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..1,ENIAC
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e 4;,t CikJ l, ir.rg:il ,--!r L.u..- iLa+lj iL*.. i.Jrl ir*i .l! f+ il
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;t*l lt i9-rl ,j *, a. i ,25 .!:;A! u"i) oy.v Jzl 9' Analyser and Computer)
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;t* .t+t: ,2000-1970;;aJ ...,1-l*1J i-:11., ,.!Jl U.r .u,1

.'DOS JriStlE CGr* PC.r.a;-i.tl lr-Vt -
." Windows .|.i::J t ;t!: -

.Computer Networks ,-. -tlt oK?, -
.Intemet s.j ji'lt -
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i.qru lt rt - ,.5- 4,
1979 P r". t+ ptu *t.r,-& d{. c}.;i.ji ., iiJt Vs dli.l ie. r, r Windows ur "
U -.=- trJ,{:r--!* lB g.+s f e- at, ds; il,' -tr- tr ,t lt .u,f t#s L,- 

,.1S-,.1
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dn j i...u:-,r iri:it i,l d*-ll e!:-: ,*,U,:.-rr (PCl).r.a;.:Jl ..-,3-t!1

fi.lrj "-.t {A,J., fr,J^.,.tt ,'a;:lt ;,.e A:i:-.)l f "f.*jj l -t3-Vl .p$ g

C;.,kft ;r 6i.- n # !t d*:-ll j".,:JLi dliJ l, (DOS) ""rt;!t ..1-;;:
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r,[+lrlr j, d.r4 
"!..L-y'1 
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.4i,, a- J-E il+. JS sl, L-i-lll

.ti-j.i n* * .:rt 4tt,(80486) d4l- 1fi ;t lntel;lll is,- c..jJ,f 1989 d. ,,i:
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e.,F.rrl r]r:-ll ,/, &- lJ D()S fli.,,tr! .L";; (lcons) .i.;r:,'yl seJr

J.e irir u[j*l I 1tti; ;.lrl
.11 

i. : ir5l.ijl ,r>e,lrt 
'tc7 yler clatS.{ (PC) .r^aiJ I .rr-L}1 jl+.3

i,l5 6Jl cri*:Jl di^, .jl$i 1t 14r ,,aa Pl L,^- rL.' lr;r-JJl *,:!-ly'l

;,, (Computer Nctrvorks) --* ly'l i tsi ul ,relt -,. J,-t l t{r+

Ji:Jl .LrLr .l dr, iiri:ll :t*l * irj*. jll .:t jl^Il it l& Jl 1"1,1
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r2l3trl i5.$.. jal tf. JIJSTJ I ;-&:'+tJl

:,.F.,,.-,..,r+l .r+ t+ J,L€,ll ii$ j i.atll ,rlzgl .J."i di:-tl U # 4

Jl r.Jrr! t ,oae. e "ior)t *, 't9J-t'.tt 3 :*\$ dJI i,r[^fl €yS*
,.J".{ll J:r-:Jr .(l'ath) rLJl &}Jt ,,tel its J)t} .J, a?Jijatt :,Jr.ft

djlr (lntcrnet) +r)r "<+ r-:b f .l9t.,qft .i. Jl .+b l],, tdl
,F €d. il ,114- rL-*t.,a^:J I g :l?;lt .+ly'l e. .l.Ldjt ir^:-J ,:",t 1

;rtlel .:,1" ,!* Vl lrJ^,r .t{:SJ,.,.., "n!Jl J* i/) ,-.."ttLt h;.,

lir. i.<.. jE).+ly'l ,r, r.rlll itrLr
o* )b 4rJl 1* tJ/At;;+!t 3; u,. ytll up: 2000 ::- .rn3

Cr .oir.lt i,F.tt J* c-,j| 4 r9. j,. i qdt fl+l JrrLi, # (]i r:, 4:i:-)l
,:,)t+1, il+l ei..rr JLJI its, iJlr)l )r,9l 16),-i<11 ii b.rr ,.rr!..11

td., C J.,r,,::Lrt ij€lt -$l Ot ;l ,r.i*-tl C Fe,r.Jryt+ll t ilr., i,rrl
..:!f aij c.,12tJ I * JrLt i,J.irU,lt jt{+ rp.J.r.r,.-l!t

jt*+) 6!y ,!l Chase Bishop -. ;.1 ,J..,r r.., L!, ,l98l1-jr Jl jJJIJ e-i g:rl, :r.r 
"

.rnr Apple Lisa t! .!l -q 1993 Ji? ci., !r,yl i.;',+tlr '.J-. U,* .),.,,) ,lr;gt
{.-.lrs J,;ill dl! Li.1985 r-,i;- t\-1[ 1 .0 ;9:,3 ;p, .";;l1' r-t e-] jrtsL E
..a.*rr p>- tt d.l-.+rr .j +tilr *"-X.t !t?.r-rJ ;rt; .! .1985 * o.:, c;s-sg] ,:s--t
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i.:. MAC :n CX4 d.r, dtr;;sU cll J';r etij eDl I !,"JUl flJij-l i:rr )J.f; Cr
e jiry'r 

dtx ,'4b ;> t)! ,.-tj 4,rlt i6rrt r)-l) U}jJt jJ,Jt tl$:-q 1987 d,
.l{! irlil,l ;.j.pitr (IBM) ;j{.1I
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)lrr!1 crtr.JE sLe i.rytr crLi$t JJ4 &+t4 & iV e.,:L+l +tl t+r:;

,(Logic) ..6ldlrr (Discrete Mathem atics) ;.,-Ldl .,t*L ,J t: (Bi na ry) ryt-J t

eJ 1946 i! C.:lJi, i,LJt .Jrtrrltl ,|l-4l qi: uyV -Je.Jrl.,t<+l f s
.irli d .rJ ;ur l.r{il\ calculator i-t iJI 6rtf Jts fxtr (ENIAC) ri
€*, j f^;:-i,;JtrJrFJ)l s/t .alt c)i*-rt iJtitn i, *.i.t.e- rrrL:it rrb.Dtrr

€t ".trVt .Jt+i ;r 'r'-'rrJl rjaE J! 'rrl.sjt9 "-'.3'-tll
:\/acuum Tubes.ii,/t +tri*,^tt .[.7 :(1958-1951) Jr)t _h4t -

J.*Jl ,(C#t f+4 Ur.^<Jl .*tjD &lll .t"t"rl c,,t t"..Jt $:-l f
uJ ,.51iJlt ,.rJ J*l ti,r *i p;:-b .6-# rl.rele .-,.3rl,rll glruJl &Jl C ,(l-1)

.jt{+tg, }t :ll .ut3Jt3 .,i.all

II

anJiugt l,.rrty6itej (I-I ll.,(itt
rElj1rflgr.l.$*dl

.sirt .,.* d ,f .rLt.alt & Jt' jlj->u ,iy -
..rt"L".alJ ;r"SJt rt.rrll ^: ?,,,r Jiajl t+iJJ t{++' y' -
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.'r-q uro .Stt * \|Jn -
.a1!! ,JJll€rtrr-t -

.(ULCl j i,r", .;JI 20) L-r e.h .r -t-L..Jr i.r:i 
-.tr' -

.e,U:J I CIF-.) ir3l.r, :.et-!,;,)I1 .,-UUl !/ !,...!bufl ijlrL-ll &.Ji:-l -
Jtj JIJ\r.e.l./.Jl:it;5 C 

(.';t-::J I dllJlsle r"ft, dJl) iJlll iX ,rt' er-rl -
4 ..;4le't7e'+-C- kr'*.i"r iL-Jl_r,.1r!l ,.a-i 

4 E )f.JrJ 6p;l-r-tt
.UNMC .,. j-|,!t c!.1

-:Transistor .firjJ1J..- :(1964 1959) .JjrjjlJ+l -
t .-> l,.,i t+i il ,..,. j-tll g-a ,)"",*itjJ\LiAt'/,-.v)1,;,u,-.alt.:J.g-t

.(2-l) ,l3l ,Ul,e tjt J{5 iitb zt, )r tf JrbL

],LrrjJ j. e 
jrd (2- I ) Jsiijt

:p gyjljJt llri;,l r : r +& Lrlr" JL+l ljlr
.id.ri.l i/j t{+tj'l {.r,-

# :l *--;l ,t+r.rt J.-,--, .r)t l}t JJf J- c]l;.L .jrj * qX Oj,<. ipi\)t'
.i;.1-:J3)l .:rl.j,:)l
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.&Ul J*l ;r ,,s,;S $-
.Jirlirt.hlj td)t{:-r-

.6.r>lJl+UJl C .l)!1..:8" "u- & 3!,.rtJ-,Jl ry 4b-,- -F\e*1-
.Jr')llJ+l U ;..!J+l ljr =tr .1.--

l+rt 1rU.2'!r f ).4 i3/r f,;:.; dJlr,e.-r:Jl iJ JliJllt uJ g, rJta;)t-
Add gJr LrJ A el C,j,Jt.t"J Sub 3l Load ::LJ L up ..,. jrl}r

.tjS.o, Multiply ..,. rallU-J M rl
+€Jl i bL:iill L),oljj'll €-.Ji:-lJ ,e!t -.6JSlj^S iL:i-!l 4bJJ'Jl r-li:-l-

Fortrano ,1,:, High Level Language dj*ftLJUl .4.JJt .:r.r.r:-l-
.Cobol

:lntegrated Circuit.iut*tr i_.,'rJr r-- :(1970-1965) gJuJrrJr -

J,fuJt .-,.3,*tll 'ael'-'- 
Q t*.tliJl ,y ,y"'IC iJrt*It sJjlJl o'rrJq65 j..

