
C∂sØ temIØp Iºyq-´-dp-Ifpw AXns‚ D]-
tbm-K-ßfpw \ap°p ]cn-Nn-X-am-Wv. \¬Ip∂
\n¿tZi-ßƒ-°\pk-cn®v Um‰ kzoI-cn-°p-Ibpw
t{]mk v sNbvXv Hu´v]p´v {]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 Fßs\ {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^v‰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 v̂‰v-
shb¿. \nXy-Po-hn-X-Ønse GsX-¶nepw {]iv\w
Iºyq-́ ¿ D]-tbm-Kn®v ]cn-l-cn-t°≠n hcp-tºmƒ,
hnh-c-ßƒ Dev]m-Zn -∏n -°p-∂-Xn-\m-h-iy-amb
Um‰sb t{]mkkv sNøp-∂-Xn-\p≈ {]h¿Ø-\-
ßƒ Nn´-s∏-Sp-tØ-≠-Xp-≠v. 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´¿ knÃ-Øns‚
`mK-ßƒ

2

{][m\ Bibßƒ

$ lm¿Uvsh-b¿

# t{]mk ¿

# aZ¿t_m¿Uv

# s]cn-s^-d-ep-Ifpw t]m¿´p-Ifpw

# saΩdn ˛ {]mY-anI saΩdn, ZznXob

saΩdn

# C≥]p´v Hu´v]p´v D]-I-c-W-ßƒ

$ C -̨thÃv

$ 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^v‰v vsh-b¿

(s]mXp D]-tbm-Kw, {]tXyI D]-

tbmKw)

# kzX{¥ Hm∏¨ tkmgvkv tkm^v‰vsh-

b¿ Bi-b-ßfpw

# {^osh-bdpw sjb¿sh-bdpw

# DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vsh-b¿

(Proprietary software)

$ lyqa¨shb¿/ssehvsh-b¿
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tkm^v‰vshb-dp-I-fp-sS hni-Z-amb Xcw-Xncnhpw \¬In-bn-cn-°p-∂p. Hm∏¨ tkmgvkv,
{^osh-b¿, sjb¿ shb¿, DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vsh-b¿ F∂n-h-bpsS Bi-
b-ßsf°pdn®pw \Ωƒ N¿® sNøp-∂p.

2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ (Hardware)

lm¿Uvsh-bdpw tkm^vSvsh-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¿Uvsh-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¿Uv-
sh-b¿ LS-I-ß-fp-ambn _‘-s∏-´n-cn-°p-∂p. \ap°v Cu {]h¿Ø\ LS-I-ßsf
]cn-N-b-s∏-Smw.

2.1.1. 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™ A[ym-
bØn¬ ]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£°W-°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 2.1 ¬ 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-ambn D]-tbm-Kn-°p∂ t{]mk- -dp-I-fmWv C‚¬ tIm¿ i3, tIm¿ i5, tIm¿
i7, AMD Quadcore XpS-ßn-b-h.

Nn{Xw 2.1: hnhn-[-Xcw 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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CPU hn\v D≈nse kw`-cW ÿe-ß-fmWv cPn-Ã-dp-Iƒ, a‰v saΩ-dn- ̀ mK-ßtf-°mƒ
thK-Øn¬ AXnse D≈S°sØ CPU hn\v D]-tbm-Kn-°m≥ Ign-bpw. \n¿t±-ißfpw
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 {]Zm\w sNøp∂ {]tXyI kw`-cW
ÿe-ß-fmWv. cPn-ÃdpIƒ {]h¿Øn-°p-∂Xv I¨t{Smƒ bqWn-‰ns‚ \n¿t±-im-\p-
k-c-W-am-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.

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 semt°-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¿ (IR): 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-≠¿.

2.1.2 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≈
FIvkv]m≥-j≥ t…m´p-Iƒ CXn-ep-≠v. (Nn{Xw
2.2 t\m°p-I) aZ¿t_m¿Uv \n¿∫-‘-ambpw
t{]mk- -dn\v A\p-tbm-Py-am-bn-cn-°-Ww.

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

Hcp Iºyq´¿ knÃØns‚ IgnhpIƒ sa®s∏SpØp∂Øn\p th≠n AXpambn
_‘n∏n®n´p≈ D]IcWßfmWv s]cn^depIƒ. _mly D]IcWßsf Iºyq´-

Nn{Xw 2.2:  aZ¿t_m¿Uv
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dpambn _‘n∏n°p∂Xn\v aZ¿t_m¿-
Unse t]m¿´pIƒ D]tbmKn°p∂p.
Iºyq´¿ knÃØnse hnhn[ t]m¿´p-
Iƒ Nn{Xw 2.3 ¬ ImWn°p∂p. C≥]p v́
D]IcWßƒ, Hu´v]p´v D]IcWßƒ,
_mly kw`cW D]IcWßƒ, Bi-
b-hn\nab D]IcWßƒ F∂nh s]cn-
^depIfn¬ Dƒs∏Sp∂p. hoUntbm
{Km^nIvkv Atd (VGA), sF._n.Fw.
t]gv-kW¬ knÃw/2 (PS/2), bqWnth-
gvk¬ kocnb¬ _kv (USB), CX¿s\‰v,
ssl sU^\nj≥ aƒ´naoUnb C‚¿-
t^kv (HDMI) F∂nßs\ aZ¿t_m¿-
Un¬ e`y-amb hnhn[ t]m¿´pIfneqsS _mly D]IcWßƒ aZ¿t_m¿Upambn
Bibhn-\nabw \SØp∂p. t]gvkW¬ Iºyq´dpIfn¬ D]tbmKn°p∂ Nne
t]m¿´pIƒ \ap°v t\m°mw.

a. kocnb¬ t]m¿´v-

Hcp kocnb¬ t]m¿´v/kocnb¬ IΩyqWnt°-
j≥ t]m¿´v Hcp kabØv Hcp _n‰v Um‰ hoXw
Ab°p∂p. ]gb Iºyq´dpIfn¬ tamUw, aukv
As√¶n¬ Iot_m¿Uv t]mep≈ D]IcWßƒ kocnb¬ t]m¿´pIfneqsSbmWv
_‘n∏n®ncp∂Xv (Nn{Xw 2.4 ImWpI). kocnb¬ tI_nfpIƒ \n¿Ωn°p∂Xn\v
sNehv IpdhmWv, AtXmsSm∏w C‚¿s^d≥kn¬ \n∂pw kwc£Ww \¬IpIbpw
sNøp∂p. F∂m¬ thKX hfsc IpdhmbXn\m¬ PS/2, USB apXemb thKXtbdnb
t]m¿´pIƒ kocnb¬ t]m¿´pIƒ°v ]Ic°mcmIp∂p.

b. ]mce¬ t]m¿´v-

]mce¬ t]m¿´pIƒ°v Htckabw \nch[n _n‰v
Um‰ Htc kabw Ab°pIbpw kzoIcn°pIbpw
sNømw. kocnb¬ t]m¿´nt\°mƒ thKXbp≈-XmWv- ]mce¬ t]m¿´v-. Iºyq´dns\
{]n‚¿ As√¶n¬ kvIm\dpambn _‘n-∏n°phm≥ ]mce¬ t]m¿ v́- D]tbmKn°p∂p.
Hcp Iºyq´¿ knÃØnse ]mce¬ t]m¿´v-
Nn{Xw 2.5 ¬ ImWn°p∂p.

c. USB t]m¿´v-

D]IcWßƒ XΩn¬ Db¿∂ thKXbn¬
Um‰ hn\nabw km[yam°p∂ Hcp t]m¿´v-
BWv bqWnthgvk¬ kocnb¬ _kv (USB).

 Nn{Xw 2.3: t]m¿´pIƒ

 Nn{Xw 2.4:  kocn-b¬ t]m¿´v

 Nn{Xw 2.5: ]mc-e¬ t]m¿´v

Nn{Xw 2.6: bp.F-kv._n t]m¿´p-Iƒ
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Db¿∂ _m≥UvhnUvXv Um‰ ssIam‰Øns‚ thKX h¿[n∏n°p∂p. {lkz ZqctØ-

°p≈ Um‰ hn\nabØn\mbn CXv D]tbmKn°p∂p. Iot_m¿Uv, aukv, {]n‚¿,

kvIm\¿, ̂ vfmjv s{sUhv, _mly lm¿Uv UnkvIv apXemb D]IcWßsf _‘n∏n-

°p∂Xn\mbn USB t]m¿´v D]tbmKn°p∂p. hnhn[ Xcw USB t]m¿´pIƒ Nn{Xw

2.6 ¬ ImWn°p∂p. USB t]m¿´pIfpsS {][m\ KpWßƒ Xmsg ]dbp∂hbmWv:

_mly D]IcWßfnte°v sshZyptXm¿÷w \¬Ip∂Xn\v USB t]m¿´pIƒ°v

Ignbpw. Cu kmt¶XnIhnZy _mly lm¿Uv UnkvIv, ^vfmjv s{sUhv, tUm¶nƒ

XpSßnbh hnIkn∏ns®Sp°m≥ ImcWambn. samss_¬ t^mWpIƒ, Sm_ve‰pIƒ,

em]vtSm∏pIƒ XpSßnb D]IcWßfn¬ CXv D]tbmKn°p∂p.

D]IcWßƒ {]h¿Øn°ptºmƒ t]mepw USB

D]IcWßƒ _‘n∏n°pIbpw hnt—Zn°pIbpw

sNømw.

d. LAN t]m¿´v-

CX¿s\‰v t]m¿´v, s\‰vh¿°v IW£≥, s\‰vh¿°v

t]m¿´v F∂nßs\bpw, tem°¬ Gcnb s\‰vh¿°v

(LAN) t]m¿´v Adnbs∏Sp∂p. Hcp hb¿ D]tbmKn®pv Hcp Iºyq´dns\ s\‰vh¿-

°pambn _‘n∏n°phm≥ LAN t]m¿´v D]tbmKn°p∂p. LAN t]m¿´pIfn¬ tI_n-

fpIƒ _‘n∏n°p∂Xn\p≈ Hcp AwKoIrX IWIv‰¿ BWv cPnÃ¿Uv Pm°v

RJ45 (Nn{Xw 2.7 ImWpI).

e. PS/2 t]m¿´v-

Iot_m¿Uv, aukv F∂nh _‘n∏n°p∂Xn\v C‚¿-\m-

jW¬ _nkn\kv sajo≥kv (IBM) I≠p]nSn® {]tXyI

Xcw t]m¿´pIfmWv t]gvkW¬ knÃw/2 (PS/2) t]m¿´p-

Iƒ. (Nn{Xw 2.8 ImWpI). CØcØnep≈ t]m¿-́ pIƒ°v

thKX hfsc IpdhmWv. Ct∏mƒ Chbv°v ]I-cw USB

t]mep≈ thKXtbdnb t]m¿´pIƒ D]tbmKn®p hcp∂p.

f. HmUntbm t]m¿´v-

kv]o°¿, ssat{Imt^m¨ apXembh HmUntbm D]Ic-

Wßsf _‘n∏n°phm≥ HmUntbm t]m¿´pIƒ D]tbm-

Kn°p∂p. Nn{Xw 2.9 -¬ ImWn®ncn°p∂ aq∂v sNdnb

IW-ŒdpIƒ Chsb _‘n∏n°p∂Xn\mbn D]tbmKn-

°p∂p:

i. sse≥ C≥ ˛ i–w C≥]p v́ (samss_¬ sse≥ Hu v́-, sF t]mUv XpSßnb

HmUntbm D]IcWßfn¬ \n∂pw)

Nn{Xw 2.7:  LAN t]m¿´pw RJ45

Nn{Xw 2.8:  PS/2 t]m¿´v

Nn{Xw 2.9:  HmUntbm t]m¿´v
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ii. sse≥ Hu´v- ˛ ]pdtØ°p≈ i–w (_mly kv]o°dpIfnte°v \nßfpsS
]nkn-bn¬ \n∂p≈ i– Hu´v]p´v IWŒv sNøp-

∂Xn\v)

iii. ssa°v C≥ --˛ ssat{Imt^m¨ C≥]p´v t]m¿´v-

g. hoUntbm {Km^nIvkv Atd (VGA) t]m¿´v-

sF_nFw hnIkn∏ns®SpØ Hcp P\{]nb AwKoIrX {]Z¿i\ t]m¿´mWv VGA.

Iºyq´¿ Hcp tamWn‰dpamtbm s{]mPŒdpamtbm _‘n∏n°p∂Xn\v VGA t]m¿´v
D]tbmKn°p∂p. Nn{Xw 2.10 ¬ ImWp∂Xpt]mse aq∂p hcnIfnembn 15 ]n∂pIƒ
VGA IWŒdn\p≠v. 800 x 600 sdkeyqj\p≈ kq∏¿ VGA (SVGA) BZyw
hnIkn∏ns®SpØp. ]n∂oSv 1024 x 768 sdkeyqj\p≈ FIvkvs‰≥UUv {Km^nIvkv
Asd (XGA) ]pdØnd°n. Hcp tamWn‰¿ GXv sdkeyqj≥ ]n¥pW°p∂p F∂Xv

]cnKWn°msX, km[mcWbmbn Ahsb VGA F∂v hnfn°p∂p.

h. ssl sU^\nj≥ aƒ´naoUnb C‚¿t^kv (HDMI) t]m¿´v-

Hcp tI_nƒ aptJ\ Db¿∂ sU^\nj≥ hoUntbmbpw
H∂ne[nIw Nm\¬ HmUntbmIfpw ]I¿Øm≥ Ignhp≈
Hcp UnPn‰¬ IW£≥ BWv HDMI (Nn{Xw 2.11). A\temKv
tI_nfpIƒ D]tbmKn®v CtX Imcyw sNøm≥, \ap°v
At\Iw hoUntbm, HmUntbm tI_nfpIƒ _‘n∏nt°-

≠Xp≠v.

2.1.4 saΩdn (Memory)

Um‰tbm, \n¿t±-i-ßtfm, ^eßtfm Xm¬°m-en-I-amtbm ÿnc-amtbm kq£n®p
hbv°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´v _‘-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 Ipdn®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

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

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

Nn{Xw 2.10:  VGA t]m¿´v

Nn{Xw 2.11:  HDMI t]m¿´v
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Xn\pw Ign-hp-≠v. 3 Xc-Øn-ep≈ saΩ-dn-bmWv CXn¬ Dƒs∏-´n-cn-°p-∂-Xv. Ah dmw,

tdmw, Iymjv saΩdn F∂n-h-bm-Wv.

i. dm≥Uw BIvkkv saΩdn (RAM)

ssat{Im s{]mk- dn\v Um‰ kw`-cn-°m\pw Xncn-s®-
Sp°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-°mt\m Xncn-
s®-Sp-°mt\m km[n-°pw. CPU s{]mk v sNøp∂
Um-‰tbm \n¿t±-i-ßtfm dman-\p-≈n¬ \n¿_-‘-ambpw
D≠mbncn-°-Ww. sshZypX _‘w \ne-°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[mcW PnKm-ss_‰nemWv ]d-bm-
dp-≈-Xv.

