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tft-, tftr fl ar' a*: fd ""f rfd Ir grr ;rur 1;r7Ey: rfl Se

I qf tfi*{-; rr:.r-'n (fA) .iryrno *rq I srr,icp r-a{J r1yr"t's :*! Il'
ltrf srd tr."Tf crq cy'

:r/ r[.t'r (suort) {* itrr' sfi S11q 51 4f ,f rf-.9J tf,t'f ,
-J rf,-ff er 1f1<+p fr* r1fi *Si 4 Sry "e ,g.rJ rtrr.l.rs

il



)ur'!l c{.,lil ,rte i-:r)\, eUtJl J*ir ift 4 t* )V C+l 1"t} i+r.

,(l,ogie ) JJa:II3 (Discrete Nlathemttics);.^.hnli .:,C-LJt, (l3inarl ).i;uJt

st 1946 i:- C {lJ3r i,lJl ..rrll$ j$$l qi: vr]- ltre.Jri ,Kil f s
.it'li d .,*l ;Ut 1'*rltr Calculator +t' ilI irt?r ,1l5 diJtr (l',Nl,\(-) p-i

F.*, O fra:.; dt *r;<t)l srU.aJl t! *,-rt iJUb i, .:3.u;r!*ll t* d)u,.t

:{t,?r!l Jt"l .,,,4.r,J1rr4.b Jl.>J ..sjle '-'. J-ttl
Vacuum Tubes iiral .rL"L"-eJl ,f* (1958-1951) Jr'rl J"+l 

*

J,.(;Jt ,(d.all f,.4 +r,^{Jl ',*Ui) ;e$t ple.ll c,,t L--rl tr:,l f
a.l .51 iJlrilJ*l U.r4p:.:-b.6#rl.rL.e.-,.r-t.lJlrt uJl ,lrJl C,(l-1)

.ik*tg &t :lJ .ul3Jl3.j.ajl

iariftikL.J.lt y6itr,i ( I - I ) Jsltll

:&l;*ll99j1rll

.r3!l |* 4 F c,{.L",ejl o.io j-f ilj-yj ubf -
..:.,t [."alJ ;-,.SJl rl.rrll * ,}.r:lt tiir., l{.--.> y' -

.Ql 7tu/)t66217t4,-e c.^':,- -

:yr,{trltJld?i$Li 3- I

*
Afl

Ij
l*S;# t

*
,t

A #l*
.if:q.
rri;1.

tr{

l
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.i.,q ar3r.* 6ftt * qts -
.irtLIJ jlJlLfY{i-l -

.(;rl.:.Jt q, qf."" ..lJi 20) rrJ &Jc eL.L,Jl i.r;;3 ier, *

.dbJt l-p:-: ryq irqb,;r)13 ,.:,1;$t ,lP i:l,:btxll ijli!-!t i^,r,.i-l -
,)tj;LiJt:., ,eoltl Lt:s ,, ((J'till 

dg*Jl (Jlg .r-u ll) iJIl i.ij rb .:,,.r^:rl -
,y ;l4fu i.t* a.g tet 4 .i^.r :L-".11 ,,13!t .rras 4 # *.JaJ et-a d*-tl

.UNIVAC ..,. 3-ttl cJ:"i

-:Transistor r-"r-; lnJ i _[s ;(1964- le59) jtc_lJdi -
t-^- ;,*1 [4: i i1,.,. -t] | y Q 

t" r-* tl i)tl i]y'i +t+, I.rLL..aJ I sJ.r.:- I

.(2-1) J.tuJt ,qJL'Utixs isLb eW ).e lr-r J3$i3

rr:*.t'lljJt,Jr 6iL*, ( 2- 1 I Jf.f.tt

:rpr,:g-lliJl ftJi:-l .#{ o4-\, t.l,+ .l}l tj}:
d#U .ri ktr-l fE-

4Ji Jl ,;.,*: il ,.Lr-J J*.*.r)t,alrll d+i 
"r,d-l4L 

ii$ *qfioj,L:-';*;i Jr 
n

.*r-^()l .rl.P)l

a

Lr

*#B* *

F

F
{ I

I

J
II ,a

v f)!
\--*-H

I



.,-lut J*l ;r .AX r5i-
.#iirtJ.tj tis>{..i-t-

.ir'tJtUUJiC .-l)!1,,:,1:" *n *.il,c.,u-,Jt * 4b.n A e-r!-
.!,r'yl J*l u P|J,+l lji str

4t Qfurill ;/ ).1 j3/r 
ll.}:*' dllr ,e.*rJl iij Jl ejlt aJ 3" rJta:;)l*

Add e-+l r .l.,'J A tI Crl|t al"-.J Sub 3i Load:,1*J L u[:,. r-,. 3-t]l
.tj(a3 Multiply ,,. r;lli:,.J M ri

.+..Jli-bldl drtii,l &rJi:rlJ ,i$t-, iJSliS a!l;,*ttilrl'ft &.Jrs-l-
Fortran, ,1,:, High Level Language !r.rr*ft *"Jt Jl .rLlJl \:,ri:-l-

.Cobol

:lntegrated Circuitii"t*tl 6,itJi _L? :(1970-1965) JuJt t+t -

J.fuJt .-,.3,-tll zel4 Lt,JE-iljjl ,y y.'IC il,ot*lt iJiujl -'fr,. f 96S -i,
.i!t*tl JilrJt i/ eu;ry- (3-1)

ahlsilrlirr.rr j,, Eil*J (3- I ) JS,iJr

.)t ) ors.lJl 6;s.o 4-; * t4+.ft tdyjJ, ,.|.t<:; .rr;nt ;.,3b :lC ;l,tKil! ;j1Jl '

.r,r ,JFl=Jl ir, iLl*ll ;ltnt es3..J;*(J! .ru"5"(l .r".rl>tll rl iJYl * ,*i* Q.r*.

js-t tJ .6inch r;.r;; t+. # r-. :a & Wafers s*i #tiJ -rl ir- Jii,r<LJl *ij
uiJl itjjJl ..y uur ir' d! eui .u1 Wafer r'* f.J .Wafer ,-"t; * jls'eJ@ -b

.,zt)Vlr,(} Ji, e. FJts:ll '1. rtJ,d h? irlr 6r", il,ts 6;1, ,P W ,f 4-*

q;*r;effi
L.,

rr
}r

E
3

2t



t

t

:ilj#ll
..:tL,tt # ,) i"lt
-f*,llri.rl ll.rill '.ii

.t$iJS drlr.t -
..:l-rll ftildl(, .i-$*1., 4{ t"+- ri"ri.::.l.,..ai -

.IBM 360 .r.*tr,- rl-l* gtsl -
.Ut iUJlr uxti,,*,1y'1;cr* c^-r"ai -

.SJ"alla'tll ;;a,7ij i;Jitll r;.,t;l3l e[:;! 
*

'*r {?b Jt-r!i;a'TiCLrl *

s,t*r.rb &J,.* jij-ir dJl., l'Iinicourputer S1'stem 4h--rJt *-* 13Jt r:.rr,6.8

*f 'r -'J-14
;llicroprocessor ;;,J1 etJl 3*ry :(1989- 1971) r.itlr j+4t -

iL.'rij.r.,,lj,'*.?*Jlil)i, J)!lJ b-*Jlt i;{-tsdll4r-Jl d.r*lr&l il r:.'rtl

c,,ti g3ri,(ll jlst*.,ap il .c.JUlt .,[:*1.=.:n"lf ']rt f*Utt rl.tsYt* 6tJt i$t
;;r.(tr .."r*t-r&l ,t+ C fa;*lt (JiJr..Jl &lJl ai6, ,u*9 Jl6ei tr g"t, ;tS;

.(4-l ) J.*,Jl .6,*i.*lti

: Ail.;4*c ratg

-,s+b Jl .rri U .f#, &5;r3iLe. "[*; P g ;ll;rtl;rr*. ,*f * i:
pC ir.*;';Jl .*l-rll

.t{""- -rt "A 
*

ioii:Jt irfr 6,.fUJl ir-, ilt*j -
;$., iJSUJI i*.r 4i-frll., &J1., irlt i51*i., f+t i1 J*t tjr +.':-13e" *y} *

.i.at*lr

.il.-lrl UUJI C c,!l^,Jl ;H)l4.,l, i"ll ,>^..*1 -
.Lu;r-t J**L rrrx ;si arr)r, &idl i;a,7i c^*r.,,i -

.lr? JtJl", JtJl dJr-Jt st! d,tiJ e$ -
.cirtrl., iill d.aliIl, i,.ell iJ4.J I d',tiill oJt!, -
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l

.ij.tJl 3r t"t7 !Jt, rt.;-q j[i.l ,l.q ey'.:,,1-2.ti.rli iJ)t^.e .a*13* -
r"Computer JiJ*{.Ill" jriSJIt*g*t*il4- I

.f- dl.l "Calculate v*4" 6*4 Compute ;,,. ia;e ";1"J" i.It
k.l *tLt i,r,3iel.l. *UQl {}t ",rlo iJull 4J jt{e.Jti j*-s."C$unt *" l,ril

r+ d i,rtLll dt*lJ Jy-# (Program) 6,ul! ;r; rrtrll3 s,L-Jr:tl ;* ruJ

.L!3 a1;- (5-l) u[.-all .*.,i..3,t*lt i]..:ll 6tCt y'rl y[ qrq,;t, L{+F .:JJi

.oL"JLfl ;b dJa,! -,..9-tlt ltJi:-t c.,U!Jl 
^L.W e?e

'3t 
jlrll sls Jr'.iU tlrl*ll,rl.${*t, &Ul+iJl i?rb. rI# ( 5 - I ) Jt tJl

rnkg*l3n$l11,lt5- I

:gQlU. ii)te gr3 gL:.lJa.all ,z'J ,; f -"al o){ri ? *-$l j Jg-.rtt Ji
aJ{,rl L6J, ci, dl p.,!t .ri )-r}t i uc-tt ;'_* € :(Data) .rUlfl -
g.; ,iJi:31 i,iF:ll !/,!c ,* lA Jt,')l ;:*1 a"P f ,yrr 3! ,:.rtttr

.:rr.lt Clr)t 6fr1,* Eult lrl
.rrl Jl JS f "-[Hl ,t# W,rn :(Proeessing) :i*l*l! _

JS+ t€i+t ,. "i ,ll .*tJt .,k!l cl* ,/ :(Data Output) .,rL;!Jl ?:\?l -
.t+-+ ,i".-,.3rtllfri;*o {,<-i e^r4 ,gra 3l I i,ttts

eUt-ll bS ,h* ;.(r-e ,Jei3 irJJt .rUtrlt g -,. -tll -|"b- :.:AJtr:! 1 rii -
e,t"Jl,, *nr (T;xt) ,,,o:.**t € .tf 4J A i'.-i1 trti! Jl ,JdJt t{,t<+

24
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.rn,3.,jrr ,r"*jl-, Olt JJ, dJl il<ll ,14 tlU.ir.rt'J5) 1jtt,sa J(j,P
.tsound) ,4.eltj.(5.r-:" ucs ,,r) {Vitlto} v'r'rJt, '(Images)

6rili .,*ri .f-y k"fa;-) drtruli Ji,L,ip)l ql-, f :(Storage) .'rFdl -
.:.rtlt lt C {.rlertr*r1}

#U4l .f u-* € *ui;u r;:;**ri*lr* ;'iL;i €3# rJ-'{ 'Ll} JJU'3

i,, rl:!rlf l &* !, tdr J2.eLt Fd', "+t 
, f*i I t",,/ ;r.rl't'at^:lle

,l ;u-rf tl )-r, sl itr V tl,'c .d;!Jl &r<r Jl #Il ,l"r '.fg)l3 e'a'ttt a-rL

"rUul 
ir{^. dtU *r -;*r,*.}'i t i ,,.1l." Lto$ iil:ll, 4i *", el3'e1 s1 -*e

er;)l # ;r L{:. 6rti:-)l *. gr:1\re L),f$r #U}r U b-* t.E1l a-9(,-r

lr L*JA;tt) 'U"Ue':tl ,f;S
:;r:i#ir-;,-La A,rt-# ;Lj' iy' '* ;:"3lul, '.>Uir'i ;*- irut *"':* :*1'':i

,ft+l 4-i, JILJI g-\ clUHf .$s u",;i -1 +iii '-i'r*tr #";' rrU I

F t" 6: .q.,lll )l.r,.IJ td, J.e> Gll slase44e qn"ly'l blllr o'€*aLt

*rrri,lrllr 4 sta, C tr+" e$l 4 qrrdry 4Jt :-* )ru.3 ,b-l 6V f
.e,it':.)t &"lJti .rrl, C* eU-rr .....>r YJ-ttl it'6+ Jl etjlJl tll; rJt-ri 9r

+tLJt 0J<i !i5 artes,Llt ill.:r #lilt Y b.* d;,l,* YJ-tll J"^'- t^'t+

di *, il-rll C Cr+f r 
a.j 51 ;tn, !/X!Jt * U bV J"ir ,i 't*r, ri L+u

.i,.tft3l iSJl i-rt:) al"i.ill irtr.e,lJt ;,4

,.Jei.all g-t &. ,Jrt r"t!\ i.rfrl crUl*Jl{ .rLJtf-l * * id*Ji :r;*Ji n"L; 2

ijt,Ll .r.:..}t drtJrl,t ,fllt J?ei 4)Llb\l :Jr .irLo:7)t iju-l ce*\ o;*
..r. 3-tll it{e Jl critJl etl, Jt-ri fq d .,jlJi *s (...6:Lr- 

"+t .Llla) qrLaill

i,, iJ;t btg * $,a}lt 1*r ,oUtJt .ilJj ir't^,r JJ4 srU e'U, lui:-ti.,
Ll, btC,lr.lkUf ,."Elll rre .g":$t C crti)l Jl.rfJJl a'; Ji"rt'3'Llt
cturl^, hts, rliltl .5:L"*il1 irt .e+l 4 ^.te ;/ i:",1 drtJ.ll 

"fi 
*'

Ha*t gbu C"i+l ,J|!ul C^At Jlll j;l JJI C -L+nJl d.,jJ L':.i"

.eu.iJ iiarll.;i'-)l

,.-..-l3ll i,.XI lrfr" g.-f (.rt"jhfl L-.rr* p) )Vt Up c):

Jl Ut<rl Jl:*{ e,titJl ,F} O fr.*:.; dJl i.l:Il:tl .r$i:ll #.|".s co*13
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t

* e &.xlls;lrrdl *,liUJl A ,"1* !f(j.r.*u dl.r,k Ul ,i,s,i{ cJ..../s

q*.r aq.r+,L.i d;lfiJt ,(q$*yJl., iSLJt) &gdl c,)La;It gJij d,tii:i da.ljt
{Computer }tcttyorks g^jr"yi, yrl}t u,t(; ,*-b y t,*t.r}lsd,l.l*tuy
Jti J, d [p,.rl&fl J.fl LU,.rtiLJt & -:1, J*+ t ancl lntcrnet)