.;lrt*tt jlr.r.ll rr. gU 
"ry,- 

(3-1)

itrtlilritg.rrt &. eiw (3- I ) J(iJI

.rt ) i.r<,LJl 4 e4te 4; * VVrrt t6ryr-L .1-t(s ;,,rr<l1 ;rllr :IC il-t-*It 6J,tlrll

o,.r *rtstJt ar, iLL*l,l jttnt ez3.+rr.^<J! uu_fll .r.rjllt rl JJlt ,J' eF 6:*
ar5{ tJ .6inch L-r;; tF Js ,- . ;., g!- Wafers s..i jiu, ,l it- J! or<l=Jt tL;r
i4iJl itlJt 6 .:ttt ire J! dlJ! .r-. Wafer .=* ,'-J .Wafer F ,* -its;t" -b

.,>\-ely ^(.i & u. f-1r$f ca J4J!u 
'tr. Or, 6J:.i., il,t5 -,-;1, JoW ,F e;+

t,

T,-, 
*il

Ht



:&lj*.ll
..;J'l..JliJr 4'--)t -

.a+l-t j,.Pt Jirl:i, -
.taiiLt drUr'l -

--.1+l alJl iffi., *rl\ ;5. t,a- pl 'al -
.IBM 360 -*rJ> ilJ- Cul -

.e.iUiLili ,.r"lrr.#,lll 'ev ,:-=el -
.:J/J I i,l/J I .j,.elr i.!J,u ,,rut.:!l6!Jt -

er /rl: Jttrl 
'i'a?l Cu'; I -

4.p'ot4 !i5 6Jl, Minicomputer System ;-L-y't --'ly'l c',r6b -
Cft:rV

:Microprocessor ii!ltt 1l .|.+:(1989-1971) eUt J+t -
irlj-uJj.:g-!l J)l.-.b!tr '.'/l! +-"ifl &-J I d enl+l 6l s,'lj
.rli !e.;i(J I jler.aral ft .eJt:JI .[f l ,.,-r-lf .44:J ,rqLJ I rl.r.)l 9 gtr]t J]t
,#Jl .ii-,|y'l d-.:, ii dr.:-ll (#rjl 

Ll-.Il Liur) .,r+D Jl drt u e"lr J,,t'.,
.(4-l ) J,s-:J r ni.i..J rr

: r3l.t+rr,rll9

u* Jl,-elu,L6,.r i.a^a;:.3 a,F u!i:; P e..r'y'!, '.t^- 
-V 

,# '
'pc ir.,i..:J I s,-ly'l

.t{"+- J.- -
.\tdt itft LfUJI i,r. .iij -

iEr eJsujli,...,, iiiJJ l, iiJl, irll blri, c+.lt i-, u[4] rje.*lr.:l -
.i,il*,lr

.il>tr l UUit e, .:,tJ..Jr ,jlr,f ,.Jrt6 irlt ,al -
.Lt.u.-.t ,k-[, Lrl ;si 6trrl', Jt ')r .j{+t .h-,1 -

.lq JUl, Jl,J I dr:-Il o13 c.,l,l} .:r4E -
l:Jt*lrlr:j}l orli!1, .J,,.ell ::'€Jl .J,.li!1 ,r,rB -



Intel 4004-( I 97 I )

,Jij'?5i,lrA*rrlJtpll! Qrtr3 ( I97 I rte ).,q.ti Crr.i ! (4- I )#tiJt

lrrULr)l,l5jJl.}.;:(... -1989) ,-.t-lt J=|t -
iJi.z ditl) jc .t^z;.*Artifi.ial tntelligence,rrtrL-a)l aSJr Js jl
'.1t . AirJir...-lLI ltur;irU.irit ier-t ils! ;-t[l,--.rB3 $-- ,i i.q

--.Jil, 
&-l ta...J.t rJl oJ*r.;,Uhll

: llidl
.J,ji:Jt eAr-t "rt"ll C Utt" rrl: -

.U? i'JLr.rLiJg,rctJ.a)l ,tSjll U* -

:.'riJl crl..r.ijl 
-5- 
Gwitr i:{J-Ul g.lrl t-61 fr, t., ,:.}4;t \k f ;L-hr)l .l5jJl '

Un *.FiJl s.p d::-)lr d-tt J" ;JJrJl dJt?4ll & C-l ir. .t".l., -l,UIr L.J+ll

,LsjJl .r--e ..lsilj :r.3 -L-r; -fi f.r,t tJn Jt*,t etl"Jt tj.^ Of U .iJYl 4 e* I
j iU--tt ti-r John McCarthy;rti A* LW .ri1 u.3-tll * U tt {rrl}-rYl

."15i.rYT e.2.ir'-^t fL" ci riyt 1956 1V

i";t=!l :lll U-.r-f f.at, 4t- e+A UUr<Jl .rl.!:)l J.r;-1 .r,-.q ,b tb f+ fut- "
.,-,..1-tll '.flir tul 4 A-J-$I-JI:lll ,, !.r. i;!-Jtr5

Westmere4-765656



.ii.rJ I g,. l.q Ut r?r+ j[:ir J.t+ i$ c.'lS.:,l! ii)Lr,.-.-.13r> -
r "Computer Jil*fl5fl".ifiSjlt s.r.t rt 4- I

dr ./11 'Calculate .--4' d+{ Compute U '.ba, ";r-.s" LJS

ia, 1U iir, &r* c,u!,JIrft^. *,lJj.J,.J jt{+.jt .i.r.,r .'Count J+" Litl

J+ d i.rllrll dU .lfrU (Program) eurt J,,., J.lrllr,iL+;Jl J. rr.J

!!3 ;o (5-l) 
J,S-:JI .st rl,lti ilr.:Il 6utt y'rl rl tet+it, kil .IJi

..)t #l .'rlt JJ..*IJ -.,. i-lll 1l.u-L .rUl.J t r!1,, g.er

ilrglrll"le JgrrlJ e.ytrllll.rii,ttriogl:Atlr. d+. (5- I )J3rl

rnk*ltrngg+it-5- |
:Lrilt iiy' gr! c.,trLL.a!l ,-,*) +f obl $rl L*tlt j Jj-rt t .1.i

i4l,Lr l{+ d- ,rl I fr'yl 5l ;e,}t el .j.5}t tej4 u. :(Data) s.,ul,J I -
g.-r ;LLlt i,r j*J I .LrLr * O?t clE:)l ira;l ,r.p ;f ,h8 rl ,-. r-t4

&J;:tl drr)l \e\ * 6t:tt 6trl
.rrf Jl J<j i,, .:,tjHl ,l"t .$' g:(Processing) 4dJt -

Jq k4., d-i 6Jl s,uqJl .2t+Dl il., .,^ (Data Output) suLJr Clil -
.t66j a, -,.3-ttl f.^* ,tq 4 15*,l ot :l ui.t:

,i.,ut,!rr :it5 ,hf *r.!ii tirr gJul+r e ,-,.r'-l.ll &t-a :e,xur dji
&j- lt (Text) .,r."dj I :q, .)t? .a)1 j +ir c,ul,i Jl sl,iJ I l.aL<.!

d,ul--rt Jlri*l

t
rr-Li Jl -l .i .--..-,i. laUt Jl ;-rll,-

+
d.Jf.i ElJ{ ..r !L ^n Oli



et"r*]rr r,,"lr_e ,,i!t JJi, lr.ijt lXtll ,p. tfrJ,.tt-ls) .eg, ,_F ,F *
.(Sound) rij"al t, ,(iS rzc.. .13-"1;r.r) (\'ideo)::.+Jtr .(lmages)

,rsli d-rr ioy t{,,.;f djLJL: .Et:')t iJ., y' :(Storage) j{;-J l -
.,..,. j-l'll fte ;i (Mcmor) )

,jVl U o* l.:,tit,=lt! .c-'i,.yldl3 ..,UUt 4*n uU -Lb :Jt:r,

,, r[ iE-ytt ,r.P v W Jj.alr i4 dr, -lu. f",- I r" ,,,, !, .rurt-:ur

el prl ri )yt i itr rr;.,tp.:,u!:Jt i,F Jl JSII .rr.uL+-:Jlr c,,..J I &rL

"XUl 
,4{., g,U p ;,{"3rdt Ul i* Aii r:rdl, J,lJ! 4,}s ,>t2."1 51 4-"

i,r-,)r # J. kj, iil,,i:-)l * ej 6*+ 4 #t ,jJ;]u4it U -ora Lzrl Oeste

s 74 )ll -h'Licl urll
:i...11EL4 lrJ;:*/ i..EjiJ)le ;" c,l"3J.lte .:,Li\.J I ;x jy'rg."3r :Jtr

*",41 r^i.u JtlJl g-q c,UUl Jau, :;-tll i iJ.hJl -,ut-,.^"t gtr.; itli: .l

F t Cfr ,.r:-llJ I rljJl t{+ J."-./t .rt >'1et4t *\nt l,}tt /44itr

arJ,lt ,lJl ii.;t+> e.:;.- ilt di qr,-rr. qjt .i.4 il! ,|D-t ,iG ,l

Jtlll i,r6. Ots ":t ej,It rr.i. .ititt U b* d;l *.-'rt r J-,i t!J+

..:!i i, il',ll d Ct+,lr i; rl .i.t-J,.,:t.b.ll a,y i,, &t+.1.J; rt Lrr rl LaU

.:..tll ,[ isj I .rlr) i,:itl ,rl..3lall ;,..

,.r..--:J I f-l .F, r.t*.,,!t: ..,141 d.;tiJL. sul+-l d. f3 :.,;KJl ilr--jl 
C-Ej 

.2

rJt,}t ,:rll !rrlr,!t .s-lrj I J:.1 dirllt {' .+t :+)l iJt}t .u.1 "r..c

-,. r-tll jqe J! rL;Ul .:lJl; Jt-ri fi d ...1$ *: (... ;b ":4 clla) i1:Laflt

;rt av bye * JraLl j1 .;.,utJl sr.lj il.t ,r #-+ .,pt- ruJ lu*:-L,
!"b .J.a.: *,lUUl-t rrt#lt r.rr.C*+l ii su)l Jl .r-fJl ti J:" c,,t eLtt
arb tr5r ,rlri9J ,5:t.ci)l gp, t .e+t 4 u- U i:.11 urlr1 c$ 4
LhLt g)u e+r /J,!,:j etuZ.lt )tri)t 

j.;! 4r (.]i .L:hi:Jr iJrjJ i.ti.
..l.lj.ij i+.ru-)l

,r! ly'l ,-rr:i pp ei (.rueJJt t'2..eJeS p) j[t up Q:

Jl ull.(-}I ,-itir r.L:! r .Yt 4 f- lij I 6Jldl ,et .ajl Lls ,J--:; c.-..ai,

E



.A e 'i,rllt.il.iJfl dj$l A * t<lS" L:,., !iJl, ,t1elil ..iL*.{ st'}"
i,Ji, i!r" lhl Jt^;l UJt .(isLrjlr isl-i l) &Ftl r,)t ar)l f-E, c.'t*r:i 

'Jr,.:J 
I

(Computer Nctnorks ;;')t, -,-t.!t .>t<-:; 6|) ;f *l*1,:rt u*-)
Jtn JS C l+:. O,r+-fl J(J :-t. eUtJt lt, "-j}*, ,h tr and Internet)

.,)t ir
rgf,rlClllls6-I

:ii!l ,J.,t i+ -,. r-Et jU{

.:t..$l 1t+i-lr cJUU I Jj,-::r;e c{tJ I ill'ic.r- -
..,.3-l-.lJ ib.rll c,t j,tJt iis,rle La:l ;ir,:;3t, EUtt t, -

.cujt^Lt u-/ *alilt -

Ui.,|.,;,rl !tait j i.eU #Jl-r,a:..Jl .;er ,..aJE -
...,^, ,19 J,ale.r J<-li -,ftll J'., irtnl -

liir t{$il fir ol3 ri., iJtJ J,y'tl iis 3r e":.Jt.IJi, c.,l.,lriJ I )t l:rt.(,.l -
.i-rrLlt ijt4 i.attl c,{,llull5 ,cPltt bt A)

:'J.Jr hll rldrial Olt+. 7 - I

irJ.all 6j€!l .r irF .ttsr o)t*l Cf y' ,..r. ytll sl..u*:rl \:^-i
j4p ..,. j-lll iki !, d:i!)l &!:-.- ) Jti)l e"rl, ,Jtll U.;ra qi !;lt {,.tt

eL:-,- -,. J-t,!l rJ>l* .j/r .rty't .j-:{?L d-,t -, {'-ll itue & i'oit7et

;,, {dt .:lP i.ri c,t.s!t U tr t+ l,r rt.-ll i..ttd e+l e. J.,lijl JLi)l
:,et,Ui:-)l U U "Z J*l itsr rtt', J*),rt ,:,t Ui:-y!

