oo grabil o tolgl o

g0l Jle (glygi b Juad pu b (sl

L}
3
—
W ;
3

MRl

Ta
ACG
Ao
L 9%\
=
7
[ ]

(}

y ! Patient Data

162919,5 9 oz yi
‘551).04 l.u?)..\.o:u ,_,o..\.».g.o

www.saraei.ir/fcnbme
// mohammadreza(@saraei.ir






4w 9 ALl Sl 9 Joeo!
gsiﬁa)g’ gsm.m\/.g.ao e

( as T . .
‘5.4)5.01 ‘519‘)4»0)3‘51)5,{5 6&&5,»0@%)

163918 F g 4oy

F' w .
< PrEv ) wu\...g.o



ol (83 paly e Cilr 1S ol b gioma s 0ol sl 45,8 a
Koo g 5 S 51 L ) T, 5 s 53l JESH (65l e
VW

Olsl2 ol b

YYFAY Oluwls

uﬁ\ﬂu)u\.«m

SNy gilige oS

mohammadreza@saraei.ir :4sLL |,

WWW.SArael.ir :oolw w3


mailto:mohammadreza@saraei.ir
http://www.saraei.ir/

S eslazul j s slyls jume ctﬁ) b 4ol OLL b dlae I oS ol s
g;.w‘a.).fbabﬁ ° Ju|wjéﬂc}ﬁw)brj>u #u‘jd‘ﬂh)}’.

13 15 G158 5 el Calgi O e ol oalod 311U




Ao S 0

Addo

Sy

6bs S 1 Jgl Jub

N e eees e eR RS RR e s LU, -
LY T GLl amie b —V-)
YV e Sbly JalSS -Yy
B ettt ettt et r s s s s e aeseaeseneen bl gduaalk Y-

B e slael Y
e e e o ‘..:.aa\.u -\-¥
Y ettt ettt st e sttt (529333 (e -Y-y
O ettt e ple y i Sl (e Y-y
DF oo eee e oot Sl —FY

QY R bosls -V
DA oeveeeesisses s s b ealie ¥
DA bbb osls Aules =YY
£ OO oals plale —Y-Y
B0 o e Sl 5 oz, S Py
$b1 Qlislo ipgd fad



N e ettt £ eenbensenbenbenbeeneeneereeaeen ng'ff evﬁj\bﬁ: .A.>-l) -\

VY ottt sessssssss s sss st bl dly —Y-)
QA ettt et ettt ettt e st b bt G359 d=lg =Y\
T Y e eeeet s R ol —F)
YYA ettt et e IS99 SS e dly 0=
L 5O OOOUOO OO OOOOO OO OO OTO OO PP PO PP O SESEUOAOPPROROROON Sl )
VR o eeesesssss st s otas Jlasl V=)
O oo eeeetsss et R Aples =¥
L OO O OO OO OO OSSOSO Jolo e VY
AT ettt sttt s by sl 0L cla e -y-Y
Sl 4l S 4w tpgw had
VA oottt Lo )
L OO OO OO OO n (..;.aLu -\-)
VAF eetteressssss ettt s Soldal Y-
1120 Ko glas 87 vy
YAA oottt st S g aib Y
YAA sttt oIl bl =)=
Y 0 ettt el g5 ool Y=Y
YoV ettt oY bl Yoy
YA ovveveeesseenes s ssssss st o S5l olal ¥
FAV ettt eessssssss s sssss s 2 G plalp —0-Y
AR ettt esssss s Glaar lul ,  —F-Y
Y e SleMbl oy e wlal V=Y
Y ettt eeses s R Ko glaylpl ¥
FYQ ettt sttt sttt S oyl -y



L OSSOSO OSSOSO (s Al —Y-r

YT e eeesse s s ss s (mp) . —Fr
YTT eeeesse e (Pla) s 4 -0
YEF coeeeeeesssssse e Gey) SIS -y

YX G ettt bbbttt bbbt a bbb ettt 83,5 sl es )
VYR oooooevvevesseeseeeeeeee e MKply 1)
YEE e ssseeeee e Olayply =T
YEQ eeeeesessse e sas R Kagls vy
YOB covvvvvevssessssssssssseresss s s Sl ety —F-)
YOR coooveevvessssssssssssseneseee s SUT 5 anles —0-)
Y9G e sessesssmmssse s sessssn e sesesenennns gl g, e,y —5-)
YVE coeeeesssssssssssssss s i Sl e Y
YVE o eetetms e sessss e S Sy VY
YA o eeeeeeessssese s sssssssss s s s Sl sy —Y-Y

YQY oot seeess s o5 4l 0Ly -
YAY oot s e S ol V=)
YAF oo sesenes 050k YN
YA cototeeeeeessse s ssss st st S 0L =YY
QD e S Jlgng 0L5 —F-)
YAV oo eeesss e o o 0L —0-)
YA oo ssese e N R P
Bt et =gl ol V-






.

A0

b (S5 ke oo ol sla 05 5 (S Ol S (S 2ls 2 by 08
el Ol 5 LI ol e Dbl 5 (S Sl o 5 3515 5 Aol Coa
13 303 (ol e el 18 3 015 o 1y (S 5 Dl e L L) DL ST sl
Sl 5 (NI oD SRl 5 ks 10T 4 by Sl 5 Sledbl g -
30T sl 5 Ol slos 3 &bl 6 K8 G sla all o bl Kiula 5

S b G on (SO Gle ply O3k 3 by w4 oKaleT S
.oJ:.i‘«j[)t..u)Laﬁq.liéu

9 )La.ﬁ Sled| o_,:ﬁ-s 9 C_,..S W éb)«b\ &iab BE Sledb| L;L&)Lv 9 oﬁﬁ-s -Y
9 b S ok ol S Al 5 eSSy Fads 4 by el b
G ol Glaw Cards (i dsm ey sla ST & by e Sledbl g o 5t

o 56kl o Hley

Lably o Jlasl b S ol oaws H87s 5 S J xS 805 55 J 28 5 dnlbons -

.OT‘})‘J'?}J.AB@LGQ:&”S:%Q@?“U)I:J%}J

3L;.:)j"-ﬁdj;r:a«aﬁdl&»sujjjgwghdhlﬁxﬁ')&bm -¥

S35 et (( S pslat 53 Caln gla S Glulid (paaiie b ptue



5 e gl Joh s 5 iy 03 8 Sl (sla IRt (555 51 b (ke
.Oj:.p j

Sl Sl i S5 55 (S5 slse 5 Slale Olje J 287 5 b5 ST 5 Ol
XS EBLET Y AR PR

sl sy plyl SO 5 (SE (bl il Je il de 5 e
Jolse 5 58 5 (B ot (S5 58 e e ile DLl O (K555 50
5Bl IS e (SS Jelge 5 e 05 0L ol Jie SGIS
o

éiﬁL;EJMw.uP

Sy kg ol









C Jyl Jeed

615 o
b1y

SOl S 5 SOs S Gl CuS 5 1S gy wb, BBl il wbl
b ety szas 51 ola JWs olol o b (65959 oL 53 5l s L5 o0 9 Sl ok S5
05 53 S byl (s 5 4k 50,3 1 o e 5 0303 ol 1) (ol Gla Sl 0
Wl (ol Slisloes rl?d\g).slis\f‘_g)lf:? o&mé@(lfﬁlf))doj‘j dnflii\
VPES b 55 i enlS (5 0315 ol b s 6 4l s by s 4l 55 e S
Juj\wﬂjsﬁu.uf@«.,nbuS@»@QSMU\)@&‘QLQQLQJW
p33 Sler Kar Olo 53 08 iy Gl (ST alboue (gla nble 4 (30 VAQY
05 S Gl s (6 tle (5 iy S 1K eT 5 (S (allss OB 4 13 S
D+ (s ans filsl 53 addl b o Oly edzbls odge i 1y alia Sl5l (6 dbyy S sla
OT 5l g 5 285 (2 S0 b le (ol (a6l Dl le 25l S 5in 535k
539 et W (s ans blsl 55 Ol 4 uile cpl sys .8 o Sl 5 0elS (6 05l

2 o (5l 0T @ 0L OT 1 by 0L s

I Barnhart Concise



\° Gl e 1) o

b 0L 3 oSl cpl plp Sl ok mly (sl OLS 53 ol 6 s 93 53 bl g o5l
S Ordinateun (s o3ls (s il 5 O3 53 o ol O (5 0515 Olon cus)}@ﬁa
blel 55 0y o L Wl Gle e el b oedias Oljle gme w
0L; obilel slay a8 Kos 53 uoman 0358 o oslizal alin olae L Ordenador
G oils W, 0Ly s sd s I gl 6Ll Kl &) s (Computadoran
Glae 4 5 ol ols 45 S Computan s o3l 51 S 54, < LSS «Computador)
S Ol ile slas 55 a5 (Calcolatore) s ojly oWkl 0L 55 .l (035 dclen
Sl 65 0L 53 355 o0 SIS )l ASTE 0T et s Kb S5 (635 e
(Tietokone) M 0L 4 .ol ol A:é)fjg Datay ;I S 555 s ol (Dator)
S5 alels Cane s gl 0L 55 bl Ll (OledMbl uilen sns 4457 5580 0 0l 5
0L 3 vl Kaled (65Kt 03 Slime 4 5 S e (s 03l & (TOIVaAY 035, o0 LK

Sah oo okl (B e L Dian Nao) ; gwlS oo

St s gl 5 ek 4l gla Ll sl V) KB



S g 53 4SS 5 bl Sle 5 J gl \¥s

5 Rayenidan) S 4 dle )l 55 45 Sl ol amtlos Ol Hdeas 5l &Ll g 05l
3 Okezdn o5 03,5 CE e b 1035 amlie 058 5K 5 K Okt (Sline 4
s oaxdls Slal s 5,8 ek Olea U ale susl 0L 55 Hdes pl ol (O30 Olel
6 4l a5 3 UL /0Ly sas (gl oSl 0k 43 8 OT 51 55 (65l sla 2t

1wl oa T e 1dseas

OLLl,y 1 okbly s 4 5 sl g3 5 o3 RAyENIdan) oy opl dle sl K2
= & (Ordinateur) s et il Sl s oSl 4 ells ol O w5l .l oJ:AT)J
ol sl (O Obojle 5 Osls V‘B’ s ;) Ordren juas 3l auil B 55 oS Ll azils
Ll S genlS N Sly 5 5 sl o&aws ol sl 6Ll (5 0l dslme (b a4 .ol

sl (tf duslae) b «Jifl.“}» slixs 4 €COMpULer) &S 3 4 o 5750

Syl ey 6 -

6 Ay 5 Sl ) 0T 'L & 55 gl ool SIS piile camlous pile s
025 1L 5V 0TI g s plail ) Gy s e Slas Sl 5 0> 2 5 p 30
iy oy Dlbas plal 4 536 &5 5T (b podle (IS il 4 okis ¢
I s (ol daz iz dnlons (sl (rble Tl OT 1 g sl Sl e 5 0T ST
S5 ol Glbe ol dhny Sl SE 4 e 5 Bkl T JSLS e 1, 0T 75 S

sle @by 4 Sl 2 Call puile cpl by 5 Ol &y sy asb RCH LNt

! Blaise Pascal

2 Gottfried Wilhelm Leibniz
3 Charles Babbage

4 Difference Engine



Y SLly Sbe sl Juad

ALl Sl oo sl 5o Sbly sk Olse @ ) gl pb s een 4y Sl (5 0l

L5 S
BLly oSS o g drloes 387 Lot e (gl esle SUIKG Calibes (sls 0w w2 dS s
S s 003 b S IT GLI, Olge 4 T 5l )lse (5 p 53 Lk o okl
G eSSy g S 53 4l 3 sldel Sysem &5 1) sldel o o8y gls SL1) SN
s 3L @by Olge 4 0T 31 ejs 0l & (Gh s o Sioles sltel 0T L blae S5
sla by C\y’\j‘ B) l@JTUMGﬂ:Q (Jhsws gla &Ly Q\};.o@st:.ifjs > g

