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Jr'rlll-iJl
u.9rt*llOt5rl*i

Computer Fundamentals

c.:l'4,+t3il ,tL-* yyEt,.:,!-L[ ;-c st-,J'I,, J-a;J I ti, ;-.i+
.r,lJi:-l c.,)Ej -,. 3-tll

:General Introduction irte i.Ji, 1-l

eldj i,.iflr;j.:.fl il-j)l 4V eE irll q, 
J:9LJ I t ri:J I $A, !.

i,,i u.jrl ,r 1>t) ;s\ iV J,.., *Cl ;tii ii "rru djl .})!t, ii€ll J" +r,J !

iiti)l i-.. d t;+!t ;,. {J,J I UJU^.5ri .,rljr*J I U ttl.r'+ 1,,e '*) '}3

rjt,J--J)l plre ,,. -r"-.rrJL1 .,:,re OI .4 dll ,;/''-.25A i,, W f-, 6.al ,!t,
aj-{?! ari-ll i-"lll i-i.;ij .r,u l .g.rJ ;.njt !J I --> ,JJa:l t 

'UJ, i 
cJll L' J-i

.ij{+!l + ,.P et isl) Jt53i .:!t+,Jti)l d'. C J-, a'1,.

rtywtileisltttcni2-l

!i rr-.Jl JS--:jJ #ar u1; .r rr:lli ,rX tJ .6j.ae!l iij lt{. -'. rt}l
:;)t5 ,r3 .ljr L"1r

.elrrtirl) J,J.J I J"i J" i-FrJ I .-'tr g.r &r, .t + | L)E)t u-;lt it '1

g., ,lr++! J-l"J t Jt!. tr i;rl^:ll ,rlpl JSJ 
(...i--r,:'fl ,4-5J I ,,l.;ijl

ir;ilJ ,-,..5-!:.1J i-:Jli r*J I U, Llr 'U i:ilir l C;I:JL!3 ..'!.rE;J I

.P, :tV J1l 6;a: I -. rf\ r.rgl elit/)l 
"ot3 

'1946-1900
..1,ENIAC

,L!r? ij.(.i ,t<lt (e+l i"t, +.J) - JJF"qll- b-.-.all p4 $ z v!&t 1$ '2

.l t4)t CiL:J 
lr irE:J I ,*'U L.r*.- ft{+lJ iL-l +Jrl i'i'"; 'l'i fi !l

i",.4 *ir-tAll i), s) *r iils(." :Jr!l ii-:l I JF ;,ter .Jr!l ,JLl I

(t)fectronic Numerical lntegralor J-K,II .j'j<)l *u)t trs rl t]\tAC :lU] '1'

.r;t j\ ; t<-,,1 j ,.;d i ,t: itisJ! ,5u., trt- J:l9v Analyser and ('ompuler)

at,4-l J"-t!\ J,-$l ;1r! u'. rr- r'rL; 9;'-r 'JJr j,J-Fldt lW J',:te
.John Mauchly .,t:.y .rq.3 J. Presper Eckert r,rt{i r-l ;i'' J' q:-j
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.rt#r, .,Uttl ji 4 :tb €rtL^r jl+t J{ ,Jell tj. cl>{'1 .jl.r:i:-)l

l*,Fr* )W * Jt4'.lJ Urll i*J I V6)P.e; +tr p+;l ,.t.r-

illLu *.lt Jlsl

e-rr -+ u* 4::,1970-1946 5j,i! ,-,. J-l^! '^ 
.rL ,J!J I tir.s.tr

.irj,Iull Maintiarr]e rf,'l ,i rri<ll ._=- ly'l .f
c.r4 lt+l lu;:,l iri).tij,/. il-jt "ir !]i ,lr-..ell ,re fjr rji{r:,,lJrlr.3

:1:,u Eiu^'yl ,* 8,, u. u"t;Jl:.b rLi
:,Ji,r)1, jr;t"2 Jli-"}.6 rt*i J){, !. f-rj:jk+l ;t.ri:-l ;-. i!\ (3.o: -

ilet}l 4n g iAt ua:nld e+.U i.6r !rf, #q r,1l ,r.i,=: .

.jl.a..! ,l:)l dj-. slr
(Abstraction) jt{.-! ilr,ll &/.i:J I {ir) * o} tgl:flrij-)l .ijr+- .

..J x-: (Transparency) 1.iuj.r jt+t c. ;l.tdjl ars.s c...4 fri:Jt ar,

..,:$ t<:s ,2000-1970 e;.ilJ._,. yt-J.J i.Jlq rrJt tj.^ r:"1

.'DOS Ji.:J I le tr** PC.,-;-:lt.-,..7t11 -
.-- Windows cti-j:J I dfj -

.Computer Networks ..,-t-!l .:.K--i -
.Intemet cir!l -

lti-iij :,.rrl !K.)l e.r-r L.rr r.,! (Disk Operating System )L-=l) DOS CU.,. i,l 
'

:+l euj j, .i.ri.ll i+vl, ijilr .:,rrruJl ,.c \r1 . , t ,st o?At * ,;r* <Lr.tJ;- u. ;lJt
It.5 lJ ,rtll f.* *r,u-Y i,--:J I .f:sl J! .9:l 6ijtr .-.,-ty'l "jJ DOS rL-:.n dls

(.L, .y e, ;# JsrJ ."..:.1 J_, .i,.,;-iJl ,,t)t * t' U: ;:r,-,lt c.,l--i-X .Jts:-l
.-* L^r.DOS or [r 1..; j:- F.! I C rt- €Jljyr PCM PC-DOS s-:cr Jj-i.:Jl
.rt<:.I ii dli- .rlsr i^irrF). isJ., ! .ill ,-Li-l' dl ,. DOS.rL. grt l| lLel lJ,J._y't

V)s A);. L)- s,,
1979 lV t- t+ p<- s,s.+& fr.(. J+.:i c;;Jt }r.-J lE .r.l_r r^ Windows Ll "
U * lr.l-d;-:j lU c. +6 F 

", 
*r eBJj.J,."r -- tr ,yJ\ ,tf -,b: !.-_, J6+

'r * 1,,Jl lj.. ot ;J.-r:;:--11 L{.1{.,1 .::-r +lt r.l-t;.r 6;Ul L, Ll.,i, t{:i .:-l>I ;r"5 .rt^jlri,l
..tlJ g/tr ,: ull Cl _,!:;! .*-r-:-lJ .-,;Jl i,ljb .1.J.", ir.
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.' Middleware :^L:-r l rl irjJ,l Ir-':11 CJ4, 
-

i^l JlJi * r.:-j ,i,-tsJ I l)t 41* U'Et G*^!uJl ,3JaJl .tn.e

eet tl .J.rtl Js.! li.Erj I ,"1, il ,s rt<al ,,a Jl + r[ {l i't}l A.isl

,-,. 1-l.tl rale .ti,tt .V* ,r)t ft .fS C l* djl i,-rrJ"ej I ;r.6^111 3r -,. j-tll
\-..,P1 l.ia .;i JsL:ll ,-*-.,?)l

s.,,.3rlll r;lj ,lfs .:t jJ-ll ,L.UI f t .t+ J:;; enr] I -,. e-tll iili Ol .l

i.Ii"r ,Jpti.il Jl 6ur-r c,l,3tJt ilb * &tU ;Jr.i.r )q,Att ,4)l
j=!s3 r.l.r*-l ,./ a,:.Ji:-Il eJt * ul,l ..,. 3-tll sl.up ,)jr3Q (Operators)

rJ. rt i:-i jij flll Jlr Jl ll?lr Jl d*-ll !rl, yl l:.. iK.,:llr.f{rlr

rt-l Jl Jl irr,l irr- tsl aul e.r..al ;e..s:-Il r, a,U e.r ,..,. J,gl
tjj .1,^4/ .,"ati-r!r, i7i.a.ll r:t-jll *:.< jJl :lilt i-rr l tT ty'l
ql, .i${ ;r3.rr ,:gtil ei ..,. j-!- dJl :,i,-tj Jl .,Fl i &Pt * 4
lti j r,.r-:-1e.iiii Jl d*-ll elr:+,*,1:, J.-1J (PC) r.ar.iJ I .J3-lll

