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JJ°lll~I 

':' .9'" WI i:;, '*°" L.. i 
Computer Fundamentals 

.:.>l:,-,t ....... 1_,;i ~_,..; • .,..._,.....1t-1.:;l,..--L..i.,... .:;l..o_,.L... J-All l.i.o ~ 

... 1.i;.;...\ .:;'S~, .,...,..1t-1 

:General Introduction 4.o~ 4.o.i.io 1-1 

~ Wll, i_,..-...ll iJW)'I ~"'-~<,_,.:.,Ji ;l,J- J<_,l.ll 6,l:ll J')I.,;. z,. 

<,I 1.;.!>l ,J, _.._,, _rS1 "'~ ~, f41' .:,If.I .j ~w if' .:.>'S"il, '.J¥:"' .,- .i,....i1 

i>l...-l)'I ;L,>.) ·~"\ .,- .i,.<.Ji .!.UL:.. .s} ..:;l_,:.-ll .,- >p U..., 41!..;;, ,..,._._:, ;_,;.; 

~ J •_r.,_b;;l I j>I_,. .,- .i,.<.J4 .:.> _,. ;,I ~ .;t;-1 .:.>4,,_,...> .,- 4.:..o r' ('.::""'! if 1, 

·~~ ;_,.:;......1.1 4-lt-1 ~, . ..,.u1 .s.U i.lllill..,...... ,,i.:i1 :u... _,. J ..:..J1.:, Lo _,,..1 

.i_R.-~I ~ j.:. ~J ,~'S ,15:;\ .!lJ~ ,iJW)'I o1,>.) J>-" iJ;~ 
,.,._,.,i..ili~ •JJ~;ljloi 2-1 

.) ·~}I JS--'-ll J--'J l.l.')I.,;. .,- )_,J,\ .:,-y.; <,.U •'.R.-"I <y_< j\.p. .,...,..1t-1 

:.,;-sis .,,. J .\h l:.o-" 

,.:;l,..04)1) .w...11 J.l .,- l,)':.11 _,.....~I t:;i'J 41> _,. J-'< : ~I -~I JJI> .1 

t:;i'JJ . .:,~ .,.-J-JI J\4o4 w...:l.i _,..1,ru1 JSl C..'-.l.:.41 ..i,...,s:ll •'4.r-<Ji 

•;.ill .,...,..w.i <,.-:.14 ,,i.i, 1.1 .. """''' u ;;,..;.4;1 cw' ~, .:;4)':.11 

._,,.;, .,...,_.b- J,\ ~ Yo .,...,_.1t-4 .... \.;I.I .:.>lj\f.)'1 {'"-"IJ ,1946-1900 

.'
1'ENIAC 

·i.I;~ i_R.-\ ~4 <t41 ~It-~) -;,,_..1.:.f!I- iJ,_.......,l.1 r-"' ..,; •>1.Jb:UIJJI> .2 
; W~)\ ll.:JI ;;.. ~-11 ~I \..;.;.:;...... ·1._11 ;u._, ;;.J \ ;;.;._; <I:.. • l) '-? - - C: J _ _,..., ..,...... J..-:-' - • - J • !'""' 

.,._,.,, ....;1,..~1 ~ ./fJ ~ 4,1,~1 ""-:Ji i>,S:. ;,~, .J,"\ ,_,J.JI 

(Electronic Numerical Integrator J-ISC!I .jJfol~I .,,._; )1 ._,,_,...,,. ,1 ENIAC !ll,;I '" 

._,.;1_,.1 ,; .tS:,,.1.j......,,, { •.& .jJfoll _,.;, ._,,_,...i.. J,I ,., Analyser and Computer) 

fJ •C<',.l j.--pl, J<~I )IJ.11 l,,,.,1,_(.U;; ~J •J..-ll .j <i_r..ll .WI rU;; .)s .p <..t. 

.John Mauchly ._;.;,. ;,,,,_, J. Presper Eckert .:.,IS:,j _,,....,_, j,; ~......,,, 

i 
! 
' ' I 

I 
' 
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.;,l_·;;J .;..!,,;~\ ),r ~ .r._,l.; ~ jl+J:.I _r- ,.,WI \.!A J'.>l>J .i\..c;.;...':j\ 

i-"' JolS:;.. j~ .fa J,......U <:!;~\""-:Ji..,.. i,p i::-' ~,. r- •! ·U.~ 
~fol.I j411 fo. 

e::-1; .....i,,I> ,~ ~J ,1970-1946 i;lli .,..,_.b..U :<,-:.)4 ,.,WI I.IA .i:.I; 

.i,_,Jcll Mainframe <;;S )\ Jt •~I .,..,....1_,J-1 ~ 

4 jlf.J:.I i\..c;.;..,\ W, i>l,j .fa<!... )1 ..U, .j WJ•. al\·~ ;Si" :,j.i.J-Oi.Jl.)jb .3 

:<,;)11 .....;1,,_.)11 .:;.,µ J'.>'.> ~ ..,..w1 :<..t. J-; 

....... ""~ .J ~ ""u.,i.; .1.i:t J'.>I> ~ \'-'<J :il+I:-' r'""""--1 ~ .....;.1.01 tr>, -

·t4' 
.ia;tA1 ~ ~ .;,-!)1 ._,,,> J .J)I.> ~ .,_l:.. '.'"J <,>l.. Jll~ #.;l :.;,-!)\ ._,,,> J -

.j~ .1.;;i1 .Sfa-" .fa 

(Abstraction) j~ i.il.11 j..olA::ll .U.:.)' •;;; J)o •i.i:l ~1..c;.;...~1 ;;J*" -

.<l *", (Transparency) <,;Li..!., jl+J:.I e:: Jol..::ll ~ .;..,.:; i;,:.;_1,1 ;,,>-

:,~ ~J .2000-1970 i_;.al ..,.._,....t...U W4 ;}JI Li.A .1:..ol 

." DOS J,.i.!:J I iu.; r""""-; PC ~I ..,.. _,....v..1 -

. " Windows j,.i.<:J I iu.; -

.Computer Networks ..,..,....tJ-1 ~ -

.Internet.;;..;;; )11 -

~ <i-<)1 <,;~:'ii ~, ~ _,.J; (Disk Operating System ;!..='I) DOS ~ 01 • 

0)-1 .!U; .L. ,<.. _,;.11 <1-'"' ~I; <,.i!ll cl.'\J.,JI 0" (i"< -,.I-) I cl" _,;JI .fa ~ ;}' ~1.r. .J- ._,, ,_IJ.I 

,t=1, ~,...IJ.1 I""'" ~J ,L;.."! ~I ;l=I J! <»f <?JI; ~1_,;.1 .U DOS ~ 0\S 

~ .J- t;-' ;_,:s .:.AS-'"' ~I .ti; ~I <S,:-11 .fa ~ .J-J ;_,,;....JI ci,-;...lJ J~I 

"'°"la; .DOS._,. 1.i... L.y. ..?>-~I ~ ~ -:Jlj"!; PCM PC-DOS """"'~I 

.,~1 <,) ~1,- .:.;is, ~,...,;;:.,1.. "-'"'.., ""'_,;;1 J.= tu.;,. Dos~ is,w1 t4'1 t""' ,,,_,,,11 
.i,.;,o a. _,.Lu ., _,i.., ._,., 

1979 tis- .L. I"< t ....... ,., .;;,.i. t4-o j.= '-".;#,;JI j.= tlli:.l ...,.1,,. Windows \..I•• 

U ~ lt .~ tu.; C: ~ 4'-o r--i <JS; "->IS-'"' ;;,. .-1- .• -1; .J-)1 JJ_,; ,,J.;, J.,... js:..:., 

·.r<-,. t,..a11;,. 04 .:r.'f 114--4<1 ~ <,11.. .o.1...1,0, ,.stl'I <,) 4w..o., 4,; c..J.,,, •.,:s ..:.L1_;,.1 

.J.....l ('.;'..}I; ..,_WI <!"11 ,l,:>1., .:,,·""· ,II ._,_,;JI <.l;[J .~ .J-



.• Middleware <J.,..._,li ,I ;;,,;_,J.1 ~I~ -

~..!.LI; .fa_,,.:;-,,; •'<.All~\ ~L_,,_rP ~ jl+J,I ~ ,.:.Jl!JI ,_,.bll ~J 

<::""\ ;I ._µ;i ~ ;;_1;_,i1 <?.l< ,>i j~ ).~\ ('-'-! .:,\ ~ ;i ..._,!\ ~\.,!.\ <LQ) 

.,,_,..IJ.I ~I; .1.0l; .I,,.}! ~~~\ JS" .) I""'- .. ; ~\ <.,,_,.;.!1 i.JP.'JI ~ .,,_,....IJ.I 

:4'-o ,,_,.bl I l.iA j JSL!ll ~ ._...;)I - -
.,,_,....IJ.I .Ulj i>fo ~Lo_,l.J.I :cl,W :Jr ""'" J!.-" ._...;)I .,,_,....IJ.I ;u..J.; .:if .1 

~ v"~i J) ~i...,, ~_,l.J.I .U,W .fa ti!\; ifo j\:.; .p.ll; ._....,:)I 

i _;·;, .... 1;.;..-:...1 ~ .:i:,..i.;.;;..J.I ~ .,.>J .,.. _,....IJ.I ,,_,.~ .:.,. .Ji'; (Operators) 

~ >L&..., .,.>J :JI)\ ..!.lL" Jl .:r.J.< .:,\ ("'"'- I\ .fa ~ l:.A lli:..oli; .~1.r. 

,1. ..... 1 "I J l )\...;.; . i.i,,w ?I ;u u I .:..~ ... 1 .;,;..i.;.;;..J.1 ,.... i>'u_j e: J • .,.. _,....IJ. I 

1.ll .lA<I~ v"~~I; i~\ ~L......Jll .fa~ .r-:JI 411A4 '- ))I ..,..,..1_,J-1 

~ ._;U.i .,,.u< ~t,;ts:.-1 ,; .,,_,....6- &I :u..i; Jl J_,,..:11 { .;._,...:11 ,_,i, .) 

.;ts:..,; .... ~,·-·-•: .:ii F"-1' ~ ... , .... .1: .• ~,(PC) ~I ..,.._,....IJ.I 

~ 

r\J2;""' ..a...,.; f' ·P' ~1 ;r .c......~1 t .. ~, .,,_,....1J.1 ,.w r::: .2 

.,; ;,411 ~ .s.f'-' .U ~.:ii i";.- .. .11 ~ .,...1k;, <,ffe.lll; (DOS) "v"l}'JI .}'-'-' 

.r..#J ~ t 1.ll ·J+-14 ..,..:! r'11 1.iA, .uL..,Lu t.i.,;1, •rl;I "\:S"; .... 1;.;..-:...1 

"-¥.1_,JI ;,- .:A<,.;<.:,,, .Lpl ~~ r_,.;; (;k.~I d'-< I., J,..\; ill J-'. .fl)"-¥.!_,, '-<)""'f • 

"» rn.u .;..1.,.1.. .. u ;,,i,_;1 J.-.<-, ~l,>]1 .:;;,_,AJ1 m;:; «_; __ 6, .:¥.I_, ,I ~1 ru;;> .s,,c~1 

.(Transparent Complication and Non Invasive) .:¥._,JI •A J>-l:ll 

,i...:;.1 ,. , 1977 ._;1:11 iJ _,;IS .j Commodore PET J.olS ~ ._,, ,....1,. J,I !""'.._,, f ·· 
~ ;4':- J,t l.B.M "'...-' .:..,.:;! 1981 r"' .jJ .(Personal Electronic Transactor) 

,_;.>~I .i.o rl"""-1 t_L:., ,J.B.M Personal Computer ~I ~,....i;.1 ;4':- <,!< .:.ill>! 

• _,,;.- '":' ,....6- ;4':- JS .fa .:.A).!,\ 

,,,_.:;_; il,,Lo .}< ~# .,.i1, .(80486> .:..U,l... ,_,.i; ""Intel J:;l '<.r' ~I 1989 r"' .j, 

,I ."Pentium" r-""< ;!_,!. .:..U,l... ,_,.i; 1993 r"' ..,_,, ,;_,;1:11 .j ~ il,,Lo 15 ;_;.,.fa fa 

64J ~,\.rd .fa ifoJ ,;_,;\:JI .j ;,.;.,; il,,Lo 300 ;,- ._,,_;;; ~ .:.t<,-J uljl_,k, (80586) 

. ._;~ ~ .. 
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j 

;µ1 r.i-)1 ""~~.fa~#= ~1, ·.,._,....)I .:.Ap.l_,ll ~~I~ 

t: J-l.,,11 r· 11 ,fa.}+-' Lt DOS~ .J"1,~ .!.,;_.; (Icons) :<;fa.~' if.JS 

. .C... "'' ~' ~ .J"1,1 

Jl ;_ ; i_}'\jJ\ ~J '''l ~,,... ""o.,~ .:..!,,;IS:..~ (PC) ~1 "."r-"'-' ;~ .3 

~ .,f' .:..u,,J.:!1 ..I"'! ..,;1.w ,I r41' ..I"'! r-t (;,.....;. .J....,. lt .;_ ;)1 .,.....1_,.1-1 

'1" (Computer Networks) ..,..,....1_,.1-1 4 ifa ..:.;I • .,.-,:)1 .,.,_,....\.L.I lf<•J! 
j':l I J.:L.., ;_,.,; ~ J :ii _,i:l.I ..,..,....1_,.1-1 .fa i> y.-_,11 .:..!.. _,L..ll iS).: •• Jl ~\.L.\ 
c_;L..;li ..;,,Jo; :i,llS:..!J ,ISJ~I ~ ~J l.l;_,b ;_;; ""'-!J .~ '1" !ll.!;\ i}pl 

.. ,1_,J.1 <SJ..:.. ~I ~_,J_p;.!1 ,,i.;, ;;,,....ia1 

:j!o ..,...,..1_,.i-I ~ ~ j-l.,,11 ;_;_< .j ¥lil-I .:..l,4J,1 .,I""! r-i-..:.- I I "" &'= .4 

Jl J_,...,_,JI •.,I""! t: <l.Y.)1..,..,....1_,.l-I ~~ ~ 4"°~ .,fl <-,WI eJ" <;J"" 

.fa ~\ J.:+--!, .(Path) ;WI .;._,!.JI .J"IJ\ ~l:S J'.>\> <JA ~foll 4._,L..ll 

.,fl, (Internet) .:.-,;;;~I 4 r..# ( . .:..1;411 ..IA Jl ~b- ~J r· I\ 

ifa ""~ ;1 •<J+. <.i;A ._,;...,JI t: ;i.,; )\ .,.....1_,.1-1 t: j-l.,,14 r-i-..:.- • \\ .:,.,.\;\ 
:i,llS:..l ~ .}._,!. '1".i! lA""'-!J .lp",w.., .:;..l;l,,J\ J.ii ..,.. ,,&J .,.....1_,.1-1 ~) 

·~~;ii-~ .,.....1_,.1-1 0)! ,,1_,J.1 ;s,w.. 
~ '.)'.; •'<.All il,J. :0.,;_,.,;.11 i_;p.~I ~ .,.,_,....\.L.I j>> 2000 "-" ""'-!; 

.j; <,,J ,;:J.1 i _;p. ~I ~ .:.,,J I .j > y.-J" -* •'=" ,,.,! I i\,J-1 .}.,.,l.l. JS" .j ...:.. ~")/I 
"'"'~'' Jll):-1 ~J Jll..)1 ~\:SJ :0.,1,~1 ,,.~, _i::-:;J ..,...sJ.i .j J>:-Y.J .... \..,ol\ 

~ .j j>JJ ~I i_;p.~I ..,..U.I ill ;l ,} •- I\ .j rt',,, .J, •J\,>~I ~I:.; '=",,.,JI 

. .!llo ~J "'-'l},, • ..ll .j; J_,.$1 il#I j~ 'Y.-J"J • .,.,_,....\.L.I 

.w..! e,.< J,t Chase Bishop'°'""""~,...- w.. .1981_,,.,,... JI j;""J ~ i::.fa '""" 

.;SJ, Apple Lisa 1.r.J J<I ""< 1993 ,,_;,; .,i ""o'.>\.;11 (; • ...,,_1,,i1 .r..i.." ur- ....;, .,';,;s:ll 

""'"';< ~' rlli; t"" .1985 ,,..;,; ? ,.,_.,,I 1.0 jJ""J .,s:i, •• j;""J" .....-' J .,,pi.. J,; 

.;,. ,... ) 1 l""-'-1' "-'P-'' .,i -"'rl' rt.a'.>U <,1.,,.:..'.>U •_,b. .,i .1985 rt. ..,.. ,, ..:.,,; ,... ,µ ;,. ,,... J 

907. 4'.a> di., ;l •/WI .,i '· a>...:.li d,-Ll-1 Jr-~ ).,-'I jJ,,_,J ci ,,_.,;;.,_i. iS _,.> ~;-

.1984 .,i y... ;>lJI !L ~I rlli; ~Ii,-,. J,_ll i.r' 

.i:... MAC !lL. ~cir .;1, .,'pt.. J<I J,= rl" U>,<;! ..,..,u1 rl.i;.,...I Y' ;_,.J; C:J 

c: ;;1_,J1 rlli; ;,.i;? ""; ,.,_.,, .;,.,... )' ._.,,.,,11 ",i...t, ;,,,,.,.ii j,.. )' r1.i;.;...4 1987 rt. 

.t,..... Wl,,:ll ;_;p.-~I; (IBM) op.I 



• ... 

,..,.,..w1J~i;jla:l3-1 

>IJJ>~\ .:..4_,.1;; .fa ,1..:;..~4, .:;.,t;l,,J\ J,l>'J :.:J,-1...J; r_,l, ;4'1:- ~\ ~~ ~ 
.(Logic) Jk;!I, (Discrete Mathematics) w..til .:.>1,..;>4)1, (Binary) ~l:.!ll 

.;.J 1946 <:.... .j -!I.I;, <.WI _,.;\~)\) .jJ_,;s;l! ._,,.;J ..,.,_,...b. jlp. J,f )~\ f .u; 

.;_,s-1; .U _,..,! J~I r~4 Calculator .,_b. 41T i),• i.J\S <?1JI, (ENIAC) l'""t 

~ .j ~.-.- ; .f 1 <,,;,;s;J)'I .:.A,:-i:!I .j <.,,_,...,<!JU. iJ.f .:.0:.1> _.fa:ll J_,J. J'.ll>, 

:.,.., • ..,.,_,...~I J~! '1" .i,..c.JI J~ Jl .:,,,f .fl, • ..,.,_,...~I 

:Vacuum Tubes~ _,.iii .:,,l.oi.......JI j,,,_ :<1958-1951) J, ~I Jtl -
.;s:.:JI .(&--11 ~ <,,;,fo.,l) ~t;I) ~_,.iii ~~)I ci.i.......JI f"""--1 ( 

W ~f 41)'1 W .}.J:-1 1.U .j f"""'-"IJ .i..& >l-"'4J ..,.,_,...b..IJ .j>-1.lll <l:,JI .j ,(1-1) 

.j4'1:-I t: J.ol.;.U .1>1_,JIJ yWJI 

: .:.1~lj ":'J:!lll 

. ..:.J_,JI ..,_.<; .j.}....; .:,,\.oi....,,J\ ..U ;.,_,s Jl_.;...)U ..;, y -

. .:,,l.ol....,a.U i~\ >IJJ>~I ~ J,A!ll l+jJJ Is•":""" _;:S -

.(.i,_,_,-1 c_l::t) '.di)? i+-~ -

I 



_i_,_,,. .,,~ ;__,s-1; ,js-~~ -

.<iU..U ij'JI l@)l+...1 -

.(<,;l!ll J :Y... ---<Ji 20J (,,_; ~ .:;L,l-JI i_;·; '* _,... -
-itiz.J I r_I _,,;.::.... 'J :i,.11-'< '*l,1 .;:., 'Jl, • .:;~l,,J 1 ~ )- '\,-,kl:.Al I <; l_,k... ~I .;:..;,:.;,.. I -

~u JL:l4, ·e-1,...J1 '---!t:S J <.;L:.:.11 r\l;.:J1 .Js- .w.:; .jll) :u<J1 ;;...i .Js- ""'~1 -
.,_. -'-'#. J ;;,,...., ._ 1+l4- ..;,. J ~I r IJ ~I ..c,.a:; J .;:::S ~ J.l,J r_b: r-1-°'- 11 

_UNIVAC ..,.,_,..LJ.I ..±..i 

-:Transistor ,_,:-.;.;l_;JI J,e- :0 964-1959) .jl!ll Jfl -

~ _,;...i 1.f;I ;! ,..,,_,..LJ.I &" J '0

',_;;.-._;1;J4 ~_,.ill .,,,,_~)1.:;l..o1-..aJl .:.J~I 

_(2-1) j£:.ll .<,)\.. :i,:4,fS' <illo r_b< 'JJ Ip J_,k\, 

-*"'_;.:.tjJI..;,. i;~W (2-1) ~I 

:j!.o .,_,:-. )l;JI rl.i,:.;,..I ~ '-'-!~ 41_r> J,J:-1 l.U.J 

-~ .,_.j lp.l,;.>-1 ~-

_,,,s:; ,r _,,._,,, ,r J<w J--'--< 0'.Jl,,1_,11 ;_,.:.r .r =,i, '-''.>\: ~ "-""' 0j., :;_.___;;1;i1 • 

·-YJ_;5:l)'t ..:..i!JL.:.)'l 



. ._;,WI j.,J:-1 <.Y' o.LiS' _,:Si

.Jli ;iju.JJ lfS~\

.il>\_,ll <,;l!ll .) ,_;'~"JI C>l:.o.;,. r' B ;! .C>\,1.-JI i)·r .) ;;.,, r' .fS\ ~1-
.J,~I j.,J:-1 <.Y' ........,1 j.,J:-1 I.Lo ..,..,,...1_,,. ("':"'"-

• 
:i_,< .r. .) rU;~I <J" 'j~ ...;,_;.1 f""'- ; ~IJ ,~\ W JI ;U"Ji W <.Y' Ju:;'j\-

Add ~I; _1 .. 1 A ,i r;-kJI :u.,....J Sub ,t Load <,L..J L J!.o ..,,_,...ll-1 

.1.is:.. J Multiply ':',.<JI <,L..J M ,t 
.<,J....!1 ~l:.il\ U"'\}~\ .;_....;;.....\J ,;.i;i..... o,SllS '6.:.W.I <k ~~\ .;....;;.....\

Fortran, J.!. High Level Language .,_,,_...i.1 ;;_,.IWI C>LO.l.11 .;....;;.....\

.Cobol 

:Integrated Circuit.ll.o~I i)l.i.ll Jo<- :(1970-1965) ~l!ll j.,J:-1 -

~1 . .,.._,....ll-1 ;;.,,\:.....p.) ;J'-'jl;ll JS- Ji'• IC <J..~1 ;;1.i.J1 C>i~ 1965 .i.;.. 

.<l.o~I }\JJ.)\ (J" CU:~ (3-1} 

cl..) il,s;,LII .J' ;_,,.;... "Or' .fa \,;C,.)'; \,;)\>.J... J-tSO; <,;;~! i)b :IC U..~I ;)\.lll " 

.J'J ,iJ_,s:J.,-Jl .,.. U..~1 )1;.lll ~ .;,;,~J ~ _,511 .,.. .:,,,'.>Ill ,1 Ul~l .fa c;;.i (<,;_,.4 

fa W" .6inch l,,,z 4" JS fa..-<....; ~Wafers.,.._.;'°""' ;I e'ir' J! iJ_,s:J.,-ll ~ 
~.1.H ~l_rjt ~ .:J.!.. <.Js. J! ..!1J:, ~ Wafer ~ r"J .Wafer ,_,jj ,_)s- )\J:l <.ll. p 

. .:,')\..,,\_,.-~ J.:. ..,.._,s:...,µ1 J _,.Ji; i"" ;_;,;,, ;_,,.;... U..\S i)b .fa 4" JS c;~ 



l 

J 

, i:.1j.:...11 

. .;.,µ...JI i_<·; .j ~ _r-l 1 -

-~1 ~J ilj,JI;;.;.;. -

.4;.llS ,_,PW.I -

. ..,.,....1_,;.-1 c.l:;J ws;; ,- ;,;-i1, A~ ~i "'-'"".Pi -

.IBM 360 ..,.,....1,,- ;;J..-L c.i:;l -

.;;.;1:_,;l:.l~ .rli:i ..,.,....1_,;.-1 ~ .r' "'>. 0 i -
.<,:_,..All ;.1__,.;J1 •.:,p.i, ;;;_,u1 .;.,WL:.ll c.i:;l -

·'""'.r' c..1-!J J1>,1 •.:,p.i c.1:;1 -
""Y .)> ~ ~ !l_;;...:; ~1, Minicomputer System U.... ,:11 ..,.,....1_,;.-1 '""'H -

·<.S? .:" ...., _,...L<O - . 
:Microprocessor J=i..ll I t_WI ~ :<1989-1971) N 1) I Jtl -

i>LS .ill; .;..t:,,.,-JI J')l;. •l>~I; ~ _r-ll; :i,:,_;.;.;;ll .....JI .j ..,.,....1_,J-1 ;,_,.; .;..>lj 

'""''; <,;,;s;i1 ;1,, ""H ;1 . .:.il!J1 J,J:-1..,.,....1,,- ,_,J.;J ~1 ,,-""~' _,,,. e')' J,J:-1 

·~\ ..,.,_...1_,;.-1 <L.:., .j F- I\ (J=i.UI t_WI Uli) ,_HJ; Jl ..s>I Lt e:-'' Jo~ 
.(4-ll µ1 ,;_µ1, 

: -'ilj;.o.o .M>lj 

J# Jl ..s>i Lt •4'--; a •=J ;,_,J..:.. ~ ~ e;: ,_,Pl.I~\ 0>..Lo..:.o ..,.,....1,,- J# -
.pc '- p.;,.:,J I ..,.,....1_,J-I 

.\.+o":=> ~ -

. i)·-11 ~ .r'J •,SI.ill ........ O>i,j -

;;;.;, i,Sllll ........ , ;y_,:,i1, :U..lll, ~ _r-ll o,i,;, ~I~ j.,J:-11.U. ..,.,....1,,- -=-:,,l -

. .w.s;,J I 

.OJ.>1_,J I <,;l!l I .j .;..µ...l I .:r.,, ~ .rli:i ~ _r-l 1 ~! -

.l.1.,;.;...1 J+.-1, i,_,i.; ,:st c.'? ;:11, Ji>>;:ll •.:,p.i.;:. >, ,,i -

.I~ JWI, .)WI ..s_,,..J.1 -=-1; .;.,W '""'H -
.-=-l<"i)I;;;; )1 u"l)~I, ;µ1 ~I u"l)~I '""'H -



..... l:.h.p~\ .ts"lll .)?.- :<... -1989) _,...IJ-1 .µ,-1 -

;~ Jlli,.;.-'-""-< .*Artificial Intelligence ifl:.h..,~\ .ts"lll ~ _,. 
• 

~ .j ._....._, ..,..JL..i f""""- ;J ,:ulu i_;·;;;.. .r'J ,;wu, <r..Ji. ;;.._..:.>lo,~ .j 1_.,,. 
** . ._,5'o\; j+.-\ ~ Jo\..;11 iJfo.; • .:.>~!,,JI 

: .::.1j., ... 1.1 

·<r..~\ .:..t...., .:..l<o ,-JI j UllA ;,4; -

.1_.,,. ;,_,b;. .:.>WJ ifl:.h..,~I .ts"lll ,_,.i; -

y.;.li .:-\fall ._fli-~ L< <,,,-lJ.I iZ:'l_,.11 t., r" C,.... .;.A,.k'; !l_,L _,.. ifi;J,..,'11 <IS".i.JI 

t_W.,I J. Jilli ,,, c"''"··NI; ~I J. ;,_ult ~I ..i. l°""l iJ" .~ WI; ~..,.:..,JI 

,lS.i.JI J...._, .<IS".ill >.!."' ...,;,_,..:; }J' r.W !fa .,JIDJ c:l1--11 l.i• .:it 'II -~~I .j C'.:'-"' ( 
.; c:l1--11 l.i. John McCarthy.;,ts:. """ t_L,. .u, -,.,_tJ.1 r1' iJ" t) ifl.J,..,,'11 

• 

-""'=5::, ..:.i'jT C::-0 .....,.J.;,.aiJ ~ .. ....;4 ~Y-J 1956 r~ 

<,il,J.1 ,1_,.lt ~I l...,t, <,; _,,;. ..:..l,-~ <,i4,.s:ll .:.1;'-'YI ~ -'<-'-':" j,,,. _,.__,h; !'"" l,it.. " 
I- --
1 



1 

,;ijJJ\ ~ i...l:!- ,Yls. ~ J~ jl::.i.J ,\~ 'd-~1;.U ~1; ;ij~ 1.:-!-"1,j> -

: "Computer ,,:iJ!! .tll" .,;~;ti ..,,_,.,w14-1 
~ ~IJ ·Calculate ..,.._.:" ~ Compute :T" :u:.:.. "_;~" WS 

U; Ll\s. ;;, ;... .:.>~L.ll ;cl.I.... 1°; "'I ..J ·• ·- ..;L....; :·Count .i...." W..l J_ '.J..l""'"! -·. ~.)-.J J"'11"":'".fi.J - -

~ ~ ~_,JJ.11 ctlzJ.J J,...._,JJ (Program) i::'.:"~~4 ....;_,.-; _,..1,~1J ~I :T" ,.w 

_w.;,. "'-" (5-1} ~I . .:.>l.._,.lJ.4 U:.:11 ctl::.ll c_I,.>) ,t l¥C,..f.-I; 4'!:,.t .!)J; 

. .:..\.._,.lJ.I .fa J_,..,JJ ':"',...IJ.1 rl.i.;.;;...4 .:.>~1,.,11 :J,.L... r:;PY-

-.',,,. 

