßn-\p-th≠n Xncn-s®-Sp-°p-∂p.
t{]mk- n-ßns‚ ̀ mK-ambn IW-°p-°q-́ ¬, Xcw-Xn-cn-°¬, Xmc-Xayw sNø¬, {IaoI-cWw,
kw{K-ln-°¬, Acn-s®-Sp-°¬ XpS-ßnb {]h¿Ø-\-ßƒ \S-Ø-s∏-Sp-∂p.

Hu v́]p v́: Cu L-́ -Øn¬ t{]mk v sNbvXv FSpØ Um‰ hnh-c-Øns‚ cq]-Øn-emWv e`n-
°p-∂Xv. Hu´v]p´ns\ ̀ mhn Bh-iy-ßƒ°p th≠n kw`-cn-°mw. CXv a‰v kµ¿`-ßfn¬

hnhc \n¿Ωm-W-Øn\v D]-tbm-Kn-°mw.

hnh-c-ß-fpsS hnX-cWw: Hu´v]p´v L´-Øn¬ \n∂pw e`y-am-Ip∂ hnh-c-ßƒ KpW-t`m-

‡m-°ƒ°v hnX-cWw sNøs∏Sp-∂p. Ah¿ Cu hnh-c-ßƒ ASn-ÿm-\-am°n Xocp-am-\-

Nn{Xw 3.1 Um‰ t{]mk- n-ßns‚ L -́ßƒ

Um‰ tiJ-cWw

C≥]p v́

t{]mk-knMv

Hu´v]p´v

hnX-cWw

kw`-cWw
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ßƒ FSp-°p-Ibpw {]iv\-]-cn-lmcw Is≠-Øp-Ibpw sNøp-∂p. Um‰ t{]mk- n-ßn¬ AS-

ßn-bn-cn-°p∂ {]h¿Ø-\-ßƒ \Ωƒ I≠-t√m. Cßn-s\-bp≈ {]hrØnIƒ \S-Øm≥

th≠n-bmWv Iºyq-´-dp-Iƒ cq]-I¬∏\ sNbvXn-´p-≈-Xv.  Iºyq-´-dns‚ {]h¿Ø\ `mK-

ßƒ Fß-s\-bmWv {Iao-Icn®n-cn-°p-∂Xv F∂v \ap°v t\m°mw.

3.2.3.2.3.2.3.2.3.2. Iºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒ
(Functional units of a Computer)

h¿j-ß-fmbn Iºyq-´-dp-Iƒ, AXns‚ hep-∏w, cq]w, hne, {]I-S\w

F∂n-h-bn¬ hyXy-kvXX ]pe¿Øp-∂p-s≠-¶nepw AXns‚ LS\ ASn-

ÿm-\-]-c-ambn H∂p-X-s∂-bm-Wv. A[ymbw 1 ¬ N¿® sNbvXXp

t]mse KWn-X-im-kv{X-⁄\pw Iºyq-́ ¿ imkv{X-⁄-\p-amb tPm -̈

thm¨ \yqam≥ BWv Cu ASn-ÿm-\-LS\ \n¿t±-in-®n-́ p-≈-Xv. CXn¬

C≥]p´v bqWn‰v, sk≥{S¬ t{]mk- nwMv bqWn‰v (CPU), kw`-cW

bqWn‰v, Hu v́]p v́ bqWn‰v F∂o {]h¿Ø\ ̀ mK-ßƒ AS-ßn-bn-cn-°p-∂p. (Nn{Xw 3.2. {i≤n-

°pI) CXnse Hmtcm bqWn‰pIfpw Hcp {]tXyI {]hrØn \n¿∆-ln-°m≥ \ntbm-Kn-°-

s∏-́ ncn-°p-∂p. Cu LS--I-ß-fpsS {]h¿Ø-\-ßƒ \ap°v N¿® sNømw.

Nn{Xw 3.2 Iºyq-́ -dns‚ ASn-ÿm\ cq]-L-S\

tPm¨thm¨
\yqam≥ (1903 - 1957)

Um‰b
pw

\n¿t±-i
-ßfpw

C≥]p v́
bpWn‰v

kw`-cW LSIw

I¨t{Smƒ
bqWn‰v

AcnØta‰nIv

temPnIvbqWn‰v

cPn-Ã-dp-Iƒ

sk≥{S¬ s{]mk-
knwKv bpWn‰v

Hu´v]p´v
bqWn‰v

hnhcw
(^ew)

a) C≥]p v́ bqWn‰v (Input unit)

tiJ-cn® Um‰bpw Ah- t{]mk- v sNøm-\p≈ \n¿t±-i-ßfpw Iºyq-́ -dnte°v \¬Ip∂Xv

C≥]p v́ bqWn‰v hgn-bm-Wv. Ah saΩ-dn-bn¬ kw`cn°s∏-Sp-∂p. A°-w, A£-c-w, Nn{Xw,

i_vZ-w, hoUn-tbm- XpS-ßnb ]e cq]-ß-fnepw Um‰ ImW-s∏-Sp-∂p. Cßn-s\-bp≈ Um‰-

Iƒ Iºyq-´-dn-te°v sImSp-°p-hm≥ ]eXc-Øn-ep≈ D]-I-c-W-ßƒ D]-tbm-Kn-°p-∂p.

Iot_m¿Uv, aukv, kvIm\¿, ssa°v, UnPn-‰¬ Iymad XpS-ßn-b-h-bmWv km[m-c-W-bmbn

D]-tbm-Kn-°p∂ C≥]p v́ D]-I-c-W-ßƒ. Npcp-°-Øn¬ C≥]p v́ bqWn‰v \S-Øp∂ {]h¿Ø-

\-ßƒ Xmsg sImSp-Øn-cn-°p-∂p.
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1. \n¿t±-i-ßfpw Um‰bpw ]pd-ta-\n∂v kzoI-cn-°p-I.

2. Cu \n¿t±-i-ßfpw Um‰bpw Iºyq-´-dn\v kzoIm-cy-amb cq]-Øn¬ ]cn-h¿Ø\w

sNøp∂p.

3. ]cn-h¿Ø\w sNbvX \n¿t±-i-ßfpw Um‰bpw Iºyq-́ -dn-te°v t{]mk v sNøm-\mbn

\¬Ip-∂p.

b) sk≥{S¬ t{]mk- nßv bqWn‰v (CPU)

CPU Iºyq-́ -dns‚ akvXn-jvI-am-Wv. a\pjy ico-c-Øn¬ {][m\ Xocp-am-\-ßsf√mw FSp-

°p-∂Xv akvXn-jvI-amWv. akvXn-jvIØns‚ \n¿t±-i-{]-ImcamWv a‰p ico-c-`m-K-ß-fpsS

{]h¿Ø-\-ßƒ \S-°p-∂-Xv. AXp-t]m-se, Hcp Iºyq-́ ¿ kwhn-[m-\-Øn¬ F√m {][m\

IW-°p-Iq-́ -ep-Ifpw Xmc-X-ay-ßfpw kn.]n.-bp. hn\p-≈n¬ sNøs∏-Sp-∂p. Iºyq-́ -dns‚ a‰v

LSß-fpsS {]h¿Ø-\-ßƒ kPo-h-am-°p-∂-Xn\pw \nb-{¥n-°p-∂-Xn\pw kn.]n.bp DØ-c-

hm-Zn-Øs∏-́ n-cn-°p-∂p. CPU hns‚ {]h¿Ø-\-ßƒ \n¿∆-ln-°p∂Xv {][m-\-ambpw aq∂v

LS-I-ß-fmWv -̨  Acn-Ø-sa-‰nIv temPnIv bqWn‰v (ALU), I¨t{Smƒ bqWn‰v (Control Unit

- CU), cPn-Ãdp-Iƒ (Registers)

1.  Acn-Ø-sa-‰nIv temPnIv bqWn‰v (ALU)

\n¿t±-i-ßƒ°-\p-k-cn®v {]h¿Ø-\-ßƒ \S°p∂Xv ALU hnem-Wv. IW-°p-Iq-́ -ep-I-fpw,

temPn-°¬ {]h¿Ø-\-ß-fmb Xmc-Xayw sNøepw Xocp-am-\-ßƒ FSp-°epw \n¿∆-ln-°-

s∏-Sp-∂Xv Cu bqWn-‰nemWv. kw -̀cW bqWn-‰n¬ kw -̀cn-°-s∏-́ n-cn-°p∂ Um‰bpw \n¿t±-

i-ßfpw ALU hnte°v am‰-s∏-Sp-Ibpw AhnsS t{]mk- nßv \S-°p-Ibpw sNøp-∂p. ALU

hn¬ Um‰ s{]mk- n-ßn-\n-S-bn¬ \n¿Ωn°s∏-Sp∂ ̂ e-ßsf kw -̀cW LS-IØn-te°v

Xm¬°m-en-I-ambn am‰p-∂p. ]n∂oSv IqSp-X¬ t{]mk- p-Iƒ°v Bh-iy-ap-≈-t∏mƒ Ah

Xncn-s®-Sp-°p-∂p. Aßs\ kw -̀c-W-bq-Wn‰n\pw ALU hn\pw CS-bn¬ Um‰- t{]mk- nßv

]q¿Øn-bm°p∂-Xn-\p- aptº ]e-X-hW Um‰bpsS Hgp°v D≠m-Ip-∂p.

2.  I¨t{Smƒ bqWn‰v (CU)

Hmtcm ̂ Mvj-W¬ bqWn-‰n\pw kz¥ambn {]hr-Øn-Iƒ \n¿∆-Nn-°-s∏-́ n-́ p-s≠-¶nepw Ah

Bh-iym-\p-k-cWw am{Xsa \n¿∆-ln-°-s∏-Sp-∂p-≈p.  Cu {]hr-Øn-Iƒ sNøp-∂Xv

I¨t{Smƒ bqWn-‰m-Wv. I¨t{Smƒ bqWn-‰ns‚ \n¿tZiw In´n-bm¬ a‰v bqWn-‰p-Iƒ

AXns‚ {]hrØn Gs‰-Sp-°p-∂p. Iºyq-´-dns‚ as‰√m bqWn-‰p-Ifpw ssIImcyw sNøp-

Ibpw GtIm-]n-∏n-°p-Ibpw sNøp∂ {][m\ \mUohyql hyh-ÿ-bmWv I¨t{Smƒ

bqWn‰.v saΩ-dn-bn¬ kw -̀cn-®n-cn-°p∂ t{]m{Km-ap-Iƒ kzoI-cn-°p-I-bpw, Ah {]h¿Øn-∏n-

°p-∂-Xn-\mbn knÃ-Øn¬ _‘-s∏´ LS-Ißƒ°v \n¿tZiw \¬IpIbpw Ah-bpsS

{]h¿Ø-\-ßsf \S-∏n¬ hcp-ØpI-bp-amWv I¨t{Smƒ bqWn‰ns‚ [¿Ωw.

3.  cPn-ÃdpIƒ (Registers)

CPU hns‚ {]h¿Ø-\-ßƒ kpK-a-am-°p∂ Xm¬°m-enI kw`-cW LS-I-ß-fmWv Ch.

Um‰, \n¿tZiw, saΩ-dn, A{U-kv, ̂ e-ßƒ XpS-ßnbh kw`-cn-°p-∂-Xn-\mbn hyXy-ÿ-

X-c-Øn-ep≈ cPn-Ã-dp-Iƒ cq]-I¬∏\ sNbvXn-́ p-≠v.
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c. kw -̀cW LSIw (Storage Unit)

C≥]p v́ bqWn‰v hgn \¬Inb Um‰bpw \n¿t±-i-ßfpw bYm¿∞ t{]mk- nßv Bcw-

`n-°p-∂-Xn\v apºv Iºyq-́ -dn¬ kq£n-°p∂p. AXp-t]mse t{]mk- n-ßn\ptij-ap≈ hnh-

c-ßƒ As√-¶n¬ ^e-ßƒ Hu´v]p´v bqWn-‰n-te°v Ab-°p-∂-Xn-\p apºv Iºyq-´-dns‚

AIØv kq£n-°p-∂p. IqSm-sX, Um‰ t{]mk- n-ßn-\n-S-bn¬ D≈ ^e-ßfpw ]n∂oSv

t{]mk- v sNøp-∂-Xn\v th≠n Iºyq-́ -dn¬ kw -̀cn-°p-∂p. Iºyq-́ -dns‚ kw -̀cW bqWn‰v

Cu Dt±-iy-ß-sf√mw \nd-th-‰p-∂p. Npcp-°-Øn¬ Xmsg-sIm-SpØ hnh-c-ßƒ kw -̀cn-°pI

As√-¶n¬ kq£n-°pI F∂-XmWv Cu bqWn-‰ns‚ [¿Ωw.

1. t{]mk- n-ßn\v Bh-iy-ambn hcp∂ Um‰bpw \n¿t±-i-ßfpw.

2. \S-∂p-sIm-≠n-cn-°p∂ {]h¿Ø-\-ßƒ°p-th≠ CS-°m-e-^e-ßƒ (Intermediate

results)

3. Hu v́]p v́ bqWn-‰n-te°v hnSp-∂-Xn-\p-apºp≈ t{]mk- n-ßns‚ A¥n-a-̂ -e-ßƒ.

kw`-c-W-bq-Wn-‰v {][m-\-ambpw c≠v Xc-Øn-emWp-≈-Xv. Ah hni-Z-ambn Xmsg

sImSp°p∂p.

i. {]mY-anI kw`-cWw (Primary Storage): CXv {][m\ saΩdn (main memory) F∂-dn-b-

s∏-Sp-∂p. CXns\ ho≠pw c≠mbn Xncn-®n-cn-°p∂p ̨  dm≥Uw BIvkkv saΩ-dn (RAM),

doUv Hm¨en saΩdn (ROM). RAM Hcp Aÿn-c-sa-Ω-dn-bmWv (volatile). \n¿t±-i-ßƒ,

Um‰ s{]mk- n-ßns‚ CS-°m-e-̂ -e-ßƒ F∂nh kq£n-°p-∂Xn\mWv CXv D]-tbm-

Kn°p∂Xv. Iºyq-́ ¿ sXm´p-apºv sNbvX {]h¿Ø-\-ß-fpsS ̂ eßfpw RAM - ¬ D≠m-

bn-cn-°pw. Iºyq-´-dns‚ {]h¿Ø-\-ßƒ Bcw-`n-°m-\p≈ \n¿t±-i-ßƒ tdmw (ROM)

¬ AS-ßnbn-cn-°p-∂p. {]mY-anI kw -̀cWn Db¿∂ thK-X-bp≈XmsW-¶nepw Xmc-X-

tay\ Ipd™ kw -̀c-W-ti-jn-bp≈-Xp-am-Ip-∂p.

ii. ZznXob kw -̀cWw (Secondary Storage): CXns\ klm-bI (auxilary) kw -̀cW LSIw

F∂pw Adn-b-s∏-Sp-∂p. {]mYanI kw`-c-W-Øns‚ t]mcm-bva-Isf CXv ]cn-l-cn-°p-

∂p. kw -̀c-W ÿnc-Xbpw (permanent) Db¿∂ kw -̀c-W-ti-jnbpw CXns‚ {]tXy-I-

X-IfmWv.  Um‰bpw t{]m{Km-ap-Ifpw hnh-c-ßfpw ÿnc-ambn ZznXob saΩ-dn-bn¬ kq£n-

°p-∂p. ]s£ AXn-\p≈ \n¿t±-i-ßƒ ]pdsa \n∂pw \¬In-bn-cn-°-Ww. Un.hn.-Un.Iƒ,

kn.Un Iƒ, lm¿Uv Unkv°p-Iƒ, saΩ-dn-Ãn-°p-Iƒ XpS-ßn-bh CXn\v Nne DZm-l-c-

W-ß-fm-Wv.

d.  Hu v́]p v́ bqWn‰v (output unit)

Um‰m t{]mk- n-ßn-\p-tijw e`y-am-Ip∂ hnh-c-ßƒ a\p-jy\v hmbn-°m-hp∂ coXn-bn¬

]pdw-tem-I-tØ°v \¬Im-\mWv Hu v́]p v́ bqWn‰v D]-tbm-Kn-°p-∂-Xv. tamWn-‰dpw {]n‚-dp-amWv

km[m-c-W-bmbn D]-tbm-Kn®p hcp∂ Hu v́]p v́ D]-I-c-W-ßƒ. Hu v́]p v́ bqWn-‰ns‚ {][m-\-

[¿Ω-ßƒ NphsS sImSp-°p-∂p.

1. CPU hn¬ \n∂v t{]m{Kmw cq]-Øn-ep≈ ̂ e-ßƒ kzoI-cn-°p-∂p.

2. Cu ̂ e-ßƒ a\p-jy\v hmbn-s®-Sp-°m-hp-∂ coXn-bnte°v am‰p-∂p.

3. Cu ̂ e-ßƒ ]pdw temI-tØ°v \¬Ip-∂p.
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3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ (Hardware)

lm¿Uvsh-bdpw tkm v̂Svsh-bdpw AS-ßp-∂-Xm-Wv Iºyq-́ ¿ kwhn-[m\w F∂v \ap-°-dnbmw.
sXm´dnbm≥ Ignbp∂Xpw ImWm≥ km[n-°p-∂-Xp-amb Iºyq-́ -dns‚ ̀ mK-ß-fmWv lm¿Uv-
sh-b¿ F∂ ]Zw sIm≠p-t±-in-°p-∂Xv. am{Xa√ CeIvt{Sm sa°m-\n-°¬ LSIßfpw
CXn¬ Dƒs∏Sp∂p. Iºyq-´-dns‚ {]h¿Ø\ `mKßƒ lm¿Uvsh-b¿ LS-I-ß-fp-ambn

_‘-s∏-́ n-cn-°p-∂p. \ap°v Cu {]h¿Ø\ LS-I-ßsf ]cn-N-b-s∏-Smw.

3.3.1. t{]mk- dpIƒ (Processors)

Iºyq-´-dn¬ F√m IW-°p-Iq-´-ep-Iƒ \S-Øp-∂Xpw bp‡n-]-c-amb Xocp-am-\-ßƒ FSp-

°p∂Xpw a‰p {]h¿Ø-\-ßƒ GtIm-]n-∏n-°p-∂Xpw CPU BsW∂v \mw Ign™ ̀ mK-ß-

fn¬ ]Tn-®ph-t√m. CPU hns‚ {]h¿Ø\w Iºyq-´-dns‚ samØ-Øn-ep≈ {]I-S-\sØ

\n¿Æ-bn-°p-∂p. CPU F∂Xv Hcp C‚-t{K-‰Uv k¿Iyq´v (IC) ]mt°Pv BWv. CXv Zi-

e£ IW-°n\v {Sm≥knÃ-dpIfpw A\p_-‘-L-S-I-ßfpw IqSn-tN¿∂ Hcp knen-°¨

Nn∏mWvv. CXn-s\- ssat{Im-s{]m-k- ¿ F∂vhn-fn-°p-∂p. Nn{Xw 3.3 ¬ Nne Iº-\n-I-fpsS

t{]mk- dpIƒ ImWn-®n-cn-°p-∂p. Iºyq´-dnse {][m\ t_m¿Umb aZ¿ t_m¿Unse

henb tkm°-‰p-ambmWv CPU km[m-c-W-bmbn _‘n-∏n-®n-cn-°p-∂Xv. CPU {]h¿Øn-°p-

tºmƒ [mcmfw Xm]w ]pdw-X≈p∂-Xp-sIm≠v ̂ m\pw lo‰v kn¶pw Dƒs∏´ IqfnwKv knÃw

CXn¬ LSn-∏n-®n-cn-°p-∂p. km[m-c-W-bmbn D]-tbm-Kn-°p∂ t{]mk- -dp-I-fmWv C‚¬ tIm¿

i3, tIm¿ i5, tIm¿ i7, AMD Quadcore XpS-ßn-b-h.

CPU hn\v D≈nse kw -̀cW ÿe-ß-fmWv

cPn-Ã-dp-Iƒ, a‰v saΩ-dn- `mK-ßtf-°mƒ

thK-Øn¬ CXns‚ D≈S°sØ CPU

hn\v D]-tbm-Kn-°m≥ Ign-bpw. \n¿t±-i-

ßfpw Um‰bpw Xm¬°m-en-I-ambn kw`-

cn-°m-\p≈ ÿe-amWv cPnÃ-dpIƒ. Ch

saΩ-dn-bpsS ̀ mK-a-√. F∂m¬ Iºyq-´-dn\v thKX {][m\w sNøp∂ {]tXyI kw`-cW

ÿe-ß-fmWv. cPn-ÃdpIƒ {]h¿Øn-°p-∂Xv I¨t{Smƒ bqWn-‰ns‚ \n¿t±-ia-\p-kcn®m-

Wv. Um‰bpw \n¿tZ-i-ßfpw tiJ-cn®v hfsc thK-Øn¬ Acn-Ø-sa-‰nIv AYhm temPn-

°¬ {]h¿Ø-\-ßƒ \n¿∆-ln-°m≥ Ch klm-bn-°p∂p. t{]m{Km-ans‚ IrXy-\n¿∆-lWw

CXv thK-Øn-em-°p∂p. CPU hn\p≈nse {][m-\-s∏´ cPn-Ã-dp-Iƒ Xmsg sImSp-°p-∂p.