5l 1 (5 JUT

S Al 38 pl a5 ok 53 i oS Sl ol e s 53 5 (S sy
Corloes sla oSy Cle ol o 3 ol cosle 3% VEFY Jle s JKl
b 6l Giw Cole il 5me93) &Gz Sl e 1y o&ews 0T Il 34 875 5
oKaws ol ST L 55 (o3 b sl 55,0 .l 5 b i 4 Ol
33 ST Oedl ) ¥ ST G5 5 e o2 L1 () 23 sldel (5 aer Cudl s (s
Jlo 53 13 S (28 S aculoes HI87s 5 oy &G il oly 45 457 5 SLST e
553 4 63 VPP b 0T 0ad JolS” &7 Citle anbous (5 (2Kaws (3De VAV
b 536 &S ol a&aus 3% VAV Jlu 5 ) ge 0K 53 0T L Olejas . uiS”
S Sl S er M padann (o 53 35 S 5 G B 5 e Dlles el
Il 53 plowl o 3 5 plom 36y ST 47 plowil 51875 55 mlons (sl o83 bl (51
4 eols oo plowil [y bl Jas Slgz 52 o715 anlons os (i " o sl (630 VAVD
by 88 g sdie pl 53 S le B G I dle 15 ST S 35 b
Sl (6 aly dil 55 3% WY+ o 3 o ol ST 53 (65 35 ndSSH OIS b

' Samuel Morland
2 Stephen Baldwin



S g 53 4SS 5 bl Sle 5 J gl YA

;\Jugmﬁﬁt.,\nrw@\msﬁs,u;a,wmﬂw,j.m,“f;ﬁ@\iw
Colo B 5 S by oy aes 1) OT «OLL 53 Ll 587 (o yp OT Sl ol 3 1) i jes
As ol o gl a8 T b o s oSaus 1 0T 55 a8 Kos al&eus
23 a3 el slel (535 oSws dzal gt 0 & 1) Slles don & 35l s aly
ol g )3 5 3ldel 34 515 Al odd o3l oaws 4 LT L5 3,50 asl W3 &S 550
&3 VAVY Jlo 53 sl 5 5505l g sla ST (6oL 4 6T (55 » Sldes
4 gl sl S by e 0L 4 e oSias l Sl 5 S plag 1y SB i
a,;w@%&?64>ﬁ,>,6>3p\wwuﬁs&_wmuﬂ@ﬂ;
oﬁd)&}ﬁ)g:)u&».lﬂﬂgb;ju‘:"b&@)&bé‘j&}@k&iﬁ.f
a,\@;y;,\”ua\f\m,’r\@&Tc,f,;zbg;.gjzwat.,us@\;ﬁw\,u@uT
i) deloil (633e VAFF JLu 55 ASCC) ply al8ws Cotle 4 plonil w8 s 8
3315 oy YF 3o VY B 5 536 (bl (i 20 Y/0 515103 20 10 oS (5 ey ol

3yls N > g

15k 4T 550 oh e o ey 0 b L1y (eSS Ly (ST e

J9! e Sl b1y —V -1

w5 aT 55 M T AUl oEasls Slsl 5 &K 5 skl " CauwbbT (3% VAFA Lo s
S oiils 5 sliws ) Ken b gl ol o) glate oSS (Ss xS 6wl sl ol SO
CalilT 5 ealS 15 0T 55,5 550 6 b1y ol 4 ps 8 M (oY laslinal Lo 5
2l S o Jsgame YA L 1) Jpgmmeckiz (s alslas Y& Sl o < LsLABC L (s

G bl 0,3 O3l s (S HL Olge 4l b esls Sl g &S 5 g dle ol

L'IBM

2 Harvard niversity

3 John Vincent Atanasoff
4 lowa State University



\q SLly Sbe sl Juad

oKas ol bl dins o plowl ol aliblo 53 35 SNl 0,503 (51 ba &1 035 ol &S
SVslas gm (Bl Pilos 3165 S5 sl e e 6T (ol by 355 (535 sl G
s g3 5 g3 Gler Kem 53 KT 5,51 6,855 bl s 3y sl
g 0T oo e dlinlie (30 welsl 5 di es ably ool Sl (B 4 CanbUT
@S@Lﬂfda,ﬂﬁﬂ,u“u,oti;w;@\(.\?mﬁjmﬁohg,wé@ﬁdaw
Oade Sl &by (g de 45 ST SLS 51 Ko (s Syle Ly 03 8 35a5 GBI Jo s
Cda 4 Lk s oSS 4 e Sl Kr Jsb 55 o 5 s S 08
G 4 1) Olgr 0SSl Ciis s ol s b SWIT Sl laas 28l
il polamtl b ey S sl &8 58 Syla (S S o pdle (b 5 sl
S S PR - PV P IN | I EW LV glsel Ol 4 5008 YVsomrs 954
S5 Loy ls Caio pl 53 Slotas g eSS s S 5 (5 CanliBT TS
S W38 p w3 gl (oSt Sl g (eSS 5 0T 0Ly
©&3e VAYA 5148 Ll w53 o ges ldal L 1) Z1 (gla wb1) iy Taw s (T
S s 4 le VAP Jlo s Gl 9,00 Z3 4 oS dawy) opdle g 305 S b
VBl s s gy (s 5 (o (520 4l BB o) latekiz Sl s 6 L1 ol o) Yoz
Cligipm Olot 4 o2 Z2 571 (Zd) oy 5l &gy Osloos p szt o 9 73 s 0 J 287
Olws 587 (g «ilsy 5 513 415 By Jobs 1y 0T awg 15 bl 3L Z4 g5 5 s Slos
@ g COS pn Kea LT rl ol 4 I35 (33e VAFY Jlu 55 S
205 OT Ctle js &S bl cpl 35 oyshite den S, S 6 ably ol pl

I Colossus

2 Harvard Mark 1

3 Knrad Zuse

4 John William Mauchly

5 John Adam Presper Eckert



S gmige 3 4SS 5 wbl, Sle 5 J sl Y.

)Umd,\,&u‘gfgl(u{;ﬁau o3lizul oMt ¥ WA+ S S ST (g5
s 5 edomy 355 Ol 43 g 5,8 (GiIlel,y 5 as osleT (63D VAFF L
Ve 4 550 b o 03 0y Joe Yoo plal 4 536 6Ll) cpl o g Oler (S Sl

5 5 513K eT i eslizal 5y 50 JLa

2 ST 50l o (S0 sk 45755 K oSl sl g Sl sl S e 5 S
35 Ko7 53 dlaams (635wl BB 6Ll ol cpl s st lo (639 VAFF JLu s ¢l
Ml:.a cC)*\f cc:i},w 09 ali".w.) [J‘.’.‘ u,a}r— BEREEN u‘i:;)fg‘ J.alf Oy g (_)T u.b
le-(,.:‘.u‘_}il.aa"QT_)J}J}._»OSO&dej).bﬁoﬁ@baﬁijongﬁo&wb
09 Jle 10 e 4 S5 ¢Sl 39 3 OV (gl5053 5 g A Jsb (glyls 534 0 o3l
Gos 1y Slhes ably ol ol Fasl Gl K L ol cals 5 35 8 Gy
o lyslael Bl SIEY Cudly oo gl ails 5 e ‘JJT\‘Jsb@beil ©3lasl
BV 5 5 S O, Al F s 5o T L 5 A8 58 L re 4l s an il
35 38 e (s (il Ll s Oghie 1 sl i a5 &S5l ST s
V4¥o JL.-:):..L'SaJ.?'-SYl{Q&fﬂl{@&ﬁ:)ﬂ)ﬁbs.\po%\~ 9 3de VY
Sheslizal gl Wlae b oless s sl 3le 0,3 LKLy 5 Bby 5wkl 63Dk
Iy by abdle s aalip Calil 4 ks o &bl Olasle 53 (6 5L) (o959 slel @t
slgrh 1y loyshite aen (SS S Joms 6 6Ll Sole wlod ol 555 S = e
ey 5 sl s 053 U5 bl wbly 0wy ) dal TS Tasl 1y OT 5 5 500
V40 Lo #1516 5 s g 5,8 (639 VAFF L 5 6L, o Cale gy Sy S YL
Gl a5 oo s Gl cale 5 b s Sl 2K L skl S 4 g3

Al e 55 Wbl o L s MU s 8 e 4 8o g Ole g

"ENIAC
2 John Von Neumann
3 EDVAK



g SLly Sbe sl Juad

addl>
- Yl s
Jrs ety ’
5 amilbw
] \
9939 9

oM VAPV Jle 53 Olegsi 058 Ol 51 b Y=Y S

$ Wbl sl Sl 4 g T S oBails skl | Sy 63Me VARV Lo s
ol Sl el TS sl 1) OT 5 3505 ok 0,503 glaasl (g5l SGs 2SI Jlow s
Yao: Jls s ...\.szf G135 g 5 o 03l T 5 ey OLL & (635e V4FA L 5 &L1,
e Ol 53 TSl ol G T sl o 0,53 i gols 6 b1y sl M
& ol 53,25 8 515 eslizal 5y00 Sl Vo 1 e 5 3 8 s 155 6T (sla 3 ltilel
<la qjli\)adfljzjﬁ)rl&LgTé\ albly sl &S 0 55 6o 140V L 140Y e Jlu
O3 b 53 S5 51 Jsl Jos gla 6b1y 53 .dis S 4, sasle SSLS Sy S
s b b B o AL s b el WIS e 5 Sl (S50 S0 (gl by ST M Y

Jsl Jod sl &Ll Sl ) SIS Glaie 5 dnles Caand 3 Sl Y LT LB s

! Maurice Wilkes

2 University of Cambridge
3 EDSAK

4 SEAK

S UNIVAC



S g 53 4SS 5 bl Sle 5 J gl YY

L;ajzistwgw\vfw,; S35 5 Lo g calibl Olje 5 Len (63L5 pm sl
o d3doe 335 53 el i 4 LT Sl eslizad b gl S sloul 5 oD Yl eslizul

.Dj.w
PS i (sbd &by —Y-\-)

5 e S plp i 5 s 57 s M Y o Kol s 15 53 Jed sl S 5o
g2 abl Cud bl Sl Dlle S 655 2 2L U 5 2 D Y
JB 5 5 S 5w s i sl Jed sl al LS 3 pas s sla L,
Glo OS5 ba g 630 VAFF B VAOA sls Jlo loj s 4bols 45 Lss 5 Olabl
ai e g atle (Ss pS Calien (la &L, (w63 (o 5 pl (0 6T LT (o 01 sl L1,
A (B yme TS5 S 8 Lo s PDV 8 el 4l (s sl 63Dke VAP JLe 55 5 s
s Kl L (s o3Il 4 S ez (slajle b el s ST 2S00 Sn O
(33 1908 Lo L5 IBMStretch (s ably 5,88 1) (sws sl (25 oo sl 2ol
ol g Pl N0 mals oSS gl S VY s Sl ol sk
G a5 blol 53 dzen M gl Y 5 S S 65 CiKs ok b st 15
e 65 (S35 Ol jar D) ey Azl 5 510kl ) sl cla gt 515l (53%e VAAS
S 55 oLl G0l Foasmy b all) 4 U5 (oo dsei Olge 4 S s atle matzes

o C"' )‘M&i‘-;j)f)‘):ﬂﬁj)‘j?\‘iit~~. ‘}AL&
Pow s S 415 -1 )

L;u;&l,i);uw\;M\;\thwuu:.:;;&,sjjs@ﬁ&u4\1\)&:5\,“_;\,3
S 54 1BM 360 6f~j\45\.11)&1\...\..'2chJULg@(ywséglj&gjlssﬁ:a\‘\9~