,*9;J,lt slri.rll, 6!.r!tr cJ* t;lt J..rr5 :;Lri:)l ,tt4!)rr {,rEJl .:,)*1 .l

fl+)tr ..'--Js LiJrll .:,u..Jl 4t AAtc QUI €l-jfl ,,rr .tl- ..,trJtr
.g)t {l .rbb .L:Lrr c.,Ltt-.!l fj ,r. .re,.t)lr 6!r!l :,t*r

fr c,trjtr] lr Ar5l lJ frlijts :.,)L+J lJ ri.4!lr i-$lr L-lJ I ;,)tlt .2

!i g*Jl, cij:llr r-+tr giqll f:..a, ,P: .qilLt ;tiiJl :-1.7;e Jllil I

.({ ..o.t:;!t .t.tl.rlle ,:lot}le .r.rt ll) i.J.:Jl c.,)Qle 'irt'y'1 clL''Jl
i.rJ-!l .LLJI ,J".llr Lt.r.ll, JtJ I L:Lr ,Pt a-*l:i,)<Jlj i^J:J t ..,)$t .3

.ts:ll rll)l i;.;ie,;,,lii! .rUt e-rlJ,.4Jl 
l.>. ir ir-ilj-)l

!
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i,Ji, i!r" lhl Jt^;l UJt .(isLrjlr isl-i l) &Ftl r,)t ar)l f-E, c.'t*r:i 
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I

(Computer Nctnorks ;;')t, -,-t.!t .>t<-:; 6|) ;f *l*1,:rt u*-)
Jtn JS C l+:. O,r+-fl J(J :-t. eUtJt lt, "-j}*, ,h tr and Internet)

.,)t ir
rgf,rlClllls6-I

:ii!l ,J.,t i+ -,. r-Et jU{

.:t..$l 1t+i-lr cJUU I Jj,-::r;e c{tJ I ill'ic.r- -
..,.3-l-.lJ ib.rll c,t j,tJt iis,rle La:l ;ir,:;3t, EUtt t, -

.cujt^Lt u-/ *alilt -

Ui.,|.,;,rl !tait j i.eU #Jl-r,a:..Jl .;er ,..aJE -
...,^, ,19 J,ale.r J<-li -,ftll J'., irtnl -

liir t{$il fir ol3 ri., iJtJ J,y'tl iis 3r e":.Jt.IJi, c.,l.,lriJ I )t l:rt.(,.l -
.i-rrLlt ijt4 i.attl c,{,llull5 ,cPltt bt A)

:'J.Jr hll rldrial Olt+. 7 - I

irJ.all 6j€!l .r irF .ttsr o)t*l Cf y' ,..r. ytll sl..u*:rl \:^-i
j4p ..,. j-lll iki !, d:i!)l &!:-.- ) Jti)l e"rl, ,Jtll U.;ra qi !;lt {,.tt

eL:-,- -,. J-t,!l rJ>l* .j/r .rty't .j-:{?L d-,t -, {'-ll itue & i'oit7et

;,, {dt .:lP i.ri c,t.s!t U tr t+ l,r rt.-ll i..ttd e+l e. J.,lijl JLi)l
:,et,Ui:-)l U U "Z J*l itsr rtt', J*),rt ,:,t Ui:-y!

,*9;J,lt slri.rll, 6!.r!tr cJ* t;lt J..rr5 :;Lri:)l ,tt4!)rr {,rEJl .:,)*1 .l

fl+)tr ..'--Js LiJrll .:,u..Jl 4t AAtc QUI €l-jfl ,,rr .tl- ..,trJtr
.g)t {l .rbb .L:Lrr c.,Ltt-.!l fj ,r. .re,.t)lr 6!r!l :,t*r

fr c,trjtr] lr Ar5l lJ frlijts :.,)L+J lJ ri.4!lr i-$lr L-lJ I ;,)tlt .2

!i g*Jl, cij:llr r-+tr giqll f:..a, ,P: .qilLt ;tiiJl :-1.7;e Jllil I

.({ ..o.t:;!t .t.tl.rlle ,:lot}le .r.rt ll) i.J.:Jl c.,)Qle 'irt'y'1 clL''Jl
i.rJ-!l .LLJI ,J".llr Lt.r.ll, JtJ I L:Lr ,Pt a-*l:i,)<Jlj i^J:J t ..,)$t .3

.ts:ll rll)l i;.;ie,;,,lii! .rUt e-rlJ,.4Jl 
l.>. ir ir-ilj-)l
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.!.,. tJll \l.tts,l-.jil1&!br ,*rJts,i-4ilJl .:1"1.l-**)l y, ;(Jt .4

r C,omputer Ccmponents r.rJ'{Lijl OtiJ6. 8- I
.,-,. .r&l qi (iirUt) +.^tl .etiJ6ll,rr : Hardwlre,grtll JISJI .1

,t{rliiiiu( c,uUl r.JB.r);;a.714 : I/O Devices Clr)r., Jt .'}l r;a;i.a

fr*-llt1*1,i,".ll J*Jq s.,t 1ul drlt
:l;! rrUlrJl i}L.. .f il.r3..Jt : y;,:"J13 Processing Unit +f,it ;.r*j .b

..rU!rl t b 9e,-r3-Vl c.IJ^.q pS*:J lJ

,-r.9,-la.lJ qJfl .rU.56Il J.rl ,r(r.:; dJt e.lrl ,rr : Software ir+ll jt5Jl .2

:;$r

oS*r.iltr3,i3J.:,; $rAf *U *. : Operating Systems J:rSr ,,U .a

it-ltr.rt:lr
(.J-irill) ir;51t1 grllt $r : Applications Software :i.i..Ljtl 

e^ly'l .b

.t'ri5J)t*lte.l-rp (-pj;lt ,Prtl 4.dt *1152
,*y eurt ,t\ V',* ro 

. 
(Firmware) .--uJt fur! iJ^,- t gL.ar

(Flash ROMs, ROM) 6t't3.,rr Jtrll Jri 4'tsy sntll ,)t$l eiaql ;r.;
.ilri-lt -L .l31 i;4qiltJl d#.l ;,Sa (Binary Image File) i:rr * t.* j

:;\ cluJr e,uli . ;ir.j ir<r '
.(ROiU) Itead-Only Llemory Lii "*tt -Ftt L? ir, .fl3 e'Fy eUy. :^ .

Lti ftiEPROM (erasable programmable read-only memory) Li c 4i o :l .

.A ;Ft grv q:b )V iL-|,. eu, # ir t*t+t- ;*,ll .q il ;!t b r*lJ ilu leii

.i)t irz":L, €lJ. iL_lr,

EEPROM (electrically erasable ;nogrammable read only Li u 4; A j .

llu:-t r-r c,utJl 3s ,ili (EPROM) tsli 4 ut ,!u.rxs !r-1 ;rslix -#l br memory)

'itlL:':ll ii;JYl
.J-rl er-r ;.,stiy (Microcontroller) ;*, 6* U Jfi L-gl ir-rj<J)l c.,t#,ll J;l .

JrJl Or4LJr clji,-J- J:. &iL ..4lJ1 "i. {qJiE #b e+r., ;itLlJ ,.ra' .fF! ai-r

irlej ;-it-ij c.,l'iUl J.ro) UW als \ |fV (Microprocessor) -;- &.1-E ,.s-r+ il

+ ., f<*lj ,rLl:6.U.r1 ,r c-{tCl g.tlt .irUlj >r-al LrlL,l1, crul::ll .ia e]r);ty'tr
q;5[l JtsJl ..i)A:r) clli-e ;1 J:.e;t* r,, s".UJl Cy't ti. . ;t:rJ .(e,t+ly'D .*fll

.i*:.:ll islJl .i),l:tL jt{?,Js .i '.:f.Jfl



r C-omputers Types r+r.llCllllii 9- 1

d+-ll .i!3 j g,L .-,. -tlt a',ai ;' 4;l ir, 5u^ .rUl ljrl di

i..a.p r-.r. r-t!l aj,a?l c.j6 i;a.1!t 
"1r G:,., il! 4i .c,t.l.rr:-)l.e JIS-r!|, O!J!|,

Jlurl ii e"lr iltE .rb ..,. srlll fl',.,ri,|Jrjl u.l .elsjl ,:.,tsr.i I i d*--r
; Lr.r*:-r s,. J-ttr ij,.+l g-;t Fl otr .i-lt ft* i#lt iJ'Lll, d,rullr

-,. -l}l i;a+l ga./i clJi g, (PC) u..i-rJ I -,. J-l.rl F-lr ;* *1t(ll, JjUl

\-,. 9-L}l 6j{+l U',A* (il dr:-, il ,q..J,e7-V1p.l ut.r"t:Jl qr$;-r dJl

i,rul iieJ| Jtirl J+l -=-ty't ltil r,!| s.,ury'l f# dl ..fr .ire-r f'9 d:!

,,)61 r;,., ,-aa ;llte ar!