. ' ;,·, 

.. •J~ .••• ~ 
~!. _, 

.: . '-- _._ 

: i:.i..JWt! ,;,i;,~15-1 
:t;-P _,l.4 <;')I. .:.>.\; .:.>WJ...,.l.I _,;...,l ...;.,__,.-; J> ~ o')I..\ t;-P _,!.I .) J,>JJ I j.,; 

:J,.WI ~ F' ~I p,~, ,t ;_,.)I ,t ....;J_;-1 ... r. </' :(Data) .:.>cl,.,ll 

("'<J ~I .;i<_;;.;l I .!.:!... J .fa ~:,.t J Jl.>>)11 i.:,p.\ _;,)> ,:r j>X ;! '':"' ,...1J.4 

.i.s-_,:;l I c_I ,.>)I I i .:,p. \ ~ ct l::.l I c_I ,.> l 
._,.>l Jl j>:.:. :T" cli,.,11 J<_,,:! :<,W </':(Processing) ;cl.WI -

~ 4:J:.L... .::...1 ~' .:.>ci,.,11 ,\¥! :<,W </' :(Data Output) .:.>cl,.,ll i:;:'?l -

.w :T" ..,, ,...1J.1 !"-.,.. • ~ .!..,,.; <?r"'< Jt ~ ,t..} ,J 

cli,.,11 ;;ts" J<_,,:! ~_, ,i...; ;,,..;)1 "'"i,.,l' ~ .,,,...1J.1 Joi...,, :cl1,.,11 t!il -

.:.>1.._,J.... </'J (Text) uP_,...:.J1 '</' ,,.... ;;.,) .; ;,,..;, "'"~ J! .J-Ul' ~ 



.:;,lo_,.-)1, ,_,.all, .~'JI .1_,., .,sjJI r)\SJI j.:.o <ru), .:;,l....l5') 'JP~~~ 

.(Sound) .:;,_..all, .(;;s .f""" ,,_,,, rr) (Video) -"¥)1, ,(Images) 

;_p1; ..s--', ,[.,.. ~ ~t,,. ;-~ .:;,l.>\,,l4 J;~ ~I :µ... ./' :(Storage) ,:,,j><:l 1 -

. ..,.._,...tJ-1 ti.,. .j (Memory) 

..;:w..1 j" ls. r. .,,. .:;,l;l,,Jl.i ,.:;,Lo µ1, .:;,l;l,,J\ .,.. *" ~ .hi> .!li.:A J 
;.r ,I <ll>')l.l.1 ..;,.)> ;.r ~ J~1 .:fo.. ._f 1, ~ r t t.. ,,_r. ;.r .:.>1....,.1..!l.1, 

,I r5) ,i ;_,.,,I..:.,? ;.r ,,~ .:.>l;\,,ll ~fo ~I .,s:i.1 J"J ·._k.-•li, ~1 ..;,.)> 

.:;,l;l,,JI ;;J,l..o ~l; ./' .:.>Lo_,.1..11 Loi V.,..-0 t;-i'Yi :ui..:l.I, ..!)J; .;fJ .:.>I,_,,\ ,i ,,_,, 

~\...,;~\ j.,; j" 4:... ... ~~\ .:fo.. ePJi .,,..,, .j .;.SOJ ._;:UJ-1 j" l;.r. ~l ~,,.,, 
.Lo trP _,. j\.i-~ ~I uP .JJ 

:<,.._,,Ji l.::;l,<; ;;..;;.;.... Wi;\ J)i.> j" .:.>Lo_,.l..11, .:;,l;\,,ll ~ J_,.ill eP-" :JI!.. 

I 

<l"'ll,-1 W;J ..,_Ju.Ji i-4 .:;,l;l,,JI J:..-' :w\J.\ .j .y.J..11 .:.>l;l.>.:.o\ ~i.; ~ .1 i 
_p; Lo tf"J ,.,..1,.u1 ,1_,..JJ ~ Jo- ..f 1 ... t,,.,, ls.r.J .,..1,.u1 :i.l> ;1, ',.. ,,t., 

..s _,,:. ~ I , \)I .j "t,,. ;> .::° 4.o i.>U. I .j o,-;> ~ ~) I ..,.t SI:..; ,;, r. ._;lli> .,/' 

,;,;i.,.:.. ~\ ~4 ._r>l> \'"'"""' e°l; _r. ...,...-J ..,.. _,.-\J-1 j4':- J) .:.>l;\,,JI .$ Jl>>l ("'!. 

..,.Ju.Ji ~fo- ~'.s . .:.>t.._,.1..14 :a:... ..;:w..1 j" ... r. c1,,:.1 ~ ..,.._,...tJ-1 J-A< i...~ 

..!JJ; .;f, :i.l> )1J1:.6:-:JI .,__. ,I .:i.i..> _,,. ..,..'.lu.l1 ~ J" ...,..l.i- J.-l-' ,l ,(,...1, ,I ~l; 

.wll,-1 ,l ~1 •)•~ o.i.,.i\.I .:.>Lo_,.1..11 J" 

,~\ \'""'\ J!.o ._r>i.,;...;.~4 ...,1,;1..1 .:.>l;\,,J4 .:;,l;t,:;._.I :;}.o ("'!. :.,tlS:..JI ,\..c.:;l\ ~ .2 

;(j\J.\ .4:.o)\ d'l_,,.~1 • .,,...1,.u1 ~ ,JW,~\ .).); ·~4~1 ;(]\J.\ ·~ "_,,.; 

..,.._,...lJ.I .i4':- Ji .:.>l;l,,ll .$ Jl>>l ("'!. ~ . ..!JJ; .;fJ <... ,;,I.- •.:..,,, ..!J.4) :i;>L.,,;;~\ 

J" <Ill.A ls.J"'i" ~ J~I ("'!. ,.:.>l;\,,l\ .$ ki,l..oJ j,i..., ._r>l> e°l;f. tl-"""-"4J 

:;_,.i.. ;,~ ~ ~tJ-1 ..,.,i.,;...;.~1.).); .~1 J .:..l;~\ JI ,,sjJ1~ J!.o .:.>t.._,.1..11 

.:.>lo_,J.... 4JSJ .:.\})\) .,,,L.,,;;~\ c:P,ll ,~\ J ..... ....,. j" ;;.;..)\ d'l_,,.~1 ~ .;;.,.... 

.l..b.J.-1 C'."'JJ ~\ .r..# ~\ )_;Ji .i.;.~ .u.,JI .j J.._6.;.;J\ J,J-1 ¥ 
. ..!ll jJ :<.,..:;I - ~I ___ ,;-

'""'""'1_,,1-1 w;;i r-*" t:::'Y (.:.>Lo_,.1..11 4-,l~ ~) .)\J-1 l;~ .j, 
Jl U.~\ ~ .:.>l;\,,JI .j;,.t .j F" ; ..gll i;_,Jcll .:.>l:>-1\ JS J-!' .:...-. ,,\, 



~ e;: '1..1!)1, .<.L>JJ.I .:.A;l,.,JI tj .fa~ .i....,; .p1, ·'¥1_,;I. ;1-.;,.; .:..i.o_,J..... 

;,_j, OJ,~ >l...,I -..ii..;>\ ~I .(<,S:.L..:>'JI, ;,,s;w1) ~pl .:..~~~I~ .:..I_·;-; ~I 

(Computer Networks .;;..;;;~1, ..,.._,..~1 .:..~ J!)> ;r ..,......1r1 .:..1.o1,;.:..~ 

.:its:. J> .j ~ .;r.~I js;J :i.>l:. ..:.>~!,.,JI~ <.fa:.~ Lt and Internet) 

.~LojJ 

: ":'jo<iWI ul>.!M 6-1 
:W~I .al~ ..,.. ~I "\::.<: ~ u- .. .J-' J_ 

. .:..lo ,WI t.~ _;..I J .:..~ l,.,J 1 J _,>• ~ _,... J .:.<,1-J I .:,401 ~ _,... -
. ..,.. _,..l>JJ :u>JJ.I .:..lo ,WI ;;;, .fa Wi; i ...ii§" _f 1, et\::;J I ;;;, -

. .:..l.o,WI .;r.}i .fa i_,_u)I -

.l,Jl J..-' .f I ~\..,al.I .j ..,.,l> .,s_,..:.,l I _....:..JI ;J' ~ -

. ...,.._.; "" J.Plp ~ ":' ,..,~1 ~ ;,;ts:..1 -
w, 4J..;.il !'""< .:ii,<.:,,.... :uL.l J_,1.J-1 :ms ;r ~4 .!I.I>, .:..1;1_;i1 ;i;<1 ;,;ts:..1 -

.:i.>,)>11 :UL.!4 .... ll>-1.::.A,ilcllJ ~.,.P)I k,_,.:.J.J 

:'i',..wt ... 1~1 w'iL:;oo 7-1 

:;,,,_,.;.]I i.*'" ~I ~ .:>fa ,15.s, .:..~~I t:!' .j ":'_...~I .:..\.olJ;.:..I ~ J' 

.*..,,_,..~I.)'-?. ;_r <l;..;;....~I ~ ~ .:>W)'I i'.'.."""IJ •.)~I~_-. .j ;,_,.:.,JI it,.>..lJ 

~ ..,,_...~I J)l> ~J .4=).:,:11 "-*'"i, ... ,i.,..., J_,.$-1 .u.;t.., ~ .j ,,_,,,.,. 

~ ..i,J..JI ;r )W.; ~l.1.>~I ~.Uy- ,,..i, 1.o, ;\,>-~I '--;W. ~I e;: JPl_,-ll .:>W)'I 

:.:..\.olJ;.:..~l .!IJ:;.,,. ·~ .:,4'\ ~...J ,Lo_,...,.~~ _fl .:..\.olJ;.:..~I 

.:..W>_,,.;J.1, .:..l..jJJ.I, cu~IJ .:..l,,;1.:,,11 ..,..i.....s ::;,,b)'I '<•\....ci~IJ '<)~::JI .:..~~I .1 

t::!-'<)'IJ ._,. ..... JlS :Y_,....11 ..:.>l,J......ll .j, .!l_,:.,JIJ 4,Jlll .:..L......jll .jJ .(! ... ..,...,.1,)1, 

·t') .. :.ll i)•lJ ~J .:..4l.J-1 FJ ~..µ,.:JI, c.4;~1 ..,.._, 

~J """-""4)1, ~IJ <l,_;,.illS :";')~:ll, ~L<;~IJ <,.-.c.kl; <,..WI .;;,~~I .2 

.j ~1, .:..l.:.:ll; ,_,...,i,.1, .jl,11 ~ J!'; -~;ll>-1 .w..<11 <...1,,, ..!ll.ill 

.(t_I ... "°",_i::!I, .r )JJ.I, .:..l...U,I, .uWI) '- ,_1.-J I .:..~~I; .... \.:...al I .:..l,J......l I 

W....~I ;,.,i.JI ,_,.,.JI, t_l.o..UIJ ..,..WI ~ J:-1", ol_r.l ::;,,s:......J1, <,,kJI .:..~~I .3 

._,s:,1.1 ).l; )'I i .*'" f; ..:.>I ).Ul i r. W I i:';<)_,..,.l I "-?:-J' J ~I_;...)' I 



. ..,,w ~1 <,1.,., ,_,,.Jl;;:J1 ~l,l>, i-)lS .~1 .;:.,t.1.""'"-:~1 .:ro ~1 .4 

: C'..ompurcr Components .,,,..w1.:ii..i;.8- l 
:~, . ..,,_,..1,,1.1 <) (<,,Lll) ~1 .;;.c_,sll .,!':Hardware <.?'Lll ~~1 .1 

.~1_,;1 :u~ .;;,cl,.,JI J"'->;:I i.JP."l .,!': 1/0 Devices c_l_,>)11, J"'-,)11 '.JP."i .a 

·F'-11 ~.fl ~4 .;;.\.,,WI ~.J"-!J 
·lr.-!J .;;.cl,.,JI ;;J,L.... y :;.i,j--11: .:r-.r:JI; Processing Unit a.w1 w., .b 

. .:;\;\,.,I I ~ f- J .,, _,..1,,1.1 .:;L,l...o., ~ I J 

..,,_,......l>..ll <...,>Lll .:;L..;_,sll ~ ~ <.fa11 C:'l_,JI .,!': Software.,r._,J1 ~~1 .2 

:J!
u--5".J<J !lt., .j,.i.:.,, ~I tu..; J!-: Operating Systems ~1 ~.a 

-'.J<.J.i.;1, ~J 

<.,.,....;,~1) '\,,:SJ.I C:'l_,JI J!-: Applications Software ,_, __ b-1\ C:'l_,JI .b 

·.) ,,;s:J )11 -'<)I C:°l.J<J (":"' y .f _,.iJ I 'tl....) \) ;_,....I I .:;l;.J" J 

,~,,. C:'".r. <.?i y •}~.,_.•(Firmware) ..:..,l!ll C:'t;_,J4 ....;_,.,, t. !lt.:..., 

(Flash ROMs, ROM) ;_,s1;.).;. ~1,>~1 .,.J.>i .,ft,,;,_, '\f'Lll ~~1 i.JP."l ~ 

·F'-11 <J...I_,, '.JP."~\ Jl ¥~(Binary Image File) y.).;. ~~ ,l 

: ·'JI, .;.., l:) I .. ,t; 'I ..,;, . . <' <../ . . <::--.;::-' -~ ~ 

.(ROM) Read-Only .Memory lili ~I} _,s1; tf .J' ;_,s1; J ,,,,,._,.. t'.:'1;-" .>" • 

~I} _,s1;EPROM (erasable programmable read-only memory) tf .J' ;:.;,,-:. J ,t • 
.,..,I .;5:J J ''1"'1>- if"JI>- jlp. <h...iy. ['.:'\;-" j.,; .J' ~ ~~I ,..,,. _,JI ;;.i., ,,...ll iJeu Ju; 

.4"'-" ;;_;;; __ h; ~1.r . .il:&...IJ-! 

EEPROM (electrically erasable programmable read only tf .,.. ;:.;,,-:. J ,I • 

r'"""'--4 r" .;,1;J,.,J1 y. cµ (EPROM) _,s1; <) i..I .i,i4,,.s c~ •,SI.ill ,,.;o1 Lo, memory) 

-~I - . u.!.~I - . . '-'J-' 

,J.>oi .,,,_, •_,s1;, (Microconiroller) _;.,;, ~ .J' iJ~ <:,.iJ.I ;,;,_;>]~\ ~I .,_i.;1 • 

J,,..Jol iJ~\ .!l); .).<- J!. ~!J ."1,J....JI .i. ~ J"'-b 1::'"-"J .<•"\klJ _,.._,.., •c.f'[ a,..J 

Os.lc-'J ;..:.L.:._, .;.A;WI ~., c;il.U ..,_,lJ .... ...r'L> (Microprocessor)~~ .J...:.1~ i.?Y: jl 

.;1< J ~ J>-b ('.:'\;-" .>" .;..,,l:ll ('.:'\;_,.JI ... "\klJ ~ "'lh,11, ..:.A;J,.,ll .i. C.r'~ jl)>IJ 

.plll iJ~I J'*"-'i .!JJ;, .r'~ J,-" jlp. .J' ~\:JI 1::'"_,.Jl l.i• ....ile<-_, .(~1_,.Ji) ..:.A; ,QI 

.~I '5 rJl J°*""!J jlp. JS.,) <>p.-,il 

I -



l 

:Computers Types ':':!"'IJ"lltl,;i9-J 

F.-'JI ...iJ.;.i:. .,j .ji; . ..,,,_t.1-1 i.JP.i ;,- t_lfi ;_.. !ll:.> ._,..;l.l-1 .;.;_,JI .,j 
;;...,;..;, ':-' ,-l.l-1 i.JP.i .:..;lS" i.JP. 'JI ..i.> tf-"" 4, l.i., J .. :.A.o 1-"""' ':II; J\5:..; 'JI; "1_,J 'JI; 

Jjl:J.I .,j C:-IJ j\l,; .fa ':-'r-l.l-1 r-'--.. } •p,ll t..i .i~I "-'lS" _rll J r-'--.. 'J 

J i.1-""--1 ..,,,_t.1-1 '-*""i t_lfi pi w!J . ..;_,...:]1 :,S1,,.., •_6_;;i1 Jkl:l.I, ._,.,i.u.1, 

':-'r-l.l-1 i.JP.i (:j': .r-li .. !.lE C: J (PC) ~I ~ ,-l.l-1 r'4 .._; ,,.U ..,_;l.s:l.I; Jjl:J.I 

':-'r-l.l-1 i.JP.l ;,-~ t_lfi F" r ;l ·~ ':-'r-l> i.JP.i,;,,; ._,.\:JI i+o.i.;.;...., ~I 

<,..l:l.I <:>·\\ ,!,::>I J:-'J .,..,-lyl t_lfi ~ "-'llJ_;ll ~ !"i11 (J'J ."<;p. r4.o <b'J 

:.;w, ;;:,.... "-+- j~!J '" 'J 

.ii-"""' ':II ;,- ..,.0 _,il I ..,...-> -

.<l>)'I; ~I..,...-> -

.ll>Jl.I "'~1,,)1 ~f..,....,.. -

-~1 i\J2; ._,.L..i .fa -

: (By Purpose) ,.1~'11.;,.o ...-,,ai1..,...,. .,.,,,..1_,,.i1i ;0;.. i l -9- l 

General Purpose Computer <..WI ..,.01_,.'J1 .,..,...1_,,. -1 

!l_,:.,ll WO;\ 4-:--J 4,,1>)'1 ,i 4,,~I ;i <,..WI ;1,_ <..WI _,.ol_/)U t?I lh ~ 

"-"4)1 "-'':l>WI J> J ~ L.S •"-'i,;1_;,J.1; ..,_;1;)1 "-'4l->; w) . .al.1; 

lh "-'l.ol-""--1; "'':ll....;;...I _,.- ~ ':I ..;i Jfall J..t._, <,...cll \""'WI, 

1:'.:"1_,J I ..,....,.. wlS:.. .,.1 J .UL...;;.. ':I ;;J..is::J I z,;1 ..!14 ..; 'J .,..,-lyl d' t? I 
• 1,;,· I I I ; ·~ w..b.IJ Oil:ll ; ; h·I I 
l ~v --

: Special Purpose Computer ;;,.,.,1.>-1 ..,.01_,.)'1 .,..,...1_,,. -2 

':-'r-l.l-1 J_..,! fl ;l . ...i,,.i d' \"""" ,h;; .!>I; ..,.0 _;J !""--.. ! .,..,-lyl ;,- t?I lh 

1.U. '1!.ts'; ·r-· ,.-11 ~ J.,i ;,- ...,,;,.1 ..,.O,.<l4 <J.,;)1 <J •. h-111:'.:"1_,JI ~ 

<,:l..Ail I "-'l:S )I .,j ~I J!.o W2; 'JI J ~ <...i.;.;,..J.I .,..,-lyl tr1 I 
i.JP.'JI; <.JrJ.1 i.JP.'JI; "-'1),.-ll; ~L..11; AJ.I ,1.i;)'I i.JP.i J ~I; 

.(6-1> JS.:JI .Lo~J <,,h)I 



:,1,)llj""""1I.,...... ':':!"IJ"llL..i: ; .. i 2 9- J 

.(7-1> ~1.Single Chip Computer ;.i.,..1_,JI ~I ..,...,..1_,,.. -I 

_,,;.ill ~I ~J l..WI ..J>i.f';i .;;\; ..,...,..1_,J-1 (:!fi _;..pi ._/'J 

.yo i:>;.u:. .;;l,4~ jlol i.l>I; <,,;;;s;l;:ll ;w,; J"-1> •-·· • ../' J (iVlicrocontroller) 

~I J!o ;_;v.-';I ~ ~I <,.W C: ..,.....l::l" "Jl-1 ;;......, ;J,WI ~ _,.. .::..,,,. 

--'!;~Ill; ~l._,;;'>1 .:.>~WJ\ J!o <,J_:,;.11 •_:rv.-'>1; .... i..,.i.1, <,i4_,.p:J1 .;;lS"_)'-4 

.~i..,.l.I; .:.>1), ... -11 ;;.Jo;~ ~I; 



l 

I 
' .,.,_,..,L>- ,t PC ~ .,.,_,..,L>- 4J..p\ :Microcomputers ,~I .,.,_,..,u.1 -2 

Jjl:.11.) U"'~! j,; ;;-~ Notebook-?.;;" ..,,_,..,L>- ,! Lapto1> J_,J 

.<..,)...<l I .:;\..... jll, J-.-l I .,si.f, 

'<?,_.... ~, u;-.,.... •ft-;;>.\......~ :Minicomputer .k..-.,J.1 ..,,_,..,U-1 -3 

Ji' ~.Lo'.;;..).\ >J# >lj ws, . .1.>1, .;,! .) ~.Lo'.;;..).\;;-.,.,,_,.... .,.,,...u.1 1.1.o r-"=J 
.Cache Registers t;.31 .i.u; .) !'""'"- .,, . .u.us 

...,..,,......1r1ir'tr'1.u i""=' .u;- <>-1.....o ~:Mainframe ~1 .,.,_,..,u.1 -4 
' .:;l....jll.) ,;$-Lo 1.tfS, ,;.us;J\ .)* }J! .;,\ .;,,, .1.>I, .;,! .) ~.Lo'.;;..).\;;- .:;l:.11 

. .;,\ .r.J.l I _}'1.iJ ~ J .:; 'Jl..,o;'J\ .:;lS:,..; J .:;Lo..\J,1 J <! ,.U I }IJ> J ;;,,...w I 
~,Li i..~t, ~ .r" i.._,s!, L..;..,. i.._,st :Supercomputer .;w1 ..,,_,...U-1 -5 

i~ i,d .:.>I,..$ :U,Lo.. ..,...u.:; ~\ ~~ !'""'"- .. ,, :Lo.. ~.Lo'.;;..).\ ;;- ._j'J( r-"= .;,\ 
J::.:11, ,.:;\_;.:JI &, .'-J_,J:-1 .:;W.,:JI, ;l.,;:,:.'JI, .,...x.AI r-• ,0 -HS ,.:;~l,,JI .,-

.(8-1) ~I .t_I .. ..,,.,~'JI 

:Microcomputers Types i_,...;..,.ll .,....,-1y.1 tlf\ <:{ 

.,.__;,,<,;~)I~~..,....-; :Desktop/ Personal Computer ~1 ..,,_,...U-1 <( 

-~' Ji..o;)U ("-"'-· !J ·~' e11- ,}* 

(lap) ~I (top).)*!......;,, <,;~)I i-'JI 1-4, _,...._,:Laptop J_,..,,.1 .,.,_,...u.1 < 
l..S •j4-J:.I ~I> .) c;'Lill ;;>. _,J, ,_,;._,..!I UW c_lo.U IJ ,.U... <,,;~!J .; jJ w; ~J 

_.l~~I J4JI t_l)..O;\ = '-'1hl~ ·~ (~ i>l&-)1 ~Uli) '-J;I~ .)* -?.~ 

-~ 

~I .Notcbooks;.i..LJI .Hand-held PC (HPC) s,.LJI .,.,_,.._..U-1 <( .. .. .. 

J.:.. ,_,;.1,_.1 -?.>Y • ..y1 ....;s ,t .,.,t;SJ1 ,t ;.;.u1 ~ i~ '-*-"\<I' :Palmtop 

J ~I ':"' r--U-1 ,_,.ol_,....\ .p;..., -?.;.i.J.J I ..,, r--U-li . .:;L.. _,J..J.1 .;, j-> J .:;Lill\ i•I) 

.) "-" ,~, 1.21" s-""' 'J Ul.!ll r-"' ~ .~1 r-"'' .;,:,~ .:,i::i, laptop 

.(salesman) .:;Lo.,,11 J~JJ ..,..WI 

I 

I 
' 

' ' 



J_,..... ;LP. :PDA (Personal Digital Assistant) ~I~ )1 ~WI -( 

'2,_J.> ....<;Lo .._;(S'J ~J ,.:...,;_,u~IJ ..,..suJI /...;;;U,1 (;;' ~.r.! ~\ ~J J,,l4 

rl""""-I ~.,..,.>..:JI ~)I ~WI j~ .j ..;.Ul,,,JI JL;.,~J .Cellular Phone 

('"'-""··J ~\ W.,.t ;fa..J '1:'.?Lil.I ~.ii '1-' ~~Magic Pen rll ~.fa_,.:._;..;~ 
. ..;,l.o}.-11 J>l,;l ~ ..,..._,..6- ~ ~) 

d'r ~ ~ d'r ~\.:. ..J }.J'" 'J ;,t. :Home Computer J_rl.1 ..,.,_,..IJ.1 -< 
id~~ .)s- i>\. j4'1:-I <.?~J ,J_:,:J.1 i>J<_;l; ~\.:. .)s- ~.r. j4'1:-I '1-' ..;,Ul,,,JI 

JI .;4'1:-1 J>-b ~.IA ~fa ~IJ ..,...w1J1J ~I ..;.Y,<l.r.J •.1};JI ..;.Y,<1_,JI '1-' 

.(9-D ~I -°4,.P ._,..,1;\ rl""""-4 U.l>->l f!. 



' 

Smartphones i..,s:.JJ ...i:il~I 

;~1.,...1,..i1.;,.oi;:jW(9-11~1 



~\ ..:...._,,. ;,...,. _,5 .i.J I ~ L.. ..,.,...-1_,J-1 ~ G }W.J hJ,,;:. ~ (10- 1) µI 

._,.......J I J ;;.,. r-1 I J 

1, 
.~ 
"O 

" " 0. 
<fl 

i 
" u ·-... 
~ 

<JJl.ill y _,..w1 

Supercomputer 

_;;,&\ y_,..WI 

Mainframe l 
" . .;::: 
'fl 

., 
l 

:'I 

'"' •o 

:Input Data ~.i11.;;u~1 "=",;...-~1,..i1 · ;,; .. -, 3-9-1 

:Analog Compute1· .s,J;U1....,_,..,,1J..1.I .. . 

,J..wJ1, i;l}-1;;,,.,, J!.o ;1_,..-...~ ~ ~\ .:;t;I,,,)\ ..,.,,..1_,,i..1 Y' tr' \lA ~ 

.j~fl5 .!¢ .:..li\,,,JI j,:i f"i. ;) .i_,..11.,.o <l.,AI 4,)1 Y' .:;t;I,,,)\ i•l_.A! r"'- _,.>i ,rr, 

.!.ll.iS"J •t\..al.I .). J'Ji ~I .:..l,.(... .). ("-.,;,·,-lJ -.,:;,J;l:.:li ..,.,,_.IJ..I J>i> ~ 
jJ- tr' 11.o ~ W", .<,iWI .:..l,S )1, 6;1_,.all, .:..l)lkll Cli r-· ···! 

.:..l,S )IJ 6;1_,.all, .:..l)lkl I C~ ~\J r,, ··II .).J <,-.i;J.\J <,.WI .:.-)\5;.:J.I 

. .:..li\,,,JI <.J,.i.... ;.;, .). :i,_);l.;;;Ji ..,.,,..1_,,.. j\;J ;) <,,_,;JI .:..~lill, j,l\..,aill 



l 
' 

:Digital Computer -r' )1 .,.,,~IJ-1 .2 

~ ;;J,....\Y. 4.1,,:J ~~I .:;,t,.s;)I ;i ~I .:;,t;L,,JI -r')I .-_,..IJ-1 ~ 

~;>I~~~ '-l.!...:11; W.~; :i,..WI; <,J~I .:;,L.-_)11 .j 'I .... - !\ .:;,t;l,,JlS <,>~ 
' .L,.i;J .j ._,.;)I; :U.U ~ <-,..:;) I ..,..,....-1 y jl.::i; ; .. " I .J I; <..., J~ I .:;, ~\....;.,.,)\.I W ')lo 

L.::;;; .j J~~I ~U tr1 IL>; . .;;,l.._,l.J.I; .:;,t;L,,JI ZJj> ~\; ;y- )\.;.; "-'l,1.-.JI 

.<,...J.:.J.I; :i,..WI; <,J~I .;;,LL,,k:JI <;ts ..,_.t.:; '...;1 ;! ,,)IJ-1 

:Hybrid Computer d' .,.,_,..IJ-1 .3 
• 

j>IJ.o ..,J... <J_,;S; ;! •<J,J;l:::l I; -r') I .-_,..IJ-1 ._,.all.a.> CJ" "% ".""' _,..IJ-1 I.Lo t:.f: 

:r .;..t,;ts:..;y1 J.=i t:.f: ~lyl CJ" tr' I.Lo; .<,...;J <;fo 9 <-L-Wi; <,,J;l;.; Ui.;,.; 

:r .i>l, l...,.i ;_..; )1 ~lyl CJ" .;.,t;l,,JI ZJj> ..,J... iJ.lill .i>l, *~WI <#_,:.l I "jS 

µ1 .p1 .:.:l}I (\!;;; .;.,':}.>J.oS <,)WI :U.UI; ..,_,..JI J-.'ll i>J <,,J;l:::ll ~lyl 

.<11-1) 

(~ , ~y;;,;: ,jJ) ':':!"'lg>- .;,..1:'.;i..; (11- I ) ..is;.t!1 



j! 
I 

I 

II 

,()pcrn1i11g Sys1cm~1,.u.;._."°'i..,i.>~1,,.i1. ;:;,.;4 9 I 

Basic <.,...-L..~1 .c-L,.<-1,J1 r-"i Operating System ~I iLh; .i...., 

System illiJI .c-L,<-1,~ ~l,>-i ~ .j!.k;, ·J-'« ,_;:.J .,_...,.-ll-1lf'<"t;,;.f1 Software 

~J .,_..,_.l.1-1 j\..p. i;b~ t.iZ .fl yL..~1 ~L,<-1,JI;,,. ;.;._,,.,:. J"J .Software 

.,_...,..,ll-1 4' i-"' .f1 r4l1, Jw~1 ;;~ 

~;..,....;,(.;.._,!ii)'. • .. 11 ~I iLh; ~ r-""-11 .,_...,.-ll-1 tf .w.., lil 

Z/OS, OS/390, SUN ;s,.;. c_i;;I;,,. SUN/OS J!-o •~I .,.,.,.-ll-1 i_iP.l ~ 

u"'l_,.j~I J,-'--'-' iLh; iVlicrosoft ..::-i,_.,_,s:,i, <S,_;. ~i, .IBM <S_r. c_i;;I ;_,.. 