I'NCR
2CDC
3DEC



y SLly Sbe sl Juad

e b s oisn 28 on S s I wlow ¥ sl 0 0T mle gl
5o b k5l LS Gla Jue & wLly pl ) or st Gl OT b oo g
2 deS bl g eliel LB e 5 ol sl 53 s s Sl 8 S
ol a3 e pl 53 s (o s S L DMLl S fleg cple b 6L IS
S5 55 48 semmn S5 3 0l 0,53 Sledbl il 1SS a4 Lzl g 01,8 s s
Al g b L1 5 e ol 53 0T S ogde ST Iy oo s casl 31 (6 ,uS 5o Sl
B3 (Sirs oty S parme slajle 0T 4 Siph aile S oo b byl Slalsd o
2 b bly eplag wbl &S 1 Rl s Olejen oslinal OISl cp g Jui sls wL1,
Cabl cdzials JIS Ul el b 5 sole 6 ao 95 51 (S o bbb oS LS fus OO
Sllas 8L il Bl b cpl 53 Sllas S sy Lyls 1y Jases 55 58 53
AN S el 4l i &K s b ke oSG s it 5 gl
Calibes (6l Coad 53 o T L pazzes (slajlite 5l eolised p g Jui (slo L1, S 2
A3 s Ldg edd i dble aie Vor s 1S bajlie ol g L1 Olesstle
Sash o ah) LK e g gl (SSg S aie Ve sgde ke e
5 03l Blod s 5 LS oa Iy mes e el S5 03I 4 e 3 ol

3L el e ss Jud la bl bl 5o p s Jud Sla Gl -
Csl ool o T U 5 ole SS3 o%e 1AV) B VAP (ola Jle Sloj abols o
5SS e OS5 5l 6ol slae g e (63 (o T (o O (sl o T STpi s
&l 1y oy PDP 11 5 PDP 10 s ably oo g L ¢S5 &S 5 05 s S &l

Lk 42 e L 4wl e 0158 55,5 Sb b &bl i ey e S8 0

e
21GE
3RCE



S g 53 4SS 5 bl Sle 5 J gl Yf

poler i Sl 41 —F-\-)

4§>\ij)b}urs\;po_<:;,,—§dtc>uL;u,m;\p%ysuagbowu);
JSE s b o ab1 5 655 5 in g (Sis SU) ie Hl5e lado B 01150 (o5l
Jos S g (o 03t (U35 48 BB e e e S b 4 O i
@bls als ool Il S Jed S w4 poler s gl L1 (o il 28 b
Dy o S S s el S 035 (SO S mate gl plite 031 )3
S 513 sl 5 S e &Sy el o 4 A5 8 053 ol ST s el
\{jaﬁéffjdﬁa;ac&wd;l:lwﬁ.e-)‘y>)y6b)‘b¢w5bbav\35|>ﬂ.ﬁ)
B Kl oG 0T & oS slaylde plu 5 dibls g asly golins 0358l
el a4 oi3ls 5y ! a3 g ao e 4 b Sl e 53 oS LT 3
AN oA ekl s ad,e s il OS L8 u g oo VAVY e j5 Feo¥
Wwe) (IS L5 Olen L g (650 VAVF Lo 53 ArAy (6 o lijls 5 5y 5 e Ol 15l
Juﬁ@u\S,i.u‘_;4gl,ﬁ,gﬂp.mrﬁlﬁw¢a‘5uag\,?u%@K
Gl o3ls 5y Sl 5 (630 VAV Jle j3 M LWIT (6 6Ll s e3de VAVY
b by (ome 5 Cotlo i3 Y, se 5 TSl sl 0S8 Loy Caliiea
(‘[@LSTJOLSJUT Sl ool il gla OS5 0 ba g 5 3L S 355 4 s
3&?)}3 Sl ally 6w 55 M Ar (g ans j5 U 4o e G’;U;éh &Ly
Gl wbly o 5 oo (63 o 5ol (2 T dhexr OT 51 Calibes (gla 5705 b bl s

Ly ol ab iy ol all) ol ans an 53 L3 S ab e Hlib a4 Al ol s il

UIntel

2 Zilog

3 Motorola
4 Apple

5 Atari



Y0 SUL e sl Jead

L
o s S 4Ty —0-V-)

A S s b a5 o3Il dites day 0 (633 V44 Jlu 1S oty s gl L1 5o
L;\eqa\il.lb)'lul.@d\);.;)&dao_sl.&:.w\L@JTjaaL“jGL::'-vfljl{L;Lanéjl_sﬁ)'\joM
Wile (6305 (6 bty Sy 5iS ol 0kd 3 5 0, (SSlse Solore ) o5 (Solene
b 5 a2ad8 53 4 i Hlew o GU1) Cotle gl odame sla tags cpl) o 1S5 T
O ges 03315 5 VP e BYY 1S CM5 el 4 Colu Zows )3 o bl ) Lilesls ool
2> ol Sllee O gk ) M5 2l 93 B 1) &bl S 25 8 dinl 5 0 g (5150
VIAL Il s b (15 da g Sl oo sl OT (6 ouks) 45 ba @1y iy o iy Aial g (a5t
5 S Blal i saly LSl 45 A8 (e slgiig | (ols ably le (i ke (6330
f\;Jv,uw\jém‘555?,”,,”45,\;;\{4:%6,@,&5”@)xﬁém@
rf\;b'c,:?uLgb)\mjch@@l);.mwﬁ;o;LwQ)L...oA{js)b)\JSQLJi
e ga sl b1y Gl 5y Olusl oS Sl ge Sl e 355 oo eslizal YL oslall 348
s oz (S O s lajlte 855 dal 5 (6l b1, Oll (1 b (gutm (6 o]

ol uﬁgT};ﬂ

! Fujitsu
2 Hitachi
3 NEK



S g 53 4SS 5 bl Sle 5 J gl Y§

el ) Sl e bl fd 53 gl Al Sl Jud o 50 SN o 4 g L
HEB| RGP LG JU-SVR

035 6o 5l (I

I3 2ln e 4 bl o8 b B

e g pon3 S L ol g (sla os Sl oslizal (0

sdxte 5 593 LS L LU, &oyu8 (o

(ol Ples sl oy Y

Sl b i Koales (LI

oo e b iy Sialon (&

Y‘i@wdud‘f}&;)&e 3 s b p gl 0L s 8o hn (o
Ol 4 4bly 3959 —F-1-)

Ol 355 (ot VWFY Jlo 3 snio sla 55387 55 0T L seh 51w Jl Vv L& &L,
0595 opl 8L aalsl VYPe JLu UJJ&TM WO b 50T (6 arw g (6 093 i
(AP o5 o Sl e Sl o3ly QI i 5 (sl sk Sl L el en
P Sl aily g bl (gl sl 03,5 JUs 5 Sl (55,5 i s 2 el
Sooge SV 5 i 55 ALl 6 ae] 5o (Ol OB Hpgb L s g )5S Sladl
S bl S (sla (6 S5 S  ESG gt YOS Tl b Syl s 5 23S

53 5 b ST ally iy o Ao o o VWPY Jlo ys 2Kl S0 LS 5L



YV SLly Sbe sl Juad

015 (o 0333 ) SIS o g 51 A sl dam 5 I3 S 5 1 p 5 s L

J;o)u\w)hbjub)gﬁ)‘bﬂw

Gbly Jols Y-

N4F. Jloyo

oK ol el s wtle ) il b g (daltes slael Ol esile) oSws -
_)J QJ‘&ML&‘)@)_’J d’&ﬂ )\ ‘Glil'.’. dwjle Q)}@&.}f GAK:M)WU
s oslizal K 6T 5b ) ens]

! 1, Handy Talkie) ply @ bs (fws oK i Yy, g 50 0S8 Y
Wl T 25

N4F) L yo

S J ST L Slhes YlS Sl oKans &G &S 1, Z3 @bl ( SLIT 4wy -
by OLL @ o s

DAY Jl 5o

A58 Olge b ob S llie Llshay o sinssl IS 058 skl ¢l le )

HAPF Lo 5

1 1S5S 3o 8 a5 bl Ul oSans ol Jarle 5 &S|y )
Ul g oy shtadis S S s SKlas e oKaws ol s S 5T

! George Stibitz



S g 53 4SS 5 bl Sle 5 J gl YA

3l Sdy LK eSadl ol oSCige (35T Jgdar (6 Arlons (5 e3> Sler K s
g o lid (SSu S ably meds Ol g 4 Ol kil Sl S

O & s st b LSSl 3 350 25 sl b6 Jo s oKauws &G o8 g d ST Y
2 o lid (S p SU Gl e Olie 4o o

C@.& BL .3_/.3)\; Ls‘_}'l Ug“;'f) o\i‘f.wb dga" 4§ \:*3_,'.'."'.'. db&‘ DL \}AL:li) Jfb Y’
sl CU Heath robinson) |, oK ol 69 b a

oBaws ol oatla |y Walkie-Talkier ply a&aws Vy)5se <S5 51" Ly
23 Jom JB 6 453 FM 7 gs s i

23 eash g atls Ty g 6 eSsn Olge b oS S IT Slyp e 4k s e3spy O
RCS TP USRI PN L - I

NAFF Jl 5o

ASJWLSQQJIJJ‘))\AOK.&JH)(‘@6"-;:5)#1&5)&\{&{{‘5)&0&#: A
L.w}:J}de.fJ.:G)ﬁ-\iMLji?)jw@&b@é‘jb&»bd\.L.ZC:-L.«
Sl b Sl Sl (F 5 dd asle 8 (o 6, 1L 0TI T & (25 8

g . . .. F . T e .
g o8 pl e 5 4l e J%u.g\guﬂc.\,,u\&v\w)ldg,;wﬁ

I C. E. Wynn Williams
2 Daniel E. Noble

3 Whirlwind

4 MIT University

> Howard Aiken

¢ Grace Hopper



Y4 SUL e sl Jead

)))@‘QM\SJQLAQ&)J)Mbbwﬁ}jf&j}j\&)wéuo&wb Y
ool Sheslimal L &S 1y as 8 TR, 5 d caa sl s A T 1
.:;@Gﬂ)aw@\)u@wTy)squﬁms

HAFF Jlo 5o

oRils Sy S wdige 0aSCiils s SU1 oKaws I Jolbe 5 S ST ey )
Sy oudSiils opl darle 5 & STTOT 1 iy dlo 53 53,87 (615 03, "Ll sl
alizmzls.b':y.u;éfj(t&é;;ﬁld;ﬁ&ﬁ»}rbl{ou;?&f}&b’ﬁ

A5l 1) ST s
b)lf.\?éubu)j}sc(jbg\.@}&QLA))JL;\&;JAJUM&.{)}S Y
T . /. .' . .
38 o 6ol KT G5 e o le3T 3 15 65 5T 0 pmiShig 53 5 b
Syt oS b Oty 93 4 iy e o8 LajT 3 (1 by 035 K P&y OLegs ¥
A S oo ks sl GLI) 6 ane g
370,58 & rame oiils (6 b1, oKislejT 4 0lndSSl ol el g opl ¥
el Jze s gle bl Colo w0l 05 2 53 &S zie () g1,V el
Lzl [ SSEM ous badas o5 93 o .S
Sy Golpl & sl &l 1, XS g, S WY t\}“}‘ Cd Sl ys joldsy 0

B oo (Bl (pwmes b (g bl adsl (g wgal 5 (5l 0

! Bletchley Park

2 Mathison Turing Alan
3 Penn University

4 Jim Wilkinson

3 Manchester University
¢ Tom Kilburn

7 Frederic Williams



S gmige 3 4SS 5 wbl, Sle 5 J sl Y.