F{X am{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-®v sIm≠n-cn-°p∂ Bπn-t°-
j≥ tkm^vSvshb¿

3. s{]mk v sNbvXp-sIm-≠n-cn-°p∂ Um‰

ii. doUv Hm¨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 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 2.13 ¬ 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-cn-Ibpw sNøp-∂p. ROM s‚ Nne ]cn-jvI-cn® cq]-ßƒ Xmsg-sIm-Sp-°p-
∂p.

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

Nn{Xw 2.12 RAM t]m¿ v́

Nn{Xw 2.13 ROM Nn∏v
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2. Ctd-k-_nƒ t{]m{Km-a-_nƒ doUv Hm¨en saΩdn (EPROM) - (Aƒ{Sm-h-b-e‰v
tdUn-tb-j≥ D]-tbm-Kn®v ambv®v ho≠pw Fgp-Xm≥ Ign-bp∂ saΩ-dn-bm-Wn-Xv)

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

(sshZypXn D]tbmKn®v ambvNv ho≠pw FgpXm≥ Ignbp∂ saΩdnbmWnXv.)

]´n-I- 2.1 ¬ dmans‚bpw tdman-s‚bpw Xmc-Xayw sImSp-Øn-cn-°p-∂p.

iii.  Iymjv saΩdn

s{]mk- -dn-s‚bpw dman-s‚bpw (AY-hm sabn≥ saΩ-dn-bp-sSbpw) CSbv°v D≈ sN-
dpXpw thK-X-tb-dn-b-Xp-amb saΩ-dn-bmWv Iymjv saΩ-dn. CS-bv°nsS 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\n¬ 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. Aßn-s\bmsW¶n¬ s{]mk-
 ¿ Iymjv saΩdnbn¬ \n∂pw CXv s]s´∂v hos≠-Sp°p∂p. dman-s\-°mƒ thK-
Øn¬ Iymjv saΩdnbn¬ \n∂pw Um‰- Xn-cn-s®-Sp-°p-∂p. dman-t\-°mfpw hne-tbdnb-
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.

b. ZznXob kw`-cWn (Secondary/Auxilary storage)

ZznXob saΩdn ÿnc-amWvv. dman¬ \n∂pw \n∂pw hyXy-kvX-am-bn, Iºyq-´dns‚
sshZyp-X-_‘w hnt—-Zn-®mepw Cu D]-I-c-W-ß-fn¬ kw`-cn-®n-´p≈ Um‰ Hcn-°epw
\jvS-s∏Sp-∂n-√. ZznXob saΩdn dman-t\-°mƒ kw`-c-W-tijn hfsc IqSp-Xep≈-
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´v D]-tbm-Kn-°m≥ km[n-°n-√. Hcp Iºyq-
-́dn¬ \n∂pw thsdm-cp Iºyq-́ -dn-te°v Um‰-tbm, t{]m{Km-ap-Itfm ssIam‰w sNøm≥

]´nI 2.1: RAM- ROM F∂n-h-bpsS Xmc-Xayw

doUv Hm¨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-‰nwKv

knÃhpw 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.
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ZznXob saΩdn D]-tbm-Kn-°p∂p. CXv Hcp ]n¥pWmkw`-cWn (_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 te]\w sNbvX 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¥n-Iambn 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.

Im¥nI tS∏v (Magnetic tape)

`oaamb Afhn¬ Um‰ kw`cn°p∂Xn\p≈ Hcp ]n¥pWm kw`cW (_m°v A]v)

D]IcWamWv am·‰nIv tS∏v. a‰v Im¥nI kw`cW D]IcWßsf At]£n®v

Hcp bqWn‰v Afhv tS∏ns‚ hne XmcXtay\ IpdhmWv.

Nn{Xw 2.14: am·‰nIv tS∏pw AXnse Um‰ tªm°pIfpw

t\¿Ø Im¥nI ]Zm¿Yw ]qinb I\w Ipd™ Hcp tS∏v ASßp∂ BteJ\

am[yaw BWnXv. A\temKv Um‰tbm UnPn‰¬ Um‰tbm BteJ\w sNøm≥

CXp]tbmKn°mw. Hcp doUv/ssd‰v slUv D]tbmKn®v tS∏ns‚ hoXnbv°v ÊIpdpsI

s{^bnapIfmbmWv Um‰m kw`cn°p∂Xv. CØcw s{^bnapIsf Hcpan®v tN¿Øv

tªm°pIƒ AYhm sdt°m¿UpIfm°n am‰pIbpw Nn{Xw 2.14 ¬ ImWn®ncn-°p∂Xp-

t]mse Ahsb Kym∏pIfneqsS a‰v tªm°pIfn¬ \n∂v th¿Xncn®v \n¿ØpIbpw

sNøp∂p.

am·‰nIv tS∏v Hcp HmUntbm Imk‰v t]mse A\p-h¿-Ø\ kao]\ ssienbnep≈

(sequential access mode) am[yaw BbXn\m¬, AXn¬ Hcp Um‰bpsS ÿm\w

Is≠Øm≥ IqSpX¬ kab-saSp°pw. DZm-lcWambn, tS∏nse 100˛masØ

sdt°m¿Uv th-Wsa¶n¬ AXn\v apºnep≈ 99 sdt°m¿UpI-fneq-sSbpw IS∂p

t]mtb aXnbm-hq. tS∏v am[yaØns‚ kw`cW tijn sSdm-ss_‰pIfnemWv kqNn∏n-

°p-∂Xv.

lm¿Uv UnkvIv

lm¿Uv UnkvIv F∂Xv s]mSn IS°mØ s]´n°p≈n¬ D≈S°w sNbvXn´p≈
Im¥nI ]Zm¿Yw ]qinb temlØInSpIfmWv. lm¿Uv UnkvIpIƒ°v hfsc
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Db¿∂ kw`cW tijnbpw Db¿∂ Um‰m hn\nab
\nc°pw Ipd™ kao]\ kabhpw (access time)

BWq≈Xv. CXv IqSpX¬ imizXhpw F∂m¬
]nghpIƒ°v km[yXbn√mØXpamWv. Iºyq´-
dpIfn¬ k¿hkm-[mcWambn D]tbmKn-°p∂
ZznXob kw`cW D]Ic-WamWnXv.

Hcp lm¿Uv UnkvIn¬ Ht∂m AXne[nItam Xme-
ßƒ (platters) ASßnbncn°pw. Hmtcm XmeØnepw
Hcp {]XeØn\v H∂v F∂ IW°n¬ c≠v doUv/
ssd‰v slUpIfp≠mIpw. Um‰ kw`cn°p∂Xn\mbn
Nn{Xw 2.15 ¬ ImWp∂Xpt]mse Hcp kao]\ Ic-
Øn¬ (access arm) LSn∏n®n´p≈ sNdnsbmcp
hnZypXv Im¥nI (eletcromagnetic) doUv/ ssd‰v slUv
UnkvIns‚ {]XeØnse sNdnb ]p≈nIsf Im-¥nI-
am°p∂p. CtX hnZypXv Im¥nI slUv Xs∂ ]n∂oSv
Cu ]p≈nIfnse Im¥nI afiew Xncn®dn-bpIbpw
UnkvIn¬ \n∂pw Um‰ XncnsI hmbns®Sp°pIbpw
sNøp∂p.†

XmeØns‚ {]XeØn¬ {Sm°pIfnepw  skŒdpIfn-
epam-bmWv Um‰ kw`cn°p∂Xv. Nn{Xw 2.16 ¬ ImWp∂Xpt]mse Hcp {]XeØnse
GItI{µ hrØßsf {Sm°pIƒ F∂pw {]XeØnse ss]˛IjWßsf-t∏mse-
bp≈ ̀ mKßsf skŒdpIƒ F∂pw ]dbp∂p. UnkvIn¬ {Sm°pIfpw skŒdpIfpw
k÷am°p∂ {]h¿Ø\sØ UnkvIv t^m¿am‰nwKv F∂p ]dbp∂p.  CXn\pÎtijw
am{Xsa doUv/ssd‰v {]h¿Ø\ßƒ Unkv-In¬ sNøm≥ IgnbpIbp≈p. t^m¿am‰v
sNøp∂ UnkvIn¬ Um‰ Ds≠¶n¬ AXv apgph\pw \„s∏Spw.

Nn{Xw 2.16: Xmew (platter)

Tracks Sector

kw`cW tijn, thKX, kao]\ kabw F∂nhsb Bkv]Zam°n lm¿Uv UnkvIv
ss{UhpIsf hnebncpØp∂p AYhm td‰nwKv \SØp∂p.

kw`cW tijn : 500 GB, 1 TB tbm AXne[nItam

thKX : F{X thKØnemWv UnkvIv Idßp∂Xv, Hcp an\n´n¬
F{X XhW (rotations per  minute - rpm), km[mcWbmbn
5400 rpm / 7200 rpm

kao]\ kabw : UnkvIn¬ \n∂pw Um‰ _n‰pIƒ FSp°m≥ th≠n hcp∂
kabw (an√n sk°≥Un¬)

henb UnkvIpIsf bp‡m\pkrXw (A`uXnIambn) hnhn[ `mKßƒ AYhm
hmeyßfmbn (volumes)hn`Pn°mhp∂XmWv.†Cu hmeyßƒ kzX{¥ambncn°pw,
AXp-sIm≠p Xs∂ Ahsb sht∆sd t^m¿am‰v sNøm\pw km[n°pw.

Nn{Xw 2.15:  lm¿Uv UnkvIv
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ii. H]v‰n°¬ kw`cW D]IcWßƒ

Um‰ hmbn°p∂Xn\pw FgpXp∂Xn\pw

(read and write) i‡n Ipd™ tek¿

IncWw D]tbmKn°p∂ Um‰ kw -̀cW

am[yaamWv H]v‰n°¬ UnkvIv. hrØm-

IrXnbnep≈ c≠v πmÃnIv XInSpIƒ-

°nSbn¬ XncpInh®ncn°p∂ hfsc

I\w Ipd™ Hcp Aepan\nbw teml-

]mfn CXn\p≠v. Nn{Xw 2.17 ¬ ImWp-

∂Xpt]mse XpS¿®bmb k¿∏nfmIr-

Xn-bn¬ (spiral) IpgnIfpw \nc∂ {]Xe-

ßfpambmWv (pits and lands) CXn¬ Um‰ tcJs∏SpØp∂Xv.

Cu IpgnIsfbpw {]Xeßsfbpw tek¿ IncWw ]qPyßfpw

(0)~H∂pIfpw (1) BbmWv hmbn°p∂Xv. henb tXmXnep≈

ChbpsS DXv]mZ\sNehv Ipdhmb-Xn\m¬ Ch {]Nmctadnb

ZznXob kw`cW am[yaamWv. CD, DVD, ªq sd F∂nh {][m\

H]v‰n°¬ UnkvIp-IfmWv.††

tImw]mIv‰v UnkvIv (CD)

700 MB Um‰ hsc tiJcn°m≥ tijnbp≈ Hcp H]v‰n°¬ kw`cW am[yaamWv

tImw]mIv‰v UnkvIv. Hcp CD ss{Uhv CDbn¬ \n∂pw Um‰ hmbn°p∂Xn\pw AXn-

tebv°v FgpXp∂ Xn∂pw Nph∂ tek¿ IncWw D]tbmKn°p∂p. c≠v Xcw CD

Ifm∂p≈Xv ˛ CD-R Dw CD-RW Dw. CD-R¬ (CD--̨ sdt°m¿U_nƒ) Hcp XhW Um‰

FgpXm\pw F{X XhW thWsa¶nepw hmbn°m\pw Ignbpw. F∂m¬ CD-RW

(CD-dossd‰_nƒ) UnkvIn¬ kw`cn®ncn°p∂ Um‰sb Ft∏mƒ thWsa¶nepw

ambv®v Ifbm\pw ho≠pw FgpXm\pw km[n°pw.

UnPn‰¬ sh¿k‰bn¬ UnkvIv (DVD)

CD-ROM\v kam\amb, F∂m¬ AXnt\°mƒ Db¿∂ kw`cWtijnbp≈

HcpÍH]v‰n°¬ kw`cW am[yaamWv UnPn‰¬ sh¿k‰bn¬ UnkvIv. Um‰ Bte-

J\w sNøp∂Xn\v sNdnb ÿm\ßƒ D]tbmKs∏SpØnbmWv Cu tijn ssIh-

cn®ncn°p∂Xv. Um‰ FgpXp∂Xpw hmbn°p∂Xpw DVD ss{Uhv D]tbmKn®mWv.

Cu {]h¿Ø\ßƒ°mbn ChnsSbpw Nph∂ tek¿ IncWßfmWv D]tbmKn°p-

∂Xv. Hcp DVD bpsS kw`cW tijn 4.37 GB apX¬ 15.9 GB hscbmWv. {][m\ambpw

aq∂v Xcw DVD IfmWp≈Xv ˛ DVD-ROM, DVD-RW, DVD-RAM.

DVD-ROM : DVD-doUv Hm¨en saΩdn CD-ROMIƒ t]mse {]h¿Øn°p∂p.ÁÏ

DVD-RW : DVD -do ssd‰_nƒ Unkv°pIfn¬ Ft∏mƒ thWsa¶nepw Um‰ ambv®v
Ifbm\pw ]p\cmteJ\w sNøm\pw km[n°pw.

Nn{Xw 2.18: CD

Nn{Xw 2.17: CD, DVD, ªq˛td UnkvIpIƒ ˛ Ê
IpgnIfpw ]c∂ {]Xeßfpw
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DVD-RAM : DVD-dm≥Uw BIvkkv saΩdn Unkv°pIfn¬ Um‰ Bh¿Øn®v
BteJ\w sNøm\pw ambv®v Ifbm\pw km[n°pw. DVD-RAM LS\ ]n¥pW°p∂
Iº\nIƒ \n¿Ωn°p∂ D]IcWßƒ°v†am{Xsa Ch A\pKpWamhpIbp≈p.
CXns\ DVD˛dossd‰_nƒ Unkv°pambn kmays∏SpØmhp∂XmWv, F∂m¬ Ah-
sb°mƒ Db¿∂ D]tbmK Imebfhp≈Xpw ASpØSpØv ambv®v D]tbmKn°mhp-
∂XpamWv.