,V"-t e..1i fr,.|,-tt u.i.rJ I af ,Ur:-)l f ",r.ai..J l .,j-]dll 5$ g .2

j i.rkrl ;r ,tt..- n fr !l dr:-ll .J. t-l.L:? djj te (DOS) "r-t;'lt j-;-:;

r$t e f $ .J"a-Jti u! ,a!t t.i"n, r;t $ Et;l.; .r,111 qtSe +.t.r^:-t

d+l|\ J, d-"4 J.-. J"-r:l I J-,ii fr.j (;j.a-. !l .,,.+ t{.r iJ jl ir<{ Jll) J+lJ -,-et4

r.rj: i!LL: J-.y'Jl intil J*J i.-gJl dirl I illj) (ii=J.j ri:.4lr .rl J:i-:Jl fl.L,) 6r-!t
.(Transparent Complication and Non Invasive) i,{t-,Jl .-,.i-:.'l Jd'EJl

j-z;t 91 1977 .;at JiE i Commodore PET Jx qd :y.v J.rl g.r f
€.* ,W &t I.B.M isrr .:..il l98l f.. 4r .(l'ersonal tilectronic I ransactor)

.J= i.--Jl .L llG.:-l 1uj J.B.M Personal Computer s.4i.":Jl e. r-l}l jt++ at c-iltl
.*. arw'rt4+ Js * c-ilLl

.t:-tt t.)- * ,:r. 4t.t,(80486) rl-,r- ,p ;.' Intel;i:,1 is,- .a-:l,l 1989;t 4-r

1l ."Pentium' o?4 )t) Jtr- ,r4t 1993 d, J-.rr ,iruJl i'4^' b|. l5 jis .,I" ,u
6U d)^' Jr+l .,D bu: ,+til i r.r.iii JrrL 300 ;, --a '.j]d3 c)'.r-t -t;tJq (80586)

'cs d)

I
.L

F

17



iJ;At p4)t U b* * g*,rjjle 'vrrJl cl{.lr l , -ti-.il db

e.,-l,t^:jl d*-ll ,rt Lk- u lX)S dEJ,tr! -Lpy (lcons) i;'!r ,rs
J- J.er .fr+J I ;l'E .,7rl5l

Jl iJ 6ful I ,-a.:3 .lrt 
'e2t y beJd c)r.;r<,!i (l't') r-.a-:.jl J *r,!r ]4 .3

!t' cjJ I c,ti:luj| di..t ..; lrri rf 14r .,a1 Pi t#.L-- u 4-j,1 yy{t}t
;" (('omputcr' \ctrr orkr) *r_; *i- .F r.rl .!r-rr l -,. j-ttt t41rjg

J.aJ I .LJL., ;.,1.6 drr :ir:ll *\*t *..p. jll sl,J'l,ll i5)t5 Jl 4?tll

zlt :Jl ,'Jr, i!it',l, rulill |.E =-rr ,\* * t+:.qfij J, ljlll ;J.iy'I

-:,t3trt i5.2t":.. &t*t t-. Jr<rJt ,rldr *-r^At
:Jc.*i-lll .1<+ d+ 'l,t€Jl 

iiiJ j i.atlt .rtrt4t .J..., d.d-it ? * 1

JJ J*Jt ,,* piLs lt -: l+l '.r, *t ..,-b t{.7t4,EJt -.,lAt ir,'n),,v .rE ? L

,-J, 4l .[-j3 .(l'ath1 ,-i., &J.hJl J'trl itts iJ)B .J, lJr.hlt i,JLrt

!,J l, (lnternct) -.:,-!), -(t {1r, F.rlJt*ll .i. Jl ..+l' (.l,, lJ':.ll
;F s.l? il ,4+. b-.k.r.^J I g ilj_rll .#ly'l g. J.tcJu p**.! c..-ui

+Jl<.l c,,l+ ,!* Ul t qr .q:'Jt5, ,:,,U1-11 u[i; obA +? trLt h,)
.&.,, L.a1 jt+) .=.r.,lrlt +: r.;ljll 5.2t*.

!-* )t! .i-i.Jl * \rtAt .frtt ;)* -,.3-l.}r Jir 2000 i:- .r-,.p

Cr +t;rt 6I?!l i,*; 4t 6 t3a3t * ,+lt 6t+l J'rtt ufs j rr A*-)t
s)Lllr JjlJ+r €45! Jtu)t iLs, i,-.)t')l ,r.tt A s.:<11 r]i J.,. Jrr .rrt.ll
ta.l-, j Jl-$ r..Lrr .j{,-1,1 Jrl .)t il ,r.;..:-ft 4 g :t'.J, et+!l *Vt v-)l

..JJi 4ie ,rt./:-J I 4t JrA fur-Lll jt{* ifJ., ,,-,,_ J-t4t

1r+l 6rl Jrl Chase Bishop -. rq r-.:; r..- LJ, ,19817..:.- Jl j:!-r t:- Crr.r.. "
a,SJr Apple Lisa r, J.,lJ- 1993 ,;; ti & j)l,yr i: ",++tlt *. e*- +:\riAl
q>rrs !r-:.:ir $;1.r,.1985 f"t,;- *e 1 1.0 L4:,; ;p, ,",.r,.J" c-l c-3 erFsL J"'
..rrrl d-jJl {{+rr (j -r?l;fl *..;^}J .el.:-XJ ;rt;,i .1985 p ,rs, $s-:-SJ vr_t
901 qr*.:t: !l ,ll.Jl !i ..i;.:Jl rlr-tlt (,r * *1 itr ,:-i,r.r'). .s r.z c,+r-

.1984 j.g." tg.irt J. J+-:.:ll tr! *tip o1-Jt b,j, MAC :L g){L.d ciy djlr !,rrsL Jil Fr +j .:,,lt r"r[t l);,:-t z;t3 ,4t t,
e jily'r 

dLr ,4L .;>,.!J: ,.-12,:,-j-rt i{+llt ..,1-1, ,At jj.r t ll.l-.:-L 1987 de
.l-{& ;rly'l ;j..-. llr (IBM) ;;a-J

"l.
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I slrrtiJl Jl{f i Jrtri 3 - |

)ur"!l .rtrJ.Ej ,lr st:r)!j cruut ,Wt * & M C+l r"t, {""4
,( Logic) :Jrlt, ( Discrete Nlathem atics) ;i - L i-r I .,VL- ) t t ( B i na ry ) ryt3,1 t

*/ 1946 i;- 4 clJie i,tJt drlrtlu ;1.7sJl *"j1*4-V jka Jrl .rK+t i s
.et'ti d .r-t *lUt grilt Calculator +t' iJI 6rtf .)K diJtr (ENIAC) (.-i

f"*, A f,*:.; dt ryr;St)l s,t rrJl Q *rs iXto i.l.9i .:ib rluJl ,r!.Dl-r
:qls 'lrVt rJ$i .,v" 4'r^ll:.l*D Jl':,,r1f le 

"-''. 9-tlt
Vacuum Tubes inrill ot"L- -ll 3,7 0958-1951) Jr

J,<..Jl ,(d.4ll C.i4 Ur,^<Jl .-rtii) lbAl +V) I .rtrt-.ajl fri-l f
iX 6i aJYt ;J J+l ti,t j pr:-lt .6# rl.uLe -,..e*[r.lJ ,JrlJl ,tJt q, ,(1-1)

.lt{*t e J.ldlJ .ul3Jl3 .i.all

I

'yr urr -

I

-"L

t
* #

I

T;,TIfr

.$ rtr t-"

aiirrnLur,t;giw t I - I t Jsilt
rilidll*l*tjl

.,:iJl .J.rj d,ts ,rtet.all "in JjS ilj->ti &y -
.et"L.all ;r^5.11 rt.rrll r, r ,.l#Jl tfi9J t{.i' y' -

.Ql #) '6 6.1tr- t4'r c"3- -

t
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I

.ir7 ;r3rr;-Sli .,le qrs -
.irU! ,JJlt{SX{i-l -

.(UUJi ,=i il-, .lJi 20) t J eJ..r c,u.,Jt i.;:; ier -
.dtCl y';:-: ryl+ irt+ o)1-3 ,eti!l J* ;r, rlrufl i;lJ,L-'yt s:rJ.-:-l -

!U JtiJtr,elfJl.-.:t:5 C 
(;tJtdE JlJr.r-:,;6Jt) iJytiJ ,P et-ut -

oA .u#, i:.4 4 td,4 cirJ i!:i-Jt ,*t3':lt 4i.as Q 6 +.J"J Cta f.li;Jt
.UNMC -,..e-t.llctri

- :Transistor rj:-,i 1-,.J I J.7 (1964- 1959) .J.;uJl J+t -
t*,- ;,+116;i i1 .-,. 3-!tl ? QQ) ri;*r,t]) ! &JrIl i?L?rt r4.L..eJl .:J.u-t

.(2-1) J.*,Jt ,iJLr ryqxs rsv y )3 tr^r J.,D[e

**.rrjl jneit+l (2-I )iJS.iJt

:p,:*,,liJl ll$,:-l .-: "!.r.e tl; upl t.r.f3

.|AJ.-IU .f-i t+at -l fE-

# tl -a: ,l Ji-rd Jh-:-".r)t."tlt ,Ft ,rdliJ ij)ti * ,S-* Jj*:;r:*;t;Jt'
.+tr.()l .rl-11;)l

a

4.s, s

4

Ll

\

7) /

4!