Nn{Xw.3.3: hnhn-[-Xew t{]mk- -dp-Iƒ

F√m Iºyq-́ -dp-I-fnepw Hcp t¢m°v D≠v. AXv \n¿t±-i-ßƒ \n¿∆-ln-°p∂
\nc°v {Iao-Icn°p-∂p. Hmtcm \n¿t±-ihpw \n¿∆-ln-°m≥ CPU hn\v Hcp
\n›nX FÆw t¢m°v Sn°p-Iƒ (t¢m°v Bhr-Øn) Bh-iy-am-Wv. t¢m-
°ns‚ thKX IqSp-tºmƒ, kn.]n.-bp.-hn\v Hcp sk°‚n¬ IqSp-X¬ \n¿tZ-

ißƒ \n¿∆-ln-°p-hm≥ km[n-°pw. as‰mcp LSIw Nn∏ns‚ cq]-L-S-\-bmWvv. Hcp kabw
t{]mk- -dn\v t{]mk v sNøp-hm≥ Ign-bp∂ _n‰p-I-fpsS kwJysb word size F∂v
hnfn-°p-∂p. hnhn[ word size D≈ t{]mk- dpIƒ D]-tbm-Kn-°-s∏-Sp-∂p. (DZm-l-cWw
8-bit, 16-bit, 32-bit, 64-bit XpS-ßn-b-h)
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i. AIyp-ap-te-‰¿ (Accumulator): Acn-Ø-sa-‰nIv B‚ v temPnIv bqWn-‰ns‚ (ALU) Hcp
`mK-amWv AIyp-ap-te-‰¿. Acn-Ø-sa-‰nIv temPn-°¬ {]h¿Ø-\-ßƒ \n¿∆-ln-°p-
tºmƒ AXns‚ ̂ e-ßƒ kq£n-°m≥ Cu cPn-Ã-¿ D]-tbm-Kn-°p-∂p. CXns\ cPn-
Ã¿ A F∂pw hnfn-°mdp-≠v.

ii. saΩdn A{U v cPn-Ã¿ (MAR): Um‰ kw -̀cn-°-s∏-tS-≠tXm As√-¶n¬ Fhn-sS-\n-
∂mtWm hos≠-Sp-°-s∏-tS-≠Xv B saΩdn sems°-js‚ hnemkw kq£n-°p∂
cPn-Ã-dmWv saΩdn A{Ukv cPn-Ã¿.

iii. saΩdn _^¿ cPn-Ã¿  (MBR): Um‰m t{]mk- n-ßn-\p-th≠n t{]mk- ¿ FSp-°p-
∂tXm t{]mk-kn-ßn-\p-tijw sImSp-t°≠tXm Bb Um‰- Xm¬°m-en-I-ambn kq£n-
°p∂ cPn-Ã-dmWv saΩdn _^¿ cPn-Ã¿.

iv. C≥kv{S-£≥ cPn-Ã¿ (I R): GXv \n¿t±-i-amtWm s{]mk- ¿ \n¿∆-ln-t°-≠-Xv, B
\n¿t±iw kq£n®psh°p∂ cPn-Ã-dmWv C≥kv{S-£≥ cPn-Ã¿.

v. t{]m{Kmw Iu≠¿ (PC): t{]mk- ¿ ASp-Ø-Xmbn \n¿∆-ln-t°≠ \n¿t±-i-Øns‚
saΩdn hnemkw kq£n-°p∂ cPn-Ã-dmWv t{]m{Kmw Iu≠¿

3.3.2 aZ¿t_m¿Uv (Motherboard)

s{]mk- dpw AXn-t\mSv A\p-_-‘n-®p≈ {][m-
\-s∏´ LS-I-ßfpw AS-ßn-bn-´p≈ henb
{]n‚Uv k¿Iyq´v t_m¿UmWv aZ¿-t_m¿Uv
(PCB). saΩ-dn, {Km^nIvkv Im¿Uv, ku≠v
Im¿Uv XpSßn-bp≈ k¿Iyq´v t_m¿-Up-Iƒ
Bh-iym-\p-k-cWw th≠n-h∂m¬ Dƒs∏-Sp-
Øm\p≈ FIvk-]m≥j≥ t…m´p-Iƒ CXn-ep-
≠v. (Nn{Xw 3.4: t\m°p-I) aZ¿-t_m¿Uv \n¿∫-
‘-ambpw t{]mk- -dn\v A\p-tbm-Py-am-bn-cn-°-Ww.

3.3.4 s]cn^depIfpw t]m¿´p-Ifpw (Peripherals and ports)

Iºyq-´¿ knÃ-Øns‚ Ign-hp-Iƒ h¿≤n∏n-
°m≥ AXn-t\mSv LSn-∏n-®n-cn-°p∂ A\p-_‘
D]-I-c-W-ß-fmWv s]cn-̂ -depIƒ. ]pd-ta-bp≈
D]-I-c-W-ßsf aZ¿t_m¿Un¬ LSn-∏n-°m-
\mWv t]m¿´pIƒ D]-tbm-Kn-°p-∂Xv. C≥]p-´v
D]-I-c-W-ßƒ, Hu v́]p v́ D]-I-c-W-ßƒ, _mly
kw`-c-W D]-I-c-W-ßƒ, Bi-b-hn-\n-ab D]-
I-c-Wßƒ F∂nh s]cn-^-d-epIfn¬ Dƒs∏-

Sp-∂p. Cu D]-I-c-W-ßƒ aZ¿t_m¿Up-ambn

Bi-bhn-\n-abw \S-Øp-∂Xv VGA, PS/2, USB,

Ethernet, HDMI XpS-ßnb t]m¿´p-Iƒ hgn-bm-

Wv. t]gvk-W¬ Iºyq-´-dn¬ D]-tbm-Kn-°p∂

Nne t]m¿´p-Iƒ Nn{Xw 3.5 ¬ ImWn-®ncn-°p∂p.

Nn{Xw 3.4 aZ¿t_m¿Uv

 Nn{Xw 3.5 t]m¿´pIƒ
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3.3.5. saΩdn (Memory)

Um‰tbm \n¿t±-i-ßtfm ̂ eßtfm Xm¬°m-en-I-amtbm ÿnc-amtbm kq£n®p sh°m-

\p≈ ÿe-amWv saΩ-dn. saΩ-dnsb c≠mbn Xcw-Xn-cn-®n-cn-°p-∂p. {]mY-anI saΩdn, ZznXob

saΩdn. aZ¿t_m¿Un¬ ÿnXn sNøp-∂Xpw t{]mk- -dp-ambn t\cn v́ _‘-s∏-Sp-∂-Xp-amb

saΩ-dn-bmWv {]mY-anI saΩ-dn. ÿnc-ambn hnh-c-ßƒ kqjn-°m≥ D]-tbm-Kn-°p-∂Xpw

t{]mk- -dp-ambn {]mY-anI saΩ-dn-bn-eqsS am{Xw hnh-c-ßƒ ssIam-dp-∂-Xp-amb saΩ-dn-

bmWv ZzoXnb saΩ-dn. saΩ-dnsb°pdn®v IqSp-X¬ ]Tn-°p-∂-Xn\v apºmbn saΩdn Af-

°p∂ bqWn-‰p-Isf a\-kn-em-°mw. Xmsg-]-d-bp-∂-h-bmWv Cu Af-hns‚ GI-I-ßƒ.

ss_\dn UnPn‰v = 1 _n‰v 1 MB (saKm ss_‰v)= 1024 KB

1 \n_vƒ = 4 _n‰v 1 GB (PnKm-ss_‰v)  = 1024 MB

1 ss_‰v = 8 _n‰vkv 1 TB (sSdm ss_‰v) = 1024 GB

1 KB(Intem ss_‰v) = 1024 ss_‰vkv 1 PB (s]‰m ss_‰v) = 1024 TB

a. {]mY-anI saΩdn (Primary Storage)

{]mY-anI saΩdn F∂Xv skan-I-≠-IvS¿ saΩ-dn-bm-Wv. CXns\ CPU t\cn´v ssIImcyw

sNøp∂p. CXn\v Um‰ hfsc thK-Øn¬ Ab-bv°p-∂-Xn\pw kzoI-cn-°p-∂-Xn\pap≈ Ign-

hp-≠v. 3 Xc-Øn-ep≈ saΩ-dn-bmWv CXn¬ Dƒs∏-´n-cn-°p-∂-Xv. dmw, tdmw, Iymjv saΩdn

F∂n-h-bm-Wv Ah.

i. dm≥Uw BIvkkv saΩdn (RAM)

ssat{Im s{]mk- dn\v Um‰ kw`-cn-°m\pw Xncn-®-bbv°m\pw km[n-

°p∂ RAM F∂ {]mY-anI saΩdn Nn{Xw 3.6 ¬ ImWn-®n-cn-°p-∂p.

RAM \p≈n¬ Um‰ FhnsS \n∂v thW-sa-¶nepw ti-J-cn-°m\pw

Xncn-s®-Sp-°m\pw km[n-°pw. CPU s{]mk v sNøp∂ Um‰tbm

\n¿t±-i-ßtfm dman-\p-≈n¬ \n¿_-‘-ambpw D≠mbncn-°-Ww.

sshZypX _‘w \nebv-°p-tºmƒ dman-\p-≈n¬ AS-ßn-bn-cn-

°p-∂-sX√mw \jvS-s∏-Sp-∂p. AXn-\m¬ dmw Hcp  Aÿn-c-sa-

Ω-dn-bmWv dmans‚ kw`-c-W-tijn km[m-cW PnKm-ss_‰n-

emWv ]d-bm-dp-≈-Xv.

F{Xam{Xw thK-Øn¬ Um‰ saΩ-dn-bn¬ kw -̀cn-°p∂p/Xncn-s®-Sp-°p∂p F∂-XmWv dmans‚

thKX sIm≠p-t±-in-°p-∂-Xv. CXv Af-°p-∂Xv saKm sl¿Svkn¬ BWv (MHz). Hcp Iºyq-

´¿ {]h¿Øn-®p-sIm-≠n-cn-°p-tºmƒ AXnse dman¬ Xmsg ]d-bp-∂h D≠m-bn-cn°pw.

1. Hm∏-td-‰nwKv knÃw

2.\ne-hn¬ D]-tbm-Kn-®p sIm≠n-cn-°p∂ Aπn-t°-j≥ tkm v̂Svshb¿

3.s{]mk v sNbvXp-sIm-≠n-cn-°p∂ Um‰

ii. doUv H¨en saΩdn (ROM)

ROM F∂Xv ÿnc-amb saΩ-dn-bm-Wv. AXn¬ \n∂v Um‰ hos≠-Sp-°p-hm≥ am{Xta Ign-

bq. CXns‚ D≈S°w Ffp-∏-Øn¬ am‰m≥ km[n-°n-√. sshZypXn _‘w \ne-®mepw

Nn{Xw 3.6 (RAM)
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CXnse D≈-S°w am™p t]mImsX \ne-\n¬°p-∂p. BIOS F∂ t]cn¬

Adn-b-s∏-Sp∂ Hcp {]tXyI _q´v A∏v (boot up) t{]m{Kmw tdman¬ AS-

ßn-bn-cn-°p∂p. ROM Nn∏mWv Nn{Xw 3.7 ¬ ImWn-®n-cn-°p-∂-Xv. Iºyq-́ ¿

Hm¨ sN-øp-tºmtgm "_q´v A∏v' sNøp-tºmtgm Cu tkm^v‰vshb¿

{]h¿Øn-°p-∂p. CXv Iºyq-́ -¿ lm¿Uvshb-dns\ ]cn-tim-[n-°p-Ibpw Hm∏-

td-‰nwßv knÃØns\ saΩ-dn-bn-te°v sIm≠p-h-cp-Ibpw sNøp-∂p. ROM

s‚ Nne ]cn-jvI-cn® cq]-ßƒ Xmsg-sIm-Sp-°p-∂p.

1. t{]m{Km-a-_nƒ doUv H¨en saΩdn PROM - (Hcn-°¬ am{Xw t{]m{Kmw sNøs∏-Sp∂

saΩ-dn-bmWnXv)

2. Ctd-k-_nƒ t{]m{Km-a-_nƒ doUv H¨en saΩdn (EPROM) - (Aƒ{Sm-h-b-e‰v tdUn-tb-

j≥ D]-tbm-Kn®v ho≠pw Fgp-Xs∏-́ m≥ Ign-bp∂ saΩ-dn-bm-Wn-Xv)

3. Ce-Iv{Sn-°en Ctdk_nƒ t{]m{Km-a-_nƒ doUv H¨en saΩdn (EEPROM) (sshZypXn

D]tbmKn®v ho≠pw FgpXs∏Sm≥ Ignbp∂ saΩdnbmWnXv.)

]´n-I- 3.1 ¬ dmans‚bpw tdman-s‚bpw Xmc-Xayw sImSp-Øn-cn-°p-∂p.

Nn{Xw 3.7:
ROM Nn∏v

iii.  Iymjv saΩdn

s{]mk- -dn-s‚bpw dman-s‚bpw (AY-hm sabn≥ saΩ-dn-bp-sSbpw) CSbv°p≈ sNdpXpw

thK-X-tb-dn-b-Xp-amb saΩ-dn-bmWv Iymjv saΩ-dn. IqsS-IqsS Bh-iy-ambn hcp∂ Um‰-

bpw, \n¿t±-i-ßfpw CS-°me ̂ e-ßfpw thK-Øn¬ FSp-°p-hm≥th≠n Iymjv saΩ-dn-

bn¬ kq£n-°p∂p. t{]mk- ¿, dmanse Hcp semt°-j≥ kw -̀cn-°p-Itbm AXn¬ \n∂v

Xncn-s®-Sp-°p-Itbm sNøp-tºmƒ BZyw Iymjv saΩdnbn¬ Um‰-bpsS Hcp tIm∏n Dt≠m

F∂v ]cn-tim-[n-°p-∂p. Aßs\bmsW¶n¬ s{]mk- ¿ Iymjv saΩdnbn¬ \n∂pw CXv

s]s´∂v doUv sNøp-∂p. dman-s\-°mƒ thK-Øn¬ Iymjv saΩdnbn¬ \n∂pw Um‰- Xn-cn-

s®-Sp-°p-∂p. dman-t\-°mfpw hne-tb-dn-b-XmWv Iymjv saΩ-dn. CPU hns‚bpw aZ¿t_m¿Un-

s‚bpw D≈n-ep≈ Iymjv saΩdn, knÃ-Øns‚ {]I-S\w sa®-s∏-Sp-Øp-∂-Xn\v klm-bn-

°p-∂p.

doUv H¨en saΩdn (ROM)

$ CXn\v thKX Ipd-hm-Wv.

$ Iºyq-´¿ _q´v sNøp-hm-\p≈ t{]m{Kmw CXv

kq£n-°p∂p.

$ km[m-c-W-bmbn CXn¬ \n∂v Um‰ Xncn-s®-Sp-

°m≥ am{Xta -km-[n-°p-I-bp-≈q.

$ Iºyq-´¿ Hm^v B°n-bmepw ROM se D≈-

S°w \jvSs∏SmØXn\m¬ CsXmcp   -ÿnc

saΩ-dn-bm-Wv.

dm≥Uw BIvkkv saΩdn (RAM)

$ CXv tdman-t\-°mƒ thKX IqSn-b-XmWv

$ Iºyq-́ ¿ {]h¿Øn-°p-tºmƒ Um‰-bpw, Aπn-

t°-j≥ t{]m{Kmapw Hm∏-td-‰nwßpw knÃhpw

CXv kq£n-°p-∂p.

$ Um‰-bpsS kw -̀c-Whpw hos≠-Sp-°epw CXv

A\p-h-Zn-°p-∂p.

$ Iºyq´¿ Hm^m°nbm¬ CXnse D≈S°w

\jvS-s∏-Sp-∂-Xn-\m¬ CsXmcp Aÿn-c-sa-Ω-

dn-bm-Wv.

]´nI 3.1:  RAM- ROM F∂n-h-bpsS Xmc-Xayw
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b. ZznXob kw -̀cWn (Secondary / Auxilary storage)

ZznXob saΩdn ÿnc-amWv. dman¬ \n∂pw hyXy-kvX-am-bn, Iºyq-´¿ Hm^v sNbvXm-epw

Cu D]-I-c-W-ß-fn¬ kw -̀cn-®n-́ p≈ Um‰ Hcn-°epw \jvS-s∏Sp-∂n-√. ZznXob saΩdn dman-

t\-°mƒ hfsc hep-∏ap≈-Xm-Wv. F∂m¬ CXn\v thKX Ipd-hm-Wv. t{]m{Kmapw Um‰bpw

CXn¬ kq£n-°p-∂ps≠¶nepw t{]mk- -dn\v Ahsb t\cn v́ D]-tbm-Kn-°m≥ km[n-°n√.

Hcp Iºyq-´-dn¬ \n∂pw thsdm-cp Iºyq-´-dn-se°v Um‰-tbm, t{]m{Km-ap-Itfm ssIam‰w

sNøm≥ ZznXob saΩdn D]-tbm-Kn-°p-∂p. CXv Hcp _m°v A∏v Bbpw D]tbm-Kn-°p-∂p.

kw`-cW D]-I-c-W-ß-fpsS {][m\ Xcw Xncn-hp-I-fmWv am·-‰n-Iv, H]v‰n-°¬ skan-I-≠-

IvS¿ saΩ-dn F∂n-h.

i.  Im¥nI kw`-c-W- D-]-I-c-W-ßƒ (Magnetic Storage Devices)

Im¥nI hkvXp-°ƒ ]pXnb πmÃnIv tSt∏m sa‰¬/πmÃnIv UnkvtIm BWv Im¥nI

kw`-cW D]-I-c-W-ß-fmbn D]-tbm-Kn-°p-∂-Xv. Cu D]-I-c-W-ß-fn¬ Um‰ Im¥nIambn

sdt°m¿Uv sNø-s∏-Sp-∂p. Um‰ Cu D]-I-c-W-ß-fn¬ \n∂pw D]-tbm-Kn-°p-∂Xv, doUv/

ssd‰v slUv D]-tbm-Kn-®m-Wv. Nne {]i-kvX-amb Im¥nI kw`-cW D]-I-c-W-ß-fmWv

am·‰nIv tS∏pIƒ (Magnetic Tapes),  lm¿Uv UnkvIpIƒ (Hard Disks) XpS-ßn-b-h.

ii. H]v‰n-°¬ tÃmtdPv D]-I-c-W-ßƒ (Optical storage devices)

i‡n Ipd™ tek¿ civan-Iƒ D]-tbm-Kn-®m-Wv H]v‰n-°¬ tÃmtdPv D]-I-c-W-ß-fn¬

Um‰ kw -̀cn-°p-Itbm AhnsS \n∂v Xncn-s®-Sp-°p-Itbm  sNøp-∂-Xv. hrØm-Ir-Xn-bn-ep≈

c≠v πmÃnIv Unkv°p-I-fpsS CS-bn¬ Aep-an-\n-b-Øns‚ Hcp XInSv tN¿Øp sh®mWv

CXv D≠m-°p-∂-Xv. XpS¿®-bmb Cu kvss]d-en¬ ]n‰vkv B‚ v em‚ vkv cq]-Øn-emWv

Um‰ Fgp-X-s∏-´n-cn-°p-∂-Xv. tek¿ civan-Iƒ Cu ]n‰vkv B‚ v em‚ vkns\ ]qPy-ambpw

H∂mbpw FSp-°p-∂p. IqSp-X¬ Af-hnepw Ipd™ Nne-hnepw \n¿an-°m≥ km[n-°p-∂

Xpw {]i-kvX-hp-amb ZznXob kw`-cW D]-I-c-W-am-Wv H]v‰n-°¬ UnkvIv.  {][m-\-s∏´

H]v‰n-°¬ tÃmtdPv D]-I-c-Wß-fmWv CD, DVD, and Blue-Ray F∂nh.

iii. A¿≤-Nm-eI kw -̀cWn (Flash Memory)

^vfmjv ss{Uhp-Iƒ Um‰m kw`-c-W-Øn\mbn EEPROM Nn∏p-

Iƒ D]-tbm-Kn-°p-∂p. Ne-\m-fl-Iamb `mK-ß-sfm∂pw Xs∂

CXn¬ C√m-Ø-Xn-\m¬ BLm-XsØ {]Xn-tcm-[n-°p-∂-XmWv CXv.

a‰v ZznXob saΩ-dn-I-fp-ambn Xmc-Xayw sNøp-tºmƒ ̂ vfmjv saΩdn

thK-X-tb-dn-bXpw tISp-Iq-SmsX Iptd-°mew \n¬°p-∂-Xp-am-Wv.

Hcp \n›nX {]mhiyw am{Xta Fgp-Xp-hm≥ km[n-°p-I-bp-≈q

F∂Xv CXns‚ Hcp ]cn-an-Xn-bm-Wv.

USB ^vfmjv saΩ-dn, ^vfmjv sa-

Ωdn Im¿Uv F∂nh hnhn[ Xc-Øn-

ep≈ ̂ vfmjv saΩ-dn-I-fmWv. Nn{Xw

3.8¬ ]e-X-c-Øn-ep≈ ̂ vfmjv saΩ-

dn-Iƒ ImWn-®ncn°p-∂p.
Nn{Xw 3.8: ̂ vfmjvss{Uhpw saΩ-dn-Im¿Up-Ifpw
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Fßn-s\-bmWv cPn-ÃdpIfpw {]mY-anI saΩ-dnbpw ZznXob saΩ-dnbpw Hcp-an®v

Hcp Iºyq-´-dn¬ {]h¿Øn-°p-∂Xv F∂v a\-kn-em-°p-∂-Xn\v Xmsg-bp≈ DZm-l-

cWw {i≤n-°p-I.

ASp-°-f-bn¬ kmeUv D≠m-°p-∂Xn\v \ap°v Bh-iy-ap-≈-h.