N4 L 5o

3 oly 5wl Ol sl sl g oS ol 3 oS5 o g S Lasl 6B
W38 3 s sy SSa S g bl pmeds Olse 4 Sy by oAb
il ol e 4y (5l 0,3 B aibl oS S Lol

w03 DMl o 5 a5 (6l K T sl I o (6 duamn 3o ST 85 Y
L (g 35l HT5 g 61 pb L 1y STl os I (s (5 45 5a5 L
ROEI AN (P

35 g bl S5 e oaws sl sl 655 S ACE tleT (s 65m5 ¥
g g JeaSS b 53 0Ll 080 5 oS53 e oo 3T 3 3 5 ooy
S o o &K 55 4 |y ACE W 5 il

ol S grlale o3l 53 1y 39 il (3L 536 STy sle s TSl F
a..L..'zaJ.:>'.'>muﬁj\);ﬁdf)udﬁjla&w:&gﬁéd454..«5)&.5)\))\.&0@5 0
...L:w)Lg)\.aﬁaj@.z4.3O%Tjﬁjﬂjujfdpa;u:m\v.:i".m.axbsmw):-lﬂjal}\;
@@\.J;umt.\%}sﬂ,a&*ﬂ;yld@u@,.@.Jéwjl*,u/,,; 5

ey 655 4 oML VDY Lo 3l fes 53 subline (g abasl>
ag,:&ujQ;lqsgl,o,ﬁ;\\,*sqt{o\i@ﬂq;,};&uﬁ\ﬁdjz Y

iy

'RAM

2SWAC

3 Claude Shannon
4 Jay Forrester

> Northrup Airline
BINAC



) SLly Sbe sl Juad

.&@‘WM&KWG@”))JSSEM Kews A

HAFY Jlo o

s S gl ATET s oKtalsT 5 1y s 55 T IS 5 Tl syl
Ol dSe o 2aS a8 Soslis cpl Loyl 1y oM Y (le oUls Oles g 5l 5

@\nﬁeﬁ_¢§Juj\;cﬁ,tﬁ6&@&&;\»@;5»;\,#@&” X
);)&)&TO&T&M‘)}&MﬁﬂMOJ\{}J

A3 e 53 3y 03 8 3 NAFS Jle 5o o el Tally bl g ¥
s g

5 0Ll 53 bl 5 J 8™ Jhils o3l cpl oS gl 1) (Sl s 0315 s F
D315 e edle

HAFA Jlo 58

el el g SleMbl g 4 ki 108 wb gl 1) 108,50 dlas o pls )

sl DML (gl bty oy &K 4SS a2l g5 0|

ojjj.;Q.L‘A.:a)jjwjéﬁ)KQWa@\J)JSSEM643\1‘)43}4.;& Y

I John Bardeen

2 \Walter Brattain

3 William Shockley
4 F.C.William

5 Norbert Wiener



S g 53 4SS 5 bl Sle 5 J gl Yy

Ly aas¥ VYo bl bl (bl ady (SosSI Kl ol el oS, ¥

el
. . . R . . Y. .
50 iz g odd atle Ol OT b &S sl aibly ol JKie iS5 o ' Spdllys F
Y os 5 dsb 4 a8 55T s |y b lie g1l gl (g abble &S5 5l Ll alibl>
wdj‘vqga@‘ﬁ)bbg"_ﬁ;\'UW\}S@)J}@‘
wﬁb};cﬁf‘}bAWwYLg))tégb.jg?'fdg\)ygb)&a&mb .0
S el o T
340 Jlo 5o
ot gl 4 o138 55 Sis SU 6 Gl sl Gl e Sy e Tl )
5,8 Gyl 1,TeESTB L5 5 Ol

4.]&5\:—..\..J”»o:L:.«JélgiﬁTgsbéhs)\xb\fé:gL;)\aﬁeJeq;—6\.’.‘.«643\.113 At

s 1 g PO S OVY (il o s il o g

3 S SETIHACE isle3T (s 450 5l 6513 5 0, K oT K5 Jo o&KislojT ¥

QL@?4;\,_\JO,_J:G,~QLA;QT1:Ss\gcpspéag\)om&xsw ¥
.MAZ}LN‘.}).:
w@)‘g)).ﬁ‘:dbu\séirgfsliw‘jﬁ)b M}).ﬁw}’;zll- 4:9\.1 JA&'L;W o)

g 15,95 (g L 95 Ol 5 ael s Ole s (ol 2l LB (1 Z4

I Andrew Donald Booth
2 Hideo Yamachito
3TAC

4ETH



r SUL e sl Jead

B Gbly G dids ¥

Sl & Lpd o ek ke (sls 65 a4 il Sy eslul s 5l b bl

) Lea
S n s ably 1 &S S Gyl 7wl ol iy Sl dbIy (A
STl g 1 a8 s WLl /o s (s SLI, 1 g Sl b1 (&

e S WLl /ol ea g ably [ pasd s allyipy S bl (Q
"l &bl V=Y

dalomn b b Ol e aa 55 OT (b e Olaj 53 45 33,8 o MBI ol bl & &L 0
TS 55 153 (6 e Lo 5 L sl (6l Ssle Bl gt s 55 Olej Ay s
5l Al L s bl b I TS o8 3 el o T slajlod s 4 o5L31 1
S5 Jlas alax Sl arulons (555 oo Sllas 61 pY sans dijls &7 (gaaze sla 1,1
I5se S5l e e 0,8 0ud 0 8 o) 58 5 T Dlidoed ¢ pulil g cp 51 S
5 bl (S5 e JiSses STl gl DS 5 Dl gmen 5 skl anlllas)
Gl s dgr Gl bg 5 blagles il and o) SK5d cle (il and (ba b
855 AR S0 Ligh n eslizal o 5 e o d(lesen sla Z O Sl
S oo g e 0T DL o it oode Dl sla otlesT 5 ollss ST
Ol (o 408 8 AL e L35 T JolST o o (ol ¢ S jliy Ploos ol 4 filwo

A3 8 o dlone g (sla S s ol o

! Supercomputer
2 New York World
3 Colombia University



S g 53 4SS 5 bl Sle 5 J gl Y¥

el o5 S b 5358 o5k 630e 1200 (5 ans 4 ba wLly ) sl Sl
51, 0T edes & ‘6; (63 VAZH (6 4 53 e (Canl OT Cle ki
@ NAVE Jlo &S 55 ol S Sb e 3 e JES SleMbl (6 A b
i 53 (b 4o ,e ol 56 A (630 V480 JLe B g 3 g0l e 1y (657 (5 0l s 3
Tl sel o T S50 50 o)l S Iy by 5 Dol (615 B ST sk L YO
LBl oo diadds 5 (Bl s SL1 ol Losae i s SL1y 0 Ol 5 85 T
oo s K nlin (51 IS (gl 5 Vb Dl 3 Ses b Slslons gl &S
lew VLSI gl o b o (6555 4l s FPGA (glaail 5 51 LgT )5 .58 e o3lizul

Ol Cad 4 Ccd (098 53 Lol das 0 Cawd 11 Old Cogus oS 558 o0 o5l

! Seymour Roger Cray
2HP



Yo Sl Sl sl b

S5 s b SSEUS 5 el Olales ol BT S dias o w151 VL 5,08
g0 Ol gie 4 ST 0 oLzl

C;Jla.; 3" L;\J,:\L;:A.p dTL;LA ably pl (I
3o (o Sy BB aclows gls e (O
IS g0 Sl 5 pgomi 60 53 (51 "5 sl w1l (0

Tl el @ (SKisay sl e SIS sl wib) ol (&

o oo ol b
v

P

)
’
i
¢
5
E
\

! Deep Blue
2 Grape

3 Deep Crack
4 DES

5 Blue Gene



S g 53 4SS 5 bl Sle 5 J gl \ite

‘&f}}g 4bly —Y-y-)
S 6311 53 5,18 4 a5 A b L1 51 0 3 (oon Sl (sl s 55 sl L
JS oles Ll 5 5 b g s Wil 5l o555 ola ailly Ligd o aistlo Calies
boges 5 Lol dolin gl 6855 s Dbl Lwy b bl ol Lisd IS old
4Q€&5QJ¢»3W)L»T¢L;)L«,§JM Oz 63l e 43 00ld sli)')l.:..gr?ouijbﬁ
|.\S.o\ BE) aj\) U'i‘ .ij.."n < ol JLA LS\A&,’L_{‘JS gf;)"_ﬂ'-ﬁ QLA)LA cL.A P Mbj
)J‘)A:J)‘Lgbbk\ib&.;ld4.]@\:—)6;_,&&)‘3_,1A}‘jS&L&%KMO)U|L§‘j
54 ol G ALl pld Gl e bl Coy e K (sl e gl s

Mk o5 Gl 1y —Y-¥-)
RGO N P A I I PR U o3zl oS Sl-Das! S S S cla 4L

L1y ) awws pl olee (U ...U)bu_él:&r.a‘_;b.aﬁ)lf:afmdijbﬁ. a1 é\})s
S Lt Lo o Ao 3 ols wlly S S sla b1, s Sole 4l GL1 e cla

Sl T 51015 oo 5 ol 5L e T (sla S Cﬁju:j‘ﬁj.; 3y sla ab‘bv.?o-
S ably &K w5 S 6 Gl d Jlast b S eslinal 4l Ol 48 gla,lS 550

b DML 55l Ul & 38T s a1y 855 ¢l K2 0l (0 5,5
s

T390 b 3layls” —F-¥)

QS‘4‘{,‘)6‘““){?“uu@}é““"w}ﬂ»w)‘iO}:‘L?J‘,)-’6)}}‘""‘{,)"’“‘)‘5
GLly Olan 55 T 0,18 5 gl 6l sls sl Ko a1y 355 Slodst o5 355 o 4l

! Mainframe Computer
2 Minicomputer
3 Server



2% SUL e sl Jead

55358 1l 0T Gy gl anly iz &S (gl L1y 4.8 e ) Ko gla wibly y5 L

sape 4 Ol o & ls SSUS Pol WLl)lS pd o S 55,0 b 5Ll
5,5 o lal Slziy s 5 s 083 208

‘45@‘)}.1) —0-Y-\

oSS e 3 iz T (655 0 L5315 oty 457 s s 61y 1 (gl ds bs &Ll 5,
WS S sla 6Ll 5 S5 sl GLI L awlie 3 Sgd 5148 Sl 0I5 5,

Lsd o o S W1y 5 5L sls ally (paid gl GL1 Jols ol S S

T oated &by —F-¥-)

S 5 pased o3liul gl &S 548 o 4 s S, Sl amas 0T 4 asd sla alLl,
eU L TS5 o (3% VAVA Jlu 3 (5l e (5 bl o) sy (o0 LIS

' Microcomputer
2 Personal Computer



S g 53 4SS 5 bl Sle 5 J gl YA

o 53 35 o ol 1y & w50l 0L (a6 6Ly opl ki 1,1 Apple 2
Ky b S A5 S 4l ol s 6T S g paid a5 633 VAN
i (6 L1y 3 ges bome |y LSS g wbly LTS5 VAP 4 g5 s bl s ST S
(b S ¢ ol 35 calible (635 0 0ijls ol i dlises Lol (gl
au;uom&a,)oujjuﬁ@O;j,ag\,uﬁ,.@!ou‘}gxeﬂ;,&uw
Ha 5 Led k(s S m00s R S 250 o b e OT O el
)36!?45&-\25‘5»)\5@)343[.;‘) G‘Ja-‘(wuhfcdﬁwub\ﬁbdcbu\bJJ?
Gl bl (paid gls GLl, S 1 S S W0 S Ss Jes ol 4 S Sl

..\;:..“Adj:.a_”

6350 VA Lo J suames IBM 5150 (s &bl -1 o

" Boot



¥q SUL e sl Jead

‘ggjﬁ.og) 4bly —v-y-\

Bt ogs B Dbl 4 )l glaesls ol (SS S pile 65 (6 5mss 6 wLL,
B sla L1y L s Sl ok el S e b Jje 3 s (53 oobizel (g1 5 A5 e
Sy & SLly 4 S o Bp i Jhows b jlaes 5 b O G e e
s bl b Sl s Blly iyl 35 Sinas s 8Ll gLl S o or S5,
e o (sl 1 5 (50 lass e IS Sladol s e

50 53 on s dmea b &1y o 54l BB 5 o Fdsine S LB 51 6 5mss sl 4L,
23k (23 Olajla cgylal Lyl plasil (6l 9 )15 gl oMe 53 08 5 e 55 0
slo ably plod L@ ipd (o oslimal Sl 4 (o s 9 @iy 2l el
BSOS L Rl gl Ols oo & Wlods LS5 ola i 51 S jmes)

ols 031> OlE (5,108 oyled L V=Y JSKE s eus 4Bl (g5, s Wbl &K S

el
P podijlsp dols ¥ T dola, Y T Kl
96)}50‘25&%3—\/ OA.L.\:.TC*&—? W}SCJ‘)K—D r;é@l}-—‘:

ﬂo)‘j.:r}ﬁ—\' AJ:.L{W—Q Vcﬂsr.wgs_g.mi)—/\

' Desktop Computer
2 Monitor

3 Motherboard
4CPU

5 Power
5DVD/CD RAM

7 Hard Disc

8 Keyboard

9 Mouse



S gmige 3 4SS 5 wbl, Sle 5 J sl £

ol 4SS (g5 9y ¢ ab1, K S V- IS
QB I AT

T 055 45 350 oo S &S i 5 S8 (AST sla Ll 1 sl a4 OB I
13 (Ko 0T St (g 0ds 5 uan 5l ge 5 03161 4y 5 Conl 0 S SV BN o Y gana
S 5 AL 5L KLl s el (S5 e SL1 SIS ST wL1 )
5 4w Jho Lim LT 1 (g5l 558 4 di5 4l (ACIDC) Jlumys / 8 JUT | gulsT
u%ug.@1@gﬁcwf@,gu.u,”T;,QUuugﬂwé\ﬂ\)Msuu,u
S b sl sy Shass 6 BLL K L3 & s ol Oles hyls ST sk
Sl hyls by b ol ol lS WGT 0311 5 055 1 oSKee Sl b 45 Soslis

' Laptop



3 SLly Sbe sl Juad

Wl o w3 8 55 5LaT s b (s Bl (sl Bl b o s mbe 5k
) S Ak S5y 55 oyl sbge ESG 5 A 355w dlS amis SO gyl b UL
.>;J¢."~AL€JT4{_}:§\_}>_=AJLﬁ-)\:’-o)\ﬂ}ﬂ)wwmjwéjbjbbﬁ)t@‘\i

'Qb o —4-v-)

Con Y pame o8 Sl S 5l 031l 55 3 e o5 (S ms ALy 55 S U
33 605 63,0 Sl ael 4 g s oI5 ) 3 S 5 i G a8 el
kS50 o (b S ) 5 el 5 s 5 (Gae sl BB S oSl 5
T e Desk'topy wkSws 5 dnternet'’y &zl 4adS” 55 =T zsw 51 Nettop
S ks 51550 5 S S S Jslize 5 Jsene Simas) e 4l L awlie 53 b O
EFRTIRCRHYPRC Rt RE JUTNISTE S X g POV N PSS g WT SR g
AT 0 D g2 G (S sens

OV R IR

omblie L gl T Lty 5 dmes del8 TS, Sy a0 ols GL1y b oS
45,0 630 YooV Jlo 51 550 aeslis pols Sislad S L Wl5 a1 5ole 5 5 ol
28Rl 4 WAL i e ) BB g LI S asis LT 1 S LA
4.;5\}5@),U)i:uplsLgu&m)szjw%gmud;..uﬁdal}@fwg;'ﬂg
S S Il 1y asly L TS o T Cpiomen L Aias (‘l,”‘ Iy esle Caulby

T - v o Z - o . S « . _/
LT 5o il Sh,e 9 sy (R Siim S ho Kb oo dbly S

sl

' Nettop
2 Tablet
3 Notebook



S g 53 4SS 5 bl Sle 5 J gl Y

Lo dbly -V VY-
58 s K LT Oly o & dies ¢S 55 sla ally oy o sls 4L
S Rl 5 Ll o Sl bl b S S O SS (s ojI @ slel s S
LB ph o 16T 50 (S 5l omad Rl (6 s T o ety 5 80 slo
Jolo s obls S o oslinal T flge s s ol e 3l o gls WL1) (6 e
33 gl 5 Sgo ) 03 fg 216 (paid 5 bl 4 0T mi Cald g jsdu
5 Sy Sl &S0 ol o1l sl e bt B sl slayr JS
g5 ol bl Sl ann o s g Lt Cas sl ol Sl Sl Ble 5 A ol 5

s s 4Ll

GOLLEHES EEREFRERELILLERERS LR 1L Iy

MEDION

e 5 bSOl b I gle L1 S ol A-Y S

" Pocket Computer
2 Windows Mobile OS



fr SLly Sbe sl Juad

"5 gl gl —) YY)

L g (630 YOI Jlo gl oS s QU I sla osl gl 51 g fud n ST 0l
(@S 035 Omen ol (S5 3l Jom BB sla a1 ol LB E5 5 B il S
U 4 a0l 5L er 5 S S oI Vb OE g e (05 s Sl
YN Jle s el Sl o Gl el OS50 by (ol ob ol Wyl s
PU G Gy s sl (65318 605 S sla aja el 6l Sy Batio &K 3N
la &S gl gl gl Sl BB ¥ s onlimal gl 1y 5¥s Opko Yoo &S 5 03 ST sl
S sl e Sl YPY 51 zaS s LS5 Ob I eSS e oS gl Dl sl 13
Ll be cls gl Sy 3l (oS 5 A5 o ommmen 5 Sl izl gla o3l (gl
N Opba ¥or 555 Lo LSl ol Lo g 3l 3L 55k jae 5 (pad Sl domio
Jilie 53 (pasd sla aLl L 05l 3 SU S a4 Sladal ul OS5 (Gokie

RGOV RNV P PN Y PP PG K- ¥ T G

T el S d sliwd b1y -\ ¥-Y-)

Ll Jale s b il o JB S ST s ALl 6 gt Sl jlaes
S ol Lo 53 oole 5 wbly sblje 4 3L 4T Sl (6350 53 Al pl Juol 3,08
sl a3 5187 51 Sas slasl5ale 5 ST 53l il o 5L 0T 03 Jam L6 4
i (sla o ol Sl eble 5 it S5 S o )T 85 (o 85 31 o5lic
Sl e s 5 WS 55 (S L B e YL sl B s

- f .

I Ultrabook
2 jPad
3PDA
4+ GPS



S g 53 4SS 5 bl Sle 5 J gl \di

' Swiigr by -V F-Y-)
e Jro olaojsm 53 5 Lsd (oo odidiy DL p a5 s oo GLI) Slb g s abl,
.u\i)‘b .\J.:)K 43\..») Wj) Sl 6)3@ cc_ﬁoy.wjg C))Uéa' LSLA M c)lfé) QJ;
sl Gl ol S epeia, ssk 058 Ter Clldg i 5 pla 5 Ao sl Ol

o Ohlew J 287 5 550 ol u_iﬁj Sl ST ally ol 51 aus e eslewal Sud g

D g oo eslazal

s 35 503 Aol og S aw 4 la GLI, cla osls 3505 55 3,5 o bl
DIa55ke 0 8w ol sd o sy

TS JUT sla w1y (Ll

Tl s sl Gl (o

ftg.b'ﬁ sl b, (g

b Low I ISl Wsh 509 g}bT b wlly 4 39,59 Olge 4 &S Sla osls
Oljen Sroi (61 45 (51 L1y Moo dieas (5l at g Sla ConeS 5 Ligd o 48 5 S5
Sledbl 4 1y 0T 5 A8 o 3l 3 S JUT S goms 1y W o3ls 35, o0 LG 1on ST

3,03 555 Sl 5 bles S JUT ls 61y 53 a8 o b wbly (6 oslizul L6
sy oo S K sl e (6,8 oIl gl S

a Ll ol Wl ) < 03l> WIC &
; Ll S 6K 5 e s o5, 1S ST e T gl eals b Jlas sle L1,

S ols Wbl STl ods |5 6 5 i e wbly p onl 0L Ll J)le

! Wearable Computer
2 Analog Computers
3 Digital Computers
4 Hybrid Computers



0 SUL e sl Jead

&:j|df}5UTL;LA43li|)4{¢...MJ¢\Adlil)&.l.md%st}ijlcx)b:}q-_go)'_gj,d

.b)\.\f-j&y{a
g5 ot 63555 Ysmme dizs Jlioms 5 S IUT ls w51 oS 5 el o s,
deJ‘}ALg‘janf‘&&Lhmlib@\d%)ty)‘@"\'@jf)éf}jb-\'umgb
o S 1S T s | s sl s 6l i ol bien £ 5 ol 51 iy oo LS
s o ioled Jiows Sy pa |y g 5 (s s Sledbl w 6T bS5l e 5 4,5

Slael Y
Ayl 851507 s o S 3l S 4 (Sa o) a5l eolel gt )
;49)3mr;ob;pg.g,boTcM\)wr;,@&,g;;)\jlﬁ\~ Jalre 55, 0K

Wl 25 D ge 4 la o3, 55,1 FATYS

4 9 3 7 6
\—a'-‘-.l:>6><1=6

gfes [ >> 7X10=70

Jsa —> 3X100 = 300

¢ —=9X1000 =9000

By es "= 4X 10000 = 40000

49376

FITVE o35 sla 55,0 A-) Kb



S g 53 4SS 5 bl Sle 5 J gl \i4

Gl 29353 gladS 3.l SleMbl JUsl 5 Lioles gl owlin (6 0508 (5,18 US
0313 gy p wLly 5315 O G 5 o 3 sd oo ealinul Sledbl il 5 Jasl gl

.%T@Va\}sw&ﬁbjsw&cgu
145 503 Ol 55
\AKAARERA DR FER TR R R I

o ot Ve sl 53 Slnlonn 48 Lan a3l (St sltel ol Slive 0 I o fenly
..m@(\:,;lvL;L;,U;\U\famu)w;;

4b mdlie -\

S 4 Lo

Sole Ve gls s (alé)\ Byl 3 V';) 63 by 5,40 slel il gl am Ve sl
O 4 (S (SO Sl DL 53 0B Ve asd e Ol (i 5 (B ALl s
@éb‘éd@bb&jbﬁ@ﬂd&b&c@)*Qé}gbﬁ@éu\av\&
Sﬁl{w})bd)wﬂ};f‘db.Mb@C)&v\’{C)ﬁﬂ)ka&w.Jﬁ

05,8 (o0 D)o 680 Joled il adls (V 50) o3, 55 S

S o Bl S S (B

L I I N
060000

ununu\n

ununu\\

RSN N



L by e sl o

oo S A 55 ad ol Voo 55 6 ST sde Ll ¥ Glis 3 edijled &Kyl
)>°.<w.<i¢,u,~\rap\,\~ Gl 5 Y (glis objled 53 b 555 o ol i
:r':“s‘uf‘i‘)é‘g"‘”)w

Vo Sl Y Sl

cony Ceenen
000 000000
N Ceeenyy
ColF 0000500

Vo glin S U .l Ve gl s B dslas ¥ (gliays Voo sde & 545 e otaline

el J gl glaaS g5 =Y

(9999 i Y-V
S G5l o3ly 3 358 oslizal (adas w5 ST (LAl 5 s osls b sl
Caliien 055 V2 jadeis (5l Caltten gl b (S SN Ui Ve Jolut s T 530
oy e 3 Glls sl Sy Conds a5 KSS I adas (e
o 305 1 Lot dleal a5 das (o 2153 ) D151 S (b (5 a3 oa o7 3557
shiws 3l 4 0T (g3le o3l 457 35 slael 2,50 sl by JWs b s (et 4 .S
Wl T sy pe b g 5 s s JUS s 0 7 03l O 5 3L 2l S s JUSC
S| 53 il 4ty HIK 0T o sluel md 6 gl oles 53 g5 oS 5,8 Iy 1 &gy b
Srere o 03 sk e s VeV Do o) (nl 53 S e digel Ulge 4

Dyh e 15 D) g B S



S g 53 4SS 5 bl Sle 5 J gl fA

1 @ 6 2 O

\—0151 |::>0X1=0

Gfge [ > 1x2=2

Kl > 0X4=0

gfalar— 0X8=0

SEsud — 1X16=16
18

w-’;:&é-}whﬁjj)"\..\. rj)db&))‘\'—\ﬁ

VD)= OA). ol b

Qwﬂ@u@u\)@&jj)\dé’)hauslwS&:.chdij)&l\r.:wd!ﬂ
S ln 53,8 on S5 51 s sde caly ol 53 b p8m 530 s ol w0l
WSS 13 sh a0l (Vo)) e Ol 0 g 358 oo ati g OT HUS 53w s