\

2
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.&UlJ*l ;r ,,sX Fl-
..pirul ksxg-r-

.6r.-tJlUUJI C .l)lll.rL:, ,un *.i!^ru-,Jl * 4b-,- -A e-1-
.dr'JlJ+l u Pl J+l ti^ :tr

+t Qf,yl ;/ !4 ;i/r d;:-; dJlr ,e.+:Jl eiJ Jl all iJ g,. lJti:)l-
Add g-*t ;-IJ A 21 CPt +l=*.J Sub ei Load il-,J L.[:.. -,..ert]l

.tj5.o.2 Multiply .rralt;:1"^J M Jt

.+ rll ii+bLllt drli'yl s,Jii-l9 .6$t -,6JSUS i!:i-lt iry'ft rrli:-l-
Fortran, J-l High Level Language dJr*Il LJtJt .rllJt .:r.u;-t-

.Cobol

:lnteprated Circuiti.t l-*tl 6.:uJl L- :(1970-1965) c,JLcl l.Jl -

J.fuJl .-,.3*t.tl iel:-? Q t*-rl;Jl ,P ,y 
*'IC iLt*Il 6iuJl .ri-q 1965 i:,

.iL.t*tt JilrJl r/ 6iU;62- 
(3-l)

&tSlt ilJ.ilt.r. lri6 t3 - 1 I #'itt

dt ) iij<,lJl ,.t ir- 4; ,* W?: ta.JyrJ, #*t irJj<J! ;rib :lC iLls:It ;;t'dt '

.ru ..rt'1-Jl ar, i.i,l,*lt )t-il e-a3..,rr-^fl! Uu-sit .r,;ry>{It el JJll ,J, ,S* 6"*.

JS{ tJ.6inch tn-ra t-$, 
"ls 

r",. ,.o & Wafers ,r; GE: tl it; JlJr<UleLjj
ujJl iliJl a ,tu. ir, J! JU, .rn Wafer .=* ,'-J .Wafer ,* * -il:''"t' -p

.,:,\.,ole, (J Jc. :S:.#t ci ,4L5 l.q i-aj:e ;r-i'-, ius ;-;lt ,*W ,f 4*

,

,

fu'F
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€,lrLJl jJ:, Qblt -
,.+tt Pr,)jrt u, -

.t4,]s ivlt -
..#,lll CtJl :,il$ i b,tilt J6 t-4- ;..1c.---..1 -

.IBM 360 !.#tf iL.l- Cuil -
.nJUit:J\ .J.l!, y , ly'l '.cr. c.-.r."i -

.i.lJ*ij I 6"1/l I .j{+'t, ijJfl oljlajl 6Ei -
+r {.tb Jt-)l rj€l Cul -

cV;D'1rt4 !;-u 6llr Minicomputer System i.h-y'1 -, .ry't r:,rab -
'afr:rv

Microorocessor iJl lLlg I F :(1989-1971) prrr J+r -
Jt.s "u.13.:tqsJl J}; Arlte iel.Jt,4i;t1.,..,1I l.ji er-ly'l 6l s.!tj
c.'li ijj-;(Jl jl.p c.,rab !! .JU.l! uf*l :--lr ,./sJ rr.lJtrts)t 3n dlrt.|J't
6JAlJr ,l' 'ry't .u ljidd-It (.ijrJt trJ,t ,-j,tL))r+Jl 9l uc.tr}tsr

.(4-l) J*J I ..jir' tr

: riljSr,elt3

** Jl ,-s'1 U .l4t i.a.a;,:,e;rJ.b Jri"i fE; e oit ?'lt ;.-u;, ., 
= 
\r :t* -

.pc ir.i.iJ I .: , |y'l
]g '- ';* -

.i.,idl ,r.?, E,Sljl I &- btr j -
irir 6J5uJ I i.a."r 4j; j)1, irJtr &/1 bljr f+]l j4. J+t ljr., , tj* r:,ii -

.&L*Jr

.et lrl 1r;UJ I j rrt"LrJ I .rr>{4 .r"lir ztr)t .>,.-ol -
.Lr.u.-r .p-i, irF ;sl y'r)rr Jt-:)r ;;,a21 ,wi -

.h.' Julr JUI ljFll lrli c,UJ .rr49 -
.sta"lllr tlt urliltr '.; tt '4JAt t)"otttt c,r4y -

:ilirll
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We stmere4-765656
lntel 4004-( I 97 I )

,,:J US.i !r 0*r.$r 6lblJ folrg ( I 97 I rtc) +.ri 6{i r (4- I ) JSiJt

,r4.-L..a)l dSiJtJ:? :(... -1989) ,.-tll uF*t -
6r!.? Jltli) u)-e .r-t'-,*Artificial lntelligence rcu.L-a)l "lsjJl J:. J.
1r)r. 4't tt,4 4Jllff, J&13 i.i:s toys IJB;o A-li*.crt3; taal- j i-rq

--.d$ 
J+-1lYP..,J,t ll J3S3 "rutJl

r Ollarll

.AFl c),-t ol.c-Jl C illt &t : -
.ll.q.;tlatt ,A;J5 

4el,Ja.e)l 
ASJJI u* -

irrjJl .rt;r.alt ;. v$tr l".rLll elrl t.6,. t''+- d};t !* y rruLr)l '15'iJt 
'

L|)j * rtr^ijl :.p d;::-llr d*lr ,rt" ;r\rjl {4./+l & f-t ir' 'td-' 'U'iL tJiJl

,tsjJl .rp^r ..tsilj rl3 6-.,* ti ld lrar Jt*! itl'dt U^ AI Yl 'ij1l A ei I
j ily-att ti,.. John McCarthy;i(, ar Lw .ti5 u2-l4t * u tS s't*'')l

.'15i crYi E1 ur:at fb' "i,1 ^i7e 1956 1le

*jt"!t rly'l ,)'*rl'Vit 4t- +f Ut{r<Jl .:1.2t:)l J.r;-r 'r'"'r+ ,b tb 1.1 Ut- "
.vrvt;frir dJl * iUtsUl :ly'l ;r !.r,. .;g.$r.1

I
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I
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irJl Jr lr' 41l,,+*. }jr .l.r+ 6F stJ.ri .:,t! ii),.p :t_r -
r"Computer rjrl+.5lt' d!,Kr!lr.l.rr,lrJl4- |

9^, €Jt, 'Calculate --.J" 6,+ Compute !, ii:^.. "iJ-J" i.ls
tirj iJLr iire &J-i i,Ul=J I .J1,. .,[9 6r.rijl rJ jtae.;tr .ir+.1 ..Count r+" r irl
rn d.lrlLlt dU Jr-l (Program) e,ulLi .jF J"tr!t, ,:,t.J.i:jl n :r,.J

l.L!;* (5-f) J*J 1 ..)L"jJJL iJ.r:tl db.ll Ctfl ,i r+,t r-r, kil Jfii

^s,t Ji,tl J, Jr.. lJ 
-,. 1-l}l pl.ri:-L eult r}ter g;y

lLrlrll"lc.tjndl u.9rlCt,rt,li&tr iglfti+,It . !E+l (5- I ) JIliJt

:llrdrftgngtl,lt5- I

:(-r.crl! iD{e.:,li c,t*LL.all ui4 4rn oaf $'l UiJlt 4 Je-r: t y
iIJl ta.l' *, dJl fJ'lr 5l ;rtlt 2l i5/t icj^q ua (Data) c,UUt -
g.rr ;$:lt j, j*l I .LiL, * $: Jlr+t .j€[ e"-b V |F5 !l ,-,. 3rt]r1

irsu ctJ-)l \+.i * oulry'rl
rrrJl J5.,;/ctll .h-**€ (Processing) ilt .tr -

J<.! t{:,Lt r c-i dJl c,U!l Jt+!l Cf*,rr :(I)ata Output) luLJr rril -
Ja-a: ;," -,.3-tll dr.-. jS-+ 4.rA,l ue i S.p