.lu.*,-)l j, e-l\ -* -
.'1,)lr e,.rl .,..> -

.ilrIl i,ULJl qt -.__ _

"L;--tt *s --ui 3 -

r (By Purpose) r[ar.ll C lijll trp *a{lrrll 4i-: I -9- I

General Purpose Computer i,ul r,r\rr\t :=.b- -l
.:JFt :-&l tl.: azrr)r,[ i1^:tt rl ,r-,.Jr :lJ- i,t Jr .Jily'1l glt tlr p-:-,-
i..;!rJt e)rLfl ,y j.F LJ,oljlrJle -ilrrl {rLt.,,,, ij..all,
li. e,t lri:-lJ c.r)t--r:-l ,p ,fr- ) .jl JJ,IJ I 3(rr i-J:fl f-.LdJ 1r

dlrjl .- Jt<,.51 j .Jtr:-) d,l$l ijjJfl .rl4.i!:--ty't ir Lll
.rrd-ll # j, arJ}lr ii,ijll ii::.!Ejl

: Special Purpose Computer &tlt rb\ j.tt -"?.tr -2

-,. 9-t r J:"1 f-: il ,.tl+l U f.o W btt i.l d*- y: ly'l a/ Lll ljr
lil :.l:,[5r .lE-..e;jl {." J+ ;r',}t !l'i.Jt ,L,rrfl +ilEJ I e.lrl J,5,

i:j',a,tl c.,l#l j f-rlt .;. i.-Ei!l .,;i f<a;lJ i.r*-il -: ly't UJI
;j..*!lr 4y'1 ;;?!te c,trp t, it.Il, F,ll ,l!)l ;;ri j ,,<*j t,

.(6-f ) J,<-:J l ,bji, LLJ l



islirt3 irtdt .rtf'Ir c*1rbr,y e3trl ( 6- I ) JS,iJt

: rtlltf r+dt fpr +*rtf*lt rfulaj 2-9- I

.0-D J,<.rJt .Single Chip Computer e.r-lrt a*IdJt ^,:.lf -l
.#Jl r<#ll ,-#t i,LJt obtirt .rt3 .*ty't {jl .*nl €,
,t btr cruiq jU,i 6J'tr Urj<J)t :r.Li uptr * lr (Microcontroller)

f<^:Jl J:" e;X.7"!t J--i 5"rtt qk g. ,.*,Li J*t i,-,,, itt ll ier C^f
.+lFlllr ;r$;t rrrilt .r)ut Jb qJilr ;;a.7':lte .rrLrrte UqrSJt .r5lL

.it*It, ..:1.,f=-l I lU! 
"<*:t 

t,

,drl9I l&ilr *yrrr.1.c elhi ( 7- I ) JS,iJt

=-_*t

l

ffi

=



-,. r*l- ,l PC \J. ft> tdrl :Nlicrocomp utcrs

,Jit:fl d L,Jr.rt # ir Cor-r Notebook 4ji' .,1,.v 3l Laptop Jr'-;

i.J.:Jl cl,.-jll, J,.,Jl JSt lr

\g- p .trt Uf ;f .f :'t-, Jr+ :)tinicomputer 1!y'I ..,. J-tll -3

J- ;r.ti:-tt rrr rll u! .blr i,i qi n[.ri:-ll y elp e3-]4l lj, fA
.Cache Registers GJI .Lt, j 3^r-1e .ca.r

.-ly't y LJJI Ur d/J ti? '.>t-.;p":, :Nlainframc rr<J I -'. r*t'l -4

c,l,.-jfl ,! $U\7gSt,*SJl jL' ji- i,l i,r. J.,1, aI i ,jyr*-fl i,..:*ll
.OllLJlJili,;eo1 c,,)La)l c/tS+, cl,,tll, IJJJI r' lrJ irJ.J I

&k--r,Ui lr)l"lJ irJ- by'l, [.-- tlrJ:Supcrcomputer iiu]l -,,. j-l]l 5

lr? 14"5 .:t?n.s U+' .-.t!r dJl talLt frr:-.-r L ;1,.r*:-ft i,.. ..i)I d4 i'l

":;J. 
13 *rl .i;J I Jir .C-*l .el^!y'13 ,1t;i)li !r-J:Al Fi..rJl5 '.rUU | ;f

uiJ irt<.) a,<fq ,-.,,r :Desktop/ Personal Computer lr.(tl -,. J-lll <

.istl JLrXI d*:-.r..-:<fl & J.e

(lap) ralr (top),rrrl {.r, r;l(.) ,,-ll U+ s-, :[-aptop J#l .--'rt}r <
t"5.jr+r Jru j 6,u!t b.il i-lt uu d.r.;lr..lrltnb $it,b'*t
Cl-.rr<J I ,l+jl LtLi; t 

r3 iit.Ljli.'r{+:J (t$,.j i'lr) ilt ll) l-.JA. * *i
.c9

!ri5J I ,Notebook djirJl ,Hand-held PC (HPC) Jrr-=ll .-,..1-tll (

Jsit)l ,*r+!l ..j'r1 .,]<Jlrl J.iJl er*i;21 ,e:Palmtop
J#l -,. J-tll ;tt;\ |::!-t g,^rrJ I -,. e-tlu .crt4lJl irjir s,UUl lli
qi u. rti:-ae l.2lo 6t s ) UtrJI f--' L,4,Jil f--', J8 J5'1, laptop

.(salesman) cJt,=ll rjb.rr FJI

.(8-1) Js.:Jr .lt ...et":;ft



rhlljr6ilt g.rc *i.l1: urr€il*r ( 8- I ) JS,iJt

dj..*;t-67 :PDA (Personal Digital Assistant) ir*r*Jl .r*rt rcut (

#r-l- -i't-r dtS, Jt."r{r ,\r-jJij)lr d.SLiJtlAUft A b.* 0l J-<& ,,rrg

fhi:rt O* O+,"11 g"iJl lcul}g C c.'tit rJldBs)e .Cellular Phone

dru-," i,iLarl ;,54e.gElt *-) .,,i.q Magic Pen rs ,F * -il, )W
..rtr./rll ctlgt *r-.t yJ-!, g 4,

,ff * ,h ,ff LrU aJ ,rf ) arLe :Home Computer f,.ll ..,e-tlr .(

ir-S itt*,,ln arl, )Wl ,5.*t.Jllt ,!*j,iJ; i-it-: r.J" .4:l jk*t g,..rti!,Jl

.rl,jtCl uf.rb g.rr rys f:ldt, -,1^l!t.e iLdJt eL*tt, q#ijJt ratyltlt ;,e

.(9-1) J.*Jt .4*n ,fltf ;t.r*:-u UBrt ga

ffiG



dj-iJl rd}"Hl
,. ;i.rll r-r u.,lrll
YJ

,risJl r;3uts,Jl

G,.\

.t
\--

Sblets dJIl +-l-t-il

s..iill .1rJ.!l rct *rll q.Jh.,L.J

martphones i.sill dlJ#l

ilut r**.trejt a 6ltr (9- I ) dsGll

J



''aft 
c"-.- &- "j.Uldit- r--ly't ie iirtiJJ hLt J*- (10*1) .}<;tt

.r)t, b-)tt

Jt 
j;r!l Jt O:Xt 6r.& Jrr.t$

io*,dtg a+Jl ,',J- .1* ,:i#.ljrJl i)# fu,,,li" (tO-l) JSJ,ll

: Input Data ilt.Ul Ogt#tt ip3l !1rrr y{#t rJl dilai 3 -9- I

:Antlog f-omputcr crbUl -r3-l!1 .I

,.LLaJlr;rlr!1 na2r J:. -rt;.:-\ # ,ll.rUtJl \ y,l*l U Lfl ti^ d,,
i\r{la* .ru!,Jl #, g.1 il ,i/1.,. i!-Al :+l g,. r:UtJt a'lA f* *1 ,*
.ilJjir .iL.all ,j ll,t f<-:Jt c.,t"Lr + f*-, .grbLrJt .7rtlt .l-tr ;.r:.
Jf eril li.6 f*:-," LJ3 .A:tLdl ..:tSrll3 gJsdl3 elrstLJl Citj f:.,a;l
et.5rlls 6:ttdlc,;,,lritLJl ek, g.(:.:Jlr f.r..d)t Qc *.ullt f"l^ll .:,>{5*ll

1
.9

o
a)

q

1
q)
(,

T
4).Ia
;
L
e
-a
to

..rtit::rl ilL, ii: C irlUrlt *lF jEi !lq#l ,;.,$Lille dLJLi.Alt

r



rDigital Clomputcr .rjr1 -,3-llt .2

F.j ilul, t,t,'; ;Ji,5.;J! c.,!5J I el i,.L!rll ,:,Lir::rl g.rl I -rt.ll .!.{-r
.:+3 rt.r-e!! iJ*llr urir !..Li l, ii-rt+:J I ,.:,t*jll j il,:-ll .,UtJls i5r,
i4:r j'.jt;:lt Lilt i.i.jr l al|> )vie:,.r.Lj lr irrt-:j I g.,)I...:->tl t.j>l"

t-::ir d Jt-^:*)l gL- gy'r li.-r.e ..:,L3,lJl3 crull Jir glU ,e i;i.r$Jr
.+-u.Alr i:-lJ lr q.i-:l I c,U"fd I CS ..-E it ;1 ;Ut

rHr brid Computcr ;a+1 ,,rUl ..1

J>D, sP 6*- tl \s-plC lr qir l ,-,t-d;t uat a; g.. it5 u,j-$t rJr g+
j,. suLn)l 

"[..3l e* ...-ly't .r Lrt Urr .4.t qfi {i +qJlr iills C.rl3r

a/ .iri: L+ t.rrl ,.ir-l+l ;r eUut J? J' 6rrdljrl- 4j ;&Ul a4Py'l y'

J.(.:J r .,r4ill cir l dEir c))rJJ iJtrJIirJlr i,rry' I J^iJ I i'J iJ.bt:;JIt , ly'l
.(ll-l)

'- . J-.i

-!il3 rrr.L

(Z,iag . ZJ-Jgli: . i*.ir I ;s.9 ; g3tr'l t I I - I ) J(iJt

I
c.r. 6it-:

,l-., +r-t^.

.r. 6!b



r Op erat i n g S ystern J*i.i:f t,ctlii .lrtri .r,L *t*trCt r.i*ir..: 4 - 9 - I

Basic r* .L!r .:t-^*rlr,.-rl Operating System j.i*jJt fs.r..^,-
Systenr 

;lJLJt 
+t-+trr Lf*l+" .ilhr,J*: r5J -,.3rr.lrfeq 4r Software

g(.,,.-r -,. l-tll 1t-6a 6.21:! pr,rl :. -L'Jl .rl"+llt U b.* 3r3 ,Software

.-.,. 3-rlt h p.- dt dCr, dLrl,t iit<,

fJL X*i,(d-+ll) b-.:llJ+lf fU,,+, F;-ll u. jrtllLi Jd.i lif
ZIOS, OS/390r SUN is; Cul ir SUN/OS Jl. 64SJt -,. jrr.tt 4a+l S;;s
r?tp\t.1.;-:,:, gi.5 Microsoft ;.i;i-3 -&"u 

"6; c4ll, .IBM is; Cbl f
- jt 6-Ut, Windows jlu__y'! i"LJ )tr-?lJlfl.:tt tjr rJLl .:r-:-t.e DOS

.ifri:Jl *=,.lrll qi e-tr J6+
,F|S-t.r.,rLlt MAC OS jjt" jnr fUI U,r ,r+.ifrJr,*Jtf.Ej y,
S; c.-r;:\., .Macintosh ;ySt" 6t*ft islt *tf .{ .ts.5rilr, Apple

e+ llri:-)t d +;K.l.J ,JiJt Unix OS.,,-$r: J=-:ltf,thj 1969..tr Bell;
iJ5.l" y, tr bJi 6j{4.l,Jr 4r:; rt rlj clzl.r.alili.t .-::i I dJ -,..r,-tll i;a.71

dS ,-, Linux FrJ .f+,J tt i. rri Jr;..:; db CtJl f tiJ ;ri,lt r;kalr C

C L"t, ,Ee U fl iert ,:,:r- r! lX fc*.dl ,-.,.5,-tll3 siju)l t'J"- .ffr-,

Macintosh .-iJisl-,,.r-k
Apple .I,j rr.