'Jt"-ir

:qt3rt*Jl $lj+{.6- 1

:4Jill .rCt**t Y.r-tlt itl.
.c"'L.y'lrll fta-*t; .:[!rll Jgzt i.er*s.:.u.^tt 9l aZ,- *

..-,3-lrnll it r.tll e{".rJ..ll iir*ll t*l .ii3:; dJl, dtU:Jl ;j. -
..:t.3,t ll A" * ilUJt *

.$I,.}.,r; dJt it.tt q, i*l,o ,rFJl r"le&Jl jer ,.rc,Lir -
.*; l.p J-l.r* J,S",, r.rJ*tlt Jt-, $t*l -

tlir t{l"ari rq iL &." a,iJ Jil}t &tt jf c"oJt .lJJi3 u.,l-;trill iBt Ut(.l *
.i-.r.rLll i,uL irltt c-qlr8lt, i, *.1.t .b.r-*u

: gjrrlell rlrlii*l gIti. 7 - I

q3#t ;;4,ry!t df nr*r .rt3li3 .:,,)$t e4 + rtrtlt r:.,t.t.r*-l \:&i
r# *tr-Bt ;L<< ;f Ar:-Yl ee.* ! null e.rl., .Jt l t;r..ae ,) 4i#t ,:,.!
e&*," '*'3*t^ll dF ;r, 'qt-rll or;*+ir ,rt ",, d.r.*l 4.btjr., *rs" * erlr.l,

;.. q&ll ,.p if*e e.,U-!t ir df ',.r4 to.r rt**!r *nUt C*+tC J-"tlt it;)t
:.:,,trl.$:*Tl .lllb .f .E )!{.1;56 ,br.ae. n* Y,rl ,,:.,t".l.ras-)l

*l-a36lt3 st i$1., ;!.;'ltr .rtjr;Jl Lrl*as.L;r":)t o-11 .-:!)i3 ;JiJi ,;,Tl*r I

fl+)tr ...i-JtS iir*tt .:trL*Jt ,J.r .:l$lr irl[l erl*3lt d; .Lt...9;t:Jl.r
.6;klt ;;b!.e .L$33 c.'!tJl ruj ;r d;r.lJ!r $;!r $-*.r

*, .lr;l*r1., AraSJl, 4itJL{:*;1r{13 c,l*'lr, "r=-;ti, i-*}*ii i;}L}.r ?

.3 5;t, c,i*tt, .t*lt o,Ltt p^"a, &; .sr.;t$l 'l.ai,l Lt93 .tJ"tiJl

.(tt ....,*;rltj d.-rb.ll3 .;.,t rt l.r.r.ot.lt) irrJ.rl cr)$l3 .areb"atf c,,t|*,Jl

I*Llt .i!&Jl ,J'.Attr LLJtr J.rJt .hfLI $lr dr!:L_-(*Ji, ";j2j! _,)'rsi _1

.r5-ll JI"I.i y t ;;X.7i3 .:,i-;[ilJ ;;tJ I g.rl;r.al I a*j.r q"rt j*]t

+
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..,,t Jill i,lJa,,r.rl.alI itLbr f-rl5.:L.-o^'rJ1 i'l"i.r'd;Yi 3,.o r:<JI '4

:Cxrmputer C,omponen ts i,ryi*l*ll gti*S.8- I

:J.."Art, .s.,.5,-tlt d (iir,[l) + itl €Xi<flfA : ]lardwtr€ d'rllt Jt <Jl '1

,t{rl-iliiK. 6$ul db{ iraal *e: l/O Devices Ctr}l: Ji-r}t;;a-i 'a

.fr*-llk *rr 6ltJ<-ijti rturLtt dftt
,fr+b.rutJli+1", ,f I$Jl : ;r,.,:.;J!3 Processing Unit;lr^tt i;"r-3 'b

'.rUtJl bfs *rl}llotJ-r1 t'.(r'Jt,
.r1*,hll i--ifl_€rl.j9<fl J.r{ g.(a:, dll flrl Or: Sottltart r+li i!'fll '2

:;pr

,-#s-t$t r,.i"/qr Ji.r.ir,t t',h; & : Oper*ting Systttms J+'*Jl rgr 'a
,./lt.r.r*lr

(d.ir!l) ir.Sltl g,rlt ;!t". : Applications Softw*re ;i-ii:-h:Ji *'llt'b
.grisJ)r {a,l eil.ru 

(-'p;ritt'&.rt'l .pdt *1195

)frj,goUrl ft V i;;,*rr' (Firmrvare) .i1$t golll. j,q t":lt"r3

(FIash-RoMs, RoM) t li rb ,q.!r t"tll ,, re;3 g$Il ltfjl aj''el i'-'
f.lr,{-lliL-1, ;pll.t14J ;54 @inarf Image Ftte) iia.J" o,,d;i

:;& i-r'.Ii *i,;l' ;rr; ;(r
.(K0$ Read-{hly lvlemory \r;;,]t;ttA.r.t'li 4,*t"*.,, * '

;.lj ,titlP[t0l\{ (tmsabte pogrammable read-rmly remory) U ,v'4-i 4 :1 '
,J ,3, ,cv o..tv k.LJt e);r. # i,, t<l+; n*,rl '{4rl ble!, ,-^1J ii+U J.ii

.1)e 1c..J-l 
e.tr'. iL-lt

[:]ilPR{}\4 (l.lectrical$ drasable pogrammable read only Lr a 4-i i si '

Itrirt ig c.tuUr ,*.4i (EPROM) Yri I ul .r;u.rss irr<, ;fuu -*t l'"-r nremory)

.{r+..i.J I rr.r, i^.}11

.J*r! ur, ;r5l!; (h,'lierccantrolle$ -..;i: -{*:; U tt* e*r}t irriSJ)l {,t'7:I1 '-lil '
4Jl ,l,,rrLtl etJi.,'t & Jrit: .dr"tJl "ir *it *l-b 6x.;r.,r '$1J"! -;t-a'e '6!rl u-:

irlrr; iJti.; €lJLJl dr') Clb Lrll c 'P 
(N'liurt'prteessor) ** -i* rLLq 

'5-34 
it

,* ., f<-.lJ *f-rr g&-r..1. srLJl grlt :efU ru"s iut$t: d'UUl & elr);ty't"r

*;:[l &5]l !iyr! ctli, ;! Jf ;ta+;r c".k!t eflt U" .;lli, '('llfJ/l) drtir<fl

*lt ;sPt *i){;1: }(? # i ;rrril

t
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:C{)rn rers r S

&-!l ,i* j CL ,:-Ut ;;aai ir dri er, iJU^ ,r;,tJ;t eJ.lt Q
i.J-b ,-:3-]d{;, el.:;5 ;,X7'!t .U ci.a, if+ C .etrl.r*:-)13 ,Jt(ritt3 ,ltrilt.,
lJlldl C g.lr itU * :yl},l 1r:..-+ ,lrJr r-.i .;r^S| .rl5ll ci d,irrr
4 Lr.l;r-r .,.3-tlt ;yal 4ll Fi aU ..1rr-rJt fty_t :.;': -ill d,.Lultr g,.rr.rlte

:r-tll ii{?iCf .J-rU .jlJ! gr il'{ } *--*;' .;+:.*-r .*,fr ;F .-;t(13 c!;tdl

-.,..;-l;Ll ;:el ;"Zil;3 {il ti:-; i!i*;;, -. J-b ;iaal u; d,L:Jtt{.r*4 dJt
l-tdl iiiall rt-:rl J+y.r=,ty'1 fli *l eUsrJl f# f{tt ,y: .b.* rt6, ,fril

g)K.r ir." L{";ta! "lril
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.rJi:-ll ,b u bJ}t.r;,ial :r:*l^dl
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.LJ.dI et*.ill;,J.,J t ,JSt"{.,
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(lap) ,+*.t (top) .rfri &.rr irLn) g-It tig g*1 :1.:rptop Jj*..&r --r,.J.r <(

tJ d+t J:rt, C g!,Utt 1--* ,olt LlLi d,rtr ,.fi 1;g-6 $fu id* ip_e
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:Digital (lomputcr.r-.,r 1 -,J-rll .2

FFi iL-I, U,', J,<.{,jJl c,!.<j| 3[ i,L:-r I iruul *+r] I -,r-t]l .f-,:-r
,^i.i,J lu-rtL i-E-:Il3 t-A4ir uJtr i.rt+lt t:J' jlt C it-.q-ll crut,:ru i.rr,
i4s j Utllt LjJt i-i,J I ., , t5> )Vi1 i-.J,JIr ._l.rt+J I .;,yf..q-yJ W>{"

k, i Jl",:-yl iL- L':J 1 lj-re .c.,le3JJte .rUUt ,)p illt! ;r >t"Ai c,r,r-.J1
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rOperating Syst ern &iiillrtlii ,yUi ute,tt|,,t,,tt .iJgi4-9- I

Basic :-. Lll .rt-rly'l ,-nl Operating System ,f-;-';lt fll -t-.:

System ptE:Jl .J,.rl; [r+iql, d,LLir,J-,i f<J -,. J-t]lt47t4 dJl Software
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dS ,-, Linux -;A ,-f4 n.{Ll, rri J=i;; db CL"l f UJ ,iri,ll .,;kalr C
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.4J2-D J,*Jt .6r^rtl .r!)ylt

Macintosh ,i;SL:rr-L
Apple J,r
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t.-,.3-lll tC p.-.!Jl :, j./l .rLJ,Jl U 2C
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.(PDA) g,e^.rJl.rjJt .r.eLtt ,d: ?.rV ,{,e^) -. J-b -
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Cot.giJt
Hr.tClOtl$io

Computer Components

CPU qt',lt i}t*ll i.u35 r..r. r-t.ll .rtjJt * -jyal J.erjl l.r.l ;r..Ar-

lnpuu dr)t /Jt+ryt ersl5.Software d#lllr Motherboard ;'!l /tr
.Output Devices

r Computer Compone ntslro*lallng6, I -2

d,.. OJq *-Ul tr1, ."Computer -,.3*tI1" jk?.,*- J-lr 
"1.7 b.3B )
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Input
(.J3{

Output

6lrl

femporrry

€i3Fll
l!crm{ncllt

Storage
ojAj

dlr,ll

lJr*grljl+drl rP)lllililrlCrtLlrr. (2-2 ) JSlill

y';)t ;;r+L Jb:)l i;p.!:J'.r- -..; b..lJ ir$l .1j?!1 Jlil4l i irL1:-
.(c,lrr/D 1{r aa "l;.}J iF c 4f }ts.l,rl ;J>!

lr.1IICJfr0l!15I2-2
r [nput Devices,l9r]ti.!;i t -2-2

:kJl a,,.L,. fttl jk+ Jl iilrJl Ut<.rq ,r.,trq:Jl i,t,+.j.iel,t .,i^ d':-;
:Keyboard artllt l>, -

Standard lnput Device i.-L!l JE))l .)Le r!-.r erult L, J.,

* 64i', srr.J,lr!l drsr +.!.rJ lr i:i/l ,:,UriJ I Jt ,l d di:rr.,-,. J-Li!
Jl .:.:, .!Jl) '2'tqwERTYl :, ujl #t ll fr L1(JI ;J:l J,i" irJ" eru.

.e,ulr i,JJ u-,A*{il ,h6-2) J,*Jl .(e,Utl Lr(Jlel&-Jlerurl
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rMouse

J^:^r-J,(Jllr &34 91) ,!J- P -r3-l-.ll d..", e*.Llli,nti e * )V

€ &"tfc t *.rruJ ir.,L!l ry$.(Pointing Deviees) *.l,Ltr i;a.al gr

,J-ilt FJI !.i|,t{r. }tdJlr l4a6i ..,j-Ltl EL:-'- c,,li'Jl Jl +Jl Sr ,h*
p4.rt dull dit+.rJ i,, f-il d,s{r,irLilt ,} (h Moust Pointer)

.t':3r",r L* ,l irp','tl*,13,- g,etll S>Lti.. 
J-t ..J" .hi;Jt J..r t,..r,-l}t t+

Cr".tr g.rr.lr gis *c:ir. .* r.r[t ;-il i'll:] Jtt'il *e (5-2> 
J"tuJlr

SloS+Sgb?[,S[*F)t
taq,IHq,[t+

arUr lsu slq $irr lfoBtr w, sjul i$ ?Aiir .1 tlii Cq* 1 5 -2 I dr&t

Lrl grltlt flrf .r -q.rrJl Jt:.r.;
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.(6arb-2) ,1si:tt
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.*JJF: gr3L r6-.f.ll :i eryL" ;U*.fll U* -f
rt-.r-l*l urL
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!6(1'3 f+ ,Jt+-l ilr., lh*-l \1f r*- a<l.r ,.,fl-yJt .r".r[t{ ,jl,:1
iJ.r.}l .*l-rlt r-.,la**,i &W ri [d{ )l tLolt ,,i.a ;,* y E Jlr ,USB

.USB b ** tt*t.r*lJt.r
a<fr t*.- qr? &f "Bluetooth Wireless" :er3;3Ut fhi:-t u(L) .rrto o

,)tf lif yrl.lt ol*t *l!J .tt- ) C'! ;r":1 d3,.rtt .-,.e*t&t e itJ ut.ra,:-t

d"rtl nett ,Jt:r:-l rL,".e g^:* elJi *i*, .cirut *V 'p 6-9,l e3-'Jil

.G-D J*Jl .Rr

76-74 d.[*j,rJl ,&l .:,t"3J.11 
"f 

*,] *
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I
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Siluetooth

a

drjur d. iiuir tlii ( 7 -21 JsAt

Trackballe&:l;j -

;b ji oj,v,;, 4,.,4 Jl J::-r ,*\t L);S ,.;r. Ojis ,y'Llt e;,6a1 ;" .r.',;

1.rrl j6! *4 (FI ,D rj i,!e riJl iF .Lrl,-rjl ,J, +i!1, -*l)t ils)t k?

u:Jlr,*Jlr udr,.t:ll errF I Jl+-l f ri! Ut- t l ..!J! .,ls.r cau '.fl I JIS,.