_,...z:;1 <-?.iJ1, \Vindows i.1-'--'<}' <.;...,; ).l.PI JI rlliJ1 1,;.,. _,,_,i.:., ~ ,..:....1, DOS 

-~1 ---,...lyl J t"'IJ ~ 

j-,l<S~ ;,.;_,hll MAC OS'1'-»-"ru;;l.a,1,_....:J.1~1~ ;,,., 
'5~ ~i, .iVlacintosh ._?_FS\,, i\-11 '5.rJI ___,...1_,,. "'< J...:> ..,.u1, Apple 

~ il~'jl J :<,;15:.) .J <-?.ill Unix OShy~I iu.; 1969 r"" Bell~ 

us:.:.. ~ J .,_,_,,_ i *'" i ~ .!.,"-" '~ I J "I ,I .l.P I :u.iJ _r.z,_ t ..:.s:J ~ yll-1 i jp. \ 

iLh; ,_,.,Linux ._rS~ ..s""< .J ...,1..:.o .f'-l ~ iu.; c_i;;I { 1.ll .'-<.WI ..rlf'<"I, J 
J l..P\> h y. ;;" <'51 ;;,, _r. _r.z,_ <"; l.ll <,> • .;...:J I "."' yll-1 J .;..; _;;~I ("'-'< ../' y; 

.02-1) y;.:.i1 .i-'>..:11 ~4'j_,ll 

Macintosh J;;ilila y~l:.. 

App le J,i ,:,.. 

,, 
' 
" 

I 



l 

.<PDA) <-!' • ......i1 .,.-;Ji ~w1, ~ ..,.._,...L> ,.,,....,.J ..,.._,...L>
-,.rJJ ..,.._,...L> ·~ ..,.._,...L> .<PDA) ~1._,..; )1 ~WI -

.<PDA) ~1.,.-;)1 ~l::.ll ,.,,....,.J ..,.._,...L> ·~ ..,,_,...L>
-~ ..,,_,...L> .(PDA) ~I.,.-; )1 ~WI • .,,....,.J ..,.._,...L>-

::\.:;~l.;:,1--~11<,·..li'Yi ;;_. .1\.:Pl)\, i,\s:.JI .I.I\ 'Yl._.c;S"l/5 - ~ ., ...• J ... ,- .. - .r ._,..- {'"-' - ._r --

:i, ),-4' iJ I :i.ill L {'"-' 'Y I ;;... _,.J I :i.ill L 'Y I -· - {'"-' _,.=;.11 

DOS 

ENIAC 

ff PC 

IC 

LSIC 

MAC OS 

PC 

PDA 

VLSIC 
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Computer Co1nponents 





i 
; 
1 
:i 
" ' ' 

~i±ll~I 

"=''"'WI Cil:I~ 
Computer Components 

CPU l;_;S)I ._.,WI u,.~ ..,.._,...Ll-1 -=A:fo .fa w_,.:ll J-ill 1.1. ~ 

Input/ ('.f'"~I /Jl>,~I ;.*-"IJ .Software ..:..\,.,:-1,JI, Motherboard r'il r,illl, 

.Output Devices 

: Computer Components .,.,..w1 .;,i;,_p. 1-2 
._,. iJfo ..,.._,...Ll-1 l<)J ,"Computer ..,.._,...Ll-1" _;~ ~ ..... 1, •.r.- ~-" 'J 

~.fl, Hardware l;•UI •l_r.-'il ~, ~.r.- j.-" L .... J..u ;.# .i_r.-\ 

.,,.,, .fi ,..1J~1, ~I Jl ~ .fi (~1,JI ,tl Software '°'~1,JI, •4-l 
• .j I.._,,.:. _,:S~IJ '- _')I ;.*-"~I ~J< <1-2) µ1 ·4-o ....;:u;, _;~~ •l_r.-~I 

_;;, ..,..:, ~ ~.i; ~ <i.;lt -- _', .1_r.-f .U J_,J- ..,.._,...l..- ~f, ~I ..,.._,...Ll-1 

._& '°'U.,,.)lo 

l.p,..; r--- .f iJ .w )1..,..,...Ll-1 "->L:fo ~ <i')l...JJ ,l,,b;.. ~J< (2-2) µ1 

.J-ill 1.1. .j ~4 

.,., ;.. @ ,.,"-, @ .....,.,, .....,. @ 

'"""® ,,..@ ""® 

@- ®""'"'""" ®- ®-
W'R"W. niDdows. mlc.-osofr.corn 

@- ®""""' @Prin1" 



I 
I 
j 
! 

Input 

Ji.o.J) 

("111l[rt1llL·1.._ Bt1sses 
L----+I 

J'i _,.;JI CPU "''""" J 

~\ 

"fc111porary 

Storage 
<Jji..11 

Permanent 

'I.ill ?" 

.,i,_.WJ ;,!"'!i_,Jl ,l~·~I~ ;J~l(?oJ,! la.l:W (2~2) ~I 

()utput 

[1.fo! 

('.f'";il i:,P.\J Jl>>;il i;P.4 ~ ..,.._,...b..11 <,.UI •l_r.'JI Jl <,1.i,JI .j J_,l=. 

.(.:.A,.><-1~ I) <,.UI .If' •l_r.'>U Jfa' I'" •'<)' )1 :i.J:.WI iJ.>. JJ 

: ..,.,..wi ~~~I .j~I 2-2 
:Input Deviccsyi.;.,~1;;,gi 1-2-2 

:~\ '1" ,..,.._,...i;..1 j~ Jl ;W;.;11 U.~4 .:.>l;l,,)1 Jl>>;i i_;P.'JI o.L. r•~- ; 
:Keyboard c,;Lill <..-_,! -

Standard Input Device <,...L.'JI Jl>,~I .:,Lp, il:-J ('.'.;'Lill 4>_,J .;..;; 

.fa .s# <..-_,! ..j'J ._,..1J'JI .1,A:;J ;;,..;)IJ <,;)-1 .:.A;i,,JI Jl>>l .j i"""" ;J ,..,.._,...b..11 
Jl _,,.:; <f1l <2'<QWERTV) .,_.l,.ill .J!<WI e;?J '='-\SJ\ :U~I J!o i.f r cfl'.o 

·('.'.;'Lill .... _,J "" ~ f:!_,i\ ~ <3-2) µ1 .(('.'.;'Lill .... _,J .)s-1 ~I ('.'.;'Lill 

".j ,.,s· r" ~I -r_,,11 <,_;#;ii c:;'llil "-'l>-,.U L.l.i;.,_.\ ;s~1 ~I ,. (QWERTY) .j ,.,s· 
<J';I fa,. i.Lly. 1874 r~ .j ..;,. c:;'llil ;..,J r--"' f ."-'l>-,.UI ..;.. .j <:;'\A.. "- J,l ;,,. _;I 



(\Virc\css) ._.sL'..~,l 

Bluetooth virtual keyboard laser J~ -.:,,_;;y.,_ ~1;r~1 &Lill<>_,! 

.ti ~I ol :r r-")4 -~,.-Ll-1 c_,'l.U .o.G-_,11 i;.,_~ ,. ,,.;,- .1, •},., ,;,,_.,,s .f<,,.~1 ;_,,'15:11-

0I ~1 "31,_,;, ~ y...; "" :r -".>.>I r-'t..; -'->f ;1,;:,_;µy1 '-'"4 "-<loSJI .,i ~LOS ,:s~I o,>.. ~ 
"-y J'-- V fl~ <,,L:.- c_,'Li.. .o.G-,J .S,r'~I ""'-1!1 '-""" ;"""'--' . .,,,._, ,:S~I JI_;, ~ ~I 

.Y, Z ~~.;JI <,;11~1 c_,'Lill 



1 

~w1 ~JI _.wi -
.;;,\s.~ ~ j) .<!,~I j,"-!=JI ~ l._,;, '&°Lil.I-'>} J.;. .,_,,,._,1.1 ,t_;::i1 I'"""" 

• 
:j) ~ ,i l>l:.<.-1 

~;JI .;;,l.o'.>\s.; r-'}11; .....;_,,..~\ &°Li. ~ :(:;,..;)I <,~~\) <,l:SJI &°Li. • 

._;,..)\; 

..sri &°Li. t: ,i t...1.>, &°Lil.I .Lo rl""""--1 fl :Control Keys ~I &°Li. • 

<.J" Esc, IJWindows ,1,,..; c.l:.i.., Alt, Ctrl b-l:.i.. .1.<; .~.;;,\•Ir.-! .i,~ 

.4-ol""""--I fl .f I ~I ~Li. _,!S'i 

."-"< r4-o •Ir.-::i ...;:u;} I ~Li. rl""""--1 fl :Function Keys ...;:u;} I ~"\4.o • 

Jl I::'.:'~ .r. <.J" ~Lil. I .Lo "-~, ...Ai;<, F 12 ... F3, F2, FI_, ~Lil. I .Lo j> .J, 

._,>T 

....,...,_, .;;,L>..i...o ,l .;;,\J.:;;... ~j tJ': .j J.izll ~Lil.I .Lo rl""""--1 fl :~I ~"\4.o • 

Page, End, Home, ~~1 ~Li. ~, . ._,,,_,.a;i1 J.,ll>:l !""'-~-.; L.S . 

. Insert, Delete, Page Down,Up 

........ ~Lil.I .Lo, ·"'.r. ru,~I Jl,;.,::i .i,ll J;b .j ~~_;.,.;;:<,,-')'~Lil.I <>,I • 

-~I :UT ,l <,J:l.i;JI ;;.,...."'-1 J!.o ~ ~ ~ .j [... 
.~;_,; ~t..:. <>} J.;. ~i.ill ...,..,;_; •_;_< Jl <4-2) ~1 A 

.. 111111111111 
11••••••1111111 

111'&'''''''''..J . •1111u11e11111-
m111 a11a 

I Typo'l!i~keys .... ,... ·-"'IS ""'J,;> 

C 't'I"' "'IS "'""',,.. I Numeri:keypld ..,,,,,...., 

IAppicationkey ......,, ,..._ .CUJsaaxtr~kejs ;a,;;. 

:: .... -..... - -
--:!" 
... ""~ 

I 
Ill 

.... •'"' --- - -
1111 ···1 Ill 
Ill_ -· 



: Mouse (iJWI) .,.JU.I -

J?'!J ,(.!)..!... .:.J'-! JI> .!)..!... ~ ..,.. _,..WJ ~ ;r ~ ..,i 1 • ,;,_; ~ ~ .JI+?-
../' ~.,J ~ 1.o= _,.,WI <,...l..~I ;;_i;.,i1 .(Pointing Devices).;:-:.1.lt ;~I .:r' 

_r:.jl.1 r+-1' !I_,.: l.t •lfu j.o\.:!IJ W ..,.._,..1,1.1 ~ ""l;I..:.) Jl J,,ll i.S r- -f'...,J 
r~ if 1 JW~I t_lyl '-!J.l. .:r' r-""- , II ~_, .U~I Js- ( \:$ Mouse Pointer) 
• • • • 
-~J•J' U..W. JI l•p U..W. ,\_,.. _,.JUI .,r\::i.o -1>1 Js- .J.A..411 = ..,.._,..1,1.1 1.f-! 

·uill' ~1,JI tjJ H_i;JJ eJ" ..,..- _,..,u1 _r:.jl. ~ Jis:.:.I r:i'Y- (5-2) µ1, 

' ~9 ~ + <b 0 ~? ~ • -~§) ~ ~ . . 

t ~ @.. I 1-1 -@.. ~· + 

wi _,.JUI t_1,;I .:r' .i..i..JI !ll:.<, 

w_,.dl .j ~ Mechanical (Wheel) Mouse (;_,s:J1 J;) ._.s;,;1S:J.1 _,..,u1 • 
• 

,(1,Jb- Jl_,..~I .j •,p.-_,ll J.,1i tjll 1.lAJ) _,..,u1 J>I• i_? Js- _,..,U1 i.Sr- Js-
.(6a,b-2) µ1 

,_,.JUI J.<.-i ;S )\ o_,.,;,JI .:r' t_L...:. oi.4"1 Js- ~Optical Mouse.,J_,.,;,ll _,..,u1 • 

.(6b-2) µ1 

_,,. i_,...J ;;;;, Js-i t,i=11 l.lA ._,.JUI t_l,,;I ~I J"J Laser Mouse ,.:r-Jll _,..,u1 • 

..,..W~I ..,..i,....,IJ .:;,J;AI ~I 'ii lf.?-~ J ;,,JWI <;J.J\J \,J_,.,;,ll _,.JUI 

.(6b-2) µ1.;.;,;J.J1J l..;_,..JI 



l 
I 
I 

,_,:._,.:.. J"Jl.. •ofll 1o J"Jl.. :~1 LJ"-O 
<j J:;;l J" ,i... 

:J!}> ~ ..,..,..~4 <,S,_;,.U1_, .j_,..o.11 ..rJUI ~, ~J 

USB -.;;,s._,; ;,.,.J!J ,..,..,_.~4 ..rJUI J-PJ! .!ll... J!)> ~ "Wire" ..f-L ..,..,Lo • 
:;,,,.. {Port) .i.i.:11.J\S' 1;1 µ;t USBJ PS2J 

~ tfli llA "RF Wireless" "J!>l)I "'-'4"}1 i1..c;.:_.4 ..f-L'J ..,..,Lo • 
L.,,; ~ ,:S\11 <./' RFJ .!l)L..\11 ~J rl..c;.:_.'J\ ")- !l)L..f .JJ~ ..,..,..i-u 
.ti:., ~ ~ Jl,A;-1 :U...J i\h:...-1 iJJ~ ~ .,s:iJ •..f'L'YJI ..rJU4 ~ 

41~1 ..,..,,..1_,J-1 ..,..1...,..t J!~ .u ~t 'Jl :U..._,JI olA ,;..,. <1" ~ )4J ,USB 

.USB .14:.. ~fa. .;~ J! .:#JJIJ . . 
.,s:iJ 1:,-: ~;,.,. e:f "Bluctooth Wireless" :.:..y_,J..,11 r'..c;.:_.4 ..f-l-'J ...,..,t.. • 
.J\S' 1;1..,..,_.lL-4 :U...J <,Si~)~\:.. 'J .;4 j_•": ,J~I ..,..,_.~I~ t\.:. ....,\.;;.:_.\ 
..rJU ~!..:.. Jl,A;-1 :U...J r·· : ..!IJ; ....i:<;J ,.;.._;_,J.,JI <,....l> .fa <,SP: ..,..,_.~I 

.(7-2) ~1 .RF 

.76-74 ~I _,!;;I .:.\..,WI Cr"-'<}• 



C)Bluetooth 

Trackball~1;_,s

~4;s .:..;;.1.ot.;.. .:..;;fa. Jl =..;·~~I .j i_j ~~fas ·~WI iR.i ~ J.oS 

. ._s_,>l JW~ f,;.ll (_,:>t JI),; i>~ ..,....<di i_,s:) .<.:.i..:.JI ~ .,._;~IJ <,-l)I i_,s:)I ~.f'" 
• 

• ,_r.l.llJ •_,.;.14 .:..;;.1.ol.dl .:..;; _,s:ll JIJ+-<I f .i.a; \,,!!.>- L.i • .c,J4 ).l>"J "'-!l: j_,s:ll ~ls:.. 

Right Click i.)A},'J\ jjl\ 

.. -

Optical Trackball 

• . (8-2) ~I 

;,.s.1.;..-1 ( 8-2)~1 

~I 

.j .;,,J..WI ;}<C oy;S J wW) "<}J oy..-;1,s r y j,; iJ' .,. J,~ 1952 rt. ..,_;..;II •,< &-"' { • 

;t..,,,;.I DATAR '<?r .,_,s:...,. .p;S ur-- ,.,> ;cb ur-~ .;,.6.11 <,>ill <,_,..,Ji 

.CJ~' ~)I y.1, w..:11 ~ <9J1, "Digital Automated Tracking and Resolving"J 

o,S .!)J; t,;J J .j t!P>"I O..l_r. IA J<-' /J ·~ ,i!JI <,-L;- &J _,,JI ;_,< iJ' LL.I ..,_;..;II ;_,s C-J ,5-; J 

~IJ ._,,,_.l.J-1 ..rJtf l,Jb- ....;-"' 4 (JIS IA ._;,.;J-1 ;)..:JI ol _,s:,.,_, . .,,.- .,_,s:...,. tJ_r.. ~ j4'f.I 

;_;.; Jl, .J<T «,-' r'~ <!.,-.. ..,..,ll1 •fa ol W. ._,,.;W w..:11 •,< r"'-'-'-' 1.,;L:.; ~1.i, .j C-JIS 

·rt. "1L ~IJ ~I ;~'II 

I 

• 



• 
~ -~~ 

'' 

·' 
-~ ·~'' ' 

x 

.~I i,,s;J <.il"'- t'fl,:,,,. (9-2) ~I 

(Touch pad) el :;,.,,i -

..,.. .,..,~1 ;;" ~., "'l'"""'-"I ~,....,,,..;;I~.,,. .... ~ ,_,...ii _,..i..... el'- ,. 
""'~ ·j>!S .j~J .<J,,_.$1 ..,.,..1,,.i-1 .j •,.:-:.. •"l ..j'J ·cl'-31 l.i..o .P t;"l .!J.,,i- ..;.)> 

.i..0;.. ..;.)> ._,.. ~,..1.1-1 ..,.. .u..a;, ..i,,, ~ •j>!S .;~;,I ..,s:._, .<J,,_.$1 ..,.,..1,,.i-1 .j 

.<10-2) µ1 . ._;;;s:J~I ~~I j4'1:-I J"' ,USB.JI 



<Touch Screen> u--0 ~l-J-1 4..:.L.:J\ -

c;""~' _,.l il...I_,, ~_,...l.l-4 ~I ~ ~I <,;~) '->i..!ll .;... .),,.; 

<l~.ill ~ .i' )4 •_·•·I\ ...U. ;-T-J ·r<J I ._,.,, ibl J<}> ;y JI i_,.>1.,- "'-"" <.>l.:JJ 

~~ ;,i,._;,J< <llb-2) ~IJ (lla-2) ~I ,;_-•·II .-4, J'""< ;4-1:-1 ;,i .)'-

._,-)JI '->W ~ ~i ,I c;"I tl....__4 lo ij·; µ1 _,-)JI 

(al l-2)Ji.ili 

" ~ fl r!Z ~ . . r;.1;., I(' \j ~ "'· \J ' \ 
\ . : u \._/ \.,_ _ _) 

TAP COUBLETA':J DRAG SLIDE HOLD/ PRESS 

~ 
__ .. 

(~7 'tJ \j ~) 
' ,, 

<_,/. ~\ 
"oJ 

SWiPi; ROTATE PRESS& DRAG PINCH SPREAD 

! 
I 



:Optical Scanner..,.ijMIJll:"UI-
• 
~,.., ~.,:s;i.1, "'r.hi' .:..1.1.::: ... ll, .:..Lo_,.-)1 JL>•l ,j .;_,..;.11 e--lll ~ 

.:..Lo_,.-)1 ,1 ;_,.....11 J;.I""'! rfa< JL>•l j~ 3" ~I.;,..;;;_,.., Jl 4-1;_,.<, ~ F~' 
tr'~ ·':"'J-it-1 4l....iy, lf.-1...,:.:..\ J-< <,;,;s:Jj .:..Lo_,1..1 ._,,,~1 ,i J\.S:.:i~I ,I 

~J (Bar Code) ;_µ1 F' ;,\_,<) <,;~I .:..)Llol ,j .;_,..;.11 e-lll ;;- rzl-1 

J-< .f!J ':"'J-WJ ._,,,~1, .:..Lo_,.-)1 Jl>•)/ ~J _r.~I .Ui ..,..:.- ~1_,;I 

.<12-2) µ1,.!).J; ~ .:..1..c:....ll ,j lf.o\_.,;.:..\ 

Digital Camera ~..JllJ.!11~1-
,l (Images) ;_,.....llS ~~ .1_,_ <,:)I.:..~\,,)\ Jl>•)I <,..;)I .:..1.r.-oLS:ll ('"'-'". ; 

. ..,.._,_w.i (Video).s_,...,.. 

..,.... _,J 1 ~ j.Pl_,:;ll J-<::-', Web Ca mer a ~_,l 1 I .r.-o~ ._; _,.,, Lo !ll.:..o, 

-r.-:--1.r- <hlAI iZ:'~ .r. ,j LS) ;5'i ,I ~ ~ 'i;;j ;,-P JZ J.,k ;y (.;:.;_;;;)II) 

.:..l.r.-o\S !ll.:..o, ·':"'_,..lt-4 ~:r'-J ~ o;_,.....11 J.l.i::ll ;;:... W' .<Skype ~lS;..., 

µ1 -~l,- ?. ifa o;,-P j£l .:..t:,..JJ ifa .l'~J ':"'_,..It.I ~ :U..... iJfo 

.<13-2) 

· .. _,~4{fil ', 
_, ~- - -·-- --~ 



(b) 

• ~ 
(c) / • . -

;,li.:i.;.o6:, ;J.:;,IJ:!oOIS -a (I 3-2 I ~1 

.,.,_.WI _.l J"' ~ .).o J,_.il JOjJ IJ:!oO IS -c .,.,..J IJ:!oOIS -b 

: Light Pen ..,ljM>ll ,41.ii11-

<,.;;Pl;:l1 .:-1..µ1 Jt...,~ r~ <.:SJ; ~~1 .J F- , ..s.iJ1 .,,w1 rl'-'1 ~ 

F- ,11 ~; <Bar Code) •pl .;;;l..)WI ;.1; ..j w.,\ r-1"- , L.s . ..,,,...\,,JJ 
~.UI j' .J;.jA C: ._,s:J; _,.....l)! UL.:; ~\ J"J ,_,.;_,..JI UW .fa \'"")I; ~hlJ 

.<14-2) ~I ......... _,I.I 

1 



l 
' 

I : Joystick...s;;.:;Jt ~ -

.fa ., ,J-1 .,,\ ~ .;;,U.4'~1 ti" .,,\ ~,i- ~ <SJ.I;_ ..!.\..Lo ,i I..= ../' 

i;Jfo- Lo O.~J '.t.!_.,.;ll ':"'WI.,,\ ~I.,,\ :<.».:..ii Jl>>;:il .;;,\..l>J .fS"l c_~ ..j'J .~L:.l\ 

i:>y ;_,..; .,,\ ("-"'" 1 W' . .,.,_,...IJ-1 <J......\Y. lf:i<I} ~ _f I h.WJI ),) <.J" ,~ <.J" 

.<15-2) ~I . .;;,l:>L:.ll, .;;,WI)\ J'-> ~I;~\, i)l.WI 

: (Microphoqe) i»iJ§l -

.J)I> ._,. !""- .4'J:-i..... ,1 ~vi' jJ .!ll>, ,..,.._,...b.ll ""'-'""~' Jl>•;:i r· ' 

..!..;-'> Jl>>l ~ W' ,.,_l:ll ~\~\ i\.i;.,..4, .,.,_,..b.ll <,;_,.,.JI .;;,\).:.;:ii Ji.,:.,j 

.<16-2) ~I .<...ol> ~1.r. i1.i;.,..4 ~ Jl 4.~J ..,,_,...Loi-I Jl ;_,.:.t,. 



'i~I ~I iSJLi-' Optical mark Reader (OMR) ~I uLo~I iSJLi -

:Bar Reader Code 

J"""-')U ~_,...:)\ -=-4_,kl J'-' O>~ .:.>c\.,J C;'_,..JI Jl>>~I .) J;~I ~ 

~I .~j\,,:J.I; Ji_,-~\.).;.,~\ y- .:;1.._,i.... i<-1}; Jl>>~ ~_.;\;JI; • .:;L...a,JI; 

.07-2) 

lol411llo_,!.~lj ~I uLo)lall(>Jli,j.<J~i ( 17-2) ~I 

:Output Devicesc.l,t';illjf:::i 2-2-2 

~ ~ iJ.J""'< .,.,_,_Cl-I;,- 4,il;JI .:.>l.o_,l.J.I ,l~J .}'- J-o.' ,?I·~~\,_/' 
• ._,.a;) .;..l.o_,l.J.I tf ~; c_l.J"-~I ·~i ;,- u,~ Jts:.:.I ~ji; 'r'-.,;,- Ii j,; ;,

:4--1 ;,-J .<... •"-',.,, •• J,.,, 
: Monitor (o;.i.:.J1) 15~1.,o_,.i1 .::.1..--' -

jl.p.- .....-" J . l> _,...; J _;Si J,.,, J>,.. i.pJ J ~ J<_;.il;.11 <...:.L.!.l '+. w... <...:.L; ./' J 

~ .;.,cl,,JI c_l.J"-~ ~J Standard Output Device :i,-1...~I C.J"-~I 

CRT (Cathode Ray '<•fls:ll :<....:.~1 .,.,_,,;i <...:.L; 4::.L.. Jl:..S; .-;.,; r ,J,.,, 

<...:.W; (Liquid Crystal Display) -LCD- JlWI J\;..-._,s;.11 <...:.L;; .Tube) 

.) .loU:li >~ 0>4; ~!; .J;~I ;,- pl 4ili'; yt ~J ~j-" ji.l; (Plasma) l.oj)\,11 

.<18-2) ~I -4-P ;" ;,- ~L.!.l\ ~,?I J_,.,all :u, JJ <.?.i< <...:.L.!.li 



: Speakersui..i....11-

~1 .) i..l .J_;ll .) ;;...c.:..:..J.1 ;,,JJ-1 ..,.,,...1_,t-1 .) .,....1....1 '.r." .,.,. ..:.>~L.-ll 

['.r'-1 t""' 4-'<)> ~ . .\.;~ ~~ 'j .? :\..!,.ill "'"''.r.-> ..,._..1.:.:; u-l)i ~L.....i. 

r-"< "'"''"" ~ ,)s- ..:.>~L.-ll ~ ~~, ,._,,_,_.;;:,,.. J.s- .,,_,...LL! .,. ..:.A;l,,,Ji 

..:.>~L.-li !lt.:.., . ..:.>_,.,.JI u-i>J .,. ;.,_;,,, .,,_,...LL! .,. ;;..,W\ <,;_,.,.JI i.;l.:;~\ ~ 

,<J_,...Ai ..,.,,...1_,t-1.) l:....;, iJfo; .u....a:.lt .).<- ~, .f.5l1 .,,_,...LL! C:: ~)" <f 1 <,J..,2;.lt 

.<I9-2) µ1 .(Headphones) u-i)t ..:.>~l<"', 

1Smart Board ~1-..,JlllJ Video Pro.jectorJ!~l~L<.

.;_,.,,; ..J"' ~ .,. ..:.>\.. _,J..11 c_I,> ~ (..:.>~I,,,) I :) .;~ ;f) _,,.i.,i.i I ..J> .;~ ("-"" .. ! 

..:.>l,..1.1\ 1.1:.'ji •L.,;(S.iJ\i · I\ i'i> II\ '··'···''45" . . <\<-> \>.<..:;\.:; \,)\.if _,..... ;...-• r' . .. Jr.- J r ..,--- ./:" .. .) ....... r J 

.(20-2) µ1 .4,1<- ~~1-,;1S:.o1 r:: 

~.:.i..i- . .:.-'"'Iii~ ~ ..... ~.:."''-·~""""'uL<.1-:uL<.i....11.;.ttJli (I 9-2)~1 
~~ uL<.1-. ,1~i ;j~.;. 



·~· 

: Printera...UaJ1 -

(Hard <,;1_,JI ~4 ._....,.; ~ Jts:..:.~ J1}I ..)s- .:;\..,WI cl?~~ 

J 1_,J1 if.' ~l,kll ..,..;.-~, 1.p,... ~ ~ •4'-- '-'<""' t'il ~,;, ,Copy) 

:.:;~llo.11 ..!.JJ.; ;r, ·i".-.- .II 

(Daisy Wheel);,,;.,:. .:;~lk .1 

...;,_r1 ~l,k J..r, .;:,"',> J.;_,..1 c: ~~ ,I .j.J....o •.r.- ..)s- •1# ...;,_r1 

.:;~U, .j'J .i:JY.,S e-' j..s- J..r, .!.l.i~J ·'1Y._,sJ1, ~I lo;_,..\ ..)s- ":-' ,..;J4 J,_,JI ..)s

-44.1fSJI <,;lS:ll ..:.>')'JI J!.o i"""" ; (!!'f' ~J""J ~ 



l 

(Dot IVlatrix) ~ .;;,~U. .2 

ws, ._.i:J-1 .i.,,..:. .fa J)ol4 ;;..,; ,al\ .fa j,L<; c_\:;)' wL:....4 ~u, ._,..!, ~ 

Ji' J!Ul.I .jJ ,;;..l,W\ ".Po .;;,,\_; WSJ ;,..u< <al.;.. J). '~>I.) WS wL:....~I '~ >\.) 

,f _,5"1.i.:JI ;;..~ .j .:.>~u.J\ ..L> !"""" ;J ·c_IA j)'I ~ tf .:;~u.J\ ..L> ,.,._,.;, .;;.. _,.JI 

.<,)':';;) I .:.>~I w .J'. ,S 

( I n kj et) ~I i::"' ""~ U. .3 

(!? <;_il.o ;\,.>i r-'-""" ;J J;_,ll .fa •,..:.i,.. _.i:J-1 ~ ·~ .:;\,;,,.,;, J)U,~ j.....; 

~u., .;;,.w1 v"_,....:.U ,,,,..... 1;1,.>i r-'-""'· ; ""'~u.i1 ..;.. ~ ... _,,,., <,Ju. ;~ 

ili ~ _.i:J-1 ,-;:iU ..,..!; ...;\ ;l .<:JIA 161_; •; ~ .,s:i, .:,-!)I ;w;; r .:....,J (Inkjet) 

1.u., v""'" J;, r';,,;.:...' ..,..!; ...;µ '=1"' ._.~ ".Po ,_p J_,_.u, ·t:-:1' ~ ~ 
~ ~t 4-:SJ, rl;,,;.:...'j\ .j ;;::,u. (Inkjet) <..,u. .w .1 61_; •; ....;,J~ ~ .....;.w., 

.. II\ .:;l.u\J, .J.;::""' • 

(Laser) ;:,.,lll ""~u, .4 

e) ;.r-J.ll ~ ..,/'J ,_,,_,.,,:JI .;o,L:,Slo ~ <.i;,J. ~ .;o,~u.J\ .!lJ; Jo.--' 
~ <;_,,..:!.I ..icli .<;\fa-I .fa ~ i;_,..,JI ,t ~I ~ .fa <.l4.* .,_,,,_, 

"")' ws J;_,ll .fa .bA..a; J_,,...J.1, l+:Jl (Toner) ,,_..f ..;_,,;...:. ...,,~ <;1_,i.....~1 

.,_,,,.,<,JU.)~(!? ~u.J\ ..;.., .:U;_,ll .fa µ1 &-1 :U;_,ll ~ ~ ,<;\fa-~\ 

.JL...;.f .:,,";}; ,t........., wl_,!~4 ;J.:lll <..,U. ~ w,S:... ~,.....~1, ~~' w_,J.ll ~ 

.;o,\;J t;-i 4-:SJJ .s_,>~I .;o,~u.J\ ;_y ;.r-J.ll .:;~U, _,,._ t}J.r.. ~,_..~IJ ~~\ <..,U. 