.(12-l> J.*Jt .6r*il .rt")jJt

IBM ei qi gl dr lenovo .+.1."L

JS.lltrliJg.,,r*t.drrjle.E3t i ( l2- I t J$tt

*



:jti t" .:y lls,

.a$l -r7.,Vl ,\f jl iJ't ll 'oJrJ,.rtriJ-ll ,.,.5-tll '.rUtJl

t.-,3-t-!t t+ 1r+ Jtjl iJrl .tl'JsJl l, 12,)"

t*,3-t^J,J ;,- irJl .)UJSLl t, /3.J"

tP'yl .f i+ .Uyl *IJ*IJ 'd.rSUJl :iJ 6:--rlt .+-11 V l4o.

.(PDAJ qe*.it lJtr"t-tlt €,e# 9yV,fityelV-
.uit:slv,ud VyV,(PDN u,A"ill u;)t 'trLlt*
.(PDA) f..*.rJl g,.lJt Jr.t-lt 1fi: yg-V 1te -,yV-

*e ?pl,e,(PDA) {,er,;tl lrlt .t"t-tt d: ?rV -

:*;!t .rtr.a:;^lJ r;l4yr, a;/l ;^il! J,rt<Jl ,r.LJl .-)l .51/5.r-

i;l+)lixlt 
'-)l

L *Jl;ilJU ,*,)l't t'*ll
DOS

ENIAC

HPC

IC

LSIC

MAC OS

PC

PDA

VLSIC

36



:jti t" .:y lls,

.a$l -r7.,Vl ,\f jl iJ't ll 'oJrJ,.rtriJ-ll ,.,.5-tll '.rUtJl

t.-,3-t-!t t+ 1r+ Jtjl iJrl .tl'JsJl l, 12,)"

t*,3-t^J,J ;,- irJl .)UJSLl t, /3.J"

tP'yl .f i+ .Uyl *IJ*IJ 'd.rSUJl :iJ 6:--rlt .+-11 V l4o.

.(PDAJ qe*.it lJtr"t-tlt €,e# 9yV,fityelV-
.uit:slv,ud VyV,(PDN u,A"ill u;)t 'trLlt*
.(PDA) f..*.rJl g,.lJt Jr.t-lt 1fi: yg-V 1te -,yV-

*e ?pl,e,(PDA) {,er,;tl lrlt .t"t-tt d: ?rV -

:*;!t .rtr.a:;^lJ r;l4yr, a;/l ;^il! J,rt<Jl ,r.LJl .-)l .51/5.r-

i;l+)lixlt 
'-)l

L *Jl;ilJU ,*,)l't t'*ll
DOS

ENIAC

HPC

IC

LSIC

MAC OS

PC

PDA

VLSIC

36



,q,

-L.

,rdtlll d.flJl

;lI'l'lyl,
t)rnpr)tt{'Il1#

+gxlCl *tit5.

-;t l'I

l'll,'llrl'l
{iomrpmkrr I

37



criJrJsiJt
?,"tiJlgti,$

Computer Components

CPU i*41 ittJl 6.ujS r-,. jrl.lt .rU3,i .-J, .iy't J-dJt tjr J..hr-
Input/ dr)t/.teryt l*+lr ,software et=llls Motherboard p'!r Clr.r

.Output Devices

r Computer Components u.rrtct &gr5r I -2

U J.* V.rl.ltU! ,"Computer,-.3-tll" jt{? s.e-., Jrlr l; J>.3r- )
irt-4 f le Hardware a,:lll a;'!r ,.*."i, ,-an F,t-, .t-^; ;$ S9l
.-.i .ll ,eljilt3 ,rJt Jr:Jl Jl 4:; dJl (e.lrt 3{) Software .rtr+llte .t4*l

4 L* ;s!r.r ." *rr i;6iil eie i0.-Z> J,iilt .&r., *.iitur 1*) "r;;!r
,r.ls t l ;]<.:1 4s #J ilJtJ ':o,i, Ag.l ,J J-* -. ,-b .gle osft ..,. jrttt

k rJ 1-- dJt, ;i#Jl ..,.3rlll €rUF dH it)t^tJ LLt gbtQ-2rIAf
.J.ailt ti.r 4 jraalu

I 2l
.raJdr i;tj I

.- 2

nlr'.rindon-s" micrcsft. com
]51
16

1

)

,+:11 g3rtdl f*aiirl Ol&{ll, ,|}. It fu1 ( I -2 ) d$ll

4/,t*1, ailii*.r5i 9 ur g*{.r.,J I g.t*."t-ri

L_l

E]



'()lltn)llcl\

9lr.J

frlll

Temporrry

ei!.Jl Storage
0i$l

Pcrmrnent

dhll

gyrrlJ foajtt rti'Jl r[, ?lI.Jt giy- lrlrr Q'2 I &t
d'}lt ei6le.Xtr)l ap|'iJ:*. -,. 3-[rlJ 1,-itl 't'l,l Jl il'tJl 0 ofu

.(.ir#ly'l) L-Jtt * df.ltl 
"P f tu-f )t il{rllLt-ee

r VrrtCJ fltlt,it*Ill 2 - 2

r lnput Deviccs,ltirlt;Ifi l-2-?

:t{.rl i,, ,*4tdilit{e Jli,iLillUtgq d;tJlrJt+) i1.7!lJ^ di:-;
:Keybosrd ai'Litti'J -

Strrndnrd lnput l)cvlcc r*-Llll Jt*rll )* i*t GtUll i'rl r^'

* ,s*ui ,lt.J,lr!t *t*s)tt;q./il '"t'!J|.tt'4 C itu, '". r-b'll
Jl F djl) 

o(QWF:RTY) irt rll *tAt 6st L1<tl ijl,l ,F qt ep
.Crull l--) u la= eil 6aa (3-D 

J,<-.Jl '(GrtAt'.,tt *l::-ll gul

'./tf'a-)lr 1/r L-N/)l ertAl dr{-y'J t-lri:-l ,:s!l C=.-':Jl P (QWERTY) qiS'
iJll F; 1r ty. 1874 P ., ^i. d;t^t .?tJ e i.cn-ll ;u 4 ew'z;- J1l ;t' ;l

L]

L



: Mouse (i,rlCl) urtll-
;^:^,3,(elJ* Jeq 3i) & p,-,. l-b..lJ *i f +Jlta?, # p )W
,t &-i pq t r- .rruJ ir-Llt iLEJt .(pointing Devices) r;Lir ;;a;i ;r
/ill C-aJl !-iV iere $tr:Jlj k ti -. -1,.[ll g.h:*. r:rl.lLil Jl +Jl Sf ,l*
p4,rt r.Jt,.i!l dii +ti U dilJ j54r,utiJl .t, (h Mouse Pointer)
.Vgt L,u ,t tr,j, 'lb;;,t3- g,3U iAna J-i .rl, -hi.iJt .rr .-.,. 3,-tll t1,

.Crrtt 6.tlt gfu 4u ir, .* .rrtll .,,-jI iiJ;3 Jt<-r[ g;t {5-D J*Jtr

S['S+&9f,?[e["Ht
tlqIF+q['+

i,rul t{*L {,1..J- rjJ ifoEjtt !+e gr3ur tsil iiljii ; uA i eag 1 5 -2 ) Jstilt

:Lel r,rUt {rl .f -g.r.Jt .:.tLre

oll .j u.," Mechanical (Wheel) Mouse (;fJr ,i) ,,<;r<,tl ur.rul o
,<ttt- .elfll j r3r.jJl JJ elt U^r) lr,rtlt J*t..J.-J,.rr[t isr *

.(6a,b-2),;*Jr
,.r,r[t #-ij.Sll .JiJl 4,, Lt,..! {11 *.rr:r.,- Qpfisal Mouse ;.pt.r:gr o

.(6b-2) J#,Jt
Ui-,-: iir,rfe[ pr rie ,.r"JUt dJl crr>l J^J Laser Mouse.r;lJl ,.rut o

.-uf !t *,t--."11 d^irlt d,r*.al yl t{+t4 C Ut lf 6JlJ ?rJ.iJt u,rtll
.(6b-2) J.*Jt .ii.iJtr *,-rJt

; ,64a-:F+*E.iuo:r;d

I

43



,d*urrJ", ,tfl ic,d,,i,N o''b
qsA qb

t-ftl i r'.rt l eJllJl 'r$A -a

seurt lyllJlfrlfgt;i16-2tJ$tt

t,i-P V V:-t4 €t#tt iflt grrU 4r y-r

USB ;d,1ly *t-t ,lr,tr! .r1ut J4i 'tll- a-h e "Wlrs" ;$L' ,s'* o

.' JP(l'ort) i,iill 0t5 lil Jiil USBr PS2r

}-"- Ltl tle "RF Wireless" Lt,tt)l .;,ttrtt fl.r;!t ;/L'l oou

wi i;t, -5\l ,l RF, .:J>[-!l $t lui:-)l \+ $'l &e{ -''- 5rtrll

i;4115': f{ Jt*-l ibs (t*;,.list-f *- ;F: 'g(L)tJl .rrtltr .il--

iJJ.}t '#;*l ,-A^-"1 4W ri tdt U l*.)l 'it P U f )\t 'USB
.USB ib i*. Jt*t 4iJl.r

;( t* n-lo. Lt"Bluctooth Wirelcss" *.r.Nt fl.r;;'L itJ'Y r"tv
iJE lit..,. jrl,lt l*e rg1l4) 7-.v ) c! :rr+ ,)t.'tl '-t3,,l4;l e ev l,l't*:'l

.rr[ +eit l, d!a-t tbe St;2,,.4)'t -i*t'g!.Hl1r2.o * 6.i]- tt7./4l

.0-D J*Jl .Rr

.76-74 .Ml rtl cl,rl^tl u a)

&lt rtLreeJtg u;ddl nL.,/si

L-l

7



Snuatootlr

se$t,yitirr*e-ttii tl -ZI JSat

Trackballr&:tt;j-
Uu,2V lgt.,rl.lz W.* Jl.t;;-i ,;!ettt Q6f U IrSs ,*Al qgl y us
.6;1 

9wL. 1,ilJ 
(jsleD ,; altc ...a^:tt 6F irLr,r * *tlt *l-)t eg)t is1

2plc "r;lL ;g.r..tclt CfFt Jl.r;-t f ,ra UU U{ +Jt, .,t1;e c.1ti itsJt i,t<,
..(8-2).1,*,tt