,Jut,:rl ijts ,j"* *^t ,!ii i"rr l ,rUUt e -,. J-Ur J.t + :;,ULJ| l-ri

l:L1+rl d+ii-t

6.U.,;ll yl3i ?."r cijl#,ll i5lh.

e*. lt (Text) ,.r, "."jJ 
I :o^ :* i*.tl ,j +.r.r ,:,u1"1 Jl J^iJl kJ.(.r

ci.lrf.I ElJi,l ci4j..! &ji
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sl"r"rlr.r_i-"Jl: .O!t Jrc S.itt ptstt ,p.. 
(iU.rlr ,2]*JS) .tP ,i J* *

.(Sound) '>3At2,Qsyat a,er jr.r) (Video) jeJ.;Jlr ,(lmages)

ifl't s*r t .r,i-: krQ;: c,U!.ft !ti:.-)r {.r ,a (Storage) Jr-FcJ I -
.-,. 3rl.}l ftr j (lIemorl')

,j$l U it* ,f .:,[:t,rtl,! ,ol,..9,lJli ;,urJt ,r.r+ir uqi .Lt.- .iUr9

j, r[ iJi-ilr aP V W Jj.alt 5s4 dt, -+," f! I t .f i, ,]u..Lill,

rl drJi ,1 ).r, i itr;r ;ip euUl ,)F ,ll j5rl ;,.1 ,.$-Jt3 'tAt 4p
s,u$l i!L, eil ,r^ r,l"JIJl V\ "p U*4 ',rdlr Ju! 4!e :tl j-ol 51 2j*o

JU)l # J. Lai. erti:-)l ,* e"t\ .ty 4 Ft .;rlitl .r i"a't;.\ At<tt

'u 7*r )a! 4Lirjl u'lj
:i",t1UL4 i"ri:* i.-bjiJ)- ;* e,l"3,IJl3.rUt,Jl -! jy'tg^e3 :JU,

.,r^,t*l i.r.rr JtLll g-li c.,UUl u|:.;r :.i-t!l J i.J.hJl rUt.:,l dU dlr, I

F L 6, ,i.-lrJ LtrJJ W ,P dt d*r &r.r., in.llJ I 'rl.>)lt /4itt
ljJ,ll 5lJ,l j cr;; g ::.e dfl C *. > * .u.rr)r ;.4 iu .irr+ ;tl- ,r

.Ul.d,.)l i:-!L # f 6.U;.*r.,.J-Ul jt.e Jt .ru!.lt .:.lJB Jt-rl g--

JtlJl JF- ir[f ,c,t iJ-[ rlr-.:,^ dlrr,ll U'e.t 1 dil * -,,. r-l]l J...i bJ+

..:iJi ,^j, ibll j 
Ch!:Jr i, ,l .i.t-.,,. -,:t!Jt dH i,,.-ra,-|.L; ,t ,L-r.r rt i-+U

.i,,t+l ,l +lsJ I ;Jb) L*ll .:t 3,lJl ;,.
,r4i-,J1 f-l & ,/r..r'Jtr .rl4l ."ilr:Jl, ,.:l;la-l d, e :,;t<Jl )l u:Jl 

C'Ej 
.2

i,ll.}l .iljll ilr'tt ,q-lr)l J:.1 ,,Jti!!l rr, ;rt.:?ll iJtll .r.-.4 .or^r

..,. 3-lll ;taa Jl €.[Ul ..llJl; ciErl fC d ..!i *t (.. a-l:'". ".a ..:lla) qrt aJ)l

3t tJ3V 213"1 ,)t Jt4Lt p ".ru$t .:!s .+t ,r J.4 -# C.U, fui:-t r
i& btd (Jl9.d-t'!t ..,rtir!r !r,g+1 i e,lj)l Jl ,rs.ij I i-, #. ".,LrLrl
aJ,, tr.lsr )U!u dne:ill grrt .g.4t i) u- U:41 urlrll !# 4.
hhLl gbtt C+l /J'lrJ e-.ajl JUJI jr! 41 ei -L'L*J I rJe.iJ ;.r.: ^

..i!.ij i.nli-)l
*--ry'r i-lijl pe ei (,:,l,JLll [.. rr5r yD ,lr}t Ut"t *)t
Jl Ut<Jl ..ilr4 sUUl 

"l,l ,J fri:.j 6Jl ..r!dl c,Lild I JS J.-:; c-^.a13
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oa4 e lot ]J,tt;lrIl c.tlJl Lt *t4* r.3r djt,,La,til .il:+ r:,,t rtu
iJi, i!Jl+ .!t-l J"il g,ij t ,(ryX-XJl, i 5l-J r) irr;:lr s)t .r)t l.,lij ,r,t*.ii Jn .:.1I

(Computer Nct\r'orks ir'ilr .JJ-t.!l -t<.-i &J.b f ,---1.*t cL.lJi:r)
0|.n Js C qr J.-.r,a-ll JsJ i-l- .rut .lt f,, 1,P. ,h t, and lnternot)

'Jt..i.r

ri.ryteJlirli1r 6- I

:::;!l .r.Jt .lt ,-,. J,Ut jur

*:L./-Il 1bj-lr crUr::ll slj,ir &_r-e s,U,"J I jisl &r- -
.-.,. 3-b.lJ i.t-.rlt c.,{,sJ,fr iir gb t+l -ars 4r, n:Clt t, -

.'J',jt$t A-f J.e .rri)t -
UI i.t"..r djl iL.ll c]i:ru,rJ.lJlr..:"Jl .25: u,* -

e.-, Jj J,rt3.r ;$.:, ,J. J,-l!l J,., :Jt<.! -
liir r6t iri d4 oir .ir., :JiJ 4Jrl ;.i!' ;r c..*.Jt Jljle c,r.,l;J l jt l irt<"! -

.:.-rJ.Llt :JfJt irt ts,u}l:lrr &,;J,Il -br JJ
:gjdrllrltiidOIIT 7- I

\)tAl 6,P'\l ar, Jjls. rts;e .r)41 e4 Q :y].Jl cJt lrr:-"r &-j
3,4,r .,. 1-t,l its d,r .$- )l e.L:-r ) ,ll-.;)l G.,tr ,Jttt $,ae O \j:)t d,?,))

GJa:-,_ -,J-lrr JE ;,n, .iJ;dr crsle n)?,, Jr.Jt dr!^, 4=.$ C br. r.
,-r, ]lJ,J l if i;i c,t.r-'lt ,t l.f )t\ t r rt+'yl r,iUl e+l e Ji.ptrl Jti)l

:,rt Ui:-)l 4): 3. ,y ;v-l J*r ,t-.t'> J* ) ,rt et,U*-)t
,rt elllg €JGJiIIJ g!.rillr crtJ 1;ll r-.,t..r5 :i,11:)l i,rL*rJ)t1 :L_rLJ I .:,)ill .l

l{)tr .-*JS f i,,.alt rru..rJ I jr .:.}3^Jlr r'llll .:l-jll ,Jr .f-.*trJtr
.ert {l 6Jl)1, -h"LI3 erLlrJt /rrl ..yr ;a,ujte 3tr'y .J--,

glrr -t ,lJ lIl".5l l, i,rjiijls :.-.,1,-jJ lr i,t4!tr :;$lr L.IJ I .:,)4r .2

j 5-rt t, s,i.::Ilr rJlr t'Ul (l=.-, Jsr .rarttt AiAl I Llr, Jr:rt
.(fl .....r.:.*Jlr .r.,l.rlle s.i,tlle .rel,ll) i^J^:J I ,:r)qlr .i.rl'.]1 ,rt-L^J I

;-l-'yl .LLJ I .J"4J tr Lt JlJ JiJ I Ji:LJ u$t ttl:.1.S-J lr ;--.LJ I c,)Gl .-1

.Flt JUj)t ;;a;i.e otjiU i/t lIc.JtJh.JI.:-. jr i+jtj-)t
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I

..,1,J !1 ilrl tittJt bVt ()t'.i.-ri-rl .:r!,l.ri:-)l t', l5JL4

I 
( i t!1Lt1 !!I ()r t rtlx r n t' n t s 93rl!!1,l-.gr(r 8 - |

'.J^.as2 ..,,9-Vl i (irUl) iJ,€l l ,:,Uirfll 4 : Hardware 6:tll JL.(J t .l

,t{rtit i (, .:u!J I Jt-r) ;;a.71 ue: I/O Devices Clr-)lr JBr)l ;r'si .a

.d-:-fl '. +', dJl J,<^.Jt c,LJl"ll dfl,
.lJ+b c,ULJIilt , o,:JrjJl : 31;!\i Processing Unit &ul ir-r 'b

.cUtJ t ,)ji, ,-,. 3,-tll -,ltL.1 f*:Jl.p
,-.,. ,-b..u i1rul c.L3sfl .[ei fG.i, djl elrlC : Software.r+y'I Jt<J I .2

:Jr..