DVD- 5 F∂dnbs∏Sp∂ Hcp km[mcW DVD 4.37 GB Um‰ kw`cn°pw, F∂m¬
DVD- 18 F∂dnbs∏Sp∂ Cc´ hißfp≈ Zzµ sebdpItfmSv IqSnb DVD 15.9GB

Um‰ kw`cn°pw

ªq˛td DVD

ssl sU^\nj≥ (HD) hoUntbmIƒ  BteJ\w sNøp∂Xn\pw ]p\cmteJ\w
sNøp∂Xn\pw Ah ho≠pw ImWp∂Xn\pambn hnIkn∏ns®SpØ H]v‰n°¬
UnkvIv LS\bmWv ªq˛td. CXn¬ `oaamb Afhnep≈ Um‰ kw`cn°m\mhpw.
CD/DVD kmt¶XnIhnZyIƒ FgpXp∂Xn\pw hmbn°p∂Xn\pw Nph∂ tek¿
IncWßfmWv D]tbmKn°p∂sX¶n¬ ªq˛td t^m¿am‰v \oe˛hbe‰v tekdmWv
D]tbmKn°p∂Xv. AXpsIm≠mWv ªq˛td F∂ t]cp≠mbXpw. Nph∂ tekdns\
At]£n®v \oe˛hbe‰v tekdn\v Ipd™ XcwK ssZ¿Lyw (wave length) D≈-
Xn\m¬ hfsc IrXyXtbmsS tek¿ ÿm\ßƒ tI{µoIcn°m≥ Ignbpw F∂-
XmWv CXv D]tbmKn°p∂XpsIm≠p≈ sa®w. Um‰sb IqSpX¬ ASp°n
{IaoIcn°m≥ CXv klmbn-°p∂p. AXpsIm≠v
Xs∂ CD/DVD bpsS AtX hep∏sa D≈psh-
¶nepw IqSpX¬ Um‰ CXn¬ kw`cn°m\mIpw.
Hcp km[mcW DVD bpsS A©v aSßv kw`cW
tijn Chbv°v \¬Im\m-Ipw. GI seb¿
UnkvIn\v 25 GB hscbpw Zzµ seb¿ UnkvIn\v
50 GB hscbpw kw`cn°m\m-Ipw.

iii. A¿≤NmeI kw`cWn (^vfmjv saΩdn)

Um‰ kw`cWØn\mbn ^vfmjv ss{UhpIƒ EEPROM Nn∏pIƒ D]tbmKn°p∂p.
Ahbn¬ Ne\mflI `mKßƒ C√mØXpsIm≠v Xs∂ Ah BLmXsØ
{]Xntcm[n°p∂p. a‰ v Zz nXob kw`c -Wn -Ifpambn
XmcXays∏SpØptºmƒ ^vfmjv saΩdn thKX-tbdnbXpw
imizXambXpamWv. hnhn[ Xcw ^vfmjv saΩdn-Iƒ C∂v
e`yamWv.

USB ^vfmjv ss{Uhv

v̂fmjv saΩdn ASßnbn´p≈, \ΩpsS X≈hncens‚ hep∏-
ap≈ HcpÍ _mlykw`cW D]IcWamWv ̂ vfmjv ss{Uhv.
^vfmjv ss{UhpIƒ sIm≠p\S -°m -≥ Ffp -∏hpw
]p\cmteJ\w km[y-ambhbpamWv. \nehnep≈ USB

ss{UhpIfpsS kw`cW tijn 2 GB apX¬ 32 GB hsc-
bmWv.

Nn{Xw 2.19 : ̂ vfmjv ss{Uhv

Nn{Xw 2.20: ̂ vfmjv saΩ-dn-
Im¿Up-Iƒ
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Nn{Xw 2.21: saΩdn t{iWn

^vfmjv saΩdn Im¿UpIƒ

as‰mcpXcw ^vfmjv saΩdnbmWv ^vfmjv saΩdn Im¿Uv. Ah ]c∂Xpw GXm≠v
2 mm I\Øn¬ 1 C©v X 0.75 C©v hep∏ap≈XpamWv. \nehnep≈ saΩdn Im¿-
UpIƒ°v 1 GB apX¬ 32 GB hsc kw`cW tijnbp≠v. ̂ vfmjv saΩdnbpsS sNdp
]Xn∏pIƒ sk¬ t^mWpIƒ, Sm_ve‰pIƒ apXembhbnepw D]tbm-Kn-°p∂p.ÁÏ
(Nn{Xw 2.20 {i≤n°pI). 1 mm ¬ Xmsg I\ap≈ Cu sNdnb Im¿UpIfpsS hep∏w
GXm≠v 6 mm X 3 mm Bbncn°pw.

Iºyq-́ -dn¬ saΩ-dn-bpsS {]m[m\yw

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 Unkv-
In¬ e`y-am-bn-cn-°pw. Hmtcm sXmgn-em-fn--sbbpw
Ipdn®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≈ iº-
fw F{X-bm-sW∂pap≈ Um‰ _‘-s∏´ cPnÃ-dp-
Ifnte°v amdp-∂p. I¨t{Smƒ bqWn-‰n¬ \n∂p≈
\n¿t±-i-Øn-\-\pk-cn®v tPmen sNbvX kabw ]cn-
K-Wn®v ALU iºfw IW-°m-°p-∂p. (A[nI ka-
bw tPmen sNbvX-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 2.21 ¬ sImSp-Øn-cn-°p-∂p.

hnhn[ Xcw Um‰ kw -̀c-Wn-I-fpsS khn-ti-j-X-Iƒ ]´nI 2.2 ¬ kw{K-ln-®n-cn-°p∂p.

kw`-cWw thKX kw`-c-W-tijn A\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 IqSpX¬ AsX

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

]´nI 2.2:  hnhn-[-Xcw saΩ-dn-I-fpsS khn-ti-j-X-I-fpsS Xmc-Xayw

lm¿Uv

UnkvIv

dmw (RAM)

Iymjv

cPn-Ã¿

th
K

X
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Fß-s\-bmWv cPn-ÃdpIfpw {]mY-anI saΩ-dnbpw ZznXob saΩ-dnbpw Hcp-an®v Hcp

Iºyq-́ -dn¬ {]h¿Øn-°p-∂sX∂v a\-kn-em-°p-∂-Xn\v Xmsg-bp≈ DZm-l-cWw {i≤n-

°p-I.

ASp-°-f-bn¬ kmeUv D≠m-°p-∂Xv Fß-s\-sb∂v t\m°mw.

$ 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 Ipdn-∏v.

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

Acn™v a‰p ]®-°-dn-I-fp-ambn Iq´n-I-e¿Øp-∂-Xn\v th≠ntbm ]e-I-bpsS aqe-Iƒ 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-°p-ta¬ FØn-°p-∂p. ]mNI

Ipdn-∏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® IjW-ßƒ Xm¬°m-en-I-ambn ]e-I-bpsS aqe-bn-te°v

am‰nh°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 Ipdn-∏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-
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2.1.5 C≥]p v́/Hu v́]p v́ D]IcWßƒ (Input/Output devices)

]pdw temIhpambn Bibhn\nabw \SØm≥ Ignbns√¶n¬ Iºyq´¿ sIm≠v Hcp

{]tbmP\hpan√. Iºyp´dpambn D]tbm‡mhn\v kwhZn°m≥ C≥]p´v/Hu´v]p´v

D]IcWßƒ BhiyamWv. Npcp°n∏d™m¬, C≥]p v́ D]IcWßƒ Iºyp´dn\v

Um‰bpw \n¿t±ißfpw \¬IpIbpw, Hu v́]p v́ D]IcWßƒ Iºyp´dn¬ \n∂pw

hnhcßƒ XncnsI \¬IpIbpw sNøp∂p. Cu D]IcWßsf CPUhpambn _‘n-

∏n°p∂Xv hnhn[ t]m¿´pIfneqsStbm hb¿sekv kmt¶XnIhnZybneqsStbm Bbn-

cn°pw. Ch CPUhn\v ]pdØv ÿnXnsNøp∂Xn\m¬ s]cn^depIƒ F∂v Adnb-

s∏Sp∂p.

a. C≥]p v́ D]IcWßƒ

Iºyp´dn\v Um‰ \¬Im≥ C≥]p v́ D]IcWw D]tbmKn°p∂p. Iºyp´dpw D]tbm-

‡mhpw XΩnep≈ Bibhn\nabw km[yam°p∂ D]IcWw F∂pw CXns\ \n¿∆-

Nn°mhp∂XmWv. Nne C≥]p v́ D]IcWßsf hniZambn ]cnNbs∏Smw.

kzbw hne-bn-cpØmw

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

2. Hcp km[m-cW Un.hn.Un bpsS kw`-cW -tijn  BIp-∂p.

3. F¥mWv Iymjv saΩdn?

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

5. HDMI F∂m¬ F¥mWv?

°p-∂-Xn-t\-°mƒ thK-Øn¬ tai-∏p-dØp \n∂v FSp-°m≥ km[n°pw, F∂m¬ IqSp-X¬ 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-IbpsS 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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i. Iot_m¿Uv

k¿hkm[mcWamb Hcp C≥]p v́ D]IcWamWv Iot_m¿Uv. A£cßfpw kwJy-
Ifpw hnhn[ Nn”ßfpw C≥]p v́ sNøp∂Xn\v CXv D]tbmKn°p∂p. \mw Hcp Io
Aa¿Øptºmƒ Iot_m¿Uv AXnse A£cØn\v XØpeyamb ASCII tImUv
D≠m°n Iºyp´dn\v \¬Ipw. 1986¬ bpFkv ]pdØnd°nb Iot_m¿Un\v 101 IoIƒ
D≠mbncp∂p. QWERTY cq]tcJ F∂dnbs∏Sp∂ Hcp LS\bmWv AXn\p≈Xv.
Iot_m¿Uns‚ CSXphiØv apIfnembn ImWp∂ BZysØ Bdv A£cßsf
Hcpans®SpØmWv Cu t]cv cq]s∏SpØnbXv (Nn{Xw 2.22).

Nn{Xw 2.22: Iot_m¿Uv LS\

Iot_m¿UqIsf htb¿Uv F∂pw hb¿sekv F∂pw c≠mbn Xncn°mw. htb¿Uv
Iot_m¿UpIsf†kocnb¬, PS/2 t]m¿ v́ D]tbmKnt®m USB t]m¿ v́ D]tbmKnt®m
BWv CPUhpambn _‘n∏n°p∂Xv. F∂m¬ hb¿sekv Iot_m¿UpIsf Iºyq-
´dpambn _‘n∏n°p∂Xn\v C≥{^msdUv XcwKßtfm tdUntbm {^oIz≥kn Xcw-
Kßtfm ªqSqØv kt¶Xtam Bbncn°pw D]tbmKn°p∂Xv. ssI∏nSnbnsemXp-
ßp∂Xpw IqsS sIm≠p \S°mhp∂Xpamb Iot_m¿UpIfpw C∂v e`yamWv. GsX-
¶nepsamcp {]XeØn¬ Iot_m¿Uns‚ LS\ ]Xn∏n°mhp∂ tek¿ Iot_m¿-
UpIƒ t]msebp≈ \hbpK Iot_m¿UpIƒ hnIk\Øns‚ ]mXbnemWv.

ii. aukv

Iºyp´¿ kv{Io\nse I¿kdns‚†ÿm\sØ kqNn-
∏n°p∂ ssI∏nSnbnsemXpßp∂ Hcp sNdnb C≥]p v́
D]IcWamWv aukv. Hcp ]c∂ {]XeØntem aukv
]mUntem \o°n-s°m≠v I¿kdns‚ ÿm\w am‰m≥
CXn\v Ignbpw. aukn\v km[mcmWbmbn Ht∂m
AXne[nItam _´WpIfpw Hcp Dcpf≥ N{Ihpw (kv-
t{Imƒ hoepw) D≠v kv{Io≥ ZriysØ ew_amtbm
Xnc›o\amtbm \o°p∂Xn\mWv kvt{Imƒ ho¬ D]tbmKn°p∂Xv. t_mƒ aukv,

Nn{Xw 2.23: aukv
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H]v‰n°¬ aukv, tek¿ aukv F∂nßs\ ]eXcw aukpIfp≠v. t_mƒ aukv
{]h¿Øn°p∂Xv AXns‚ Nph´nep≈ Hcp tKmfØns‚ Ne\XXzØns‚ ASnÿm-
\ØnemWv. F∂m¬ H]v‰n°¬ aukv LED D]tbmKn®pw tek¿ aukv tek¿
civanIƒ D]tbmKn®pamWv Ne\KXn a\knem°p∂Xv. a‰v aukpIsf At]£n®v
tek¿ aukn\v kq£vaXe Ne\ßƒ km[yamIpw. htb¿Uv aukv Iºyp´dpambp≈
Bibhn\nabØn\v kocnb¬, PS/2, USB t]m¿´pIƒ D]tbmKn°ptºmƒ hb¿sekv
aukpIƒ tdUntbm XcwKßƒ {]tbmP\s∏SpØp∂p.

iii. sse‰v s]≥

t]\bpsS cq]Ønep≈ Hcp Nq≠p]IcWamWv sse‰v
s]≥. CXns‚ A{KØn¬ {]Imi {]Xn{]h¿Ø\w \S-
Øp∂ Hcp LSIap≠v. Cu ̀ mKw kv{Io\n¬ hbv°ptºmƒ
AhnsSbp≈ {]Imiw Xncn®dnbpIbpw Aßs\ kv{Io-
\n¬ t]\bpsS ÿm\w FhnsSbmsW∂v Iºyp´dn\v a\-
knem°m≥ km[n°pIbpw sNøp∂p.†kv{Io\n¬ t\cn v́
hcbv°m≥ Ignbpsa∂Xv sse‰v t]\bpsS Hcp ta∑bmWv.
Iºyp´d[njvTnX cq]I¬]\bv°pw (Iºyq´¿ Fbn-UUv
Unssk\nwKn\pw - CAD) Nn{Xw hcbv°p∂Xn\pw F©n\ob¿amcpw IemImc-∑mcpw
hkv{Xme¶mcw sNøp∂hcpw CXv D]tbmKn°p∂p.

iv. S®v kv{Io≥

kv{Io\n¬ kv]¿in®psIm≠v Iºyq´dn¬ hnhn[
{]h¿-Ø\ßƒ \SØm≥ D]tbm‡mhn\v kuIcyw
Hcp-°p∂ C≥]p v́ D]IcWamWv S®v kv{Io≥. Nne
Iºyq-´dpIƒ, Sm_vse‰pIƒ, kvam¿´v t^mWpIƒ
apXem-bhbn¬ kv]¿in-®p-sIm≠v {]h¿Ø\£-
aamIp∂ kv{Io\pIfp≠v. ssÃekv D]tbmKn®m¬
Iptd°qSn kq£vaamb†kv]¿i\w km[yamIpw.
sdbn¬th tÃ-j\pIfnse C≥^¿taj≥
_qØpIfnepw (Information kiosk) F‰nFw Iu≠dpIfnepw S®v kv{Io\pIfmWv C≥]p v́
D]IcWambn D]tbm-Kn°p∂Xv.

v. {Km^nIv Sm_vse‰v

Hcp Cet{ŒmWnIv FgpØv {]Xehpw AXnsegpXm≥ D]-
tbmKn°p∂ Hcp {]tXyI Xcw t]\bpw ASßp∂XmWv
{Km^nIv Sm_vse‰v. km{ºZmbnI D]IcWßƒ D]tbm-
Kn®v hcbv°p∂Xpt]mse Ne\ßfpw {]h¿Ø\ßfp-
ap≈ {Km^nIv Nn{Xßƒ \n¿Ωn°p∂Xn\v IemImc∑m¿
CXv D]tbmKn®p hcp∂p. CXnse t]\ a¿±˛{]Xn{]-h¿-
Ø\ tijnbp≈XmWv. Sm_vse‰nt∑ep≈ ZrVtam

Nn{Xw 2.24 : sse‰vs]≥

Nn{Xw 2.25 : S®v kv{Io≥

Nn{Xw 2.26 : {Km^nIv Sm_vse‰v
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arZpthm Bb a¿±Øn\v {Km^nIvkv t{]m{Kman¬ hyXykvX hoXnbnep≈ {_jv

hcIƒ kwPmXam°m≥ Ignbpw.††

vi. S®v ]mUv

sIm≠p\S-°m-≥ Ffp-∏apff (portable) Iºyp´dpIfnepw

_mly (external) Iot_m¿UpIfnepw Nq≠p]IcWambn

S®v ]mUp-]tbm-Kn°p∂p. Hcp aukns‚ km∂n[yan√msX

Xs∂ aukv t]mbn‚¿ \o°phm≥ CXv klmbn°p∂p.