$ kmeUv D≠m-°p-∂-Xn\v Bh-iy-amb ]®-°-dn-Iƒ kq£n-°p-∂-Xn-\p≈ d{^n-P-td‰¿

$ ]®-°-dn-Iƒ \pdp-°p-hm≥ Bh-iy-amb ]eI sh°p-hm-\p≈ tai

$ ]®-°-dn-Iƒ sh®v Acn-bp-hm-≥ tai-ta¬ sh°p∂ ]e-I.

$ GsXms° ]®-°-dn-Iƒ Acn-bWw F∂-Xn\p≈ ]mNI°pdn-∏v.

$ `mKn-I-ambn Acn™ ]®-°-dn-Iƒ ho≠pw sNdp-Xm-°p-∂-Xn\v th≠ntbm `mKn-Iambn

Acn™v a‰p ]®-°-dn-I-fp-ambn Iq´n-I-e¿Øp-∂-Xn\v th≠ntbm ]e-I-bpsS aqeIƒ iq\y-

ambn kq£n°-Ww.

$ kmeUv \∂mbn Cf-°p-hm≥ Bh-iy-amb ]m{Xw.

$ kmeUv D≠m°n Ign-™m¬ AXv kq£n®psh°p-hm≥ Bh-iy-amb {^nUvPnse ÿew.

kmeUv D≠m-°p-∂-hn[w: d{^n-P-td-‰n¬ \n∂v ]®-°-dn-Iƒ

tai-ta¬ FØn-°p-∂p. ]mNI-°pdn-∏n\v A\p-k-cn®v Nne

]®-°-dn-Iƒ FSpØv Acn-bp-∂ t_mIvkn¬-sh-°p-I, apdn-

°p∂ t_m¿Uns‚ Acn-In-te°v Nne ]®-°-dn-Iƒ Xm¬-

°m-en-I-ambn am‰nhbv°p-∂p. Ah sNdnb IjW-ß-fm-

°p-∂p. ]IpXn apdn® IjvW-ßƒ Xm¬°m-en-I-ambn ]e-

IbpsS aqe-bn-te°v am‰nhbv°m-hp-∂-Xm-Wv. apdn-s®-SpØ

]®-°-dn-Iƒ ]m{X-Øn¬-sh-°pI. Xo≥ taibn¬ AXv

At∏mƒ hnX-cWw sNøp-∂n-s√-¶n¬ d{^n-P-td-‰-dn-te°v

kq£n°p-I.

ChnsS d{^n-P-td-‰¿ Hcp ZznXob kw`-cWn AYhm lm¿Uv UnkvIv Bbn {]h¿Øn-°p∂p.

IqSp-X¬ ]®-°-dn-Iƒ IqSp-X¬ Ime-tØ°v kq£n®p sh°p-∂p. ]®-°dn Acn-bm-\p]-tbm-

Kn® tai Iºyq-´-dns‚ aZ¿t_m¿Uns\t]mse {]h¿Øn°p∂p. F√m {]h¿Ø-\-ßfpw

Ahn-sS-h-®mWv \S-°p-∂-Xv (Iºyq-́ -dn-\p-≈n-ep-≈). IjWw \pdp-°m-\p≈ t_m¿UmWv ALU

˛ {]h¿Ø-\-ßƒ \S-°p-∂Xv Ahn-sS-bmWv. ]mNI°pdn-∏mWv I¨t{Smƒ bqWn‰v. apdn-t°≠

]e-I-bn¬ F¥mWv sNtø-≠Xv (ALU) F∂v CXn¬ ]dbp∂p. tai-∏p-dsØ Hgn™ `mK-

amWv dmw s]s´∂v FSp-°p-∂-Xn-\p-th≠n F√m ]®-°-dn-Ifpw d{^n-P-td-‰-dn¬ \n∂v FSpØvv

(Counter top)  tai-∏p-dØv sh°p-∂p. ChnsS ]®-°-dn-Iƒ d{^n-P-td-‰-dn¬ \n∂pw (disk)

FSp-°p-∂-Xn-t\-°mƒ thK-Øn¬ tai-∏p-dØp \n∂v FSp-°m≥ km[n°pw. F∂m¬ IqSpX¬

Af-hn¬, Ipsd t\cw sh®n-cn-°m≥ km[n-°p-I-bn-√. ̀ mKn-I-ambn apdn® ]®-°-dn-Iƒ Xm¬°m-

en-I-ambn h®n-cn-°p∂ ]e-I-bpsS aqe-Iƒ cPn-Ã-dpIƒ°v Xpey-amWv. Cu aqe-Ifn¬ h®n-cn-

°p∂ ]®-°-dn-Iƒ hfsc thK-Øn¬ FSp-°m≥ km[n°pw, F∂m¬ IqSp-X¬ t\cw sh®n-

cn-°m≥ km[n-°p-I-bn-√. kmeUv sh®n-cn-°p∂ ]m{Xw Iymjv saΩdn t]mse-bm-Wv. CXv

]e-I-bpsS aqe-bn¬ Xm¬°m-en-I-ambn am‰-s∏-Sp∂ apdn® ]®-°-dn-Iƒ kqjn°p∂Xnt\m

(AhnsS IqSp-X¬ Ds≠-¶n¬), kmeUv Xncn®v d{^n-P-td-‰-dn-te°v sh°p-∂-Xn-t\m (Um‰

Xncn®v UnkvInte°v sh°p-∂-Xp-t]m-se) A-s√-¶n¬ Un∂¿ tS_n-fn-te°v sh°p∂-Xnt\m

BWv. (Hu´v]p´v Bbn Um‰ Hu´v]p´v D]-I-c-W-Øn-te°v \¬Ip∂-Xp-t]m-se).
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]´nI 3.2: hnhn-[-Xcw saΩ-dn-I-fpsS khn-ti-j-X-I-fpsS Xmc-Xayw

3.3.6 Iºyq-́ -dn¬ saΩ-dn-bpsS {]m[m\yw
(Role of memories in computers)

sXmgnem-fn-I-fpsS iºfw Xbmdm°m≥ D]-tbm-Kn-°p∂ Hcp t] tdmƒ t{]m{Kmw ]cn-K-Wn-

°pI. F√m sXmgnemfn-I-fp-sSbpw Um‰ lm¿Uv UnkvIn¬ e`y-am-bn-cn-°pw. Hmtcm sXmgn-

em-fn-I-sf°pdn®p≈ hnh-c-ßƒ dman-te°v FSp-°p-∂p. AhnsS \n∂pw iºfw IW°p

Iq´p-∂-Xn-\m-h-iy-amb hnh-c-ß-ƒ  (t_mW-kv, Ipd-bvt°-≠h F∂n-h) Iymjv saΩ-dn-bn-

te°pw FSp-°p-∂p. F{X aWn-°q¿ tPmen sNbvXpsh∂pw

AXn-\p≈ iºfw F{X-bm-sW∂pap≈ Um‰ _‘-s∏´

cPnÃdpIfnte°v amdp-∂p. I¨t{Smƒ bqWn-‰n¬ \n∂p≈

\n¿tZ-i-Øn-\-\pk-cn®v tPmen sNbvX kabw ]cn-K-Wn®v

ALU iºfw IW-°m-°p-∂p. (A[nI kabw tPmen sN-

bvX-Xv, t_mW-kv F∂nh) Iymjv saΩdn-bn¬ \n∂pw cPn-

Ã-dn-te°v am‰p∂p. Hcm-fpsS iºfØns‚ IW-°p-Iq-́ -ep-

Iƒ CPU ]q¿Øn-bm°n Ign-bp-tºmƒ ASpØ BfpsS

hnh-c-ßƒ ZznXob saΩ-dn-bn¬ \n∂pw dman-te°v sIm≠p

hcp-∂p. Ahn-sS-\n∂v Iymjv saΩ-dn-bn-te°pw XpS¿∂v cPn-

Ã-dn-te°pw FØn-°p-∂p.

kw -̀c-W-ti-jn-bpsSbpw AXns‚ thK-X-bpsSbpw ASn-ÿm-

\-Øn¬ hnhn-[-Xcw saΩ-dn-I-fpsS Hcp t{iWn Nn{Xw 3.9¬

sImSp-Øn-cn-°p-∂p.

hnhn[ Xcw Um‰ kw -̀c-Wn-I-fpsS khn-ti-j-X-Iƒ ]´nI 3.2 ¬ kw{K-ln-®n-cn-°p∂p.

kw`-cWw thKX kw -̀c-W-tijn B\p-]m-XnI aqeyw Aÿn-c-am-bXv

(Volatile)

cPn-Ã¿ AXn-thKw hfsc Ipdhv G‰hpw IqSp-X¬ AsX

Iymjv IqSnb thKw Ipdhv hfsc IqSp-X¬ AsX

dmw (RAM) hf-sc-thKw Ipdhv/anXw Ipdhv IqSpX¬ AsX

lm¿Uv UnkvIv anX thKw hfsc IqSp-X¬ hfsc Ipdhv A√

kzbw ]cntim[n°pI

1. Iºyq -́dnse AXn-th-K-X-bp≈ saΩ-dn-bmWv ̨ -̨̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ ˛

2. Um‰ s{]mk- nwKv \n¿∆-Nn-°pI

3. F¥mWv Iymjv saΩdn?

4. t{]m{Kmw Iu≠¿ cPn-Ã-dns‚ D]-tbm-K-sa¥mWv?

5. ALU hns‚ D]-tbm-K-sa-¥v?

Nn{Xw 3.9: saΩdn t{iWn

cPn-Ã-dp-
Iƒ

Iymjv

RAM

lm¿Uv
UnkvIv

th
K

X
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C≥]p v́/Hu v́]p v́ D]-I-c-W-ßƒ (Input/output Devices)

]pdw-tem-I-hp-ambn Bi-b-hn-\n-abw km[y-am-Ip-∂n-s√-¶n¬ Iºyq-́ ¿ sIm≠v bmsXmcp

D]-tbm-Khpw C√. Iºyq-´-dpw D]tbm‡mhpw XΩn¬ Bi-b-hn-\n-abw \S-Øp-∂-Xn-\v

C≥]p v́/Hu v́]p v́ D]-I-c-W-ßƒ Bh-iy-am-Wv. Npcp-°-Øn¬ C≥]p v́ D]-I-c-W-ßƒ Iºyp-

-́dn-se°v Um‰bpw \n¿t±-i-ßfpw sImSp-°p-Ibpw Hu v́]p v́ D]-I-c-W-ßƒ Iºyq-́ -dn-ep≈

hnh-c-ßƒ Ah-X-cn-∏n-°p-Ibpw sNøp-∂p. hnhn-[-X-c-Øn-ep≈ t]m¿´p-Iƒ hgntbm

hb¿sekv kmt¶-Xn-I-hnZybpsS klm-b-Ømtem Cu C≥]p v́/Hu v́]p v́ D]-I-c-W-ßsf

CPU hpambn _‘n-∏n-°mw. Ch CPUhn\v ]pd-Øm-b-Xn-\m¬ Ahsb s]cn-^-depIƒ

F∂phnfn°p∂p.

Xmsg sImSp-Øn-cn-°p∂ ]´n-I-bn¬ hnhn-[-X-c-Øn-ep≈ C≥]p v́ D]-I-c-W-ßfpw Ah-bpsS

D]-tbm-K-ßfpw ImWn®ncn-°p-∂p.

D]I-cWw khn-ti-j-X-Iƒ/D]-tbm-K-ßƒ

 Iot_m¿Uv D]-tbm-‡m-hn\v Iºyq-́ -dn-te°v A£-c-ßƒ, kwJy-Iƒ, Nn”-
ßƒ XpS-ßn-bh AS-ßp∂ sSIvÃv Um‰ C≥]p´v sNøp-hm≥
klm-bn-°p-∂p. \Ωƒ Aa¿Øp∂ Io Xncn-®-dn™v AXn\v
A\p-kr-X-ambn Iºyq-´-dn\v a\-kn-em-Ip∂ BkvIn tImUv
(ASCII) krjvSn-°p-∂p. tI_nƒ D≈Xpw C√m-Ø-Xp-amb
Iot_m¿Up-Iƒ hn]-Wn-bn¬ e`y-am-Wv.

 aukv Hcp ]c∂ {]X-e-Øn¬/aukv ]mUn¬ sh®v Iºyq-´-dns‚
kv{Io\nse aukv t]mbn‚-dns\ Ftßm´p thW-sa-¶nepw Nen-
∏n-°m≥ km[n-°p∂tXm I¿k¿ Hcp kYm-\sØØn°phm≥
D]-tbm-Kn-°p∂tXm Bb Iøn¬ HXp-ßp∂ sNdnb D]-I-c-
WamWnXv.  _mƒ, H]v‰n-°¬, tek¿ F∂nh hnhn[ Xcw
aukpIfmW.v tIºnƒ C√mØ aukpw e`y-am-Wv.

 sse‰v s]≥ t]\bpsS BIr-Xn-bn-ep≈ Hcp t]mbn‚nwßv D]-I-c-WamWn-Xv.

kv{Io\n¬ t\cn v́ hc-°m≥ Ign-bp∂p F∂XmWv CXns‚ ta∑.-

Iºyq-´dns‚ klm-b-tØm-sS-bp≈ cq]-I¬∏-\°pw (CAD)

Nn{X-c-N-\-°v -th≠n Iem-Im-c≥amcpw ̂ mj≥ Unssk-\¿amcpw

F©n-\o-b¿am-cpw CXv D]tbmKn°p∂p.

 S®v kv{Io≥ kv{Io\n¬ sXm´psIm≠v {]h¿Øn-∏n-°p-hmt\m / Xnc-s™-Sp-

°p-hmt\m D]-tbm-‡m-hns\ A\p-h-Zn-°p∂ D]-I-c-W-am-Wn-Xv.

IqSpX¬ IrXyXbv°mbn ssÃekv F∂ D]-I-cWw D]-tbm-

Kn®p CXv {]h¿Øn-∏n-°mhp∂-XmWv

 {Km^nIv Sm_ve‰v Fgp-Xp-hm≥ D]-tbm-Kn-°p∂ Ce-Ivt{Sm-WnIv {]X-ehpw AXn-\p≈

{]tXy-I-Xcw t]\-bp-amWv {Km^nIv Sm_ve-‰n-\p-≈-Xv. Nn{X-c-N--\-

Iƒ \S-Øp-∂-Xn-\mbn CXv Iem-Im-c≥amsc- A-\p-h-Zn°p∂p.
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 tPmbvÃn°v hoUntbm sKbnapIƒ Ifn-°p-hm\pw tdmt_m v́, {Sbn-\nwMv knap-

te‰¿ F∂nh \nb-{¥n-°phm\pw D]-tbm-Kn-°p-∂p. CXn\v GXp
Zni-bn-te°pw Nen-∏n-°m-hp∂ ew_-amb Hcp hSnbpw AXn\v
apI-fn¬ Hcp _ -́\p-ap≠v. I¿k¿ kqNn-∏n-°p-∂Xv Xnc-s™-Sp-
°p-hm≥ CXv D]-tbm-Kn-°mw.

 ssat{Im-t^m¨ A\-temKv cq]-Øn-ep≈ i_vZ-sØ C≥]p´v Bbn kzoI-cn®v
AXns\ UnPn-‰¬ cq]-Øn-em°n am‰p∂p. UnPn-‰¬ cq]-Øn-em-
°nb i_vZsØ Iºyq-́ -dn¬ kq£n®psh®v ]n∂o-Sp≈ {]h¿-
Ø-\-ßƒ°p th≠ntbm ho≠pw tIƒ∏n°p∂Xnt\m D]-tbm-
Kn-°p-∂p.

 kvIm\¿ A£-c-cq-]-Øntem Nn{X-cq-]-Øntem D≈ hnh-c-ßƒ tiJ-cn®v
AXns\ UnPn-‰¬ cq]-Øn-em°n am‰p∂p. ]n∂oSv AXns\
Iºyq-́ ¿ D]-tbm-Kn®v FUn‰v sNøm-hp∂XmWv. KpW-ta-∑-bp≈
Nn{X-ßƒ e`n-°p-∂Xv kvIm\-dns‚ sdk-eyq-js\ B{i-bn-®n-
cn-°p-∂p. ]c-∂-X-e-ap≈ (flat bed), jo‰v ^oUv (sheet feed),

Iøn¬ ]nSn-°m-hp∂ (hand held) kvIm\¿ F∂n-h hnhn[ Xc-
Øn-ep≈ kvIm\dp-I-fm-Wv. kvIm≥ sNbvX Nn{X-Ønse
sSIvkv‰ns\ Xncn-®-dn-bp-∂-Xn\pw AXns\ sSIvÃv Bbn am‰p-∂-
Xn\pw H]v‰n°¬ IymcIvS¿ d°Kv\nj≥ (OCR) tkm v̂‰vshb¿
D]-tbm-Kn-°p-∂p. Cu sSIvkv‰ns\ Hcp sSIvÃv FUn-‰¿ D]-tbm-
Kn®v am‰w hcp-Øm-hp-∂-Xm-Wv.

 H]v‰n-°¬ am¿°v Hcp {]n‚ v sNbvX t^manse \n›bn® ÿm\-ß-fn-ep≈ AS-
bm-f-ßƒ tiJ-cn-°p-∂-Xn\pw Ah kw -̀cn-°p-∂-Xn\pw D]-tbm-
Kn-°p∂ as‰mcp kvIm\nwKv D]-I-c-W-am-Wn-Xv. ssIsIm≠v
]q¿Øn-bm°nb t^map-Iƒ hfsc IrXy-X-tbmSpw -th-K-Ønepw
t{]mk v sNøp-∂-Xn\v D]-tbm-K-{]-Z-amWv CXv. H_vPIv-‰ohv Xc-
Øn-ep≈ a’-c-]-co-£-I-fpsS aqey-\n¿Æbw, tNmZym-h-en-Iƒ
F∂nh DZm-l-c-W-ß-fm-Wv.

 _m¿tImUv doU¿/  Hcp \º¿ {]Xn-\n-[o-I-cn-°p∂ hyXykvX I´nbpw AIehpap≈
ew_tcJ-I-fpsS Hcp Iq -́am-Wv _m¿tImUv. AØcw _m¿tIm-
Up-I-fpsS Iq´w D]-tbm-Kn®v Um‰ C≥]p v́ sNøm≥ _m¿tImUv
doUdp-Iƒ klm-bn-°p-∂p. Iøn¬ ]nSn-°m-hp∂ kvIm\-dpIƒ,
Iyma-d-tbmSp IqSnb samss_¬ t^m¨ kvs]jy¬ tkm v̂Svsh-
b¿ F∂nh _m¿tImUv doUdp-Iƒ Bbn D]-tbm-Kn-°p-∂p. QR

tImUv _m¿tImUv t]mse-bm-Wv. _m¿tImUp-Iƒ GI-am\w
BWv. F∂m¬ QR tImUv Zznam\w BWv. Zznam\ coXn-bn-ep≈
Um‰ kw -̀cWw, QR tImUn\v km[m-cW _m¿tIm-Uns\ At]-

£n®v IqSp-X¬ Um‰ kw -̀cn-°m≥ A\p-h-Zn-°p-∂p. sh_vssk-

‰ns‚ bp.B¿.-F√pw (URL). sπbn≥ sSIvÃpw t^m¨ \º-dpw

Iyp°v sdkv-
t]m¨kv ({ZpX
{]Xn-I-c-W)
QR tImUv do-U¿

doU¿ (OMR)
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C˛-sa-bn¬ A{U pw F∂p-th≠ F√m A°-ßfpw A£-c-

ßfpw Cu tImUv kq£n®p shbv°p-∂p. QR tImUv hmbn-s®-

Sp-°m≥ klm-bn-°p-∂Xv _m¿tImUv doU¿ D]-tbm-Kn-t®m Iyma-

d-tbmSp IqSnb samss_¬ t^m¨ D]-tbm-Kn-t®m C≥Ãmƒ

sNbvXn-cn-°p∂ {]tXyI tkm v̂‰vshb¿ D]-tbm-Knt®m BWv.

 _tbm-sa-{SnIv a\pjys‚ A\\yamb imcocnI {]tXy-I-X-Iƒ G‰hpw IrXy-

X-tbmsS hmbn-s®-Sp-°m≥ klm-bn-°p∂ Hcp D]-I-c-W-amWv

_tbmsa{SnIv sk≥k¿. imco-cn-I- khn-ti-j-X-I-fmb hnc-e-S-

bm-fw, sd‰n-\, sFdnkv F∂n-ßn-s\-bp-≈h Xncn-®-dn-™v,

HcmfpsS sFU‚n‰n Dd-∏p-h-cp-Øm≥ D]-tbm-Kn-°p∂ _tbm-sa-

{SnIv kwhn-[m-\-Ønse Hgn-hm-°m-\m-hmØ LS-I-amWv CXv.

 kvam¿ v́ Im¿Uv doU¿ Um‰ kq£n-°p-hm\pw ssIam‰w sNøp-hm\pw km[n-°p∂ Hcp

πmÃnIv Im¿UmWv kvam¿ v́ Im¿Uv. CXn¬ Hcp ssat{Im s{]mk-

 -tdm, saΩ-dntbm ImW-s∏-Sp-∂p. _m¶nwKv, Btcm-Ky-ta-J-e,

sSen-t^m¨ hnfn-Iƒ, Ce-Ivt{Sm-WnIv Iymjv s]bvsa‚pIƒ

F∂o hnhn[ {]h¿Ø-\-ßƒ°v kvam¿ v́ Im¿Uv D]-tbm-Kn-°p-

∂p. kvam¿ v́ Im¿Unse Um‰ FSp-°p-hm≥ D]-tbm-Kn-°p∂ D]-

I-c-W-amWv kvam¿ v́ Im¿Uv doU¿.