~_, .;;..1,W1 .t:.:i d...P,.P .:,,J.J. 'j ..,,., .•.J::-? .:.>t,..S' ;;..~ Jl c.~ ~' Jt...~1 .j i..!lu 
·!"""· I\ ,,_..~I _.i:J-1 /).o i>\Aj Jf ;;_.l,J.l\ 4;\fa-f _,.,,;; Jl ~\J-1j,; ........ 5000 ;;_.~ 

(Plotter)\'"""\)\ .5 

e-1.i:JI J.:1_,>, (CAD) e-'.r. .j i>IA r-'-.;,- ; .:.>~u.JI ~ v"I> tf ../' 
.w_,l ~ _,!5'4, W.... ;;,,:..; .:.>I>_,! \'"""; ~ f+'1;,,;.:...4, J;_,J I .fa •,..:.l,.o wfa- r-'-""" !J 

.bll)-1 J!-l rJ-"; ~.fa ~l:!Ji c'r'->' r-'-""" !J .<..,u.JI _J::-? .!> Jl ~ ~J 

~l,,.)IJ ~')\:llJ ;o,,.:.WJI .:;\;;;)\JI ;;..~ .j ~J .<,)IA :U~J (.:;\;'.)IA)'IJ 

. .:.>~u.J1 ~ ~ t'-"l ~ (21-2) µ1, . .:.>o'.llA)'4 <...o1;1.1 



Plotter f'"'"'1 )1 ~_;_,hi ~u. 

.:.la.!u.JI.;,.. tl.iJi (2 l -2) JS.7.11 

: (System Unit,.lli.ill i.1>-_g) ":'Jo-L=-ll ~ 3-2-2 

~JI Motherboard i~I ifl '-/" .... ~_,s:.. \"""! '':"",,_.IJ-1 .:,~ .J"Y: J"J 

j "Brain JWI" ~~ ~ _.11 .Processing Unit (PU) <;j5 )1 ;c.J,.W\ i.l> J - -
Random Access .;1.,.:...i1 J_,.,._,J1 ;_,>i; J" \"+' .f-I .r=J '':"",,_.IJ-1 .:,~ 

..:.>\._,)WI ...... r:;--i; ·~ ':"",,_.IJ-1 u\S' uu. ..:.>\._,)WI .:i:,t. ..f'J .Memory (RAM) 

~_, ':"",,_.IJ-1 J;..1.:..p J')I> <;> fo..J ·':"",,_.IJ-1 J,.U:!I "~l ;I J,A.:.. <.w.p ..Ji.iii= 
.(22-2) ~4 W' ·(!.f-)'IJ Ji>>)'\ i.JP.f 

1 



1 
- ==~-,._.,.,..". 

, ,o·;;,; 
l. -- , 

•.1._,~ 

. . 
, ' j ! • 
. .. , '' .. 

... .u-.. : : 
' ,-•.· 1 ...... -. 
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:,.oua;Jii.i...jl (External Components) ~;WI ~1~~1-

:lf', .(23-2) ~I .j l..S .~I iil>J . .,. i_...U2ll •l_r.-~l lf' 
. ..,..,..~1 ..W.u J:A.!' :Power Switch J=i-:.'11 c""' .I 

.Reset Switch ..,.,,..~1 J=i-:.'11 ;,L.t c""' .2 

.(DVD, CD) ~.1.ll ,I a.µi.1._,,,1;~1 J:A.!' :Disk Drive~'"' p1 J:..:... .3 

.ii.!.>,JI j>l>•lr,-~I ~, ;;,w..Case:j_u., ~ ,i ...;'j.j. .4 

.~I iil>J ...ii>, w.;.. .j ;,~_,1.1 UBS ,;,;1;.. .5 

-~I ii.!.> J ._. ..... .j ;, ~}I LED .1_,..;,i .6 

Sl\"UCb OD 

button (I) 

(S) 

CD-ROI\I/ D'"D dri\'e 

(3) 

USB port (5) 

speaker 
~He 

I 



: ,.ua;.i1 ;..1>-jl (I nterna I Components) ¥1..111 ~1.).:!-~1-

-:~1, .(24-2) µ1,tl!;:JI '-'>J j>I> ~T."~l o.i.A J>cy 

r2' iij ~_,,J.. '4,J> ~ JS~J '\eJ;5J! <>} :Motherboard r~I <>} .1 

:Ul...P~ t::'Y ~uu.,, <,;I.PI .ill:.., ·~ ~ ;_,s1; .;u;J .~\llb.,JI, .~IJ,.WI 
-~ .s;>I .1r.-l 

<.l,WI i.J.>. ,_, ...;,,..i1 Microprocessor J,i.lll t_WI r2' :;LJ,WI O.J.>., .2 

.<,-L..~I .;r-~I .;;..l.J.>.,, ,.,.,,_IJ-1 .j ~4 ~1..::¥, ,CPU '<}")I 

.IBM .AMD .Intel t..~I t_WI tr=. rfa .,fl .:.AS"_,..:ll ~ .i,.WI !l1;.o, 

.RAM Jl_,.:...11 Jy}I ;_,s1;, ROM Wl.lll •,SI.ill .3 

·rl!;:JI i.I>} <,.:4~1 Power Supply :Ulkll .M' .4 

-~I>~ ~i..,i. •. ll, ~~l,,ll ir,.>: Hard Disk ..,...Lall_,.., ,AJl .5 

.i.J.Jl)I i;l}-1 ~ rlll.:J I O.J.>., j>I> ~.lll t_WI -'<.i' .fa~ :Fan<> ,)1 .6 

·t"'-""- , 11 JI rlll.:JI ~ :;,~ "<.); J.J,;: Video Card _,,.y :Ulla, .7 

.<,;I.Pi ~\lU., ~ ('"""- ; : Slots J~ .8 

i_i·; ~.,.. .i,J): .j .i..w, . .,.,,_IJ-1.j ~)I~: System Clockrlll.:JI ~L.. .9 

<.1"1.4' UJ .:o,,;1!11 .j O.J.>.I, ~ J:< .,f 1 Hz ;.' .f4 <.1"1.4'J ~l,1.....U .,.,,_IJ-1 

[,Ji..., .:o,,;1!11 .j ~1....2,;J 1 i.J:;.-Y.. '-?" .l< ':-' ,_IJ-1 :;,s Megahertz ; ;Al5.;s, ..,.La, 

.Gigahertz 

._;> ~ .,.,,_IJ-1 ~L.. ~ : System Clock Battery rl!;:JI ~L.. :;,;LI., .10 

.(25-2) µ1 . .,.,,_IJ-1 ~, ~ 



~.ill [.J\.u.ll 

~.J~I~ 

flf•lll•11111 
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(Wlf#lil ·--'* ....... .... 
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Slots~ 

' 

. 
Wl".&.L.....6....U... 

' I.) . 

S}·stcn1 Clock 
B:illcry 

,1_,o;1~ ~.All>.iJIO.l>-j.:,.O ~I• <IP.i (25-2) ~I 

:Central Processing Unit (CPU)~,i.li.~Ha.ll•"""'J

Jo.-l' "=-"' .:..Ul,,,ll <J,-1..; rfa lf'fol .!!J;, ..,.._,...lJ-1 .j ;;,....! ol_r.-~I .fS"l ..j'J 

:<,;~I ol_r.-~I ;r '-'>}I .Low~; ill:;;.11 ..,.._,...lJ-1ol_r.-i0)! 

Arithmetic and Logical Unit (ALU): Jh;.!1; ..,..L.J-1 '-'>;.I 

.:..t,,W, <'--i.11, c)>JI .~1) J:. ~L.J-1 .:..l,l..-J4 rt,;J1 ;r <J,_;..... '-'>}I ..u. 
.<[! ... _,,;.!, »> 0)! _;..,.I, fa.'l .;;;,U1.1) J!.o ~1 

Control Unit: (CU) •}>.-JI ,I ~I'-'>; .2 

.:..l,l..-J4 ~1, ..,.._,...1J..1 ~ ~ r-"' ..fl Jw.~1 1_;·; i.,;1.r. '-'>}I ..u. r-"" 

..,,.ji, i.,;1_r. rfa ~I .,-;i •4'5\-l .j .:..Ul,,JI .:;,...;;, wj>; cf")'I; JL,»)'1 

..... _,... L>..U :i; fol I ..S.f'- ~I .:>I .1.>} I 
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l 
' j 
' 

.\lain l\kmory Unit (l\IMU):~)I •,SI.ill OJ..>, .3 

:;,~ f o)"l.iJ I o.L., .:-t-,.L..;;]1, .:-cl,,] I cr.;i- OJ..> _,l I o.L. J ('"'!J 

(ROM):hli 0.1,-'31 >,s1; -

~I i,s'l.iJI .j'J • .!.Al ;.1,.ai1 ;,s-1; .,/'J Read Only McmoryJ i,L.,,,;;.;.1 

:~ Jl:..S; ,;}p; ij"~ •:•·: U>.r.-" <,;Ko)~ C: <..,WI 4.; t:i'ii 
.Punched card •y11 .::.\;lh,)I -

.... _,;J.1 a. ~~I -
.CDs '4'J.ll .::.cl_,J.-.~1 -

.If ;1,.i.J1..i..~J~J_,.b.::1,.- •. 1 ..u, . .,.,,_.lJ-1 J>i> ;;,.;,;.s:i~1 ;1,.i.J1 -

·~ <4\; 
.If; (0) J!-,) J_,.; (Bit) ;;,.;1,:; ;;_,;, J'-0 ~, .!ll.. .}...:.-., <.JIS U>-4<- :i;IJ; J 

.U>IJ'>'-'-'"' ~ 'J (Burning) l+l _,... ;,,w ;..;, .(1) J!-,) J,r 
·~.r. ~ :u,.... :i.11.> Jl 4'Jl>;,,.; .;;,,-, «_II..;_,; w~4 ;G .1_,. .::..0..,:.::...1 ~ J' 

.::.)L,, _,II ,~i .;......,:.::...1 u..v.,, . ..!.l.l.i, rl,;11 ;;..,,t> •.JP.I } ji ~ u, .r.-" .i;,I 1;1, 

.lk .I""-' <;u,,..,,..... :uw.~ .:fl, .ROM :o..U 

(RAM) ;;,;1_,.::..J1 J_,..,_,JI ;,s1;

..:.,;, <.Jfo- ~I i,s'l.ill .,/'J .Random Access MemoryJ 1,L.,,,;;.;.1 if 
' ;SJ' J ...;;1, ~ ~ :.s..tl -...,,.o:J; ·~l: 1.,:1~ ,1:;;:. <.JI_,:.<- J' <.._,.LJ.1 Jl J_,..,_,JI - -

\,;1~ U>;~I f i_,sJI &- J :iJ..a; .,>I Jl ;S}I J' ..!J.l_,..,, ..::.,;, <.Jfo- U>J.:s.; •o,s' 

.i_,sJI &- ...,ls :iJ..a; .;;I J' .l>IJ .V., ...,ls e3; ;S }I <.J'J ..!J.l;, ·~l: ~; y. 

tf J' ./' ..,..,...1_,.i-1 J <.. .. 1.>.: .... ll; .;;..)L,,l_,11 ,~\ J' i,s'l.iJI ~<.Ju .... .,.-::JI 1-i+.J 

.(.,;,I RAM 

.RAl\1, ROM.;,,, J;_,ill \"""I~ <1-2) J,.JJ,1, 



I 
-· 

(RAI\11) ~!_,.;:,Ji J_..,,_,J1 i_J\; (ROM) .1W i•l,1)1 i_J\; ~Jl.ii.11 ~J 

o.1p4 E-' i_JI; ;r O;~ ~~L,,ll !+,.I <Jj1. i_JI; ;r ;,i.,. ......,~, 

·4#.,l;;S;Ji_, ("-.;,- I ;:fa_ '}_, iy.· 0" <) 

J. ..!!}; ;..., o~ ;;i .,.., _,...lt-1 

.i.Jl.ill o.L> ~4# o•IA .):5., 

.fJ t_L....JJ <.......: i .Jl.lS" I'""'"-' - -) 
4'l.ol~\ 

~I C:°l_,JI_, cll.,11 !+:-' .w..: 
.;;''JI 4#J--< 

\'""" 'J 4# "'l;;S;]\ 

\'""" \'""" ;.1p1 ;:fa_ 

<k....I_,, 4:... 
~I 

Cj.r' ·.)>< ;;; .r-31 

~I .:..~t,,.U (Cj.r'J) .;...; _;.. iJ}< i ~I "'",u BIOS ~ C:' .r. ;;r..";t .:..'J~'J\ 

;;I e.B • t_WI 4'""' Jol..:, 44.,1> iµl ;ij\;)\ ·j .:..~L,,ll ..s'-ii WWI ,1 
• 

~i 
• 

cll.,11 ..,,.i .L,,) 4'""' Jol..:, <) Lo . - ;:fa_ '}_, ,..,,. 
~ 

. .,.., _,...tt-1 .liJ, l , -""" .<JI,>-~I 

;.??)' t_L....JJ ;y,:.1.u1 .:..~µ .w.;,_, :u1;)1 F ~ <26a-2l µ1 

. .,_,_,...tt-1 •l_r.-i .)4 C: ~jS" )1 t_WI <i)~.J ~ ~ (26b-2) µ1_, 

CPU l.,,jSyJI ~t...JI ;,,.J 

~I• !A,l~i_, 4')S,.111!1Lall ;...,._,~ (26a-2) ~I 



., 

.µ..tjliJ>.~ 

(Input Unit) 

: Memory Types ;_,.s1:ii1 e,1,;i
.<..u.1 ..:;A •• ,Ldl; ,..1,~1 ~...,; e;Pfi .;is:..: Main Memory ~)I •,fllll .4 

-:~l_,;i, 

Temporary :Oji.I •.,Sill~ W..i w,..;, :RAM .;1_,.!.J1 J,...,}1 •,s1; -

..,.,_,....u.1 ~ .l!:i <..~I ..::..~l,,)1, ~1...JI ~...,; .b:-ji <?-1ll .;1SJ.1 _,,.,Memory 

~, . ..,.,_,....u.1~wla,)=1.:.o ;;;_;.;..L1..::..i..._,w.1 ~ ._,..i, .lt:J) J,...,}1 J+-.l 
CComputer Access Time -CAT- ..,.,_,....u.1 J,...,, ..:..i,)-! ,..~1 Jl..S) :<._,... 

:i _,s1; o.1> r'~ ~ @;:;,. ..::.> ~t.< .11.:A; .(),,ill 0" -'>I;) <,;\: ji~ OJ.> J-! _,.lii; 

.RAM System .Jl_,.!.JI J,...,}1 o_,s1; ~ < 

.Video/ Sound Cards..::..,..., I,,¥ ..::..li~ < 

.Cache RAIVI ;J,,_.. }I ,i ~I .Jl_,.!.JI J,...,}1 •,SG < 
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i 
f 
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<...:i.>JI i_,51.ili"-; W.,i ..:..,,u, :Read Only Memory -ROM- ;,1_,.i1 ;_,s1; -

. ..,..,...u..1 Jo'-".;,~!= l+,l .:..\._,l.J.I ~ ,t ~ 'J, ,"Permanent Memory 

.:r.fa. '- .')\ ;_,>I.ill !"';; :Secondary Memory ;;.oUI ,i <,_,;L:JI •,SI.ill .5 

-:..,,. 4;1_,;t, . .:..t._,.LJ.1, .;.A;l,,Ji 

;_,.,; ..,.u, ·rllWI o..c.., j>I> ,_,,,;~~-Hard Disk Drive .:.,l!l1,_,,,_,.i1.'l_r -

J>b .;.A;l,,11 .i.'.11 J!_,k 0? },r 0t ;fa_, ·0)1 ,_,,,_,.i1 r::: ;;,u.. .:r..J"'ill _.si 
. ....,,...u..1 

:,- ~Ji! y., .0ts:.. '4'.I .w; J..; -Compact Disk <e-.i.) .k_,;...a.. ..r>} -

.0)1..y> _,<JI :,- _,:s"j .;r-_r:;ll i_,..li .UJ . ..,_J..,..]1 ..r' _,<ll 

:<;}I ..y>\}~\ -

~ t:... :,-) ;; _,.. ;;..._,;,<,)I> w.; :,- ....i!i;, :Floppy Disk (A) ~}\ ,_,,,_,<JI < 

~\:;SJ O.\j \'"' .<,)I> ,t ~.r' ~":}.._ <Ji,;\,. .,.._.;, 4il.<.o ;;,....,i.~ ;;,t. :,- (r-'JI 

~J ( 1.43M 8) ;;...... .:..\; <; .r' ..y>l}f ;ij\,_.. r1.i.,:,;._.4 0 }I ..r' _,<l I J.l .;.A;l,,l I 

''I .'l "- <; l<l.L ~ Li\ ,<; -~1\ .;.A;Wi <J\•'J '-LW\ .U .(.._., 3.5) ..r'r .r C: ; . ,;J ,_,.,... -· ;, - . ~ 

..... t ..S.J'>~J (<;)1..y>lj'.11) tf11 \.i.A r-'-.;,- '. 'J l,ll>, . .k_,.w.11 ,_,,,_,.i1, .;;.,l!li 

·"""- :W J ill; ~ _,...J °""'lo.,o .)" ;;s _rl I ....;; _,:;! JI_,...~\ .) , ~ y-

J.j 100MB :,- l.y _.sl .:r.Ji. ;_,.,; .u, t:ri :ZIP Disk .k_,.w.11 0)1..,,, _,<JI< 

\,Ji.. ~ 'J W., i, .225MB 

l+o\.i.,:,;._.\ J..; ,Flash Memory ;;s_,..,.:1.1 •,SI.ill, Memory Card •,SI.ill <lU., -

.:..1-'>J U., ,..,..W'.11 i_;p.f ~J <J_,..AI ..,.._,....u..1 i.:,p.i, <_,;)\ .:..l.J'.:"lSJI J 
.<.. .• 8GB1 .6GB) ~ '='? 

~ o.l_;Jl) ~ t_1fi (,Ji..!"""" ... :, Disk Compact CD ti .k_,.w.11 ,_,,,_,.i1 -

.:i..i.\;;;< .:..\....-;J (~\;SJ\J iol_;JJ, 

(Digital Versatile Disk Random Access DVD ti .k_,.w.11 ,_,,,_,.i1 -

t:" t.,;, :<.;1_..!Al1 J_,..,, _,JI .:..t.1.i.,:,;._. 'JI .>.).,.;, .ri) I ..,,, _,<l I ;_,s1; Memory) 

.~WI :a.µ1,_,,,1;'.11 t_1fl 

i--' .:r..J"'ill '4~ ,_,,,; y.,Blue Ray ~l;_t4 ,_,,,; ,t J,;~1 t_L...:.ll ,_,,,; -

.i..u, ~,1_,.i1, "\:oSJI <,1.-J J,;'.11 t_L...:.ll ,_.,; r-'-.;,- " ,DVD J" j>-;J ,_,].., 

~ ,DVD, CD ..y>lj'.11 .) J--::-11 _,,..~1 ,;,.Lii :,- J>i J,;~1 ,;,.Lii ,_.,; 



1 

..,,w1 '.JP."~' A~,;;; .:ii ,,z ;! . .1.>1}1 ..,,.;1 .j .:;L.µ1 ,)" ,sl,;.; ;r..;1-

,)" <,:,,_;;.;]1 ;;....u1 1_.,,; .2006 F <.4' .j U' ~.ll1 3 ~ ~)\,]1 y.. <,_,.i1 

Dual- ~I .fa SOGB; Single-Layer ;;.,..1.,i1 ~I .fa 25GB 

.:.>L>WI :UW>! ;iJ,._l i_,.i;.; i.1.>l}I ~ IOOGB .)" ~ J.kJ.I; .Layer 

<,J~ ~ .:;~I... 9 >;.!>. _,,..l,,.ill r'.>UI ;r..;I- .fa ~1,_,L ..r' j i;..U; ·./,;JI .j 

<.•~ ~ '--'- 23; i.!.>I; :\l,1 ;; <J") .fa HD High- Definition <i.UI 

.Standard- Dclinition -SD-;c,..,L,;;]1 <,>-_,.;,}4 ..,-.; 

.)" •;•; _,,. Holographic Versatile Disc (HVD) .jl,..O}_,J.1 t,PI ..r' p1 -

.JI ~-" 2008 J! 2004 J">\> .:.> ;_,!> (<,_,....,JI) '-_,: _,.;..11 ;r.__;;.;l I .loll...; .:.>l,:Z 

<..:~I ._,,,1;! <J" ..;") 20 '":"'Jli; Lo 4-;,jl- J..f .,<31 .:.>L._,LJI ~ ._,....<; \,,__,z .Jjl-

Collincar ";(,jl_,:1.1 l,il~}_,.11" i-4 ...J_,..:; •;•; .fa ;..,.;.,;; . .U,)1 

.i.1.>1; l.~ ~Al _,..;.>I ,_;,J t.~ c: .?i ,_;,J t.~ ..s)_,, ;! Holography 

: Ports .l.hl.i.l.1-

.<;u _,..b-1 ~1_,J-1 ..,... 1.,,,. .fa ;il ..,.. _,...U-1 J;.i.:..... ..# .fa .. ~ .. """_,. .:;l,..:; <I' 
•),-1 .j ~ .il\.:.. .:i:,,, (27-2) µ1; -r~I u114 ijP.-~I j:,-Py 4-i;_,k <f .:,S:., 

·ru..:.J I i.l.>} ,j-W-1 

' 
I 



. ..,., .,...u.1 J ;,,. p .ill:... :c,....i, Jts::.;;i """ (2-2) J,;,J-1 

~i_,.,i,...W1:i!\.i.4 (2-2) JJ.i.:JI 
Serial Port PS/2 Port VGA Port S-Vldeo HDMI 

u...i for PDAs and "'rl•I devl<••· Hou•• Keyboard fot (Ihr111LHOlllto1 forVldto ntout for High (nd TV1 •• Parallel Port Games Port 
u...i lorprln1•n and cllU, Jo"Ptlckf. •IHI Mkll lnjMrl Dlgital Video Interface 

DVl to1U1octon 111Q' !Kil •lw..,. - t"lf\M< . ................. •••••••• ~ ['sf§J -:::·:::: -.r- l!!!!!!!!!!I 
"lftl·DVI "H:t0·DV1 

Stands for System/2) PS/2 - High J ,1 ... ,,;-1 HDMI 

Definition Multimedia 
<,)~ J.:1....)1 ~1, Interface 

..u,.., ,_,.J111, (ilill ;;,.._,1 ..u,.. (Personal 

. .,.-;)\~WI~) 

~} .u:..; ,._,w'/1 ;.iv."\ ~} .u:.. -

eSata DlsplayPort 
tirtom•I Hard rin .. Pon. Yid- and Audio Port !or 

H""'an-1arSpt•m1 

IL-=;a! l : : I SI -

._,P} ~) -

PCMIA 

Personal 
Memory 
J!' ~IS:,-:J I 

PCMCIA I Cardbus 

..,.0 _,..J I ..,.0 _,Al Y..-¥ ~ J -

<./" ,t> ....J..p 

Computer ~I 

Card International 
~} r· : Association 

~_,.JI """~J WiFi 

Ethernet I RJ45 Modem/ RJll 
,.,...,., lOOM""•""'G"" 

""' lfiiiiiiiiil '"'"'" Ll11hl ~LIGhl 
U10<I 10 <•nn.ct 10 ln!O,.....t ond Uood 1oco...,Kt to lnlOfMl Yl.o 
lnlr•MI n•I••"'• •thigh opo..r. """"'" llM. ,,..., 11-• 

...;..-u.4 .;..;;;:;:11 ~} r>.il.' .ii.:.. <.r.'11 ,_fa) 

.;..; _,Y:;:I I .<>:,.:.: ~}I ( ,t .. .,J I ,fa) • ~ _,,. J 

·trl _,,., 

-u-P)I 

._l>~Wk VGA--. J ,; 

~ Avello Mlnl·J•<k• Soi:kotl 

I' ® Ml<n>pl!Gno 

¢1-+ @ S••..o un .. ln 

¢+ ® SI- U..-Oul 

t11J) • Rlg~l·l,,.Ull 

6 ® Conlor I S~b-101 

S/PDlf --
S/PDIF (Sony/ Philips 

Digital Interface) 
.:.>_,...J.J ;;,...;}\ ~1.._,w1 J4!l ~ 

.. " . ·< • . ,:, l..:l I.. -· 1 ~J;lr'~r'<-1:: J . ~ 

IEC Power Connectors 

''''' Clqwo~ool 

J.S Atllpo 

CJ /Cl 
flgu,.of I 
J.S Alllpo 

Cll/CI' 
llCCord 
1g o\lnp• 

••• 
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• • ... '-~:- ·._' - : ••• ·,; • c 

·--.-~· ,, 

, ....... '"°"'"' . -11 ... 

'1. • ( c:::::J J (gJ 
0 ,, ___ 

·---- , _ _.,•_II .. ~ 
flrt,.lrt 11.Un-

~ 1•••1]94 -•-n•----• ·-·-
<.41.i :y~ ~ _,.,. .:;1; i.p.1, Fire Wire 

i_;p. ~I j,..> fa. r _,A; J ~I <l:;f J!.i,:;ll 
FireWire il:l .,s.._, . ..,.,,..~ <,;)all 

._jl.p. 63 J) .}""< Lo ~· ":-' ,_.Y.I .,i .!>IJ 

.U:.. J:>\> .r i_;p.~I ~ ~ ~ W' 

Fire Wire ('"''"·· ·JJ ,FireWire 

IEEE 1394 (Institute of ,...,._. 

Electrical and Electronics 
.i.Link.., ...; _,..; W' .<Engineers 

f 
~-I 19 
~· ·~· 

i:::=i ~ 
~· 

u .. s 
llnlv1r11I S1r!11 BUI ·-----(USBI 

~ ~ .... ,.,,_.,, 
.... u.-

-~ ~" .... u ...... 

Universal i,i....>-1 USB .i;l.:.o 

~I I.JI I ·11 j>"I; Serial Bus 

..,,.,._Ill ..:..Lo..u.J I ,.:;\p\SJ I .I..) . . . 

.,i ;;: , ,' • , (,, ,:r._r;.:;11 i _;p. f J <,l _,..;.l I 

<) \. ·Ii .:;'.)l,,..o,i'll J" J>.-1 J.-o~I 
J!.i,:;ll <.41.i i_;p.f J..U; .;,_;1_,:1.1, 

1.1 _: 1.1 - ·) I! ••I\ <l:lf .,,._. J ..,.....-.J' i.r--

4 t ~ W' . (J-, ":-' ,..u.1, 
.U:.. &..I~ i_;p.~I ~ ~ 

,.i- y ol:.i.;... '11 ~ Lt , USB 

.. r-,I> ;ij\,b 

:Bit and Byte.:.,i,4J1.i.:.+11-

,..<..ai I \...,> .J.f', .r <.OJ J.o ;, .; , .:.>IJ..; j ../' ":-' ,_.Y.I .,i ;<;;;JI .:;Lo ,,WI; .;o,~l.,.,) 1 ;.,u -

;,;,,....; •y.; ~ ,l •y.; Off, On :JY-1) l....> .:i:;;)G. y ~I~ .;r...illl (I .OJ .b-l_,ll, 

I"' )1 ~)': \?lll ~\SJ.Li .(~ <,l4* iJ..;l.J ;;,,.;; J' <::4* i).-'l ,t .;;,:4* <.a,; ,t 
.(I Binary Digit) ,t (I bit) OJ.>1, ;;,:1.;; ;<;1> .;r..;t ..)s- ,.Li.;\...,,,. J_,<; 1 ,l 0 

.'i..Jl.:!JI ;<;\J-1 Gw..l · "Binary Diuit 'l;;...; "..:.JI • ;<;\J-L 1••• ~ -- - ~.J o "':!' r,; . ~.J . "t"""""_,_~--.. 

. 8 i n a ry Dig i t .r ""-'- .:r..Jt OJ.>, _;.,.I ../' ".:...,J 1" -

.Byte ..::.., l,J 1 4# J!.k, 4 :>\> 8 .r ;<; ,,S:::. ~ ~1, ~ r. .,i ~ .:...,JI -

,l.i,.p~I .r ~,,,.,,. 4.; ~jt ~\ ~ .,,1 ;;,:1.;; (Cells) 4 ')\>. 8 .r <.<],,.. ~,,,.,,. .::..,,U I -

w.s:.JI .,i .:;l::,JI ~ ~J ,\Vord ~ OJ.>l_,ll ~~I~ <,;il u..~ ,t,..~1, 

. ..::.., 128 lo~\ J ..::.., 8 J-"" WS ":-' _,...Y. I t1 f f _;.,.I .!.LI.<_, '":-' _,...Y.I tf ..)s- OJ.> 1_,l I 

. ..::.., 64, ..::.., 32 ../' ..,,,_,...Y.I i_;p.\ .,i l.1;,,:.:;..1 ,:S~I .:;l..Kll Jl_,k\, 

.. , " .. -.-_·.,. 



J.s- <,-,i, ;,-""" Speed of Microprocessor J,i.UI t_W1 "'-.r;..;..;; :;&,.)\,, 

.\Vorel Size :c.NI r-'", Clock Speed "-WI"'-.r 

~ ---i,-- .,,--.. ----.--J'JD I . II I ,. ·; ,1 ; - ' 
I ' I I •. ., ' I - . 
I !l i_ Jl Ji - :1 - I .. _ L 

byte (8-blts) 

word (16-blts, 2 bytes) 

·.:r-_;;.;l I .:.>I-'> JJ i_,Sl.1.U Units Transform .:.>\-'> ,i I Jo_,l ~ <3-2) J,;,1,1 

i,.,S1;iJ1.;;,1.i;.jJi,,,.:i (3-2) Jj~I 

..... ..ill ...,..!.# ..,..l,iill ..... _, ,..., u.\:iiJ OJ.:t.J .J.-J v-ljill DJ:t.,J 

b Bit b u., 

8 bits Byte B ~4 

1024 byte Kilo Byte KB w,L,_# 

1024 KB Mega Byte MB w,L,ts;.. 

1024 MB Giga Byte GB ~4~ 

1024 GB Tera Byte TB ..:.Ul.i\ -•. Y.' 

:BIOS.)1'!1.!Jl
Basic !nput/ Output "rL.~1 c_l.r")'IJ Jl>>)'I tu;;" _J ,L...o;.>I y. 