4FrYt ,,,j,tt

.*itt $t

7f itl2t(8-2)J$Jt

'i&iJl

qr i^l-l,Jt t*! ;.tost,All r'-il tr:;tS Ci ,ts O.;r. g1 1952 lr..:nJl;Js * i
rtr;;l DATAR.,.s.r e* # Ll* y:) -$tt U*a-i,i,"r<Jl ii5llt i-J^Jl
,(JYl .,.irl J'trJ !-i.djr ct-- €ijrr "Digital Automated rracking and Resolving"J

Jrs {JJ} W: a {i;t '*tr. tL Jz*i p ,:ttJt:, u 6JeJt ;y ;" uuf .:n:Jl iJs dJ;s
6Jlj u. 1-t-lt .rrt4 Ut- Jr.r k Jts U srri,Lt ,+tt .ll .SLt .riilSfu At* ,jj ,Wl
;-ii #:,J.1 s;-! it+-.r"rl,ll ;F.rt t-.L .rpldJ yjdl ;,s d^:; t.6;L:; !Lr, j c;B

.*e dll ,:,n-^,"11.' C:il-j.*>)l

LcttClrg-

L__l



..-ilsJr6F ;an {i!;ki (9-2) Js-!l

e
\

ry
\

q

t w*
1'rackbal I e&:rl ri grii I 9- 2 I J5itt

(Touchpad) -*!t *-.t -

f .rr[f .J. l+ {.Ui:-\ itJ-a4f '>li':t 6J' i'L-4.J'-JJ u"t"'' eU *
o.9 .i{ o.[., .ar;r .*ly'l t;ar::;t olrly'r 'ih-Jt lb * Vl4] a-]
b e-P ,f :rAt 3t n,;J1 ^4, ;*" ,F dt rl Ott 'ilJ rtl Y: -ty't .i

.(10-2) J,s-:JI .irl<!)l fir:-- gltrk*t3:' 'USB-lt

175!Le itr: ) e*rljl ?r!l j. &fi I I 0- 2 I Jslilt
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(Touch Screen) ,*ri i-tJr utjr -
e-)l .rl:L,131 -,.9.1{ fSr.:Jl j, fr*:-ll drtl,! i.rtrJl ri^,rLr,
iJ)JJ m /.)\ r;utt & tr* tE, .,-, ;t:i ;r.b e ,16.*V:!-A :.itjlJ
c.AS.,> tsb-b2 (llb-2) J,*Jtr Ola-b J,*Jt .:::aJt *e J-i j\Fll JI .r&

-*;

G4n-, \
>

s
Doulr€?lp

.,,tzq
FnIE

lA.iU sle ;yal 3l6.atlhr:-t ta.ij:r' ;,5.ll FJt

(a I l-2)Js.iJt

euit.i.lr;grii

d$lJLt,rirl

$
SUOE

$
ptlto{

$
Dnro

s
7p

t
S$DE

s
16tDrrnEss

/,s,\f \)
FIESSTDHE

s
S}IETD

.rtt iit i"te ?;9fr l-ouch Gestures u,.rttr !6;e (b I I -21 Ssitt

t-

LI
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r OPtical Scanner *ilijl G.lll -

U-r+ ii5ltr ieJ-hfl c.,l,ru-lle *:-)tlJt r! d ;41 ftll di:-'-
*-r)trl ,r,.alr ,,-*grc JL-:!it{e J^ 4;1,i4r rr JllS-.r't i;tl' 5-1,
UJt dr:-,- ...,. .5rt!t i!-t3,1 l.€.ui:-l i* ryr;<f l .4.3lJ gept ri .Jt5*!!l Ji

,.a+e (Bar Code) 6i::ll ihijl &ll irt--:ll e>tlt j ,i$t g-tll .r' #lt

A* ,=dr, .-,. i-t-JJ aep\ et.3-'Jt Jt-t) g:*; e p"dl iJI os art;l

.02-D J.*Jl.eui r,i rlu::-ll 4 k.t'u'-t
D i gital Camera irSrt trgtSt -

3l (Images) r/5 *rt3 ,lr- irtll euUt Jtrr) iJrl .>t;^rlSJl fl;:.;
.,.-,. J-b..l.l (Video)'S v;t

.r-*ll f, J-ll ,F, Web Camera Y"-rl lr"Ui .ir-- t' iJLir

-g*t-ij5tlt euJ ., [J) F,1 a$*t * "-:t .t* & o* e('r;;yt)
.rl;i.,ls rlt.oj ..-,. i-UJr1 Vfi f"ilJ iI'4Jt 'bt'iijt jS{ tJ '(Skype *'-t'(-3

J.*,Jl .rlq, JS+ 6JS, Uy ,)il c,,U*U erS' VVt '-'..9'-tll 41 il-a:" AiS;

.(13-2)

<i-_l
(.,rl.ri&Il!/og.Ol.tiidlur;ri!'2) *'!''rlgit4Uli''iiui'gt$i112-21ttS6tl

-.1

L-



eilin i+dJ Or{rrS -a ( I 3 -2 ) JtS,iJt

g*trlJ .jja Xa srr_f-Jr JijJ rryts _c +J r1rg _b

:Light Penritajr/ilr-
#.tj5j)l rrte3J.ell JL* lrq 4SJr it<Jt d f**, djjt drt4jt dd' q+
; .Jl ?-t (Bar Code) :-: .lr .ru)l*tt btf Q l.ili frru- u .-,. 3-talJ
ii.tJt ;,. o"t e JSlr .,,.-Lll ijt+ qJi gt ,,siy't UU * p-Jrr ai'UJ

.04-D J<lr .++.rtg

(b)

d.: t .r{ii.,rj dFtt rtiJ I u, J ts,i i t I 4 _ Z I JSit t

Li
"€il

(c)

*



: JoystickrrS*itt t as -

* 6+t,j fxll c,bt*)t g ,) S'-/ * .rer'- ':Lt,. 31 t'a" I
i5(:,- 1, eJrr,rr#Jl .r. tJl d fGsJl i i'$:-ll Jtr.:)l'rl'ue .F\ ;.ePlijLalt

6,u 6r u ..,*,-," *;;ifi':If5fl,il*;;;

l.*i.?.'. & .^c
)3-l
^r-t

,r5riJl L.r J. Zigi. Jliii ( I 5 -2 ) dSill

oJXi .r ,:1 .L€;!l,, rlq;1; ,f .l J,J,i: rt-'r.3rbJJ elj""'!l Jt-r) pu:*

c.-.r- Jf-rl j54 tJ .+Utl gllt 1l'ra':-\r -. rH ry'.il 'rl'lti)l Jt-ri

!Cr6-2) JS.:JI .4.at, e.l, fui:rt{ ,-P Jl *-*: -'. j-t}lJl6-rJ!'

eqi$ j. risi. Jsoi ( I 6-2 ) i,S,ill

-,!+*I3l 
6r:**5ir.,+/rll &9r4gr-
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i.r&ifl&iltrbtis Optical mark Reader (OMR) a**.Jrek)lrJrd't6 -
; Bar Reader Code

fU;lJ ilJ,rJt ",{,-}Al 
p ir-r* eULJ e.,.Jt rJBr)l C .,r!f f.ra.:d-

J*,Jl .Ajtiltr.et.r-lt di c,t .::ft V *rL-;dje rJBr) f*r* CUtr(rL".a.lt3
.07-2)

eetilr 2,u1.il 13 ?.r-rlr 13 UUI 6 ti ;..yrSi i ( 1 7 _b Jril
r 0utput Devices ar:,ilr rlai 2_2_2

k^+r .11 6u*,. t:3,-Vl gr lfUJl .rt JLll :W * J--, dt ,;*l;"
ga;).d.rLfl 7i +-.-: Clr)r ;;el U;l-"rr rJt<.li ,-.rr,1oJt #.r

,Le*i .rrf ,(...,c,tj,c ,i1g*
, Monitor (Uitil ) fr-rfi .lr.l*,r 0

)k+ .rr;, .V*t .S -t-* ,f* t4SJ tG;Ur' *,"f +f- *U, f,
{: aUl arry tru, Standard Output Device q-u!r Crr)rCRT (Cathode Ray r-r-ir$l i;!r -,;i ur.! r.6-f, dr,^g ,gy i.p-a
;;u.e (Liquid Crystal Display) -LCD- #Ul ,Jrr-iFl uur .Tube)
.j -bta,lt 're .sU 01, .Jrilt U .;Sl;;Sr #i f+-r ljr ;t:.i, (plasma) r,;>lJr

.(18-2) J,S,:Ji .t+jJ, ,,.;JtJt d,S-:, dJt ,.rejt i5r J!.e- f- i.rUlf

_ffi,I/

.-.s.
tl\'

dJr,t ljriLa r,. eir.i t I g-2 
) Js,ijr

t
L

t-l

L

t



I Speakers Olc!r.',Jt -

frlrJt C tl.difl J i,t*-ft il-.r}t .-*,tJ+l i .,-Li "fi l 'rLpt*'ll

drl * W..b f A;* c,,'r'a ) ,;> i'12JJ elra> '*"1s .r"i'l crtet*j

t* otn e ,* ci,LJt ua ,5Pc 'bs* 4 'P '-'..ertll ;t" cIHt

gtrLJl Jf:.re..:.9,.aJ17t+s rf 4.ttt '.,.3-tll rJ'/ i'rEJl '*rrJl6ru)l lst
,iJ,J|.*ly'l i*JJ,Sir;r-rll * et*sll'".ertll e b.; dJl ir-afl

.(I9-2) 1$*lr .(Headphones) r-irJt +t'tr,

.tet &p up clrJ,tJl df) (.rtjtJl i)t eD ,''rett JPy fw''
ctu-rLfrrqu) ir:* iSi]l 6r#l ,ii-pr;[.,u; tJ'{5t *)v iJu lrte t$ir

.QA-D Js'iJl ld' tt<Jl lrt<.l g,

rrB
a!S::,:bt 4 . gjr leil y ulj Et cl#r . :J-J& ALel..,' I ntgU*lr gr grjii ( I 9 -2 ) JSi't

sslilgbb.rriiii$;

'i t t ailiiu.Jri g,-rg-u/r.Jl ;t -,I-,,i
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d,.$tJgirrilr,rr,riirt, 5!*i djr i*rJr errurry-{*dr .r.rb (20-2 ) Js.iijr

:Printeri+thfl -
(Hard iirl i.nJq ,g i;tt,Jt*,L ,j.r,;,t *trt.eLrltCti) f^*.;,i,jt g7;1e irt+Jt -.rLlr l',,r._, -ilJ,t<;, i!.r, i)il +;t Copy)

:rllr,tLJt .LJb ;,e f.rA:_lt
(Daisy WheeD 6#i crL,rit! .t

jt-*t i't+ &q a-r..S 4i e. g#-)t ,l ,t* ,* ,* Lp jrlt
rrLUtb sr: .Ji.S e J-, Cft elJ+r ,.)JtFlr *t \-i# -. Ff! o:,t *

.:;r,,4<Jt i;r$t e)5lt #, dx; €yW*t *.