 UnPn-‰¬ Iymad Nn{X-ßfpw hoUn-tbm-Ifpw FSpØv UnPn-‰¬ cq]-Øn-te°v

am‰m≥ UnPn-‰¬ Iymad D]-tbm-Kn°p∂p. Nn{X-ßƒ saΩ-dn-bn¬

kq£n®p hbv°p-Ibpw AXn-\p-tijw Iºyq-́ -dn-te°v am‰p-Ibpw

sNøp∂p. UnPn-‰¬ Iyma-d-bpsS sNehv Ipd-™Xpw HXp°ap-

≈Xpamb- ]Xn-∏mWv sh∫v Iyma-d. hoUntbm tImfnw-Kv,

hoUntbm Nm‰nwßv F∂n-h-bv°mbn Iºyq-́ -dn¬ CXv D]-tbm-Kn-

°p-∂p. CXn\v B¥cnI saΩdn D≠m-bn-cn-°p-I-bn-√.

]´nI 3.3: C≥]p´v D]-I-c-W-ßfpw Ah-bpsS D]-tbm-Khpw

Nne Hu´v]p´v D]-I-c-W-ßfpw Ah-bpsS {]tXy-I-X-Ifpw \ap°v Ct∏mƒ t\m°mw.

hnhn[ Hu´v]p´v D]-I-c-W-ßfpw Ah-bpsS D]-tbm-Khpw ]´nI 3.4 ¬ ImWmw

        D]-I-cWw khn-ti-j-X-Iƒ/D]-tbm-K-ßƒ

CRT tamWn-‰dp-Iƒ,Kymkv πmkva tamWn‰dp-Iƒ, F¬.kn.Un

tamWn‰dpIƒ, Sn.F^v.Sn tamWn‰dpIƒ, F¬.C.Un

tamWn‰dpIƒ, Hm¿Km-\nIv sse‰v Fan-‰nßv UtbmUv tamWn‰dp-

Iƒ (OLED) XpSßnbh Unkvtπ D]-I-c-W-ß-fmWv. Unkvtπ

D]-I-c-W-ß-fn¬ ImWp∂ hnh-c-ßsf tkm^v‰vtIm∏n F∂p

hnfn-°p-∂p. kv{Io\n\v IpdpsI Ub-K-Wembn C©p-I-fn¬

BWv tamWn-‰-dns‚ hep∏w IW-°m-°p-∂-Xv.

 sk≥k¿

hnjz¬ Unkvtπ

bqWn‰v (VDU)
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hoUntbmbpw Nn{X-ßfpw Iºyq-´-dnse Um‰bpw Hcp henb

kv{Io\ntem at‰-sX-¶nepw ]c∂ {]X-e-Øntem {]Z¿in-∏n-°m-

\p-]-tbm-Kn-°p∂ Hcp-Xcw hoUntbm s{]mP-IvS-dmWv F¬.-kn.-

Un. s{]mPIvS¿. Db¿∂ Xo{h-X-bn-ep≈ {]Imiw F¬.-kn.-Un.-

bn-ep≈ Bbn-c-°-W°v ]nIvk-epIfneqsS IS-Øn-hn-Sp-Ibpw

Ahsb se≥kv D]-tbm-Kn®v tI{µo-I-cn-°p-Ibpw sNøp-∂p.

 {]n‚¿ (Printer) lm¿Uv tIm∏n Hu v́]p v́ \n¿Ωn-°p∂-Xn\mWv {]n‚¿ D]-tbm-Kn-

°p-∂Xv. t]∏-dp-I-fn¬ {]n‚ v sNbvsX-Sp-°p∂ Hu v́]ṕ pIƒ lm¿Uv

tIm∏n F∂mWdnb-s∏-Sp-∂Xv. {]n‚-dns\ Cw]mIvSv {]n‚¿,

t\m¨ Cw]mIvSv {]n‚¿ F∂n-ßns\ c≠mbn Xcw-Xn-cn-®ncn°p-

∂p. tUm v́ sa{SnIvkv F∂Xv Cw]mIvSv {]n‚¿ hn`m-K-Øn¬s]-Sp-

∂p. hfsc Ipd™ {]n‚nßv sNe-hn¬ Im¿_¨ tIm∏n-Iƒ

{]n‚ v sNøp-∂p. Hcp {]n‚-dns‚ thKX Af-°p-∂-Xv, Hcp \n›nX

ka-bØv F{X Imc-IvS-dp-Iƒ {]n‚ v sNøp-∂p, Imc-IvtSgvkv s]¿

sk°-≠v (CPS), sse≥kv s]¿ an\p v́ (LPM) AY-hm t]Pkv s]¿

an\p v́ (PPM) F∂n-hsb B{i-bn-®m-Wv. Cu {]n‚-dp-Iƒ thKX

Ipd-™-hbpw i_vZw D≠m°p-∂-h-bp-am-Wv. C¶vsP‰v {]n‚-dp-Iƒ

t\m¨Cw]mIvSv {]n‚¿ F∂ hn`m-K-Øn¬s]-Sp-∂p. C¶vsP‰v

{]n‚dp-I-fn¬ A£-c-ßƒ cq]-s∏-Sp-Øp-∂Xv {]n‚ v slUn-eqsS

sNdnb ajn-Øp-≈n-Iƒ t]∏-dn-te°v kvt{] sNbvXm-Wv. C¶vsP‰v

{]n‚dpIƒ sNehv Ipd-™-h-bm-sW-¶nepw Zo¿LIme-sØ°v

D]-tbm-Kn-°p-tºmƒ Ah-bpsS Nnehv h¿≤n-°p∂p. tek¿

{]n‚dp-Iƒ, t\m¨ Cw]mIvSv hn`m-K-Øn¬s]Sp-∂p. \√ \ne-hm-

c-Øn-ep≈ Nn{X-ßƒ krjvSn-°m≥ Ch D]-tbm-Kn-°p-∂p. tUm v́

am{SnIvkv {]n‚-dns\ At]-£n®v i_vZ-an-√m-sXbpw hfsc thK-

Ønepw {]n‚ v sNøm≥ tek¿ {]n‚-dp-Iƒ D]-tbm-Kn-°p∂p.

tamtWmt{Imw tek¿ {]n‚dp-Ifpw  If¿ tek¿ {]n‚-dp-Ifpw

hn]-Wn-bn¬  e`y-amWv. ]e-hn-[-Ønep≈ If¿ tSmW¿ Im{Sn-

UvPp-Iƒ D]-tbm-Kn®v hnhn[ \nd-ß-fn-ep≈ Hu´v]p-´p-Iƒ

krjvSn°m≥  If¿ tek¿ {]n‚dp-Iƒ D]-tbm-Kn-°p-∂p. Ch

sNe-th-dn-b-h-bm-Wv. tek¿ {]n‚dp-Iƒ thK-X-tb-dn-b-h-bm-Wv.

Ch-bpsS thKX Af-°p-∂Xv t]Pkv s]¿ an\p-́ n-emWv (PPM).

sX¿a¬ {]n‚¿ t\m¨ Cw]mIvSv {]n‚¿ hn`m-K-Øn¬s∏-Sp-∂p.

lo‰v sk≥kn-‰ohv sX¿a¬ t]∏¿ F∂ {]tXy-I-Xcw t]∏¿

BWv ChnsS D]-tbm-Kn-°p-∂-Xv. Cu t]∏¿ D]-tbm-Kn®v {]n‚ v

F¬.-kn.-Un. s{]mP-

IvS¿ (LCD Projector)

tUmSvsa-{SnIvkv {]n‚¿

C≥IvsP‰v {]n‚¿

tek¿ {]n‚¿

sX¿a¬ {]n‚¿
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slUn\v apI-fn-eqsS CXv \oßp-tºmƒ A®-Sn-t°-≠-Xmb hnh-c-

Øns‚ {]Xn-cq]w krjvSn-°p-∂p. FSpØp sIm≠p t]mIm≥

km[n°p∂ {]NmcØnep≈ {]n‚dmWnXv.

 tπm´¿ {Km^nt‚bpw cq]-I¬∏-\-bpsSbpw (design) lm¿UvtIm∏n

\n¿Ωn°m≥ D]tbmKn°p∂ Hu´v]p´v D]-I-c-W-amWv tπm´¿.

henb tXmXn-ep≈ {Km^p-I-fpw, `q]-Sßfpw, t]mÃ-dp-Ifpw,

\n¿Ωm-W-Øn-\m-h-iy-amb am∏p-Ifpw, F©n-\o-b-dn-ßn-\m-h-iy-

amb Nn{X-ßfpw {]n‚ v sNøm≥ D]-tbm-Kn-°p∂ D]-I-c-W-amWv

tπm -́dp-Iƒ. c≠v Xc-Øn-ep≈ tπm -́dp-I-fp-≠v. {Uw tπm´¿ (Drum

Plotter), ̂ vfm‰v s_Uv tπm´¿ (Flat bed plotter). {Uw tπm -́¿ tdmf¿

tπm´¿ F∂pw ^vfm‰v s_Uv tπm´-¿ tS_nƒ tπm´¿ F∂pw

Adn-bs∏-Sp∂p

  3D {]n‚¿ 3D hkvXp°ƒ {]n‚ v sNøm≥ D]-tbm-Kn-°p∂ Hu v́]p v́ D]-I-c-

W-amWv 3D {]n‚¿. ]Zm¿∞-ß-fn¬ ]e-X-c-Øn-ep≈ hkvXp-

°ƒ \n¿Ωn-°p-hm≥ km[n-°p-∂p. {]n‚ v sNtø≠ hkvXp-hns\

Bbn-c-°-W-°n\v hfsc sNdnb IjW-ß-fm°n am‰p-∂p. Xmsg

apX¬ apIƒ hsc IjvWw IjvW-ambn {]n‚ v sNøp-∂p. Cu

sNdnb eb-dp-Iƒ H∂n®v Iq´n-tN¿Øv bYm¿∞ hkvXp-hns‚

amXrI D≠m-°p-∂p. skdm-anIv I∏v, Ifn-∏m-́ -ßƒ F∂nh DZm-

l-c-W-ß-fm-Wv.

Iºyq-´¿ D≠m-°p∂ i_vZw ]pd-tØ°v e`y-am-°p∂ D]-I-c-

W-ß-fmWv HmUntbm Hu v́]p-́ v. i_vZw krjvSn-°p∂ Hu v́]p v́

D]-I-c-W-amWv kv]o°-dp-Iƒ. HmUntbm t]m¿´p-Iƒ hgn-bmWv

Ch Iºyq-́ -dp-ambn _‘n-∏n-°p-∂-Xv.

]´nI 3.4: Hu´v]p´v D]-I-c-W-ßfpw Ah-bpsS D]-tbm-Khpw

HmUntbm Hu v́]p v́

D]-I-c-W-ßƒ
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\Ωƒ ]e-X-c-Øn-ep≈ {]n‚-dp-Iƒ I≠p-ht√m. Cu {]n‚dpIfpsS hyXyÿ kz`mh

khn-ti-j-X-IfpsS Xmc-Xayw ]´nI 3.5 ¬ sImSpØncn°p∂p.

khn-ti-j-X-Iƒ tek¿

 {]n‚-dp-Iƒ

sX¿a¬

{]n‚-dpIƒ

tUm´vsa-{SnIvkv

{]n‚dp-Iƒ

]´nI 3.5: {]n‚-dp-I-fpsS Xmc-Xayw

{]n‚ v sNøm-\p-]-

tbm-Kn-°p∂

hkvXp

Fßs\ CXv

{]n‚ v sNøp∂p

{]n‚nßns‚

thKX

KpW-ta∑

KpW-ßƒ

tZmj-ßƒ

s]mSn cq-]-Øn-ep-

≈- ajn (C¶v

]uU¿)

t]∏¿ NqSm°n

AXn¬ ]uU¿

Hgp-°p∂p

an\p-´n¬ 20 t]Pv

KpW-ta≥a-bp≈

{]n‚nwKv, ªm°v &

ssh‰n\v \√Xv

i_vZan-√msX

{]n‚v e`n-°pw,

thK-Øn¬ {]n‚v

e`n-°pw, Db¿∂

{]n‚v \ne-hmcw

t]∏¿ IpSp-ßm-
\p≈ km[yX
IqSp-X¬, tSmW-
dns‚ hne  IqSp-
X¬, D]-I-c-W-
Øn\pw hne
IqSp-X¬

C¶vsP‰v

{]n‚-dp-Iƒ

{Zh- cq-]-Øn-ep≈

ajn

hfsc sNdnb Zzmc-

ß-fn-eqsS {Zhcq-]-

Ønep≈  ajn

t]∏-dn¬ kvt{]

sNøp∂p

an\p´n¬ 6 t]Pv

KpW-ta-∑-bp-≈Xv

{]tXy-In®p sNdnb

t^m≠p-Iƒ°v

i_vZ-an-√, Db¿∂

{]n‚v \ne-hm-cw,

D]-I-c-W-Øn\v

{]tXyI XbmsdSp∏v

Bh-iy-an√, Ipd™

D]-I-cW hne

ajn°v hne IqSp-

X¬, ajn hm´¿

{]q^v A√,

AXn-\m¬ kvt{]

sNøp-tºmƒ XS- -

ßƒ t\cn-Smw.

lo‰v sk≥kn

‰ohv t]∏¿

sX¿a¬ {]n‚v

slUn\v apI-fn-

eqsS sX¿a¬

t]∏¿ ]mkv

sNøp∂p

sk°‚n¬

150 mm

Nn{X-ßƒ {]n‚v

sNøp-∂-Xn\v

tbmPn-®-X-√,

sSIvÃp-Iƒ

{]n‚v sNøm≥

\√-Xv.

i_vZ-an-√, thK-X,

sNdp-Xv, `mcw

Ipd-hv, Ipd™

sshZypXn D]-tbm-

Kw, sIm≠p \S-

°m-hp-∂Xv

kvs]jy¬

sX¿a¬ t]∏¿

Bh-iy-ambn

hcp∂p. {]n‚nwKv

KpW-ta∑

Ipd-hm-Wv.

ajn ]pc-´nb

dn∫¨

t]∏-dn\v apI-fn-

ep≈ dn∫-Wn¬

]n∂p-Iƒ

Aa¿Øp-∂p

Hcp sk°‚n¬

30 apX¬ 550

IymcIvSdpIƒ

hsc

Nn{X-ßƒ {]n‚v

sNøm≥ tbmPn-®-

X-√. sSIvÃns‚

ASn-ÿm-\-Øn¬

\√-Xv.

dn∫-Wn\v hne

Ipd-hm-b-Xp-

sIm≠v {]n‚n-ßn\v

hne Ipd-hv,

Im¿_¨ tIm∏n

FSp-°mw.

{]mcw` apS°v

apX¬ IqSp-X-em-

Wv, thK-Øn¬

{]n‚v sNøp-∂n-√,

i_vZw IqSp-X-em-

Wv.
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3.4  C -̨thÃv (e-Waste)

Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ D]-tbm-Kiq\y-am-Ip-tºmƒ Ah Adn-bs∏Sp∂Xv C˛thÃv

 F∂ t]cn-emWv. Dt]-£n-°-s∏´ Iºyq-́ -dp-Iƒ, Hm^okv Ce-Ivt{SmWnIv D]-I-c-W-ßƒ,

hnt\m-Z-Øn-\p-]-tbm-Kn-°p∂ D]-I-c-W-ßƒ, samss_¬ t^m¨, sSen-hn-j≥, d{^n-P-td‰¿

Ch-sb√mw C -̨thÃv F∂ hn`m-K-Øn¬s]-Sp-∂p. ]p\-cp]-tbmKw, ]p\¿hn¬∏\, hos≠-

Sp-°¬, ]p\-cp-¬]mZ\w F∂n-ßs\ \n¿am¿÷\w sNøm-hp∂ D]-tbmKw Ign™

CeIvt{SmWnIv D]-I-c-W-ß-sfbpw C -̨thÃv Bbn ]cn-K-Wn-°mw.

B[p-\nI Pohn-X-Øn¬ Hgn®p IqSm≥ Ign-bmØ Ce-Ivt{Sm-WnIv D]-I-c-W-ß-fmWv

UkvIvtSm-∏v Iºyq-́ ¿, em]vtSm-∏v, samss_¬ t^m¨, d{^n-P-td-‰¿, sSen-hn-j≥ F∂nh.

\ΩpsS Bh-iy-ßƒ°-\p-k-cn®v Hmtcm h¿jhpw ]pXnb D]-I-c-W-ßƒ \Ωƒ hmßp-

∂p. Hmtcm h¿jhpw 300 Zi-e£w Iºyq-´-dp-Ifpw 1 e£w tImSn sk¬t^m-Wp-Ifpw

D¬∏m-Zn-∏n-°-s∏Sp∂p.  ct≠m aqt∂m h¿j-Øn-\p-≈n¬ Xs∂ Cu CeIv-t{Sm-Wn-Iv D]-I-

c-W-ßƒ D]-tbmKiq\y-ambn Xocp-∂p. Hmtcm h¿jhpw temI-Øm-I-am-\-ap≈ thÃv 8%

\nc-°n¬ h¿≤n-°p∂p F∂v IW-°p-Iƒ kqNn-∏n-°p-∂p.

amdn-s°m-≠n-cn-°p∂ kmt¶-XnIhnZybpw, am[y-a-ß-fn¬ hcp∂ am‰-ß-fpw,  hnebnSnhpw,

Bkq-{Xn-X-amb Aÿn-c-Xbpw temI-Øm-I-am-\-ap≈ C -̨thÃv h¿≤n-°p-∂-Xn\v Imc-W-

am-Ip-∂p. 50 Zi-e£w S¨ C˛-thÃv Hmtcm h¿jhpw krjvSn-°-s∏-Sp∂p F∂v IW-°p-

Iƒ kqNn-∏n-°p-∂p. CXn¬ 15 apX¬ 20% hsc am{Xta ]pXp°n D]tbm-Kn-°p-∂p-≈q.

_m°n-sb√mw aÆn¬ Ipgn®p aqSs∏SpItbm IØn®p If-bp-I-tbm, as‰-hn-sS-sb-¶nepw

D]-£n-°p-Itbm sNøp-∂p. C¥y, ssN\ t]mep≈ cmPyßfnepw B{^n-°, em‰n≥

Atacn° XpS-ßnb ̀ qJfißfnepw  Ce-Ivt{Sm-WnIv D¬∏-∂-ß-fpsS hn¬∏\ ASpØ

10 h¿j-Øn-\p-≈n¬ IpØs\ Db-cm≥ km[y-X-bp-≠v.

3.4.1. C -̨th-Ãns\ Ipdn®v \mw F¥p-sIm≠v DXvI-WvT-s∏-SWw?
(Why should we be concerned about e-Waste?)

CeIvt{Sm-WnIv thÃv shdp-samcp thÃv A√. sa¿°p-dn, seUv, ImUvan-bw, t{_man-t\-

‰Uv ̂ vssfw dn´m¿U‚ vkv F∂n-ßs\ Btcm-Ky-Øn\v lm\n-I-c-am-tb-°m-hp∂ hnj-h-

kvXp-°ƒ CXn¬ AS-ßn-bn-cn-°p-∂p. th≠-hn[w \nb-{¥n-®n-s√¶n¬ Cu hnj-h-kvXp-°ƒ

Im≥k¿, {]Xyp¬∏m-Z-\-tijn Ipdhv, a‰v Btcm-Ky-{]-iv\-ßƒ F∂n-h°v Imc-W-am-Ip-∂p.

C -̨thÃv Ipgn®p aqSp-∂-Xn-\m¬ 40% hsc seUv aÆn¬ Ie-cp-hm≥ CS-bm-°p-∂p.
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3.4.2 C -̨th-Ãn\v F¥v kw -̀hn-°p∂p (What happens to the e-Waste?)

\n¿`m-Ky-h-im¬ Hcp sNdn-b-i-X-am\w C -̨thÃv am{Xta ]pXp°n D]-tbm-Kn-°p-∂p-≈q. ]pXp-
°¬ tI{µ-ß-fn¬ sIm≠p-t]m-bmepw \mw {]Xo-£n-°p-∂-Xp-t]mse an°-t∏mgpw Ah
bYm¿∞-Øn¬ ]pXp-°-s∏-Sp-∂n-√. CRT tamWn-‰-dp-I-fn¬ Unkvtπ°v klm-bI-c-am-Ip∂
t^mkv̂ -dkpw seUpw Xmc-X-tay\ IqSnb Af-hn¬ ImW-s∏-Sp-∂p. D]-tbm-K-iq-\y--amb
CRT Isf "A]-I-S-I-c-amb thÃv' F∂ KW-Øn-emWv Ata-cn-°≥ ]cn-ÿnXn kw-c-£W
GP≥kn (United States Environmental Protection Agency- EPA) Dƒs∏-Sp-Øn-bn-cn-°p-∂-Xv.

`qcn-̀ mKw C -̨th-ÃpIfpw thkv‰v Iq\-I-fn¬ X≈p-Itbm C≥kn\td‰¿ D]-tbm-Kn®v IØn-
°p-Itbm BWv sNøp-∂-Xv. CØcw thÃns‚ A\p-Nn-X-amb \io-I-cW am¿§-ß-ƒ Ah-
ew-_n-°p-∂-tXmsS Ah-bn¬ \n∂pw hne-]n-Sn-∏p-≈ hkvXp°ƒ tiJ-cn-°p-hmt\m A]-I-S-
I-c-amb hnj-h-kvXp-°sf \nb-{¥n-°mt\m km[n-°msX hcp-∂p. CXns‚ `mK-ambn Ch
\ΩpsS aÆn-s\bpw Pe-sØbpw hmbp-hn-s\bpw aen-\-s∏-Sp-Øp-∂p.