.rsrr.ljl,,r ,Jr-rrr.la;*lt p p: operating systems $r-.t t ,'tr, .a

.r3al l1 ,-{:J3
(,-+r'rl) i.$fl e.ly'l Ji,: Applications Software 'J,rL"rIflrJI'b

'Cri<J)l +lI g.l..,'r Qte''ijt '1t")i t/t:''ttf:
)*y e,v t 6l e.rV t ' (Firmware) ': tuJl fuy'l. .ir+ l, .:JUrr

(Flash ROMs, ROM) -.fli,J, Jl,-U.Jrl 4 r.e;e g:llt Jt,sJ I il?i J-;
.d*-rr i!-t, ij{+!l Jl .1..J jS.{ (Binary Image File) + * t* i

:j,'!1, .-ujl C.Ulr .L--,,J JS-a 
-

.(ROM) Read-t)nly Memory -Lai -*li Jsl:; 12; ;, zft\ 4 t5+1. Cr, r '
!,1; ;BEPROM (erasable programmable read-only nremory) g .r'4; i tl '
,i ;Ft ,o"v erl-jr-e iL-lrr Cr. # ir k .u- J* Jl ,i+il a't ! F-x ilu 'Ln

.'d' "1.iaLJ 
e.lJ il-lrr

EEPROM (clectrically r.rasable Jnogrammable read only 1y ;t 4F i i '
1lu-t ,+.ruL,Jl rr JIi (EPROM) fl! i Ll ,Ltis Jr-<.'#l-lJJ y'l U.r memory)

'i,*i!l ii '-r!l
,JLbl il-r;fl!r ( M icroconllollcr) ;JJ rG! J. JF qJl qiri<J)l il-ir:Il -Ul '
4Jl J i.Lll .1X!.,1" d:. J"rtr .dJJt.i6 FI::J lrl;tr C'ur|i'-LlJ rt*t 'dil-')-)
.rlr' uur crul ;L.oy e,u, ;erj .1 .",u ( M icroprocessor) ,J'., r'{- 'l'lJ. rl-J41

.r- 1, .j f-:U ,,E1, elr g --rr:lt 6.u-/t in'L! '!-J i,JtLJl, i''ritJl "j' dJ-) jljllr

{ilr J!<Jr .jr:,).Lul;! Jr.r jE.r -",'rjt c.Jt ti. ' ;r-al (cL'lrD d/tjr<Ll

.i,s:ll is,.:Jl .-iXJr jL.." # .,'"r.rlt

\

I

I

5
6
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a

: (irrnpulqr.s 'l'vpcs yyt1*Jr flti9- |

f,+-'Jt . ,'--. j ;L ..,. j-Br ;;p1 A 471 aJ, .:Ju, ,Jitlt .- Ul (']i

i;., -.,.3-ttl ;j{+i r,..;ts aj,(+lt dr d.., irU, j .<.,trt.r.r:.-)t3 l.Jts..r'!t, ,)tJj!t,
JjUl J e-rr it!.j rrr' -,. J-Llt fh:+ ,frt Ul ;lr(Jl €jsr-j| J d,u-r,
; Lrr*r-r !r. J,ttr 6j{+t {il tsl Jl, .jpt ftr,r:,a,rjJt ;Lldte ,..,t.rllj
lr-Vt \,4a|Cf .rJi {]Ji gr (PC).r-^-lr -,.ryt}l f-lr .iF !.it<lt, Jjult
,-,..ylll ;;.11 j. iiB drlfl,.:r !l .i..,L,t -,.3-t- ejsi u r.LJ .e.ri:-r 6Jl
i-Ldl i.al | ,l*rt J+l .,:- tr,!t dif ,lr c,tir/ I f+ fCt .r, ire;. 

;taa 
.l:!

;)5e a.rr L4. jtl! ar!

.11.6:")l ur C.ll :* -
..b)13 gJl --..* -

.ilrJ-tl sur..ll *t =* -
. L*lrtE -Li r, -tv
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,U!l ,rirl #r: *i,:tr q;+ (J;rlrr "Digital Automaled Tracking and Resolving"J
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;J.a.i.ll pitt 1gti9 Optical mark Reader (OMR) ik)dl&tI -
: Bar Reader Code

J.,(:Jl .,iitilt, ;t-!t 6.J.,.::ll ;f crt JL" i'li9 Jt-)) f"r*;EJl3,rd..a'Jl3
.Q7-2)

irlilt ?lrilb il,..d| !t )lrlt 66 rrr i,tS.ii ( 1 7 -2 \ JSAt

:Outp ut Devices rtilti*i2-2-2
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rMonitor( iit.itt)rSlalt ,r,Jrll rit,lrg -

)V r;"-,jt'Vlns -8:-*,f-*L{SJt !.ee;'iLJl ijt':J 44{tb uV $Pt
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(Dtrt \latrix) l.!i; ,>l*tb.2

t-5-, .y'l 4; ,P o*)L iz,;Al ,J, .btij CtJ) ,iL-(,i GU.ri., f,.r:-;
Jir,.liEll ,jr,ir[L!l er.9ry erli t-J5y ar.l3 i7t'.1 6] rJr rlj t-JS,)U-"yl rJr.rli

,i;ti:lt LDi,}. ,).:L..,tLJl 'b gau;1 .Cbi)! U L! *!.,tLJl ,ia 7'.ai2 .b/l
.i,-Jtdjl o>tlt iy.95

t lnk.ict) i,, t".,;l-b .3

ef aJL ,t -i p;:-:'e ,irll * ;-r!V r&l u.o 61y el*.b o>t4.t J-,r
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a-rr r+ rrt # y* oii 3! ,qJL, tdn.s i,il* jSJr ,#t ey c..*l (Inkjet)

ljre ,aL- ,J.p ;l.r^:-t * 4V qJL, irt+ uf ,P JJ.€*IJJ ,g1Jl s. c.,{.:.o

U thl t($Jr fui:-)t d iirt^ (Inkjet) .^il! r., .tdJr . "Jt<r U -bL;,-
..2;$lr:,1*1tb

(l.aser) ,11 .rl-t-b .4
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!,ctliiJl;dr3il ( Internal Components) illt,ut etlq'Il -
-:t4*.r13 ,(24-2) J.fu,Jt d-UuJl 

6.u3 j-l*t;7'lt "ie .q3,;

e 6# '-d^. ry U -5'9 Uri<Jl i-3J Motherboard ,'lt ^'rt.l
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RAM 
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d,tii uJ ;JuJt c 6r>lr ,-ai & dl H, ;-A\ ,Ji;e .rt L^ll -,..e-tll
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tei;5 LitS. lro l4;I ,.ei ,qS.i d .>utJt Ft br: drltr dt'+l
..-,. j-t-lJ ijJ6fl dJrll .rl.r.-3Jl

stl

trilntrnl

"...i-r........i

i "r

tti

!

i{+.