.(8-2) J'<,rJl
Clicl inll ..rjll

>+!t .rrtt Lrn C[*

,qJ3.al ,'Ji.lll tJs

,r5 rlJE?l ( 8-2 ) JtUJl

+ir:Jl-'#lt Xr"

.j ;r l r-rtl6 btJr.r':1, .t-1.t a;;tf 1i # .r.r, J-1! 1952 ft' , :'-rl-"ts ej""j a 
'

)L-rl DATAR ,€r ,:f,..- ,.?5 (:'- *t\ .i;t' U,;.4-; 'irr<Jl 6lll i'rFJ I

,Ulr ,rirl J,Ilr "j.:l!,it rJ.jJr-, "Digital Automated Tracking and Resolving"J

iJs eLj! l".:ir O li;\ ntr u J+; /r .-,all ".-6 4+;l 6f a,. LLI -tAt;f c;)s:t

GJtr urLfl ;erll Ul-.r,.? l-i Jis U lri.ill ,J,L,:JI 'rf ij'J ,tr ,5f* t:r' ;t; )Ull

;ii ogt,J,\ is,- (! ij+-,J.-ru;F jt L], .r-:i'u , ''.tt i,5 lJ;'-i WLjj tlJ' i rts
fG .!! s--riJ .:^{.:j I rt<j')l

(c)
(b) (a)

I

?n
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-.i.:Jr r5J -aiLr et;1 ..r- (9-2) l*J I

q teq/
I ra c k ba ll ri.:Jr;ri ttii (9-2 ) JO,I

(Touchpad).,..!r ;;
;f .rru .r, y+ {.Uir-t j* ,ra t ,>li.:- ir" t-Ur ,,-fi .rb e!, r.
;-.Y .ias ;L-, il*l .,, t+l !i ,J-:r:..t.1y'., .iL-J I U^ slp tr l.rlil ,JL
ii. ,r,.b v.,.3-llt ;.c .t-ir .4r *,F ;t rl i,s! ,il*l _._ty'l 9

.(10-2) J<.:.ll .,,1.r-^n)r p*- ,FUl jr+l Ju...trSBJl

(isr&,, iirri ) ,J*.!r ir, j, ilri ( I 0- 2 ) JS,iJt

ar+*xla,**{ti***AP*...r*-.,.r#l::*'*4-"i

n 6 :@
-

\ 9.\t
\I

B

T

\ F

l
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,

(Touch Screen) .r-JJ i-LJl :jLJl -

C"a)l .rJ ;!-lg *,'.9-tJJt 1.tuJl it d*:-tt iit.il i.lLJI &i^ 
"L'J

es2> tsv-bi-(1lb-2) J"*Jlr (lla-2) JS''J[ 'i{rll .re J'4 ;q}t 'ii}
'.#JtUtJ * ;*1316"a1 1l'u-q U'i/.:t i')S'tl'#Jl

(al l-2lJs,ilt

&tir.!t9.ttii

d..!Lt,,*ll

s

I

TA! DOUBLETAP ORAG

NOTAIT

st:oE

PRESS&DRAG PINCH

HoLo / Pe€,ss

SPREAO

dqsq$ o

t)
I

d.llZil,isJ. Zjs.lt Touch Gesruresg"rttrir5;r (b I I -21;liJt

.frr

rl

E

s

t
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rOptical Scanner lA..gt -
tr.9 i,r<llr ie3-Lll l:|.*-ltj .eL.e-rJ I Jt.rr! ,) ;At 

".Ul 
d,s_,gjAr- jt tl $At ,!-r+ 1* Jt-.l lp ;n 4l ,4, ,ra Sryrp-4r -,;S:t 

ft\t
edt Cla.* .-,. J-Ul i!-1, l#Ur.:-l jS{ ir.rjlfl t c,Urt l ,r?rdt rl JL*,y r[
,;.,3 (Bar Corle) i,ilr pt u-A irr,.:J I ,r)tlt o i4t 3gt .,e -a::lt
F d', ,e. J-1,! o?t-a;Jlt et '.e-rl I rJBr) lgt tAt iJi r-; o,gl

.O2-D J*,Jt,.:rJ!.rn .:r ,- rr j \rr**r
Di ital Camera i,*i lJ"{.till -

,l (lmages) ,..JS i:,8 Ay S-lt c{!Jl Jt )) if-iJr {,lrurs.ll irru-,
.-,. ,_r_rJ (Video) isrx.

---)t f J.tl! uL-c;, Web Camera r_rrjt t_yt* ._iJ+ t lJLo,
- _*-v- ir,l3t e.Ur ,, l'J) -i'f el ;9c,. ;s L-j} :y Ja ,irL ;r ts;yr)
c,f,^.6 JjLrj ey4 V?s frr:-J l.J--.lt .btal I j<{ t.5 (Slvpe ,ysts-,
J.tuJ I ;t, Js.! ;jn 6ry ,F,.2t,^1j 6/,n ,ree _,.3_tlt ,-u -i-eL, Jr*

(l3-2)
'/

(rt.ri:rll ,irJol . nlJ&fl,li? r*/, ) lirAlt&lr.,,Ut d, iiui. ttil i2-2) ,)S;tt

t

,

iv

I



(c)

Zign e*r!J g1116 -a ( I 3 -2 ) JS,AI

r.pl'elJ ir1+ J. JFll .J4.,1 l{rts -c 919 t4r6 -b
: Light Pen.jFJlrlirl -

Urj<l)l .rt.yJJt .JL.ir le l5Jr it<Jt d fE:.-- dJJl drt'Jl d'' ^t+
pu;':*JJ *t (Bar Code) :i;lt €,1">t Jl '*l-rt 4 te"l ;'r*:* [J '".3,-L"lJ

ii.rll ;,. ;,,-r e JSJr .r,-lJl ut+ qJf gt ,e.ll uV ,* g-Jtr a:tLlJ

.04-D J.*Jl .i/,.rJlt

(b)

.:Ll.$ri{l, nirdl /aI J. Jls.ti (l4-Z) Silt

I-

I

t
\.

.).1

-,,,,L

t3

(a)

{

\
a

I
'h
7 !'--t

\

I
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: Joystickr{i:Jt 1.. -
* s+t d F(dlJ .rL.g)l Cf 4 &-/ * 6e\ &r" 2l tec ne
Jr<i t ;:lrr ,.1,,-rral l ,-,,Lil I d 

'rGsJ 

I ,., i".u-il JBr)t c.,t,tae i51,.," lpr ,i.!t:Jt
-.|* ,F C ee- t"S n-,..,.t,lt i!-1.; l+4i J* djt .b,ijt )t tl J,,r, ;),

.(15-2) J.*.ll ..)L:>r.rJ t, oL^itr t J:.. f<#Jt;;s'g i;r!J I

r&r

rlrjjt !.. j.lilin J&ii ( I 5 -2 ) J$,1

r (M icrophone) uPr*lt-

50

tlurJr laiin JELii ( l 6-2 ) ,rr.il

-----i
-,r ri<crl ailii.re.l*i, -.r9-frf l ;U-a-ri

9

f fi"l.,t2

I
/

aJ), ./ f+ .tolU" rl W*r ","-A 
dJ.ie ..,. j-t-lJ .rlf ill Jlr.) ir.*.-

.'g.r.r Jt':! i* tJ .+L:ll e.trl lui:-t., !,. J*t .I 1jJ-aJ I c.,l.rL:)t JBri
.(16-2) J*Jl .ie!4 e,trl ltJi:-r, !,..j Jl .JeA ..,j-ul Jl r/l:,

G
(r *

l€
F



,ri.iu raill g.;tis Optical mark Reader (OMR) rl. lt nk),trtl glG -
r Bar Reader Code

.rrt--:Xj iiFil .rqrrl J5 irg c,tiU 6ll Jl-rll 6 rJ35lt 9:-,

.|*l I .,1)L,rflr dl1-')ll j c.lr4lt ,r dat)D -,,.l |t JEr) p:.:- oiUJlr ,cr -,-Jlr
.<17-2)

fdar&Jitrr7rJ'Elt ct )lllt &rli J.{rlsii (l 7 -2r,YAt

r Output l.evicesdl'lti'r,P.i 2-2-2
ta"# O54 ;.J.at !r. flll pr fUJl <,t jJJl Ml * eL,, dJl 5i{e!l {r.
,..,€j) c,l,JJJl Li *t df)l ;i{ei ;,, a4.rr JlSi r+rr ,g:-lt ,p ,"

1+.ll .r, ,(. ,el,e ,i;j,e

' 
I\I on itor (iitiilt ) furiJl Jirll OI.FJ

)W 4t V*t -S ).re C* t{:<Jr Oriil;J I ijtrl la.rt,lr iJU C,
JS..., e,U-LJl d.*) (.,.';-,r Standard Outpul Device:.*u'rl ClJt)l
CRT (Cathode Ray i,,ils] I i;'!t -,.r; i uu ld, Jtt-st ;$t tte
.i-!tir (Liquid Crystal Displal) -LCD- JlJl Ju..iF I :.,L:r .Tube)

fi J,li:Jl !,.rlrj 0b.Jr!l U A',;lst Jl C*, itit }kj: (Plasma) ti)lJI
.(f8-2) J.*Jl .g;rr;,e uUll JS^:, dll ,r,.ajl 8rJ! ,arj.-:.il;Jl

T i,r., ujilr iju LCD i.iu
lirr nLtGlrcitd ( I 8-2 ) i,s.iJr

-ir{{4lsirjsr+;r_..rr.4q{-:.qr{4,l

.f,,

n

5.-- -.

a n

5l



I Speakers i!cL.,,Jl -

f.ildjl i t l.Jill i i.r*-Il qJ}l r-ly'l 4,ftl .f or c.,[or- tl

dPl f+ W-b e .** oE ) ,= i-|.;rJ I <;lrae ,--!s u.lrJt c,t '- t

7*- ef P- ,P s,,lrr - tl u3^i ,:Pt,*a*.it gle ..,. i'-lll ;/ .;,UUl

i:,Let - |l iurr .:,/l Ttit 3t L-s11 ,-tg-|}l ,,. i"lliJ I 1;j,.al I 6)t-:)l 45i
,:J#l y:n ty't j't ; Jfrt.,J"rll dle C,Er G<lt -,.3-tll g 4, djtii.Larl

.(19-2) J,<.rJt .(Headphones) r"irJ r c,r,rr,

rlmart Board fdubjU6 Video Projectorg*ifl drle -
tet od .,r .:L&ll 'l ,) 

(€,I;lJ I i,l, J) -r;,ll i.t.g rri:r
llJ . I '

arLfl .j+b) i;9,os.irr 6r:-J l ri Lr,rJ r I..,:-, u .rst i*-b uu dl' I)iiL
.(20-2) Js-.rr .td, il5jl ltnl c.

irfiiClrka,!pbilyall8lel.a,lg-,lilEleltr :ileL-llirtlrli ( I 9-2) dOJl

F$rIgtlb.r|}itj$!.
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\\ \\\\LL-. *

,r$ u gi,rlil l .,rl rlrirQ 5Jrri *iJ l f$Ul f rlltf r-{*tt ..r.rb ( 2 0 - 2 ) JSil l

r Printerilltbtt -
(Hard iirr ir.J!,#;it;3 Jl,<$ i:.)t *.rt .eJ-ll Clr*) f.,*:.;
oil L*.t irl',JoJt -. rL'!r W-r- .-.-- .ill ,t+, +-r, {i\ +it .Crpy)

:c.'\tLJl dlJt; i,,r flr:-ll
(Daisy WheeD 6.rj,i.* g.'t/utl,.I

.jt/it i"t+ J* .le.S 4i g Jlri-l ,l t'- ,F ,* brir .jr}ll
s,tr.,tb g: .oaf e- J-" ,r* cll+r ,JrFlr +t 4.i * :Au ot)t *

.lJt re<Jt i;t$t g)lltJ, f* {rVrt,*

&l aitir.r&l r,-r rglrJ, drlrgtoL
* - . &.--1#:r3l#- .;re:-q' :*.l!@*?Are

I

t

t F- - ":i'

, l.;

) r
I

1es"",8.

t
n
I

I

L] :Er
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t l)ot \latrir) .:.Jai; ;,i-t-L .2

tJs, r.ll 4i * JrLJtr i,&Jl ,Jr' -btn d;,) OU-i. et! ,,11 p;:-i
Jir.htdl ,jr.i"t$t 6rf srlj !.5, i.J,',1),, i* r.rr rlj LJS irL:-!t rl, )lj
.i Stir: t i"ug . i .:,t-tLJ I .ir ^.!*:-r, .Cbj)t a,, 6l .'rtnthl t oJt |..t, .rt,Jl'Y ' I 

.irrrryJ I .:)alr ,13rt'

(lnkiet) y'r f -.1-t!.3
g-, rrL ,t -l Cb.:rr drl *+tV +l U,te srt:.;o)44, J.-,
u-{^,t!e .i,-ru l ue2A) 41- lrtfl di:-,,i,,t.,t!J| o.iA ui,i .6!4t 4b t*
er, J,i +l # 4 nl !! ,iJte t{.I+"l, i.ilsr d,SJr JJt i.irr. c...,:J (Inkjet)

ljre a.aB j.rr gl.r*:-t \"+ .jl, qjl, :r!b era jle ,)r.r^!, .t-:J I O.. ,i,{:,.

;. 6r!l qSJe lrJ;i-)l di i:J.r (Inkjet) i-r,t! &, .talri!.r, .+lti ,.r .;r"+

,,,"r",.r r;1:;:
dJ ,;tlt ftr d, ..21..^ail c.,ti" ,P 11"-b./+ glntljl JJJ.' ,.l.,.,

i,, i;rA-ill 'rL'rl .ij l..h-l * P r,J,.4Jl ri lfrJ I Js.r "b +t,# ir^-l
u,;lr [J5 o.,]t * hr]. ,3t"Jtt tdl (Toner) ,-l ;r--. -,. .ll ij tr.L-!l

bJ+l {te JJ', Cr \rt+tLJ I !i.r .i!r l !,L J.(.|J I 6U trrl t J;-, fi .i; lJ.L-'yl

-iu-ri c.,yl, rl -i&; Jlrlti _*!r -rU iil* JF ",j*'Jte u;r!r llJul di:-;
,>l!e p-l t{5Jr lrJrll r.r\tLJ t ;r.4.lJl c.,t t! * Ct".rr-'Jt, ,*ao !t ,.^,t!