33 Gls 43 a5 G i

23 sk o S (Gl e by (25553 (e (V Glin 53 g 3o o ol 4
Olhas 5 Lsd oo s 09395 IS @ ) Wsd o0 &bl 3,1y a5 olaosls IS Il
(o o3 Rl e 53 Ll 53 538 e Dose Y Gle 3 BS1s g 5 aloee
A Ls:air.a)'\\.\q-;LJo:c@M:WJJ.xﬁ@JﬁM@Msv\fqu@:ﬁ
Sl D490 ) g0 JLA.;}JL@;:&}}}}W)J &:JB-JJ Syl s slael W g (6l

w&jﬁ&}b})@w.&.} Ji..\.;\{l.?C,.w‘ ()N 29393 :l.@lwéjjj)lfdlj



4 SUL e sl Jead

oy g9 dlael oy p AL 6‘«&\ Slas (abu\ Lgiljig-m.w)a.li %4]
(29992 4 (PR g I o (!
‘g":‘““asQ‘i‘db":“""\‘ﬁé‘ﬂduwfw“&gd‘d‘ﬁd}wdu"}:"‘i')"u'ii
PU&M.M@@}'b&jbjbb.k.&).ﬁj;@)‘}obmﬂ‘b)}»haxké\{
whp o L oS S B 0dilaBl e ST e Iy aels] Cead ol O
Dgh Jol 293933048 B L

te9393 Sl Ve lw 3 YO sue L V) Je

Sl el s aledl
YO + ¥ = \Y \
\Y =Y = ' 0
7Y = Y .
Y+v = \ \
Y=Y = . \

Yl WV e bl pl ol Sy s ol ol

ool 53 GsLisl sde 5SS s iy Y sl 4 )+ liae 51 s )lisl ste s sl
cgjﬂél.pb J-Lcc:’;.p;k cgfédaaﬁ)bjssjf@a:u&ﬂl\' e e ls

L8 el sliel sae Sl



S g 53 4SS 5 bl Sle 5 J gl O

sh oo Sl 55 Doygar ¥ glie 4 Ve (Glus 51 /AVD sue Y=Y s
JAVO XY = \/Vh
VO X Y =Y/00 s
SO x Y=Y/
(IAVD)y. = (VY)y
SRS 4 (29893 i 3 b (@

Q)Mc@l\(_)Li.if,é)\.&n45"j|dihoijo:;@?6@j@&j>}>;xé§i

e o led adas Gl sy slael Y Ol pslie V=) Jada 358 e s adas

LA U N33 B L WYX R+E P1

Y | \i YO8
\A Y A OYY
A ¥ A Vo YF
\i A A YA
\a \$ v .45
e Y \a AVAY
i 4l Y’ V7 AT
\ YYA v FY,VEA

RS oo 53 el Y Ol pslae i)=Y Jju\."



0 SLly Sbe sl Juad

:@M:WQ\\H\ :.,\.GJ;“.,\?S Y-y Jise

(\\"\)Y = (Yb)\ u:’,‘_}"l'"

03,5 por bl 35 4 by e 055 S5 I Y (slie 53 035 a0 gy nl o
%d&ﬂﬂbfﬁ O)s Lf"wu‘b bﬁ@yb- 9393 b.\.&l.hdga“ﬂ\.v‘b}:f Lgl.h O)s
sde ¢S5 Lasis ¢ JI 50 e 5y 3l o3lial gl 4 Sas (o 1) Ol cpl 29393

] A2 Q.lbii\.x\c—\ Jie . iles b s34l Adas

HERETERTSWIRTR | Qe J..L.\.J -\ Jis

Y o+ o+ 0+ F o+ Y o+ Y = (Y),,
). = eIy ol

Vs aCeh w g Sl bl pll Vgl 4 Y gl Sl oliel i LS <l
)J}&Lsaufp ca)w QT Q\}S;Y DL Vj),ﬁwﬁbﬁ ng\fo)l.a.& ...)—Y}
:g@;ﬁjdm@.ggf@@?ﬁpuy@&u

Nl /NN Lt 0-) Jbe

GAYY)y = WY 2 A9xY T AxY T = (/8AVD),.



S g 53 4SS 5 bl Sle 5 J gl N

SO Pl 0o Pl 9 D Culd phaww  —Y-Y
L s il andls o3, ¥ 457 (gl oisled cised Ol e 4 il adls s g2y Ll (oo (ols o
851 dmy )l sl L0505 Ve 51 i o7 plabin 3 L axils (3, Y0 &7 (sl odilas

o 38 5 dn 0 sl 4 A S slizal S LT o5 51015 o0

5y 0 0 (29293 LB 5 Ol sl emlie Jioled Olsie 4 V7 5 A Slalie 0t
L IP L oA Glale 5 Sl Hlsds dgT Os g Yk bl sesgs slael (il &S
sde Ol Mo S e 1 Slabs plnil 5 eslisal 3550 55 0T O
B ¥ sle 5 s 5y opl )Gl 5 OWT AV (sl 53 OT Jslae Soygems Ve v e ooV e) Y

S Gl 3 e BB« oSe 5 V8 9 A gl
D;C;B;A;‘\U...;\;-CG)\jl\‘?Lgt?ap}VU...)\j~CG)IJIAL;@J:
03 Li 5 i Sl adas (09395 Sl Y-V Jgd s o gh eesliulF G E 5D
Jolee & 59393 sde &K iolas (6l ool ol 0313 LS VO B v sldel gl 5 o 5le
ol sde 90 S e |y sl sla DJ; ol Caw ¢ A3 5L 05 5L
b5 sl WS 5 558 o Kl YoV s b (a5l 0358 slre b (5353
sl 29595 Cuslex L s ple e jls V';) A 29395 a4 25 e ple

LS 4 g8 Jle w33 S e o Kl

:gsjua;};\.iw@hh\\\hh\ 61}.3}.55.\9&475 Z—y Jls

aslgz 055 A e odd S VN WY 1Y osles glaos S wsde ol I
B3yd e Sl G a5l 62 5l dolee b

Vol ARRR RN



oy

Sl Sl sl b

(DR

.

\

R
'Y
VY
V¥

0

29999

DR

vy
0056
coy
0o c
DYy
YY)
RN
Yoo

You

;m Cwd G:ao}sl.& DQ}SL’;’J

.

\

\e

AR

VY

Y

\F

o

\&

AN

.

\

M m O O W > -»

VO U+ sluel asilhos L 5 i Cldos (adad ¢ 29395 hules Y- Jju\’

C,.w‘)4;%)‘45(_')3\.&7u.:‘bbﬁ&d&&)ﬂﬁ%ﬁ&)b&‘b\.&\));ﬁ))

3,8 o Do 08 Dl S e (e e Sl o)



S g 53 4SS 5 bl Sle 5 J gl o¥

Al Y glus Slode & b @l ol (25555 08) 4 b plp A gl 3 055 2
wd.\\:ﬁl{&j.\}:tS‘I.xMb&ﬁjob;‘%\)ﬁwsua)JfMUWﬂ
b e soliel slael 3yge 3 sd e Sl el oeT V) gl 3 &7 31 2t
Goos Do 5l das sim) Conly 4 o 58S Ssles ol b 55d (o Jos Sjg med
oA n.é\%ﬁ‘*{A6@)‘&@&‘;{&%@&5;@(\%‘6&)*“6%@

S g 5 e S o 0 Kl sl a ae LA gl

A Gl IV Y pesgssde s V=Y ke

Jaleo b g aw 05,5 8 s 0ld s WY V0Y o de sla 03 8 4 sue oyl Il
sh o Nl M e s

ARR ARA|

s Dlilze Y

°""’(":““‘E‘9‘.)J"‘é (s, o Jolo 29555 la odls (69, » Jol os Sl Cl>u‘
S Sl Sy Sl Codhe 0ol b Lls Cude Sl e b 03l Ll (g3de sla
Gusj:c;)}.pm'43\;"\)V.Lp).sprg_gsﬁsaa;&u\dbManbuj"}lw
)L:.w.: 929 J‘V\F‘C"E:Mﬂ‘ LSJ)}"; (9292 C)L.w\:ub&u"- Ry bﬂfo"fl’”‘

el 03l

&;ith;@&,a:,,u.,'\.,m@wagﬁaﬂ}gﬁy@?‘afswdj,\?,;
.:ﬁdg‘iﬁ.r&g-cwdnml&ﬁéjboﬂgL;\j@q-.\;iTJéj\ud.SLibw
u{\}?mo.,\.’.lf&.]é})‘.,\.aL’SAJM@?-J.&C\?JL;‘){L;‘)‘AAL;\)\JLAAJUJQ-J?

ﬁ&ﬁ?r"’:‘kSLAg};})l‘,°‘j°"bu°MC°>&}'°)""’)“UJ)>}L€JT)"&}BtS‘J’!



00 SUL e sl Jead

8Ll OCY) lal sl S Dobe 4 Lsy o0 LS GBSl Sl eSS
5o Jos LIl o OT & 1) X lis e 5 03,57 Cows ;Y CoaST Y NCAER

Sy el 5 Db Dy (AARS ew Lilen (59395 S8 (T 53 3 e

25 e
X+Y+Z x> (M X+Y o
R . s vt . .
Y+ 400 \ . \ 4o \ .
v+ Y+ . \ NI \ .
Y+ Y+ \ \ Y+ ' \

"E;;C?V'aw)\.“.j\“\j\\.\G"jbjbbup‘ AN Je

(\v.q:.a).,\ifi@wﬁu%m\&\c&)g::wdﬁj”V&uos)jT@.\ed‘ﬂ
) b den bus jre t o 338 o 6l dls \ ool 4w 5
3 d AT el Bl

A SN el Jos ol la s 4l ) aes



S g 53 4SS 5 bl Sle 5 J gl 0f

Sl ol S Iy Ve YY) 348 Y peze - Jle

\EERRRER! LS'JJ)J"J&

Py ) o

+~~hhhhh\

= V) Y e
S Jose (&

(523933 g 53 5 V0 38 JoSa Sypo 93 4 68 JoSe gy (AU8S (e )
Wl ) o 0T (6 amlons 47550 o @i ¥ 5) oS ) 5

VD) -N bl N adessued oS v
VN b el s N adassie Ve oS v
(=) =N bl s N S0 JSe vV
YN bl g N Sasgade ¥ LS v

SNk o s w b ) pld 5 ) s Cu‘$)>j>,»¢§i\J&gg;\4ﬁd\ﬁ
S ol ) Kosoly 65 33 8 o Ll doly oSG ) oS s Y JoSe 058 Iy (6

g e g 0T 5l o8 ples 503,87 Iy ol Coan 5115) !