C -̨thÃv bmsXmcp Imc-W-h-imepw a‰p Krl-am-en-\y-ßƒ-
s°m∏w Dt]-£n-°m≥ ]mSn-√. Ch Fhn-sS-bmtWm D≈Xv
AhnsS h®pXs∂ th¿Xn-cn-°-s∏-tS-≠Xpw hnhn[ k∂≤
kwL-S-\-Iƒ°v ssIam‰w sNø-s∏-tS-≠-Xp-am-Wv. C -̨th-Ãv
F∂ cq£-amb {]iv\w ]cn-K-Wn-°p-tºmƒ Kh -̈sat‚m,
hymh-km-bnI ÿm]-\-ßtfm, s]mXp-P\ßtfm Ch \nb-

{¥n-t°-≠-Xn-\m-h-iy-amb \S-]-Sn-Iƒ ssIs°m-t≈-≠Xv

AXy-¥m-t]-£n-X-am-Wv.
Nn{Xw 3.10: tISp-h-∂Xpw Ime-l-c-W-s∏-

´-Xp-amb Ce-Ivt{Sm-WnIv hkvXp-°ƒ

]´nI 3.6: A]-I-S-I-c-amb cmk-]-Zm¿∞-ßfpw AXns‚ Dd-hn-Shpw {]Xym-Lm-X-hpw.

cmk-]Zm¿∞w

seUv

sa¿°pdn

ImUvanbw

t{_man-t\-‰Uv

^vsfbnw dn´m¿

U‚vkv (BFRs)

Dd-hnSw

Iºyq -´¿ tamWn -‰¿ •m nepw PCB

tkmƒU-dnepw CXv ImWp-∂p.

PCB, F¬.-kn.-Un. kv{Io\ns‚ D≈nse

sse‰p-I-fnepw ImWp-∂p.

Nn∏v dknÃ-dp-I-fnepw skan-I-≠Iv-S-dp-I-

fnepw ImWp∂p

PCB bnepw Nne πmÃn-°p-I-fnepw ImW-

s∏-Sp-∂p.

{]Xym-LmXw

tI{µ \mUo-hyq-lsØ _m[n-°p-∂p.

c‡-Nw-{I-a-W-sØbpw InUv\n-tbbpw

_m[n-°p-∂p.

sNdnb Ip´n-I-fpsS Xe-t®m-dn-s\bpw

\mUohyql-sØbpw _m[n -°p-∂p.

apXn¿∂-h-cn¬ Ah-bh sshI-ey-ßƒ,

am\-knI sshI-eyßƒ, a‰-t\Iw tcmK-

e-£-W-ßƒ F∂nh {]I-S-am-Ip-∂p.

]e-X-c-Øn-ep≈ Im≥k-dp-Iƒ°v Imc-W-

am-Ip-∂p. ImUvan-bw InUv\n-bn¬ Ipan-

™p-IqSn AXn\v tZmjw sNøp-∂p.

Im≥k¿ km[yX h¿≤n-∏n-°p-∂p.

]´nI 3.6. ¬ A]-I-S-I-c-amb Nne cmk-]Zm¿∞-ßƒ, Ah-bpsS Dd-hn-Sw, {]Xym-LmXw

F∂nh  sImSpØnc-n°p-∂p.
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C¥ym Kh¨sa‚ns‚ tI{µ amen\y \nb-{¥W t_m¿Uv (CPCB ̨ sk≥{S¬ s]meyq-j≥

I¨t{Smƒ t_m¿Uv) cq]o-I-cn® ‘C -̨thÃv \nb-{¥W \nb-a-ßƒ˛ 2011’, 01˛̨ 5˛2012 apX¬

\ne-hn¬ h∂p. Cu \nb-a-ßƒ Ce-Iv{Sn-°¬, Ce-Ivt{Sm-WnIv D]-I-c-W-ß-fpsS \n¿Ωm-

Whpw hn¬∏-\bpw {]h¿Ø-\-hp-ambn _‘-s∏´p InS-°p∂ F√m-h¿°pw (\n¿Ωm-Xm-°ƒ,

D]-t`m-‡m-°ƒ, tiJ-c-W-tI-{µw) _m[-I-am-Wv. kwÿm-\Øv CXns‚ \S-Øn∏pw ta¬-

t\m´hpw \n¿∆-ln-°p-∂Xv kwÿm\ amen\y \nb-{¥W t_m¿Uns‚ t\Xr-Xz-Øn-em-Wv.

C -̨th-Ãns‚ tiJ-c-W-Øn\pw \n¿Ωm¿÷-\-Øn-\p-wth≠n tIcf Kh¨sa‚ v {]tXyI

\n¿-t±iw sImSp-Øn-´p-≠v. \n¿Ωm-Xm-°-fp-sSbpw Xt±-i-kzbw`c-W-ÿm-]-\-ß-fp-sSbpw

amen\y \nb-{¥-W-t_m¿Un-s‚bpw Npa-X-e-Iƒ Kh¨sa‚ v hy‡-ambn \n¿∆-Nn-®n-́ p-≠v.

\n¿Ωm-Xm-°-fpsS XncnsI hmß¬ ]≤-Xn-bn-eq-sStbm Xt±-i-kz-bw-̀ -cW ÿm]-\-ß-fpsS

t\Xr-Xz-Øn-ep≈ Xncn-s®-Sp-°¬ kwhn-[m-\-ß-fn-eq-sStbm Ce-Iv{Sn-°¬, Ce-Ivt{Sm-WnIvkv

t]mep≈ C -̨th-Ãp-Iƒ tiJcn-°-s∏-Sp-∂p. Ch-sb√mw AwKo-IrX ]pXp-°¬ tI{µ-Øn\v

ssIam-dp-∂p. {][m-\-s∏´ {_m≥Up-Iƒ, D]-tbmKw Ign™ D¬∏-∂-ß-sf√mw Xs∂ \n¿Ωm-

Xm-°ƒ°p Xs∂ Xncn®v G¬∏n-°m≥ \n¿t±iw \¬In-bn-́ p-≠v. AXp-a-s√-¶n¬ Xt±-i-kz-

bw-̀ -cW ÿm]-\-ßƒ Xøm-dm-°n-bn-́ p≈ tiJ-cW tI{µ-ß-fnepw XncnsI G¬∏n-°m\p≈

kwhn-[m-\-ap-≠v. C˛-thÃv \n¿Ωm¿÷-\-sØ-°p-dn®v t_m[-h¬°-cW ]cn-]m-Sn-Iƒ k-

L-Sn-∏n-°p-∂-Xn\pw ]pXp-°¬ AYhm amen\yw \n¿Ωm¿÷\w sNøp-∂-Xn\pw D≈ kwhn-

[m-\-ßƒ s]meyp-j≥ I¨t{Smƒ t_m¿Uv \n¿∆-ln®p t]mcp-∂p-≠v.

3.4.3 C -̨thÃv \n¿Ωm¿÷\ am¿§-ßƒ (e-waste disposal methods)

C -̨thÃv \n¿Ωm¿÷\Øn\p-th≠n Xmsg ]d-bp∂ am¿§-ßƒ D]-tbm-Kn-°m-w

a) ]p\-cp-]-tbmKw (Reuse): sk°‚ v lm≥Uv D]-tbmKw AYhm tISp-]m-Sp-Iƒ ]cn-l-

cn®v sa®-s∏-SpØn D]-tbm-Kn-°pI F∂-XmWv ]p\-cp]-tbmKw sIm≠v ChnsS Dt±-in-°p-

∂-Xv. an° ]gb Iºyq-́ -dp-Ifpw _‘p-°ƒt°m kplr-Øp-°ƒt°m Nn√-d-°-®-hSw \S-

Øp-∂-h¿t°m ss]kt°m A√m-sXtbm ssIam-dmw. NneXv k∂≤ kwL-S-\-Iƒ,

hnZym`ymk ÿm]-\-ßƒ F∂n-hbvt°m ssIam-dmw. C¶vvsP‰v Im{Sn-UvPp-Ifpw tek¿

tSmW-dp-Ifpw ]p\-cp-]-tbmKw sNømw. CXv C -̨th-Ãns‚ tXmXv Ipd-bv°m≥ klm-bn-°pw.

b) IØn®p If-b¬ (Incineration):{]tXyIw cq]-I¬∏\ sNbvX C≥kn-\-td-‰-dn¬ 900

apX¬ 1000 Un{Kn sk¬jy-kv hsc D≈ Db¿∂ Dujvam-hn¬ \nb-{¥-W-hn-t[-b-ambn

IØn®p If-bp-∂p.

c) C -̨thÃns‚ ]p\-cp-¬]m-Z\w (Recycling): D¬∏-∂-ß-fn¬ \n∂pw D]tbmKn°m≥ ]‰p∂

LS-I-ß-fp-]-tbm-Kn®v ]pXnb D]-I-c-W-ßƒ \n¿Ωn-°p-∂-Xn-s\-bmWv ]p\-cp-¬]m-Z\w F∂v

]d-bp-∂-Xv. tamWn-‰-dp-Iƒ, Iot_m¿Up-Iƒ, em]vtSm-∏p-Iƒ, tamUw, sSen-t^m¨ t_m¿Up-

Iƒ, lm¿Uv ss{Uhp-Iƒ, knUn, samss_epIƒ, ̂ mIvkv sajo≥, {]n‚¿, kn.]n.-bp, saΩdn

Nn∏p-Iƒ, Iq́ n-tbm-Pn-∏n-°p∂ hb-dp-Iƒ, tI_n-fp-Iƒ F∂n-h-sb√mw ]pXp°n D]tbm-Kn-°mw.

d) aÆn-´p-aq-S¬ (Land Filling) : G‰hpw IqSp-X¬ D]-tbm-Kn-°p-∂Xpw F∂m¬ ip]m¿i

sNø-s∏-Sm-Ø-Xp-amb am¿§-amWv aÆn´p aqS¬.
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C -̨thÃv \n¿am¿P-\-Øn¬ hnZym¿∞n-I-fpsS ]¶v

$ Bh-iy-an√msX Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ hmßp-∂Xv \n¿Øp-I.

$ D]-I-c-W-ßƒ tISp-h-cp-tºmƒ ]pXn-bXv hmßp-∂Xn\v ]Icw Ah -\-∂m°n D]-tbm-

Kn-°p-I.

$ D]-I-c-W-ßƒ ]mgm-°msX Ah a‰p-≈-h¿°v hn¬°p-Itbm kw`m-h\ sNbvtXm Ah-

bpsS {]h¿Ø\ Ime-b-fhv Zo¿Ln-∏n-°p-I.

$ ]pXnb Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ hmßp-tºmƒ A]-I-S-I-c-amb ]Zm¿∞-ßƒ

AS-ßn-bn-́ n-s√∂v Dd∏p hcp-Øp-I-bpw ]pXp°n D]-tbm-Kn-°m-hp-∂h-bm-sW∂pw Du¿-

÷w Ipd®v am{Xw D]-tbm-Kn-°p-∂-h-bm-sW-∂pw IqSp-X¬ Imew D]-tbm-Kn-°m-hp-∂-h-

bmsW-∂pw hfsc Ipd™ Zp¿hybw am{Xw krjvSn-°p-∂-h-bm-sW∂pw Dd∏p hcp-

Øp-I.

$ D]-tbmK iq\y-am-bm¬ D]-I-c-W-ßƒ XncnsI FSp-°p∂ ]≤Xnbpt≠m F∂v \n¿-

ΩmXm-°fpsS t^m¨ \º¿ hgntbm sh_vssk‰v hgntbm a\- n-em-°p-I.

$ _m‰dnbn¬ {]h¿Øn-°p∂ D]-I-c-W-ß-fn¬ D]-tbm-K-tijw If-bp∂ _m‰-dn°p

]Icw doNm¿÷v sNøm-hp∂ _m‰-dn-Iƒ D]-tbm-Kn-°p-I.

$ KpW-ta≥a DØ-c-hm-ZnXzw (Warranty) D≈Xpw XncnsI FSp-°p-∂-Xp-amb D¬∏-∂ß-

ßƒ hmßn-°p-I.

3.4.4. lcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZy

(Green computing or Green IT)

]cn-ÿn-Xn°v \miw hcpØm-sX-bp≈ kmt¶-Xn-I-hn-Zy-bpsS ]T-\hpw {]tbm-KhpamWv

lcnX Iºyq-́ nwKv AYhm lcnX kmt¶-Xn-I-hnZy. Iºyq-́ -dn-s‚bpw A\p-_‘ LS-I-ß-

fp-sSbpw cq]-I¬∏-\, \n¿Ωm-Ww, D]-tbm-Kw, \n¿Ωm¿÷\w AXp-ambn _‘-s∏´ LS-I-

ß-fmb tamWn-‰-dp-Iƒ, {]n‚dpIƒ, kw`-cW D]-I-c-W-ßƒ F∂nh ^e-{]-Z-ambn ]cn-

ÿn-Xn°v tbmPn-°p-∂-hn[w \S-∏m-°p-∂-Xn-s\-bmWv lcnX Iºyq-́ nwKv F∂v hnfn-°p-∂-Xv.

lcnX Iºyq-´nw-Kns‚ BZyIm-esØ XpS°w "F\¿Pn -Ãm¿' F∂-dn-b-s∏-Sp∂ kzta-

[bm D≈ te_-enwKv t{]m{Kmw Bbn-cp-∂p. F√mhn[ lm¿Uvshb-dp-I-fnepw Du¿÷

Imcy-£-aX h¿≤n-∏n-°p-∂-Xn-\mbn 1992˛¬ EPA BWv CXv \S-∏n-em-°nb-Xv. t\m v́_p°v

Iºyq-́ -dp-I-fn-epw, Unkvtπ-I-fnepw F\¿Pn Ãm¿ te_¬ km[m-cW ImgvN-bm-Wv. bqtdm-

∏n-epw, Gjy-bnepw Cu ]≤Xn \S-∏m-°-s∏-´p. Nn{Xw 3.11¬ km[m-c-

W-bmbn D]-tbm-Kn-°p∂ F\¿Pn Ãm¿ AS-bmfw ImWn-®n-cn-°p-∂p.

lcnX Iºyq-´nwKv F∂ Bi-b-Øn-t∑-ep≈ Kh¨sa‚ns‚ \nb-

{¥Ww `mKnIw am{X-am-Wv. BtKmf ]cn-ÿn-Xnsb tZmj-I-c-ambn

_m[n-°m-sX-bp≈ Hcp sXmgn¬ kwkvImcw hf¿Øn-sb-Sp-°p-hm≥

Iºyq-´¿ D]-tbm-Kn-°p-∂-hcpw ÿm]-\-ßfpw {i≤nt°≠Xp≠v. AXn-\mbn sNtø≠

Nne Imcy-ßƒ Xmsg sImSp-Øn-cn-°p-∂p.

Nn{Xw 3.11:
F\¿Pn Ãm¿ te_¬
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$ Iºyq-́ ¿ D]-tbm-Kn-°m-Ø-t∏mƒ AXv Hm v̂ sNøp-I.

$ tek¿ {]n‚¿ t]mep≈ s]cn-̂ -d-ep-Iƒ Bh-iy-ap-≈-t∏mƒ am{Xw HmWm-°p-I.

$ Du¿÷ kwc-£W k{º-Zmbw D]-tbm-Kn-°p-I.

$ UkvIvtSm-∏v Iºyq-́ -dn-\p-]-Icw em∏vtSm∏v km[n-°p-∂n-S-tØmfw D]-tbm-Kn-°p-I.

$ Bh-iy-am-sW-¶n¬ am{Xw {]n‚u v́ FSp-°p-I.

$ CRT tamWn-‰-dp-Iƒ°p ]Icw LCD tamWn-‰-dp-Iƒ D]-tbm-Kn-°p-I.

$ F\¿Pn Ãm¿ AS-bm-f-ap≈ lm¿Uvsh-b¿, tkm v̂‰vsh-b¿ D]-tbm-Kn-°p-I.

$ tI{µ, kwÿm-\, {]mtZ-inI \nb-{¥-W-ßƒ°-\p-k-cn®v C -̨thÃv \n¿Ωm¿÷\w sNøp-I.

$ kutcm¿÷w t]mep≈ _Z¬ Du¿÷ DdhnS-ßƒ D]-tbm-Kn-°p-I.

Iºyq-́ dpIsf Fßns\ lcn-Xm`am°mw  (How to make computers Green)

Iºyq-́ dpIsf lcn-Xm -̀am°n am‰p-∂-Xn¬ Ah-bpsS hen∏w, Imcy-£-a-X, AXn-e-S-ßn-bn-

cn-°p∂ hkvXp-°ƒ F∂nh {]m[m-\y-a¿ln-°p-∂p. sNdnb Iºyq-́ -dp-Iƒ IqSp-X¬ lcn-

Xm-`-am-Wv. F¥p-sIm-s≠-∂m¬ Ah Ipd®v hkvXp-°sf D]-tbm-Kn-°p-∂p-≈q. IqSmsX

Ah-bpsS {]h¿Ø-\-Øn\v Ipd-™ -ssh-Zyp-Xntb Bh-iy-ap≈q. lcnX Iºyq-́ n-ßns‚

Imcy-Øn¬ Du¿÷-Øns‚ Imcy-£-a-amb hn\n-tbmKw {]m[m-\y-a¿ln-°p-∂p. em]vtSm-∏p-

Ifn¬ henb Iºyq-´-dp-Isf At]-£n®v Du¿÷ hn\n-tbmKw Ipd-hm-Wv. AXp-t]mse

Xs∂ LCD kv{Io\p-Iƒ  CRT tamU-ep-Isf At]-£n®v hfsc Ipd®v Du¿÷w am{Xta

D]-tbm-Kn-°p-∂p-≈q. seUv, sa¿°pdn t]mep≈ A]-I-S-I-c-amb -h-kvXp-°-fpsS D]-tbmKw

Ipd-°-Ww.

lcnX Iºyq-́ nwKv t{]m’m-ln-∏n-°p-∂-Xn-\p-th≠n Xmsg ]d-bp∂ 4 kao-]-\-ßƒ Dƒs°m-

≈n-®n-cn-°p-∂p.

-l-cnX cq]I¬∏\ (Green Design): Iºyq´dp-Iƒ, sk¿hdpIƒ,

{]n‚dpIƒ, s{]mP-IvSdpIƒ, a‰v UnPn-‰¬ D]-I-c-W-ßƒ cq]-I¬∏\

sNøp-tºmƒ Ah ]cn-ÿn-Xn°v A\p-tbm-Py-ambpw Du¿÷ Imcy-

£-aambpw D]-tbm-Kn-°m≥ Xc-Øn¬ Xøm-dm-°p-I.

lcn-X -\n¿ΩmWw (Green Manufacturing): Iºyq-́ dpw a‰v A\p-_‘ LS-I-ßfpw \n¿Ωn-

°p-tºmƒ Zp¿hybw ]c-am-h-[n Ipd®p sIm≠v ]cn-ÿnXn°v tZmjsa∂pw D≠m-°mØ

coXn-bn¬ Xøm-dm-°p-I.

lcnX D]-tbmKw (Green Use): Iºyq-´-dn-s‚bpw A\p-_‘ D]-I-c-W-ß-fp-sSbpw

sshZypX D]-t`mKw Ipd®p sIm≠v ]cn-ÿnXn kulm¿±-]-c-ambn D]-tbm-Kn-°p-I.

lcnX \n¿Ωm¿÷\w (Green Disposal) :  Iºyq-́ ¿ tISp-]m-Sp-Iƒ Xo¿Øv D]-tbm-Kn-°p-I,

DNn-X-amb coXn-bn¬ \n¿Ωm¿÷\w sNøp-I, Bh-iy-an-√mØ Ce-Ivt{Sm-WnIv D]-I-c-W-

ßƒ ]pXp°n D]-tbm-Kn-°p-I.
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3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ (Software)

HcpIq´w t{]m{Km-ap-Iƒ D]-tbm-Kn®v Iºyq-́ ¿ knÃ-Øn-s‚bpw a‰v Ce-Ivt{Sm-WnIv D]-I-c-

W-ß-fp-sSbpw {]h¿Ø\w Imcy-£-ahpw ̂ e-{]-Z-hp-ambn \S-Øm≥ klm-bn-°p-∂-h-bmWv

tkm^‰vsh-b¿. lm¿Uvshb¿ Iºyq-́ ¿ knÃ-Øns‚ ico-cw cq]-s∏-Sp-Øp-sa∂v ]d-bmsa-

¶n¬ tkm v̂‰vshb¿ AXns‚ a\t m Bflmthm BIp-∂p. c≠p Xc-Øn-ep≈ tkm v̂‰vv

shbdmWp-≈-Xv.