S®v ]mUnse ]c∂ {]XeØneqsS hnc¬ \o°nbmWv

CXv {]h¿Øn-∏n -°p∂Xv. {]XeØnse hncens‚

\o°Øn\\pkcn®v kv{Io-\n¬ I¿kdn\v ÿm\am‰w

kw`hn°pw. kv]¿i\{]Xe-Øn\v Xmsgbmbn ¢n°nwKv

km[yam°p∂ c≠v _´WpIfpw S®v ]mUnep≠v.

vii. tPmbvÃn°v

hoUntbm sKbnapIƒ Ifn°p∂Xn\pw ]cnioe\ A\pIcW-

ßfpw (training simulators) tdmt_m´pIsf \nb{¥n°p∂Xn\pw

km[mcWbmbn D]tbmKn®p hcp∂ C≥]p´v D]IcWamWv

tPmbv Ãn°v. Nq≠p]IcWßfmbpw tPmbvÃn°pIfpw a‰v sKbnw

\nb{¥tWm]IcWßfpw D]tbmKn°mdp≠v. tPmbvÃn°n\v

GXv Znibnte°pw Nen∏n°m≥ Ignbp∂ Hcp ew_Zfip≠v.

CXp]tbmKn®v hoUntbm sKbnanse hkvXp°sf \nb{¥n°m-

\pw kv{Io\nse I¿k¿ Nen∏n®v sa\phn¬ e`yamIp∂ Hm]v-

j\pIfn¬ \ap°v th≠Xv ASbmfs∏SpØm\pw km[n°pw. CXns‚ apIfnep≈

_´¨ D]tbmKn®v ASbmfs∏SpØn h®ncn°p∂ Hm]vj≥ Xncs™Sp°mw.†

viii. ssat{Imt^m¨

Iºyq´dpambn Hcp ssat{Imt^m¨ _‘n∏n®m¬ AXn-

tebv°v i–w C≥]p v́ sNømw. km[mcWbmbn e`n-

°p∂ A\temKv cq]Ønep≈ i–w CXv kzoIcn®v

AXns\ UnPn‰¬ cq]Øntebv°v am‰p∂p. Cßs\

am‰nb i–sØ Fs¥¶nepw kwkvIcWw \SØp∂-

Xnt\m XncnsI tIƒ∏n°p∂Xnt\m th≠n kw`cn®p

hbv°mhp∂XmWv. Iºyq´dnep≈ kv]o®v sd°·nj≥ tkm v̂‰vhb¿ D]tbmKn®v

C≥]p v́ sNøp∂ i–Ønse sSIvÃv kw`cn®v th¿Uv t{]mkknwKn\p th≠nbpw

D]tbmKn°mw. Hcp thmbnkv sd°·nj≥ t{]m{Kman\v C≥]p v́ i–sØ Iºyq´dn\v

a\knemIp∂ \n¿t±ißfm°n am‰m\pw km[n°pw.

Nn{Xw  2.27 : S®v]mUv

Nn{Xw  2.28: tPmbvÃn°v

Nn{Xw  2.29 : ssat{Im-t^m¨
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ix. kvIm\¿

Nn{Xßtfm sSIvtÃm t]msebp≈ hnhcßsf ISem-
kn¬ \n∂pw kzoIcn®v UnPn‰¬ cq]Øntebv°v am‰n

FUn‰nwKn\pw a‰pambn Iºyq´dn\v \¬Ip∂ D]IcW-

amWv kvIm\¿. Nn{XØns‚ KpW\nehmcw kvIm\dns‚
hnt«jWsØ AYhm angnhns\ (resolution) B{ibn®ncn-
°p∂p. kvIm≥ sNøs∏Sp∂ Nn{XØns‚ sdkeypj≥
tcJs∏SpØp∂Xv tUm v́kv ]¿ C©v (Dots Per Inch - DPI)

F∂ AfhvtIm¬ D]tbmKn®mWv. DPI IqSpt¥mdpw
sdkeypj\pw sa®s∏´Xmbncn°pw. v̂fm‰v s_Uv, jo‰v ^oUv, lm≥Uvsl¬Uv
F∂o hIt`Zßfn¬ kvIm\dpIƒ e`yamWv. jo‰v ̂ oUv kvIm\dn\v Hcp jo‰v am{Xsa
kvIm≥ sNøm≥ Ignbp; F∂m¬ v̂fm‰v s_Un\v Hcp ]pkvXIØn¬ \n∂p≈
t]PpIsf kvIm≥ sNøm≥ Ignbpw. ]s£ v̂fm‰v s_Uv kvIm\dpIƒ sIm≠p\S-
°m≥ Ffp-∏-a√.  lm≥Uvsl¬Uv kvIm\dpIƒ Ffp-∏-Øn¬ sIm≠p\S-°m-\m-hp-
sa-¶nepw kvIm\nwKv \SØm≥ CXns\ D]tbm‡mhv Xs∂ t]PneqsS \o°Ww.

kvIm≥ sNøs∏Sp∂ sSIvÃns\ Hm]vSn°¬ IymcŒ¿ sd°·nj≥ (Optical Character

Recognition - OCR) tkm v̂‰vshb¿ D]tbmKn®v Xncn®dnbpIbpw, sSIvÃv FUn‰¿
D]tbmKn®v Bhiyamb Nn´s∏SpØepIƒ \SØm≥,†AXns\ DNnXamb sSIvÃv
t^m¿am‰ntebv°v am‰pIbpw sNøp∂p. anI® OCR k{ºZmbßƒ°v sshhn[yam¿∂
A£c hSnhpIfnep≈Xpw {]n‚ v cq]Ønep≈Xpw Bb sSIvÃv Xncn®dnbm≥ Ignbp-
sa¶nepw ssIsøgpØp {]XnIƒ hmbn°m≥ ]et∏mgpw km[n°mdpan√. B°ptd‰v
OCR SDK, lnµn OCR tkm v̂‰vshb¿, A£c aebmfw OCR apXembh OCR tkm-

v̂‰vshbdpIƒ°v DZmlcWßfmWv.

x. H]v‰n°¬ am¿°v doU¿ (OMR)

{]n‚ v sNbvX Hcp t^mdw kvIm≥ sNbvXv ap≥ \n›b-
{]Imcap≈ ÿm\ßfnse ASbmfßƒ hmbn®v

Ah Iºyq´dn¬ tcJs∏SpØp∂XmWv OMR km-

t¶XnIhnZy. aƒ´n∏nƒ tNmbnkv tNmZyßfSßp∂
H_vPIv‰ohv ssS∏v ]co£Ifnepw tNmZymhenIfnepw

tcJs∏SpØp∂ {]XnIcW-
ßƒ Db¿∂ IrXyX-tbmsS-bpw
G‰hpw thK-Ønepw ]cn-tim[n°p∂Xn\v CXv ^e{]Z-ambn
hn\ntbmKn°p∂p. a¬kc ]co£IfpsS aqey-\n¿Æbw
\SØm≥ km[mcW D]tbmKn®v hcp∂ OMR jo‰mWv Nn{Xw
2.32- ¬ sImSpØncn°p∂Xv. DØcßƒ tcJ-s∏SpØp∂Xn-\mbn
IpanfbpsS BIrXnbnep≈ (bubble shaped) Hm]v-j\pI-fm-
bncn°pw AXn¬ \¬Inbncn°p∂Xv. ]co£m¿-YnIƒ icnbmb

Nn{Xw . 2.30: kvIm\¿

Nn{Xw. 2.31 :  H]v‰n°¬ am¿°v doU¿

Nn{Xw  2.32: OMR jo‰v
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DØcsØ kqNn∏n°p∂ Ipanf (bubble) t]\tbm s]≥kntem D]tbmKn®v Idp∏n-
°Ww. doU¿ (Nn{Xw 2.31) Cu ASbmfw Xncn®dnbpIbpw A\ptbmPyamb
tkm v̂‰vshbdp]tbmKn®v aqey\n¿ÆbØn\mbn Iºyp´dntebv°v C≥]p v́ sNøp-
Ibpw sNøp∂p. IrXyXbm¿∂ ^ew e`n°m≥ KpWta∑bp≈ t]∏¿ D]tbmKn-
°pIbpw AXn¬ IpanfIƒ IrXyambn hn\ykn°pIbpw thWw.

xi. _m¿ tImUv/Izn°v sdkvt]m¨kv (QR)tImUv doU¿

Hcp kwJysb kqNn∏n°m\mbn hyXykvX I\Ønepw AI-
eØnepw ew_ambn ASp°nh®ncn°p∂ Hcp Iq´w hcI-
fmWv _m¿tImUv F∂dnbs∏Sp∂Xv. CØcw _m¿ tImUp-
Iƒ {]Xn\n[m\w sNøp∂ Um‰sb C≥]p´v sNøm\p]-
tbmKn°p∂ D]IcWamWv _m¿tImUv doU¿ (Nn{Xw 2.33).
ISIfn¬ Ffp∏Øn¬ _n¬ Xømdm°p∂Xn\v km[\ß-
fpsS hnehnhcw e`n°m≥ Ahbnse tImUpIƒ kvIm≥
sNøp∂Xv \nßƒ I≠n-́ p-≠m-hpw. km[mcWbmbn CXn\pth≠n ssIbn¬ ]nSn°m-
hp∂ kvIm\dpIƒ AYhm doUdpIƒ D]tbmKn°p∂p. Iymadbpw {]tXyIXcw
tkm^v‰vshbdpaps≠¶n¬ samss_¬ t^mWpw _m¿tImUv doUdmbn D]tbm-
Kn°mw.

_m¿tImUpIƒ°v GXm≠v kam\amWv QR tImUpIƒ. _m¿-
tImUv GIam\amsW¶n¬ QR tImUv Nn{Xw 2.34˛¬ ImWp∂Xp-
t]mse Zznam\amWv. AXpsIm≠v Xs∂ QR tImUn\v _m¿tIm-
Uns\ At]£n®v IqSpX¬ Um‰ kw`cn°m\mIpw. sh_vssk‰v
URLIƒ, km[mcW sSIvÃv, t^m¨ \º¿, C˛sabn¬ hnemkw
F∂nhsbms° QR tImUn¬ kw`cn°mw. Hcp _m¿tImUv doU¿
As√¶n¬ Iymadbpw Bhiyamb tkm^v‰vshbdpap≈ sam-

ss_¬ t^m¨ D]tbmKn®v QR tImUnse hnhcw hmbn®v Iºyp´dn\v \¬Im-
hp∂XmWv.

xii. _tbmsa{SnIv sk≥k¿

a\pjys‚ AZznXobamb imcocnI khntijXIƒ hfsc
IrXyambn Xncn®dnbm≥ Ignbp∂ Hcp D]IcWamWv _tbm-
sa{SnIv sk≥k¿. CXv Hcp hy‡nbpsS A\\yXsb Xncn®-
dnbp∂Xn\pw ]cntim[n°p∂Xn\pw sXfnbn°p∂Xn-
\pambn AbmfpsS imcocnI khntijXIfmb hnceS-
bmfw, t\{X]Sew, IrjvWaWn XpSßnbhsb D]tbmKn-
°p∂ _tbmsa{SnIv hyhÿbpsS Hcp LSIamWv. A¿≤-
Nm-eI sk≥k¿, H]v‰n°¬ sk≥k¿, Aƒ{Smku≠v sk≥k¿ F∂nßs\
{][m\ambpw aq∂v Xcw _tbmsa{SnIv sk≥kdpIfp≠v. Hcp hnceSbmf (Finger

print) sk≥kdmWv Nn{Xw 2.35˛¬ ImWp∂Xv.

Nn{Xw 2.33 :
_m¿tImUv doU¿

Nn{Xw  2.34: QR tImUv

Nn{Xw  2.35:
_tbm-sa-{SnIv sk≥k¿
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xiii. kvam¿ v́ Im¿Uv doU¿

Um‰ kw`cn°m\pw hn\nabw sNøm\pw Ignbp∂ Hcp
πmÃnIv Im¿UmWv kvam¿ v́ Im¿Uv. Cu Um‰m Im¿-
Un¬ Hcp saΩdnbpw ssat{Imt{]mkkdpw ASßn-
bncn°p∂p. shdpsamcp saΩdn Im¿UmsW¶n¬ AXv
Um‰ kw`cn°m≥ am{Xsa D]bp‡amhpIbp≈p;
F∂m¬ AXn¬ ssat{Imt{]mkkdpw IqSnbps≠-
¶n¬ B saΩdnbn¬ Um‰ Iq´nt®¿°phm\pw Bhiy-
an√mØhsb \o°w sNøphm\pw, D≈hbn¬ Fs¥-
¶nepw {InbIƒ sNøphm\pw Ignbpw. {][m\ambpw _m¶v CS]mSpIƒ°pw,
BtcmKy]cn]me\ taJebn-epw, sSent^m¨ D]tbmKn°p∂Xn\pw, ]WaSbv°p-
∂Xn\p-sams°bmWv kvam¿ v́ Im¿UpIƒ D]tbmKn-°p∂Xv.

kvam¿ v́ Im¿Unep≈ Um‰ FSp°p∂Xn\v kvam¿ v́ Im¿Uv doU¿ D]tbmKn°p∂p.
kº¿° coXnbn¬ {]h¿Øn°p∂Xpw kº¿°-an√msX†{]h¿Øn°p∂Xpamb
doUdpIƒ {]NmcØnep≠v. BZytØXn¬ Im¿Uns\ doUdn\p≈ntebv°v Ib‰n
Hcp ̀ uXnI kº¿°w ÿm]n®mWv Um‰ hn\nabw sNøp∂Xv. F∂m¬ c≠masØ
hn`mKØn¬ doUdn\v kao]w Im¿Uv sIm≠phcptºmƒ Ah XΩn¬ Hcp tdUntbm
{^oIz≥knbneqsS Um‰ hn\nabw \SØp∂p. KXmKX cwKsØ tSmƒ tK‰nse
^okv HSp°p∂Xn\pw, hy‡nIfpsS Xncn®dnb¬ kwhn[m\Øn\p-sams°bmWv
kº¿°an√mØ doUdpIƒ D]tbmKn°p∂Xv.

xiv. UnPn‰¬ Iymad

Nn{Xßfpw hoUntbmIfpw ]I¿Øm\pw Ahsb UnPn‰¬
cq]Øntebv°v am‰m\pw UnPn‰¬ Iymad D]tbmKn°p∂p.
CXp]tbmKn®v ]I¿Øp∂ Zriyßƒ CXn\p≈nse
saΩdnbn¬ kw`cn°pIbpw ]n∂oSv CXns\ Iºyq´dpambn
_‘n∏n®v AXntebv°v am‰pIbpw sNøp∂p. Iymadbn¬

D]tbmKn°p∂ se≥kns‚ KpWta∑, Nm¿Pv I∏nƒ Unssh-
kns‚ (Charge Couple Device - CCD) km{µX, saKm ]nIvken¬
\n¿Æbn°p∂ sdkeypj≥, H]v‰n°¬ kqw (Optical Zoom),

C≥Ãmƒ sNbvXncn°p∂ tkm v̂‰vshb¿ F∂o LSIßƒ Nn{X-
Øns‚ KpW\nehmcw \n›bn°pw. Hmtcm Nn{Xhpw Bbnc-°W-
°n\v sNdp Nn{XIWnIIƒ AYhm ]nIvkepIƒ (picture element)

sIm≠mWv \n¿Ωn°p∂Xv. Hmtcm ]nIvkentebpw \ndsØ kw_-
‘n® hnhcßƒ Iymadbn¬ tiJcn®p hbv°pw. Hmtcm Nn{XØn-

sebpw ]nIvkepIfpsS FÆamWv B Nn{XØns‚ KpWta∑ \n›bn°p∂Xv. 2
apX¬ 24 hsc saKm ]nIvk¬ sdkeypj\pw, 3x apX¬ 60x hsc H]v‰n°¬ kqapap≈
t{iWnbn¬ UnPn‰¬ IymadIƒ e`yamWv.