7

^h
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1

i\{ain Nlemory Unit (MNtU):;^.,;}t 6r5UJl abr .3

:,)Lei a.l5HJl*ile crL".J,:.lle olitr:ll A:l;y.ll *in,, r.-J
(ROM):-h;! &tll6Jsl; -

dJl ;t'tiJt ,?t ,bi 6,llJt 6t'ti qpr Read Only MemoryJ iJt-,a:ir

:Lbfe dL:J, ,6-f.ps 6pt+:roi L^,1r; Ut5rlf- e i.rJl1y""3 €i
.Punched card i-alt .rtiLLJt -

.-lJl ib;\t -
.CDs i.cdt st;1..L-':lt -

* ;ltnl o'ia J,,? 4 6b o* c-Lrtut tie ,.-,.3-lll Fl, o*r-r5J)l jl3Jl -
.j.i:U A,U

rf-r (0) ,H of (Bit):jUt €r,P d;*J.iJl- J-,r-i .rl5 b.rg Cl+ .j
L^l_# 4{ ;Sr ) (Burning) ter q}*.r-e.(l) Jf.-.J

.l*+; ,t:l ;;..*^ iJl' Jl kJt- ron;.i:*;.:.Jl ii iJ'lta .,,5[:; rt3,. c.r.r*:-l g" rf

.r)te3J,l d;i .:-.r-:-l Ln.r+r ..:!+ d4 ',eV;p\ tt 4 LaJt'u +Ji lil,
.tA r":*. eilb 1t-at 6Ur!: .r<Jr ,ROM;rU,-t

(li,AM) i-jlr&J I Jycr)t ;St3 -

dr jr* dJl 6ftjJl 
"fr 

,Random Access lVlemorvJ l.,L"a>l .r,t

f -r 4 ..lilJ.:1,,i u[1l,.gdl +-Ac..:,U gtr,l, )U? bl*;,, ir-rhflJlJr-rJf
tJlr& LArtiil r ,fjl * ,: iLit ql Jl -flt ,r $'et 6-t j_*b.urr ,6.5

;Fl ih- Je zLi; ssi r,, r>ts 4 * e- f )t j) .jtJir ,.-.:ti gr.r r^

Lt U,/ .*t9lt di i, b.t*Jl3 .r)t al.9lt .t+i .f 6fl.iJt fE , !E -iiFt lj.6.t9

.r..a.i nam
.RANI., ROM ,x,)tAt ,..t ;n: 0-D dt*tt

ii,lllorl aitiiu.Jri g t.r9r4r.J I crlrg(rri
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(RAM) ;-i tJ"i,J I J3^e3J t ;rst3 (ROM) -L6 6d}Jlat'li ii.ztill r13

&lltr Cl- r,Sli e lrLf
.k rr i,U<J1.,

*tjlJl W b" or5li ;r ;.2ttc

f-*:J i* )3 l4-;r,. A

,.! .1Ji .r+ o+t ,.li -,.3-[!1
.it'ljJloj.o o!-.e;.3 i{]i,. J;S!-

.4y'1

cJ el".Jj ir.4);jstrs f^,':..j
,Jl zulJlg .)tjLJl t# WL? lj'.'

.J)ltgle J-+.

tdL.lJitul

r ) lde;,t:(Jl

r r* 6rl -aJ I '.-(rJ9

:L 'lr: l+"

fl**ll
ar ")n9. bll

It out-U (gr) ci, bF
,li CJ{. t\ e*' k*" 

"t 
t +

crULJl {-r,."f .kj tx..." ,J"b"
..-,. 3_tlt Aibl >4

glr i-ru BIOS euy. uy'
+* r-,j.J;iti Jl + .)Uldl .r4i
*\ ,) t"4# ,i<4 ), ir.

.Atf'Yl

p)t"r;.")l
4ril,ij I

ROM3 RAM,,ll0r.rotlr.l ( I -2) dJ.t?tl

,rtf )t tt ^lJ i.lll.rJl oU3S-lJ hh,:'t z3t3)l J<- .rl Q6a-D S(.ilt
../rtll s;l e\ e 6f )l -L!'3 Ari O6b-2) J,-*,J1.,

CpU ,*j$J.ll i.+ltr-ll 6.sS

!

\

i3l!_r

L.titr brtrr rt e,,Fll Elhll ; b t i*_ Q6a-2 l JSiJt

r
l-r
L

{

trPU

ALUUnil

Regigers ' ; ':' fI
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qlilrl 6.tr3

(Input Unit)

i

r.r. 3* t rl t r t17 i *i tf y q:n I"g :iJ U t 6l tdt i.rrg .4,r- t2 6b - 2 I JSiu t

: Memory Types ijlUt eldi -

.i,Lll .:t J^:llJ r.lJll C* 4r, iy Ot<" : Main Memory 4.-JJt ;rstjJt .4
:gct.eite

Temporary .iijlt ;t'UJL '.;.,1 ;r"t :RAM jlr.r,Jl J_rit i.sli -

-,. j-tll J-, JtJl i,$:-tl dt Jtr gltrt Cf !, +i ,Al rr!(ll ge Memory

.#t.-,. 3,-llt Ji.l, -iql .uc Lr i;;tt et"3,lJt 6t ,jic.tdl ,JJ"."rJl J,$-J
(Computer Access Time -CAT- -,. j*t.}l J3e5 .)j)- ,"!t .Jt"S1 ir-

:;ft3 c.ie lUi:-) iiLt rr)l.J. jJUrJ .(rtJl ;a.ule) Ut iU 6J>t-. o"liit
.RAM System rrr&Jr J-**.lt it'r3 ftuj <

.Video/ Sound Cards .>3* ly.*.:[itl: (
.Cache RAM iL*rrri;islr.,;lj&Jr Jy1r it'r! <

i

a

_l

6l;iYl irr3
(Output Unit)

irjst^tl 
CIr.Jl ;.sJ

(Central Processing Unit)

.!lr.ll3 ra^Jl 6.s_9

(Arithmetic/Logic Unit)

SJI ;srj
(Control Unit)

I I
iJslll iliJ

Memory Unit

qu$ll&jiill6rre
Secondary Storage Unit
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;."., uJ r ,rsuJl"-.t 61 ;*t;Rcad ()nl1' Memory -tlOM- ,,lPl 6/l! -
...,.;ltl Jg;.jt4! .l, !"i etr.5JJt U*, tl l,rt )e,"I'ermanent illcmor.v-

AF #)l irslj.ll ,rr.u :secondary N{emory urLJl ri riuJl dfljJl .5

-"ga kPlil, ':'tr3Jrlle etit.,t l

6 -ri +J..A.EuJl 6J>r Bb .pi LLr -Hard Disk l)rive -" tlJ\ JeAt !f -- - -l

..f.,rr cJul"J.l r,!r J,-r! b? )i Jl jSrJ .i,_,rl ejt e xY. J"F! "4
.-,. 3-Ll1

;,, iil(J Jil 9r,Jtf-.r!.l; ;* -Compact Disk t6".r,) ti-a" ,:.5 -

.i)l ,1a)l u .51 A,;;Jt ;2'ti d 2 .' , t .Al ,7)l
:trll .JrU'il

1+ lr" .r) xrt \r!., \j$ i,.!, i/ .iji:,- :Floppy Disk (A) i,ll .fl)l <

it;'r ,.ri |. +jb ,l qj *\:liit' i,., ".il, '/-ya;, ;it ;r (f-)t

.Li,tr (l.43MB) i* et! xy oet;\ $tt- llJi:-t ,41 uri) I Jl g{;ul

ooAl !-t e !i"lt l,llSr JI, .ijrj.*Il djr:rrl :Jlj) +t ll .J .(r..p, 3.5)

+ I ,sr!\r (Arrt .rat;!t) u;Jl lj.r di:-r ) ut', .-br'i,all ue/te " ttjJt

.,;,.-,, i)35 i!; b/ *l:.e ;e 'tS;:J1. ;rts tllf !l ..j .J.t
Jl l00MB i/lJJrsi Af irtt n!,7r1:ZlP Disk J,,i.dl i)t rcA\ <

Ub ir*i ) La,ir 225M8

t{.ui:-l js.t,Flash Memory 5y'1 6rlijlr Memory Card iflijli!rL: -
,ru'r u, ,-,U !l ,j,a.l oA,;t 'dtJl ?t-t&l iil.-lt ljrJl ,rl.,,^,t$ I j

.(..,8G8L6GB) zlJ*47
Jaii i,l/lj) 1A* {!;l Uo d*r*, Disk Compact CD Li b ..it\ rzAt -

.i.il* c.,L....tr (it<Jl, 6,tJAJr

(l)igital Versatile Disk Random Access DVI) Ut biA\ rpA\ -

6t Q :(;tt*lt clj,.ajJ 1 c.,ul.r*-)t :.r,r fi;lt oa?t ,Stt Memory)

.rG,tJ r &JL.II .rprilr drt
f.... &FlJ ,tp. ,fi -rrtBlue Ra)' :Jlrrr rot tl i.,)\\ 7t 

)r 
"crt 

-
)^;r,.s j lt.it5Jl ir..^J jr;lt 1t,..:: 

t IrE 1E-:: .DVD J'' ,P t-&t
JS+ ,l)Vl)r CD ,""rriilr di .t....:-Il ,r!t ,;tt t !. .;rl iri'yl .*lJ l ia

---I--

ar.rl(.r, a.li.rlJ.j 9 -. 94,>Jt ;tt;-tl*ti



I

!