J_; •·\1 ~ <:..L...o ;;,..o.; ""'~~I.. ;,,W ..,,,,..e1-1 ~ ,; .J.;...o.; I..= .System 

(L.J;; \~ ~ •jt+J:.l .;:..l,;.,oly JJ~J <..:.L.:.ll J.s- .:.>l..j.J.I ~ ,# ~ ;/'J ..,,_,..Cl.I 

"~I= .JI.ill _,-.ill"<?\ POSTJI ._......; .jJ\ ._,.....; ~J Jo..l~ ~I 
t_WI) tL.J;;JI ,1~i ~ ,..,.,_,..Cl-1...W, ,.,... J,I .Y'J (fower On Self Test) 

.JU,),\ ._,,:jl ~ J.L> <?I tlJ;.:JI ~JI.. GI, .<tJ ... Y-¥1 ;u~ .:;,il_,.!...11 i_,Sl.iJI, 

~ ,1"--"'1 ~1 r W' .Jilli ~1 r ...;> '<..r.1"' :u1...., ,1#1, Jo..l' Y' ;t+J:.1 

.J)I:;>.'-! , i ht, .;:..L..<:] I ..,_,;; _; ~! .Jilli c:P} ~I ":"< ._;> CJ!'-" ..,_,;;}; .;:,W,,J I 

: LU <...:..,.11 '5 ·'I 11 '1.I ~ · .J,Y- . .r-' .J v- - y 



"r-.Y' '.J'}-P :UliJ _,., .Complementary \I eta I-Oxide ScmiconductorJ 

;,~_,J.1 .;:.,L..._,J.J.1 ~I <,?I (R.-\\ll ::,,01_""-'.J1 ;_.S',.iJ' ,:r tf ,:r .j4),1 J i~I <>_,ill J 
"'-"' ._j.,..... .;~~I }...,:) I J t_l.k.;; I .,,1 ..:;., ,J.> = _,>I ~ 'Vo I a tile i .r. lb 4,,.i 

"'''j -!.Li.i.J ,41;1.,, .!>.-"' ~ ;;_j\.WI .J-' j.,WI ~~I 4, .4,,.i <; _;>.11 .;ocl,,JI 

J.L<ll _If tf'11 :r .,,111011-rcchargeahk Lit hi um cell tf'11 :r i.J'}-P <,J~ 

~I,-; f 111 )\W '':"r-Ll-1 y .)4~1 J;:ll t_i.k.;;1-"" "_,J.hll :Ul.W4 c.,,;-~ 
wLiJ .r .;olo_,l.J.I er JI;- ..F ._rrc- <,}J., ;Uij), ':"r-Ll-1 .likj ~_,..Ji WS 

.C28-2) ~I ._,..JI WS 4,,.i 4 J'_,..,_ll 

~J ,~, tjJ r."" :J'rc-~ ~ji- ~I ':"r-Ll-1 y <..!..It .;:.,Lo_,J.J.1 J'J 

e;:i>J •t?li)'I ~~ u"} <,?I ,:r J!.o .s_,.>i .;:.,IJl,> ,..:;J_,JI, i:;}::ll ,;y.....11, <; )1 u"l}~I 

JJ"'.ll4 -!.1.11, .r~ i,$11 .;;,\;J"' ,:r J.i., ~I <,?>WI!".;,- .II J..<_, .t_I ... JJ.J' WS 

~I ;UL.-)1 ~ ~ -!.1.11, F 11 ,i Fl 0 ,I Del Ji~ .b.i...al4) jy,U I .;:,bl~! J! 

~ ~.,..s:.,_ ~I ~I~ .:,i::.i, ,(i~I 'i> _,ill ..J)b;.4 ~,~I <,l.i., -"" ~ 

....Wy, ._r> ,i <,,,L- ;J_,...., ._,alL.oil-1...,....., ~ ..U ~U;Y- ill)'I ~,, .;:.,\,1~)'1-:."·; 

.C28-2) ~I .J--31.y ':"r-Ll-1 

CMOS "~ :i;L> · • ...... ~ .. J 
B IOSjJ:!4JI ul•l..11>! 

(28-2)~1 



:Software """')'JI .:,~13-2 
---------~-------'-"--~--

~1_,JI -.,_~ .,/'J J".11 ..,.._,_l.J-1 4.op ;.r .jl:ll ....i...a:JI ,/)I .Ji,,s;JI J'< 
-.,,1.,k • ._,;,,,. ,<(.:.;! J!.o ;,,_,JJ.l.1 r4l1 .i,i "'..,.._,_l.J-1 """fo.o ~1_,J1 .lo fl .;;....1...'11 

-t_I .. Jll... )I 
rfa< ;! .(Application Softwarc);;__k·-11 e-'i;JI ~ i_,.:.l,A JoW4 ('"'-.;,- ii r.i>e 

J<~ ~I e-°t;_,JI rfa<J (Command) ,~'JI .\h;.J ,I .;..t;t,,JI Jl>>~ ('"'-.;,- ii 

(Operating ~I fu;; Jl 4-4~ rfa< ~ (Instructions)~ Jl _,.'JI 1.iA 

(Hardware ;c_,UI .;..t;_,s::ll Jl .;..L..,J...::11 .lo J\...J~ 'JJ~ r.i>e ._,jj1, ,System) 

~ .<,_,JJ.l.I ~l:;JI (1_,;.;.....1, ~WI, ""W-1 .;..l,l...J4 ~I 4-ilu;J .f iJ Devices) 

.;..l.1.>J J)l> ;.r ("-.;,- ,U ~l:;JI ~ ;;,....s;. <I I ; ~l:;JI .}___,;:: ~ ~I 

·c.r'"~I 

:~)'JI uLi~l 4-2 -· . -
Opcratinµ Sys1ems~1...i;.i - I 

;;....1...'11 ci,J;,, . ..,.._,_L> ._,1""" _µ 'j ;1 ,.;..t,.<1_,J1 "'·r.- r-"1 r ~1 ru;; 

~.WI ~Y-J -.s_,>I ~ ;.r (F'-11) ,:,t...;~IJ ~ ;.r . .Glk.L.J ..,,_,_l.J-1 "-" .,_11>.;Ji 

UNIX ._,..{;_,.,JI, Windows .Ul_,:.JI F' MS-DOS F J!.o ~I ~ ;.r 
.Linux ,rS ~, 

:~1 ru;; 4' r-"' .p1 r411 "'' 

.<U.>-'JI~ -

_.;,t;t,,)1 J_,...,,i4 ~1, ~1-

·rl? ~IJ Jl» ~I i.*-"~ ~I_ 

.RAM i_,S"ljjl i)>l-

. -_ _ ·) I i _,51 jJ I J ..,..i....J I ._,,. _,il I "-" .;..\; t,,J I J,t,;" _ 

'Application Programs A;;;;hi'l !!:'IJ!ll -2 

'<.?Jli- ...,),p ~ t.J-PY, ...;:u;, "'~ ,t ;_;_~, .1,~ ("-.;,- _; e--1.r. <./' 
~ ('"'-.;,- .; .p1 Office Applications ._,..,;,'11 e-'1-" 4.o_r- 4±-1 J'J .C..~ 

.<,;I _#.I .;,Lo _,l.J.I ~ G IS J .,..-.1:..11 r-' )J >IS_,; '11, ,~I J.o--l I 



: J>rt)!..!l"<l!lllllill:...: l .~!l!:..'.ll:IL'.C:' ~.rJ!_;jl.iJ -_\ _.:;c., _____ .__ ___ -·-- ____ __,_ ----·- ~---'"--------- -'-----~ - .. ·- --- ---

:JI r-"', u..l""!, 1..o ..... 1_,; u. ...,.._,....1.J-1, <~,J.ll '-"' ..,..hl;.;;U d;J o./' 

l_o\\ l.r\-cl l.a11~t1::l!!:l' ,..;~~·1 .::::~i ...;....W . " ,..;, ._._, 

~I !"""'" ; ~I .;..WJI o./'J ,.JW)'I W y- 4:ib_,;.. ..c.,J \'""'~I 1-4, .:..,,<" 

o./'J ·~~_JI 4.:.. .Jfo;. ~I 4.i.l:;;JI _,.1,~1 y-~ .l>l,ll, _,;...JI <1, 0) .;~1 

.;u._J1 .) i}t•J i.J"'- {"'i<J.l .:r-.i.JI .J?.-,J.I j-" ili ~j lf.1».::....I ~ ~ ~ .;;,W 
0

.!Vlachine Languagc:J)'1 :i..J ,Js. .;>~1._s_,;..-11 .;:,W ;..;...;;, 

:!Vliddlc Level Language h.. pl .s_,;..-11 .;;,W .2 

:r" h,l.> ~J «)WI .s_,;..-11 .;..W, :\l';I W 0:e .i....., ~~ .;.,j:l .;.,W .,I' 

.<Assembly Language) ~I W ~' .;..l.o'.>\.JI, ;,..)1 

High Level Language JWI .s_,;..-11 .;.,W .3 

<,;.,_s j,-PLl:; ;;;_,...,.;,,~~..JI~\;;$' ~_,J.1 .J\s;.,~ ~! ..;~ \'""''11 1-4, .:..,,<" 

.;.,W .;..l~J ,~J.ll ...,.._,....IJ-1 j,-PLl:;J .:r-_:,;.:;ll el,..S . .;;,\,J.....)I o.lf! ..,,_,....IJ-1 ~ 

J .JW)'I lf.~ ~I ~I ....U4 iij .,,_..>'Ji ~.;,I~ .,I' jWI ._s_,;..-11 

~~1.0..Ul i.f'J ,J_, 0 ..:,~)I .:.r ;.;~J "~~1 .v...'...!I" JI :i\lachinc l.~1nguagc :J'il ;;J • 

.t,... r'WI ~ .)~1 ~,_.Ll-1 .;.,IJ..o.o ~ .j> .<J~I W JJ -.A;J.li C" J_,..: ;! ·J~I ~,_..Ll-1 
• 

~.1.:S .j .UJJ .b..i::-- :.;r ~ U l_)i.i .;...,..._.JL . .i.i.U! ..i... .:...i:..). ..Lii LiJ • ..1.>IJJ _;.,.,,, :_r .:.i,s::; ~)'_, 
jS t:'° ... :J.1 ~.Ji ~J ·~;JI ;_r D ... ~ ~l.k.>i ~ ~Le ,.,:_~ ~;.... ..L.>-IJJ ~ ;_.,o ~ ... J. ~ 

~;.,, r-1< .J.s- 1'.:",,l' o,S:., 01 ..,...,, ill .;-; 01..,...,, 1'.:"1;,J1 L>u., oi ..,...,, •,b- j.5J .• _,.:. 

W ~,_..L.- j5J .JI W .~1 JI ..:LldJ ~Ir •.:r-.;>.=Jl ~\} ~ )1 .:r_,WlJ .~IJJ\ '-:"',_Ll-1 

:,s- ..;,.>I '.r' J-<s j.<:..:., ~_,JI '-<"-' ._,...,;.;I <#"' ll ~,;.JI, t_.fll .,__.; _,.>~I :,s-~ ;Jj 

._;l!l1 ;,.o,'11 ~ ..;,.>I J)o .;.,_,.I> .w .;.,t,,.._ll oJA ~, ._,.>i j4'- .j.s- ¥ .j ~}I 

:.._r 0,J \.]"' ~.L. ir; _r.s, ~ ~ .J~.lt llc.\adeci111al ,.;:...,;. ~-~L-JI rlh:.llS 

0. I, 2. 3. 4. 5. 6.7. 8. 9. A. Il. C. D. E. F 
fa <LL .j W, 16 '-<"-' ~ ~.,_,; ,WJI ..i., 4JU>.J ;_,p:.11 .;.,l • .,kll i.I} :U.,;.- .).<- .uL, \.l 

._r.s. ~1 rUz:J' jr; 0-" j_,.,.; ~;4 ~ .w;L.,;,_..)11 

Mediu111 Level .k....._,.:.. r.;J,,;._., .;..,lj ~ UJ )~ J! 1.9t Le • .U\ll w rL1...: .. .:....4 JSWI .,:..~lj 

J.;\11 ;l.w.)'1 ~J ·~r. W J_,! ;;JJI ..L:. ;l:=s-1 f ,,l\ssen1bly ~-~ii .v._1 4-)s. ._;.11.!J Language 

rU;'YI 0-" ~~English ~~I ;;JJ! J")l.:.0-" .rlJ~I J:!l (J First (.icni:raliln1 Languag~ ICIL 

. .lili 

., -·.-·-



,-. -· :-·· .-.-.- - - _,_. 

r-°j :.r' J .~~I .th> ~I ..j\...o:SI ;iJ ..*" J 4,\:;SJI ;iJ *°' jl;J J .:r-.f'-'JI (:: ..,_kl;.;;JIJ <ii.,> 

cs. C & C++ ccW, fortran .Pascal JK-L .Basic~ :i.iJ :.;,\;JJI ...Lo 
._) .. , .,, -

.Cobol 

: ~~Wl J \:LL 111l1crir1g --~:_:~l c 111s JlJ.&-~1 ~1 ~-~ 
- •- ------ ------ -------- ---- - ---- - -

:y. t!fi i.J.s. .J.>:-yJ .~\;SJ ,1~~1 J,!i J}> ~4 ....;_,,:;, 
(Binary s,·stem) .jl.:Ji ri.hJI '1. 

(Octal System) jWI ri.hJI '1. 

(Hexadecimal System),..::.>- ~"""UI ri.hJI '1. 

Low I. c v e I L..;, .::-W .,/' '2i \t 'J I ":"' _,...lJ.. I ci 4.J;; ~I ...Lo ~ J 

<,l;S;JJ j.,-!I ~,Registers .::-)~I~ .j ~I~ ~J Language 

.Hcxaclccimal,..:... ._,..,u1 .r.-;ll F '-"l.>, .;:,~I :r i·l_,.;ll ,i 

wi, .CI, Ol w, .J.;.i wl~ ~ ill2;JI l..i.o wu .<2l ,....i1 r .;l:.!l1 ~1 ._,...1....i wl 

ill2;JI ._,...!....\ wl, .(7) y> ~I l..i.o .j ~.J _,$1 wu .(8) ....WI y> .jl..!ll ill2;JI ._,...!....\ 

;U) ;;,....:; :r wfa;; :r; 16 :r wfo. ~1 1.i.A wl ;1 .CI6l ....w1 r,..:... ._,..,u1 

J..<_ .s,>i ;.)_,...., .;;i .(A~F) ..,!' ;~ i;-"'"" ~ ....;.r-i :/'J (9) ....WI u._,si 

I 

.,,..,, •""' y 
0 I 2 3 :4 5 6 7 

I 

.(29-2) .k.b.,:.14 lp..P_,; 

~\ i"~ "----~-----

_,.,..,.....,1,u;;nO I 2 3 4 5 6 7 8 9ABCDEF 

(29-2)~1 

:Your Personal Co11111uter 10~1.:,u .... L;>-6-2 ....... _________ , .... --·---'1-- -=--
J~I ,i Desktop ~1 J!- t!f~ (PC) ~I ~_,...tJ..1 jlP.- )fa. 

.:A;L,,ll J,1.J.>:-, _,,,_,.,.:Ji ;;J,t... y. .;:,~It: wlp wfo .:.AU1_,., .Laptop 

~J .~W~I; •.jJ~;:ll .i,~I •";J...s.J ""'_,JI .;:..L .... ; .... , .;,~L,,JI ~l}J <,;,~;:II 

,I <j,,>l ..!l.\.... J!)> ~ l..J <µ..1 <.oh:.11 ~ Jt..>;~I <,JlJ..1 '· a.;..!JI ..,.._,...tJ..I '*"i 
·~ ~ jlf..;:I ,i I.. .;:..l.._,J..... ..fa J_,.....J..1, ..:..;_;u;:i4 JL,.;)\J ..,fL~ Jl.,.;I ,i .....i:iU. 
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<,;~I ""L..jll, :C,._,0-1 )1,.JJI ,i -,-;SJ.I.) ,i J_:,.:ll.) ..,,_,...ll-1 j~ il""""--1 ~.J 

.:J.,s.-1) I J <, ,U I i;?. ~I ,je .'l I;.:;~ I ~ 1.i> J •r41 I ;r -'o .LJ I ;14-"j <,..hJ I J 

.<30-2) p1 .(Platform i..a:.11)_, ..J fi. ;,_,s;i.11.;.., ..,,_,...l>.J.I 

GS_. . 
• + ~l.t V Software 

, Computer Plalfor111.,.,..w1;;....;.. 1-6-2 

._i....; .,?I Platform <..a;.,, ..s"x; ~I FJ ..,,_,...ll-1 .:..l.i... "-" ~I 01 

-~I F J tW I "-" C._;;1_,::J 1) .']~I J---l I J'.l\> ;r 4.:., J---l I '--+' J+.' .fa 

:,/' ,(31-2) ~I ,~I~ ~I iJAJ 

,i (Pentium i--""') Intel _pi tf tL..o .fa J_., Microsoft Windows ilh; -

.... VIA, AMO tL..o 
. .U~~ ClntcD _pi .:..lJ,.L..o .}'-(Apple j,l ;s __,.!. ;r) Mac OS ilh; J_., -

.ClnteD _pi tL"-' .fa Linux~ ilh; -

1:':'1_,JI C: ~I "-" Compatibility .;;1_,J1 ~I ti ,i,.:.;.1 = \'""611 ;r, 

e-UI ,~lhll) -:i,j)>ll- :u,.lll iJ?.~IJ .:..'.)\A..:.11 (;:~)\:;)I .fa i;.ull },;, 4.uJI 

-~ ..,,_,...ll-1 J4<.) <ll..cl-1 ~I ..... c: <....;_,.;.ii 

- ,---

·'-•'- '• \-.. _. \·: 

. ,• ·--
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~ t' ·~I ~-' ~: ---------- -,--~- f' Ill - ·~:; . 
.::. .:. ::,'= 
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Linux ~ ~L-'" 

\Vindows <F ~1 jJ;;,J 

"""'"'" ,1~""" ~i.:.1,... ~..,;.Ji J.<lj>Jl 2-6-2 
<,Ill\ <,;1_:,,ll, 4Jbi ..,,_,u,i.1 ~l!;_,ll '~.:ii ~,i..,...;: .,_,_,..L> .(;.,;\ ,\-" l..= 

~l_,,1-1 .Ji ,t,:.':14 .i>~I (:: ..,,_,..lJ-1 .;;Ll..,,ly ,~ .:ii ~ c...., ,"'1JlJ ~I 

:.j':llS, •c::JI..., .;;l.J.>. ~ji, <_ly 1\ .;;)l,.l.dl, ~ :u_,i;, 4'~fo. 4.lol.S<:.. 

•}Ip\ t_iji~I .fa t?'-1'~1 :Create a preconceived idea;;..;,.... •fa ;,,_f>c; -1 

t_1 ji i .)s- t?li';>\J ..:..; ;; ~4 <,; ,_,;s;i ~ I <'.! I} I e:'-"" <,; l,s;., I (:: ~I JI_,.. ~I J 
.fa ..,,_,..LJ-1 tf ,t,:;>-1, .~ ~ w •fa ~1 .:iA ·4'L<..ol_,. ~1_,,1-1 

·efll f"JJI, _,....JI, i>yl ._,.L..i 



.· .. ··. . .;.;;,:x·;.,,,,j,~~J-r-~c~L;!:h'J.~·F!s'.?l-~ 
;L........i 1~.....; -··II :l)cter111i11atif•n <1f lhr J>urrl1ase l>ril'L'~; ....'.J1 -~ ,;,.,_.,;: -2 ~.~,:.~J.;;/t;~ 
~ .r- , - .. .!ii!i"'• 

<.=;JI _,,,-\;;ii J'.)I.;- j" fa 1.Lo, ,..:1_,.::. >1)1 .,.,,..u.1 tiJ .;;,\.i..pl_,l ~ .,.,_..1_,;-1 \:~~i 
;,.o i;l.!;..,I ,i . .:..;_;y::i1 .).; <,!.~ .;;,lS _,.::. e!IY' ~ ,i ,;,,;,_;s:i::i1 ijP.~I (:?- . 

. ;;,,:1,.:.i1 ~J .,.,_..1_,;-1 ::r .;;,L._,l..o .,..u 
.;;,\.i..p1,., ti i;,J.I .Lo ;,Z :Purpose of Computer ~;--U-1 ~~ _..;,,.<J: -3 

:Jl!ll J,,..-.).; ·~ ._J..-.11 ¥., ..:1_,.::. ;_,ill ..,,_.U-1 

;.,.p ;1,,, .;:,L...._;..) ._J..-.1~ ~ ,i J;:J.~ ,_ ,,.._, _,;,1~~ .,.,,..u.1 ~ -
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:~i J'J ,.;:.;_;;'.:ii rl.i.>.;;...I 

._;>'JI ...J _,hJ I rl _p. I -



·.J;.r'-'>4 )_rP~\ i~ il_rl~I -

·.:r-.r'-'>1 i;Jl>!J ;lS:;~i c)o ._j .)lf:~I -

.w_,;w4 r1.r1~1 -

·.J<.r'-)\J ~I '=-" _,.a)L-1 i' _P-1 -

:Abuse Forms in Digital World~_,11...i1a11..,i.:.tjj~IJ~i3-3 

._,;...., :.t' ;;..,,; .,fiJ ":-'_,...LJ-1, .;..;p;~I t~ <) '-:>»"-'' ..:;,Llll>.11 :.t' ,~ J--" 

.fa .:.>lj,~I, rWI Jlt-1, w_,;WI .....i]\;:: Jl.ui Jl J_,..,_,JI J>.:Al .J:o.i.;.;..ll 

:,_fa J--" J •.:r-.r'- ~\ '=-"-""""" 
~1_,J1 ~ j--"J .Intellectual Property Crimes :i;_,s;.AJI <,s::.lll i-l'.r.- 1 

,i :i;}.f .;.;IS .1,... ·'-'-· h-1\ Software Piracy ~1_,J I ;; _,.., .<,; _,;u ~ <.i,fa. 
.~I :.t' <,.SI_,<\,~ .;:,~l_,JI oJ.A J!-1 ;l •'\<~ ,i ~ 

J<,h ,y JI,:;>-~1, !l _,:.,] 1 ,_;.. JI,:;>-~I .:i;_,.i.I ;; _,.. •J<J-"ll Jl,:;>-1 Fraud JI,:;>-~I - 2 

J'.>\> :.t' Jl.ll ;; _,.., Account Information Thefru.... ;~I ;; _,.., • .;:,~l.a;~I 

·r-6"' ~I J I .!! _,;.,; 1 :.t' .j J jSJ ~I j,_,,.::l I 

·r-" j\_?. 1, .:r-.r'-~4 ~ 1, :;_,,,L;l-1 '-"t;l,,I I <; _,.. - 3 

:Computer Security .,.,..w1.;..oi4-3 

:.t' ~ I :.t' •re IA ;J-'< .j' .,f I J :i,;L. _,J..J. I '-' fo:.\.1 :.t' i :.t' • f>; ..,, _,...LJ-1 :.t' i ~ 

:.t' '""ts:.W1, .;:,L._,l.J.I :i;Li-~ ..,,_,...LJ-1 :.t'i :.t' ....;..u11, Cyber Security rWI 

.<,.,,k) I .:.. ) _,s;l I Ji d ... ..<l I J <; _,...) I 

.J 0--- ~ ~ .,?~ ..,.._,...LJ-1 JL....;...I Jl..!.:SI, t:' :i,.W .j' '<.S.r'-i i;l,>.,J 

u--1' ~ .:i:-.i.;.;..J.1 t:' .fa ~l...:i '-"l•l.r.-1.j'J .(Intruder ,i Attacker J;_;,.) 

_.,,;. ._j ~l...:i .;:,l,.L-JI o.L> ,y ._i...:;SJ\ wl, . .uW.. Jl....;.,.\J ":-'J-"\,.ll J_,>JJ4 I'"' 
.1.i.> 1;..,, ,/'J . ..,.._,...LJ-1 ._j .uu_,...; ,YJ •. !J.E ._j cfJ ~I ib.;;;\ J,L> ~\ ~\ 

:i;W-1 ei:-G-, .;:,U.1,:;>-~I .l>i w;> :.t' <;_,....ll '-Pr _rsi <_ •• ~I .:..L._,J..J.1 ..::_,.,...,\ 

.J-.-.11 .;SL. t J J _;.I. I ._j ":-' _,...LJ-1 

:Computer Privacy.,.,..w12:-i# 5-3 

.;:,Ul,,11 '=""-""""" ,_;.. i;~1 J .;_,;w1 .;-1 JI ~ ~1 1;,. F- ; 
,i ..,.._,...LJ-1 '=""-""""" <.IL... <,..L...,.. #J .'5";..:.J.I '°"lilll ,t ..,.._,...LJ-1 ,_fa ;\;fa\ 



~; j~ .,:;i ,j <J; ~\ ;_ a>..:.l I ...;,_,..:J 1 .;;,\;~ r ~\ Ji-"< \...= :W,Ul-1 cll,,J 1 

JI <?.i< I.. Y' .;;,cl,,JI .Lo .li>~ ~I .fa i;.cill i~ .:i1, .<•.;;i' ,i ..,.,,_.1.,- .:,lS :1,_.) 

.--l W I ,j cl l,,J I '-:-P _,.,,> Je-'i' 

:~ .;;,\;l,,)I '-:-P,.,,> ;y <Jfa ._fl JSl-'11 _fS"i ;_;AJ 

.<,>..al I .;;_,\..fa.ii -

. .).l.o.l I Jo,-! I -

.<.JU I .;;_,\.. fa..l I -
.pi, e ;1 .;;_,\.. _,i.... -

; a>..:.l I , ,..,,JI -

:.,i,..WI ~!Jo! <JO#I_,.:; 6-3 
'""' ,.-b.l] 'Y' _;J I .;;_,~I .I> I _fa '\,' ~ I Jo-le I I'""""""" 1 , J"" -" 

.lo ol_r.-i <.ilS b ..!J,y -">- .:i;~J il.:;.o.\ ~ ;y1.ii~\ .lo io\} ~ )\" 

r)\J,.p4 ~ I..,; 4li ;t.:.ll,) &µ ·4-ol.i;.;...\ ,! \~--:; ,t lf;.. '.T.- ,I (t'l.;JI 

Jl:ll ,}.;-".fa j-:; \J; ,;yl.i:i~\ ·~ i>;l_,JI k,,..:J1, •.,:,JI ej': J,_<; ..!ll~ ("J,-.ll" 

,(7) J (6) 0>U4 ,,J.1'1 .)L...al 1, ,(4) 0>U4 i> ;1_,l I ,_,..,,.;.;JI , _,,.;, '-i.Ldl its:.>~\ ._,...,t-1 ~ 

J,-.ll ..;;1_,.,, .<16) 0>U4 i>;l_,JI "-"'1 .;;,1.1:.:::....~I, its:.>~1, ,(8) i>ll4 ;.J,j-J.I .!.;~,. 

C: •... ;_yow,.., ~L:., _,;.,lA:;J1 { <,,,S:.. <,h;. ;y1.irl <,is ;y"l.ii~I .lo .:ifa .:ii .fa 
olA ·~ .fa J,-.ll ..;;1_,, t 1;1 .J,-JI ;...;. i_,;.14 .l,A.;;.]J ~\; 'Y1.ii~I .lo .:,i r-1"11 

"···· (t'\;-" i\.i;.;..,\ .J j~ w ,;y"\.ii~\ 
'-':'J -F' (Software license) ".;;t,.ol_;JI ,_,..,,.;.1_; ,i ....._...;·~ ....,_,.,_-. '""" 

(t'l.r. i\.J.>.;;....I ~" ·e:---J' .o~ . .,,...._, "-'Yo'.-:jl c).i ""'-I ,i J~I r5-.i- <,;_,;\; 

·(t'l_,JJ ~\ ~\ ~J Fi ~ _w :i;\:.< ../" ._fl ,_,.a,>l;JI 4,il.i:i~ ..,.,_,...t.L-1 

,_,,.i1 _,.;...., _,P _;;, ..s;>i J_,.<> ~ ~i W" '(t'\;_;-ll i1.i;.;...4 ,_,.a,>l;JI 4,il.i:il ~J 
: !<'. • . ..di le _,,__;.-'I 4..il.i:i\ .I> - I.. w~ .W..1 
~~ ~~ ~ - -~ . J -

.-"'1\ ,.. :W '1i;;....o ;ij I c :U, l.. -e:...- '- J° JJ ,,;- ~ 

.J>l.lll ;r .....;)\;J\ ;ij JJ .fa ..!l]; ;;.fo._ I.. l.,l~ J 'i\.i;.;...~\ .}l• .,; .., ~ -

• .U,,....:.. ..s.ll Ul.:.l I .fa ~ .....Z ~\;_;JI .;;_,\,...i..p ;_yo "'"; ,a< .,,_ _,J.. -

JS ;_yo ;,:.....; ~ Ji:-o ,_,..,,.;. .J .fa J ,.._J-1 i ;J~ .) ,_,.a,>l;J I 4,il.i:i I ,rJ J 

i.1.>IJ ;,:.....; ii;;.;..,\ .j ~\ ~ ,_,..,,.;. .J ;y1.iil ~ ''":"' ,_.t.L-1 .fa .... 1.i;.;...1 I"" ~\;-" 
·'":"' .r-l.L-1 .fa ~\;)I ;_yo 



<A;)> ;yo; cS.f'"I Ji ;s_r. ;yo; _,,;.i Ji e"".r. ;r ~l;JI <JL<;i .....i!:t, 

=e"11 r'~1 _,..,,._,, i.. ~ c;_,,;.I Jl J~1 
.il>l.J i~ -

-~ 6-Jl:; ~.J ~,.,,. OJs. -

·°'-"'" .;1_,. ._;;, ,1 '-*'"~\ ;r ~ti.}<- -

L... _;. ,i :WC,. ,i ;s _r. ~~ ~IS :U..IS <,;!•! ~\-'> J i.if""I .)<- e"11 rt~\ -

-:Yfo
.il,J-1 &Lo e"11 r1~1 -

,I ..,..,...1_,t-1 ~ ;:r _,J;:.ll A Jl>•)'I ·~ ..,.__,. ;i ~"l.:JI ..,.__,. e"")I rl~I -
. .........ti ...,,.. 