OLE 25 55 (A3 5 25393 Sla w03 (6,5 oS Bs5 S I ola 45

ol o 03l
(V2= 1) —VYFFO = AVPOF 1V YYFD e 4 fuSe

(V7= 1) = AYFFD = QAVEOF 1 VYR s 4 LuSe



ov SLly Sbe sl Juad

VU= VRAAYY = Y2OIVE VAT sie Ve S

IRAE DRI 7 DR I YRR P R W

C e Y e LS
Verde ) e s Y LS

Jos plmil sl S S iy 5 Jlams o 6l s s @i YU 55 o shiles
)b(M'N)QWQ)J{)&)nb.&)b&,ﬂ&ﬁ)%..ﬁf@bb@‘&ﬁ
13,8 o ol 5 g 6,8 JoSa gy S8 4T (slie
M+(r”—N):>,;@C.?.N>»er§4\{M
.;}.:@,zgggfpow&;ﬁm};&u;v;,@,\;@?%z:MzNﬁ\

woybyn |y sde 10 Sl e don ,aﬁ.u\}sguw@@,uc.?@:MsN;\
el (g3de d (hie ok T Conncly (5 4 b5 dr e 03,8 b Y oS p b

b oals ¥

GUly ¢ il s (gile o,y BB bt Cusgrge &K S 29090 Jiale &K esls
L?xﬁ@a:\:ﬁ)ﬁidﬁqLg:))}c)\}:&gfm‘_;ﬂ:&né\));uozb.@\
5 ey 5 oS Aen o5l onls (sla Ole L ST 5,8 ol 6T (5, (51
9393 dldel L) 4l sla esls t‘f‘ Agd o m b Jeall) s Sl as semma b

S sl as samme Lol e 5131 Cden 55 Leses (o 9 b ST1HIS ¢ oo (sla aziy S



S g 53 4SS 5 bl Sle 5 J gl OA

Tools (L

i osls i Sl )3 63555 Ol 4 3515 5l S oS b (63505 31 6 46 geme
.)'}n-\'d‘;i\:diﬁMU)K)JJﬁyduoﬂcdﬁo\j;&g.bﬁda

Tt (o

Lgd o fd Oledbl 4 b esls b osls g5y ol 515 o 51 e

RELEAC

o\};pag.:yi@‘ujfuijbﬁ czﬁfu.n&)}.puub S92 S Slhes a5 seme 4
s esls (g5l 5 e (s

o33 gulod —Y-¥

)J@'\&)Ualbbafg.?;&i.bﬁ@9@5%&@3)353.&5&{1):?}')ﬁ
Ao sia el sl ably 55 disd o adilile 6,8 55 slaos S 4 le Sl wiL
Gl Ll o ol K il anxl e 5L sy edd 58Sy abbl> lude 1 Cgline Ll 5
alS 6 (il 0,3 S e il sde KL ST 6 (ble Janll) s oS
olijls b oadsl cased gla ally 3L o bgs ol sla slijls 5 69y 5 S Sl
o VP Do adS (e e 4 &S Wy s a3l clabighes Gl ) sl

.@“:JQL{YLe\J'J\wdjbcjiiséua.u)'bﬁ):w.\i:)f@@ﬁ

! Data
2 Information
3 Data Processing



04 SUL e sl Jead

o3ld gulod S gy —\-Y-Y¥

oﬁé\f.\iﬁdoJW‘gﬁ 6&03\3)6.\4&6\.&05‘3&);«433@&;&# Sl
sl 68 s [l S e oesls il oy abile s Sledbl ol ol ¢

:@lﬁjcﬁ@a{;)l:g&k&m

-\J}.& @OML&A Jg.'::j: Y (2939 c:?u.pb\-\.p‘ :G“Oba Sasl! &'&5 (J'
Ll Wﬁw:‘&o‘&&f@)&& Q_gu\.:@wbu&‘.\

AL e b e Ll 5 0 oS 1> S e slsl Y

1 o plad CaBe 05y g shel s tudle (30t e Sluis! les (1 A1
“:"'“"LS.:B) QWQ)-\;C‘N)-\&&L&)‘MJJSJAS@\-\:{JW‘@J\J
el sl Jolas a7 WL i b S (6 den S

b oo Sl (Kae s Cadle s slsl IS Cadle guzne Sluel sles (Vi
3 ,ls C_,.a)kpc?w_sl.x.cl led 3 a8 35l s sde Sl isled (gl Sy Aw
b(\:ngui,:%W)&l@w}&)ﬂbbﬁj})d|6¢&)bAJ}Z@OJL&»‘MB-
e sde dib ) S Ctesde b S ol S1.05,8 s s Cudle Sy Ol e w

NG

Gy S Aske oS 5,8 el e sl By 51l Cadle s sl 2l

.T&&AJ})}\J&J})Q\M@W

Oheles pb & p s Bs) 550l s Wbl ) (e )G sl sl b1 s Jsl ) 5
LS * oslatu! b Y J—&A



S gmige 3 4SS 5 wbl, Sle 5 J sl IR

13,8 o Sy d o 33 53 008 G Y JoSe (8 drloes 1Y oo i o (0
jléb)},a:..\.c\&.{nog)f\,\ﬁ.\
Jsl a0 dmes 4 Aoty &S 05 S Lol LY

Aoty &S s dsloes 0T ) oSe izl 0F 3 ¥ S 03,557 Sy (g1 MY Jlie
.;}‘:@auloT@

.h\\\hhh

Wern ) Gao b oS5 5 oS5 a0 b i Ju) ) oS

+..hhhhh\

=\\n~\n~n

.C«M‘&_’J}JQ)MJ‘JQ)&F@W}‘&F‘&of—‘)é‘ﬁ&f—‘}j_)*JA&AVM "
EG Sioled 6l bl ols i D5 WL 55 e ealizal ST le S sluw b toles s
Y sl 53 (Solu a4 Cadle Oy shel e s Il oF JoSo 03 53 St s 3e

J)Lwabu;i\.udjbubﬁ@@b‘dT%WJaﬂp@KaJkUMjoM4.’:.&}4

G S 003 Y (Slos 0 1y s Il Y oS 03 55 e e 3o 5 LS s

a0 43S 308 Y JuSe e 33l 1y S S b U305 s 8L i 0T

Wl Ve o s3de Bon 03 0 2T AL o b Sadle Doy e slael gl
VAJJR'T,;\)FUAJﬁcls,l.u\);@);ﬁ@v}\uwgﬁ@&;ﬁm&.;ﬁ
Jg.h\’dt?ﬂ):;wo;;l%;.uTw.l{YM:&QM&@S).A}QM\;J‘KA
@ S oS lanl e sldel 5358 03 Ve glis 4 Sl SIS e sltel (gl (s

Db eV Glas b e 350 (o



£ SLly Sbe sl Juad

o Sl Sl &G g 5 AT e b 1y S sl By, OV g oSe gy
&,ﬂj@.ﬁ@&éh&))}‘jo)\.w‘)jb‘_}agﬁ&\fﬂl:ud‘)b)b:ﬁj
el 558 o Eol 33 JoS hled 55 (on plnil (g 5355 sldel Wilen 53 JoSo e
B 5@ esb o CaMdb b gl JBoslisl 5 aial S slael 5l zin S i
S

[_(2m-1)1 zm-l_l]
5o b Ll dsb o b las (6,8 oS Jas 51 S sue gla S sl 1) &S
@\OW‘JJBJ.\PQ)M‘K
oyl sls 213301, 0T Ol 5 Lab [l dsb b ol b e dsb 31 2Y &S
.b}.ﬁ:@a\.;.«fh‘a-l.aT
S gh oo o3lial ¥ gl slael 05 ST 0l 5 eslu (6l 2 V7 sl 51T ST
OleMo! eLous™ -Y-Y-¥
::;Lg@w:ﬁja)yql)bfo\j@LAYL;A;M&):
(GRAY) ,f 5 (EXCESS-3) 4w 33553 (BCD) (63 oo o 1s3e sladS )

(Unicode) 4S5 5 (ASCID Sl tgsis b > slads Y

#)3@)%&5353:.\.c«dﬁ@.x.usé)ﬁtgﬂ.\ftjab::ééwdu\f
IS 5 cnl 03 Bl S BNk e s i e K B) 2 505 e B8
rjj)l,@_falu;j)ijf\....j\‘c\‘c\‘c\liAc\‘cYc\Mi»ML:Q}LAuJJ\}:@Q.s;

ol o) b (5 o 2 HOTABLA CF Y ()

'NBCD



S g 53 4SS 5 bl Sle 5 J gl £y

wgajﬂwju;éu\b\}auvs)ﬁ9\4:{\&3)@\);:@@:9}51.»’
s ol b (6o

G 53 L (gin 5 (A5 IS L IS pp o ol ool pl lyls 58 AS 1S
J|MJJQ|j@|)J§dl.MU6ﬂw&aﬂb\.ﬁsu\ftj}a\...\i_)b;j})kﬁ-‘rhb.c,ﬁ
83 o 2t Do 4 5 0TIl 6 8 U7 w08, oS8 fs (63,87 L o il 016
53455 0Bl 5350 (o b shailen (08, sl 5 £ S G S Sl e i b
i 53 G 3 (Do pl s 43 5 o Sde ing plp B s e dlie o L
.J}«ZOJ:MJDJ&&W‘QUDDK‘SAC)DL«JT‘S;
,;uuy&”u,\u,fL;)uf.xsd\ﬁJ,\&dujj,j\:axg,i,égj.\r
5 b ably Ole Sledbl Jsls dST ol s 5 1blknl bl Sl aS™ 51 eslizal bl
‘aja;otj;;g.g;éj\fxbmuw:w\o\};@Jw\p.;};@éwuuuﬁ
b gosls Gl Ve Oyspa dS Sl PO sUe A O - IS

U b ol by sh e oaliel (I8 UST gy o St 1 4Bl are g (Sl IS s
&l adsl S YY ‘@léuﬂdww,g.;;@\fauo\;@\,J:sl,/lma?
Sl B3 IS5 5 i) o S 68 5 Sile J S wile J S5 bl sla ST
WS amio 535 35msm e ple 546 Gl 05, 0SSN 855 5 S5 S s -
L gd e eslanal

ol sk gl Ol s asbp bog b bl O W5l (g aw 51 YOO B VYA glauS
%;\Mp&ugj\ffﬁséu Ob) b aus o 1 eslamul (gl gl o odlazul
o Skl 4 & ol b (EUS ol 5 (S 5 IS s e ealizl iy
ol sl el fug aljds SleMbl Jss 4 by e slajls 03,31 5 8y el

g_,a.l;)méb)j&{ oslaiul Sy 6\.&3&5}@}?64—&6@‘ w\jgﬁw .5)\.,\5\:”:\



an SLly Sbe sl Juad

WS opl il il ol SUS 4 L s sl iules BB b aen 53 5 358 03,87
A A bl 1y o995 sldel I Calides Sl PO/0YF ol 318 5 o3 g 2w 03 5L
il Calzbes gla 0L g 6lis b o oS5 Ul Ll o0 Il

oald ploislw  -v-v

An & eoals Slassle [y ol Sy 65 4 ba esls abilejle S, b dbte Jue
o ol 6T (555 4 Gllee 5 T o LS| ¢ puolie Slasuta osls Olasstlo @l
ASGG%.&?"_)‘J}.&

Gb parlio —\-Y-Y

GUly sl 53 (gile o ,sd BB abte Cus g ge oK Sl 0835 Liules S5 enls 10818
U:ﬁ@a:\:ﬁ)jﬁ‘dﬁi4;.5:)))0\};94.3SMLgﬁ;LE.aéljJsho:\:.@\
sd el 6T oy (51

S osls i by Odo ot s lie (Ol Ll Slles g5 ool (wilsy
.;ﬁdpgwa:bui)'\.aﬁcaj:fu.arlqd\ba;\;&))cubjbj

)3 u.al:‘-éa:\:&i.:ﬁl.u’ o o Aitus ababl> j3 Sl I il e osls 20810 £43
;\&\uw,ﬁwjt‘_;\wwa;b@;.;ﬁ@fs@oﬂm@sbjda_fau
QTAJ‘L};_,AJL«G\)6&]4.»&‘}9-)‘6\49}@;&\445@\@3(:}@4&&0)‘:&}
25 Gl esly L 0T Ol (oo el (o o 0305 58 (g ol iy 5 L6
:m“;)\plpstuw\);lwéafjgﬁ,uljsdwumg

-\.:}.:» < @‘;b C)L:Lo.& LS‘J" 6\ﬁ (UY ‘SLA)‘-LA ‘5)\]9\ CSew QS)L"” ab\.ﬁ: BE (g_,dj‘



l{ij))}AQL:L&C\QJ‘)Ls::;'LgLA@)MLg‘jié‘MUﬁ&)\}‘ergjLwobLﬁ:‘)é(g
Dad oo g (6l Pl S gl siws I eslanul

AS eslamal fls Jo ol T Llg (o g aslp (il osly eals ¢ 39
daa.x.:»ljdi\.u{‘liA.llia;\;a}}h.u}.i,dnop-ljbg;)\jél@wc;)ﬂSé\aslat\jﬂ
Coew Sl aix Slde Ll wly (gla 6sls tljs‘j\ Sl as gaze lyls (o) ally & e
03ly (5131 p 5 Do 4 Aal 5 a5 aali 4T Ll r 03l £ p g ST el
D opodul ol 55l cosls Cy 3 ed (gl