JSrr .rrt-Lj I sti s;y; c,l ) ,lr 64J.r1..5 &L.L Jl 6Ur.;tt JLrll J uJU

fj.i:Jt +-'Jr /.!r arL. 
-o5b!ri ,,t-LJ t :.j!e..l +-ie Jl +llt Ji i,& 5000 i,t-b

(Plotter) ('- lrt .5

ery'r J.,ri, (CAD) eh i -ot, d^:r cJ..,thJr \r.. * A f
.Jj U -&,.t uru +,et', g.r lsf g<rl.r*:-"!r j.)Jl t ,rt';;t . !r- fe-lJ
lrrlr Jl.) lr',,F,-;l.egctt y'r)pu-4.i'it!'Jl #'t-Jl trst4r
t-. t+rl, is+-)\J lr irt iJl s,UlyJ I i't-! + d--r .qlt' ii+r (':'U)Ar)lj

.,:,!-t!J I .J, 
',;)s {t|;,;, (21-2),1"*tt3 -:u>te)! :..,tll

;riS.l, 4iLi*li;r,Jg..,lrrr ;U-.r-,i
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I

!l"ij iJl' rJL i-t.L dj-ri,:*i&l

Plotter -t-;t !,Ai .*,u

ltrlu.rrdrtrri(21-2)&t

r ( System Unit rUi.ijt i el ) r.l. f tct AJdj€ 3 -2 -2

f.a; ,ll Motherboard ;"lt C9IJI C .tUJn gr{ ,.,.3-l}t k .*r *t
4f "Brain J"i,Jl" qt{ ,ts 4Jl ,Processing Unit (PU) \f }t ilLJl 6r.-.,

Random Access .,;lJ&Jl J*-)t ..Sri ro f f\ -pt ,r-,.3,-tll ;147

.rt JLfl & e-r, ,P. e2-lJll i,t5 UtL crt JLfl a/ ,ltt,Memory (RAM)

hr.lr-fl $e.t:*.Dt* ;r if4e .,-,3-Vl &i.i:Jt atrtel Jrt i, Glibl) Jla"1 .r:c

.Qz-D J*Jt, tJ .df)l, r.tbs)t i;aal

t
I

,., J

T

t.

t:. **l*

f
({

;j r
7

JF 7
E LrFlt

r
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Q"C

1

I ET
,rlliilti rrl y6t)}f r, Jli.tr ij,l?l Lp (22-2) 9t

r,rt5illi et ( Extcrnal Components) 1:.tlijl rl.l*!l -

,tr .t23-2),.}<*tl ,i u +la)l ibi u, rrtgJl a;e!t ,,r
r.,.3-tll 4i!! ug-:; :Power Switch J,,t-:J I Cu,i,. .1

.Rcset Swltch -,. 5r-t-!t ,f-i;J I i:tel Cut .2

.(DVD,CD)+Jr rl i4iilr /j!l J*.r':DiskDrivcr.o;Jr $-5.3
.il'Jl J,,l'.lj+!l g.J. r itJ Case;.u. ,Uri rl *i)ri .4

n'Ef,'fi:;;1,?,;1f, i
lr\Il drltr
o)

siltcl o.
o)

t'sB Dort (s)

binor 0L e)
tparkcr
l\lk

lE-
L-
f-
r:

.,rtl irl,.lritt5ll rbrJ (23-2)Jtill

Zr.iIrrl a.iLii.r.rAi r ,-rrrlrjr Jlrlrr&rl

!i
il

*

I

({)

(s)
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I

r,.tliillieC(IntemaI Components) lrDl.rlt .l}?rr-
-t+rtt,<24-D JS,.ll ,C&Jl ibr J'b 'li?!l 'b r'.i

dr .4J br"L- :i-1, ,y Flt #,i<il i-, :Motherboord lU i-rl 'l
i r) g,j dnLtr U- l.}t liLrr,l{al' ':'t' 'rE i'jU.;1 's,,UlLJlr "L+Ufl

lt.r,.-.6;la9.l

iJl,lt .r'JH .Jry'l Microprocessor iiJ I dJl f..' :iJ'l'^Il i>1 '2

.+LU JaF:l t c,l.u1e '-'.3-lll {-, sftl'JLt ftuJl ':i'B' 'CPU i"f}l
.IBM.AMD Jntel Lrdl dJt O'*r 1r' dl c5;ll !,.. {&Jl :JUrr

.RAM |,! lr.:.Jl J;ejJr irsril ROM Ljull irujl '3

.tnt,l,.rt itqr<ll Power Supply:iull i+' '4

t'rr J<':1 ':r'JlJl, c.,tiHl ir;r: Herd DIsk * t 
"t1 -p' '5

"irJul irlF drutl Cli:Jl 
ib, Jrb iarJ I ttJl !-4 {rle Jf'"' :Fan i-r}l '6

fE:-ll JliEJl ir irr i-fu.rli : Vldeo Cerd r+i iiuo'l '7

.tit";l.:,ltu? (i..&rj fri;-j : Slots iJ'L,.8

3):r'.Dr.JeJl !i JrU, .,..,. ,-lll 4 i,,rl dt' : System Clock 
dJi:J 

I i'L '9

dJr, lij iiUJl ii .r-1, Li:j Jr{ djl Hz }A .:&r e!"eJJ '"'.3'-tll

!r-,;o:r:tr d cr+:Jl ilg:t, e1 -,. 3rtll of Megrhertz ;ret(; ,44
.Glgahertz

;> uf.,o ..,.;lll irL r,4!t : System Clock Battery dJul iDl- i.rt\ '10

.O5-2) Jt l .r-r.3,.t!l &Ll.r.

.-*-+*.:rld-lHHt#"r.sl6Hh*Wk*

57



EFrilnCd

!eJ. o"

EOdocrd

c-i al&

Gtths

Cr..std
ffiaa.
funsEagE
lL*I.to
rd[M

r:Et

cJd' r4i, .!.1

eIl CJ.ll

ar-}, :tx\

L*a0

3

,ltLg spCt €1. /rg/-y,,.tEiIr,ertlCtt!)t rt')z\t (24-\ JSi,t

''1,'t 
< <'t itjg,;6;9,-g.,*^lt ;tu,Li

m*
AUd! ).+-

Erym 3n
tItsUtcrte

+ri;, Ofcrl

irin &Ll

\-
\_

I

5o

s
AMD ei i,. Clar Clr.

58



&.JiJl iJlli
RAM v'$J&ll

Power

Video $aP c,UU.i

d.Lin itu lilUr1
Syrtcm Clotk

Brttcry Fun l-

Slots 4g[.!
Ha u4jJl

rrJiir sl3 )tl,.tliilt i.r3 gr l{itr I l.Ei t 2 5 - 2 I,tlult

:Central Processing

!$r .i-:;e.rtilJl 4-t4 pi, t+F clJir -,.3-lll C q""l s7'!t f\ o*
:g':lt d;7!t ir, ibrl J! ,lJSrJ ilLill .,. 1,-lll A3ll *

Arithmetic and Logicrl Unit (ALU): JJe;Jl5 -'t-ll ir'-, 'l
.rt Lee (i*iJt9 

C,LJI ,e+l) J& +rlJt ,rrtr,'".Jtt *lt f iJ1,? iL-Jl ai^

.{{ ..fls!, iH .e1: F firtill) #, i?4':ll

Control Unit: (CU) 6,L'Jl ,l a<*tt u,.l .2

.:[L,J! .,5-rll, ?3rt l dtr tx1 f9l," ,ll dt"rll .iois iJlra 6bJl ..i^ pi,

** pt-rs fr" UI .ei .t6n i d .luut ,#t Jtt drll., Jti))l
.-,. .i-t^lJ i.;.9fl t .9;!l .rl.u3J I

Unit (CPU)

I
l t

t

ffi
I

t
I

I

Z;grj4t l, ri-il5ig,-r roLrJ l irlgltgi

t-
L

t,
liEa{

f,
^}\

/1
''11

3' f.l
I

-

irtrr -

t
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Ntain Nlemory Unit (1!lMU):i-;r1 ;fUJl u,_r .3

:0t'i iJSl.,J I Jre rr[-.Lclt.e c,UL:l I 0,1 rbr t e ;i C+r
(ROM):-L;; iit/J I irsl! -

djl -ofllj I .rt, ,bi '*tpt lrsti sa, Read Only Memory-.t 'trt..+t

qJ, Jli.S, 6;rt r-rrE,..a"r t *U !tt-l d" e.:,JlJl tA, Cf,
.Punched card i"alt sut!,.J I -

.:,Jirt ilJjlt _

.CDs&dt c,U!L-!t -
J:j j,bnt.i.. J.+ d;.r; dJ.b sJ-.- l.ril .,_'. j-l^!t Fl' !ri<J)l jtrJt _

rrr (0) J-J dr4 (Bit) Ulr 4, ,F- orrr.tl- Jt ,:.-r * u*;fl"to
.U,:.F l6;sa ) @urning) Vr * 4t (1) Jr:.J jr:r

Wt f ;:. - ijl, Jl kJt- rr.r .:!^ :..rt (.j)j r,r$,. iG )t, g,ri:-t d ,J,
.r>t asft Cr.rl l:..ri:Jl b&,, .{lJ+ ft.U l.a]E;;pl -it *-i t ,rj., +r[ t3t,

.tL.:-" i!t! ,r.a.. tLr! o<Jr .ROM ir'..aj

(RAM) Ul.dJr Jr,,rr ! srj -
.:ir Orl djt aJst.il l 9l: ,Random Access NlemortJ t.lt a:rt ,rr
f t 4 '-;;tt.'r :: [-]:+Jl ylJirJr..' rU fj fro rt* irl3,r ;.. irg,lJt JlJfjl
ulJ& r,Arrr3l r rFt c! J M ,:l Jl -flr ;r sflt 4t i,Jl4 t.r4 6J5

rgSt !z- ;rc't!aa.el;.. r>te.rr, * e f )t J).:!ir ":.tU frr Jl.

Lj U €.+lrft C i...r*-ltr c,>A.at3lt .t-ll ,,. ifu.lt 
f-ts 

, ir., .-iiJ.€jt t.i+r

.r+i naU
.RAN!, ROM 41 .,r/r f.t i,,: (l_2) JIJli.,

rx*:es."nffi**-'i*tt."1"*lid..... !ia*J1*ig*L*..-.,,
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(RAM) di lr.LJl dr.clt 6ft\ (ROM) -Li3 6,111 6t'ti ij-,,tdl oar

&l-Cti e- it'ti € ,j+
.t#e i,U<Jlr

.:UtJl t14 J-/;fli ;r ltte

fril i* )3 l4'LaA .)

..h .rJi J+ o4f. ,)i ,-'3rtll
.Et'UJl o'ta';l\5;.t ;A;1

"4ll

cJ ttJj ''!,,"1) iftrs f,;:*,
dJl eUt; ",tjUl t'6i ry

.JltLhte J*,,-

Lrjl.rUi:-l

) L6el, +,t:(Jl

f. f* ;,;tpt ;tS4

iL-lI t{i,

fJi:-ll
b)l

,dl .,tJt*lJ (6r) c;? A*
,li e* ri tlJl t{," ,J"t,i
d.{.;tJl d .1,n, t{., -|..tr+

..-'. 3'-tll &bl >4.

I I :>J'tJ BI eut atf
** 6;A itujl i .:u!,Jl ,r4P

+1 Q t^4i6 j* ), ir-
.Jlf'il

,;,,)Lr-)l
;ril.iJ t

ROMs RAM.14l 0rytl,rlt( I -2)&.tdl

,rSf )t ltr-lJ ir$t'tlt rru j5*! hh,t i;UrJt j5; 
"p

-2) ,.1s-:tt

.-.,..5rt.lt s.-+l ;u. C qf )t a" Q6b-2) J,*Jl.,

i!r3_r

CpU 4d'sJ.ll i.rJb.ll 6rr.l

Lrih trrf+z tr :#Jll eJblt i og !*-(26a-2 ) JsGJI

ll

EPU

Regiders

ALU ''..i(?ffi

T
III

o )zt
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I

r.r.J.rLalt ,l17 i s.itJ C. t{i!)b, 4JJr 6Jhlt ;.rrg 1511 t26b-21 ,fbtt

:Memory TypesirstUt ?til -
.i,.lll i:,L.rlr:Jlg ,*l3il1 6 4 ei 015.: Main Memory;*j;l 6r5tjjt .4

qPtrlr
Temporary ;:!'.i,tl it'tjjL 'ql ;ru, :RAM ,;l,.&Jt Jy-)t ;t'B _

,,.-,. .rtlt J." &Jl i,riLlt dutr eut cl? q, J?, gilJt irt$t e,re Memory

,Ft.:.rlll &r.l, jql.uc L:a i;;a.lt .rL3,trll 6t ,st +.tfJt Jgrjf J*f
(Computer Access fime -CAT- 

-,. 3-Et J3,ej ti)- rritt .Jt s1 ir_
iftS d^ lui:-) iiLs ,l,)tr, JU.|J .(J,Ult d}, -r-t ) Utr-du eJ4-r d$r

.RAM System r,tr.L:t J.*-lr 6-Sti dtr <
.Video/ Sound Cards c4.o 13,-* gtirLl (

.Cache RAM :L,,,..rJl ri ry;fr ,:t oj,Jt Jy_)t;r.Sti <

i.rsial I <.ilitdc.r _e u _ex*J t 
-llrr.Li

qJti.$.Jl 6113

(Input Unit) I

i jSJ-rl Clr.ll ir.,J
(Central Processing Unit)

Jl.illj q. lsll 6'-..:r

(Arithmeticilogic Unit)

f.Jt ilir
(Control Unit)

iJSlIl i\J
Memory Unit

{
elJAilti.llJ

(Output Unit)

I I

gj$ilt,'sjiill irls
Secondary Storage Unit
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i".,lJr ;Jsujt'r hl ;rr, :Read Only Memory -ltOM- &lljl 6,5l; -

r.,. J,lll J5i.l, .Jql .t.r t1"i c,{,rLll s^i Jl 4ai ), ,'Permanent Menrory

.,t'* 1.-i )l.JU,ll llrJ,, :Secondary Memory i.bLJl Ji qiL:JI 6fliJl .5r I 
-'t'*t;le c.,t"urt.l clgr

i.,pi qrJe ,f.Ejr u-t ,.Elt.et 1U4 -Hard Disk Drive " ltt ua tzlt lS -

J.*r) r:xhlj .r,!r ,p! J? ji Jl l*-r ,J.,Ir CAt e lrlr' a-f'tJd Fl
.-,. j-l.ll

&. rd<, Jil 9r dtL, ,t\ e * -Compact Disk (6,'r") b.y* ,to S -
.llt scpl U -$ U'1,+Jt;.;.rr Je '*trll .r'JiJ I

:iill rr!'rl -
,t+ lr.l .r) Xt u)t |-)tt "d.i U ,illz:Floppy Disk (A) ill J.riJ I <

it5r a.ll pr 4lb ,l i.rr i$r.-n iJeib l.,e iil" ii'nH"' i{" i,,. (1'-)l

.L.it, (1.43MB) i,- .rli i,i.J,. o.l]j,l ,tlt- llr*;-.L all drl! I Jl djLJl

,rlt $-t e. ir.,l,rtl.t lil* JL .trjirl .rtiul ijli) +ull .J .(irr, 3.5)