;,5tiJl 6j,6."'yl u\ aa-c.,ts dl :-* !! .sl3Jl q.ll 4 si,.JJl U 6 * A/
U *#t a-LJt 1s3 .2006P cU e C*,5jJl 3 J.+- cs).Jt J* q_*lt

Dual- jdi-LJl ,/r 50G8., Single-Layer iblJl ;i-;,111 p 25GB

c,,t tJl iiul ij.rN6,*l ip: astgt r:.LU l00CB !. yiu..- -Lhill.r ,I-ayer

41t' iiiiq gtrL 9 reJ.4 3x.r.iJl Pbi y";a * *l,*. ,-f i;fis .f-fll 4
\tt.;c i,;'rz,, itl..z3t i.r.-t3 ;;+b ct ,fS.J, HD High- Definition .u.rJt

.Standard- Definition -SD- ;--ul t * f !\'#
U i--;lr;9 Holographic Versatile Disc (HVD) jr_,r_/l LrIt rr,lt -
!i t1,:S4r 2008 Jl 2004 Jy, et* (\4t) iir"alt aflt.LiL3.:,!i;
;;1r ,."r;i U a?-f 20 -,fiU$f3(4 dl .,t"JLfl 4 ,* \-fi $
Collinear "crlidl trlr"r-dl" g-\ '.ry; ry * J*:eje .4rrl

.Lr, Lr.: ut4 ,z*1 tl {* e f\ :N 7t'-, y;te\l Holography

r Ports ;&titf -
,(;Jr*}t .*lrll .*lra ,P ri) ,-,.3*t}'l otJ:.o * ,P arb ;:3ry3n ,:.,l"a:i ,a
.*t Q i,irs iiu, ,y- Q7-D J.tuJl., .f"yl C,rlJtr 

;;a7!t ,ki W".h f *
.ft-UuJl6J->JJ ;lrl

t

t

I

i

oBdq#.oprHldr

:3d* Hnbr
frh
\tdrxG*Mh
h{frrarlrrt

.4dl
Pirildl
rlloffir

fflh

ll#t

l@t

:3F.tt66lEdry,.t}r!

rufrFdltr'f iaio fteo

.iFtbg l)i 
'Fthrt,XtadrdE,hff{r}

,$dt*,
:},rhbrrl&n

FtrailrihlrJb

r [iiJr i.ret iililr e{ ur sL &tilt &y- (2'7 -2 ) r6i;A
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I

.r-,. ft l O b-*.iiU" i"rL .Jt5;l ;s1 Q-D Jt+l
tAipaig r,r. 3*tall ;gti. ( 2 -2 ) &.talt

SGd.! Port PS/2 Port
lxtsBdd-*B f-a fafia-rl

Parallcl Port Crames Port

FCllClA / Cardbus
r\EditdaFb('G

Ethernet / Rltls ltlodem / Rtll

VGA Port S-Yidco HDlll

Digital video lnterf.ce

F 5t3*es
;t tr*-

@€c CD) QA@
t

ma li$dEr+a/ 

- 

\
llli'Eer9 tffilElHH

Stands for System/2) l'Sl2 - High J ,J.-e;rt HI)NII -
Ii.,e.g,,elllr Grutt i'rl J.L. (t'ersonal Definition Multimedia

.d)t.rctJl-!] iJl' 'L'LJI ic+lr lnterface

4) ii:,.e ,-,tJ!l 6j{?l .Li, .iir C*!t
c&thjt u')a uu hj v(;A -

IG]
DisplryPort

bdEEtb
l5lEt{r-cFI e

aSat
dHqhkt

\

r}e
++o
rto
c!

--lI.
hlE

II+n

-r:-

s
T

,f-i ut: - g"''Jl .e'l gS }"': -
PCMIA - vr-l-. vLc
Personal Computer j,.rrrl
Memory Card International

& .:,t<#Jl hJ p-t-,- Association

rlr suthr WiFi

Interface)
a'2*.JJ qJrl c,t rLfl #rJ P
,#t rjr,# A, ort':l\ dsl

IEC Pouer Conne<to6

t*
trl*

Udn.dbE- ldb.dbffi*
Hffrllttld ,b.h.q*

.jrL$ siij)l h, fll ji:, (;,4!t 
"tr)

.:jjii)l i<..! LtlJ (.rt.-Jl *) 'J4 *t
.Lrl*t

6ro
ffi
rir+

O'C
arnd!
f5 rr.

cB/(L
x(d
ta l+rffil

hJI* @rGt@
Ut{rSJl iitLJl $U.
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H

t:l
tEr=i

i\U +Jl, '.t.,- ,:'li i{alJ FireWire

i'1aa\t p* lr.,, ;l#Jt el .[r+u
FireWire U A<r, .-. r-14 ii.rlJt

.ike 63 Jl ul-+ t 9$ Yrut d J.,t,
ji. J)1, ;r, i'1aat!t.J4 $.3 JS{ u

FireWire fs-r .FireWire

IEEE 1394 (Institute ol .b
Electrical and Electronics

.i.Linlq.if t s (Engineers

I niversal lrt"i:il USB Jitr

dJl y'--.kjl Jlru serial tius

c.tr-,tll,r:\tLJl,c,,1.7,1(ll Jr,.2)

i a*,(.. U-.Pdt 6j{.L :jJ;J I

irL-i-:l I s.,>{r.a3J I J, J-*l ,!*rl
. Llllj ilu 6.r>l .u. .r'.1;Ir.

l+l-!r trt.";) Jl#Jt t.l,l

4l ,* !J .(uf.^,- -,. jxl.ltr
j,i, iL-t, ;;raa'tt .raA S;::
tJ.o f {;- -)l .;1 l,r ,USB

'Its'Je ;iLb

,roa -r@
gE,

EE

J

: Bit and Byte &-$lr,i|l-
iAt Ve 92y.1 j' \))r'.4) ,rt)Vl ,r* -,.1rtlt j i;,>,11 c.,te3J..lt3 ,:.lUU I r,.r -
i::i r.543 ge ri rr+r Off, On iJtll) Lr e^:lE ,r ,tt,1^1 ;,jtJ I (l .0) .sr3Jr3

f )t i'* ,9Jt nKIu .(;-.a;rb q:lrrs ;rtib i,it ? +\16 ,)t)lri ,,;t,r45 .,an ,i
.(l Binary DigI) rl (l big a.r-r, i.:u xw c-f *.,pt! .r;i e ,!,ij I rl 0

.Ut*l t i,tlt Lrr-i.r-;, .Binary Digit .JiLi t'r,' ,.:{ r ,_r*r !S! W *- -
.Binary Digi!;,".,-.. uti u_, pI d, ":-1)1" _

.Byte ieul W ,fu_ liX, 8 j, i:JS:. -a'r+tr;rr4 
d e.+5 cJl -

,ti-a!l 3,. 
'nt iW ir;l ii jS4 6i .r.Uj (Cells) !>E 8;r UJr. &J.+ ;rul -

iJn I ;i c...l:J I !, r.:^,r,Word i.r<r u-trt irJ+l ,r-, !U larr rt-llr
..; f 28 rAy'ij c-'l8.Jrh iJ5 -,. j-tlt {jl pt rlt4r.-,. J_r!t Li * er-trl

.-.64, .-.32.re .,. j-ttt i;a.1i j Lt.u:-r F'll g,l,.I(J I ,Jlr"bL

t



byte

word (10tlb, 2 bYtes)

.ir-#ret.u33;fljX Units Transform s,lbrt ,l--t W- (3-2) drr+l

;Jslul nt,l'j Jiti ( 3 -2 ) &.t+Jl

6s.Jl ul+i g*!ul 6113 p*l r/$tr 6.sr r.,r u,!l!l 3rr3

b Bit b s

8 bits Byte B Clr{.;

1024byte Kilo Byte KB d+l+JS

1024 KB Mega Byte MB crr-lr.lS;.

1024 MB Giga Byte GB ,-!L.lS:6

1024 GB Tera Bye TB d+l.+l-,#

:BIOS.uft+tt-

Basic lnput/ Output "s-t-'rl Ct,r-)t: rJti:)l ft-Ej" J .)-,a;;l I
J:;!.*JI qu i;lr. iain t>g,e eJ t irt^r,.-,. g,-t,Ll ,l;":; :).Li'a: le'r:r 'System