.<,;!.. )\ ,\ <,;\s:l.I :i,,11.....ill rl~\ -

:~ljJI f)_,:.i 7-3 
rl~I ~ _; r::".) j!-"J ,~\ w;;f, ~~\ ~ <J"='" ;JI <,>Tul -1 

. ..,.,_,...b- Js:l j,.<.i:.ll c_l:.i.o r1~4 -'>I; ..,.,_,...b- .)~ .}<- e"1' 

~ .}<- e""_,JI r1~4 E-" ._/'J ,_,,;.\Ji Cf" ;yo .....ilit ;;;,.>W:-1 ~\;JI -2 

.....ilit J ,~,I;~ ':II .}+-< l..S <,J'-" \;I_:,.}_,; I.. (,J~ ._/'J '":"'_,..~I i.if""l ;yo~ 

. ..,..,...1_,t-1 ~ :;:..~ ;i ..,..,...1_,t-1 js:l -'>IJ J-,-" c_l:.i.o rl~4 J;~I ifi ;y 

-:t!"" _,!.I 1-4! :w.dl ....;,,,L..,Ji ;yo,~ ._,;, J'i r _,;;.....; 
,I ~1 ~.;.-~':I, ~~1 e"l.r. ~ .}<-~ :;r1_;:;!.1 rt~':ll -

r1~1!""-1..= ;r1_;:;!.1 cl~':l1 ~.u:, . ..,.,w~1, ...,;;i11:'.:'1-" ,I~)' ~w 

.}<- (} ~) f~I .)~ ~ r-'-..:.- • ;yo ,:Sf :U...1_,, ":"'_,..~I 1:'.:'" .r. ;yo i-'>IJ ~ 
' 

";r1_;:;!.1 r1~":11"J ~1..u r1~4 ;;..;..,,11 ~IS_,.:..11 ~ r!J ~ 1)2;, .;s::,.:.i1 

J~':j\ .,Y _)4'1:-\ \.i-" ~IS,\_,... ..,.,_,...b- js:l <J aO"o ~\_J Jj &-: F\ ~µ 
.':I ,i 

• .,! 1:,:- ~fo. 1..= "cl~':ll ..Y" ..,.,,..~1 1:'.:'"-" ~ :"cl~':ll ...,, .. et -

.) ~ ~fo. !..= ;i (Joy..;.. ..iP _} .)<- ,I ~l!ll ..iP _,ill .)<-) WI.Ill i,Sllll 

~_,1-~1 -'>~ r'~':I'.;,; e"11 ~fo. .ill ;s::,.:.i1 .;.-1..l .0_;1.1 ;_,s1ll1 

":;,,L< " ~ .}<- J-s- <h}. ~ l!l I ..iP _,al I .)<- , - __ -1\ - 1 



w, - ()./.:"""') i'L;I.\ J<}o "" ~J ,b.4,j 41 ().!;"') i'\> ~ .- _,-\\ -2 

.JI ~ V) ·J-JI ~..,;JI.I i)'lll I .j ~~,JI ;,.o;;.,:.....; ~ - J'.:""~I '-:';.,.':JJ 

.J<.l"~\ .;r.lA .:&. _:.:..=]I ("'!. .Ji ~I ;,.o j •J-J I ~ Wl.ll I i)'lll I .j c )0 .Jfo. ~ 

.41~l;<!.f1 ._,..,>!;JI~ .l....>) = 
.~~ 

t_l,; .f!J ~~\ J!- ~~\,JI~'._ a•;J .l;.:i\ F <,lk)\ \.:OL:,i Cf':~ 

:4~1 '-:'L,..-':JJ .!LI;, • ..;1_,... ~4 

.]<,_;J .;r._,..> ~\ J..P. :ii .r- ..:--? ~I <,,l.....l I "-'!,..:.l I C: .}\:.:; j-J I llA .JI -

._j\~~1, ~ )\ ..;.J.!l-1 (:" l...;.,1.)L.z; J--11 \lA .:ii W' ·~ "'~ r-i'~ 
.<,>L.:..~I ;.,_;..\ .J~ <,!.WI '-'""L;l.\ C: .!U.iS, .<,J.....~I 

.:<:...o _,.ill, ~I ~1.r. ,i ~L..,.r.U J"" I.. i.>L> ~!,JI .Lo ~I -

:4~1 J_,Ll-1 .J ~ l.:OIJ •J!J.:ll ;r ..,.Ju.JI JL; J.l ,1.o.o>, 

:;..;....l\ ~IS ,.:JI ~I.;:....\;;) ,Jly<ll j>I> ~~!,JI olJ, .]<,_:Ji _:,SI.I" ;r ~\ -

.JL.S:.. ~4J ·~ L..o .,,...a> J :<...,)L> r""' ~J •J<,..-.U Lb _:,Si.!" ~ ~~1_.rJ.l 

.Software reseller!'" Iraq <,l;S, ~I ~IS_r el_,l. J_,>.U! 

4J...s- .j :;}\5.:i .,f'J .<:., .. ~!;<>pl.I ~I rl'-'J ~~1_.rJ.l J_,,.,JI J" .j\!11 J!J.:ll -

~IC: W ~Lo= ~I ..,...f:; .(~\ ;fa~ 1;p r.-~I ~jJ.o ~\ rl'-' 

·'+. l.:.:.o t+: i 
: Intellectual Property li..§11 ~18-3 

<,SJ.11 }I;> ,I ;;..WI ~I J:.. l,,l~ ;1,, j ..:.,. .Jfo <,;_,a; "°1.i;I <./' - -
~.fl J.,#1 ~~ .,f'J .(JI.,.~\ ,I ~1;1,,-ll ;I ,?;':iJ <,SJ.11 JL> LIL>) <,fall 

CW!; r_,...)1; <,;~\ ~!..)WI; t.P~I ~\,\_r. J-!'J .jW~I t~~IJ fall 

. Lo_,,;. J ....ii jl.1 J> J ;,.l:..al I 
~~\ .;_,\;· a,11 .Jy.J.,A lf< ~ .f! <,fall <,SJ.11 Jp ;,.o -.iljl.I ,j> ""<J 

.:ii µ1 ;,.o .f 1; • ..,..,...1y.4 ... L;I.\ ~~l,,]1 ~1;, J;l..cl,1; '-:'_,...IJ.1 ~1.r. .!i.J;.) 4 

. .f'-T? .,,:I ,L,,u.i..;.. ,I"•§";~ .i; .t .t ~ws? .i;,;; 
:(Copyright) ....i,)l::J1, µ1 Jp -

..r'_,....:.ll J'-"'-'1 ~ .f' (Exclusive Rights) ;,~1 ..;p.1 ;,.o ~~ 

~ Jfa> ·· .:ii ,_,,..1 ~ .i.. ;;.. _,i.... ,t •fa ;r <0,15\ v.•I ,~) ..)..s-~ .,,:I ,i 



;_r lr.-i .,..PLi;;,J t_...,..U <,W.I ;,. tj J_,;.J-1 o.i.> ~ .;.,_-"':- .,f'l;.,_l J'"' "" r1_,;.;;_1, 

J"--" <,µ1 4-°';L>- w ~ .fi JL.s~\ .<,il.i;"~I; .u,JI .,,...__,. -<.i.:.t O..!.<- i_,;.il ..,.1;.,_l 

r1_,;.;;_i J,~.) ~ .<1-3) ~I .(Public Domain)<..~ ;,s::i.. .r--!- Lo :_r..;. 
<J"""'- J> .Jjl.ill ~ ;l ,.j\J.1 t;_,...... <) ;~ .;._.i <,µ1 <,W.I ~J .~I 

,:i..Jli\ L ~L .,;; " lo W..t J;\l,I.\ .J I. ' 'i. c":lj.,;; " .J lW'- <"·'I Co:IL . c .J • _,.,. ....- • J ...,.- J .,...- _,.,. - ,,....,. J _,..... . 

• <,...i)\ ~\ J--:'" .fl; ;;,...;)1 <,µ1 ;_,s;.lll J_,.<> ~;,. J"--" 

@. @) 
n 

®© 
:Electronic Intrusion ~Jiil'Jjfl ijlp';/I 9-3 

.,.,,...1J.1 Jl (,;,~1 <J_,...,_,J1l J_,>-.l.il ;i,t,.,..; _,:si ,i J,;< ,-f ._,...;..:;. ~ Y' 

~I; ,__,_,;.;JI .Ai_,..JI; t_)\J,)'I ._,;,_;.., .!!J;, .:..;;;)'I 4 .;._)' ;_r ~I ,i 



:_.;~~I Jlfolll tl~i 1-9-3 

'rWi ~)\; JJ <..l>.;....11 "",hll ~ J' Jlp°jl r-:-"" ;.;>-! 

Jl_p-4 ..!)J;J <,..fol-I .:.4J:-i ,i .;;,\....... jl.IJ .:.AS _,.:.LI :i,....,:) I i;P.- ~I ,i .:.>b,)1 . I 

..,P,,Al ~I r'~4 ..!JJ> re 4'<l.J. c:'Y _,?', Firewall <?}.:JI ;I.cl-I 

Jl J_,>.ill ~ Jt,.;;;I ;;,w ..}'- A ~ r · Spoofing t'.JJl-1 

.JeJt:...JI ..;.,,, <,l) J--)IJ J--.r1l .JeJl.:.o ..}'- <?~ .:,,ct,,JI if'" ~I •l ·(rll2.:.JI 

.<s:,..:J I i _jP.-i J e° I _,J I j,; J> J _,..a I <,) ... J ;\),,.,.. .JeJl.:.o 4' i ..}'- 4-,) ) _,l2;; 

i~ iliJ <...:L.:JI J}JI J> JJ;J . .;,t._,J...... J> ~ l.t .:..,.JI, ;_,.,:,..:Ji i_jP.-~I .2 

lA>JJ; J Ji_p. 'jl .:,,~1.r. r-1" ;\J ~ J .. , ... ;\_,,. J' i_jP.- ~I ,,;.. <,/'J>.:;....., ~i 

._,,;. [ ..,..; "" J' 

1;1 ~I ~ ;\)JL<. J lJ,l<:;;I .t::i .:,,ct,,JI ..}'-....; _r<'ll, """_r<'ll J)\> J' .:.>cl,,]\ .3 

...;.:s, <;W'jl .:,,\;~ tll) ...;.:s J "")>JI ..Lo r· ;J ;_;..:.. .:.>cl,,JI .:..;ts 

.!l .· 'I .:.Ailk..J ;;, 'I .Li ~I ~ . -~ 1-J 

_.;~~I Jlfolll ;•i... 2-9-3 

.1'f ;,_,...., j4J:-I Ji J_,;..U I J,t.' -..,,,. ,I> .:04":- lo _,_i..,... iJfoJ :o.i....;.. _,.,L,... .I 

. ..J.l.f'-J.1 j4J:-1 ..,_....,.. .....iLl:: ,,; """fa. "",p1 

:.;,_;s:i::i1 Jl_p.)\J i.l...A;;.\\ ,.,L..aJ.1 ;r <J;..~i J'J 

. ..,.,_,_..ll-4 ;i,.P:;:ll iJp ~I .J>_,Al ,;\_,J.IJ <;_,l..r."1 -

-.j~I Jl.a;;>\J ,i ,· ···ii Jl.a;::i4 ;;,,,UL.I ijP.-~IJ Jl.a;'jl .:.>~ Jl_p-1 -

.<Crackers) <,,_i....,11 4',;..:. ..!.Lil ,i e-c .r. _,....s;J ,i iJ:'u e-c .r. r:J Ji_p-1 -

.Ul.:...i .;..~ _, iJ.r-1:' ;l:;.. ..,\~j -

_..::...; ;;::i1, ..,., _,_..ll-1 J4' J ;;_,; ~ .,Y' .r -. . 

.,pji .ti .,fiJ ':"_,_..ll-1 ~1.r. J i>y.-y .:,,I_;.;--,.....; t, .. ; .j'J :o.i....;.. _1'f _,.,L,... .2 

.i.l...A;;.\I ,l.b-~I ;r l:? .,f 1 JSl.:ll ~ JI j4J:-1 vi'<.:'" Ji 

1;1.t.;·,1~1 ¥-~1 _,Jo1"113-9-3 

u.. J~ ..,,_,_..ll-1 '-*'"i Ji JL<:;;)\J '• • •· e-1.r. ./' . (Viruses) .:oL..,_i::-i]I .a 

.:olilll J)\;\ ,i ..,,_,_..l.J.I ~ J,h.; ,i ...,..__;t Ji .,PJiJ ·r· Ii ;,;\ ;;,~, 

·c::-Y' ~ ~1,;i, ""1....,,,w1 ;r .;.,~1 r--'' . .:oct,,i1, 
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.<IJ..;.\ .::,,~ J .::,,!_,._ ... a€ ;4J,I "<JJi .5 
:J~I ':",...~I >,iy i,l>l -

._,.1, ~\ j _; .. :;;, ..,.t,,; J 

. .:,,L,J._..jl ~ ._j')\JI _,,\,,,al.I ~J' .2 

.<t,wil .:,,L,J._..]1 i_;·; ..,.,.;~ 4--L-.i ~ ;4J:.1 r-"' <,-l:.. <,JT e;P, .3 
~_,J.hll .:,,l. _,l.ll J>l,;) i,Slll I ~ ..,.._.l:.. .Jts:'.. >\t!J "'<.f"" :\>l... >\t) -

.~\..;,,, ~ C;:WI .;.;, ~J'J '4].I i_;·-1 -

.-'>IJ .Jl .j '-+°.;,.. ;s1 ~;;_,,.,_,.ill<>~! -



-<.t:f>~ ~ ;_,- .1.>I; _:,Ip.- Js- <>) . .!.ii <,;~) _;;i J' -
:J')\.> ;_,-_:,~I J>-1> <>1:11 ,;l_,11 ;_,- °'\..i;.... '.II -

. .;:..~I,.,! I ,l...o .j ~I .1 

.<) •. b-li .;:..~1_,JI ~ .2 

.<-,l) I i_,$1.il I ii.I.> J .j ~I .3 
·cl,>)'I; Jl>,)'l .;:..l.1.>; .j ~I .4 

.J~ 'JI w\..!:SI .5 

:~I~· 1·i·si4 4 - -
: 1 ·~·"-"1,.ia;i.&..il. ........ :'.11 i v:-- ... . j 

.:,~1 ;(,.\.:..p ;_,- •?. iJfa :Built in Operating Systems ~J.o ~ ~ .1 

J>-1, t:i>J' <,;,;s:i1 eir- Js- "'·='; ~'J tp-'.)l...p) '.I, 4!!-"' ~ '.I, .,; ~..u.1 
.<l,..S.1 ....iJl_,J.1 iA<-i; ;;,,J_;.:11 iA<-'JI, .;:..1),...JI ~ ~ J'-' iA<-'JI 

U"'l_}'JI ,i ei_,.:JI Js- :<;,_:,,:.!1 ~I ~ J!.o ~J.o J!- ~ /' ~ ~ .2 

A,J;J.11 ,i ~\~I J')\.> ;_,..~~._fl ,t ,~1:.AJ.\ 
'('411 .,..._,.. :i,.;t; 

.(2-4) µ1 ,c,i,JI ~ .j ("-.;,- Ii ._,.,;,] e'~f. ;_,- _,:Si~ <,;~) ..!il;.C ;) 

~ Jl '-'"L.'JI ll.. .fa r"J 
Multitasking 1·1\""""" ..J;,:,, - <.;~'.II·'·· - .._1;; .1 i... r--' <.S"-' J • • ...., ~ I 

.Single Taskingrlfll '-',>; ~ ._,.....;,<,;~)'!~~'.I~ .2 

l Word Ji----•;· ( 
I 
I 

! 

. -~i~~mb_) .. ---·( ~=i: ··1 ... --

1 (OS) 
I . __ ___. ___ __ 

Web 

.. - --·-··---

CPU 

.. -_, .-



l.U. ~ r"J . .:.;_,JI __,..,;; J ~~Ir. ~ rh:.:.... :r JS~ c_L.....11 

:(3-4) µ1.~ J! ._,..L...~I 

.:\lulti- User ~'.,-J,;,;;...11 "-'-"" ~ ~, ;c,;~~l '"4-, e:--' ~.I 
.Single- User rJ,;,;;...11 i-L>-, ~~,<,,;~~I o-4, e:--' 'j ~ .2 

d . 
. 

G3. 

: ~1...ia:. ~ 1.lioi 5-4 
:~I ..,.,_,....,WJ DOS lu;; . I 

.:;;1; ~ ~~ M., ~1 ..,.,_,....,WJ ~1 ru;; ~ nos c)\h.,,1 ..,u,, 
Y'J .(.:;;l)..,,~I }".i:J ef; >ft-" ..Jk;; -f31J .1..>-l_,JI _,k.-.JI .r"IJi> <J.Jl.-1 ~l_,ll .,,_,Li 

F ~I 1.U. H- .ii, ._,,,1;~1 ~ rlh; _,i Disk Operating System_J ;l.=>1 

~ :r :w:;. Jts:..;i, (:ifi Lt;;;! f .ii, '- o.;,,..!]I ..,_.,--1_,)-1 :r J,~1 J~~l I'::' 1981 

.i;_,kll .:;;l5,...;JI -,->J Zilog ,i Intel J'- i}_,:11 .:;;lJ,-WI tf ..,-.>, ,.u. _µ.:JI 

.<4-4) µ1 .CPM, MS-DOS, PC-DOS y:. 

(Free-DOS) J)·t.;11_.\IMJ~IJ (4-4) ~I 



:Mac OS _;_FSl.. ~1 ill;; .2 

GUI r· ,11 <,..,....)1 ""lp.-1}4 i.i, '-"' JJI Apple j,l ;s.,.:. .u:; 

.,..,....1_,,. ..:..o..li t...:,> '· a>...!li .,..,....1_,.JJ 4,-:l4 Graphical User !nterface 

'-"' ;.,)\ ~ .(5-4) ~I <!lt. ~I~ ,y,;J .1984 rs- (Mac !Jt.) _;_FSl.. 

.i .J" JS .j .,...i.;.:..J. -"''.J4...::l I 

r-,i- lAwi <,,!~ ~fo ..fl..;:,~\ .j ~I _;_FSl.. ~1 ~~I L.S 

:<,;~I ..,,1.,.):>'J -.!)J;J "°'Lilli ~l....; _,P_,....:.11 

J,,lo::ll Jj _,...;UI ?J.- t!>J J. .J"l;~I ~\;S' JI c_t::.: 'J <?.ill iu.:.JI t::: j.-l..;;Ji '°-*" -
. .u:"I; ~ r'' '-1" ~fo. <?.ill 

.t,J. ~\ .,...;is:..; i~ -"' ~ .j ii"""""" 'JI <..JL.; -"'l<,,J.;.l I '-1" -'<.i...1.1 iu.:.J I <.o.1_,.. -

.Jw~1 ;,1,1 -"''J4< ~, :Ub...all; 

. .l>\J ('"'-~· I r4-11 ~ iu.:.J\ ~ -

.-"'l.r-)1, ,,_..JI t::: j.-\..;,IJ <,)WI ;_,.uJ\ -

'°-*"' .,,_1:;;1 ""' ;;.. rll2:..U J-is:.. ..,..,..!"" "Y.".Y. ._;_FSl.. ~\ ~ j_o·: 

·'='_,..I I <.a14 -"'\ 1 •• , I I _r...11 c_I _.> ~\ J ~ \;;S;J I -"'u,.,J.;l I "'\""""""\ 



4 ~ ~l,JJI .:;.,':j\ _j .!lij.:.':11; l... j4"° 0" _,:>! ~.r. e-' .:;.,':l;l.Lo ~I cf< -

.<.!l,,,; J,P 4 ~ Jlk. ..;~ '*'"~ ._,,"'-
. ..,..i...i1 <J" }JI Ji :C.,-» .:;.,~1.r. :ut.,;,)J ":"-'"'\,..LI;;.,~ i;.P.l :ULP) .i_tt-- -

i_;.P.~I 0" l_;\..:.;;I Jll-"" rll;;JI l.i.o i_;.P.l .Ji ':ii . ..;~~ rlh; 41.i"J .i.n-- c: 
~.,_,,_,....;I. i_,i;; • .!.IE; ,(IBM) -.S_,,;. c_l;;) .r.,. 0 >.:.ll ..,.,_,..~IC: :Wl_,,11 

~ .f I i_;.P. ~I .j .J.li ....;, J .fa ..J ~I J. l o _,,:. .;...... _;> ;I ,._,:._pt.. ~ 

~ :,,.i;,_,11, DOS i_;.P.l r.J>- • ~ .,.n.i4, •.s.f'-~I .:;.,\S .rJI i_;.P.l .;,, 

. ..; .Pl- i .;.P.l .fa ..,;~ 1.r. 

i_;JJ' 7.5 ~; _;i.1..<>:;:ll _;~ .l:.o ._,:._pt.. ~I ~ ;_,!.; C: ..;\ ':I) 

.<_;1p1 ,I _,..:JI) Jaguar il....ll 10.2 <:.,..cl-I ""'"'-'; 9 ,1..l.p:;:i1, 8 .:;.,\_;i..l.p:;:l4 

i_;.P.l .JIS;..~ -''- .<6-4) ~I .<.i.,11:-1 ..lf.i) Mac OS X I 0.6 Snow Leopard, 

<;W.) ~ .,s:.,_ W" .:,,.i;,,ll, DOS ~ C: :Wl_,,11 i_;.P.~I ..,,,1;t o.I} ._,:.pill 

'-'-'-'.)l:lL ·;;.,!\DOS 1:•-l\....1i;o1SL.< ·---·"'·"'·-le ...,l,;.,...t; ~ .J JJ -~ J ~ \ r.J".:r-- J~ ~ v· ~ ..r. 

..,_,,..t .:;.,\S_rJ ._,a,>;l4 ~ j,l .s_,,:. .:,! Jl :uw.:;:14 • ._,:._pt.. :.4"" .fa 4'~1.r. 
• 

j,l ~ C: :Wl_,,11 i_;.P.~I 0" I~ Jl_,..~I _j ); lt ._,:._pt.. ~ ~ rl-""'-4 

.. ·-· ·--· 
· . 

• 

MacOSX 
Snow Leopard 

. ._,:._pt.. 



:\Iicrosoft \\iindows;,-'-", F .3 

.f 1 ~~,~1 tp .<DOSJ ~I iu.; r'~' J.+-:l '-'!~ ~~,~ .:..i 

.,Pf' ~J ~I ~l,J..¥ J=f-' .) r+°'~\ l'.fi;.. :iS .J"'" <_·;;ii~\ .,P fa. ~i 

('""'.,;,·· I r-11_,AJIJ ~l?.1_,ll -,.._,.L..~ 1'.;"-' ~ ~~1.r. .rfa. .!1.J.15, 'er" ..,Ail ~4.r 

:iS r- ~i .,:;.ill ;,.i.:,_,JI F ;~ c.~4 ,~\ .;.,. ~ .Li, .-,...,_1.J..I 

;! ..,,._,-)\ ~l?.l_,ll -,.._,.L..i ~1; ~\ ~ J> ~ .,:;.iJIJ ~r~I ~.,-,,S:.,lo 
-:ie;_,.,,ll ).Y' )\J J'Jlll <_·;; i\~I ef< 

c1-4J ~' :1+--i ;ro ~';'"'-"! ~ rll>:J' 1.u. H .Li, 

.(\Yindows 3.11) 3.11, (\Vindows 3.1) 3.1 )J-'-'<J iu.; • 

.Jo~~ i\11;5 (\Vindows 95) 95 )J-"<J iu.; • 

.(\Vin do\\ s 98) 98 )J-"<J iu.; • 

.(\Vindows '\l E) i~ ;,.i.:,, iu.; • 

.(\Vindows XI')</- ..,..S! )J-"<J F • 
.(\Vindows 7) 7 ;,..1.:._,J I iu.; • 

.(\Vindows 8) 8 )J-'-'<yl iu.; • 

~.fl ~IJ .,......1.,;-1.) •fo. ~ (\Vindows 8.1) 8.1 ;,.i.:,_,ll iu.; • 

• . . . 
~ 

.(Touchscreen) ..,.....U4 ~ ,i 



. ,:.;;, .... ~.. ·-· 
' 

'· ---· ......... 
"·· 

~·-····· _ ......... . 
, ........... ---
-· ""''·"···" 

.. ,. 

---;;--:~.---··-......,.· 

-=•Iii* ··-· ..... _ '·~· '·"·· ····--- ·--~-' 

lllA!FIJill .... .. ... ,.., ...... .. .•.. ' 
'•... ... '··-·· .•. •••• '"-··- '•· •-.- .. , 

7.ig.i;...J ~IJJ .jJ""'.J ~1 _.llO.iJ .:.!lJ"<JA!L< 45~ uiJ•"'°JLa.t ( 7 -4 I ~I 

:(Linux) ..;-5.H ~I \u;; 4 

lo <J!.~I •f ;.,.j .'41 (UNIX) <'·II ..LI;; lo · I.,_._, l);; .r- -*" ,,,. J er"',,, r- .r- '*" .r-- r ,,,. 
.:if -'>I;.,,~~ ..;1 91 :·(open Source) U"'ll ,.Lall .:.L,.;-l_r.; ;)-1 .:.LJ;-1,JI 

.fa ~ ;;,..\:;.. ~ .._,1.li-1 i _,;,..:JI .j •._,,.; 9i .:.. ..J_i,:: ; i .....i.,,.;.,,; .,_; ,_,J.; ; i .,_; J-"'< 

Jo<""'~ .r r-'-<1969 r'".) _ _lC,e ~~' ,ca;_;,.b, r"" (Unix) --"' "i _;->;,e "' 

<Al, '.ll.l5 _,,p._, <,IJ.,11.) ol5, .1971 r'".) J,~l ,i.1..oYI ,.,1 -~'""~_,JI.) (Bell Labs) 

A·r&l'._; ..i.;I _; .j! .;...i;i\ .1973 rWl ~ . ..::.J_,J\ ~~ J WL;. 1_. .... i ~~;:JI ..:-ilS ~\ .~l 

J" y.... J<.-,.. 1_;,,; (C) .,_. VJ r'""'-" _;->;-"-,cs"""" i,i; <Jo<""'~..:..;,,. t.<,L.l 
.:..1_,p:. .)1; .u.L.. .J=i-!.:11 r\.h; ~J .i.iLO! 1.r .fl?; .:r...1_..k.. :..~J 1.5.,,:>.f '-:"':-'1,;.. ~1 rlh; 

-~-" _,,_,!.; « .r J Jo< 
r--"" J! J _,... _,J I j.iSO .,;J I (91.,ll .r ~ ;.r- -""' (Open Source) u"'1' ,,_.,i 1 ~ "'"' 

<,>.ill ',,i OJ"< ~I t:°l_,jl .;_,l_,.;.,.o JJ _,,.:.,) ;,t, c1h--1' r~ ,;.; _, .... ll, c:'w..JI c_'-"!J 

't:"l,Jl ¥.-,JI ;_,;.,:JI .fa t_)\J,YI .) i.l..ISJI <,_J-1 .;_,1,fl_,jl .,..~ <'.'."' 1.i .. , -<,_,s:,JI 

.U. 0-4~ 41.r- OLP! JI 1+4.i...:;J 

J (Eric Steven Raymond);; .tfJ "1-.,J j,; .r ~' <,L,; J (Open Source) ~ _,.J; 

.;. lb- r-<-'< ol5 ._,.u1 (free software)~•,~""""'" ~ ;.r- J<.i, ~ ~y"' .i,[,. 

.,; J.-<ll ;_,...._;"""'~~I t.u.; ol5 ;! .Free W5 _,;L..... J ~1 ._,..,!JI..,.,_.,<,;!<- ~'r. ..;I 

c: .,s:i, ·cul,,,,_, r"' _,JtJL,, .o.,;L.f1 rA .J"' ..:.;t< (Free) ws "~ ,,,,_, """"',.l" .,-5C.,I 
~ r"'"Y'.) ,i...11 U.pll ~l_,jl ~~Ir°' .l,Jb- -._,..,!JI 1.i.. Ji .i,.cl,I c1h--1' 

.o,.J-1 01,fl,JI ._,!.~~.ill . .,_.L.i 



-~--•·w•••-·--------

F-° js;J ~_?.;_, _.,,.~ >~ ~ .GI (Ui:JI ll.> .;;,l.J=' ("'i JO .;,;.;,._,JI ..,.S.S

,J')JI :,,..>.>.:...J.1 ~, "-! ;:..,1.>-1 .,w., .J ._,.,L...> JG (Account) ~ _,,,1.;. ..,,t.,..,.. 

~I J'> {Graphical)~,_..,""' ._r>_,:,J ~I tu;; -.!ll;.c_, . .;;,[,,-')\..a]I ._,...<; ~-_u 

.DOSJ~.,,..:. (Console iVlode)<,..a; '4. .!IJ.iS, .;,.i:,._,J1 ~ 

.o•l·~.i .1.., . • L,_,., \.;_.;; i. '-I ;_]~ - .L <·I • • 
..r· T..~J (j;JYJ ._r::--J ..r.- !.:? ~r (JI> ~ ~J · ~~ ~ 

._,..,..l:J I .j rf A .,,i. _r-_,l.cll :r..? 'JJ Jlf I ~ ;_;; .\>}-" ~I <,_}-I .i.. ~, 

.;;,4-e-IJ .;;, ,_,Jo:;, . .....,.....1__,J-1 ;.,- ~1, ,~ ~ ~ (7"'i ._F .~ ..Jl)oi •;_,lo:; (Ui:.J 

:J-*"' (;-<-all~) .r- .;_,s ~, .t,,_}i tWI -"'li.J J5 ~.c:J .,i.. <.L.WI F"-11 

.S.f'-A ~ .L_lf" '='~ ,1~i, <,]~ .,_,i,.:; ~ r" ~µ ·r. .!.l]; 'i.>\:;IJ •_r-_,lo.:; 

~1 ru;; ~1 rU>:.J ""4-e-1, .:.,,,, <S-4) µ1 ·r1y.1, ~1 '.M-~1 

. (Linux) ._r> _H 

:Android OS _,_,_,,_,;1 ~1 tu;; 5 

,,_,..._. •.;}-P ;s _r. ·.r-_,l.;;, ""i~ ;i ,:;J r-"1 .....;;1_,o1 '.M-~ l...L.i ~1 J,_;...:.; ru;; 

\..,. '1, . Linux Kernel ._r> _H ii_,; ~ ~ :J r-"1 .....;;·1.*J J,.;..:; ru;; J,i ~_,s;,,i 

.;\5",..oll .i.. ~~~ Google J5,,S<S _r. .;.....\; 



;;;J.r' ~J ·c~ ra.o .:..1; ,;or-1'1 ....;,·1.tt" .L.-'-<" ~· F _,,_,i,; .::...uJ 

~ J.lbl ciS .ri1 ~ ~ r" ,\.i1 ~ ~":A<-"i1 f 2001 F .)J . .:i:,;Jlt. r-P '='eliJ 

J,= Y" ~I ,\.i~I l.i.> ..JIJ.Al l""'l ~J : Open Handset Alliance l"'"'I 

tJ_,.!A J;l y> .(9-4) ~\ ·-';J;;;I ~IS; .4lr-"1 -..iil_,J.1 ifi':"~ i.L.-'-<" '-'""U.. e;:P;; 
,;;.., ,_f-1 ..L> J.,i ~ ~ ~':A<-"jl { 

Ill 1: 

j ~ : 
-~-! ·- .. --·· 

..:..'.:/Lvl ~~ .J,YllJ ~;i e::f- y (Open 1-landsel Alliance) :JJ\..Lll ~l;+!-1 .:.,...::...:..:.1 ......JL.-._!1 • 

:Jc- ;JliJI .__iil,,_lJ <.-pll -"'WI r.,k i ,rJ.; .,;JI ..:1,e'-1,JIJ .:,,I.WI ~ J 

- Google, HTC, Intel, LG, Motorola, Nvidia, Samsung, Sony Ericsson, Toshiba, 
Vodafone, T- Mobile. 