Nn{Xw. 2.36 : kvam¿´v Im¿Uv doU¿

Nn{Xw 2.37 :  UnPn-‰¬ Iymad

Nn{Xw 2.38 : sh_v Iym-ad
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UnPn‰¬ Iymadtb°mƒ hne°pdhpw HXpßnbXpamb Hcp hIt`ZamWv sh_v
Iymad AYhm sh_vIymw. hoUntbm kwhmZw, hoUntbm k√m]w XpSßnb Bhiy-
ßƒ°mbn CXv D]tbmKn®v hcp∂p. CXn\p≈n¬ saΩdn D≠mbncn°pIbn√.
kvssI]v, bmlq sak©¿ XpSßnb Bπnt°j\pIfn¬ Nn{Xw ]I¿Øp∂Xn\v
sh_vIymw D]tbmKn°p∂p.†Ct∏mƒ e`yamIp∂ an°hmdpw em∏v tSm∏pIfnepw
sh_v Iymad Dƒt®¿Øncn°pw.

b. Hu v́]p v́  D]IcWßƒ

Hcp Iºyq´dn¬ \n∂v {]n‚ v/Unkv-tπ sNøp∂ D]IcWßfmWv Hu v́]p v́ D]IcW-
ßƒ. Hu v́]p v́ D]IcWßƒ D¬]mZn∏n°p∂ D¬]∂ßsf lm¿UvtIm∏n Hu v́]p v́
As√¶n¬ tkm^v‰vtIm∏n Hu´v]p´v F∂p hnfn°p∂p. lm¿UvtIm∏n Hu´v]p´pIƒ
imizXamb D¬∏∂ßfmWv, AXv ]n∂oSv Bhiyap≈t∏mƒ D]tbmKn°mw. Ah
t]∏dn¬ ÿncamb Hcp tcJ D≠m°p∂p. lm¿UvtIm∏n Hu v́]p´pIƒ \n¿Ωn°p∂
km[mcW Hu´v]p´v D]-I-c-Wßƒ {]n‚dpIfpw tπm´dpIfpamWv. tkm^v‰vtIm∏n
Hu v́]p v́ Cet{ŒmWnIvkv D]tbmKn®v UnPn‰¬ cq]Øn¬ kv{Io\n¬ e`yam°p∂p.
Ah Hcp ÿncamb tcJ D≠m°p∂n√. Hcp km[mcW tkm^v‰vtIm∏n Hu´v]p´v
D]-I-c-WamWv hnjz¬ Unkv-tπ bqWn‰v (VDU).

i. hnjz¬ Unkv-tπ bqWn‰v (VDU)

Hcp hnjz¬ Unkv-tπ bqWn‰v (VDU) sSIvÃv, {Km^nIvkv, hoUntbm hnhcßƒ
F∂nh Zriyambn \¬Ip∂ Hcp Hu´v]p´v D]-I-c-W-am-Wv. Hcp Unkv-tπ D]-I-c-W-
Øn¬ ImWp∂ hnhcßsf tkm^v‰vtIm∏n F∂mWv hnfn°p∂Xv. hnhcßƒ
Cet{Œm-WnIv Bbncn°pIbpw Xm¬°menIambn am{Xw {]Z¿in∏n°pIbpw sN-
øp∂Xv sIm≠mWv Ahsb tkm^v‰vtIm∏n F∂dnbs∏Sp∂Xv. ImtXmUv td Syq_v
(CRT) tamWn‰dpIƒ, enIznUv {InÃ¬ Unkv-tπ (LCD) tamWn‰dpIƒ, Xn≥ ^nenw
{Sm≥-knÃ¿ (TFT) tamWn‰dpIƒ, sse‰v Fan‰nMv UtbmUv (LED) tamWn‰dpIƒ,
hmXI πmkvam tamWn‰dpIƒ F∂nh hnjz¬ Unkv-tπ bqWn‰v D]IcWßfn¬
Dƒs∏-Sp∂p.

hnjz¬ Unkv-tπ bqWn‰ns‚ (VDU) Nne khntijXIƒ hep∏w, angnhv, ]nIvk¬
]n®v, {]XnIcW kabw F∂nhbmWv. VDU -Iƒ hyXykvX hen∏Øn¬ e`yamWv.
kv{Io\n\p tImtWmSptImWmb C©pIfnse Afhv- Hcp tamWn‰dns‚ hen∏ambn
IW°m°p∂p. Xnc›o\ambpw ew_ambpw {]Z¿in∏n°m≥ Ignbp∂ ]camh[n
]nIvkepIsf (800 x 600 As√¶n¬ 1024 x 768 As√¶n¬ 1600 x 1200 t]mep≈h)
tamWn‰dns‚ sdkeyqj≥ F∂v hnfn°p∂p. kv{Io\nse ]nIvkepIƒ XΩnep≈
A¥cw tUm v́ ]n®v F∂mWv Adnbs∏Sp∂Xv. sNdnb tUm v́ ]n®v D≈ Hcp kv{Io≥
IqSp-X¬ hy‡-amb Nn{Xßƒ \¬Ip∂p. Hcp ]nIvk¬ Xnf°ap≈ Ahÿbn¬
\n∂v Xnf°w C√mØ Ahÿbnte°pw Xncn®v Xnf°ap≈ Ahÿbnte°pw
amdms\-Sp°p∂ kabsØ {]Xn-I-cW kabw F∂v hnfn°p∂p. {]Xn-I-cW kabw
Ipdhp≈ tamWn‰dpIƒ sa®s∏´ Zriym\p`hw \¬Ip∂p.

ImtXmUv td Syq_v (CRT) tamWn‰dpIƒ

ImtXmUv td Syq_v (CRT) tamWn‰¿ Ign™Ime sSenhnj\pIƒ°v kam\amWv.
tamtWmt{Imw, If¿ F∂nßs\ c≠v Xcw CRT tamWn‰dpIƒ e`yamWv.
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tamtWmt{Imw tamWn‰¿ IdpØ ]›mØeØn¬ GsX-
¶nepw Hcp \ndØn¬ A£cßfpw Nn{Xßfpw {]Z¿in-
∏n°p∂p. Nmc\ndØnep≈ hyXykvX tjUpIƒ {]Z¿-
in∏n°m≥ Ignbp∂ tamtWmt{Imw tamWn‰dpIfpsS
as‰mcp hIt`ZsØ t{K kvsIbn¬ tamWn‰¿ F∂p
hnfn°p∂p. If¿ tamWn‰dpIƒ Nph∏v, \oe, ]® F∂o
ASnÿm\ \ndßƒ D]tbmKn®v 16 apX¬ 1 an√y¨
hsc hyXykvX \ndßfn¬ A£cßfpw Nn{Xßfpw
{]Z¿in∏n°p∂-Xn\v D]tbmKn°p∂p. Nne {Km^nIv
B¿´nÃpIƒ Ah-cpsS IrXyamb h¿Æ hnh¿Ø\Øn\pw, sKbna¿am¿ AhcpsS
thKXbp≈ {Km^n-Ivknt\mSv - IrXyambn {]XnIcn°p∂Xp sIm≠pw Cu
tamWn‰dpIsf C„s∏Sp∂p.

^vfm‰v ]m\¬ tamWn‰¿

^vfm‰v ]m\¬ Unkv-tπIƒ I\w Ipd™Xpw, `mcw Ipd™Xpw, CRT tamWn‰dp-I-
fp-ambn XmcXays∏SpØptºmƒ Ipd®v Du¿÷w D]tbmKn°pIbpw, Ipd®v NqSv
D≠m°p∂XpamWv. ̂ vfm‰v ]m\¬ tamWn‰dpIƒ km[mcWbmbn em]vtSm∏pIfn¬
D]tbmKn°p∂p. LCD tamWn‰dpIƒ, LED tamWn‰dpIƒ, πmkvam tamWn‰dpIƒ,
OLED tamWn‰dpIƒ F∂nhbmWv hnhn[ Xcw ^vfm‰v ]m\¬ tamWn‰dpIƒ.

enIznUv {InkvS¬ Unkv-tπ (LCD) tamWn‰dpIƒ

LCD Unkv-tπIƒ c≠p πmÃnIv tπ‰pIfpsS CSbn¬ enIznUv
{InÃ¬kv sh®mWv \n¿Ωn®ncn°p∂Xv. Hcp sshZypX{]hm-
lw IS∂pt]mIptºmƒ Cu kv^SnIßƒ/{InÃ¬kv Hcp
Nn{Xw D≠m°p∂Xn\mbn ]p\¿{IaoIcWw \SØpw. Cu
tπ‰ns‚ ]n≥`mKØv \n∂pap≈ Hcp {]Imi t{kmX v Nn{X-
sØ Zriyam°p∂p. Cu {]Imi t{kmX v ^vfqdk‚ v As√-¶n¬ LED BImw.

sse‰v Fan‰nwKv UtbmUv (LED) tamWn‰dpIƒ

LED tamWn‰dpIƒ kv{Io\n¬ {]Imin∏n°m\mbn enIznUv {InÃ¬ Unkv-tπ°v (LCD)

]n∂n¬ t\cn´v LED D]tbmKn°p∂p. kv{Io\ns‚ Hmtcm `mKØn\pw AXns‚
shfn®w - Hm¨ As√¶n¬ Hm^v \¬Im≥ AXn\v Ignbpw F∂p≈XpsIm≠v Cu
coXn hfsc ̂ e{]ZamWv. LED kv{Io\pIƒ°v henb tIm¨{SmÃv A\p]mX-ßƒ
D≈XpsIm≠v IdpØ \ndhpw a‰v \ndßfpw XΩnep≈ hyXymkw ]q¿WX-tbmsS
A\p`hthZyamIp∂p. Cu kmt¶XnIhnZy sNethdnbXmWv. anI® \ndw \nehmcw,
hy‡X, tImWpIfn¬ \n∂pap≈ ImgvN, thKØnep≈ dn{^jv \nc°v, ]h¿
tkhnwKvkv F∂nhbmWv LED D]tbmKn°p∂Xv sIm≠p≈ sa®ßƒ.

πmkva tamWn‰dpIƒ

kam¥c Cet{ŒmUpIƒ Dd∏n® c≠v ko¬Uv •mkv tπ‰pIfpsS CSbn¬ \ntbm¨/
knt\m¨ Kymkv \nd®mWv πmkva tamWn‰dpIƒ \n¿an°p∂Xv. Cu c≠v Cet{Œm-

Nn{Xw 2.39: CRT tamWn‰¿

Nn{Xw 2.40: LCD
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UpIƒ°nSbn¬ Hcp thmƒt´Pv ]ƒkv IS∂p t]mIptºmƒ, hmXIßƒ hyXykvX

\ndßfmbn Xnfßp∂p. Aßs\ tamWn‰dn¬ Nn{Xßƒ kr„n°s∏Sp∂p. πmkva

tamWn‰dpIƒ Db¿∂ sdkeyqj≥ \¬Ipsa¶nepw NnethdnbXmWv.

Hm¿Km\nIv sse‰v Fan‰nwKv UtbmUv (OLED) tamWn‰dpIƒ

Zie£°W°n\v sNdnb LED-Iƒ D]tbmKn®mWv OLED -bpsS ]m\¬ \n¿Ωn®n-

cn°p∂Xv. OLED bnse O Hm¿Km\n°ns\ kqNn∏n°p∂p. BbXn\m¬ CXns‚

]m\en¬ Im¿_¨ D≠v F∂v a\ nem°mw. LCD, LED F∂nhsb°mƒ OLED

kv{Io\pIƒ I\w Ipd™hbpw ̀ mcw Ipd™hbpamWv. sa®s∏´ KpW\nehmcap≈

CtaPpIƒ \n¿Ωn°m\pw GXp tImWn¬ \n∂pw anI® ImgvN \¬Im\pw OLED-

°v Ignbpw. OLED-Iƒ D]tbmKn°p∂ Du¿Pw IpdhmWv, F∂m¬ hfsc sNeth-

dnbXmWv.

LCD t{]mPŒ¿

Hcp henb kv{Io≥ As√¶n¬ ]c∂ {]XeØn¬

hoUn-tbm, CtaPpIƒ As√¶n¬ Iºyq´¿ Um‰ {]Z¿-

in∏n°p∂Xn\v D]tbmKn°p∂ hoUntbm D]IcW-

amWv LCD s{]mPŒ¿. ss…Uv s{]mPIv‰dns‚ As√-

¶n¬ Hmh¿slUv s{]mPŒdns‚ B[p\nI Xpe\am-

WnXv. LCD Unkv-tπbn¬ Db¿∂ Xo{hXbp≈ {]Imi-Øns‚ Hcp _ow Bbnc-

°W°n\v amdp∂ ]nIvkepIƒ hgn bm{X sNøp∂p. {]Imi-Øns‚ Cu _ow Hcp

se≥kneqsS IS∂mWv kv{Io\n¬ Nn{Xßƒ \n¿an-°p∂Xv.

ii. {]n≥d¿

lm¿Uv tIm∏n \n¿ΩmWØn\v {]n‚dpIƒ D]tbmKn°p∂p. D]tbmKn® kmt¶XnI-

hnZy ASnÿm\am°n, Ah a¿±w D]tbmKn°p∂ (impact) As√¶n¬ a¿±w

D]tbmKn°mØ (non-impact) {]n‚dpIƒ Bbn h¿KoIcn°mhp∂XmWv. Cw]mIv‰v

{]n‚dpIƒ ssS∏vssd‰nwKv As√¶n¬ {]n‚nwKv bm{¥nIhnZy D]tbmKn°p∂p.

ChnsS Hcp Np‰nI dn_¨- hgn t]∏dn¬ ASn®mWv {]n‚nwKv \S°p∂Xv. tUm´v-

am{SnIvkv {]n‚dpIƒ Cu hn`mKØn¬s∏Sp∂p. t\m¨ Cw]mIv‰v {]n‚dpIƒ t]∏-

dn¬ sXm-SmsXbmWv {]n‚ v sNøp∂Xv. t]∏dnse A£cßƒ {]n‚ v sNøm≥ Ah

hyXykvX kmt¶XnIhnZyIƒ D]tbmKn°p∂p. C¶vsP‰v, tek¿, sX¿a¬ {]n‚dp-

Iƒ F∂nh CØcw {]n‚dpIfmWv.