.r+ | ,srltrr (irll drlJilD g-rJt Ue p*:-,,- I Ut>, .l,ri.ill uclle ,4!uJl

t;^.,, $erl.Jt'tc/ eb 7e S.tAl jiSl dle-ll i r3r.3,'

Jl l00MB ir, lJlJ 4sl U-f t$ nt,p-l:ZlP Disk.brr.alr t)\ ,r.aAt <

.i;r- g,,,i v La:|, 22sMB

lfui:-l i,*.Flash Memory ;5FII i,'uJlr Memory Card ar.stil t i;tt', -

su', ttr, ,..,t 1!r ilal az4t'ntJl s,. /!l ii17L !;.ill ,:,,la1tn t 4i

( .,8G8I .6GB) iitr:r:;7
.hii -..r/) irlr drl Ub d,i:-,J Disk Comprct CD 7i b;At uolt -

.:i!i .:J,,-,rt (it5Jlr -."l,iiJr

(Digit{t V ersatile Dlsk Random Access DVD Li biAt f .A\ -

6 l.* :{;re".,Jr Jjr3Jl eLl.rx-,Yt r.r,:. l}t o+t.'ftt Memory)

,ii,lJr il,rLAIr ,/iyl dil
r..- drj.-lJ t:.r1 opt /tBlue Ray ulr9L oei t\ i.,t\ Lu)\ rei -
J,,rr,6.1Jill, iU$l iJ'.^J r!;!t Et^l t t i; fd-"r .DVD J'3 JA )tb.t

JS.:t .DVDj CD ,eljll J J-,:-ll ,rltt ,;Ut r &l i:;!t :*t#

irrrlrJ, rilirrJii r ,r *)t.Jttui



i,rtill rj,a+!l ,;at, w.ts nl ,i, i! ,btrt .+rt J €Jt rLft U A )b Al
i/ 1*,FJr i'ul lrir .2006 y',, ",-V 

O C* sjit3 r+- Alr J:, i*rr
Dual- J^ir-!J I !rl, 50GBr Single-Layer u-lJt i:.Lrl ./, 25GB

e,l}ul :.il!;! Ar{-J LLi rJ>tJt ii-L.u l00GB J, i;r.- -Ul*trr,Layer
4V tz d'v 9 'il r.l'i,lt l)Ul Af * qtr* |eSe,JJt .,rAt 4
\b ,\4, i't- 23, '{,1, * i ,rS,} HD High- Definition itrJ I

.Standard- Definition -SD- irl,ij I +*j\,_c.;
u * I Holographic Versatile Disc (HVD) 4t)r,y'-Jt L/r .r/r _

Ol t{:(& 2008 U 20M rl>ti .r.13,b 0i..J1) :jr.AJ I &j*J I .LjLr e{*ir
i-, !l .rrlJif U o" j 20 -. :r4 u l*l ,S{ dJ I sJr,rl.f t V ,j.:n \-fi Al
Collinear ":iijlrll ljt/rr.tt" f.lr .ird * * r.:^rr .Ar.rr t

.lJ,lJ t t -: ur<., -Arlr, 7t .,, g fl t) La dtt ;l Hotography

r Ports i0Elt -
,(il#l .. , .l*l v.l* * ei) -.3-Lll err;-e #,-rfr;rt ;rf.r.,:L*.i *,r
+t O 

-1iE .tlw ;y- Q1-D J,*llr .l!t Cruq rj€ll J*g W-b e *-
.i,El I ebJJ ljiJ4l

crse)
{,aae)

,.l5il rt,rrC irilitl -{"Ul 
sb fiUll i!'td (2 7-2 ) JSliJt
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,-,J-U-;l Ortp iiu. *rlr Jt<.r[ ah, Q-2) ,Jfrl
!i5rrt9,,r. jrhrl iiur Q-2) Jt*)l

Stands for System/2) I's/2

J.i:,3 ,!r,3tllr e,Ull LJ li:.. (I'ersonal

.o;Jt.ta-tt hJ
\) Ja.s **J!r .j,.at *, 

fr,
OlsplayPort

l-)
t!!!J E

High J rt .rl I l l)\l I

Delinition Multimedia

dle .L5Lrl ialr lntcrface

'C*jt
'r'p-), uV 1r,., \'(; A -

Paaall€l Port Games Port
oc @ooe

Oigital Video lnterface

e

S/PDIF (Sony/ Philips
Digital Interface)

,c'jA t;;)t.,L3l,lt JAJ P
,.#t \p,f -; ity. i,rt :ll,t dil

f
,.fJ \:' ,r"rJt &Jl r-t) \t -
PCMIA - *aE 4-
Personrl Computer i4rl
Memory Card International

J3. c,K+J I .LlJ g.* Association

g"+,lt.:Ut&r WiFi

@Et@
*'idi.rtdr{i'iAF.

.@ a

a o
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-irggt+:+**-,.-srdrr{gg{4

Sarlal Port PS/2 Pott
x.e Lrborrl

VGA Port s.Udoo HDlill
&vb&uLr.rti.B

eSEta F .... r*rd' r.d
, o ,.di-.
r+ O '*!*"
r* t lt.-u-*
il | 16*
- O *,i..-'.'

FCMCIA,/ C.rdbus
$.t,{.ldht.drqnfu..dr

Jrulr rajn)l \./ prtt l,i:. (!4!l ,rl.)
ern)r ui:.l 4r! (.IJt *) ,qP.9t

.7rl *t

Eth.rnot / R a5 Lod.m / RrU IEC Porar Connactor!

.br...
f,!...J.4.r.li.



,rd t -l-g
E-r

h!rlrn
brta

'ffi-i,-ril tlrtaLlJL
ll3D

;;x.7ilt ,!*X fr.r ,t*dt *lt ;.r;tl
FireWire iel !5& .rfr-t}! +rLJt

;ka 63 Jl J-4 tr gc.r ..,e-Ltt ;i r.'tr
.li:" J>t* y ;;4-7'!l aa4 J#r drs-{ tJ

FireWire tH*., ,FireWire

IEEE 1394 (Institute of .rr.r"

Electrical and Electronics
.i.Link- .i; tJ,(Engineers

ftJl /-t-:Jt #U S*rial llus

{:rti-Ul,i:rtrrthJl,.:l;'-L(ll l.t-1)

J c-*,(,.y;l.Jl araTle ry9;Jl
:al ,,L.-;Jl .3)t ^rCt J,,J*l J-i,t
,Ir+ll itlU ;p\ u;e ,qjldtr
t{l-eir t+lr.rr) J+ l.-ll J:Sl

t^ar-t ,* t S .U-., -.4-uil9
i,i:, :L lg eiaa\t uaa ,Ir.r
-p V A:ii-)t 6*,- Lr .USB

.€)V illb

@rE
H H

il,U Ute irJ- rrt3 igt3 FireWire Universal rJt.:*t USB $L.

rBit and B

l.ajtL^ ,sttt ,1t UJjl q;, el.ltit €:yVt C ijlJt.rtr3,t lly rltit::rt .u; -
i.:;,*i :9>..e pr lirrar Off, On iJtll) L^ dV V 0l,r^r,- ;jllt (l .0) .r-trJt,

fl)t J* 6iJt lKfU .GAi;b Utir{S ;:Lbi-jry UL,xS arLil3i,Uti:r5 ii; 11

.(l Binary Di{)ri (1bi0;J,-lr lrits av a? sle ru ci+:r r.ly; 13i 0
.iju:Jt ijt4t ur.2ir*;, ',Binary Digit;ts t'r" *Jt dsi;t!! k, +,* -

.Binary Dig!!.r La* Af u,, ;*1d *&Jl' -
.Byte d.{Ul td, ,tl"- tiX, 8 ,.. 435:. ir.1+\, A-* A g"rdr c+t -

.ru.p!t ;re z.e e*q W bf !i &(,5 *i ryU (Cells) !X, 8 U A? ie3*-* ;._U I -
;J$l 4i c,,L.Jl r.r.c .r^:^,-9 ,Word i.K, il-tJJl br+l u-; {;U LlrJe :L>lt3

.,:.: 128 br5i, .i 8rJJh i.5.-.,..5-tll {tl pt {ll4e,-,.3,-t}t L, ,b u.}lJl
.,>.643 q 32.rr .,.3-tlt ;H\ Qlu;r-r;s!t .rt"-t<Jl ,JlJbL

,u.l(.t, olir.rJd o r-r rlLrlt ;ilfui.I*fr&:ffi ;fni;rde--- ::E*'-s'--J-* s -L 4ak€ ;-ffitrH#t - 6ds.& "

&trJll&Jl-

t,r
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s[e *it i;r,q Speed of Microprocessor JFJI tt^ll ier.,t.:'6 :;Jb]e

.Word Size i.rflt ,..',a., Clock Speed ltt)ller

bytc (8.blts)

word (1C.DJI,., 2 blrtct}

iri-#tc.,t.ue3;t't.iU Units Transform el.uf t ,!j,i*- 6-2) irr.r+l

;jtUl Ot.tr9.[;nn O -2) Jtflt
6sJl ,y!! g.l+ill 6r.S p..l crr,trll irr3 .,1r.,1 o,t$$ 6113

b Bit b g

8 bits Byte B Crrr!

1024byte Kilo Byte KB j+UlS

1024 KB Mega Byte MB -r1t.lS;^

1024 MB Giga Byte GB ,"lL.lss

1024 GB Tera Byte TB d+qlJJ

: BIOS jrtCl -
Basic lnpuU Qutput ',r-L!l Clr-)t: JEr)t C,-Ej" 

J ,t**t 9
J,.r-::lt Ar-.t i:L^, i.in t>3e CJ L irtri r-,.3r-ttl ,F i.L;'aj tr.r:r ,System

CtS I+ d ,;t+t erli-olj,,' dt*s iJLdlste r4.3JJl ,i*. .P f if, -,. j,-lll
"i[:;...*Jt .r:r;tjJl o.^;11".5{ POST!| u*; u}eI oeri Z),*t,f! J;,,*tt

eUl) fl..ti,.lt "t;,+i ,.rerJL;.LJ. rt}l e,vn J.ri.r^, Qower On Self Test)

g,t+l riq#ll f:ai Jb gldE,l qr t" lilr .(U ...-r:{JJl 6tu, .ijl3rLJt iJ.SUJtr

ahrr )tr-?lt4l F u,#rt 
C>t..al f4 p *-*.i iJL.,.rtrlb J*,Jl i., it++t

iy:iL i \1.rt-"Ill t-.ri Ol .#4t g"aJt flr:-ll * ,P ,t*. 4*.:.,L.IJi
.j.l!lJ i ' rt I isrtJlr ,Ft *l

_-i

ffiw



,(+:il CNIOS .r-J-=- Liu).)e !,. Jp,Ul J-r irta st-.Jf,, !;j f+r
'rtt t, .4i,.. iiEz .43 ,Complementary i\Ietal-Oxide SemiconductorJ

arjr-. j|il ,:l-./,rl Jl !r[ (RANI) ;-.,1.+:J I ;rSUJ l U Lt U,rt+l C lU i-r! I di

r,-rii;r-;t-.,;strt;r !, dlnl.5i c,3.r-.r-;[ .,.:+ ,Volatile ;rtL:. l+;

.:,r33 LlJ.iJ 't-{.ru!. -E ,rlj ijthJ r ;-. uijr !-ur t+ft.(..,,t**;;;rl c,uut

J'rtJl:9 Ly'l ;r, gi non-recha rgea ble l.ithium cell Ey'l J,6Jf.? L)t4.
Jt-.; f El 1:-i ,,-,.3-Lll ir o,tire<l t ,;ul d!i:1 J3 i-J.Lll iitlJL tDet ;a-:!
i-iLi_, ;.-. .:tr3,lJt €,)lS ,f .ys-.,,- ^ts$o. 

iJljl9 -,. r-gl ,U!l =+! rJt i"ls
.(28-2) J,<-iJ l .rt1 i-t'rira _,"}.:-.J r

g+r eJrr (* g :.rt".- ). b/ drl 'lt-4l;rc i"tll c.,l,.3Jrlt .,1r.1

yr ,L)u)l t.& ,-eS ql U P crl oti*.c.iJlr &j;Jl.LL.cJlr ijrrl urlill
JJrJLt .1J3, e-J.:i. .ril''.4p ;p J.r4 ,it 6:t .tt 1.,l**tl Jq, .A - :.ty -,.15

dJl :Jt-rr ,P q J.u!., Fl I ,l FlO rl Del ,,ri, .Li.',alt,) ;rUr .rr:l-r.cl Jj
3i-- b& i,l d,.:-ll ,* #t,(l!l .-rJl .,)a:rL .illr;l#:Jl il+ rr rb,
-83,- u:> el 4- irr.a, uatt 4l ua4 r+- itr,l3srr $)t ,)r: c,bt.rr)l ,gin

.(28-2) J,S.iJ I .upt ;r ,_,,. j-rll

CMOS -," ,* i-!U) BIOS jltrltntrl.rr!

T _i+i&r=,-.1i..li-._r^-._r!CrJktl4

Roi PcI/ISe al0s (2t69rG0D)
CI{'S SEIUI UTILIIY

f,fnf,o soFlranE, Irc.