I 



.:.:.ibJ.I .].,;_..:.:JI ~ A _,,,1_,.;. J .;;L,JW ~ .\;;la.~ <l-4) JJ.l.,l-1 

I I --1 I J3_.,,;1 

Mac Link! BB Android iOS 
OS UNIX 

Flexible 
.( .( x x x Multi-User 

Multi-Task 
Virus 

Protection 
x x .( 

jA <,W-1 

.:;L..J~I 

.( .( .( x x Windows 
x x .( .( .( .( Mobile 

x x .( x .( x Open 
Source 

x .( .( x .( Secure 

x .( .( .( .( Multi-touch 
x 

estures 

- . . . 
{J ·J<' ;s,_; J.,i :r '-",iv {,..; ,;JUJJ •_r;e-)\J ~ill;; J"J (1Phone OS) U,L.. '-'-"" 015 

2007 ito = i!)lo)'l fJ .iPhone, iPad, iPod 4' ;p.i ~ .,to J---< ;! .J<f •_;.;e-)\J 4_,....,.. 

.20 I 0, 2007 ito .:,., •-.~1 "'" j.,i-.cJ ..,1_.,_i f ctJ; -'-'"J iPhone ;_;.;e-i ~ 

J---< .p1, BBX.., l;,L.. '-'-"" 015, .Black Berry.,,.,, !l)4 '5,-cl .,_,....,.. ~ ilb:BBIO .. 

~I ;lb _,-L..i .,lo .p ~\ ill;; 01, ._,s.lll G] ;s ,.:-LI <,.-,.UI '-""'~\) c..i;\;I •;p.-1 .,lo 

Lo J .20 I 0 ilo <$JO! !l)4 ;s ,_; j.,i :r ~1,_; f, •-"' ,1,.-.)1 ~1,,-, <,oL..11 ~1_,.J-1 <) _,.!=11 QNX 

:l.i.o ~\ill;;~ 

,.;,t..y_......u ._s_,.,..;ll <,W-1 -

-~.}\..JI Ji ~ (.\;;,. <$~ ~\ i-"" -

. .cl,lw j--K;, ~ _,;..,, -



:(Windows 7) 7 jJ.i;.,.J~l,.UO:. 6-4 

-:..j.1-'J,S:.,I.. <s' rJ ,l.W>l ~.l.>I _,.,! .J"' 7 jJJ,:.,.J ~ F .JI j' ~ )1 J.s-
.!J.E, '':°'l;SJ\ j' J.a.ill l.i.A J J.-.i'l4 .J,I=.. i.:;i ~1 .(8 jJx.,J )-'"'l .J~I .i.,,--") 

..:;.;p;)'i .,,..L<.o, ._,.;is:J.I, _,..,1 .. 1.ll, .:.l...oll,-1 J ~I ..,..,....1_,>-1 J ('.:'\_,II ,,L!:;;~ 

·"" _,.,,) 1, 

<,W y.J, . Vista 1.:-,J j;.J.C; F .i.; 2009 .r..Pi 22 J ,l..1..p)'I l.i.A R 
ru;; J)U.1 .1:... ..s .,s ~ f :u.;; J Ji .. 7 j;.J.:e J " I I I_ ; • ; r\j;,:J -=...;-'"' J h \, <s',,.;. J)U.1 
"7 ' J,C " ")\J.1 ·L , I; •·I\~· i •< .:,\ '• lo I;- .. ii\," <\" I;•; JJ _J "' iJ _J ~ ~ ~ ~ v- Ur- if. ...r-- < ~ - - .. 
~J .i,.i.oll .J.,l4 :,:i .,,.UI ,"I;;...,!" ~I rll;; J ..:;.;IS .fi .:.~I a..!...._,.... 

.o.;.L..11 ~I~\ j' .i,.LJI t: .Wly 

;1 ,;,_,Jcl1, o.i,.i.J,-1 .:.1_,J.4)1, .:.1:,,..11 j' .i,.LJI "7 j;.J.:e;" ~ F ~, 

• .;,_,...i.;.:;..J.1"' \"'f; \,_;Si.,,.., ·~IF .:.1,-l..I ~ -=..;.i--,,S:.,1.. <s'_,.;. .;.,.(; 

e: ;;.,;.;1_,,i1, .:.1· ..... ~1 j' .i,)1 ,~ e: trl <A;fa ~1 F J~!J ~ '.>\W 

.fi Jw~I jlf.)' .:.>_,JI j' .i,)I !"'-"'" Ii eJ. _r..k:li .:.1,1 .. .;1 j' j.,WI ;~J ~l~I 

.W.L<.o .;,,, IA jlf.l J .._,.;, .r.. 
t!U, .,,;-;.; .f 1 ,_,..~I j' >""'; "7 j;.J.:e;" ~I riJ;.:JI _,._,J.; i\.o\.I" f .U, 

<s' _,.;. .;...u L.s .1.:..-,J j;X.,; "< jq ,JIS .,,.U I ~I t!u, y ;,....; .<,,;Ip. ~I 

~ ......... j' .jl.., !'"""' .. I\ ,JIS ;1 .<,s;l...')\JI ~\ J.s- ~)\<A;)>,:}"; .:.>.i--;hl.. 

.1.:-,J jJX.,J rl""""'-4 <,SJ-')\) I ~ Jr" _,I I 

7j.1....,_,1~1~.::i~ 1-6-4 

26 y>; J-IS ~ ..... -11 ~I ru;; .,,.t::.; .;;.ill j<)l y> 7 j;X.,; J .i,.i.J,-1 

Jl CU ~I "'-'1,...W.-1 J-,,IZ' ~ ~ ;1 ,-=...;-'"' ,_,s:.,i, <s' _,.;. "; .;...u Lo l.i.A; .~> 

~J,j. J , .. ..-II "'l-"""-'I <,?.P .;;.il I ...r" f'l I .i,J.i. J.s- $ ~ ;! •r.J.>· I I ~~I 

Jl LA,~I ~ .fi JL,a;~l 4 .;;,l>l~J; ;;)I ws, !'"""' .. 111'""'1; ;;.:...)14.ilcli 

r-"I ~-" (2-4) J,..LJ,1.7 j;J....:;_,I ~.,--;JI LlL:.11 Jl J_,.,,_,JJ ,~1,;.;~1 ~_,II 

.7 jJ~J ·. _ a·; .,:..~ 



~32 

obos: 32GHz 
(nnmbers of bits/ 

sec) 