$ knÃw tkm v̂‰vshb¿

$ Bπn-t°-j≥ tkm v̂‰vvsh-b¿

3.5.1. knÃw tkm v̂‰vsh-b¿ (System software)

Iºyq-́ -dns‚ {]h¿Ø-\-ßƒ \nb--{¥n-°p-∂-Xn-\mbn cq]-I¬∏\ sNbvXn-́ pf≈ Hcp Iq´w

t{]m{Km-ap-I-sf-bmWv knÃw tkm^v‰vshb¿ F∂v ]d-bp-∂-Xv. Iºyq-´-dns‚ {]h¿Ø-

\ßsf \nb-{¥n®p-sIm≠pw, Iºyq´¿ kwhn-[m-\-Øns‚ AI-tØbv°pw ]pdtØ-

tØbv°pw Um‰m FØn-®p-sIm≠pw, Bπn-t°-j≥ t{]m{Km-ap-I-fpSsS IrXy-\n¿h-

lWØns‚ F√m L´-ßfpw sNbvXp-sIm≠pw Iºyq-´¿ knÃ-Øns‚ D]tbm-KØn¬

a\p-jy\s\ klm-bn-°m≥ th≠n cq]-I-¬∏\ sNbvX s]mXp -t{]m-{Km-ap-I-fmWv Ah.

Npcp-°-Øn¬ knÃw tkm v̂‰vshb¿ a‰v tkm v̂‰vshb-dp-I-fpsS {]h¿Ø-\sØ ]n¥p-W-

°p-Ibpw s]cn-̂ -d¬ D]-I-c-W-ß-fp-ambn Bi-b-hn-\n-abw \S-Øp-Ibpw sNøp-∂p. Iºyq-

´¿ ̂ e-{]-Z-ambn D]-tbm-Kn-°p-∂-Xn\v D]-tbm-‡m-°sf CXv klm-bn-°p-∂p. Iºyq -́dnse

hn`h-ßƒ \nb-{¥n-°p-hm≥ knÃw tkm^v‰vshb¿ klm-bn-°p∂p F∂v CXv kqNn-

∏n°p∂p.

1. ]cn-ÿn-Xn°pw P\-ß-fpsS Btcm-Ky-Øn\pw C˛-thÃv D≠m-°p∂
{]Xym-Lm-X-sØ-°p-dn®v ]Tn-°p-∂-Xn-\mbn Hcp k¿s∆ \nß-fpsS {]tZ-
iØv \SØn dnt∏m¿ v́ Fgp-Xp-I.

2. lcnX Iºyq-́ nw-Kns‚ {][m-\ysØ Ipdn®v N¿® sNøp-I.\ap°v sNømw

1. ]mcn-ÿn-XnI DØ-c-hm-Zn-Xz-tØmSpw {]Ir-Xn°v tbmPn-®-Xp-amb coXn-
bn¬ Iºyq-´-dp-Ifpw Ah-bpsS hn`-h-ßfpw D]-tbm-Kn-°p-∂-Xns\
_________ F∂-dn-b-s∏-Sp∂p

2. D¬∏-∂-ß-fn¬ \n∂pw D]-tbm-Kn-°m≥ ]‰p∂ LS-I-ßƒ D]-tbm-Kn®v
]pXnb D]-I-c-W-ßƒ \n¿an-°p-∂-Xn-s\- _____ F∂p hnfn-°p-∂p.

3. Iºyq-´-dp-I-fnepw Ah-bpsS hn`-h-ß-fnepw Du¿÷ Imcy-£-aX h¿≤n-
∏n-°p∂ te_-enßv ]cn-]m-Snsb _______ F∂p hnfn-°p-∂p.

4. GsX-¶nepw c≠v C≥]p´v/ Hu´v]p´v D]-I-c-W-ßƒ hoXw ]´nIs∏Sp-
Øp-I.

kzbw hne-bn-cp-ØpI
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knÃw tkm v̂‰vsh-b-dns‚ LS-I-ßƒ Xmsg sImSp-°p-∂p.

a) Hm∏-td-‰nwKv knÃw

b) `mjm t{]mk- dp-Iƒ

c) bq´n-en‰n tkm v̂‰vsh-b¿

a. Hm∏-td-‰nwKv knÃw (Operating system)

D]-tbm-‡m-hn-t\bpw Iºyq-´¿ lm¿Uvsh-b-dn-s\bpw

_‘n-∏n-°m-\m-bp≈ Hcp-Iq´w t{]m{Km-ap-IsfbmWv

Hm∏-td-‰nwKv knÃw F∂p-]-d-bp-∂-Xv. Iºyq-´¿ knÃ-

sØ D]-tbm-KtbmKyam-°pI F∂XmWv Hm∏-td-‰nwKv

knÃ-Øns‚ {]mY-anI-e-£yw. D]-tbm-IvXm-hn\v t{]m-

{Km-apIƒ \S-∏n-em-°m≥ A\p-tbm-Py-amb ]cn-ÿnXn

Hcp°ns°mSp-°pIbmWv Hm∏td-‰nwKv knÃw sNøp-∂-

Xv. Imcy-£-a-amb coXn-bn¬ Iºyq-´¿ lm¿Uvsh-b¿

D]tbm-Kn-°m≥ klm-bn-°pI F∂Xpw Hm∏-td-‰nwKv

knÃ-Øns‚ tPmen-bm-Wv.

Iºyq-´-dnse F√m-hn[ {]h¿Ø-\-ß-sfbpw \nb-{¥n-

°p-Ibpw GtIm-]n-∏n-°p-Ibpw sNøp-∂Xv Hm∏-td-‰nwKv

knÃ-am-W.v Nn{Xw 3.13 ¬ Iºyq-´¿ knÃ-Ønse hn`hßfpsS amt\-P-cmbn (Resource

Manager) Hm∏-td-‰nwKv knÃw {]h¿Øn-°p-∂Xv ImWn-°p-∂p. G‰hpw {][m-\-s∏´ knÃw

tkm^v‰vsh-b-dmWv Hm∏-td-‰nwKv knÃw. Iºyq-´-dnse lm¿Uv UnkvIn¬ \n∂pw BZyw

knÃw tkm v̂‰vsh-b¿, D]-tbm-‡m-hn-s\bpw lm¿Uvshb-dn-s\bpw Fßs\  _‘n-∏n-®n-

cn-°p∂p F∂v Nn{Xw 3.12 ¬ ImWn-°p-∂p.

Nn{Xw 3.12: tkm^v‰vshb-dn-eqsS D]-tbm-‡mhpw lm¿Uvshbdpw XΩn-ep≈ kº¿°w.

Nn{Xw 3.13: Hm∏-td-‰nMv knÃw hn -̀h-ß-fpsS
amt\-P¿ F∂ -\n-e-bn¬

D]-tbm-‡mhv

`mjm

s{]mk- -dp-Iƒ

bq´n-en‰n

tkm^v‰vshb¿

Bπn-t°-j≥

tkm^v‰pshb-dp-Iƒ

H∏-td-‰nßv knÃw

tkm^v‰vshb¿

lm¿Uvshb¿ CPU RAM I/O
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FSp°p∂ t{]m{Kmapw Hm^m-°p-∂-Xphsc saΩ-dn-bn¬ \ne\n¬°p-∂ t{]m{Km-ap-am-Wn-Xv.

Iºyq-́ -dns‚ A\p-Nn-X-amb D]-tbm-Khpw sX‰p-Iƒ kw -̀hn-°p-∂Xv XS-bm\pw CXv {ian-

°p-∂p.

Hm∏-td-‰nwKv knÃ-Øns‚ {][m-\-s∏´ [¿Ω-ß-fmWv t{]mk v ssIIm-cyw-sN-øpI, saΩdn

ssIImcyw sNøpI, ̂ b¬ ssIIm-cy--sNøpI, skIyqcn‰n ssIImcyw sNøp-I, \n¿t±-

ißƒ hymJym-\n-°p-I XpSßnbh.

i t{]mk v ssIImcyw sNøpI

t{]mk- p-I-fpsS hn\ym-khpw Xncn-s®-Sp-°-epw, hnhn[ s{]mk- p-Iƒ°v hn -̀h-ßƒ \¬Ip-

∂-Xn-\p≈ ]≤Xn Xbm-dm-°¬ F∂n-h-bmWv Hm∏-td-‰nwMv knÃ-Ønse t{]mk v

ssIImcyw sNøp∂ ̀ mKw {i≤-]p-e¿Øp-∂-Xv.

ii saΩdn ssIIm-cyw -sN-øpI

{]mY-anI saΩ-dnsb ssIImcyw sNøp-Itbm \nb-{¥n-°pItbm sNøp∂Xv Hm∏td‰nwKv

knÃ-Ønse saΩdn ssIImcyw sNøp∂ `mK-am-Wv. Hmtcm saΩdn ÿm\-Øns‚bpw

Ahÿ (Hcp t{]mk- n\v \o°n-sh-®n-cn-°p-I-bmtWm AtXm Hgn™p InS-°p-I-bm-tWm)

AXv kq£n-®p-sh-°p-∂p. Hmtcm t{]mk- n\pw F{X-am{Xw saΩdn \o°n-sh-°-W-sa∂v

AXv IW-°m-°p-Ibpw AXp {]Imcw \o°n sh°p-Ibpw sNøp-∂p. saΩdn ]n∂oSv Bh-

iy-an-s√-¶n¬ AXv Xncn-s®-Sp-°p-Ibpw sNøp-∂p.

iii ^b¬ ssIImcyw sNøpI

^bepI-fp-ambn _‘-s∏´v InS-°p∂ {]h¿Ø-\-ß-fmb Bkq-{XWw sNøp-I, t]cv -

sIm-Sp-°p-I, kw -̀cn-°p-I, Xncn-s®-Sp-°p-I, ssIam‰w sNøp-I, kwc-£n-°p-I F∂o {]h¿Ø-

\-ßƒ sNøp-∂p.

iv Unsshkv ssIImcyw sNøpI

Iºyq´dp-ambn _‘n-∏n-®n-cn-°p∂ D]-I-c-W-ß-fpsS \nb-{¥-W-amWv Unsshkv ssIImcyw-

sN-ø¬. lm¿Uvsh-b-dpw tkm^v‰vsh-b-dpw kwtbm-Pn-∏n®p sIm≠v AXv D]-I-c-W-ßsf

ssIImcyw sNøp-∂p. Unsshkv ss{Uh¿ tkm v̂‰vshbdneqsS Hm∏-td-‰nwKv knÃw lm¿Uv

shb¿ D]-I-c-W-ß-fp-ambn kwh-Zn-°p-∂p. tUmkv, hn≥tUm-kv, bpWn-Ivkv, en\-Ivkv, amIv

H.Fkv.- F∂n-h hnhn[Xcw Hm∏-td-‰nwßv knÃ-ßƒ°p≈ DZm-l-c-W-ß-fm-Wv.

b.  ̀ mj t{]mk- dp-Iƒ (Language Processors)

a\p-jy-¿ XΩn¬ Bi-b-hn-\n-abw \S-Øm≥ ̀ mj D]-tbm-Kn-°p-∂p. Iºyq-́ -dp-ambn Bi-b-

hn-\n-abw \S-Øm≥ Iºyq-́ -dn\v Adn-bm-hp∂ Hcp ̀ mj D]-tbm-‡m-hn\v Bh-iy-ambn hcp-

∂p. Iºyq-́ ¿ ̀ mj-Isf Db¿∂Xe-Øn-ep≈ Iºyq-́ ¿ ̀ m-j- (HLL) F∂pw Xmgv∂ XeØn-

ep≈ Iºyq-́ ¿ ̀ mj (LLL) F∂pw c≠mbn Xcw-Xn-cn-®n-cn-°p-∂p.

Xmgv∂Xe-Øn-ep≈ Iºyq-´¿ `mj b{¥m[n-jvTnX-`mj F∂-dn-b-s∏-Sp-∂p. Iºyq-´-dn¬

e`y-amb saΩ-dn-bpw cPn-Ã-dp-Ifpw D]-tbm-Kn®v Cu ̀ mj-bn-ep≈ t{]m{Km-ap-Iƒ Fgp-Xs∏-
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Sp-∂p. Hmtcm Iºyq-́ -dn-s‚bpw cq]-I¬∏\ hyXy-ÿ-am-bXp sIm≠v Hmtcm Iºyq-́ -dn\pw

{]tXyI Xmgv∂Xe-Øn-ep≈ b{¥-̀ mj D]-tbm-Kn-°p-∂p. sajo≥ emwtKzPpw Akwªn

emwtKzPpw hnhn[ Xcw Xmgv∂Xe-Øn-ep≈ Iºyq-́ ¿ ̀ mj-Ifm-Wv.

b{¥ ̀ mj (Machine Language) : {]tXy-I-Xcw kqN-\-Iƒ am{Xsa Iºyq-́ -dn\v a\- n-em-

°m≥ km[n-°pIb≈q F∂v \ap-°-dn-bm-a-t√m. 1, 0 F∂o ss_\dn kwJyIfneqsS {]Xn-

\n-[o-I-cn-°-s∏-Sp∂ {]tXyI AS-bm-f-ßƒ am{Xta Iºyq-́ -dn\v a\-kn-emIq F∂v \ap-°-

dn-bmw.  ss_\dn  A°-ßƒ D]-tbm-Kn-°p∂ `mj-Isf b{¥- `mj F∂p-hn-fn-°p-∂p.

b¥ `mj-bn¬ t{]m{Kmw Fgp-Xp-∂Xv hfsc _p≤n-ap-´m-Wv. F√m \n¿tZ-i-ßƒ°pw, 0

s‚bpw 1 s‚bpw ssZ¿Ly-ta-dnb kn{Snßv Hm¿Øn-cn-°m≥ km[y-a-√.

Akwªn ̀ mj (Assembly Language): Akwªn ̀ mj a[y-h¿Øn-bmb (intermediate) t{]m{Km-

anwKv ̀ mj-bm-Wv. Akwªn ̀ mj-Iƒ \yptam-Wn-°p-Iƒ D]-tbm-Kn-°p-∂p. Hcp {]h¿Ø-\-

Øn\v sImSp-°p∂ {]Xo-Im-fl-I-amb t]cmWv \yqtam-WnIv. DZm-l-c-W-ambn k¶-e\-\-

Øn\v ADD, hyh-I-e-\-Øn\v SUB, XpS-ßn-b-h. b{¥ ̀ mjsb At]-£n®v Akwªn ̀ mj-

bn¬ Iºyq-´¿ t{]m{Kmw Fgp-Xm≥ Ffp-∏-amWv. CXv b{¥m-[n-jvTnX `mj-bm-b-Xn-\m¬

t{]m{Km-a¿°v Iºyq-́ ¿ cq]-L-S-\-sb-°p-dn®v Adn-hp-≠m-bn-cn-t°-≠-Xm-Wv.

Db¿∂-X-e-Øn-ep≈ ̀ mj (High Level Language):  Cu ̀ mj-Iƒ Cw•ojv ̀ mj-tb-t∏mse

D≈Xpw Akwªn- ̀ m-j-sb-°mfpw b{¥ -̀ m-j-sb-°mfpw efn-X-ambn a\-kn-em-°m≥ km[n-

°p-∂-Xp-am-Wv.  Db¿∂-XeØnep≈ Iºyq-́ ¿ ̀ mj-Iƒ (HLL) Iºyq-́ -dn\v a\- n-em-°m≥

km[n-°p-I-bn-√.  Db¿∂-X-e-Øn-ep≈ ̀ mj-I-fn¬ Fgp-Xn-bn-cn-°p∂ Iºyq-´¿ t{]m{Km-

ans\ AXn\v Xpey-amb b{¥ `mj-bn-te°v am‰p-∂p.  Bb-Xn-\m¬ CØcw `mj-Isf

X¿÷a sNøp-∂-Xn\v Hcp ̀ mj hnh¿Ø-Is\ (Issº-edpItfm C‚¿{]n‰dpItfm) Bh-

iy-ambn hcp-∂p. BASIC, C, C++, JAVA F∂nh Db¿∂-X-e-Øn-ep≈ t{]m{Km-anwKv `mj-

Iƒ°v DZm-l-c-W-ß-fm-Wv.

`mj t{]mk- -dns‚ Bh-iy-IX

Db¿∂-X-e-Øn-ep-≈ ̀ mjI-fntem Akwªn ̀ mj-I-fntem Fgp-Xn-bn-cn-°p∂ t{]m{Km-ap-

Iƒ Iºyq-́ -dn\v a\- n-em-°m≥ km[n-°p-I-bn-√. Cßn-s\-bp≈ t{]m{Km-ap-Isf b{¥ ̀ mjI-

fn-te°v (Iºyq-´-dn\v a\-kn-em-Ip-∂ -`m-j) am‰p-∂-Xn\v ̀ mj t{]mk- -dp-Iƒ D]-tbm-Kn-

°p-∂p. Db¿∂-X-e-Øn-ep≈ ̀ mj-I-fntem Akwªn ̀ mjI-fntem Fgp-Xn-bn-cn-°p∂ t{]m{Km-

ap-Isf AXn\v kam-\-amb b{¥ ̀ mj-Ifnte°v am‰w sNøp∂ knÃw t{]m{Km-ap-I-sfbmWv

`mj s{]mk- -dp-Iƒ F∂p hnfn-°p-∂-Xv.

hnhn-[-X-c-Øn-ep≈ ̀ mj t{]mk- -dp-Iƒ (Types of Language Processors)

• Akwª¿ (Assembler): Akw-ªn `mjbn¬ Fgp-Xnb t{]m{Km-ap-Isf b{¥ `mj-bn-

te°v X¿÷a sNøp∂-Xn\v Akw-ª¿ F∂dnb-s∏-Sp∂ Hcp hnh¿Ø-I≥ Bh-iy-

ap≠v. t{]m{Kmanse {]hr-Øn-Iƒ \S-∏n-em°p∂Xv X¿÷a sNø-s∏´ tij-am-W.v

ImcWw Iºyq-´-dn\v b{¥ tImUv \n¿t±iw am{Xsa a\-kn-em-°m≥ Ign-bp-I-bp-≈q.

Akwª¿ b{¥m-[n-jvTn-X-am-Wv.
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• C‚¿{]n‰¿ (Interpreter) : Db¿∂-X-e-Øn-se-gp-Xnb t{]m{Kmap-Isf hcn-h-cn-bmbn

bm{¥nI ̀ mj-bn-te°v samgn-am‰w \S-Øp∂ ̀ mj s{]mk- -dmWv C‚¿{]n‰¿. GsX-

¶nepw Hcp hcn-bn¬ sX‰p-s≠-¶n¬, sX‰p-Iƒ shfn-s∏-Sp-Øp-Ibpw {]h¿Ø\w AhnsS

sh®v Ah-km-\n-∏n-°p-Ibpw sNøp-∂p. sX‰p Xncp-Øn-b-Xn-\p-tijw am{X-ta hnh¿Ø\w

XpS-cp-I-bp-≈q. BASIC Hcp C‚¿{]n‰Uv ̀ mj-bm-Wv.

• Issº-e¿ (compiler): Db¿∂-X-e-Øn-se-gp-Xnb t{]m{Km-ap-Isf b{¥ `mjbn-te°v

samgnam‰w \S-Øp∂ ̀ mj s{]mk- -dmWv Issºe¿. H‰-Ø-hW sIm≠p-X-s∂ AXv

t{]m{Kmw apgph-\mbpw hymJym-\n-°p-∂p. CXn¬ Fs¥-¶nepw sX‰p-Iƒ h∂m¬ B

sX‰p-Iƒ Issº-te-js‚ Ah-km\w {Ia-\-º-tdmSp IqSn ktµ-iß-fmbn kv{Io\n¬

sXfnbpw. hmIy-L-S-\-bn¬ sXs‰m∂pans√-¶n¬ Issºe¿ Hcp H_vPIv‰v ^b¬

krjvSn-°pw. Issºe¿ D]-tbm-Kn-®p≈ X¿÷-asb Issºte-j≥ F∂p ]d-bp-∂p.

X¿÷-a-°p-tijw t{]m{Kmw d¨ sNøp∂Xn\v Issºe¿ saΩ-dn-bn¬ Bh-iy-an-√.

Issºe¿  D]-tbm-Kn-°p∂ t{]m{Km-anwKv ̀ mj-I-fmWv C, C++, Pascal XpS-ßn-b-h.

Akwªn ̀ mj-bn¬ \n∂pw, Db¿∂-X-e-Ønep≈ ̀ mj-bn¬ \n∂pw t{]m{Km-ap-Iƒ b{¥-

`mj t{]m{Km-ap-I-fmbn hnh¿Ø\w sNøp∂ {]hr-Øn-Iƒ Nn{Xw 3.14 ¬ ImWn-®n-cn-°p-

∂p.

c. bq´n-en‰n tkm v̂‰vshb¿ (Utility Software)

]Xnhv tPmen-Ifpw knÃw ]cn-]m-e\ tPmen-Ifpw \n¿∆-ln-°m≥ D]-tbm-‡m-°sf klm-

bn-°p∂ Hcp-Iq´w t{]m{Km-ap-I-fmWv bq´n-en‰n tkm^vSvsh-b¿. Nne bq´n-en‰n t{]m{Km-ap-

Ifpw Ah-bpsS [¿Ω-ßfpw Xmsg- sIm-Sp-Øn-cn-°p∂p

$ Iw{]-j≥ Sqƒkv (compression tools): henb ̂ b-ep-Isf Npcp-ßnb kw -̀cW ÿe-

ß-fn-te°v Npcp-°pI F∂-XmWv Iw{]j≥ Sqƒkn-eqsS sNøp-∂-Xv. Bh-iym-\p-k-

cWw Hcn-°¬ Iw{]-j≥ bq´n-en‰n D]-tbm-Kn®v hen∏w Ipd® ^bepIsf

UnI{ºkv sNbvXv bYm¿∞ hen-∏-Øn-te°v am‰p-hm≥ km[n-°pw. ̂ bepIfpsS

I{ºjs\  kn∏nwKv (Zipping) F∂pw UnI{º-js\ A¨kn-∏nwßv (Unzipping) F∂pw

hnfn-°p-∂p. DZm-l-cWw Winzip, WinRAR F∂n-h.