1l'Ji: l* d ,;tf*t t>li.elgt Jt*s ijLiJl dte et.3,lJl ,-fu -# f ,f", .,. j,-tll

".L-i.*Jt .r:r ;.'ljJl ,e:-iJl" Lri POSTJI u*: )91 oe2i i)^^'.i J"^tl1 Jrr.8Jt

AUI) fl-E:ll ,l;-ei ,rar4,u,.3*tll lJ.',i".q,, Jsi *s fower On Self Test)

..lr,+lrlq#llg:-"i JP *1;Ui:lt.qe t 131., .(U ...#{/JliitLt .'ilr&Jl 6J5liJl.,

o,bJU. )lr-zllt4i g:1 u.#rl C>l-!f'+ P *-*/ oJL.; -rkD[ .|Jt d, jk+t

*i>t rt{ ,Al crL-rJl yiii Jl .JtEl y} frr.:-lt 4.t- P ;-* -;h.rL"..'Jl
.jrW Llolt:Stsllr J*t .t ;

t

I

l
I

I

I

0

1

loll r

| * *., err,ar Speed of Microprocessor i#Jl eul ler r"" :ili'')"

i .Word Size i.r5Jt .*-y Clock Speed aet)t i'r
bn

ln

lohETo] foxTrilW
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I

,l r-rrl CNIOS €H a-i!, sJe,-r.:*tll &- -.1. rltJJ,lr.o jf *l
irf.r. 6g-e iilr rr3 Complementary NIetalOxide SemiconductorJ
E!'.-.J,l .rt-.3JJt JI.si(RAI\|) ur.,*:,.tt ;J.stjJl ;,i Li U.jt{+t C r'lr ;-pr ;
.r;.C;, gl-.,xsjrr*Jt C d-Liltdirt,3J> J:, yI ua,Volatile 6rt!:. t6.i

.rrel c.tJ,!.! ,L+Uh U;i;J;JthJl ;-. $t"lt .-Us t+ikr,t{#;jjilt eUt*Jt

.,tiLiJl 4i Llt u.5inon-rechargeable I-ithium cell Cl ;r 64-,o -a,-1\

Jt:...; f lil >t5i.-,.3-El V j\#.ltJtr-Jl LtLajt .ur i,.J.hlt iitLJU Lnr3t ji-ilJ
ijti'..1 ;.-c rrt.3J*ll Cf Jt; 'p -r_t* i-ilf illjfu -,. 3rt]t ,ULl t"+J lt ;-J5

.Q$-D ;*Jl .ll i-,ts t# k,,.s-"_ir

f-+-J tbt t;it E+> ..r;* * Jf f I -,.3rtll ;r +"Ul ete3,lJl ;,.e
g""r ,g!)l C.* ,f ; ql U ,F 6yl.>li*,$rJl.r 6.rLJl,iJ.aJ1., ijll o,ol,c"ll
JJrJt. elj3r .,.J-:, ;t'li .r[r l/ Jr^,- ,)t 6rtJt ililJ j<{r U ... ttf i^JS

dJl iJLrl u[e .t-:-1dJir Fl I rl FlO .el Del i,p.hi.iJt) rrUt+lrl.r.c1 Jl
"r:* 353- !l ili:-Il * #t,(r'!tr-r,ttt ll*rt ,i)i/r rL*Jr a4.4.t:c 

-r4J;i;

. ;;e r.p ri+tl- a.tl-at ,ra3La*l o,a4 *-.r, tf*t!r: fl)t !r, rrbt.rr)l ,n-ti
.Q$-D J,*Jt .Jr",Jt ,f :rlJll

I

r
I

*

CMOS ..,1" *.- i-61.!;

t28-2lAirr
BIOSjy$tEtrt.re!

R0il (2n69xG0D)
ILITYC]'IOS SETUP UI

EIEBD SOFIUCEE, Itf .

slelo*to c'trs struP

SIOS FENIURES STTUP

CHIPSEI FEOIUNIS SETUP

POi'EN ilAilAGEt{EHI SEIUP

PIiP/PCI CONTIGUNATION

LOAD EIOS DEFAUI-IS

t0eD Pt[F0n]tnNct otfaulTs

IilTO[NIED PTflIPHENNIS

suP€8utson PnssuosD

USER PASSI'ORD

IDE TDO NUIO OETECIION

SCUT & TXIT SIIUP

gxlt tulttout snuiHc

Esc : Quit

Fl! : Saue G Exit Setup

tJ--:selectlten
(Shift) F2 : Cfiinge Cotor

Tine,0ate, tlard 0isk Type...

t
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I

Software 3-2

e,Ul ze7.1,/r lllt -,.3-lll i,ihb U iUJl -i"dJt *#rl 0t5Jl Ji{
bV ,,if .,L:jl Js, q-y'Lll fCl ,bi ;,. -,.3-tll .rUJn g.trl ajo ;5i ,i-L'yl

'U...#urt

gs+ il, ( ARRlication Softwa re)i4J,:J I f ll I g,r,F,J"Lltr dr:-t I pi,"

.|,-rr *4rh:Jl eurl lrqr (Command) ,.'lt a-ur1 el eUtJl ,Jlr+ d*-ll
(Operating Jg-":lt *tr Jtt*!r^+ p.- 

'" 
(Instructions) -,t Jlr.i,t ti.n

(Hardware 4,-)ttl .lu-$tl Jl etqol,:lt c.i^ JLji ot1.L. l.ttt.5uJl; .System)

d ,qlLlt d,tCt dJr;-lr irlrllr +:tJl .,u-,Jq *.Jt tdtgr 6Jle Devices)

.:l.u.e .J>{- .r 1a:.lJ dtt::Jl ,eL:l i.-# iL-l- etCl J,/ +*,, *!l
'dr)t

tl*lrllas$Jt4-2
Operating Systems.l*ii:tl rEj - I

q{L!l Anl.tt,-,.3-b €l o tU- ) il ,c.,trlrl U ,E Cri:^ J+-"Jt d!,
+.r*Jl -r+.lr 'S;l * Jr (fli:-fl) ,lt.j)tJ g ,t' cLie.Le r,. .5,-tll ..41 .-!t*:Jt

LINIX d.sjdtr Windows .i;rlr fh:r MS-DOS (l!, l, J+rr P r
.Linux ,-J';,nJc

:J#"i:Jlftr k lrq,rl *Cl ;r,
.A.hrilr Jr"r _

..rU!J I J.r,r3JL. f*:Jlr oe,At -
.dr)tr rJBr)l ;;a.ri., a<^:t t -

.RAMiJSUJI.Jul-
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.J.",Jl JSLiJ Jill C '-'. 
j-t'll

)

86



,5& )V ,s,l i ',btill i..ijj I . i.J^:jl c.,Uli:i J"rl jJ,+ t r,:, i.pltl srtju l

Jl,plu * c.,u! I & Airl, fdJl ,*ipt fJ,,)lr.Gai rl .,. r-t- as 1r-)
.Jt;Jl ;i ,;,utrJl *te \+

:d1.i,;,uhJt vte :f Lfr 6JlJSI;II Fi i,,,
!r.al I etrjLll -

y'.',Jr J+-Jr -
4JUl ,rt JLf t -

.J<-Jt, ilt ,2t !.. -
i-.aijj I ,.rjl -

r r,r. yhll 6rbr d+illi 6 -3
:,-,. J-lilj +y'tsl,.::lt r.,t sr' {5lt ;,-+r p-,-rr ,,", 

^,
*i^ 4j+l as ti &lj b .\vt *"lrl J.(l lit )r air ia]j +)t,,
C*-li ,,.t ttr 4l .Ldtr) .:!!i ,Lt,l-r.i;-l ,l q;-:; ,l g ,S 3l g,trlt
JL:lr Ji- ,-/, tL+ l,J ;.,it,i;)l dc -oJlrt b1)13 ty't Ca J'il JtJ4 ("J:.,Jt"
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.c.l_/,lJ iil:rt 4)yl tt:tt dr:-ll 18 ri' \v I .41 oentjJt sti) -,. jrtlt
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:J.(+ d:tl sl' !r.+jJl iirlirl qi U [JB, .Larl

.d:fl g &rr, ili:-. ,irt * tet+. -
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