1 GB 

7 jJ""'J~.;,4UW .,j•I ( 2-4 J JJ..,,.il 
~~~~~--~~, 

~64 

64GHz 

2GB 

river ~I C _,; C: 9 ..,.Sl ..:..S-" 1, .;;,I.._,..) I ti.... 
model 1.0 

<,JL> <>t-. 16 GB <,JL> <>t-. 20 GB 
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.;,. _,;.ill .s,> ~\ jJ.!.:;) I ~ r- <.> _,...., 
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.~I ~ .;:..Li,J.>. J' <.> r"-~ ( 11 -4) ~I 



,,.-.---~-q 
··:·• ·~ ,. i 

I 

'.'lindo1~s 7 '-rch1!ecture 

Nature Scene~ 

~ .. , ... a,,- JI ,.;_;u 1 ~ 

<.;L.:J I ...;..,..; Jl ~_fl ~I 

+---

•'J ' ,. 
'·l" 

Characters Lan::lscapes 

Unil!d Sta!!I 



"'.r,J J-Wi J ;U,._Ji ;,,, .L_}l ,js- J.,.,.,..U JolS:.14 (411 .b_,-' ~ 0>\;.j f -
Jl J,..._,u :c.,_,... ;;;,_,i, ,,/'J Jump Lists t:·.r-3' JL<:;;~I ~1; 'i,.Pl> J!.o .iij 
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<.,,lll-1 Virtual PC .,,,-Pl;.i'YI ~1 <.:'·; ~ ~ ,_/'J XI' :\Ioele •:,,- -
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.jl.:.....J ."->_,;.ill ;,.L.:.,_,JI ~ J.i.,;.ll J,~1 ra11.,) ("'-.;,- : :Taskbar 1411 h,,-> .2 
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.Lo._,.......,)~ Wli ~ ,\,l>-1 1;.. .i..;.;, =:All Programs i'.'.""'1,J1 as -1 
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.Restore ;,1....:...-1 ,'d J ;_,; _;J.1 .;,Lilli ,j.s- .J!:~I ,)4 ~ • 

a...." J..L<. J .;.,\~\ .!.,_,...:; J '-'""""_,!!Restore ;,t.:;__..1 jl....,)'1 rl~I ~ • 

.(36-4) ~I. ".;;,Li;il.i 

-- -~Ji~~ i.'J,C_'\;,:i.;_, __ - ·- _, L UndDOdd~ 
.;·.\S~i.:;;,.; ~-~· .. 

.,..>:..,.: .......... 
~_,.;.;;,;i,,.> 

• l!Kyclo8"' • 
·------------·--- -- - - -

' 

Em;>!)' lhc i>.r(~clr&i l'.osl.0<• thil d 

;)4 fol\ ~\ . ...,Jc )•1 .) 

_,}~\ J ....il.JI .)r- ~'"'":'\l 

t_l.o,-;...1 ~ ,~\ j;; ;.,.o ..:..l <,W _,;.i ~ /....;;.. J.L. <,W .;.;IS 1;1 :;Ji,,.)\.. 

Undo Delete ,L,;;-1; t!} .;,ts;. .,,:i ,j.s- _,..;Wl .:ro:.i1 ,j A J;il.I ...ill! 
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~I~} ~y' ~I <,.._,l )1 c:"l_,11 \'""I-' .;;..l:..ill .Vi (4-4) J_,.ll:-1 

"-'llCatcgory 

and 

User Accounts 
and Family Safety 
.:;\.:I- /~\ """} 

:U:WI ~lo\_, .:i:o.i;.;;.J.I 

Network and 
Internet 

..:.;1 -·)11 .:;~I JU£ J . 

Appearance and 
Personalization 

..i"- p>,:)\_, -*2l1 

Hardware and 
Sound 

""~\_, 'A""~I 

Clock, Language, 
and Region 

<.i.b:l\J ;.;.JJ IJ ~WI 

Groups oF Links <,...,l }I c:"l_,11 

Action Center, Windows Firewall, System, 
Windows Update, Power Options, Backup 
and Restore, BitLocker Drive Encryption, 
and Administrative Tools 
,;_,x.,__, .;...,_~ 'F ,;_,x.,__,l) <,?).:JI ;1.i,.l-1 ,.:;\ol_r.-;11 j5 /' 

!J _r:- ~ ,;,,\..;..)II_, J'l,;>'l'I t:-.:JI "5-u.J\ .:;\).,> 
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;;,,lj.:ll :\S")-!l.1 ~,,.,,. ,;;s,l..:.l1 ?.J".l <s:.,.:ll .:;\).,.> 

~;..;:'JI ~1Jl:> J 

Personalization, Display, Desktop Gadgets, 
Taskbar and Start Menu, Ease of Access 
Center, Folder Options, and Fonts 
(411 Jo.,~,~\~ <,s".lll .:;\_,,~I ,.,.. _,.Ji_, •..iP_ ,,;,:Ji 

J,_,J.J-1_, ~\ .:;\;\,> .ly_,ll <].*" ?/' .i~I Wl.i_, 

Devices and Printers, AutoPlay, Sound, 
Power Options, Display, and Windows 
Mobility Center 
.:illhll .:;I,\,> ,.:;~\ ·.JW::ll ~\ • .:..~lhll_, 'A""~\ 

;_,x.,__,ll J~\ .,..._,...IJ-1 .:..i>l~l j5 /' • .,;._,.JI 

Date and Time, and Region and Language 
;.;.JJ\_, :w..:J.1_, ,.:.,;_,i1_, 6;l:ll 

i. 

I 

I 
! 
' i 

i 



! 

Programs Programs and Features, Default Programs, 
(;'.:' 1} I and Desktop Gadgets 

&..! <,Sll\ .:,,1,.~1 .y1;;'J1 (;'.:'I} I ,.::,,\ j,11, (;'.:'I} I 

.....:SJ.I 

Ease of Access Ease of Access Center and Speech 
J _,.,,_,I I <l .*" Recognition 

i '.)lSJ I .fa ..Jfol I J-"" _,J I <J .*" jS r 

:Help (o.i..l...o) i::.L..:!W 12-4 
-:Help and Support ~.JJ1, .:,,~I el.i.;.;;...1 <{ 

.:,,1.>1_;.;1, wl..:.11 <L)\J ;.,,,_,....;,_,,,.I .fa J,,.-.U ;u,_,.i, r-.JJ1, "'~1 J!.C 
.i.. ;t.., l ~ ~ '-"l> .:,,\,L..; ,i, 4> ~!J JSL:l I ....;l.:,S;::... 'J 

r-.JJ1, "'~1 _;_,; ~ .n l.i.,1 ,)1 _;_,; _,;;;.; .:,,.i.:....}J r-.JJ1, "'~1 ~ -

.Help and Support 

<!!#Online Help:,,_...,_,JJ r.JJI, .;.l..j.cJ1' ?r ~ :r •'"-';;~\ ~ ~_, -
, , I 

;r ,,;;,\)_w,~\ .!.>-»I .fa i...o, J .i.J.;J.e- .:;,L..,J....; i?"iy .fa "'"-',V) ~.;;..~I" 

-i:>y.-)1 <?"1)1 

·{'-".JJI, .;,~I j_,; ~ ,G l.i.,1 Wl.i j_,; _,;:JI.! 

~ .Options .:,,I),~ _;_,; _,;:JI .:,,_...,_,JJ r-.JJ1, .:,,~I J .:,,1,.~1 ...,~ :r .2 

.Settings .:,,i>l-""l _;_,; _,.<:]I 

.;_,.,Ji ell;; ~,~'JI :Cl> ,.;.t .Search Results .;_,.,Ji et\;;; j.i--1.3 

. ..;.;1_,.. _;_,;_,;:JI~ .(Recommended~)'"-';;!~ ".:,,~I" i1.i.;.;;...4 

:r if4-l1 .r-~I .:,S)I J Online Help'"-';;!~ .:,,~I .:,,ws;J\ uP/' r
·'"-';;~4 ~ ':"'.r-1).1 ~fo !..= ('-".JJIJ .:,,~I ;;l;~ 

Search Help .:,,~I J .;_,.,JI -

,.;_,.,JI ~r J _;SI ,i ~,I WS <,l:S J .;,~I .fa J,,.-.U j_,hll t;-i J!-.:'" 
,I <,sJ....'J 4 ~ .<,sJ....)'JI .:,,ts:,.!JI Jy- .:;,L..,J....; .fa J,,.-.U ,Jl!J.1 j,,... .fa 

I 
' 



_;si ~- ..:..+. '-ii .r ~l::.l~ <.;li ~ Enter J.;..;. I"' \Vireless '\/etwork 

.(43-4) _JS:..:JI ·tr'}I i•l_,.<l ~l::.ll .1>i J; PJ .~i.<JI _pi J i.>li! ~l::.ll 
tl @) c::i W_.J_,,,_Q 

'I-------------------1· ,,.,,,. JIJ-< ii • ._ Ci vu 
I .q, 

---------------- -------------~----

Cl l2l II 1 
i 
I 

(:) .;;; II ii Aslc Options • I 
p! I 

Windows J .w:JJ1_,.:.~1 if' ·~JI'~' I:!.>" (43-4) J>.l.!1 

,P jJ-'"<}IJ )_,,1-1 .:;L..;_r ~.$~,;;,.,,\;Li e°c,JI .:;i..,,Lu J! <il.P~~ 

J) _,<:)I, .4-l>b i.>.>"")1 ~I r"l:s ...;:u;,, ~".:;~I" ~I_,.. ,i .:;llol.,i) 

tr'-"' ~ ·-.-··: "-·-- ~-~-,.." J; ,i ·c:1.r ,i •;1> y.1, r4-'--1 <..'.>\<-

.<44-4l p1 .".:;,~!" 

. ,,,:_,~..;J.!.:.,.:ij -·----, -------

' 
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: '='jooWI J A.;~1.:;,IJl..1.<.~lj .:.'iWI Jia.! 13-4 

:Unresponsive Computer~ ,f ':"'_,...,c,. C' J:Ldl -( 

<,?\ .(..::.>\j\.._,~IJ rlJYJ ~ 'J) .J.../- ;Jl,..) ..,.._,...,LI-I~ ~l,>-~I ~ .) 

G i.,.. i ;1 .:..> _,i 1 :;,- ; ;; _,J;::.; ;J Ll-1 ~ J!.o .) ·e='Lil 1 4> _,i , i ..,.. ,u4 _,.;.:J 1 J 1 ..., . '!"- , 'J 

'.j~4 <,?.;$- ,i ·~4 J...J.l C::--" ~ ~ «.,J;, jl$-~ (:;,..,.._,...,LI-I J~ 
. Es c ':"', .!' C.l:.i.o ..)<- .h.<..AI I -

Task r411 .r..-'--' ;.Li\;~ .L..... Ctrl+Alt+Oelete e='Lill .,-l<- W .•II ,t -
.End Task '-ill<;~..}<- .h.<..All ~ .Uli;l >1)1 ~\;.,JI .;::-:.ii~ .!Vlanager 

.((23-4) ~I _,J;.;1) 

:~I.WI;)>! -( 

.;..IS _,.;JI ........,.. -..i.l.:t <,/'J .;u.,.lll ;:,P.~I :;,- ~I.WI .w :u,.c,- ~U, - _:- • 

·':"' _,...,Ll-4 ~ _,; = ~l.W I w ,.0 ~ l.ll .~I 
.Add Printer ~u, :ULP! Jj _,;;JI~ "..::.>l.elWI, i:,P.~I" :;,- -

·.)\;;JI Jj _,A;I ~.Add a local printer <,L:. ~u, :UL.Pl Jl,;;>I ~ -

-
Flit Ed~ Vitw Tool1 H1lp 

• Devices (7) 

LAPTOP· PC 

• Printers and Faxes , 

Canon lBP3360 

A. -0 ciii Add Prinltf -n ID 

What type of prin1er do you want to install? 

; -'" Add a Jocal prin1er 
U1tthi1 option only if you don't h1vt 1 USB printer. (Wonda"" 1ulom11ic1lly in1t1ll1 USB printu1 : 

. -~--~ . I • -·- ·-------- -- --------·- - - -- ----

-~ Add a nelYiork. wireless or Bluetoolh printer 
M1kt 1urt lh•l y<lurcomputfl 11 conntchdto lht ndwo1I;, or thal you• Blut!ooth or "''rtle11 
prinlu ii lurntd on. 

I 

_,A;I ~ ~I.WI .Ll:.o ~..,;: r Choose a printer port ~u, .Ll:.o Jl,;;>I ;;.,.;..,..ll.) 

·.)\;;JI Jj 



. ' 

Q •l'!r Add Printer 

------···-·-------·----

(·1oose a pri-iter por. 

!:._lfflt I ne-;, p<Ort. 

jLPn: (Pnnter Port) 

LPn· \Printer Pert.I 
LP T 2' \Pnnttr Pan) 

COMl: (Seri.II Pert) 
COt.\2; (Stn1I Pert) 
C01''3: !Str11I P<0rt) 
(Qt.,,., (Seri.II Pert) 
COM5: <Stri1I Pert) 
COt.16; 1Sen1t Pen) 

--------~~ 

' 

~J 

: :J;.._ '.)\_, 

.?" _,1;=;;, ,\Vindows Update..;_,;_,:;;:, .~WI .j .,,__,.... ""lhll :fat 1;1 .1 

.<,i\..,.;,) »""' e::-"'-" ,~, :J" Windows~ 

--'<r'< '""OL-1 C: 0 ;J; _,w.L I ;;; I _,k- ~I ) fa_; i>l:.o ("' 1.,J I :J" .,-;i :fa t \;) .2 

J,i-" ("'~ .r. .fa '-'-"" .,-;.iJ I -ill\ vP _,..:-..; r" .Have Dick J) _,;.:; '""lhl I 

-~l ..;_,; _..;;;1 r" -""lhll 

J:istatl the printer d1 iv er 

(ha en )'<>UI pnntu !rem !ht h~. (h<k l'ionda ... 1 Upd1tt ta 1~ mare med tis.. 

T<> mshH I~ drj,,·t< flam 1n inst1n1tH:1n CD. <~<k H.avt 0111:. 

: Fuji X"'°' 

Prinltr1 

..,JC1non iR.501~ 

:..iCMlllll LBJIDSO 

~C1non ll!J'3310 
: ~(1non l8PJ.110/Jl60 

" 

. ..J: 
., 

'"-·~·.:.~. ·-------- ::--....!.!: ••.•• ·.~o:-."-.:"""';.:_-::::'"':::===:;-,:=====-

L.......,"""' 11 ""'""-4J TM di?''" n di~1tly pgn~ 

T (Ii m; "h. dn; ~· p9r.on;i 1\ •n1Pf•1 lnl 0) (2) 

""' I I ""'" I 



i-1>1J ('"'--.:." ; _:SJ, .;-_.-11 .:;,1.._,lkll :r ;,.WI !l1"A ~IS 1;1 :;;_,.;,l_i.l~I :i...,lkll ~ • 

~,, ;o,LhJI _,.1 .tk} J_;, .,si ,;;_,.;,lj.ll :i...,lh5 ~ ~s...,J ,.:..i_,JI ~ r-i"" 
.i_,. J5 J ..._,u, ;\,?I Jl ;i_,k..P~I 

Jj .:r.~1 _,.,111 ;j;;:, Davies and printers .:;,1.._,lkll, 'k-~1 fi.>el ;..,.ii; :r -
Set as default ;;_,.;,1,:;;1 ..._,u.s ~ Jj ~ ·l+-1.i.;.;:...1 -'e.Ji ._,?1 ..._,lkll 

.printer 

HP Oeskjct F2200 
series 

-
o Ir~~ I . 

Bluetooth 
Hands-free 

Audio 

HP Ocskjct F2200 
series {Copy l) 

Bluctooth 
Hands-free 

Audio. 

.. ~-~ ~M-..ill See what's printing 
1croso~ 

Document! ./ Set as default printer 

Printing preferences 

Printer properties 

Creotc shortcut 

Troubleshoot 

Remove device 

lJl....i.11 
otc 2010 

-. 
Sluctooth oth Stereo 

Properties Ac.::css Si. ___________ ,.udio 
Driver 

:Set the Time and Date i;'.);;J1, .:..i_,JI .i.,.;. <( 

h.? J i:>y.-_,ll '"'W' Js- .:,,:;,)~ ;;,;;_,. ,.;;; :Change the time .;:....:i_,ll ~ • 

J.<-i ~ ~ -, .;;,-J'.J ,.::.J _,J~ u"l> er~ I .fa ~I ;Ir (j.:' ~ r4J.I 

--::-Ll: (hour: minute: second) .<<,;WI :u,i.JJI :;o,W1) JU-I .:..i_,JI J::,. ;u,w1 

Ji "' ) .:r..r' JI. I rl.i.;.;:... I j i '4 l;:s;J ~ Loi ~ I .1 r.-i ~ :r ;u,w I .fa ~w I I'"" .:..i _,J I 

.Ok _,;1_,.. Js- .1..i..4; ¥~1 =, . .;1.fl1, Jll>.!.ll C: ;u,_,w1 ~ (:?: <"' 
" ' 

"' .... _ .... __ ·_'') · .. _ .. --- _,_,,.. 

\,_, '"'·~ ... 
, __ ·~-'!!-....,.-+ .. ,,. ... ""-"___ , -· .. 

·CT.! • 
. --- - .,, .. -

--"" -:-.:··c. • -·. -• .. 
"- "_,._., ··'' ,, •·-·· 



Control Panel\ Cock, Language, and Region 
. -

, .9 t Control Panel t Clock Languagt, and Region 

View Tools Help 

Panel Home Date and Tin1e 

and Security 

k and Internet 

Set the tunt Jnd date Changt the tm1e :en~ 

i<dd th~ Clcc~ <jddget tc. th~ de1~:tcp 

.. fl Region and Language 
fr' ln1tall er umn~lall t.h1pla1 !Jnguagel 

re and Sound 

~· Change the date. time. or nun1ber formal Change h: 

counls and Family 

~nee and 

j.:o .,,.UI) 6)::J~ cr"l.>-1 r-<!I J! ..,..Lo.ill :Change the Date 6)::J1 ~ • 

;_,.-, •*"31 4.:. ,1$, Wt; J,i ~ h.i..a; *"31 ~J .(..,,_,..\,,!.~.)\,,I.I 6)::ll 

~ rl, ~ .6..i..,i.JI J:.s-J .(& ,i T) .:r-~Jl.1 rl~4 WI~ JJ~I J.,k-11 

. .;Sb ~ .,i, ...; y.; 1i> )\; F J ~ I ;_,-

1:'."Lil I <>-} ~ -( 

i.lll .>._.J..< ~ ;l ·~i A J-<ll ~ 1:'."Lill <>-} ~l>l~I 0 a_ a:l ~ ~l...; 

~I ;.,. ,-J 1 J •).fa! I ..w ('.'.?'-Lil I <>-} ..J .;> ~ J.,l &'11 ~ .6..i..,i.J I ~ ..,4: ~I 

·i:"l.il I .,_} ..J .;>I 4; J fa 

Ov·· .... ,~,·~ · ...... _ .... """ 
" "'t>o>·• 

- ·-··-''"'"'"•-• (2) , . ...,.,_, ...... , ... 
A lwol"'«'lllr«r< w , .. ..,.~ .. , ........ .,-.,-:c-::--,--::-:-----,;;;;;n 

"~.,,,..,......., •• , .... --- (J) ---·-~· 
~-~·;::;::.;.~:~-~.~-· ;·.;;.o:~~ 
,~_ .... ,............... ,,_,._.. 
·~"~, ........... ,~.~ , .. ,~~-'""'''" 
'"P'"'"'""'•' 

c.--·~""-· 
a""""'"""'~ i';]' < .. ..,.,""~'""''•'" ,.....,. .. _ 
... t~:"'..:.:: 

Go-,...._, 

,.., s~'"" ...r fie.,.,.._.., 

"-~ ~ ......... , ............ ...-
:iii._ "*"""'W.. looh 
iJ_:_j ......... -..,.,. .. 

--
"' -~ 

,, 

""'-... --.... ·---
-

Q•• 

•• 
~--------. -- - ____ : 
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r 
&Lll 1 :;.,.. } ._;,.,. i ~ r' J ;I fa :u+o ;_,_, ~ -

;~~.keyboard~ . .;_,.,)1 ~.r' J ~ ~1 :;....,i ~ .O "i..i.,1" <..:Ii '1' -

.Speed ~ ,-J 1 ~ "(iLlll:;.,..} J"'l.a>" 

,i .:i:,...,11 Jl ;1_,s:::i1 :u+o .jl_rli !l_,;' .character repeat ....J,.,-~1 )fa :_r..P -

)fa J:i c_l::.ill .fa k.WJI .J)I.>. ~\?.ill ~}I ).l.i.o ~ ,i 0o4) ) .. .,,Ji 

·~;;;,_,.. .;_,; ~ ·&Lill :;.,.. } ..._;,.,. 

:;.,.. } ....J ,.,-i ;!fa ~ ,- ~)' .:i:,...,11 J! Repeat rate ;l,.01 ~ ,- ..;J _rll !l _,;' -

._;;1_,.. Jj ~ ,L> ;\fa~,- i>4) ) • .,,JI J! ,i •(iLill 

.:i:,...,11 J! Cursor blink rate ,_;jll cri; .Ac-J J.w _r._,..::ll .lo;~.!!;_,.,.,., rl -

.jl_rll ..!l.;_I. .=, . ._;;1_,.. Jj ~ ·~ ,i ~Jll cri; .Ac-J ~ ,- i>4) ) .. .,,JI ,i 

.l.u ~Jll crC ~, ...;;_H ..:i:,...,Ji ~I J! 
:<.;.L:.J\ ,,_ "Lill:;_,...\ 1·"-'j -..,.- C" y ;.,,.-< 

_,i:l4 ·U' ,Ll4 4-,.i.. _,i:l I J)I.>. '1' lk~\J <.;.l.:.J I .fa (iLill <>} ;411 .;,s:., 
:.;'jl ~4 .:.>Ip\ ;l,;.>IJ ~\~.fa U'JWJ .r-!~\ ;)I., i:.1_,4l4 

!J'·-~ . 
-- .. _ 

J-- .. 
....... -·· . .... 

-·--

u._...._ ........... ... 
---· .. '" ........ 

"•· -,, -" ,. 

--· --

"' 
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................ 111 .. ............. ~ .... 

................ llilll ••• 111111•••••• 



!\'louse Options ..,.,u1 ~-< 

_,..._,. Jo.e- ,I . ..,.,u1 ;1,:,~ '-"lll-1 -..ilu;_,11 .}.-':' J'.ll> ..,. ..,.,u1 ~ ~ 

. ..,.,u1 ~ .r.r'"' ~ .r-~, b._,...;., ;si ..,.,u1 

,..,.,u1 ;1,:,I ~ :y,s ,+J • 
. Mouse ws ~I c:!.1" .j ~,~I :c.. _,! ;\:.> ,D "\-el" W\.i..,. -

g,_,, .. -~. ;, .. ;;:-;;.;;.-.--·----------------. ---- -- -
Ho (61: - T- -

---·1--,_.-.-.,, ,,, ... ~ ,,. 
-.... ,., •. ,_,~--··<'""i' 
_ ... ,,.. __ ._.,, .. ....,.~-·-

Q ~~~70:.,~~·-~::1~'.... 
: , .• -. .,.. ,,,..<·.;"·· • "!"<·--.,.' -.,._,. " 
''< .•. _., ,,,,-,, ~.,. - ..... ,~:-.,-....... ~ 
- .,. 0.- ,_,.,....,.._._ ""''" ..... ?-""" 

. , ~= ar.d Pnnu:rJ 
'!11'.q .... "'""''" "'' ,...,..,..., 

i'il :,,.,, •..• -...... 

11.i!! ~~;~~ ...... , 
~·:"- .:.dm•"'i~;ratn.·~lools 

·.: '"'~""'""'•' .. ,,,,, 

.:s-a--.....i....,,._.,.._.. 
-. ... - • .,-... !>.-."" ... .. .. ..... ..., ...... ,,_,,...._.9P 
-~It'd~ 

---- ... ~., .. _ _..., ... 
__ oar._.. .. - .. -·----
--"'~'"it"ll-..-..,.., .... -1>.-. r •• -..._.,,_~ ro- -. ... ---

.:.,·...,..,. _, 

..... l...~\ );j~I "'-" .}.J.::ll ;\,:.>~\ :i;L;. >.J.> '.r"<~\J Y-~I <.)"JUI ;I;) -..il\J;J .}..i.,::J 

.;l,j ~I ~fo ;,,..P :i;yl!l 1, 

(J>)I ,.<:JI ~ .r- ;,,..P ·~ J>J' ;_,;.; •Ir.-~ ;l;j~I Jj U.)I.> ,.<:JI ~~I ~_,.Ji 

.;;...,.r' ,i "-h: .... ~ ~_,..JI .r..J. .!.;_,..; !l .r-
'U" JU\,:, j~I ~J.L. ..,.......i1 ,I ;,,...:Ji ..,. ~ L< ,"_r<;J4 c.1-ll ¥1" J,;..!.::l 

J_,; ~ ._µ4 c.1-ll ¥1 ;r.P ",.<:J4 c.1-ll ¥1" Jµ.; ;\,:.>~\ :i;\.> >.).> 

. .;;1y 

..,.,u1 ,.._,. ,~ ,+ • 
F J_,; _,;.;1 ~ 't'Ui.:ll ;UJ.J\ WUll J_,; _,;.;1 ,.;..l_,.;jll ;ij\S ..)s- .L_J_,,. ~ <l.i...P~ -

. ..,. ,u I _,..; jl .L_J_,,. 

Jj _,;.;1, ,~ WUll .j ·~ .j ~ j ~\ _,.;jll Jj _,<;I ,.1>\J _,.;y ,+J 

. .;;ly Jj ~ -~ Jj _,<;I~...,\~\ .L..i t,?lli _,.;jll Jj _,A;\~,..,...\~\ 

f 
' • 
I 

' I 

' ' 
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' 

'i"""--11 ~\........ ;\;L.,;) .( 

rl-"""'--4 J_,.;.11 ~,,. user Fl :User Accounts .j;o"""--11 .;:,LL...... -

JW>I :,- ("-"'" l\ -, rfa.! i.. ..;~ user account!""" ..• ~\........ ._; _,..;, . ..,.._,....IJ-1 

:lf.:.o t'-" t .;;'.)(: !l1;..o., . <7 ,;,;.:.,, ~J J,.'-!J 1 ~ r'-"""'--4 ..,.. _,....1J.4 
"5..<_, • .,-_,....IJ-1 r'-"""'-"' .)s- J,j.-.l.1 _,,.:Administrator Account _n . .ill ":"\........ .1 

..Jl> ,I~ .;,s:., 'i, ...s.r'-i .::.>4L....... ..!ll;.,) 4 ,.J...5'4 ..,,_,....IJ-1 ,;~ .)s- i_,.b,.-.JI 

.J,j.-.l.I ..,,\........ 

.,,JS .::.>4\........ ~JJ ,:r.lll .;,;o""""'--1l .;,s:., :Standard Account .,r'Y .,-L....... .2 

f.dJ ,I .W..lJ ,:u.,.J\ .::;\; '- ,a"-.!ll .::;i,;l,,)\ ,~J ,~1, i.Jp.~IJ (;'.:'1,JI..:: .:; 

.., ;(.p\il-\ ,,;1 WS" :illjj 

...:s;,; 'i, ,,,,. WS" .,....U.., 'i u,..;.11 ..,..t- :Guest Account ~I ~\........ .3 

..,,'.J\WI, Jlil>)\J ..,_.I.:.. ":'LJ.\ ;:,. t:fli 1.t., . .,-_,....IJ-1 :;.- 1:'.:'1,JI <ll.Jl ,I :eL.Ol 

...... U,I .::;\~\ J ..,...,....1_,.1-1 .;,_,..~ .;,;lll 

::,- ("'!. .,-L....... :UL.O~, 

Conlr!JI Panel\ User Accounts and Family Safety 

Q(_,,-;. :;,:1 (~PN t l.be"~tndF~Slfd:y t 

Ht Ed4 ~- lt>Ob. Hf:~ 

Cc nu cl P1nrl Hcmt 

S~em •nd St<um) 

Ntr..,crl; and lnllrn!'\ 

Ka1d..,1rc ind ~Qund 

Pro!l'lml 

• ~Ao:~aodf.-ly 

"'"' Appe.111fnce ind 
?rrsoNlization 

fj! .'.'·'1ci(•l•S (.;r:::,c.acr 
!.!•n,~tl,,fcrm,lico '- :rJ rt,,: •r .,;(·: "- c': •r •.- ·' "" " .--

~- C!to.;.1:--a~ l.',a1;:9~: 
'€. /.1'n~~t ',';,n~c.•,. •:r<'l•ri:o•:, 

:c:..i ;:; 'i I .;:,\5:-> .;, _. <( 
J-' • • .. r .,, 

:J)\> <:;" . .:.ts:. .sf J ;;.,.\;;J.\ .::.>ts:,...:J I ..J> f' 

·r411 J.,_,.:. .)s- • ;;y.I I .:,.0 J Jj _,4:J I -

\•.i;U,\ JL.,,;'il '""",.JI Jlk:.ll .:;I; ,(;i,s:.L..)\)IJ <,,SJ.-ll) ;;.,.\;;J.\ .::;ts:,...:JI ..J> f -

:;s •IL I ~L ..... lil-1 '-"'"'ii~\ .r-.J ,--. - ,,., . J 



,,_. ln1emc1 4CC'1s 

D1Jl·up Jnd ·;P/: • 

Brc~dbJnd (cnnt..:t•cn 

.. 

JIJI 

v1ber 

Connected •• 11' 
,,111 

,,,~ 

i;u Connect automatically "onnect I 

Open Netv.01k Jnd Sh Jung Center 

----- ------

__ :I 
I 

(u1Tenlly conne-cted 10: ., . _ ........ 
~ lntcrnc1 .:iccess 

OoJl·up Jnd '.'PN • 

~ 

.:.# i 

I -
.:.# I 

I 
.:.# ' :1 
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'--ill ·w1 <:" 

~ J\.i, [, ' ·WI '--'-"'' ~ -1:" - - "If _;V iJJ. .r.'1 Shift r_~ 

...J...;.!; J\.i, 1 i ")WI · L:l 1' ~ - - J - ,:,r... - + ,...... 'I Shift r_~ + ,...... ,1 Alt r.~ 
PrtScn 

~ J\.i,1 i' UI ·1.<.' ~ -. J ""' <:" - + ,.....,1 Shift r.~ + ,.....,1 Alt r.~ 
Num Lock 

~ -.l\.i,j i ' ·WI ""W' ~ .Je;" . - ""1.r _,..;-, Shift ~ 
I I ; 'OJI<,) f' ·UJ.I j,.w' ~ 
"'"- - J 1:" - . - "If _,..;-, iJJ. N um Lock r.~ 

'J .t"' _,J I :U .*- jS .r'' e U + (· .).;., W):; JJ .J J 

~·LlJ.\ :l:.-_,JJ :L.:.WI .,;:...\;l.,.:i:.;.;-)1\ .2 

·&WI <>_,l) <.WI ""1,L=>'JI J'il JJ.iJ:.I ~ -
'--ill -w1 <:" 

""l...,W I J; /' Fl 

,.u>1 _,..o:...11 i::-' Ctrl+C (Ji 

Ctrl+Insert) 
,.u>1 _,..o:...I I ._,,,; Ctrl+X 

,.u> I _,..o:...i I ._;.al Ctrl+V (,i 

Shift+Insert\ 
•lr.-1 y e--1_,;JI Ctrl+Z 

•lr.-1 i>l.) Ctrl+Y 

'""uJ.U.1 a..• Ji .i;;J ,.u>1 _,..o:...11 J.1.- Delete (Ji Ctrl+D) 

'J,i '""u,.U.1 a..• JI .i;; "'' ,.u>1 _,..o:...11 J.i.- Shift+ Delete 
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' 

'~' _,...,,:-J1 <,.....;"~I F2 

<,!WI ~I <,I.!; Ji ~JI.I JZ Ctrl+~ 

<.i,WI ~I <,IJ; Ji ~JI.I JZ Ctr I+~ 

<,\WI ipl <,IJ; Ji ~JI.I JZ Ctrl+,), 

<.i,WI ipl <,IJ; Ji~ JI.I JZ Ctrl + 1 

.,.o-:J 1 ;,' '1'5' .!; _u<: r+"'JI -»it: Ctrl+Shift 

,i .~I ~ cfa- ,i i.ilWI J -'>IJ ,..= ;,' pl .i,.u<: !"i-' c~ <,<i t: Shift C~ 

~ ._,..,;, '""" "".u<: 
~I ~ cfa- ,I i.ilW I J <,>) _,...,c., ;~ .i,.u<: ;,' C~ <,<i + Ctr! C~ 

;;.;w1 L~ + !"i-''JI ri"" 
;.llc ,I~ J i>y._,J.1 _,...,1:..J1 ;;.;IS .i,.u<: Ctrl+A 

~ JI ._il.. "" .:....,JI F3 

~I _,...,,:....l I ..J"'l.a>- ~ f' Alt+ Enter 

.lo.!:.11 C:"c _,JI '4' I ,I ,.lo.!:J 1 _,...,,:-JI J:>U-i Alt+F4 

&:.:! I i.il\:JJ i~I <.JU! I z:? Alt + Spacebar ~ c· 
.ULl\ 

·~ ~ -!.LI r:-' ..?' C:"l_,ll Jl J,.:.;l I -""°""I J:>U-i Ctrl+F4 

(.;.j} I _,..<; j _,\;.;:..... 

<>-pl I _,...,t:...J I C,,, j;;,;) I Alt+ Tab 

<>-pil _,...,t:...JI c,,, j,..,,U \"i-''JI i:f"" il.J.>.:....1 Ctrl+Alt+Tab 

~I~ cfa- j_,..)1 r.'" ~ Ctrl + .,..,111, -"~' ~ 

.;-;u J":l'" r'~' r4l' .i.,,_,.., .,_,,,. _,1.1 C:"1_,i1""' J":l' "+Tab 

Aero" J ~~~\ 
r4l' .b,,_A i>y._,l.I C:"l_,JI c,,, Ji':ll !"i-''JI ;::?"" r'~' Ctr!+ "+Tab 

Aero"j ,i....'J1 ·-;u J":ll" l~l. -·<./ i' 

"' ~ f ..slJ I .......:; ;J l. .r"l:..J I · J<") I . ~ . ~ . ~ 
Alt+Esc 

~I ~ cfa- Ji i.ilW I J UWJ I _,...,1:.> .;,,, J":l I F6 

Windows', ; ·s:- •• ' J .,,,1:..J1 .i.,,~ <.Ju~_,,, F4 

~I~ i~I ;..JUll ~ f' Shift+FIO 

'1~1 1 WI.all~ Ctrl+Esc 

ili I _,:I. I WU! I ~ f' Alt+ Spacebar 

J,.:.;l I C:"\; _,J I j ' I_,>) I J,, • ~ . . - \'"' _ _,..,. - FIO 
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;.,. } Wli e ,i .~I~ "y.}\ <,!\:JI WWI e --7 

;,.. ) Wu JW! ,i .) ... ,JI~"-"'" ,II <,)\:JI WWI e ~ 
:i.h..:.:.J I o.i.il:.l I ~ J.i. FS (,! Ctrl+ R) 

<,) .fa~ .l>\J <S,,..., <,) 'Y. }I ~I vi',. Alt+ i 
Windows ', a ·s::- ' • 

<,!LI-I <.+l I .W l Esc 

'r4ll ;,bl' e Ctrl+Shift+Esc 

J,_,.w.11 u" pl ,jW:ll ~It' Shift - u") clJ'I = 
;, _,.;.a. 

Ji.>>~\ ..;,W :,- .i,,.WI ;fo .= Jl>>~I ill .}._.,, Alt ,1...,, + Shirt 

<>-_,J ..;,\.6,kt :,- .i,,.WI ;,,>J .= 1:'.;'Lill <>-_,J .b.,kJ! .}._.,, Ctrl+Shift 

•Lil\ 1:"' 
Ji ~I :,- lfi•I) {"'" Lf11 ..;,Lal\ .) _,,.,.11 i•I) .~I _,,,;u Ctrl+Shift 

,l...,ll 

. -

Dialog Box ,1_,;.1 ~}&Lill<>-} .:.>l,L .. a:>-1 .J 

.;i_,J-1 ..;,t..,} 4-1.i.:.:..-\ {'"'< .sJ I 1:'.;'Lill <>-_,J ..;,l,l..='-1.J"':ll J,.cl,1 ~ 

<.+ll -w1 1:"' 
.,_.,_,,,i I ..;,\.)\..:.,, rl. ~I Ji J.i:=l I Ctrl+Tab 

.,_,_,,,ii ..;,t.)\..:.,, .....ili-1 JI J.i:=ii Ctrl+Shift+Tab 

"'1, \,'1-1 .:.,, rt.~ 1 Ji J.i:=i 1 Tab 

..;,I Wl-1 · .....ill-I Jl J.i:=ll J_ ~ Shift+ Tab 

~I ,-1, ~I:,- '""1 <J"JU.~ fall Jl.i,:...-1 Enter 

;.;1.;. ,. ~ 1 ,\,'1-1 oll" 1;i t..i,,.Lt .w 1 ,i ,~':II ;.;1.;. .i,,-"' Spacebar 

L:>I 
J -

..:..1_,l:fl-1 _,\;ji ;_r> ~ r ~ .h..!.:.I I .,11.::J-I iJIS l~J Jj J.J_.J.:t. ~~11:'.;'t;. 

..;,l..J...=11 vi',. Fl 

<J..:.:.11 WW I .) .r"\.:..J I ._,;> r F4 

(:!.!".) .u_,,. .i.,.Lt .Ul...) .fa~ -'>I, <S,,._,.) 'Y..Y" ;l.<. e Backspace 

'-·· \' l..!ii>' 1_,J-1 ;::" J \'""" . J 

.I; jJ-"!}I ,Lo..; et: ('.ii.ill <>-_,J ..:;.l,t..=:-1 .4 

• :: 1:.(o;.. ~ Lf11 &Lill"'" _,J .;..1,L.o:>-1.,.Jl:JI J,.cl,1 ~ 

<.+t I I &Lil I 
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·4')1<.! ,i "i-'<I" <.;WI~ 

. "(\);.:)I ~La.>" )yl (jf' .f /' 

.~1&-.fr 

. .ii I J'l I ;,;15 .;:'-"' 

.~I &- JI •,;..all .iil.J'll i.>t..c..I 

·':"' _,.-lJ-1 ~ 

._u,, ,i --'Ly ~I 

.<.:..ts:,.!)I c;.1>~ ~ .:;.:$ 1;p .,_,...6- iR.i y ~I 

-~~\ ~J..:' Ji ":"'J-'\j...\ 0:4{; 

" J,.i-!'" 1,;-1 -· • - J (jf' r::' 
•(4J.11".r"< i.>y.}1 e°l,JI.:,, Jdl 

.,j -r')4 9! ,w1 c:-"}1 .,j r4J.1 1.er< ,_,.,-y.1 e-",J1 '-'< 
·e-" ,JI Lu Jl J<-'<'14 r' •J.-.'l4 e°c ,JI ll.> ~ <lb-

c:"}I .,j r4J.1 l.e.r"< >y.}1 e°c,JI ;,' -'<-"'° e-".r. ~ '-'< 
-r',J4 91 ,WI 

c:-"}1Jr4J.11.er< ,_,.,-y.1 e-"_,,.u ;.i,..:.; o.uc ,;-1 J! Juo-:11 

-r' )4 9! ,WI 

.,j r4J.1 J,., • _,..., >y.}I c,,.u e' . " ,...JI l::j JUO":ll" WU ~ 
·r' )4 9! ,w1 c:-"}1 

..;~ j.dl" r1.i.>..:...4 r411 l.er< "r.}I e-1,JI.:,, Jdl 
Aero".J .:.l ..... ~1 - . 

r4J.1 .be.r"< i.>y.}I e-1,JI.:,,, J<::ll \*'>I (ii;. (I.!.>..:... I 

-"Aero .,j >L.,>1..;~ Jdl" (1.i.>..:..-4 

·r)l.)'I w,;,. .,j <Ji..., .f ,,..,_<,?.ill e-c,JI JI JUO":ll 

.~1&-:c.,w 

.o.ill:.l 1 ~ -· 
.<.;L!.11 ;,' ...-<'I I ._,.;LJ,-1 J! o.iiW I .dJ 
.<.;L!.11 ;;' .;r.>1._,.;lJ-1 JI ;.iiWI .dJ 

.Q.iiUI~ 

.<h..:;.JI o.iiWI c..1, .iil.J'll ;;15 .;:'-"' 

. 4J..<.. i J <.;L!.11 ._};-> o.iiW I .dJ 
.,;-r JI._,;,,.;~ "'o.uc y; 
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:: +Pause 

:: +D 

::+M 
:: +Shift+M 

"+E 

::+F 
Ctr!+ ::+F 

::+L 

:: +R 

:: +T 

::+~J 

Shift+ ::+ r', 

Ctr!+ ::+ r', 

Alt+ "+r', 

''+Tab 

Ctr!+ :: +Tab 

CTRL +Ctr!+ :: +B 

"+Spacebar 

:: + l 

::+~ 

---;: +~ 

" +.). 
"+Home 

:: +Shift+ I 

:: +Shift+~ ,i ~ 

• 
' 



ii.!!"i<'o'l ~·?_:! h"ij~,_..,bJJ ~~l 

. .!..di ·,..i1;_,L;; . L;;.I 
'"" "" ~, J -

:; +P i 
.<,S" .iJ I .;;,1,, ~I .:,,, Jd I :r+G 

I 

. 'J,,..,. _,l I :0 .*-" j5 ,~ ' .:;- +U I e 
.\\'indO\\'S.J j~\ "":""'J-'\J-1 .,;..\.)\.J.S.j ?.rl>' ~ :r+X ! 

\\ in(IO\\'S ~ &'l..al 4.;:.. .. J .,;;...IJL...a:.>I .5 

""'I ;:,. .I I ' ---·1 ~1 J ""1-1 ·---""". L?"u:..i. .:r ..:;... J~ ..; ' J . v---

. "jJ~J 

'4\1 "llil {'.:' 

Ci~~ o.ii'U ~ Ctrl+N 

<,lit-I i.li\;J I J:;..i Ctrl+W 

-'<-'-"" -"-" .\.!; I Ctrl+Shift+N 

~I ;jj\;JI ;,- .}<-JI •):-I .f>,-<- End 

~I ;_;.;\;)I ;,- .,s,W I •):-1 .f> r Home 

Lo~ ,i ~I ;.ii\;JI ~ Fil 

:is-WI "":""' J\is. ~lf\ .j OJ_rP r..JJ; Ctrl+ :Cl.....(.) 

.U.L..JI "":""'JW. o\.:fl ~OJ_,,..:> r..J,;; Ctrl+U...u (,) 

,JJ,.1.1.lf.I ~ °'Y. _,ll ¥_,.;JI .;,IJJ .. ~I ;.;15 .fr Num Lock+ (0) ~I <.)l. 

;;_,..;) I e_o'lli I <>-} ..Jo 
,_,_;,.1 .#-1 •. :.A,y .f> r Num Lock+ (+)~I<.")\, 

;;.,...; ) I e_o'llil ;:,. } ..Jo 
,JJ,.1 .#-1 .)' Num Lock+ (-) c.,hll <.)l. 

<....;)I "llil <>-_,) ..Jo - {'.:' 

j-P~l .i.Lf.l .c,~ ,i .Ci...._,.. "151;p ,_,JLl-1.c,;,.:11 .)' ~ 

,_,_;,., ,.a:..11 .. _,all.a;. .. ,1_,J-1 c:o.r ~ Alt+ Enter 

:;;,_WI •:,-, .f> r Alt+P 

J, LJ I .#-1 .f> r Alt+~ 

.j,LJ I .i.lf.1 .f> f Backspace 

../)-"-" J,i ,_,~ ,i .<(,y,.. "15 1;p JLl-1 .c,;,.:11 _,,, _,. ~ 

,_,JW I .i.Lf.i _,;, r Alt+~ 

j-P ~I .#-1 .f> r Alt+ I 

,JJ,.1 .#-1 ..Joi ;, y. _,I.I .;,l.#-1 :Cl5 .f> r Ctrl+Shift+E 

..;..!~\_,.,;..Lilli .i.YJ ~-' r> ~ Ctr I+ .r ,ll1 .r-.J ~ 
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I 

I 

I 

--- - -
.):'.Jl.:..J I ~._,...;; -4.J.t Alt+D 

~I ti-~.>.,;,/' Ctrl+E 

~I Ci J' .>.,;,/' Ctrl+F 

Taskbar r411 h,,-'< o:_,,\j_1 ellil :;_,. _,l .;;1) .. -o>I .6 

.}.<- ;,, y. _,l. I .r"\:...J I i'"""'""' Jo-...ll c?lli I :;_,. _,l ..:..I ,i..,.;;.1 .j ~ I j J .cl, I ~ 

·t41' .!.,_,..:; 

~I •ill\ <::' 
~ C:" 1_,J I .1'>- ~ .f" l Ji.' <::? Ji 1::°\; .r. e:1 Shift+ r41' .i,,,,..:. ,; .:;_,;pi 
' 

Cir' 

J J-5 1::'\; <::? J . .r. Ctrl+Shift+ r41' .!.,_,..:; ,; .:;_,;pi 
1::°\; _,Jl, O:..,,\j_\ ;j,;\;J I Wll ;411 Shift+ .i.,,..:. ,; .:;_,; y.~1..,..,ll1 ,;, pi 

r41' 
;;,. ~l, W.\j_\ ;.i,;\;J\ Wll ;411 Shift+ ~ .:;_,; y.~1 ,_,..._,UI .) :.r. pi 

r41' k . .r" ,1,;i 

;;,. ~I .tily .;,,,, Ji"ll Ctrl+ t41' h,.r" ,1,;i ~.:;_,;pi 

Magnifier '.,$1.1' J ellil :;.,._,i ""1,i..,.;;.1 .7 

.".,$1.1" r::: Jo-...ll c?llil :;_,. _,l ..:..1,i..,.;;.1 .... ~, J,.cl,1 ~ 
-

~I ·l<J.1 <::' 
,~1,i,~1 ,i (+) ~I ;;,,.,)l,s.+:: 

( .. ) c)>i' '--J.s. 

<.::L:.11 •Jo e;P, .j ~I ~ '"'l..o Ctrl+Alt+ Spacebar 

wL:.11 •Jo e;P, JI J<""' I Ctrl+Alt+F 

'--.v.l I e;P, JI j., .i,:J I Ctrl+Alt+L 

L ;~I e;P J Ji j.,.i,:J I Ctrl+Alt+D 

ol_,l~I .fa Ctrl+Alt+I 

r+"~I C:='l,i.. olfi .j .!J,,f""ll Ctrl+Alt+ r+-~' &L<.o 
- .v.li ... 
~ ~~ Ctrl+Alt+R 

.,$1.1 '4'1 ::-+ Esc 

'Remote Desktop ..,.._,Ji ~I 6 JL,,;-~i'J &llil "-'"} -"''}-=>-\ .8 
Connection 

.'...,._,JI ~I~ jL,,;"~I' C:: Jo-...ll c?llil :;_,.} ..:..IJ.o:>-1 ,j~I J,.cl,1 ~ 
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-~I Ji ;l...,JI .:,.< 1:'.:°1_,JI er,, .}81 Alt+Page Up I 
• .Jl...,) I J l .:,,..,) I .:,.< 1:'.:° 1 _,J I .:,-,, j8 I Alt+Page Down 

·W-!' ..,_, ._; o ._.....,.. I _,JI · .}81 - ..• ,. 1:'.:°-'""" Alt+ Insert 

• 1 i~I' ~WI~ _,s- Alt+ Home 

.:;..;;L.cl I \}' J i.i.;l; er,, J<-',') I Ctrl+Alt+Break 

. '.Jt...i' .;lyl-1 tj.T ._,;, .,..s- Ctrl+Alt+End 

·rl1.:l 1 Wli .}> _,o Alt+ Delete 

}y;J J_,hll f"IJ.I wl.<; ~I J ;;_..pi1 ~I ;.i;l;JI i:;-' Ctrl+Alt+ - <.o')I. 

.(.J"I "':' ,_U..4 Alt+PrtScn .fa J,.;..,,;J I .= «_J;} I ._,..;; 

J_,hl I f"IJ.I wl.<; j.o\5:J4 ~I i.i.;l; Jlh; .:r 4,;._; t:"J Ctrl+Alt+ (+) :;..')\. 

-<.J"I ~,...u..4 PrtScn .fa .J,.;...,;JI =«_•_,JI..,..-" }y;l 

J"""" Ji "' o,,.,J I .,.:SJ.I ~" ~I .r"l:.. .:,.< "JU;;,; )I\ II Ctrl+Alt+--+ 

.l>i ,i ;l.Ji~I .l>f ,J\:ll Jo,_. .fal ~I 1:'.:°l;_,JI J ~ 
• 

~I .r"l:.. 0fo" l.o.= IJ,.i.. I.Lo 0foJ .(_,,,,_.,:JI .:.-1..,.J" 

._,;.! (~) 1:'.:°l;-" J ~"_.,,.,JI .,.:SJ.I~" 
J"""" J j _.,,.,J I .,.:SJ. I E-- J ~ I .r"l:.. .:,.< "Ju.=.; ":I I II Ctrl+Alt+ ~ 

t!.J" ,i .Ji ,J\:ll Jo,- .fal ~I l;_,JI - 1:'.:° . J 'Y.Y' ~ 
.fa (~) _,;.! 1:'.:°l; .r. J.-:-!< l.o.= i.i,.<.. Jl;:;~I p., _(u"" 

._.,,.,JI .,.:SJ.I E-- J ~I .r"l:.. 
Paint '. .... ~ .· '...;.· ......:·ii:. ; ........ .;...· .~ _9 . . . . 

-
'--ill •Lill Cc' 

..l..i x- 0 .:L::.; l - . J.j'P Ctrl+N 

;, y. _,l I .J_,..,J I '-'.!.> i ~ Ctrl+O 

o J.}""' ij .:.. I~ I Jic.,.. Ctrl+S 

-4 ~ ....a.s ii .;_,.al I Ji.Q.,. Fl2 

ii_,~u.~ Ctrl+P 

4' _,,,i;.1 ';L..)1' ;_;_;1;, O.JJ-P J'.>l<i Alt+F4 

.:.-1~1-'>i y e--l;ll Ctrl+Z 

.:.-1~ I .1.>i 0 lr.-i i.>l.J Ctrl+Y 

j-o\5:J 4 i .J_,..,J I J., _,,; Ctrl+A 

.:.. 1.-4 J>.:J I ..1.> i ~ Ctrl+X 
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A! ~!<r;iu ~·n_! ! h •, ....,,_....b.JI ~u.......L...ii . . 

"W\J... I " J. I ..:..\ ..1.i J.::>o.;:) I ...!> i . . • . I::"' Ctrl+C 

"lJii\.J..I" ;,- .:-IJ;,,.; I ..,_\ .:;...I Ctrl+V 

.:,,..,11 Ji ..... 1, µ. ,i.w; J,...o;J1 µ1 ,I .i,,,.;1 ~ _,, 
JL,JI JI .1>1, µ. J,...o;J1 µ1 ,I .i,,,.;1 JO ~ 

Ji-> ;..1, µ. J,...o;J1 µ1 ,I .i,,,.;1 JO .., 
..;..> ;..1, µ. J,...o;J1 µ1 ,I .i,,,.;1 ~ I 

.:.-1.i,,,.;1 .t>I .Wi Esc 

..:.>\~~\ .J.o>i J.i,.. Delete 

J.o~ .!..; ,,,,. I cJ""l I Jo-" Ctrl+B 

µ1 ,I r-)1 .i.;. ,I ow_,.u ~1 .b.b;.!1 ..J>r ;,i,; Ctrl++ 

.b-IJ µ. ).U., 

µ1 ,I i-')1 .i.;. ,I ow_,.u ~1 .bh;J.1 ..J>r J,U> Ctr I+-

.b-1 J J-S:, ).U., 

)\l\.. ~ '-""1 cJ""l I .d" Ctrl+l 

'~I cJ""l I _,;h...; Ctrl+U 

' ..,.,ii....;.• )yl-1 (j/' & Ctrl+E 

'..Jl,..<'JIJ ~I .d"' Jlyl-1 (j/' & Ctrl+W 

.r$.; .. Ctrl+Page Up 

~ Ctrl+Page Down 

LlL:l I , .}> c:P J .j ; ;J-"' ._J> /' Fll 

L> JLi>I ,I •_,k.-11 )#1 Ctrl+R 

L>jLi>I ,I ~11'_,b>- )#1 Ctrl+G 

key tip .:-1,1.,,:;.1 vi' .r FlO ,I Alt 

<,) l.J..1 ',-=;.l I WW I )#I Shift+FlO 

'rL.JI -=-~· & Fl 
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