Nn{Xw3.14: ̀ mj- s{]m-k- nwMv

Akw-ª¿

Issº-e¿/

C‚¿{]n-‰¿b{¥-̀ mj

Db¿∂-X-e-Øn-ep-≈-̀ mj

Akw-ªn-̀ mj
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$ UnkvIv Uo{^m-Kvsa‚¿ Iºyq-́ ¿ lm¿Uv UnkvInse ̂ b-ep-Isf ]p\-{I-ao-I-cWw

\S-Øp∂ t{]m{Km-ap-Isf UnkvIv Uo{^mKvsa‚¿ F∂p ]d-bp-∂p.  UnkvIns‚ ]e-

`m-K-ß-fn-embn NnX-dn-In-S-°p∂ ̂ b-ep-Isf {Iao--I-cn-®m¬ Iºyq-́ -dn\v thKX IqSq-

Ibpw {]h¿Ø\w Imcy-£-a-am-hp-Ibpw sNøpw.

$ _m°v A∏v tkm v̂‰vsh-b¿ (Backup Software) : GsX-¶nepw Imc-W-Øm¬ lm¿Uv

Unkv°p-Iƒ {]h¿Ø-\-c-ln-X-am-Ip-Itbm A_-≤-Øn¬ am‰-ßƒ°v hnt[-b-am-Ip-

Itbm sNbvXm¬ UnkvIn¬ kq£n®p h®n-cn°p∂ hnh-c-ß-fpsS ]I¿∏v \ap°v

FSp-°p-hm≥ km[n-°p∂ tkm v̂‰vsh-bdmWn-Xv. Cu kuIcyw D]-tbm-Kn®v ̂ b-ep-

Itfm t^mƒU-dp-Itfm ss{Uhp-Itfm \ap°v _m°v A∏n\v hnt[-b-am°mw.

$ B‚n sshdkv tkm v̂Svsh-b¿: Iºyq-́ -dns‚ {]h¿Ø-\sØ tZmjI-c-ambn _m[n-

°p∂ t{]m{Km-ap-I-fmWv Iºyq-́ ¿ sshd-kp-Iƒ. B‚n sshdkv tkm v̂‰vshb¿ F∂

bq´n-en‰n t{]m{Kmw D]-tbm-Kn®v Iºyq-´-dns\ _m[n-®n-cn-°p∂ sshd-kns\ Is≠-

Øm\pw Ahsb Hgn-hm-°m\pw km[n-°pw. ]pXnb sshd-kp-Iƒ krjvSn-°-s∏´p

sIm≠n-cn-°p-∂-Xn-\-\p-k-cn®v B‚n -ssh-dkv tkm^v‰vshbdpIfpw ]pXp-t°≠Xp-

≠v. F√m B‚n sshdkv tkm^v‰vshb-dp-Ifnepw kzbw ]pXp-°p∂ kwhn-[m-\-ß-

fp-≠v. t\m¿´¨ B‚nsshd-kv, Imkvt]-gvkvIn, F.hn.Pn F∂nh DZm-l-c-W-ß-fmWv.

3.5.2  Bπn-t°-j≥ tkm v̂‰vshb¿ (Application Software)

Hcp {]tXyI Bh-iy-Øn-\mbn hnI-kn-∏n-s®-Sp-°p∂ tkm v̂‰vsh-b-dp-I-sf-bmWv Bπn-t°-
j≥ tkm v̂‰vsh-b¿ F∂p hnfn°p-∂-Xv. s]mXp-hmb Bh-iy-ßƒ°m-bp≈ tkm v̂‰vsh-
b¿ ]mt°-Pp-Ifpw {]tXyI Bh-iy-ßƒ°m-bp≈ tkm v̂‰vsh-b-dp-Ifpw CXn¬s∏-Sp-∂p.
Bπn-t°-j≥ tkm^v‰vsh-b-dp-Iƒ°v DZm-l-c-W-ß-fmWv GIMP, Payroll system, Airline

Reservation System, Tally F∂nh.

a.  s]mXp-hmb Bh-iy-ßƒ°p≈ ]mt°-Pp-Iƒ (General Purpose Software Packages)

Hcp {]tXyI Bπn-t°-j\nse {]h¿Ø-\-ßƒ \n¿∆-ln-°m≥ D]-tbm-Kn-°p∂ tkm v̂‰vsh-
b¿ ]mt°-Pm-Wn-Xv. D]-tbm-IvXm-hns‚ Bh-iy-ßƒ°\pkcn®v [mcmfw khn-ti-j-X-Iƒ
{]tXyI ]mt°-Pp-I-fn¬ Dƒs∏-Sp-Øn-bn-cn-°p-∂p. thUv t{]mk-kdpIƒ, kvs{]Uvjo‰v
tkm v̂‰vshb¿, {]k-t‚-j≥ tkm v̂‰vshb¿, Um‰mt_kv tkm v̂‰vshb¿, aƒ´naoUnb
tkm v̂‰vshb¿ F∂n-ßs\ Chsb Xcw-Xn-cn-®n-cn-°p-∂p.

$ thUv s{]mk- nwßv tkm v̂‰vsh-b¿ (Word Processing Software): tUmIyp-sa‚p-Iƒ
\n¿Ωn-°p-∂-Xn\pw am‰-ßƒ hcp-Øp-∂-Xn\pw th≠n cq]-I¬∏\ sNbvXn-cn-°p∂
tkm v̂‰vsh-b¿ BWv thUvs{]mk- nw-Kv. hfsc Ffp-∏-Øn¬ enJnX D≈-S°w cq]-
I¬∏\ sNøp-hm\pw Nn -́s∏-Sp-Øp-hm\pw \n¿an-°p-hm\pw {]n‚ v sNøp-hm\pw CXv D]-
tbm-Kn-°p-∂p, CXns‚ klm-b-tØmsS t^m≠p-Iƒ sk‰v sNøp-hm-\pw ]mc-{Km v̂
sk‰v sNøp-hm\pw hyXyÿ coXn-bn¬ ASbm-f-ßƒ sImSp-°p-hm-\pw hcn-bmbn\nc-
Ø¬ icn-bm-°p-hm-\pw hymI-c-W-hpw A£-c-hn-\ym-khpw ]cn-tim-[n-°p-hm\pw Nn{X-
ßƒ Dƒs∏-Sp-Øp-hm-\pw tcJm-Nn-{X-ß-fpw, ]´n-I-Ifpw \n¿Ωn°phm\pw km[n-°p-∂p.

tUmIyp-sa‚ns‚ Hmtcm t]Pp-Ifnepw Xe-s°´pw ASn-°p-dn∏pw k÷o-I-cn-°m\pw km[n-

°p-∂p. MS Word, Open Office Writer, Apple i Work Pages F∂nh DZm-l-c-W-ß-fm-Wv.
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$ kvs{]Uvjo‰v tkm^v‰vshb¿ (Spreadsheet Software): ]´nI cq]-Ønep≈ Cu

tkm v̂‰vshb¿ D]-tbm-Kn®v IW°p Iq -́ep-Iƒ Ffp∏-Øn¬ \S-Øm≥ km[n-°pw.

t]∏¿ h¿°vjo-‰ns\ A\p-I-cn-®p-sIm≠v sk√p-Iƒ sIm≠v Hcp {KnUv \n¿Ωn-°p-

∂p. Nn{X-ßƒ Dƒs∏-Sp-Øp-hm\pw hnhn-[-X-c-Øn-ep≈ Nm¿´p-Iƒ \n¿Ωn-°p-hm\pw

AXv A\p-h-Zn-°p-∂p. FwF-kvFIvk¬, Hm∏¨ Hm^okv Im¬Iv, tem´kv 1˛2˛3,

B∏nƒ i Work \tºgvkv. (MS Excel, Open Office Calc, Lotus 1-2-3, Apple i Work numbers)

F∂nh DZm-lcWß-fm-Wv.

$ {]k-t‚-j≥ tkm^v‰vshb¿ (Presentation Software): ss…Uv tjmhn¬ Nen-°p∂

Nn{X-ßfpw i_vZ-ßfpw D]-tbm-Kn®v hnh-c-ß-ƒ Xøm-dm-°m≥ D]-tbm-Kn-°p∂ tkm v̂‰v

shbdmWn-Xv. Nn{X-ß-fpw sSIvÃpI-fpw B\n-ta-j-\pw hoUn-tbm-I-fpw i_vZ-ßfpw

Dƒs∏-SpØn hyXykvX Xc-Øn-ep≈ Bi-b-ßƒ ss…Up-I-fn-eqsS \n¿Ωn-°m≥ {]k-

t‚-j≥ tkm^v‰vsh-b¿ klm-bn-°p-∂p. ssat{Im-tkm^v‰v ]h¿t]m-bn‚ v, Hm∏¨

Hm^okv Cw{]kv, B∏nƒ sFh¿°v Iot\m-́ v (Apple i Work Keynote) F∂nh DZm-l-c-

W-ß-fm-Wv.

$ Um‰mt_kv tkm^v‰vshb¿ (Database Software): ]c-kv]cw _‘-s∏-́ p- In-S-°p∂

Hcp-Iq´w Um‰-Isf tiJ-cn®v ]´nIm coXn-bn¬ kq£n-®n-cn-°p∂hsb-bmWv Um‰m-

t_-kp-Iƒ F∂p-]-d-bp-∂-Xv. ]c-kv]cw _‘-s∏´p InS-°p∂ Um‰-bpw Ah kzoI-cn-

°m-\p≈ HcpIq´w t{]m{Km-ap-Ifpw tN¿∂-XmWv Um‰m t_kv amt\-Pvsa‚ v knÃw

(DBMS), Um‰m-t_-kn-ep≈ hnh-c-ßƒ AXn-\-\p-tbmPyamb coXn-bnepw Imcy-£-a-

ambpw hn\n-tbm-Kn®v Ah th≠ coXn-bn¬ kq£n-°p-Ibpw Xncns®-Sp-°p-Ibpw sNø-

emWv Um‰m t_kns‚ {][m\ e£yw. kpc-£n-X-Xzhpw kzIm-cyXbpw, {]tXyI

am\-Z-fi-ß-fpw Ch \¬Ip∂ {]tXy-I-X-I-fm-Wv. ssat{Im-tkm^v‰v BIvkkv

(Microsoft access), Hdm°nƒ (Oracle), t]mÃv{Kkv Fkv.-Iyq.F¬ (Postgres SQL),  ssa

Fkv.-Iyq.-F¬ (My SQL) F∂nh DZm-l-c-W-ß-fmWv.

$ aƒ´n-ao-Unb tkm v̂‰vsh-b¿ (Multimedia Software):  hnhn[ cq]-ß-fn-ep≈ am[y-a-ß-

fpsS GIo-IrX cq]-amWv aƒ´n-ao-Un-b. A£c-ß-fpw Nn{X-ß-fp-w {Km^nIvkpIfpw

HmUn-tbm-Ifpw hoUn-tbm-Ifpw IqSn tN¿∂p≈ cq]-amWv aƒ´naoUn-b. hnhn[Xc-

Øn-ep≈ hnh-c-ßƒ s{]mk v sNøm≥ aƒ´n-ao-Unb tkm v̂‰vsh-bdn¬ km[n-°pw.

HmUntbm, hoUntbm ̂ b-ep-Iƒ \n¿Ωn-°p-∂-Xn\pw FUn‰v sNøp-∂-Xn\pw CXv klm-

bn-°p-∂p. Hcp cq]-Øn¬ \n∂pw thsdmcp cq]-Øn-te°v X¿÷a sNøp-hm-\p≈

(HmUntbm hoUntbm ̂ b-ep-Iƒ) tkm v̂‰vshbdpIƒ D≠v. hn.F¬.-kn. πb¿ (VLC

Player), AtUm-_v ^vfmjv (Adobe Flash), dnb¬ πb¿ (Real Player), aoUnb πb¿

(Media Player) F∂nh DZm-l-c-W-ß-fm-Wv.

b. {]tXyI Bh-iy-ßƒ°p≈ tkm^v‰vsh-b¿ (Specific Purpose Software)

{]tXyI Bh-iy-ßƒ°p am{X-ambn Xøm-dm-°p∂ tkm v̂‰vvsh-b-dp-I-fm-Wn-Xv. Hcp ÿm]-

\-Øn-\p-th≠n {]tXyIw Xøm-dm-°n-bn-cn-°p∂ Cu tkm v̂‰vsh-b-dns\ sSbve¿ ̨  sabvUv

tkm v̂v‰vsh-b¿ F∂p hnfn-°p-∂p. km{º-Zm-bn-I-ambn Nn -́s∏-Sp-Ønb tkm v̂vv‰vsh-b¿ F∂pw

CXns\ ]d-bm-dp-≠v. Hcp D]-tbm-‡m-hns\ am{Xw Dt±-in®p sIm≠v Abm-fpsS ap≥K-W-\-
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Aπn-t°-j≥ tkm v̂‰vshb¿  Dt±-iy-ßƒ

Hcp ÿm]\-Ønse sXmgn-em-fn-I-fpsS thX-\sØ°pdn®pw
a‰v F√m-hn[ hnh-c-ßsf°pdn®pw hni-Z-ambn ]cn-]m-en-°p-∂Xv
t] tdmƒ knÃ-am-Wv.

Hcp hym]mc ÿm]-\-Ønse BkvXn hnhc ]´n-I-Iƒ, Hm¿U-
dp-Iƒ, hn]-W-\w, hnX-cWw F∂n-hsb th≠hn[w ]cn-]m-en-
°p-∂p.

Hcp ÿm]-\-Ønse a\p-jy-hn-`-h-ßsf th≠ hn[w ]cn-]m-en-
°p-∂p.

t] tdmƒ knÃw

C≥sh‚dn amt\-Pvsa‚v knÃw

lyqa¨ dntkmgvkv amt\Pvsa‚v knÃw

]´n-I. 3.7: Bπn-t°-j≥ tkm^v‰vshb-dn\v DZm-l-cWw

$ tkm v̂‰vshb-dns‚ h¿§o-I-cWw N¿® sNøpI

$ \nß-fpsS A[ym-]-Is‚ klm-b-tØmsS en\Ivkpw hn≥tUmkpw

XΩn-ep≈ khn-ti-j-X-Iƒ Xmc-Xayw sNbvXv {lkz Ipdn-∏p-Iƒ

Xbm-dm-°pI. bq´n-en‰n tkm v̂‰vshb-dns‚ {]m[m\yw N¿® sNøp-I.

$ Xmsg sImSp-Øn-cn-°p-∂-h-bpsS {lkz Ipdn-∏p-Iƒ Xbm-dm-°p-I.

˛ `mjm t{]mk- p-Iƒ

˛   s]mXp-hmb Bh-iy-ßƒ°m-bp≈ tkm v̂‰vshb¿ ]mt°-PpIƒ.

\ap°v sNømw

1. Hm∏-td-‰nMv knÃw \n¿h-Nn-°pI

2. Hm∏-td-‰nMv knÃ-Øn\v 2 DZm-l-cWw sImSp-°p-I.

3. Hcp t{]m{Kmw IrXy-\n¿∆-l-W-Øn\v ]d-bp∂ t]cm-Wv-______

4. Hm∏-td-‰nMv knÃ-Øns‚ GsX-¶nepw c≠v [¿Ω-ßƒ Fgp-Xp-I.

5. Akwªn ̀ mjsb  b{¥ ̀ mjbn-te°v X¿÷a sNøp∂ tkm v̂‰vsh-

b-dns‚ t]sc-gp-XpI

6. Db¿∂ Xe-Øn-ep≈ ̀ mj-Isf b{¥-̀ m-j-I-fm°n am‰p∂ 2 hyXyÿ

`mj s{]mk- dp-I-fpsS t]cv Fgp-Xp-I.

7. Iº-bn-e-dpw C‚¿{]n‰-dpw XΩnep≈ hyXymkw Fgp-Xp-I.

8. DBMS F∂m¬ __________.

9. km{º-Zm-bn-I-ambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b-dn\v c≠v DZm-l-cWw

Fgp-Xp-I.

10. UnkvInse hnh-c-ß-fpsS X\n-∏-I¿∏ns\ hnfn-°p∂ t]cv ______.

kzbw ]cntim[n°pI

Ifpw {]Xo-£-Ifpw am{Xw Dƒs∏-SpØnsIm≠v Xbm-dm-°p∂ tkm v̂vv‰vsh-b-dmWv km{ºZm-

bn-I-ambn Nn´-s∏-Sp-Ønb tkm^vvv‰vshb¿. ]´nI 3.7 ¬ {]tXyI Bh-iy-ßƒ°m-bp≈

Bπn-t°-j≥ tkm v̂‰vvsh-b¿ hni-Zo-Icn®ncn-°p-∂p.
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3.5.3 kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿

(Free and open source software)

D]-tbm-Kn-°p-∂-Xn-\pw ]I¿∏v FSp-°p-∂-Xn-\pw hnX-cWw sNøp-∂-Xn-\pw ]cn-tim-[n-°p-∂-

Xn\pw am‰ßƒ hcp-Øp-∂-Xn-\pw sa®-s∏-Sp-Øp-∂-Xn\pw D]-tbm-‡m-hn\v kzmX{¥yw

\¬Ip∂ tkm v̂‰vvsh-b-dmWv kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿. Ipd™ sNehv,

kpc-£n-X-Xzw IpØI Iº-\n-I-fn¬ \n∂p≈ kzmX{¥yw, Imcy-£-a-amb {]h¿Ø\w,

]ckv]c {]h¿Ø-\-£-a-X XpSßnbh \¬Ip∂Xv sIm≠v kzX{¥ Hm∏¨ tkmgvkv

tkm v̂‰vsh-b¿ Ct∏mƒ hym]-I-ambn D]-tbm-Kn-°p-∂p.

\mev Xc-Øn-ep≈ kzmX{¥yw kzX{¥ tkm v̂‰vshb¿ ̂ ut≠-j≥ (Free Software Foun-

dation - FSF) \n¿h-Nn-°p-∂p.

kzmX{¥yw 0 (Freedom 0) : GXv Bh-iy-Øn\pw CjvS{]Imcw Dt]m-b-Kn-°p-∂-Xn-\p≈

kzmX-{¥yw.

kzmX{¥yw 1 (Freedom 1) : tkm v̂‰vshb¿ Fßs\ {]h¿Øn-°p∂p F∂v hni-Ie\w

sNøp-∂-Xn-\p≈ kzmX-{¥yw.

kzmX{¥yw 2 (Freedom 2) : t{]m{Km-ans‚ ]I¿∏p-Iƒ ]p\¿hnX-cWw sNøp-hm-\p≈

kzmX{¥yw.

kzmX{¥yw 3 (Freedom 3) : t{]m{Kmans\ \ho-I-cn-°p-hm\pw \ho-I-cn-®hsb ]pd-Øn-d-

°p-hm-\p-ap≈ kzmX{¥yw.

{^o B‚ v Hm∏¨ tkmgvkv tkm v̂‰vsh-b-dp-I-fn¬ NneXv Xmsg sImSp-°p∂p

Kv\p/en\Ivkv (GNU/Linux): kzX{¥ Hm∏¨ tkm^v‰vshb¿ amXr-I-bn-ep≈ Hm∏-td-

‰nwKv knÃw hn`m-KØn¬s∏´ tkm^v‰vsh-b-dmWv GNU/Linux. 1983 ¬ FSF ¬ dn®m¿Uv

Ãmƒam≥ Ah-X-cn-∏n® GNU s{]mP-IvSn¬ Nn -́s∏-Sp-Ønb H∂mWv CXv.

Pnºv (GIMP):  GNU CtaPv am\n-]p-te-j≥ t{]m{Kmw F∂mWv CXv Adn-b-s∏-Sp-∂-Xv. Nn{X-

ßsf  Nn -́s∏-Sp-Øp-hm≥ D]-tbm-Kn-°p∂ tkm v̂‰vsh-b-dm-Wn-Xv. Nn{X-ßƒ \n¿Ωn-°p-hm-

\pw, Nn´-s∏-Sp-Øphm\pw th≠ coXn-bn¬ ssIImcyw sNøp-hm\pw Cu tkm^v‰vsh-b¿

D]-tbm-Kn-°p-∂p. hnhn[ ̂ b¬ t^m¿am-‰p-Isf ]n¥p-W-°m\pw Hcp cq]-Øn¬ \n∂v as‰m-

∂n-te°v am‰p-∂-Xn\pw GIMP klm-bn-°p-∂p.

tamkn√ ̂ b¿t^mIvkv (Mozilla Firefox) : tamkn√ tIm¿∏-td-j≥ \n¿Ωn® hfsc {]ikvXamb

sh_v {_uk¿ BWn-Xv. kpc-£n-X-amb {_ukn-ßn\v CXv A\p-tbm-Py-am-Wv.

Hm∏¨ Hm^okv .HB¿Pn (Open offfice .org) : Hcp kºq¿Æ Hm^okv ]mt°Pv BWv

Hm∏¨ Hm^o-kv. CXn¬ enJnX D≈-S-°-ßƒ  Xøm-dm-°m\pw cq]-am‰w sNøp-hm\pw

thUv s{]mk- ¿ Bb ssd‰-¿, kvs{]Uv jo‰v Bb Im¬°,v {]k-t‚-j≥ tkm^vSvsh-

b¿ Bb Cw{] v F∂nh D]-tbm-Kn-°p-∂p. CXv en\Ivkv, hn≥tUmkv kwhn-[m-\-ß-fn¬

{]-h¿Øn°p-∂p.
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{^oshb¿ sjb¿sh-b¿

$ C‚¿s\-‰n¬ \n∂pw B¿°p thW-sa-¶nepw
kuP-\y-ambn Uu¨temUv sNøp-Ibpw D]-
tbm-Kn-°p-Ibpw sNømw.