{]n‚dns‚ KpW\nehmcw \n¿Æbn°p∂ c≠v LSIßƒ AXns‚ angnhv (resolu-

tion), thKX F∂nhbmWv. angnhv Af°m≥ DPI (Dots Per Inch) D]tbmKn°p∂p.

Hcp bqWn‰v kabØn¬ A®Sn°p∂ A£cßfpsS FÆw A\pkcn®mWv thKX

Af°p∂Xv. thKX kqNn∏n°m≥ Characters Per Second (CPS), Lines Per Minute (LPM)

As√¶n¬ Pages Per Minute (PPM) F∂nh D]tbmKn°p∂p.

Nn{Xw 2.41: LCD t{]msPŒ¿
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tUm´vam{SnIvkv {]n‚¿ (DMP)

{]n‚ v- slUnse Cet{ŒmamKvs\‰nIv Bbn DtØP\w sN-
bvX sNdnb ]n∂pIƒ Hcp ajnbp≈ dn_Wn¬ ]Xn®v
CtaPpIƒ \n¿Ωn°p∂p. km[mcWbmbn D]tbmKn°p∂
{]n‚ v slUpIfn¬ 9 ]n∂pIƒ ASßnbncn°p∂p. anI®
{]n‚ v \nehmcØn\mbn Nne {]n‚dpIƒ 24 ]n∂pIƒ hsc
D]tbmKn°p∂p. Cu {]n‚dpIƒ°v thKX IpdhmWv,
AXpt]mse {]n‚nwKv i–hpap≠m°pw. AXpsIm≠pXs∂ AXv hy‡n]camb
Bhiyßƒ°v km[mcWbmbn D]tbmKn°p∂n√. A®Sn sNehv Ipd-hm-bXn-
\mepw Im¿_¨ ]I¿∏pIƒ e`n°pw F∂p≈Xn\mepw tUm v́ am{SnIvkv {]n‚dpIƒ
ISIfnse Iymjv Iu≠dpIfn¬ hym]Iambn D]tbmKn°p∂p.

C¶vsP‰v {]n‚¿

C¶vsP‰v {]n‚dpIƒ {]n‚ v slUn¬ \n∂v ajnbpsS sNdnb
Xp≈nIƒ kvt{] sNbvXmWv t]Pv {]n‚ v- sNøp∂Xv. h¿W
CtaPpIƒ D≠m°p∂Xn\v {]n‚dn\v \nch[n \ndßfnep≈
ajn (knbm≥, a™, aP¥, Idp∏v) BhiyamWv. Nne t^mt´m-
\ne-hmcØnep≈ C¶vsP‰v {]n‚dpIfn¬ IqSpX¬ \ndßfn-
ep≈ ajn D≠v. C¶vsP‰v {]n‚dpIƒ hneIpd™hbmWv, ]t£ ajn Im‰vdn-
UvPpIfpsS hne Zo¿LImemSnÿm\Ønep≈ D]tbmKsØ sNethdnbXm°p∂p.

tek¿ {]n‚¿

Hcp tek¿ {]n‚¿ anI® KpW\nehmcap≈ {]n‚pIƒ
\¬Ip∂p. {]n‚ v sNtø≠ Nn{Xw tek¿ _ow D]tbmKn®v
Hcp {UΩnte°v ]I¿Øp∂p. tSmW¿ Im‰vdnUvPn¬ \n∂v
tSmW¿ ]uU¿ {UΩnte°v kvt{] sNøp∂p. tek¿ _ow
D]tbmKn®v {UΩn¬ hc® `mKßfn¬ tSmW¿ s]mSn
]‰n-∏nSn°p∂p. {Uw t]∏dn\v apIfn¬ Dcp´ptºmƒ, tSmW¿
s]mSn t]∏dn¬ ]I¿∂p In´p∂p. t]∏¿ NqSm°ptºmƒ
s]mSn t]∏dn¬ {]n‚ v- Bbn amdp∂p.

tamtWmt{Imw, If¿ F∂nßs\ tek¿ {]n‚dpIƒ e`yamWv. If¿ tek¿ {]n‚-
dpIƒ H∂ne[nIw h¿Æ tSmW¿ Im‰vdnUvPpIƒ D]tbmKn°p∂p. AXn\m¬ Xs∂
AXv NnethdnbXmWv. tek¿ {]n‚dpIƒ hfsc thKXbp≈XmWv, AhbpsS th-
KX Pages Per Minute (PPM) –¬ Af°mw.

sX¿a¬ {]n‚¿

sX¿a¬ {]n‚dnse {]n‚nMv slUneqsS Xm]-kwthZnbmb
(heat sensitive) sX¿a¬ t]∏¿ IS∂pt]mIptºmƒ Bhiym\p-
kcWw t]∏dns\ NqSm°n Hcp A®Sn® CtaPv D≠m°p∂p.
NqSp]nSn® ̀ mKßƒ Idp∏v \ndØnte°p amdnbmWv Hcp Nn{Xw

Nn{Xw 2.42: DMP {]n‚¿

Nn{Xw 2.43: C¶vsP‰v {]n‚¿

Nn{Xw 2.44: tek¿ {]n‚¿

Nn{Xw 2.45: sX¿a¬ {]n‚¿
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\n¿Ωn°pI. tUm´vam{SnIvkv {]n‚dpItf°mƒ angnhpw thKhpw sXfn®hpap≈
{]n‚pIƒ sX¿a¬ {]n‚dpIfn¬ e`n°p∂p. Ah sNdpXpw ̀ mcw Ipd™Xpw Ipd™
Du¿÷w D]tbmKn°p∂hbpw, i–w Ipdhp≈hbpamWv. AXn\m¬ Ahsb kph-
l-\o-b-amb {]n‚dpIfmbn D]tbmKn°p∂p. sX¿a¬ {]n‚dpIƒ t]mbn‚ v-Hm^v-
skbn¬ sS¿an\epIfnse D]tbmKØn\v {]ikvXamWv.

khn-ti-j-X-Iƒ

{]n‚ v sNøm-\p-
]tbm -Kn -°p∂
hkvXp

Fßns\ CXv
{]n‚ v sNøp∂p

{]n‚ nßv  thKX

KpW-ta∑

t\´-ßƒ

tZmj-ßƒ

tek¿

{]n‚-dp-Iƒ

s]mSn cq-]-Øn-ep-
≈- ajn (C¶v ]u-
U¿)

s]mSn NqSm°n
t]∏dn¬ tN¿-
°p∂p.

an\p-´n¬ 20 t]-
PpIƒ

\√ KpW\nehm-
cap≈ {]n‚nwKv.
Idp∏v shfp∏v
\ndØnep≈ {]n-
‚ nßn\v G‰hpw
tbmPn®Xv.

\ni–ambn, thK-
Øn¬ {]n‚v sN-
øp∂p, Db¿∂
{]n‚v \nehmcw.

t]∏¿ Pmap-Iƒ-
°v  km[yX. tSm-
Wdpw {]n‚dpw
sNe-th-dn-bXv

C¶vsP‰v

{]n‚-dp-Iƒ

{Zh-cq-]-Øn-ep≈
ajn

AXnkq£vaamb
IpgepIfneqsS
{ZmhIcq]Øn -
ep≈ ajn t]∏-
dn¬ Xfn°p∂p.

an\p´n¬ 6 t]Pp-
Iƒ

\√ KpW\nehm-
cap≈ {]n‚ nwKv.
sNdnb t^m-≠p-
Iƒ°v tbmPn-®-
Xv.

\ni–ambn, Db¿-
∂ {]n‚ v \nehm-
cw, {]n‚¿ Xømdm-
Im\p≈ kabw
IpdhmWv, {]n‚dn-
s‚ hne Ipdhm-
Wv.

ajn hnetbdnb-
XmWv. sh≈w \\-
™m¬ ajn ]Scpw.
ajn ]pdtØ°v
hcp∂ IpgepIƒ
AS™pt]mIm≥

km[yXbp≠v.

sX¿a¬

{]n‚-dpIƒ

Xm]kwthZnbmb
t]∏¿

Xm]kwthZnbmb
t]∏dn\v apIfn-
eqsS sX¿a¬
{]n‚v- slUv IS-
∂p t]mIp∂p.

sk°‚n¬ 150
mm

Nn{X-ßƒ {]n‚ v
sNøp-∂-Xn\v tbm-
Pn-®-X-√, sSIvÃp-
Iƒ {]n‚ v sN-
øm≥ \√-Xv.

\ni–ambn, th-K-
Xbpw, sNdp-Xpw,
`mcw Ipd™Xpw,
Ipd™ Du¿÷w
D]tbmKn°p∂Xv,
sIm≠p-\-S-°m≥
Ffp∏w.

{]tXyI Xm]-kw-
thZnbmb t]∏¿
BhiyamWv. tam-
iw KpW\nehmc-
ap≈ A®Sn.

tUm´vsa-{SnIvkv

{]n‚dp-Iƒ

ajn ]pc -´nb
dn_¨

t]∏-dn\v apI-fn-
ep≈ dn_-Wn¬
]n∂p-Iƒ Aa¿-
Øp-tºmƒ

Hcp sk°‚n¬
30 apX¬ 550
Iymc -I vSdpIƒ
hsc

tamiw \nehm-c-
ap≈ Nn{Xß-fp-
sS {]n‚nwKv. \n-e-
hmcap≈ A£-
cßfpsS {]n -
‚nwKv.

dn_¨ D]tbm-
Kn°p∂Xv sIm-
≠v A®Sn sN-e-
hp Ipd™-Xm-
Wv. Im¿_¨ ]-
I¿∏v km[yamWv.

A‰I p ‰ - ∏W n -
Iƒ sNe-thdnb-
XmWv. A-®Sn th-
KØn¬ A√.
i–w D≠m-°p-
∂p.

]´nI 2.3: {]n‚-dp-I-fpsS Xmc-Xayw
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iii. tπm´¿

{Km^pIfpw, Unssk\pIfpw lm¿UvtIm∏nbmbn \n¿Ωn°p∂Xn\p≈ Hcp Hu v́]p v́

D]IcWamWv tπm´¿. henb t^m¿am‰nep≈ {Km^pIƒ, \n¿ΩmW am∏pIƒ,

F©n\obdnMv t{UmbnßpIƒ, henb t]mÃdpIƒ F∂nh {]n‚ v sNøm≥ tπm´¿

D]tbmKn°p∂p. ImdpIƒ, I∏epIƒ, hnam\ßƒ, sI´nSßƒ, sslthIƒ F∂n-

hbpsS cq]I¬]\bn¬ CXv D]tbmKn°p∂p. tπm´dpIƒ c≠v Xcw D≠v: {Uw

tπm´dpIƒ, ^vfm‰v s_Uv tπm´dpIƒ F∂nh.

{Uw tπm´¿

{Uw tπm´dns‚ as‰mcp t]cmWv tdmf¿ tπm´¿. t]∏¿

Dd∏n® Hcp {Uw As√¶n¬ tdmf¿ CXn¬ Dƒ-s°m-

≈p∂p. Cu {Uw ap≥]nte°pw ]pdInte°pw Xncn-

®mWv t]∏dn¬ {Km^v \n¿Ωn°p∂Xv. \ndap≈ ajn

t]\Iƒ As√¶n¬ s]≥knepIƒ ASßp∂ Hcp

t{UmbnwKv ssI (drawing arm) CXn¬ ASßnbncn-

°p∂p. t{UmbnwKv ssI Ccp hitØ°pw \oßpI-

bpw, tdmfdneqsS t]∏¿ apºnte°pw ]pdInte°pw

\o°pIbpw sNbvXmWv Hcp IrXyXbm¿∂ {Km^v

As√¶n¬ am∏v t]∏dn¬ kr„n°p∂Xv.

^vfm‰v s_Uv tπm´¿

^vfm‰v s_Uv tπm´dns‚ as‰mcp t]cmWv tS_nƒ tπm-

´¿. NXpcmIrXnbnep≈ ̂ vfm‰v s_Uv tS_nfn¬ t]∏¿

Dd∏n®v CXv tπm´pIƒ \¬Ip∂p. ̂ vfm‰v s_Uv tπm´¿

c≠p t{UmbnwKv ssIIƒ (drawing arms) D]tbmKn°p-

∂p. CXn¬ Hmtcm∂n\pw \ndap≈ ajn t]\Iƒ As√-

¶n¬ s]≥knepIƒ D≠v. ÿncambn Dd∏n® t]∏dn\p

apIfneqsS t{UmbnwKv ssIIƒ \oßn ^vfm‰v s_Uv

tπm´¿ t]∏dn¬ {Km^pIƒ hcbv°p∂p. {Km^pIƒ hcbv°p∂Xnepw {]n‚ v sN-

øp∂Xnepw ^vfm‰v s_Uv tπm´¿ hfsc ]Xps°bmWv. hepXpw k¶o¿Æhpamb

t{UmbnwKv {]n‚ v sNøm\mbn aWn°qdpIsfSp°pw.

iv. {Xo ssUsa≥j\¬/{Xnam\ (3D) {]n‚¿

3D hkvXp°ƒ A®Sn°m≥ D]tbmKn°p∂ Hcp ]pXnb

Xeapd Hu v́]p v́ D]IcWamWv 3D {]n‚¿. hyXykvXamb

]Zm¿∞ßƒ D]tbmKn®v hyXykvX XcØnep≈ hkvXp-

°ƒ {]n‚ v- sNøm≥ 3D {]n‚dn\v Ignbpw. Hcp 3D {]n‚dn\v

skdmanIv I∏v apX¬ πmÃnIv Ifn∏m´ßƒ, sa‰¬ sajo≥

Nn{Xw 2.46: {Uw tπm´¿

  Nn{Xw 2.47: ̂ vem‰v s_Uv tπm´¿

 Nn{Xw 2.48: 3D {]n‚¿
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`mKßƒ, I√v- sIm≠p≈ ]q®´nIƒ, ^m≥kn tNmt¢‰v tI°pIƒ apXembh
A®Sn°m≥ Ignbpw.

3D {]n‚nMv {]{Inb Hcp hkvXp-hns\ Bbnc°W°n\v Xnc›o\amb sNdnb
]mfnIfmbn A®Sn°m≥ {ian°p∂p. AXn\p tijw Cu ]mfnIƒ Xmsg \n∂pw
apIfnte°v, Hmtcm sebdpIfmbn {]n‚ v sNøp∂p. Cu sNdnb ]mfnIƒ H´nt®¿∂v
Hcp Jc hkvXphns\ cq]s∏SpØp∂p.

 v. HmUntbm Hu´v]p´v D]IcWw

Iºyq´¿ i–w kr„n°p∂Xv HmUntbm Hu´v]p´v D]tbm-
Kn®mWv. i–w ]pds∏Sphn°p∂ Hu´v]p´v D]IcWamWv
kv]o°¿. CXv HmUntbm t]m¿´pIfneqsS Iºyq´dpambn
_‘n∏n®ncn°p∂p. HmUntbm t]m¿´n¬ \n∂v hcp∂
Ce{Œn°¬ knKv\epIƒ°\pkcn®v kv]o°dns‚ Ub{^w
apt∂m´pw ]nt∂m´pw \oßn i–w ]pds∏Sphn°p∂p. Db¿∂
\nehmcØnep≈ i–Øn\v Iºyq´dpIfn¬ 2.1 (3
kv]o°dpIƒ), 5.1 (5 kv]o°dpIƒ), 7.1 (7 kv]o°dpIƒ)
F∂nßs\bp≈ kv]o°¿ knÃßƒ D]tbmKn°p∂p.