I

I| -' .,...- . .

^a
.F

*,

r--\L--

L
L_-.
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(Dot Nlatrix) ;)z ;,t-\b .2

l"5r .r!1 4rr ,* irLJq i-;"'rl !rl' 'bl'j Clr) ol! O*..r1, fo-
Jr, *U{l fr ;r\Llr LJl? inli t']sr 

"J' 
"h' o.b ).l, )ti Lls Ot-!l ''r' )li

rl flj;Jl irr.b i €&tLJl ^i, di:-rr.GPi)l u. [r elatlJt ..it ,'att 1']l
4.rl+C I s)tll iUrS

( I nkjet) /r 6;..,tnt-u.3

G:. lrL ,t -t di:-rr irl * r;v rlt U 6'l'* {)'; iXl'li J,.e't

.r^..,,^U., .ir,^t, ucaA n4. lrtfl di:-' c''lnLLJ I c'ir .Ji'i '-"J+l 4b rc
Lrrr^.y'1#4,;l!t.iJ[erarr:'::;r*;5lr.,Jle-,'c"'-J(Inkiet)
rbr ..r# i-u y'.u:-.r .''4 .lt, iJb &\b br+ ilt Jrc,JJt 't-:Jl ;l'. ctr

J. &b,tl La;(Jr llr*-)1 C tJr (Inkjet) "tU r.., 't{l'^.:' '+lti ':r &t'"r
.Jll c&l'b

(Laser) r;tJ t c.,t-tlo'4

tj *!r d# r'r ?r-':ll crtis' ,P &"}.r& ':&llJl rlJr '-f
I .r--rri iiirrt .i;tFI * P iJJ''Jl ,l udt ,F * 4\4 z'^;

c.,Jr: L5 o,t * ln-a. ir,..ltt rCl (Toner) '.rl i*-' Y'r' ii l'L-!l

&+r qtte.rr.a 61, c&l!J I *irr .iir l lrt J*J I cu tlr iir rl xlFll

-L;l c.,)ar rl .;,.; ,lrrllq JlU! 'rl! ii'K' JJsr:i-!t'e ';"!t 
i'JllJ I dr:-r

,>lie p-lq$J, irJ'll cJr^1lJal r ;,r *lJ I ':&t^b r eJ' '3-!li u41'!t l^'t!

o<r, lr,r+r, *tl s;p c,l ) rrr .,i;',\'su* Jl F {J 
I'Ju'!l d r$u

-.r"r-fr 
,-lt rfl &L blel ,l i'r'ur1i1r5'( r/ Jl :?rfr # i"i., 5000 i'l''L

(Plotter) l'- Ur '5

e,rir .LJrr, (CAD) c.U C 
".'t' ili:r cJl''thjl J.. '* A n

11 ;r.6ur""rr,,"4c,v) 6.r l5rg+l"r*:-\t oi\,P\iV J,- di:-'r
LJt/l J:,) lr),F .,l'dl''Jl dr) Cr^-'--r'i'rt!ll # r'- Jl t+Sr 'r"'
+t"rlr + -ir-,}Jlr litJJ I ,rui)Jl &t'! ,J fo-, '+lt' ii+r (c/ti")lr

-i+tLjl J' '.;)* {il ;,3 (21-2) !$Jte "U")lr iJ'l

I



iJLi6 il]} i=r; udJ"

elrtLlr !, etCi (21-2] ,SSf,t

r ( System Unit,riEi,lti.rZ) gJrtirt &JdjE 3 -2_2

f"8.Cl Motherboard 
;'!r CrUrd ^rU-F g-r1..,;tlt j,a .*f *t

4i 'Brain J,nJt, itl4,,[..i djt ,processing Unit (pU) \f}t ilt Ir i.r-,
Random Access .,;tj&Jl Jy-)t ._Sti r. tr fl )er,.r9_tlt ;g
srt JLft & gi, ,p- e.,9-l'J;t AtS Utb .rt JLft A? ,llt.Memory (RAM)
-\2 -,..e-tll 6tt-?,J)t* ir. gfte -.,e-]4f j;;:lf abt rt Jrn, (4ilrl) .ie1.r:e

.Q2_D J*Jq tJ .y';*)rr Jrrr)t ij{?l

Plotter *rrlr tu-rFi i-,u

-l.t-rL u+tt"
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=,-i-.:tE

I\}O
r tliiJ iurj y 6rp i 13 .J t' ri r t 1/P-/l t*; (22- 2 )'F'itl

: r lliiJ i,rrC ( E xtern a I C ompon ents ) lr' ltlll I lir.I I -

:4u.(23-2).1,*Jr C lJ'titltE'be ge 6,rtlill A;!tor
..,,. rLll "lill, J:ttt:Power Switch #'ijl *;" '1

Reset Switch -,.3-tll Jr-lt bt'!Cuir '2

.(DvD, CD) +.rl.rt ilri^atr ,.otj!l $s Disk Drive r'At Y''- '3

a-Jll ;[b d;!l gJ. r "-uf 
Caseur'r a'U; 

'i 
;>u '4

.Cd:ll 6JrJ -iliJ id-a/ C ur.rfr UBS iiu' '5

.dli:Jl i,!-r bb ,)etr+rtlLED 'tr;i '6

Dl'D drlvc
(3)

,UiiJl i.rrj r,. iPtliJ rrr*r (23 -2).t(itt

I

(0 

-.1
port (5)

(l), (2)

FIil

sn'itch oD



r,cl,lijJl i,pd ( I ntern al C ornponen ts ) fotrr.rJt rt.l*'It -
-\-rtr .<24-2) J,*,Jt ,it&Jti.uj upb,t;?!t &.q3,;

f-, 64.t ble. ;z.u .r ;S!r Ur.^<Jl :-rJ Motherboard ,'lt .r-rl.t
8t-) g,r .rUtlr,3 lrit.al .iiU.J,lgb c,l, iJ5li JIUJJ ..rglL,lle..rt+ul

Yt ,-' ,9,;l S7l
;|tr1,11 a.u3- .3ry't lVlicroprocessor ,;;iJt ttrtl ga ;rf.l.Jr u-r.2
*i.L'yl jrF:Ji .r1-u3e ,-,..l-lll C .;rrJ.-fr.: (-<i:Jl u4f, CPU {,yrfr

.IBM AMD f ntel 6.#r {rrr d.af pr,rt "lsriJt u, {&Jt iJu..,

RAM .,:lr.:*Jt J-r_lr 6t'6r ROM LjUl 6;ljJl .3

ilrJt ,r>rt Utir<JlPower Supply $t}Jt y.t.4

fJl5 Jtfu s-lej,lJle otit ll 0;* :Hard Disk -.[rtt Jo-Pt .5

.6rjtrl 6Jl.,,rt,#rLAJ flhJtau, upb.#Jl eLft *i * !f-s :Fan Lrlt.6
l]i:*lj Jlplt U\t+,\Jt ni:Video Card rr;;iq .7

.iitil.rUq ;"-t p-r;:Slots ir;;.8
ir;s ier tll C et.;r,-,.3-tlt 4 U!t,,lis :System Clock 

C,E:JI 
irL.9

d.Ui, tlj ;Jtrjt C 6J>tj i,i,: J.{ dt Hz ;"1\ lu3 rru.r.lJ ...,.3-tlt

tlt-r,ryUtt j.J.ilJt d,Djy. g:.1, :rtlt JrSMegahertz ;9154 ,,ti,
.Gigahertz

,-;- ,F -,..5-llt bL #;System Clock Battery 
C.bJl iet- lrrLt .10

!o5-2> Js,:Jr ..-,. r-tlr Aibl r,i

L_l

!.'
l}
t-'

-.3 .

i.'
' rl-
da1
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m*
 !,-Lll jt-

ETH
ffirc.-n

Ctrart|.t

Er-trf
:-J, d'i4

aah

I t.pi ;," .:l.rl .1u,1;

qrtl
ffiIr
tiS
lxrsh
rftEl

llrrl
,:1 aJ-l

ilii H

AMD ti tr 6+ eP

ir3 &i.:

,lraD{#ttrf$.rij.y.,.giirl;.Fri+lt'lJl }t?31 (24-21 JtAl



,J.r30 6..ftj

RAM silJ&J

ffi
Slots .!ri.i

rt fit 
"lc 

)s,rrgiJr ;,rrg g,o i{i t r etf<i (2 5 -2 ) giJ/

: Central Processing Unit (C PU ) ?.,JSjt Adtdt i,lrJ -
Jt-rjl .i*:;e.rt;lJl i*t^t gr. t+F cttir..,. s-l.tt C q".l .t3.ttt fl OX

:i;!t A;ilt dr, U,-rl ai! .)JSi, ii.Lilt -,. j,-t.ll Aa:l ,*.
Arithmetic and Logical Unit (ALU):,,i.1,:11., .-,tJr a.r-, .1

.ru.-e,e (i*ijtJ 
6jUlt ,g+t) J|.i, *tJt .:,LL^lt fLJ' f iJ$* u*jJt o.ir

.({ ...fT: ile en Plc f!;iJutl) }:r:u'11
Control Unit: (CU) :.-h-Jl ri .<;r uo' .2

.rt L..Jt ,.G:llr -,. r*llt dtr h pe dt JLrlt * 4tt au.5Jt .b lro
*it pt'p. lr" tx:l .51 ,t65.1 ., crlt 6#.t Jrt drltr dtrr)r

,:rfl^lJ XJ,<ll !g-rr9l .:.,1.r.-3J I

gw,:ra,ia,d

I

L]
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Main Memory Unit (NINIU)::, Jll;t'tjJt iu.e.3

:,)t i ;r5ljJl "irl c,t-rl^:Jle .di!f t Af :"J+'rJl "i" d C*r
(ROM):-La;d,;]l 6t'li -

dJl 6ft.iJl 4lt ,h33 i,llt '.rli !,,pr Read Only Nlemory-l irt"o*t

ld.c JtX, ,i1-;v:6i t? i4 Ln4{ Ut<,lf- g. i"JH'l W et
.Punched card i^alt crtitlLjt -

.;' *;,u,-
.CDs q.rrt.rulr!-'!t -

* IJJJ.il ai^ J"? 4 ,- O* c^L,:-t .ri1 ,sr.3-$l J't'n*rjSJ)l il9Jt -
.i.Llj il"u

r:r (0) ,H oF @it) r;Ur 4t ,)4 i*r.iJ.i- J.,:-" ntS tr'rap il+ .,
lu;tte * g$a ) @urning) t+r tr"' l+r '(1) ,H o:f