.lrioifio Gtls _$ ry}

CNIPSfI ftATURfS SEIUP

PollfR lrAlnctHotl sFTUP

PNP/PCl ioHfl6Un[l l0

ItrltcstrE6 PEnrPHEnms

suptnus0R PAssuonD

IDE HDO NUIO OETETT'OII

snut & txtl IFIUP

il

ll tsc : qult

ll ,,0 , ,"u. n,*r, r",u,

1l--:sel€ctlteo
(snift) 12 : cnange colof

lie, ,.te, il.rd oli* lypc...
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:Software u41liU$|3-2
et;Jt i'!4,/r *J5lt .,. irtll i, Ji:. ./ sruJl ,-i..:J I ,/.rl 3lJJl Ji{
bV,u"* dlll J,, irlhll f$l drl ;,,. -,. y|Il ,.rL:ei ely'l "i, d,JG,+L!l

'U JuJt
1r+ il ,(ARplicntion Software)r-i-.lr:Jl C.lrl e t t " Jn iq d*-ll lr4
.l,-Ft f::lsi I g.u}l lr.-r (Command) ,.!t .tu,1 ,l .rut lt Jt :L il*-ll
(Operating g-:t t 1u Jl t+;*i p+ f (lnstructions) i,t ; J! r,!l u,
(Hardware Lrur {-IjJSII Jl .}t J.:11 .le JL.,L ,t+, ll/t- GliJ l, ,System)

t'.irtltt dbll dr,.-,|, irl,llr:ntJl .:,u.,J! d.rJl lr'iJlJrr.;llr Devices)

,rlb, c,1, i/ Ili:-..lJ et*Il .dal ,--S, it-t I ebJt .Fl r:r-nr 
dr! |

'dr)t
:iJi.1lJlgGl+$4-2

Operating Sys tems Jii:Jlrlii - I

+t-tl .i*tt,-,.3-b gl i:. .5,Q );l d,|'#1y' I U.f gl3r rt+Jt ,tS
+r^rt b.Jr, *til'g i,. (d,i;Jl) Ju)lr ia." 4 rjtttu2 -,. j-tll ;ry .-.Ltr:J I

uNIX.r.<irr, Windows.Ury'r $:r M$DOS dL, J.. Ji*Jl e ./
.Linux ,.s4t,

:J#:JrC!, k 1r+ lt f$t ;.,
,tLrlt J:+r _

.c.'U!jt J3.a9l! I.<^:l lJ ,J.,..,iJ|-

.y'r)tr,Jt-r)t i;e. ! t'-J t -
.RAMiJsujl .rl)l-

.i-JJI.JstlJt, &lt aelt ett,ruL:.lt ij+r -
r Application Programs \ifiltprtgt -2

..9-Jg ..9- rlrl) >r Uptl '-i3lbt '4et"3 rl :.i-b" - , "lr) fsJ flrr d
F,l*t i,* dll Oflice Applications ;r+r!r 6.r, 

'ui> tc't'-l Ut ,C.q,J.e

i:ill+l cl,.i'.fl fid GlSr s-dl g-.I ,6r!lr ,q:{l Fl

[]

II

,iri#J**ut*r,:-n#!*-l#J
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! Programming Lan guageslr.rlgul -3

:Jl r..i:rr 'r, L tA.reti u -,. r-t tr (ey't) Or Jr^:! s{rj y'
l-ow l,evcl l,anguagc ,;rll d.Jl .!t! .l

fUtl I d;:-r 6,l l .:,tdJ I ,*p.r,irL;)l A .f kbr,,.t^J a-ft U+ c.,.c:

r/r,g.uy'l t,(;" ir-'sq 6Jl ii!*rl /3lt 3c 4r.r! b!Jl, i.4l l (lr 0) luij r

i.)l 4 r)vt iJ, rcJ &ljr dE.y'l ir" ili !l La..rri:-r !,...4 ) i,.r. c,l!
'.Machine l,anguageij!l i,J lrfe jrll irJr-ll c,lil r.!,ir
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&flil;ril
ErlJtJl or+rl.rif frf.trtt 6tri

Computer Safety and Software Licenses

:Zr.rir I -3

g cJt"a;)te ci9;lt, .:Jr:Jl g J,tr:.ll ,.r)tll 6 Q..r-Pl 1.r*l f+
4..eL.|l #t-rl .,tr ilil,ll fCl f, .trtlt g.tr1 ,l +riSJ)t #url f ;.;.'tl

.-.,..5rtlli-t-r ,ftr C,": )t ?* l.iJ ...r. j,-tll o\-fs iieri-iJl .rL;LJlj

sl41r; .:i.r-i .rte3lJt q,!Up -r.3-tll c/t5i i,'lijf ,, 'l.r.ll ,;rl.r.*r-Jl 0l

.:/tfuJl p cl"jlJl Jtait irl"e e,^..,o131 &l5 .;:tJlr J-,Jl ..iJLi ;i ir;,.'

,.arJl ot >{r L1bb,lj.o L:e3, 4 #:}1.u"'ll .f ,-,.3rtll eigl1;rJJJtJ iil}l
D{- r \ra;l d"ll ou!:. ,kt A €1.)l b4.iLJ t$, A:i:-)l ;q ) dJl 6Frl

rrtrglJt i^Ejl rt*jl Ai i1 ,.rt 9Ufl .*i: ljr ..,Jt-i t#s JLe'yt f"- ,llL
,fi ul-; Ly- :='.aJt ab ,- .*lJ!.iJ ,iljilJ &f b-f.l Ji Jl dpi +-*l

"rt rLfl ib i,,..i!- -,.3rtll Ul U -i*Al, .d t"tJl b *it.&il.,le c,{--Ertl

e*- .:iJl .* 1t,i:tuLjt .:rrtJSJl 5l otjlle 6ltr .rtilrF)t !,r,.:rt<L.lle
.t6.4U:*. J9b. ,jr aa,;;t ji; !i c.,t$;-lt9.rt Ji,-ll

A o# # ;r JT :nv i<r ,l :)* ,* 4*Jt uJrB d c'$tit)l
.ei .-,-r.'utt ei a,..tt el g-Xb)t ,f-*. JJ\t ituJt r[ ]'c+t J! Jr.rJtr 4 ei"

'J*':tt
: il,ii$!t ^ltdl 6)tri 2 -3

F ,-# g-c t>.Qt q=*t dJt ,g)L* Q\:t-re.*ly'l ,.f.u:-f 6.al
g:-t-:ltl iilS g)te CtJU, P rrr,-,.3rt.ll .#.t- 3l,,rto3lJl l="rJL< Q ert
$5,i-*,a;:tt J* ;f .-,. s-tJ.l ll.t*-t d, --tI" I'J,(irS--,JtJ 61,.:JlJ &tiajlJ

..::.,-)lr *,.5-tll g. &t*ttti)t- ir. * rll -trtgJl b-risttit.eta"a*Il

,,e :'J-}-i, UJ-I.a:JI ltJl i)rl +5 Jrtr dts i>r;igr-.<t)r pr-1,

.r:r irtJl-,lrllle .!y-!l ;y'teg.aafll)l #r.+.ult llJt tj, tr,tL:, f l.,,bll
le ".nl gre,.:iiij)t lU*:-l

.J2ll-irLJl flj-t -
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..rr!\ :t.r)t 1.", /rJ)r 
_

.J{J-!l .rrlrr }$!! C} C ll4yt -
JitiJt flj:J)l -

.u.r.-}U i...r*l I *ralEt l;,1 -
:Abuse Forms in Digital World (J..irr rrdt d ntxhir JUOi 3 -3

,ff U M djlr ,!,. J,lllj.:.;jj!l lte C.r-r,,rr c,Ulu'fl ,e ).r, ,_l,J

,rlr c.,1j312.:l 11 flJl .;gt, ,)it t .ijt, .!l.l^l Jl J*_)t ,fy' or:r.*-ll
:rlD )*:t ,d'^l'tlt *3,e,

el/Jl e.- !].-r3 .Intellectual Property Crimes +ts,ijl Ulllt f.j 
lJ? I

,l qrg .::s .tr4 iri'jEtt Software Piracy C.ty't 6rr "J-ru *',b-A
.e.nlt ,,. !Jt; lr3a.; c.,t41.,;J I "u Jii il .i:f., rt ir.l,

4:!f (.J*-)lr :JJIJl sl, J+)l ,L-tLl iir,&r:JlJl.>l Fraud JL>)r -2
J>{> ..1r cltll iiJ,-., Account Information Theftuarlt iir-1 ^:r)La;)l

.,'a..'!t ei .:lr-l r .r lr6))t .[^:t t

'g;l;tr u:r& !i-::ll, irLll 'IULJ t rir* -3
:ComDuter Securitv -e!.tirl ,rri4-3

;,,rl V lr b.2t C dJ 1., inl,JJ,fl irJilt d,.i ;,, ,re -,. .rtll ;rl .u1

gr .fl(LJt3 .4.;J^tr ilta J-.it ,-,.3-llt .J*l .J" 
j$13 Cyber Security f,J I

i^r.j-l I c,JtJSJlri .)LiJ l, ii/l
I Cy * u.o;5 ,9t! ..,. 3,-lll rJt-,:-l .!t ::tlr C., n Le ot ',3.,-1 erl21

C.#l * f'r,Ji:,Jl t,P t * elAr.l uet.( I ntruder rl Attscker J},i})

-9.t1 4i .rrt., .rt&J I "i, J, -i.:<l I irlr .dLaL Jr-" te ..,. j-l,,.lJ JprJt: d
,11,l U.Jr t .i .lt Vl 4 ai$',,€t Ort eit; 4 gl. r #"J I ts il JrL- *iJ I .rd.rJ I

:,-lJt ;yLe crt!q-)l .i-l irer g, it--J.J ,Af r51 :..-...r1 ,rt 3J.ll c.--..ai

.J,.,Jt i,st/L JrIt l;f r-r. y-,t!t

:Computer PrivacY rr.fxtrlllrpri 5-3

duut !.r3"e !,t .ELtll C .fr$t .j'fl Jl *^.J CLh,.Il lj, d*-;
,i -,. -Ut *t4; Al*, ,, lD ,tkt .i5j-:tl c.,lilll el -.3-ltl ,,l,' iiFl
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,i,t )V,el Aib,vl};l i..i.rJl .4lt trUln J.'yl ,jrL;,- te.r:r i.rt4t €JUtJt
9 .. g. Y .1, J

Jl *i tr 9 .:UtJ I ,i, d.i*F f<,uJl * a;-;Jt lb Jtr .Gy i ?rV JtS 1r*)

.+tiJl d,,uLJl *:.at an
:#.rtrul *t*:* a# d,llJstitl -S Ut

.ia.-jl.rt 3lJt -
.JdlJ,.--Jt -
altltet gLtl -

.i5-Jlr iJll.,t JL, -
i-.a*-:Jl ,l,r.J|-

r !,ratrtl G.ly .,+rl.1j 6 -3

:u,..9-b.lJ 1gy'tetr.:ftblufe r;!t .p4tfri*\t rp J.e

"b ,l;i iit5 t-i .:J.eti r:" .qL:r3 ;I.:el #i ijliJ)l o.ia 6,li .l+ll"

C)tLrt Jri t+, .'Ul .,till3) .$!i .trplJ.rr-l J[ kar:, ,i te- .7 tl g,tSt
Jutl u[:,:- .,lr u|..l tr ,iitrill oj{.r arJlJt }rllr riJl Cf Jra, 4Jl (",.j0..J1"

,(7)r (6) ar[L :y]l it-.iJtr,(4) iJlU b.,lJt u.ijJtrr.4 :itrllS-!'.Jy'l )
.f..,Jl dilr-r.(16);$t1 bJlJl 6$!t .rl,L::-)lr 5-!U,(8) utlU qJr-ilt +.rlr
g .... ;/ i-i.ere tdki .rrrti:Jt f cin i-L> iiurt iis i;uft .in !-f; Ji *
"i. ,3,. ,J" J.-^tt ;it* I lil .Ji.^ll r* iPq ir:';U drti iiL,ii')l "ia Ji dJl

....6tur lUii-l.J jJ* )lo ,Litir)l

rl*r.,r: (Software license) ".rtplll oa*l; sli,.r;2"- rJr. i. l-t^

e.l, l[.-:-l ea+ )) .eJ' ,rr* LJr ;Let-J\ 6;r -trl Ji JL".:-l # *;U
.eW ii::ft q*t +r.r p*:-tt 0y r.tt it 4 C dl ae**l;)t iJUi) ..,..e-t'lt

$l ,an ,ff t,s-i\ o-P Cf Uf LJ,e.urt dri:-q o*tpt iitirl e.r,
:J*, 6Cr * o*;Jt iJtirl .r-.i u [.ru, .La,i

.elt g. i33y iltu il:s ,* itt-b, -
.J4l.rll ;,r j)rl,Jl i6u rP (JJi 03l(1 U uDr,ltJi:-")l#, d iDJ.hr -

. dn:; dUJ ijtjJl * -# &ij e.Ult d,J4 U i,,.r-as 4* -
,f U ic.-J JSJ Jb.,a oeij L;le ,$.aLl e:t* ,) d.rljJl .iiLil d.sr
-c.r-l9 i*-j fhi:-l ,i ,*l et e#; +Litt #ii ..r. 3-tll ,le rrl.ta:-t e* eUrr

..-,.3rtll ,* g,Vlt n
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'W, - Gr) dll art ,,c d-i:;t.liif ituJl (rr-) lg * r#l -2

al ur:e ul ,J,..Jl :!l :ijil irslljl i e.ult U i;,; J,^,1. -r;'!t -,. 3u5tl

;,:.r,!t ;,eJe 4 j:r.:Jl f:.- ,il fclt ,yi ,J",Jl iL! i"JlJl LSllJl d ui' i'r* I
.iS, 'llt{rtl dll ..,.+lrl r, A.el J,r

,1.,I
ft+ gJrl i911 4i cJtrrll g; # c &il fl+ +LJ l trL{l e4 C..!

:ij!l .4-5^l cuir .ilJ-ltt

J/J-3t U-r>\l r-9. it)-,t-,t> q)l irtJl 1^.J.:J I e ,rt+ J-,J I U, i,l -
.itJ.c!l., ejrl .;Sl f i--t j,* J'-.Jl lL. ol tJ f...1, i,rrr fCf

.!:t r)l a:5{l ol-.:,1 {tJl .r:61 g. elJls, .iJ.r!l

i:ri! l, !,-...^:J I 6tr1 el c,,Uiy-U.|J t, i,t'e'lrl o.il J'l -
:i:ru 4'lll .J Cij ljlr,J,.+! 