2.2  C -̨amen\yw 2.2  C -̨amen\yw 2.2  C -̨amen\yw 2.2  C -̨amen\yw 2.2  C -̨amen\yw (e-Waste)

Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ D]-tbm-Kiq\y-am-Ip-tºmƒ Ah Adn-bs∏Sp∂Xv
C -̨amen\yw 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, hnebn-
Snhpw, 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 -̨amen\yw 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≈ cmPy-

 Nn{Xw 2.49: kv]o°¿
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ßfnepw 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.

2.2.1 C˛amen-\ysØ Ipdn®v \mw F¥p-sIm≠v DXvI-WvT-s∏-SWw?
(Why should we be concerned about e-Waste?)

CeIvt{Sm-WnIv amen\yw shdp-samcp amen\yw 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 -̨amen\yw Ipgn®p aqSp-∂-Xn-\m¬ 40% hsc seUv aÆn¬

Ie-cp-hm≥ CS-bm-°p-∂p.

]´nI 2.4 ¬ A]-I-S-I-c-amb Nne cmk-]Zm¿Y-ßƒ, Ah-bpsS Dd-hn-Sw, {]Xym-

LmXw F∂nh  sImSpØnc-n°p-∂p.

2.2.2 C -̨amen\yØn\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˛-amen\yw  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^mkv^-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 amen\yw' F∂ KW-Øn-emWv

]´nI 2.4: A]-I-S-I-c-amb cmk-]-Zm¿Y-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 tkmƒ-
U-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
\mUo hyql-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.
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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 -̨amen-\yßfpw amen-\y-Iq-ºm-
c-ß-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 -̨amen\yw bmsXmcp Imc-W-h-imepw a‰p Krl-am-en-\y-ßƒs°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 -̨amen\yw 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.

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˛amen\yw \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-ßfpsS \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˛-amen\yØns‚ 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˛-amen-\yßƒ 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¿am-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≥
kwhn-[m-\-ap-≠v. C˛amen\yw \n¿am¿P-\-sØ-°p-dn®v t_m[-h¬°-cW ]cn-]m-Sn-
Iƒ k-wL-Sn-∏n-°p-∂-Xn\pw ]pXp-°¬ AYhm amen\yw \n¿am¿P\w sNøp-∂-Xn\pw
D≈ kwhn-[m-\-ßƒ s]meyp-j≥ I¨t{Smƒ t_m¿Uv \n¿∆-ln®p t]mcp-∂p-≠v.

Nn{Xw 2.50 : tISp-h-∂Xpw Ime-l-c-W-s∏-´-Xp-amb
Ce-Ivt{Sm-WnIv hkvXp-°ƒ
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2.2.3 C -̨amen\yw \n¿am¿P\ am¿§-ßƒ (e-waste disposal methods)

C˛-amen\yw \n¿am¿P\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˛-amen-\y-Øns‚ ]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, Iq´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¬.

2.2.4 C -̨amen\yw \n¿Ωm¿÷-\-Øn¬ hnZym¿∞n-I-fpsS ]¶v
(Students’ role in e-Waste disposal)

$ 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\bmbn
\¬Ip-Itbm sNbvXv 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¬]-
∂ßƒ hmßp-I.
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2.3.2.3.2.3.2.3.2.3. lcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZy

(Green computing or Green IT)

]cn-ÿn-Xn°v \miw kw`-hn-°m-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¿am-Ww, D]-tbm-Kw,
\n¿Ωm¿÷\w F∂n-hbp-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‚ Bcw`-Ime "F\¿Pn -Ãm¿' F∂-dn-b-s∏-Sp∂ kzta-[bm
D≈ te_-enwKv t{]m{Kmw Bbn-́ mbncp-∂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´v_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 2.51 ¬
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¬ kwkv-
Imcw hf¿Øn-sb-Sp-°m≥ Iºyq-́ ¿ D]-tbm-Kn-°p-∂-hcpw ÿm]-\-ßfpw {i≤n-t°-
≠Xmbp≠v. AXn-\mbn sNtø≠ Nne Imcy-ßƒ Xmsg sImSp-Øn-cn-°p-∂p.

$ Iºyq-´¿ D]-tbm-Kn-°m-Ø-t∏mƒ AXv Hm^v sNøp-I.

$ tek¿ {]n‚¿ t]mep≈ s]cn-^-d-ep-Iƒ Bh-iy-ap-≈-t∏mƒ am{Xw {]h¿Øn∏n-
°pI.

$ 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-°pI.

$ Bh-iy-am-sW-¶n¬ am{Xw {]n‚u´v 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^v‰vsh-b¿ D]-tbm-Kn-°p-I.

$ tI{µ, kwÿm-\, {]mtZ-inI \nb-{¥-W-ßƒ°-\p-k-cn®v C -̨thÃv \n¿am¿P\w
sNøpI.

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

Nn{Xw 2.51 : C\¿Pn Ãm¿ te_¬
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kzbw hne-bn-cpØmw

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

Iºyq-´dpIsf lcn-Xm`-am°n am‰p-∂-Xn¬ Ah-bpsS hep-∏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-iyap≈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-Iƒ 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 F∂nh 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¿amWw (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
tZmjw H∂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¿am¿P\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.

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∂p ]d-

bp∂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.
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2.4 tkm v̂‰vsh-b¿ 2.4 tkm v̂‰vsh-b¿ 2.4 tkm v̂‰vsh-b¿ 2.4 tkm v̂‰vsh-b¿ 2.4 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≥ klmbn-
°p-∂-h-bmWv tkm^v‰vsh-b¿. lm¿Uvshb¿ Iºyq-´¿ knÃ-Øns‚ ico-cw cq]s∏-
Sp-Øp-sa∂v ]d-bmsa-¶n¬ tkm^v‰vshb¿ AXns‚ a\t m Bflmthm BIp-∂p.
c≠p Xc-Øn-ep≈ tkm^v‰vshbdmWp-≈-Xv.

$ knÃw tkm^v‰vshb¿

$ Bπn-t°-j≥ tkm^v‰vvsh-b¿

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

Iºyq-´-dns‚ {]h¿Ø-\-ßƒ \nb--{¥n-°p-∂-Xn-\mbn cq]-I¬]\ sNbvXn-´p≈ 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-bv°pw Um‰ FØn-®p-sIm≠pw, Bπn-t°-j≥ t{]m{Km-ap-I-fpsS IrXy-\n¿h-
lWØns‚ F√m L´-ßfpw sNbvXp-sIm≠pw Iºyq-´¿ knÃ-Øns‚ D]tbm-
KØn¬ a\p-jys\ 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-
Ibw 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.

Nn{Xw  2.52 : tkm^v‰vshb-dn-eqsS D]-tbm-‡m-hpw-lm¿Uvshbdpw XΩn-ep≈ kº¿°w

 \ap°p sNømw

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.
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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 2.52 ¬ ImWn-°p-∂p.

knÃw tkm^v‰vsh-b-dns‚ LS-I-ßƒ Xmsg sImSp-°p-∂p.

a) Hm∏-td-‰nwKv knÃw

b) `mj s{]mk- dp-Iƒ

c) bq´n-en‰n tkm^v‰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-´¿ knÃsØ D]-
tbmKyam-°pI F∂XmWv Hm∏-td-‰nwKv knÃ-Øns‚ {]mY-anI-e-£yw. D]-tbm-IvXm-
hn\v t{]m{Km-apIƒ {]h¿Øn∏n-°m≥ A\p-tbm-Py-amb ]cn-ÿnXn Hcp°n-s°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 2.54 ¬ Iºyq-́ ¿ knÃ-Ønse hn`hßfpsS
amt\-P-cmbn (Resouce 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 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-\[¿Ωßƒ (Functions of operating system)

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.

Nn{Xw 2.53 Hm∏-td-‰nwKv knÃw
hn -̀h-ß-fpsS amt\-P¿ F∂ \ne-bn¬
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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 -̀hßƒ
\¬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∏´ {]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 ssI-
Imcyw-sN-ø¬. lm¿Uvsh-b-dpw tkm^v‰vsh-b-dpw kwtbm-Pn-∏n®psIm≠v AXv D]-I-
c-W-ßsf ssIImcyw sNøp-∂p. Unsshkv ss{Uh¿ tkm^v‰vshbdneqsS Hm∏-td-
‰nwKv knÃw lm¿Uvshb¿ D]-I-c-W-ß-fp-ambn kwh-Zn-°p-∂p. tUmkv (DOS), hn≥-
tUmkv, 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∏-Sp-∂p. Hmtcm Iºyq-´-dn-s‚bpw cq]-I¬]\ hyXy-kvX-am-bXp sIm≠v
Hmtcm Iºyq-́ -dn\pw {]tXyI Xmgv∂Xe-Øn-ep≈ b{¥-̀ mj D]-tbm-Kn-°p-∂p. sajo≥
emwtKzPpw Akwªn emwtKzPpw 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-°pIbp≈q F∂v \ap-°-dn-bm-a-t√m. 1, 0 F∂o ss_\dn kwJyI-fneqsS
{]Xn-\n-[o-I-cn-°-s∏-Sp∂ {]tXyI AS-bm-f-ßƒ am{Xta Iºyq-́ -dn\v a\-kn-emIq F∂v
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\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¿t±-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 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-sb-
t∏msebp≈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-edp-
Itfm C‚¿{]‰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-√. Cßs\-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.

• C‚¿{]‰¿ (Interpreter) : Db¿∂-X-e-Øn-se-gp-Xnb t{]m{Kmap-Isf hcn-h-cn-bmbn
b{¥`mj-bn-te°v samgn-am‰w \S-Øp∂ `mj s{]mk- -dmWv C‚¿{]‰¿. 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{Xta hnh¿Ø\w XpS-cp-I-bp-≈q. BASIC Hcp C‚¿{]‰Uv `mj-bm-Wv.
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Nn{Xw 2.54:  ̀ mj- s{]m-k- nwKv

Akw-ª¿

Issº-e¿/
C‚¿{]n-‰¿b{¥-̀ mj

Db¿∂-X-e-Øn-ep-≈-̀ mj

Akw-ªn-̀ mj

c. bq´n-en‰n tkm^v‰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® ^b-
epIsf UoI{ºkv sNbvXv bYm¿Y 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.

$ UnkvIv Uo{^m-Kvsa‚¿ (Disk defragmenter): 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.

• Issº-e¿ (Compiler): Db¿∂-X-e-Øn-e-p≈ `mj-bn-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¬ Issº-e¿ Hcp H_vPIv‰v ^b¬ krjvSn-°pw. Issºe¿
D]-tbm-Kn-®p≈ X¿÷-asb Issº-te-j≥ F∂p ]d-bp-∂p. X¿÷-a-°p-tijw
t{]m{Kmw d¨ sNøp∂Xn\v Issº-e¿ 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 2.54 ¬ ImWn-®n-cn-
°p-∂p.
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$ _m°vA∏v tkm^v‰vsh-b¿ (Backup software) : GsX-¶nepw Imc-W-Øm¬
lm¿Uv Unkv°p-Iƒ {]h¿Ø-\-c-ln-X-am-hp-Itbm A_-≤-Øn¬ am‰-ßƒ°v
hnt[-b-am-hp-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^v‰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^vSvsh-b¿ (Antivirus software): Iºyq-´-dns‚ {]h¿Ø-
\sØ tZmjI-c-ambn _m[n-°p∂ t{]m{Km-ap-I-fmWv Iºyq-´¿ sshd-kp-Iƒ.
B‚nsshdkv tkm^v‰v-shb¿ 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 v̂‰vsh-bdpIfpw ]pXp-t°≠Xp-≠v. F√m B‚nsshdkv tkm v̂‰v-
shb-dp-Ifnepw kzbw ]pXp-°p∂ kwhn-[m-\-ß-fp-≠v. t\m¿´¨ B‚nsshdkv,
Imkvt]-gvkvIn, F.hn.Pn F∂nh DZm-l-c-W-ß-fmWv.

2.4.2  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^v‰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 v̂‰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^v‰vshb¿, {]k-t‚-j≥ tkm^v‰vshb¿, Um‰mt_kv
tkm^v‰vshb¿, aƒ´naoUnb tkm^v‰vshb¿ F∂n-ßs\ Chsb Xcw-Xn-cn-®n-cn-
°p-∂p.

$ thUv s{]mk- nßv 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¬]\ sNbv-Xn-
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, hyXykvX 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]-ØnepD≈
Cu tkm v̂‰vshb¿ D]-tbm-Kn®v IW°pIq -́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‰vshbdmWn-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‰mt_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‰mt_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]m-Ãv{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 ń-ao-Un-b. A£c-ß-fpw, Nn{X-ß-fp-w, {Km n̂IvkpIfpw,
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^v‰vvsh-b-dp-I-fm-Wn-Xv. Hcp
ÿm]-\-Øn-\p-th≠n {]tXyIw Xøm-dm-°n-bn-cn-°p∂ Cu tkm^v‰vsh-b-dns\
sSbve¿ ˛ sabvUv tkm^v‰vsh-b¿ F∂p hnfn-°p-∂p. km{º-Zm-bn-I-ambn Nn´-s∏-Sp-
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Ønb tkm^v‰vsh-b¿ F∂pw CXns\ ]d-bm-dp-≠v. Hcp D]-tbm-‡m-hns\ am{Xw
Dt±-in®v Abm-fpsS ap≥K-W-\-Ifpw {]Xo-£-Ifpw am{Xw Dƒs∏-SpØn Xbm-dm-°p∂
tkm^vvv‰vsh-b-dmWv km{ºZm-bn-I-ambn Nn´-s∏-Sp-Ønb tkm^vvv‰vshb¿. ]´nI 2.5 ¬
{]tXyI Bh-iy-ßƒ°m-bp≈ Bπn-t°-j≥ tkm^v‰vvsh-b¿ hni-Zo-Icn®ncn-°p-
∂p.

2.52.52.52.52.5 kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿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-

Aπn-t°-j≥ tkm^v‰vshb¿ Dt±-iy-ßƒ

Hcp ÿm]\-Ønse sXmgn-em-fn-I-fpsS thX-\sØ

Ipdn®pw a‰v F√m-hn[ hnh-c-ßsf Ipdn®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. 2.5:  Bπn-t°-j≥ tkm^v‰vshb-dn\v DZm-l-cWw

1. Hm∏-td-‰nßv knÃw \n¿h-Nn-°pI

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

5. Akwªn `mjsb  b{¥`mjbn-te°v X¿÷a sNøp∂ tkm^v‰vsh-b-dns‚ t]sc-

gp-XpI

6. Issºe-dpw C‚¿{]‰-dpw XΩnep≈ hyXymkw Fgp-Xp-I.

7. DBMS F∂m¬ __________BWv.

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

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

kzbw hne-bn-cpØmw
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b¿. Ipd™ Nnehv, 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^v‰vsh-b¿ Ct∏mƒ hym]-I-ambn D]-tbm-Kn-

°p-∂p.