,k+l fr :2."*- ilb Jl k lb qr., ,!.l: 'i:ll i3i iJ'lLt -i'ts'tr'c-'r-:-l g' .f
.r>tajll C;i .-.r-:-l Lr.r,1 ..jiJ+ *CJ t,A> apl ti 4 b4fi 4ri lSlr

.tA *:*. tilb s-at i,t"! .FJ.l 'ROM i'L'€J

(RAIvl) Ulr.:^J I J e.oir ;fr;'
eL b;51- Cl 'cftjJl qpr .Random Access lltemoryJ t.;t'a:it .rr

f y Qiitr Jlj JJ'.grll v.-oJ t.c.*B ltr,lr 1V is\io;,';"Jl-Il Jl.Jr-rJt

vt-* LArEil r rFl * cM ,sl Jl -frtl ,t Sses.rtr J-,d b.ur3 ;r5

.6Fl *- ;t'Lbr; ,1;1 y;.>te 4 * g Flt,l) 'jlJir "ru gr.lr^

t:f ;.t'.+flf i i,r*-ll1.r}'al.el'l't*i ;f 6fl'jJl fb'r ')ti '-e1r*:Jt 
t'ta1e

.La,inant

RANtr ROM * i:At Crl ;r., 0-D Jrr*lr

.Punched card i^alt cjjt.L.Jt -

ag,Es4| aitii*drig,-r9.ofr.J| ;t -rt*ri

r-
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R0M3 RAM Aiarrillror ( I -2) dr,r+Jl
(RAM) iJ r$^it Je.ayJ r ;rsri (ROM).hii &rlr;t'ri ij./illqr

6,traJti c- ;t'li :f i)*
.t+J, it<Jlr

".tiHr W b?;lStl ge ;j,9

f,n :* )3 kr.,-^ +
.h JJi J,.t o4t Ji -,.3*l,ll

.ir[Jt &.rLrs 64A o;5.-

.4y'1

# eLrJJ *,41'orSt*S f,*;-;
dJr elltr c.[Ul t6* ry

.J)ltd, J*^,-

t#t.Ur.:-l

r., ) tfil, it:(Jl

r e 6,lpl jS{
:L'lrk"
f]:.:-ll

th ir,Jl
,dr .,ut+ (gr) $, J?
,ii ir!" tl tl.Il t{." ,J"t,r"
.::;tj[,Jl ,r"i .U-; t* ,-|.,-r"

.-r..;rLll Sibl>4
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itsr e'lj ,l. 4jb i qt i*-Xi iJirl' i,-; iiJf^, i#rUr. att ,,. (,,-)t

.-L4r (1.43M8) i,-, et3 xy .r,ljlil $tr- fu*-! a)t apt Jl .rtjul
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Sertl Port PSfil Port

lH.. tE-...IrH.* nE l.,|.ra(@a oc
Perrllol Fort Geme Port

l5bfrhnd-. lqedurr-

Stands for System/2) I,S/2
j.&,., d,rUtr 6,Utt aj j'i:. (lrersonal

grrl.rrul lr,j
.h1J j.i:.3 ,.-,. tJilt 6t4.1 h,,) l,i:"

d.,tLJt
es.t DtsplayPort

IffiHDbh E.dbbb
EklffitH @e

PCttClA / Crrdbus
rLlHltdasb(!.ry

t b3;;a.iiti. i.^L,Jt3i ;p" Q-D dr+l
itnt:r (2 -2 ) &,t+tr

VGA Port S-Vldao HDlll
L:rd* khb{ htrruB

F-a ae @
Dlgital VldGo lntcrfacc
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Definition Multimedia
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Memory

up. et(;Jt
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- qf'b *b
Computer rt"d*t

Card International
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e.JllrrUtlu, WiFi
cthernet / Nlts itodem / Rfll
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druq c.iju)r hJ
sjju)r 4r hrrj
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.!t ltr 'er- ,tll {+1, FireWire

.fr\t Pt4 lJ",r .l#lt ,l!l ++lJ
FireWire U ;,<r, -. rU{ }}dl

-:t{e 63 JI 
'L+ 

l" gr .:e-Vt 4 t-t5
jj:, J>t- ;,. i;a.7!t .Ji+ JtL:; j* lJ

FireWire Cr-;*, .FirelVire

IEEE 1394 (Institute of .i'+
Electrical and Electronics

.i.Lintq .;;- tJ ,(Engineers

Universal i-,t c;t USB lu"

fiJl sLl--:11 lPu lierial Bus

,;lr.-Ul urt iUJt ,o1.7rt$1 \1)
j,r-i,<.. a-,-,;i-l .i{elr +*Jl
il..l-ll .:,>t".alt J, J*l J-!l
,l+! 1!.u i;4,71 .u;3 ,i;5tte

!r.ir t+l"rj) JJ*tl rrl

41 * u I.i..,- -. ytltr
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lf'l- iit!
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l:ci 441;rr:i .r+r Ol! On iJt.}l) f"' afJ\' ;r Jlal ;''il'l I (l '0) r-l'1r

ell ir4,JjJl iU(lU .(i.;i:r UlrC 6rtjb i'i'J' lrlLir'as;rt':l .,i "tlt,(5 "an .,i

.(l Binarl Dig!!) ri (lbio Lr.-lJ 4iuj xV al J' r":E oiiar Jrij 1 ri 0

.+lCli;t lur.rl .r";r "llinarl Digit 3rJ t'r" clt.r*'r tl}! k'r':
.Binarl' Dig!! U i:u')a Af u-r Pi .ta "'!1" -

.l])'te irtJlt+1, i,tE U>\, 8 j" AJS:' 
"t+\r 

-'t re d C"+r -+l
,ti,a!r ;, '*r+ W jl ii j*di qLs (Cclls) t-y' 8 ;/ iiJ.i":'r'4 i-ur -

i.r<Jl J d,uJ I i.r' !3iJ,\\'ord i.Ii 6r--lr l :,J+l .r'r !U LaJJ'e i'-!lr
..:: 128 uy'i3 J: 8 Jrh i"5 -,. j-l}l {il P\ utlg '".3-t}t L, "J';]-lrl

!l-Jl
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,P + Jt e,S< Speed of Microprocessor jFJl etJt itr r-;,i
.Word Size;Jflt .*-y Clock Speed lrlt)t ter

bttgEtrEEtrEiE

1 011 0 t L 0 1

word (16-blts, 2 bytes)

.j,F:lt rrt.r.-3r;t'tj.tJ Units Transform t)u.>JJt W U (3-2) Jrr+t
ijlllt !t.rr3,J.l-gd ( 3 -2 ) dJailt

6r.Jl o"l+i r.r"lrill isf 1l*l g,,$l 6,sj.,p..1 u.q$ irr3

b Bir b a

8 bits Byte B .iJ-li

1024byte Kilo Byte KB c+l+rS

1024 KB Mega Byte MB c+1+tSF

1024 MB Giga Byte GB d+l+tSS

1024 GB Tera Byte TB uul u

: BIOSrlUt{t -
Basic Input/ Output "u-L"il Cl.r)rr JEr)tC.-E;" J )t-art g

"LUlt 
*q i;Lu i.".in t>9e ekJ t, aLi *,j,-tll ,F i -Lia.; L".r:.c ,system

*S i* d ,rtglt t>li*\t r)s4s r^rt lJt.,le c,,Ly,trlt 01 # d .fr -,..9-tlt
"j,+Jt .r:r;ljJl oe;,,Al".5i POSTJI u.; j5l crtar.i i:l...r9 F! J.;-:rtf

d'-ll) f'Jilt "t;+l oe-,i"..-,. y-t}r e "qn.Jrir^r @ower on self rest)
it-qlri . i:Cl fi-i Jt- gi;tli.jr -qe t t3lr .(Ll ...JiStiirL: .ut#,Jl ;rBjlr
oA* )tr4lt-al f+ L.5,J-!t 

C)LaI f+ 'e \,,;liJLr.rr+Bb ;!Jr ;,.e;gr
iXrrL{ , ; V4.:t-.,.J1 ?.ri ll .#4t CfJi drr-lt +- .f J-* #*,,r1.,.Jt

..i*$J L...jl isll, Jrfr +;

byte (8.brte)

0 l" L 0 1 0 0 l-
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j-z*l CMOS ,-fH LiU, dJe ..,..1JLll jr irta.)t-'JI*. if frs
e"g.r iJi-o i3l3 ),rre .C omplementary M etalO xide S emiconductorJ

irr-.rlt .:t-.j,lJl JI.si(RAIII) ;;tr;,tt it'liJl j, Af U 6[}:t 41"1t i-rttt ;
t:i; ,;r- ,j\#lt rL+Jl d Ltli.;l .5i e1b rb yi ,;'t,Volatile 6rtb t'6+
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CHIPSET FEIIUNES SEII'P

POEB TNMEEIC}II STIUP

PI?/PCl ColfI0uneII0l{ 
.

L0e0 BI0s 0cre[Lrs

LoeD PEBf081StSt 0EFnULTS

Esc : Quit

F10 : sru€ e trit Setup

IHIEGRNIED PEIIPIENELS

SUPEBUISOR PASSUINO

ustft Pnssmi0

TOE TDO NUIO OEIEGIIOTI

SEUT A EXTI SEIUP

EXIT talilloltl seults

tl--:selectlter
(Shift) F2 : Ghange Co!.or

IiE, Drte, [ard ois* I9Pe...
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Operating Systems Jriiitt rii - I
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.Linux .fAt
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"<-:lt-.RAM ;rsliJt iJl{ -
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: Programming Languages ltrrJt itil -3

:Jl f."is: 
trr,-[, tn.rrt; U -,. 5-t]13 (g.y't) .r s]ti-! s.,l,i ,r

Language j)rl r<JiJl sH .l

ilrJ 1 d;:.;,eJl c,ulJ I g1r,Jl';)l rJ ;r $ b.*. !,J jlt U+ d^r.c

,,pr .g.Uy'r k;, OF- 6Jl i,if.ifl yte\t 3c i-.ru r-lrl, ,i..J I (1, 0) ;tt*ll
4lt Q t.tV:.f- g12J JiiJ I ,.J"dy'l ir. :li )l t{,ls:-l !+4 ) il-a ;,u

'.Machine LanguageiJ)l iJ .rl,e .,;rll drFll ,irUI L:,,r,

Middle Level Language.L-y'1 .<:iJl c,t;J .2

;/ + dr:.;, dul .Jr-Il c,tiJr All :J ,-e !--, t4! c,r'c c,t l Or
.(Assembly Language) e.dl I {rJ d*;r cJ.)A.J lJ iJrr l
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-# }*V:i1. J9 6.u.,,J 
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