"1,,-JtUlJL-rr 
Ji.u.r

i,.!all c,l5Pl r.lil r-U !l dly'l #'15 c,t fly'I ..if &J-:Jl ftv 7c *Jl -
i,ll,)\r ;-fL! Vpt.rt Ul, pi, i-+r ,.'.,J-:ll U flr' e4 'i+lr'u

.Software reseller fJ Iraq itir c"-J I .,l5.rr ilJtr JJiJI

ral.r { dt* ,/r.ii,!|, i-rr,ill J"Lr:J I fJil, l2Lfliu dr^:Jl Jll fUJl J:{l -

d.Jl e ili5slt br:, d.:ll ,.-4.-r .Lt l J.<, I lil) J.!l LrJ. 
f 

t C
..ait il. tf I

r lntellectual Propertl !,-r5ir l lssJrl tl-3

i$l ,Jl9 rl i.Ul .:lxtl #. U.l, il, C 6r. itr* iiiu iJtirl y'
,f ,lt ,trJit e.r* lt '(Jlr!il rl c.'1.,!l 1l f.,Xt isttt Jb ub) iFJl

C!t:Jl, 19.rl, qrL?SJl cr.r"Jl, tjjt)l ,r,l.l, eLl;, dlJ)l fl*)tr f;lt
.L4i, .iljl l 6>e iJt:*a!l

if.alt cri:.a"! i,r'+ l+ e.X.dl ""FXl i$lll iJb 3r .al3ft ga.t :r
i,t i,<.ll i,. €JlJ "+l,rftr irtLl c,tjlJl J,lJiJ J.rlr+l9 

'J. J-t'l C'1, Jlli d t4

;I;pr gl il cr.LLr rl "5" 
;;.l..ti J .l c.'t r J.(r jir

:(Cop1'right) ;,tg1r 6-1 I i9i- -

,"a3.a.Jl rlt..:-l dr, djl (Exclusive Rights) :r-r&tl iJrll U bt4

-. irr-" irl fl sr^{ ,t i,.r,t" ,t 'tst ;,' 
(i/'l51 Utl .4l) ./" a.- .91 3l
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Jrr; i,S.iJl trAL. ar. gft ,lt JLrlt .:jtir)ll rl.Jl .--. :kf 6u.e 6jA a.rlxl

lu.*-t.J.rb C e.4r, ,(l-3) ,}*Jt ,(public Domain) i*b e-tu r*t t, jtj
eV $-,ijtill ;*.a, il ,Jlll U.e 4 6*5 +ri .--,fiJt +,-UJt u[<.:;e .6Jr
,i:Jul cr{rilti $p * L.f u;rr, oJ tc.:.;.r i.J(ilt ,iio d -tri4 FrIr jul,

.U)t c,l,&ll !t .s dJlr qirl "-FiJli{lit .93,i> S ;r. pts

eS*ltl dirri.trrl i,$,elJ r.rii-3 Otir3i1Ar r,, ldr ( I -3 ) J(.ilt

: Electronic I ntrusion jr.i$Ir ;tii$9-3
-,. J-Ul Jlti,;$l (J3.a-rlt) i3*-r:l ilyL*+ ;\ j\ Jg * F F *
J+dJlr ,.71.,/*Jl .ij.Jle ,L>t!)l ,-e*. J't: .;ijij)l *.; a.b;r iut ei
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rr;rlisIl rilirll elii l-9-3

:il-il ;JyJ Jl i,J'd-ll ,rjqrU I c.f ,-r, olr't)l f=-z *
grtjrt .r.lJir ir,eslt -,$ I ei r.,t-jllj el5FlJ i.-r'J I i;a;!t 3l c.,l>ell .l

upl dstll fu*:r! J!. d,, i{a,d €t dt' Firewall 6.rUJl .11-r.fl

Jl 4rr]j 't-?*) Jt,;;t '* * ;A 4A*" r^) Spoofing drrl
.J/-etJr .lre 4l J-]lr ,FA u-tv * a-P c'utJr It oi il '(d'!'':Jl

.ituJ I 6j.6+1, elrl # ,.,;* rJjr,ell q.lL.e 'n 3,p' a3w l+i ..,,llr kJl ,!1

U, 4El r^,t.,lt irU I j, rdr .€,|,"Jl., J, t{+ t{ c.al lJ i^"4i-ij I ;'ilp.\t .2

trr&rr ilir)l ..L+rr,r dd Xrr*fr .-l+ U a;4,.!,l .i,r y'*:*' J;[
'r1 '-b ,.r

lil r-,.i&lr i ijrtr, Utut r,5l ,rutJl ,* i.Ab;y't JXr .J, dutrJt .3

,-i$r ot"J)l dlh furl .i.:' C.iiJLJl .f^ il^;-r, iri.!,:njul ,:ils

.$j,{ I c,$tu,t iy'l fuJill

CliSJf l ll.riif l ;rt'er 2-9-3

*;rt-. jt+l Jl clj.-Jl JtV V.b c.,L€* b,.4.. JjSs rr..-r.-. eLa.' .l

..ir#-rl il+l *v4 s ob*.")Al
',3.u<l)t ili'XJ 

'r',ull 
,l''lt ;,r;'!r!l 3"'r

.,-.r.;lt! )l,a)l ,!r r.-4:J l rei) nltllt dt;+l -
.jt+l .,t4rlj,l c,-.*,u r,t"cltr i.rt|l 'j,a.!ll 

.,Jt'.')l ':ISJ dlj'l -
.(Crackers) r1r.*tl l#ru JJIJ i gt; a. -SS tl ;* eu1. tsJ ilj,l -

.ijLr e$e iteali; Asl -
.cjj.i)le -,.J-tll ,)V 4 o!;t ;.tt'f -

e- ! ti ,11t..,. 3-l,Ll c,,tfly 4 ;'r.r din ,*, 't ::; y', :.r.,:. * )-"' .2

.i.Ldrl Ju.rl,l C € 'tt Jsull .Jir Jl *t ,Arr Jl

bLiiJJiltr r+lt ilrll 3-9-3

inr j.;! ..,.3-tll ;j,a*l Jl Jtall,l '..-.e, e'lr.ra (Viruses) u,Li!,ll.a
.:ulll .j)il 3l .,.3rt!l J." ,t"b i +-i JL fi;r ,g*;-tt *l or{,

.g"r, J<4 t{rtrlr c,'Lerllill ;r o'rr:Jl gr+e ''rUtJ le
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F i."-..at t .rl,J,Il eJ i--.ea €lt 4 :(Spywares) ,-*a.-J r -,Ur" .b
c.i,l-^! _rrll LJSr 4rl,;h J+-r p*:-tt brst ,!t :JJj$)t itJlt
!Lj)f i!rl, 

1},., J, |li:-JJ * )yl *,JFft eh_, eljjsliirj<J)t

i,ul .rt)Ur)l 4,ir, Jyr)l, ilr.ttl L,.+.6,rr, ,-o (Adwar., *Ij,l" ..
SteJl iily'l ,:a .hlb Cti.aJJ 

:. lirt i.,;At 4n ):, ."4-ldlt;raai ,3

..';r_^<J)l itdj cl,i.4rr gjr)\ etjL.art drl

* o,Ati.tr;," ,i.ij)l llJJi,:rt *.rjt e.g,t)t e c. .1,-, ..1 ry'r iU.d
.',:ji;)l c)t4.r!r i"J.r idtt 6,J.h!. €.,8t, e. fiJ"k, 1qrl.r:rrl3 \Jee".i{t

4 tF g".rr .r:,tr;Iy' I J.tb e J."t-€l I iriri3 iitJ;{- 0r4r :* JS4r
.jt+l (irjrl U Ar'rt jS.i ,J. r-t l jr..."
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.r'lr di:-f *,ltt + tlLl,e-- -
*:,t.rr11il e J,l'dlJ irltJl6r$ll -

ils4,1s r>.t:;l + i:. d}Lll J,t<r. +--ts a.Ft, ,rJSt Jr*Jl p ;r"-- -
inllUlJ\ .rl.r::-! Fll Clr*)|, il:(Jlsti:Ja:Jl rolrrit
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i(i rr ielrLrl c.,)I;i 3t..L:)13 L V U tsl 4rt y c,)et.u fli:t I 6:, -
.Orj .!!) i<r.: kJ, ;t4 ;5sr";;a'l i-r-

.,-JAl oplt Jl4r> d*tt:it L s,. J-tilj ir,,.r- ;;471 i;L;l a3a- -
1ptlr y lrt.*,;t Jil J^r 

d.Ejl 
I Ur ;;a.al ol :1 ,;lriu -Lr":j fl:; !rr"r;Jr+- g

P ** rrE .:tj'r .(IBM) is/ ctJl i,,. !r..ai.ij L,. r-r}l e. irltrcl
t{ds 6Jl ;;.6r'lt ; :.a .,,;t * iJ 'v -tl JeI 6,j c.r; i! .r:.5;Str Jre;;
$ )t*)rt DOS ;Iel f,,i:*. Cl.* JLJlir uJ,.ll ,rL'll ;;;i i.er

.jtt SU.*l *.rvtt
iu, 7.5 gr.r ;r.r.a)l ,r+L L cijsr.. J:-ur px ,rb g lt f1

.(rlJsl+l ,l ;Jl) Jaguar d--lt I0.2 4dt {i.j, 9 rur)tr 8,}t.,rJ.r)tt
ij{el dq, )4,<6-$ J,*J I ,(+Llt +) Mac OS X 10.6 Snow Leopards
iit l Jr &* tJ ir+rl lr DOS f.Ej e. .i rl ,J{-.tt oatrtl rdj urr{sllt

J:^.:r Jujtr;.t--./le DOS lJl:r*Jl e esu rrr:st j4+ JL. or'c e's r
qe.;l c,t';J ua;;JU. c^t J,l isi !l Jl tLr)li ,!,.iJ51, jL.e * teVtt
.l t d,L. g irrr/t ijf ,l ;, i.r, .er-!r ,i lt u ,ij15,u J!..:, frE; fll,.:-t

;-;:su

Mac OS X
Snow Leopard
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:Microsoft Windows;.p:.3 p .3

6lr c.'I3t.!t q:, ,(DOS) Ftdl C^E; CJr.:-.1 J[a-:J iJr,-& s)rtr. (,i

,-f -f nJ{t;l.i jl c41.,.fx.; rl f+.!t dtil isJ- 't;,t tlra,.,l obj'. c.i?bl

d;:l ftbd lr 
glaa l, I -,. rLti g.- u|;;,i,L+lr "J.Lt .IJ.iSe,r,"ll de:l

s; ,:atl gdl irJ,:,Jl db ,*4 C+t !++l .ia cJl5j .ri.e ,-,.3.,t11

tl *y.)t,irt€lJl -,. rLl rrB u[pll P ;r r.,, q[tl, itJ,.rl $y:.#-u
.\,Al 3r jlt,Jretll r&- 11.*:-.1 6:,

(7-4) J.*Jl :k r[ y ,:,|:l.r.pl a'l, 
Cli.:J 

I l.U J+b $r

.(Windows 3.11) 3.1le (Windows 3.1) 3.1 jra-r dE .
.J.ts Jirr 1.us (Windows 95) 95;r-r:.,-e itti: '

.(Windows 98) 98 ;e.r-3 iua .
.(Windows ME) prrl., jrsJ iui .

.(Windows XP)# !/l jrJlr Clij .

.(Windows 7) 7;e.r:,;Jt iUi .

.(Windows 8) 8;e.r:,;Jt ;tE .

+t.',rt di:ltr r#l*l d ,r1 fr*-,- (Windows 8.1) 8.1 ;e.l:"-elt ltE .
.(Touchscreen) ,..!lr Jr* rf

{lhtu..:u,

a
nih E

Windows U/rndows tl Windorys8.1
Wrdomvisa Wrdo^,s7
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7 j9,t;47a2t9g ,'tl,t;l 1g.ti.tt rtgir glr.f*_t :5i ibrti..rtd ( 7 -4 ) J$I
(Linux).,4J J:*lr ilil 4

,Je i.,5!1 atl sl J,e,d'(UNIX) r-*rt db * +. #; frs, *
it .r-lj .5! 3ir nt €l ,-(Open Source) Cr-lr "r-.tr c,gt.r.:r ilr c-,g.ry' r

,rt'C.d i-kr r, i.alll r,iJl j.{,t,51 o j.i4 el ,-r.a: iri rrE rf cr.,J+

,y. otir.r. frJql969 * ,,i _5",ti-:ijl trL,j;Lr r* {Uni.\) _-<i _.i _--(- (4)

i,.1.' )l,ri er<. iiu.Jr d,)Lrr,l97l d, !i Jrll )u-.,)l J{-L.ir.i.:tl d-t)rl .j (Bell Labs)

AT&T;.r,1; 4l c,.tzt,1913 dJt ji..:irl LlJi (,t,Ju tJ.lr.e ir.rl crls Jt ,:."i,il I

,y "4.". 
,1e....- t.r<, (C) .r- iJ tlG.:-L 03, i,Ls -"L1, 'rrr; t.1" erJ^i;- qi, u,L)

ot*i )t; r'L ,F'-rl la Jrrr $Wl U U^A at*..t<i: lrl .::-l+ F.::ll luij
..-st rhbr ih

F,-a3 Jl dr^e)t #<, jJl udll ar, Lrl e +.1 (Open Source).iill ,At CL.-'4\4)
i$ll rl rr./.1 i,ttl c.lrl c,t,.,: Jl # irt' ClI,It ls:-r.iiy'lr iL-Jt eFL
,e.W.-r.rl ;iJl sl, Lrl")l i .LKl :,",,1 {.r:+t!l t'.!;:.l C? Ulr .tJ<-il I

.U -"r*r2- trlj. iiul rl ql,-J"t;r

,j (Eric Steven Raymond)sr4, .:Irl J.r aa.:,!,-:t i,-q, 4 (Open Source) Cl}* 169

!rl' tlr rei] ,rts 6ijr (free software) =aJ- J+ti C)a.,. a,' J*+ cr-L,, )rrJ.j,.Jrtr
j F,lt .1r ip..L.9yl LUi ils !l .Free *!,,r..,J l.,UI !r.1ll * Ur.el+lr,.jl
e ,.,<r ,6!.,i :r-..1 ;.u JulLl ,Ir+l d,J- cjs (Free) iJs ,J! ,i/l {r+ly'lr .F,
J<+ f){,)l i -ri-ll i-rIl r-,t+lil elr-.- ct*- -t g-.,Ut-.,J-Jl li. eli -L.+l el-L.,rl

.+l rr+trl,J, iJYJ.tJ ,!r-Ll
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iltu J$ A.l&r qrJi:-. 4 g. - dt dli:Jl tj-r c.'l;rc f"l y .)lr:{t)l ,.,,*
g*.iJt iryri:-ll ASJ, r.t i.rt t l;LiL d :,t -- JS. (Account) * ucV *:L>

.rt J, (Graphical) rr.r-, ^lc .FiJ &;.::lt d-f: .il!& ..rls}-alt.r* ferJ
.DOS-lu q: (Console Mode) U 4 dll5r ,ir.t--ll t.j4Ji:-,-

,dr| t$t &i.t ,Wt ,!bs O ""*t U 4b +* .rs*r 9l.1

.rrn ftlt 4 e ,ft,qJ, .,Ju! ;;.;}J.JL+| e rii ,bry crt ""/t & .*p
s,l{etJ gs.Jrt..*lrll U glt ttc }-e ,F" V\;,-,;ti-t'cr .llrLi.rJ.t!, #irJ
ilt4.1t (rr..ll Ail f if *ts,hf ,tUt drJ # C-.t;t qt eLtJl fri:-il
6-p ,* +lit q.J*:-. rt.rrl3 qJtr os-Jar. rn-r 4i ,e-+lJ .ilJi Lt b cJ*JJd

J**lr s, .pgr flJi:l .r$1.1 ;a; (8-4) J<.:Jl .1.'1y'13 i.^ail,tl ;;47ill

.(Linux).,sr+J

:Android OS 4rr-ut Jr*tt d'Er 
.5

,t i.6*-eiS,- ou-t*{..rl.g i! .il3Jr-i,lJAl;;a7'l LUi si,.10,.:;6.1,

L-1, .Linux Kernel 
'sA 

6ti * ,f aril.itlr+U Jr;.l; 1tb &l a9<J

5r:Jt ^b 
g)Art Google Jst' isr-.-*u

( L i n u x ),rsrll,1gi:lt,r ttl;r ut+.i:tl,r l6i 13 147 t9 ( 8 - 4 ) J$J I
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Ut-f *-s ,Cr* p oli aJ3Jt .-irt,{tl {J? Jn:; ftr ,r,;b *Ue
4" jILt.i5ll g,e :rr f- rt t df J)t')t i 2007 P Qr.;tslrta ,JulJ +tir
J5.:, .9n f,.all :tl)t ti.o jl.r.ol 

,,-ai Ut , Open Handset Alliance -t
U* d:\ g ,0-0;gdt ,repl ,)sr .iJ#l -.irlJAt ;;<a! al.r+ e% gcst

&Jl"*l ri^ # ,r l- !Xr)t f

lgr.1.rii ,lgiitt,rtEi igtg (9-4 ) dslijr

.r'ita;t is; o;Gj i-.rl a.4 9 (Open Handset Alliance) iJta.Jl itxll C.,ii]l .Jt^:Jl 
-

:;|:. ilU:Jl *;tJ{X i-Fft J-Ht th f} j:Jt {,t 4ty'tr .:l,rJl ,r,:-e.j
Google, HTC, Intel, LG, Motorola, Nvidia, Samsung, Sony Ericsson, Toshiba,
Vodafone, T- Mobile.
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.ii.l;illJ:.;-:;tt e .ri,l ,flft.)UJt i i,:l i.rti,;ry.-" (14) tJ.e.rll

( l-4)Jg,rafl

i: ,,!.1 ".srr E c ,tF f d .iJtaJl ;;r.X.l Jr,;.:; lf r,r (iPhone OS) tau jr-- .tt5 
*

2007 ,v +r r.r)-o)l 6r,iPhone, iPad, iPodt+;<-J.j#:: * ,h i1 ,;f41;;.651J t-r"e>

.201012007 gv.ry ;-x+!t ,+ ,J;-:.l ol.rri f clJ!.r-.1 iPhone ;;eJ J,;-l
J*. .#fr BBX-. t+L i-r-- .rts3 ,Black Berry e-* :l)t a,:J qp ,bs gtb:BBl0 

.'