\mev Xc-Øn-ep≈ kzmX{¥yw kzX{¥ tkm^v‰vshb¿ ^ut≠-j≥ (Free Soft-

ware Foundation - FSF) \n¿h-Nn-°p-∂p.

kzmX{¥yw 0 (Freedom 0) : GXv Bh-iy-Øn\pw CjvS{]Imcw D]tbm-Kn-°p-∂-

Xn-\p≈ kzmX-{¥yw.

kzmX{¥yw 1 (Freedom 1) : tkm^v‰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-°m\pw \ho-I-cn-®hsb ]pd-Øn-

d-°m-\p-ap≈ kzmX{¥yw.

{^o B‚ v Hm∏¨ tkmgvkv tkm^v‰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- dmb ssd‰-¿, kvs{]Uvjo‰mb Im¬°,v {]k-t‚-j≥

tkm^vSvsh-bdmb 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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2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^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^v‰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^v‰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-se°v am{Xw {]h¿Øn-∏n-°p-∂-h-bm-Wv.
]´nI 2.6 ¬ {^osh-b-dn-s‚bpw sjb¿shb-dns‚bpw Xmc-Xayw sImSp-Øn-cn°p∂p

{^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^v‰vsh-b-dns\
]cn-N-b-s∏-Sm≥ km[n-°p-∂p.

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

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

]´nI 2.6 : {^oshbdpw sjb¿shbdpw XΩnep≈ XmcXayw

\ap°p sNømw

$ ""{^o tkm^v‰vshbdpw DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vshbdpw"" F∂ hnj-bsØ

Bkv]-Z-am°n Hcp N¿® kwL-Sn-∏n-°pI

$ {^o tkm^v‰v shb-dp-Iƒ \¬Ip∂ \mep kzmX-{¥y-ßƒ N¿® sNøp-I.

2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 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^v‰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^v‰v hn≥tUm-kv Hm∏-td-‰nwKv knÃw, FwF-kv Hm^o-kv, amIv
HF-kv F∂nh DZm-l-c-W-ß-fmWv.
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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
hym]mc kwhn-[m-\-ß-fnse 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
sNøpI.

Iºyq´¿ knÃ-Ønse lm¿Uvshb-dn-s‚bpw tkm^v‰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‰mt_kv AUvan-\n-kvt{S‰¿

Iºyq-́ ¿ F©n-\o-b¿

Iºyq-́ ¿ t{]m{Km-a¿

Iºyq-́ ¿ Hm∏-td-‰¿

lyqa¨sh-b¿ tPmen-Iƒ

]´nI 2.7 : hnhn[Xcw lyqa≥shbdpIfpw AhcpsS tPmenhnhcßfpw

2.82.82.82.82.8 lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ (Humanware or Liveware)

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¿ F∂n-hsc√mw CXn¬ Dƒs∏-Sp-∂p.

]´nI 2.7 ¬ hnhn-[-Xcw lyqa≥shbdpIfpw Ah-cpsS tPmen-Ifpw hni-Zo-I-cn-°p∂p.
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kzbw hne-bn-cpØmw

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\v D]-tbm-Kn-°m-\p≈ kuIcyw Hcp-°p∂

tkm^v‰v-sh-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‰vsh-b-dn\v DZm-l-cWw \¬Ip-I.

5. lyqa≥shb-dn\v c≠v DZm-l-cWw Fgp-Xp-I.

Hcp Iºyq´¿ kwhn[m\Øn¬ lm¿Uvshbdpw tkm^v‰vshbdpap≠v. Iºyq´dns‚ Zriyhpw kv]¿-
i\obhpamb `mKßfmWv lm¿Uvshb¿. s{]mkk¿, aZ¿t_m¿Uv, s]cn^depIƒ, t]m¿´pIƒ,
saΩdn D]IcWßƒ, C≥]p´v / Hu´v]p´v D]IcWßƒ apXembh Iºyq´dns‚ lm¿Uvshb¿
LSIßfmWv. {]mYanIw, ZznXobw F∂nßs\ c≠mbn saΩdn Xcw Xncn®ncn°p∂p. {]mYanI
saΩdnbn¬ RAM, ROM, Imjv F∂nh ASßnbncn°p∂p. ZznXob kw`cW D]IcWßsf Im¥nI
kw`cWw, H]v‰n°¬ kw`cWw, A¿≤-Nm-eI kw`cWw F∂nßs\ th¿Xncn®ncn°p∂p. Iot_m¿Uv,
aukv, sse‰v s]≥, S®v kv{Io≥, {Km^nIv Sm_vse‰v, S®v]mUv, tPmbvÃnIv, ssat{Im-t^m¨, kvIm\¿,
OMR, _m¿tImUv doU¿, _tbmsa{Sn°v sk≥k¿, kvam¿´v Im¿Uv doU¿, UnPn‰¬ Iymad apXembh
hnhn[ Xcw C≥]p´v D]IcWßfmWv. hnjz¬ Unkvsπ bqWn‰pIƒ, {]n‚dpIƒ, tπm´dpIƒ,
HmUntbm Hu´v]p´v D]IcWßƒ XpSßnbh Hu´v]p´v D]IcWßfmWv. ]p\cp-]tbmKw,
]p\¿hn¬]\, hos≠Sp°¬, ]p\cp¬]mZ\w As√¶n¬ Hgnhm°¬ F∂nhbv°mbn am‰nsh°p∂
D]tbmKn® Cet{ŒmWnIv D¬]∂ßsf C-thÃv F∂v hnfn°p∂p. ]p\cp]tbmKw, Zl\w,
]p\cp¬]mZ\w, aÆn´v aqS¬ XpSßnbhbmWv C-thÃv \n¿Ωm¿÷\w sNøp∂Xn\p≈ hnhn[
am¿§ßƒ. lcnX Iºyq´nwKv F∂Xv kpÿnc Iºyq´nwKns‚bpw  hnhc-kmt¶XnIhn-ZybpsSbpw
]cnÿnXn kulrZ]camb D]tbmKamWv.

Iºyq´¿, a‰v Cet{ŒmWnIv D]IcWßƒ F∂nh Imcy£aambpw ^e{]Zambpw D]tbmKn°m≥
\sΩ klmbn°p∂ AZriyhpw Akv]¿i\obhpamb Hcp Iq´w t{]m{KmapIfmWv tkm^v‰v-shb¿.
tkm^v‰vshbdns\ knÃw tkm^v‰vshb¿, Bπnt°j≥ tkm^v‰vshb¿ F∂nßs\ c≠mbn Xcw
Xncn®ncn°p∂p. Hm∏td‰nwKv knÃw, ̀ mj t{]mk dpIƒ, bq´nen‰n tkm^v‰vshb¿ F∂nhbmWv knÃw
tkm^v‰ vshbdn¬ Dƒs∏Sp∂Xv. s]mXp Bhiyßƒ°p≈ tkm^v‰ vshb¿, {]tXyI
Bhiyßƒ°p≈ tkm^v‰vshb¿ F∂nßs\ Bπnt°j≥ tkm^v‰vshb¿ th¿Xn-cn®ncn°p∂p.
tkm^v‰vshb¿ D]tbmKn°m\pw ]I¿Øm\pw, hnXcWw sNøm\pw, ]cntim[n-°m\pw, am‰w
hcpØm\pw, sa®s∏SpØm\pap≈ kzmX{¥yw kzX{¥ tkm^v‰vshb¿ \¬Ip∂p. C‚¿s\‰n¬ \n∂pw
Uu¨temUv sNbvXv kuP\yambn D]tbmKn°mhp∂ tkm^v‰vshbdmWv {^oshb¿. sjb¿shb¿
D]tbm‡m°ƒ°v tkm^v‰vshb¿ hmßp∂Xn\papºv AXv ]co£n-°m≥ Ahkcw \¬Ip∂p.
Iºyq´dpambn _‘s∏´ as‰mcp LSIamWv lyqa≥shb¿. hnhn[ Xeßfn¬ Iºyq´¿
D]tbmKn°p∂ a\pjysc CXv kqNn∏n°p∂p.

  \ap°v kw{Kln°mw
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2. Iºyq´dns‚ knÃØnse `mKßƒ

{ltkzm-Øc tNmZy-ßƒ

1. hnhn-[-X-c-Øn-ep≈ {][m\ saΩ-dn-Iƒ GsX√mw?

2. EPROM \v aosX EEPROM s‚ ta∑-Iƒ Fs¥√mw?

3. Ft∏m-gmWv \Ωƒ tdmw (ROM) D]-tbm-Kn-°p-∂Xv?

4. 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.

5. 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.

6. 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.

7. cPn-tÃgvkv F¥mWv? GsX-¶nepw c≠v FÆw Fgp-Xp-Ibpw hni-Zo-I-cn-°p-Ibpw

sNøpI

8. lm¿UvtIm-∏nbpw tkm v̂‰vtIm-∏nbpw Xmc-Xayw sNøpI

9. C -̨thÃv F∂m¬ F¥mWv?

 ]T\ t\´ßƒ

Cu A[ym-bw ]q¿XØn-bm°nb ]Tn-Xm-hv

$ ]e-X-c-Øn-ep≈ C≥]p´v Hu´v]p´v D]-I-c-W-ßƒ Xncn-®-dn-bpw

$ knÃw tkm^v‰vsh-bdpw Bπn-t°-j≥ tkm^v‰vsh-bdpw th¿Xn-cn-°pw

$ C˛-thÃv \n¿am¿P-\-Øns‚ {]m[m\yw Xncn-®-dn-bpw

$ lcnX Iºyq-´n-ßns‚ Bibw Xncn-®-dn-bpw

$ ]e-X-cØn-ep≈ tkm^v‰vsh-b-dp-Isf Xcw Xn-cn-°pw

$ Hm∏-td-‰nw-Kv knÃ-Øns‚ [¿Ω-ßƒ Xncn-®-dn-bpw

$ thUv s{]mk- -dpw, Ce-Ivt{Sm-WnIv kvs{]Uvjo‰pw, {]k-t‚-j≥ tkm^v‰vsh-bdpw D]-tbm-Kn-

°pw

$ hnhn-[-X-c-Øn-ep≈ Iºyq-´¿ `mj-Iƒ XcwXn-cn-°pw

$ hyXykvX Xc-Øn-ep≈ bq´n-en‰n tkm^v‰vshb-dp-Iƒ ]´n-I-s∏-Sp-Øpw

$ Hm∏¨ tkmgvkv tkm^v‰vsh-b¿ t{]m’m-ln-∏n-°pw

$ lyqa¨sh-bdpw sjb¿sh-bdpw hniZoI-cn-°pw

amXrI tNmZyßƒ
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10. Hm∏-td-‰nwßv knÃw F∂m¬ F¥mWv?

11. `mj s{]mk- ¿ F¥mWv?

12. Iºyq-́ ¿ ̀ mjIsf Xcw-Xn-cn-°p-I?

13. UnkvIv Un{^m-Kvsa‚¿ F¥mWv?

14. DS-a-ÿm-h-Im-i-ap≈ tkm v̂‰vsh-b¿ F¥mWv?

15. Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿ sIm≠pt±-in-°p-∂-sX-¥mWv?

eLp D]-\ymk tNmZy-ßƒ

1. GsX-¶nepw aq∂v C≥]p v́ D]-I-c-W-ß-sf-°p-dn®v Npcp°n hni-Zo-I-cn-°p-I.

2. kn.B¿.-Sn. (CRT) tamWn-‰-dpw F¬.-C.-Un. (LED) tamWn-‰dpw Xmc-Xayw sNøpI

3.  RAM, ROM F∂nh XΩn-ep≈ hyXymkw Fgp-XpI

4. C -̨thÃv \n¿am¿P\w ]´n-I-s∏-SpØn hni-Zo-I-cn-°pI

5. lcnX Iºyq-´nwKv \S-∏n¬ h-cp-Øp-hm≥ Bh-iy-amb L´-ß-sf-°p-dn®v kw{K-ln-

°pI

6. km{º-Zm-bnIambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? DZm-

l-cWw \¬IpI.

7. Xmgv∂-X-e-Øn-ep≈ ̀ mjIfpw Db¿∂-X-e-Øn-ep≈ ̀ mj-Ifpw th¿Xn-cns®-gp-Xp-I.

8. Iwss]-e¿, C‚¿{]n-‰¿ F∂nh XΩn-ep≈ hyXymkw Fgp-Xp-I.

9. Ce-Ivt{Sm-WnIv kvs{]Uvjo-‰ns‚ D]-tbm-K-sØ-°p-dn®v hni-Zo-I-cn-°pI

10. bq´n-en‰n tkm v̂‰vsh-b¿ F¥mWv? c≠v DZm-l-c-W-ßƒ \¬Ip-I.

11. 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

12. {^osh-bdpw sjb¿sh-bdpw XΩn-ep≈ hyXymkw Fgp-Xp-I.

13. tkm v̂‰vsh-bdpIƒ kzX-{¥-ambpw Hm∏¨ tkmgvkmbpw \n¿Ωn-°p-tºmƒ D≠m-bn-

cnt°≠ \mev kzmX{¥yßƒ  GsX-√m-am-Wv.

14. lyqa≥shb¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? GsX-¶nepw c≠v DZm-l-c-W-ßƒ

\¬IpI.

D]-\ymk tNmZy-ßƒ

1. hnhn-[-X-c-Øn-ep≈ saΩ-dnsb Ipdn®v Npcp°n hnh-cn-°p-I.
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2. Iºyq´dns‚ knÃØnse `mKßƒ

2. {]n‚-dns‚ h¿§o-I-c-W-sØ-°p-dn®v hni-Zo-I-cn-°p-I.

3. \ΩpsS Btcm-Ky-Øn\pw ]cn-ÿn-Xn°pw C˛-thÃv B]¬°-c-am-Wv. {]kvXm-h\
\ymboI-cn-°p-I. C -̨thÃv \n¿am¿P-\-Øn\v s]mXp-hmbn D]-tbm-Kn-°p∂ coXn-Iƒ
]´nIs∏-SpØn hni-Z-am-°p-I.

4. lcnX Iºyq-´nwKv \n¿h-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.

5. tkm v̂‰vsh-b-dns‚ hnhn[ hn`m-K-ßƒ ]´n-I-s∏-SpØn hni-Zo-I-cn-°p-I.

6. hnhn[ Xc-Øn-ep≈ bq´n-en‰n tkm v̂‰vvsh-b-dpI-fpsS D]-tbmKw hni-Zo-I-cn-°pI

7. Hm∏-td-‰nwKv knÃw \n¿h-Nn-°pI. Hm∏-td-‰nwKv knÃ-Øns‚ {][m\ [¿Ω-ßƒ ]´nI-
s∏-SpØn hni-Z-am-°p-I.

8. s]mXp-hmb {]h¿Ø-\-ßƒ°p≈ Bπn-t°-j≥ tkm v̂‰vsh-b¿ DZm-l-c-W klnXw
hni-Z-am-°p-I.