$ F√m khn-ti-j-X-Ifpw kuP-\y-am-Wv.

$ {^osh-b¿ t{]m{Km-ap-Iƒ hnebn√m-sX-bmWv
hnX-cWw sNøp-∂-Xv.

$ hmßp-∂-Xn\pw apºv Xs∂ tkm v̂‰vsh-b-dns\
]cn-N-b-s∏-Sm≥ km[n-°p-∂p.

$ F√m khn-ti-j-X-Ifpw e`y-am-Ip-I-bn-√. F√m
khn-ti-j-X-Ifpw e`n -°-W-sa-¶n¬ hne
sImSpØp hmßn-°-Ww.

$ sjb¿sh-b¿ hne sImSpØpw A√m-sXbpw
hnX-cWw sNøp-∂p. ]e kµ¿`-ß-fnepw
\n¿an®bmfpsS A\p-a-Xn-tbmsS am{Xta sjb¿
shb¿ hnX-cWw sNøp-I-bp-≈p.

]´nI 3.8 : {^oshbdpw sjb¿shbdpw XΩnep≈ XmcXayw

3.5.4 {^osh-bdpw sjb¿sh-bdpw (Freeware and shareware)

{]tXy-I-amb hne-sbm∂pw IqSm-sX, ]cn-[n-sbm∂pan√msX D]-tbm-Kn-°m≥ km[n-°p∂
]I¿∏-h-Imiw D≈ Iºyq-́ ¿ tkm v̂‰vsh-b¿ BWv {^osh-b¿.

Hcp Npcp-ßnb Ime-b-f-hn-te°v ]co-£W ASn-ÿm-\-Øn¬ hnX-cWw sNø-s∏-Sp∂
hmWnPy ]c-amb tkm v̂‰vvsh-b¿ BWv sjb¿sh-b¿. hne-sbm-∂pw IqSmsX hfsc ]cn-
an-X-amb {]h¿Ø-\£a-X-tbmsS hnX-cWw sNø-s∏-Sp-∂-Xm-Wn-Xv. C‚¿s\-‰n¬ \n∂v
Uu¨temUv sNøm≥ km[n-°p∂ hn[-Øn-emWv sjb¿shb-dp-Iƒ e`y-am-Ip-∂-Xv.  hne-
sIm-SpØv hmßp-∂-Xn\v apºv D]-tbm-‡m-°ƒ°v Chsb hne-bn-cp-Øp-hm-\p≈ Ah-kcw
\¬Ip∂p F∂-XmWv CXns‚ e£yw. Nne sjb¿sh-b-dp-Iƒ ]cn-an-X-amb Ime-b-f-hn-
ete°v am{Xw {]h¿Øn-∏n-°p-∂-h-bm-Wv. ]´nI 3.8¬ {^osh-b-dn-s‚bpw sjb¿shb-

dns‚bpw Xmc-Xayw sImSp-Øn-cn°p∂p

3.5.5 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ (Proprietary Software)

tkm^v‰vsh-b¿ \n¿ΩmXmhv AYhm {]km-[-Is‚ ]q¿Æ A[n-Im-c-]-cn-[nbn¬ hcp∂

tkm v̂‰vvsh-b-dm-Wn-Xv. A\p-hmZ DS-ºSn C√msX CXv ]I¿Ømt\m hnX-cWw sNøphmt\m

]mSp-≈-X-√. t{]m{Km-ans‚ tkmgvkv tImUv e`y-am-Im-Ø-Xn-\m¬ CXn¬ am‰w hcpØn

sa®s∏Sp-Øp-hm-s\m∂pw D]-tbm-‡m-hn\v km[n-°p-I-bn-√. ssat{Im-tkm v̂‰v hn≥tUmkv

Hm∏-td-‰nwKv knÃw, FwF-kv Hm^o-kv, amIv HF-kv F∂nh DZm-l-c-W-ß-fmWv.

3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿
Iºyq-́ ¿ D]-tbm-Kn-°p∂ Bfp-I-sf-bmWv lyqa¨shb¿/ssehvshb¿ F∂p]d-bp-∂Xv.

t{]m{Km-a¿, knÃw A\-en-Ãv, Hm∏-td-‰nwßv Ãm^v, Iºyq-´¿ knÃw D]-tbm-Kn°p∂-h¿

Chsc√mw CXn¬ Dƒs∏-Sp-∂p.
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1. kzX{¥ Hm∏¨ tkmgvkv tkm^v‰vsh-b-dn\v Hcp DZm-l-cWw \¬Ip-I.

2. hmßp-∂-Xn-\p-apºv D]-t`m-‡m-hn\vv D]-tbm-Kn-°m-\p≈ kuIcyw Hcp-

°p∂ tkm^v‰vsh-b¿ BWv____________

3. {^o B‚ v Hm∏¨ tkmgvkv tkm^v‰vsh-b¿ F∂m-se¥v?

4. DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vvsh-b-dn\v DZm-l-cWw \¬Ip-I.

5. lyqa¨shb-dn\v c≠v DZm-l-cWw Fgp-Xp-I.

kzbw ]cn-tim-[n-°pI

Iºyq-´¿ knÃ-sØ-bpw, sk¿h-dn-s\bpw ]cn-]m-en-°p-I. {Iao-I-cWw
\S-Øp-I, hniz-k-\o-b-amb {]h¿Ø-\-ßƒ \n¿∆-ln-°p-I. {]tXy-In®v
sk¿h-dp-I-sfbpw H∂n¬ IqSp-X¬ D]-tbm-‡m-°-fp≈ Iºyq-́ -dp-I-sf-
bpw ]cn]men°pI.

D]-t`m‡r tkh-\-ßƒ DØ-a-ambn Dd-∏p-h-cp-Øp-Ibpw F√m hym]mc
bqWn‰v knÃ-ß-fn-sebpw sshZKv≤yw \ne-\n¿Øn t]mcp-Ibpw
hn¬∏\°mcpw Icm-dp-Imcpw t]mse-bp≈hcp-am-bp≈ sXmgn¬]-c-amb
_‘w hf¿ØnsIm≠p hcn-Ibpw sNøpI.

]pXnb sF.Sn. ]cn-lm-c-ßƒ cq]-I¬∏\ sNbvXv hym]m-c-Øns‚ Imcy-
£-a-Xbpw D¬∏m-Z-\-£-a-Xbpw sa®s∏Sp-ØpI.

Um‰mt_kv ]cnlmcßƒ cq]Iev]\ sNøpIbpw  \nco£n°p-I-bpw
A]-{K-Yn-°p-Ibpw \S-∏n¬ hcp-ØpIbpw sNøp-I.

Iºyq´¿ knÃ-Ønse lm¿Uvshb-dn-s‚bpw tkm v̂‰vshb-dn-s‚bpw cq]-
I¬-∏\ \S-Øp-I.

Iºyq-´-dp-Isf icnbmb coXn-bn¬ {]h¿Øn-∏n-°p-hm≥ Bh-iy-amb
tImUp-Iƒ Fgp-Xp-∂p.

Iºyq-´¿ knÃ-Øns‚ ta¬t\m´w \n¿∆-ln-°p-∂p. Ch th≠-hn[w
{]h¿Øn-°p-∂p F∂vv Dd∏phcp-Øp-∂p. ̀ uXnI kpc-£n-XXzw Dd-∏m-
°p-∂p. sX‰p-Iƒ hcp∂ kml-Ncyw Hgn-hm-°p-∂p.

knÃw AUvan-\n-kvt{S-‰¿

knÃw amt\-P¿

knÃw A\-enÃv

Um‰m t_kv AUvan-\n-

kvt{St‰gvkv

Iºyq-́ ¿ F©n-\o-b¿am¿

Iºyq-́ ¿ t{]m{Km-a¿

Iºyq-́ ¿ Hm∏-td-‰¿

lyqa¨sh-b¿ tPmen-Iƒ

]´nI 3.9 : hnhn[Xcw lyqa¨shbdpIfpw AhcpsS tPmenhnhcßfpw

]´nI 3.9¬ hnhn-[-Xcw lyqa¨shbdpIfpw Ah-cpsS tPmen-Ifpw hni-Zo-I-cn-°p-∂p.
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XpS¿®bmb {]h¿Ø\ßfneqsS Um‰sb hnh-c-ßfm°n am‰p∂ {]{InbbmWv  Um‰

t{]mk- nw-Kv. Iºyq´¿ D]tbmKn®p≈ Ce-Ivt{Sm-WnIv Um‰ t{]mk- nMv  am\z¬

Um‰m t{]mk- nMns‚ ]cn-an-Xn-Iƒ adn-I-S°m≥ klmbn-°p-∂p. Hcp Iºyq-´-dn\v

C≥]p v́ bqWn-‰v, sk≥{S¬ s{]mk nMv bqWn‰v, kw -̀cW bqWn-‰v, Hu v́]p v́ bqWn‰v

F∂n-ßs\ \mev {]h¿Ø\LSIßƒ D≠v. Cu A[ym-b-Øn¬ Iºyq-´¿ Hm¿K--

ss\-tk-js\°pdn®v samØ-Øn¬ s]mXp-hmb Hcp [mcW \¬In-bn-cn-°p-∂p. C≥]p v́

Hu v́]p v́ D]-I-c-Wßsf-°p-dn-®pw, C -̨th-Ãns\°pdn®pw AXns‚ \n¿am¿÷\ coXn-

Isf-°pdn®pw lcnX Iºyq-́ n-ßns‚ {]m[m-\y-sØ-°p-dn®pw hni-Zo-I-cn-®n-cn-°p-∂p.

hnhn[-Xcw tkm v̂‰vsh-b-dpIsf°pdn®pw Hm∏-td-‰nwßv knÃ-Øns‚ Bh-iy-I-X-sb-

°p-dn®pw AXns‚ {][m\ {]h¿Ø-\-ß-sf-°p-dn®pw N¿® sNbvXp. Iºyq-́ ¿ ̀ mjI-

fpsS hn`m-K-ß-sf-°p-dn®v hni-Zo-I-cn-®n-cn-°p-∂p. Hm∏¨ tkmgvkns‚ Bi-b-ßsf

Ipdn®pw,  {^osh-b¿, sjb¿sh-b¿, kzX{¥ tkm v̂‰vvsh-b¿, DS-a-ÿm-h-Im-i-ap≈

tkm^v‰vsh-b¿ F∂n-h-sb-°p-dn®pw hni-Z-ambn N¿® sNbvXp. Cu A[ymbw Ah-

km-\n-®n-cn-°p-∂Xv lyqa¨ shb-dns‚ Bi-b-Øn\v hnh-cWw \¬In sIm≠mWv.

Cu A[ym-b-Øns‚ Ah-km\w ]Tn-Xm-hn\v In´n-bn-cn-t°≠ Ign-hp-Iƒ

$ Um‰-sbbpw hnh-c-ß-tfbpw th¿Xn-cn-°p-I.

$ Um‰ t{]mk- n-ßns‚ hyXyÿ L -́ßƒ Xncn-®-dn-b¬

$ Iºyq-́ ¿ knÃ-Øns‚ t_knIv Hm¿K-ss\-tk-j≥ hnh-cWw

$ ]e-X-c-Øn-ep≈ C≥]p v́ Hu v́]p v́ D]-I-c-W-ßƒ Xncn-®-dn-b¬

$ knÃw tkm v̂‰vsh-bdpw Bπn-t°-j≥ tkm v̂‰vsh-bdpw th¿Xn-cn-°pI

$ C -̨thÃv \n¿Ωm¿÷-\-Øns‚ {]m[m\yw Xncn-®-dn-b¬

$ lcnX Iºyq-́ n-ßns‚ Bibw Xncn-®-dn-b¬

$ ]e-X-cØn-ep≈ tkm v̂‰vsh-b-dp-Isf Xcw Xn-cn-°¬

$ Hm∏-td-‰nw-Kv knÃ-Øns‚ [¿Ω-ßƒ Xncn-®-dn-bpI

$ thUv s{]mk- -dpw Ce-Ivt{Sm-WnIv kvs{]Uvjo‰pw {]k-t‚-j≥ tkm^v‰vsh-bdpw
D]-tbm-Kn-°¬

$ hnhn-[-X-c-Øn-ep≈ Iºyq-́ ¿ ̀ mj-Iƒ XcwXn-cn-°¬

$ hyXyÿ Xc-Øn-ep≈ bq´n-en‰n tkm v̂‰vshb-dp-Iƒ ]´n-I-s∏-Sp-Ø¬

$ Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿ t{]m’m-ln-∏n-°¬

$ lyqa¨sh-bdpw sjb¿sh-bdpw hnh-cn-°¬

\ap°v kw{K-ln°mw

]T-\ t\ -́ßƒ
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amXrItNmZyßƒ

{ltkzm-Øc tNmZy-ßƒ

1. Um‰ F∂m¬ F¥v?

2. s{]mk v sNbvX Um‰ Adn-b-s∏-Sp-∂Xv ________.

3. UnPn-‰¬ Iºyq-́ -dns‚ LS-I-ßƒ GsXm-s°-bmWv?

4. kn.]n.-bp.-hns‚ {][m\ [¿Ω-ßƒ Fgp-XpI?

5. hnhn-[-X-c-Øn-ep≈ {][m\ saΩ-dn-Iƒ GsX√mw?

6. EPROM \v aosX EEPROM s‚ ta∑-Iƒ Fs¥√mw?

7. Ft∏m-gmWv \Ωƒ tdmw (ROM) D]-tbm-Kn-°p-∂Xv?

8. C≥]p´v D]IcWw F∂m¬ F¥v? km[m-c-W-bmbn D]-tbm-Kn°p∂ C≥]p´v

D]-I-c-W-ßƒ ]´n-I-s∏-Sp-Øp-I.

9. Hu´v]p´v D]-I-c-W-ßƒ F∂m¬ F¥v? km[m-c-W-bmbn D]-tbm-Kn-°p∂ Hu´v]p´v

D]-I-c-W-ßƒ ]´n-I-s∏-Sp-Øp-I.

10. kw`-cW D]-I-c-W-ßƒ F¥mWv? km[m-cW D]-tbm-Kn-°p∂ kw`-cW D]-I-c-

Wßƒ ]´n-I-s∏-Sp-Øp-I.

11. Acn-Ø-sa-‰nIv temPnIv bqWn‰n (ALU) s‚ ]¶v F¥mWv?

12. I¨t{Smƒ bqWn‰v F¥mWv?

13. cPn-tÃgvkv F¥mWv? GsX-¶nepw c≠v FÆw Fgp-Xp-Ibpw hni-Zo-I-cn-°p-Ibpw

sNøpI

14. lm¿UvtIm-∏nbpw tkm v̂‰vtIm-∏nbpw Xmc-Xayw sNøpI

15. C -̨thÃv F∂m¬ F¥mWv?

16. Hm∏-td-‰nMv knÃw F∂m¬ F¥mWv?

17. `mj s{]mk- ¿ F¥mWv?

18. Iºyq-́ ¿ ̀ mjIsf Xcw-Xn-cn-°p-I?

19. UnkvIv Un{^m-Kvsa‚¿ F¥mWv?

20. Hm∏-td-‰nwKv knÃ-Øns\ hn`h amt\-P-cmbn ]cn-K-Wn-°p-∂-sX-¥p-sIm≠v?

21. DS-a-ÿm-h-Im-i-ap≈ tkm v̂‰vsh-b¿ F¥mWv?

22. Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿ sIm≠pt±-in-°p-∂-sX-¥mWv?
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eLp D]-\ymk tNmZy-ßƒ

1. Um‰bpw hnh-c-hpw th¿Xn-cn-s®-gp-XpI

2. πkv h¨ AUvan-j-\p- th-≠n-bp≈ At]£ t^man¬ hy‡n-]-c-amb hnh-c-ßfpw

hnhn[ {Kq∏p-Ifpw kvIqfpw sImSp-Øn-cn-°p-∂p.

a) AUvan-j≥ t{]mk- n¬ hcp∂ Um‰-bpw hnh-c-ßfpw Xncn-®-dn-bpI

b) hnh-c-ßƒ, At]£ sImSp-°p∂hscbpw kvIqƒ A[n-Im-cn-

   I-sfbpw klm-bn-°p∂Xv Fßs\ F∂v hni-Zo-I-cn-°p-I.

c) Um‰ s{]mk v sNøp-tºmƒ Dƒs∏-́ n-́ p≈ {]h¿Ø-\-ßƒ Fgp-Xp-I.

3. GsX-¶nepw aq∂v C≥]p v́ D]-I-c-W-ß-sf-°p-dn®v Npcp°n hni-Zo-I-cn-°p-I.

4. kn.B¿.-Sn. (CRT) tamWn-‰-dpw F¬.-C.-Un. (LED) tamWn-‰dpw Xmc-Xayw sNøpI

5. dmw, tdmw F∂nh XΩn-ep≈ hyXymkw Fgp-XpI

6. C -̨thÃv \n¿Ωm¿÷\w ]´n-I-s∏-SpØn hni-Zo-I-cn-°pI

7. lcnX Iºyq-´nwKv \S-∏n¬ h-cp-Øp-hm≥ Bh-iy-amb L´-ß-sf-°p-dn®v kw{K-ln-

°pI

8. km{º-Zm-bnIambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? DZm-

l-cWw \¬IpI.

9. Xmgv∂-X-e-Øn-ep≈ ̀ mjIfpw Db¿∂-X-e-Øn-ep≈ ̀ mj-Ifpw th¿Xn-cns®-gp-Xp-I.

10. Issº-e¿, C‚¿{]n-‰¿ F∂nh th¿Xn-cn-°pI

11. Ce-Ivt{Sm-WnIv kvs{]Uvjo-‰ns‚ D]-tbm-K-sØ-°p-dn®v hni-Zo-I-cn-°pI

12. bq´n-en‰n tkm v̂‰vsh-b¿ F¥mWv? c≠v DZm-l-c-W-ßƒ \¬Ip-I.

13. Xmsg sImSp-Øn-cn-°p∂ tkm v̂‰vsh-b-dp-Isf Hm∏-td-‰nwKv knÃw, Bπn-t°-j≥ ]m

t°Pv, bq´n-en‰n t{]m{Km-ap-Iƒ F∂n-ßs\ Xcw-Xn-cn-°pI

Linux, Tally, Winzip, MS-Word, Windows, MS-Excel

14. {^osh-bdpw sjb¿sh-bdpw th¿Xn-cn-°pI

15. tkm^v‰vsh-bdpIƒ {^obmbpw Hm∏¨ tkmgvkmbpw \n¿Ωn-°p-tºmƒ D≠m-bn-

cnt°≠ \mev kzmX{¥yßƒ  GsX-√m-am-Wv.

16. lyqa¨shb¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? GsX-¶nepw c≠v DZm-l-c-W-ßƒ

\¬IpI.
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D]-\ymk tNmZy-ßƒ

1. \nXy PohnXØnse GsX¶nepw DZmlcWw FSpØv   Um‰ t{]mk- n-ßns‚ Hmtcm

L -́Øn-sebpw {]h¿Ø-\-ßƒ Npcp°n hnh-cn-°p-I.

2. tªm°v Ub-{KØns‚ klm-b-tØmsS, Iºyq-́ -dns‚ {]h¿Ø\LSIßsf°pdn®v

hni-Zo-I-cn-°p-I.

3. sk≥{S¬ t{]mk- nßv bqWn-‰n-s\-°p-dn®v hni-Z-ambn hnh-cn-°p-I.

4. hnhn-[-X-c-Øn-ep≈ saΩ-dnsb°pdn®v Npcp°n hnh-cn-°p-I.

5. {]n‚-dns‚ h¿§o-I-c-W-sØ-°p-dn®v hni-Zo-I-cn-°p-I.

6. \ΩpsS Btcm-Ky-Øn\pw ]cn-ÿn-Xn°pw C˛-thÃv B]¬°-c-am-Wv. {]kvXm-h\

\ymboI-cn-°p-I. C˛-thÃv \n¿Ωm¿÷-\-Øn\v s]mXp-hmbn D]-tbm-Kn-°p∂ coXn-

Iƒ ]´nIs∏-SpØn hni-Z-am-°p-I.

7. lcnX Iºyq-́ nMv \n¿∆-Nn-°p-I. \nßƒ°v km[y-am-Ip∂ coXn-bn¬ lcnX Iºyq-́ nw-

ßns‚ t{]m’m-l-\-Øn-\p≈ Bi-b-ßƒ hni-Z-am-°p-I.

8. tkm v̂‰vsh-b-dns‚ hnhn[ hn`m-K-ßƒ ]´n-I-s∏-SpØn hni-Zo-I-cn-°p-I.

9. hnhn[ Xc-Øn-ep≈ bq´n-en‰n tkm v̂‰vvsh-b-dpI-fpsS D]-tbmKw hni-Zo-I-cn-°pI

10. Hm∏-td-‰nMv knÃw \n¿∆-Nn-°pI. Hm∏-td-‰nwKv knÃ-Øns‚ {][m\ [¿Ω-ßƒ ]´nI-

s∏-SpØn hni-Z-am-°p-I.

11. s]mXp-hmb {]h¿Ø-\-ßƒ°p≈ Bπn-t°-j≥ tkm v̂‰vsh-b¿ DZm-l-c-W klnXw

hni-Z-am-°p-I.

12. {^osh-bdpw sjb¿sh-bdpw Xmc-Xayw sNøp-I.