J.ulr lLEj .,,Lt * ,** J*d:Jl dJ;: Jlr #iJl Lt isr.U i-ll ;;.6-1!11 ;ul a;1--j ,rJp

U, .2010 lb ,5*..:J){q isr, ,ts .r, *l-i gr,.rl.i.-Jl .r-lfs 4fL..all :-*l-*l d /Cl QNX

:tjn,,lri.::Jl tf X
.drt JLJJ ,<t-aJl i,}Jl -

.&. #-dJl JI d,*J Cu gl i.l}l lrp -

.C$t^i u[,[53, a** ]-.o -

ios-Mac
OS

Link/
UNIX

BB AndroidMicrosoft

Flexible
x x x Multi-User

Multi-Task

X

Virus
Protection

./ iLJl
ci-rJ"iJl

x

x Windowsx
Mobilexx

X
Open

Sourcex xX

x Securex
Multi-touch

gesturesx x



:(Windows 7\ 7b;u$fJlttld5!6-4
c)yt-fl-n rS )A )lr.?l e,r.'l uJ 9 7 '.,e.t--1 y,;: dE Ot i, C)l ,*
.:lJ.ie ,,-,1:(ll i,. !t,il| U.o C ,I"".J[, oJrr-. U[ )t ,(8 ;3.r:,, rlrr! !!t r-.r)
-;j;)l *eLire sit<!l, !r.rtJl, ,:,t,Ut ai +..i..J L=, ly'l J e-tll .j.}j)

.e-tJlr

+* ,)nr.Vista'- + jr+r p .r,, 2009 rrsl 22 j )tr-o!t tia rt);

db ;ylt :t-,s-F *i il.ii Jrl '7 ir-rir" tr$*; 
d,!sJ s-iJ-jfiL iJr-,irll

"7 )tst, ,ix!l *t, . LkJl dl! iJa:r e,tJ.-.ir * ,p (.JJ:.,.C .rjl" Jl,r-:,

fr .!.t-l t "4ti jt fiJ I .''' i" Jl..i.rrj I P + .-ts dJl s>ls.rll i))- 'i'
.Lr'rul C.trl i,,. J.r^Jt e. Aiili

!l ,,r'lullj iqrfl .:,1 .rij13 .rl.,r.ll ,". .rir,J I "7 j.r!-r" J:s dL, i*,
,0jl.reu-ll I *u A.it.,l+rt d.E.; 

,:!t.l ;e--:, Jyt.31-V"16,-,rV

iy +efy' tr s.,ti.-,.:l I j, -t ll u+b g,7r-l ^a4. rlr+Jl |E 9)rlr J,.ir )L..i

djl JLrilt jt+) $Jl a,,.!}t d;:-rt t'.;.i-:tt sJrrul j,.gilr _ra6!e g.ly'l
;,.bLi, Jrs trjltl J !j_l

ev i;-bi r;J I .rr"!l i,, ,+ "7 ir!J" J:.*J I d.hll .,J, drtr i ri,
5J, s,U l,.5 ,r' + js.t--t \ )J4 !t' dlijt J,.<-lJ I 6tl ;,r Xai .4r;-fr
L.y ;r,,fln pr:-tt ,)t5 !l ;$L)til ituJ I sl' )e;)t ir,"* Jriu1. .- l! ,S!n

.Li jrrir flri:-t isLrj I :<-.i.tj {.rr t

7 j9.!.r-9 (exaij) &#ii oL,[& I -6-4
269e ufrsLfS:,.- --tt Jr*ltftb r+U4,.rijl U)t i7 )r\r j qrJil

Jl 6!A f t rel3-.Ltt ,f :E;,/rL, d.L, il ,4.r1-&V ifr-i a1 c-u [, tj.r; .iij:
.q.d1 c^;Il ul.t*-l ,53s.5jJl opAl ;.-rj * gy rertr !l ,1.r"*-tt it '=-t
Jl t-.rF;l #J !,J I JL.r)l iSi.-: i:trl.rrle Jrll i.lSr iln' f-t, !'-rl :ilu.ll

t't *t-Q4) Jtrlt.7 )yt .-ll=rzjjl L.rL.Jr JtJP.JJ,dtlji)r *rr
.7 12s45 ,=.rc., ,).)Lt



7 ysg $nL{hir irt (2-4),)trdt

c'.32 c,.64

nbDs:32GHz
(numbers of bits/

sec)

DYD/ CD .f t rd.tj eb oet ,P
r 719&-9uf i !-.t+lfiig$t2-64

\ly 7 j.r.B*lt 4 d3-t-&-U is-rt b,bt,i!l+t .:l3r!t3 tlrJl o4-w
cr uli:lt 4l *i f C{Il }9;, .-Sft P ,P }5-l ,;lJi:-)l iJJ{-' ua;i ''t'-'tc
,tti efi i gJ.is, .(i4tJl )sll.i etltl',;1 ,j t sl Alt+Tab &t* ,.r 6.lll
g(-.i , i 64 ..)t+lr, c. .-,.3,-lll ;;X;i ,'o dljrr ;;6.7'll -lL* e l.l,r-*Jl ft'L,

ftr*-l iS*r ,s.r 32 fl!, ;r .*3,lJl U /S1.rt*5 gn ,J"t^:Jt ,-r 64 e3Jo$

.,r.r.a)r 7 )c+t i-'- Q\t.s.ir..KJ 4 it+ jttt'Jt d*-{ 6fl.ijl j, FI
:7 )t+s dc.4+lol;r,"ltCrtglr .Internet Explorer Sgi-a:tt i/ yUJl

.-<ll iL- * ):;r-lt 4-i * d*:-tl .tcLs 

"Ese 
d; Ft jr.t+rJl -# -

.Aero Shake, Aero Peek, Snapr*; ii t{sJ i}'"1.t *+ o.b 6* g

.-5ll iL- ,,lr irrarlt irs^ll ,ni.eJ "Aero Shake il; )1" flJ*:-l f,5{

d.)AJr "jlilJ ajBUJl (;r tD ,*,- fi ilitiJl Jtf 4i oi F\ tllSe .gr-t,JS--i

.i-J".lt ,Sf\ljrliril r,:L,et C Le*
t6.,'' 4.ir., silt * ,* etr.rll ;.Qrll nful SnaR .litll fur-i
i.^rL;JI cJ.rh t-rr* f<n*r el ..51t C! +1. ,* L;I ,F.: ila, . o"tV iS/,

.(10-4) ,,1*tt -t-st .-slliL- ,J,l La45; ri,#tst
)* *r 6*{1 6*.r+ \-<lt ih- Wallpaper or Background .rL-il; -

il,u-It od*l )t dl i,, :r L .f*- q"lJtt d}:,t ,r- "5ll iL-J il/
..-5ll ch- i:tiJ* c b.* '€& 

(l I -4) J,-tuJl

2l.r.a)l

eur64GHz

RAM6t'r32GBlGB
c,,[:.rrl irtLtriver .!.;*Jl Cr# g' 9 .rStcS;b srt J-rt eU,

model l.0
s.l-alt e/t *buUt, Lt.... 20 GBijt :>t- 16 GB
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iiiu e. "ilp)l" flr*r-l
,. .}ill .'.r!Jtal'' 

^.i-.a:J

d- +b Jl Liiurr -..^-
ijUJ I , : -: Jt rl-, jJ l;(lt

<-

IIr]il
.-l

iirl,Jl+lsjt o-f ( I 0-4 ) Jstilr

Arahh.ctur. Char,(la6 Landr(,paJ

Saanat lJ6it.d Srrt.tNalna

glSll 
GL.. ili,il} ( I I -4 ) Jlltjt
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cJ-f, J,,t:ll C Arett U s.jt * {.ailJ J,tSJt *dl q; 
f.,-..,- blrl f -

Jl Jy$ qr -,-.P s., Jump Lists 6y't Jtz,;)l t'tli ,it P rtrs

;4!t ,,iUt 2y Wll rJ!* ga 4!3 & durr C t{pl.l,i:-.! f ll .:U[l o.r-l

dCt 4; j g'u/tu't'l3"t.c

t-.:Jr j Quick Launch grll J:k,l h.J- t;7 32qe C dCr err Js -
.J;;.*J I hr- Jl 6,UaJ t t),-!t4 {J+ g.l,;r. ul+i.s' .t-r .irJ-J I ;, ir,tJ I

y .^i Jtri)tl .rrJt uJ3 cJ t+15 Cf eull y -,..-: u A JJe:,r Jrt
i,, i*-i J.(J qU.. J:r-*11 (b CA t,U.rrO' i|t g"t,F irJtll e.Ull
.4511 Fll Jl LUUJ I Jll rrL:-t p 4ut cl*,J. a-l ,rtr -Uiatt J3r C.Uy'l
6i ,Ft Alt+Tab Jy; g,, 6.ty't d^t J&Jl i1r i UB .rtt jti

.(12-4) J,t-.Jl Aero Peek i,tbt 6rE :rl ;JJl eus ei3-ergt

irtl-..jli Crrl+t &eJi |J, 'Tump Lists" UJrll Jliiltrit i ( l2-4) Jgrt
.i$Jl c,lrll s*r .*,.? g,l.;- * 7 i+t ,5.* Gadgets i$J I c,lrryl -
J<+ i.Ji:-ll .;.,blfl Jl il:r-r Jj,a3Jl Ut<.I Cfr a+* eb .ii lt
soy el an tti ,t-e ii il. iJl g,lrll ll.ri:-il i,<.E "Jt{l J'- * t.9
s+2 7 '11t:,-t J i:. dl igll c.,t9!t ,t, ,tr.:.\ iiilt rt+!l j,-rU'

'ttPt ir'r'+u *j ia;rJ r !,iel-,J r"e "J-.i.hJ l"r "&ur"r "rJ,a:Jr.

Il3-4)..1s..Jr :)At i't

tc.-.

tb
I-c--.
C-F
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lsurlrrilr ( I 3-4)Js.tJr

,rultl dd drl ,Ji-::ll P C,rf, Js :-; c.{t g$.i!l Search .>.Jl ;;,,. -
..:,_;)t jle"r lrj<l)t r,Jl #LJ, C.l!l Jy ,lrii

Search .:^,Jr Cr, ,l (Start lr.l) Q )r+t,};+ kiJl Jylr ;sa
1.rr .p-l uls.re.Fl #t l j.dilll ;" alt ,ta $t Jfu drlr ster J Box

J.rJlr...i-llr.rr,.Jlr il-41I .:,1!,;iUJl .,r i-.iti ,rlL- r ".:-.-.Jl 
pr, ii :,l;sjl

;'(.:J I Y.r-tll i],']lt,+),1,1 ,:'.ll lrrlJill c.ltS rt2 .eyVl *,"#.rKJ)t
(14-4) J.*J I .& c"-?,ll rlll *illl JlSl .J.riJ I iri:6.p,.f54
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I Orr.t

3h-

Ibr

*taa

'l n vo ic e;rrig' rr,,lr& j.e SrI, Jli. ,{iralt !9.r:e gip.y 1 I 4-41 .[itt
lir,!:dri&di

tt eiall jo lrlV;jl 'r2.2 3 d.f.,+..". "fr 
Windows Touch lr.. rJS -

JJlj ,-,l.dll3 c.,lilll ;s Jttj)|, ,,J-.Jl (.rL3f l) ,,et'tl4 .J..t r., 'Jr )l
(15-4) J.*Jr .(.rJ!) at !l lu^!I,

!{,lJ! J.li (jJr !r{"rCr ( I 5-4) Jsiill
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i.rrrt Virtual PC ./rji)t J.;-:JI Lrr * r-r.; d, XP Mode -,;. -
o;:Jtt 'i.* J.<4 # J.sl )t*t $t 7 )i:,-t {,r^;-l C-r drr,4k
*t ,ll c,l+L:11 iil$ ,l,tt ,ril, st' fr*-ll J3e zslt,Jt , eu! a,.

.t{iJ-i;t

dJl ir'r:"Jl,,zeU clS.,p irJ.+ Ii-:J Problem Steps Recorder n.u, -
u, e. r-ttrl #t5 J- j g.ty'l l.ie.rniilHTML -/1, AVrr lrr-s e

.ils3ll g/ d,}Jb sill r4lll !j all J.*-iJlJl J,.-tl .illl JLrl J)lt
Ot*tqplSlqpo{rents sitrlr?rt r,lgr5. 3-6-4

;r.&r' * e J.t^:J I d :,J*:-r' 

:,fl H:J;tE [:::It,
f,l,:-r .i--Jr,ill jrr+rl,JH &-r+U .Jr!t dAt !j ftr:-, :Taskbar d.Cl -hrJ- .2

'S'e;JU' oF *
.iJ I (Graphical Pictures...rrt ,J".Jl) Icons ,;,rur.i:'lt 

a^a, :-i<! & .3
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