0818 OloisLu £lgil —Y-¥-¥

S5 0T obie o o cdy S o s 1) onls Oleztle o 5 Dot onls Olezst L (Ll
55 b g Lo gl sl st s oSO s Ol 4 b s 1y s oK
230133 5y (ol S5
.3}.’2Gea:\:ﬁ&&bg\ﬂéhdué@ﬁﬁbw%@b(\ <l

sh pmosls Gl b S oLl g dbwy juolie st dal, (Y LI

e s 1 E 5 s sy sl esls Olastle oSG 1 b b esls Olastle (O
S

0318 Ol (59 Dlhos —Y-Y-Y

& I peie Sllas (6 dw gy Lgd ol s esls QL.:.;;-L.«.):S&LA 0303
i LS 0 DUl s S (gl y 55 sl oS ol a3l Dlaztlu gl 3 iyl
SQL:L,&Q.:\)'\uéj.s}j@(l?rilwo-f).s&;)bép\éQ\:.l.g.co\}:aq‘ssl.ij

Sl ,le 6,8 o 15 eslinal 5540 3L



50 SUL e sl Jead

0315 Olaxslu (gla osls (g e 4y o 2w )L eSS Lss i low v

0303 Ol b (3953 ool Loyl 5 L L o3l 31 (g a5 gamea b onls &K L, tgomine v

0313 Olazst b 4 s (6 0303 &S5 035581 148l v

0313 Olazst b 1 asls K o 180> v/

.wvﬁ&l{rﬁ)w}sua_sl_sd:\a)l}:gsjhg.’,ﬁ)o v

o313 Olazstle G 03,57 ks e o3l Olazle g3 (sla sl LS 5 iplia v
SRS

LA 4 0sls Olezst b 93 L g t STV

03l Olezs Lo aseud égi Sl gsﬁr v

'Oolrgh 9 ph gl Y

o 31 oy S aedS oty 8 o o2 s SN s 65 o sl s ol 2 S 51 40 o
5 alie (gl 48 sazms ﬁ)jfjlaiiélj): Wl ok 43 5 ol 40 O OIS
03 Sl plawl 5 5 a8 Sl ble b OLl b s ol s S5 o gl b s

r.:.l)}fJ\)aMbpa,ﬁ.ﬁleMBwOLaj):QL:l.‘..p)o.,\.&u.p'hi.AOT

A5l s 9 535 e L
L s b 1) 5 ol gy o, ST S o sk
ey OLL 4 28 (g3ldad 1 ke aimn il o2 S S 10009 (B0 Y

! Algorithm & Flowchart



S g 53 4SS 5 bl Sle 5 J gl 44

..,U}..i,@ul:r:w}iﬂgtﬁjij\‘}éSMéﬂALiA:gség)jf

b pasnio (5 alaly 5 ok W5 02y S b s (g prslie basliy p 795
Lyls e (63950

.M\e&df)jo)b%pQqujbﬁ))g\éb)}zﬂJ LB A

don Ly 5 il ok o o3lital 0351 5,295 T L 2 oS il o sl o 03 s 02, S
ﬂ)}ij‘é‘:xﬁfﬂjb “593»«.440 U':'}A LSJJ’JKLSLQ ‘L‘LJ')‘):“‘““[{‘) le.h ML']'LS
_)JJ'}'.AJQ,M\w))&f@wawjbdfjﬁ.n@p(yfud;fjﬁwbuL;\J.gf
uﬂg;ié‘&\f&”;sp,uucw6uﬁ,}§x\g§1>~.>,|nﬁ,tfwsg,6g>
s Ol Al sl sl b sl e (sl 0y ST g 5 el sl
g&*‘oub)(u"

OT 0 e 5 SV b Lol ol (S (02 S Ol (s b O3 Sl sle 51 slizal
s gnslizal Syl (B 5 ooy (sl o2 S (sl 5 355

femyh by Sl Ol (<

ol O ,b 5 3.8 o Sy g 3 go gt 3 4l sl DL L o) S DLy kel 3
.bﬁob;sfulq-b}ﬁ-‘b'b

1 ke b b Loduig) (o

w‘,}MUJ{QLU'ﬂJM‘O?JJva:i)jij\ui{u&‘j&\@\i&b&bab



sV Sl Sl sl b

i gn Ol gt 5 el 0L S 3 Ua ol g S eslinl b Y same a2, S0 035 0
S dzen olager 8 Sl gl 5 0, Sl s el 5 4l 5 bl o sle ol
S,8 ol ol bd s S mie s g sl sl 0L eled Ole oS ol

-5}‘3(@‘)KOTU*&;@?‘)f‘*d‘wigﬁfuf-ﬁj

Cﬂla\.goajjﬁ-\.l.ct}s-lf.\.:A_sde(alqu"boajjﬁ-\JLJLAL;)KS?)‘#}QQ\}:&A{

Wl Oy g0

yls o g1y 5 Glde 386l eslizul LV
O I S S N FAR R
Aas ol 35 Jgl gl 31, 386V
ROy O ReT IPI

1 ol m ol b b ol 0355 112 0T o ol o7 S St by sl e oy
St 2 02 8L sy &5 pl o ) Led (S 8 JSCan b oms plonil 015 4y 3
oo s oS das a el o (a8l lad 53 L i 5 (K 8 5 gl o
Aol Sl ea b S 3ol (el 53 (s Lol (Sl sl Lald a4 S AST s
L Gosins Jlsy cpod Led T 53 &8 35015 3525 s (pl a8 GLI) (g s sl o

S o o5 il o paine Sy s @ S

1l dr g OIS (6 S 4 il oy SN S 5 5
Bl aie 383 sk ﬁ)ﬁ\ﬁagg,;w(q}\
il SIS S gl e (o

sh kg 553 JU3L Jele (o



S g 53 4SS 5 bl Sle 5 J gl FA

g g S s g o S ol e (O
.c,.w\@ﬁﬁ,,@lul{a&l:\)ﬁpduj}y\f@.g”fd\

4 el ot JSC85 0L 5 Jesly s GET ool i a1 oz, S ST S s
ool ogr Sl G de pl S S

a9l 50 by foxdlyeiwd Elgil —V-F-V¥

Sl 5 Slales gl Jandl) gz (L)
L;puuggapg)nb@ﬁ;.uai,"g\,&,\mob:@uwb,w@;a\,;
S SUMSY 4 1, Hello laie (strMsg = Hello) s & sa5 Ol 5o 4 5,8 pln
'MJLS‘

et s Sl (o

SOT 03,8 1o shie 4y Siph o oslizul 02, S L el 4 i 5 03,5 $L51 s
k;@)‘}ﬁ‘ﬂ&b)bbwb};ﬂb

P sl Jedl) s (O

o> b i 0T &G 50 53 38 pusp s (b3 015 (o b Jonlly s pl (6 Ao
(oS ol KT L ¥ > Y S gas Jle gl 3sd o0 1l OT Sl de Sole il
}J.jJLEY.)"J:f)ﬁvgxsdﬁgfl?‘)('@M‘@))))Q)lfﬁé)ﬂ))w((Cﬁw‘g;.nﬂ).ﬁ
30 sk aaliyr (sl o0 53 0l smn i 55 Lol o3 dian )l ol O

Ded o g_gb; (ol



54 Sl Sl sl b

o b el s (O
.Jﬂf@)‘}oém\b)y(iﬁb)}n)\.&oOf;fl:;i)ﬁ))}—.ﬂ.]

S A= 4 9 Doygeas 3yl 3,8 ﬂuﬁ‘ 05 adle sl (gl fandl gies ol

.gﬁf@,t}wmu,y«,ﬁ;;,y

O o0 S 5o a8 58 s 1) Ll b e K Al 5 e S o

S0k 25 s

il 3 se a1y bo il 0z, S0

b 0L s e Ol 3 Y

S N e Sty it L5 5 b s el s Y
Al g 6ol Sy g il b oy S M F
sl asls 0bL 5 5T a2, S e 0
1l 25 S om0 s £ 5 s S V5 s
g

NS a5 251 S -

S5l e oy o Sl e -

S -

.Q)‘&aﬁmtﬁ&bybs.&tﬁ—



S gmige 3 4SS 5 wbl, Sle 5 J sl Ve

s S A e 4 Wl ot i b oy ST

sl ol 1y oS -

“\f‘)‘&g}?‘j‘d&dﬁ‘)‘“ﬁjé‘J°Mﬁ“ﬂCﬁ_

oLl -

gy b Oyl gld —Y-F-¥

,_ (.;win S LI Way 5 Sledbl b osls Sl sl 6ol ses ool L L,
SlaiE @1y 5> Sl gl el T o ot bl 5 ol slasled 6 dhw s 6T 53,
e D OT ol (g 5 40l 0L @ aaliy (285 51 I8 &bl Ol 55 a0l o7 ol
58508 5 Wby Ol s e (Dlhes ll Ly) Dol 5 ghs e LS
Slalion 2 Jo gz S5lar g Sl oslanal 50 o jatie aslp Sl Al e a2 2
2osde ST n 5 OLT 1 ol 2 5 g 5 406 05 8 8 5 5 09k 5 Sl e
o8 call gy e OT SSGST L o5 il el Sl 1 2500 L (S Sl s el
Dol s Sl S o DT U s el 4 il Loy eslital 5 ol
b sy se s 03,57 Sy S T 5 5 5L s Jolpe p s 5 (AET
syt 055 or 0etS 0T Gl Sjla s o8 oz S 4 6355 o o3l I eslizl

R
a0 Dl gl i 53 55 (or ealiml Sjla g S Sl 0 ) SN el gl Jes 5o

($3,1 0kl (slasles 5 we Sl sk s 3 v;,,,;\3\ iales 3 Ikl 5 (6 g

.m‘5\523@w‘5t,\;¢|5ﬁ4§w@)\§,‘



A bl Sle sl Jead

14 gel Ol 58 4
.;,;;@osuulguwoggjtjﬁstﬂ‘datﬁpj‘ 4

o OT J1s 55 5558 malizal 3315, ol e Siolad (g ¢ Jubatne K51
s Js b aals (659, cpl Sl Sae 3les ) osh by Jhis g

.a)\_s@)jﬁ-dgi

\i‘]ajﬁl)bbjf‘saosu.‘;w‘ LSJ’;f(";"’“jJ"‘jA Osls olis Ls‘jj ‘LS)}“J&:)‘ v

Dyh o adg S8 JFs s iy ge Jle

.J}fbdﬁaéu;'.w‘ @jﬁlﬂé)})}&b\b olis L;‘jf cC)Lp\’l‘_;)\}:.adﬁ.z)\ v

5°ﬁ@mﬂsﬁ}6b°ﬁf@ﬂ)j§5|&\f

El']"' U Start/Stop
sgabe . . .. 0T
LTI 9808038 0Ll 5 el

Operation T N

Unter- oSN Sl
programm



http://commons.wikimedia.org/wiki/File:Oval_(Programmablaufplan).png?uselang=fa
http://commons.wikimedia.org/wiki/File:Parallelogramm_(Programmablaufplan).png?uselang=fa
http://commons.wikimedia.org/wiki/File:Raute_(Programmablaufplan).png?uselang=fa
http://commons.wikimedia.org/wiki/File:Rechteck_(Programmablaufplan).png?uselang=fa
http://commons.wikimedia.org/wiki/File:Rechteck_mit_doppelten,_vertikalen_Linien_(Programmablaufplan).png?uselang=fa




C}JJ-«Aé

b1y Ol
NP Coew -

foame 334 58 odalin by e 15 T Oy (0 5 (S35 sl 5 (6l 4o sarms
S Al (IS amis ¢ isled domies dile Lad o LSS 1 &Ly ¢ St Olazt Lo
3ys il i S8 eSS LIS el Kl oyl 58 se (v s (il

Pl 5 ol ey Hlez Jold bl (ST sk o, 5 Lo

\ng'fja ov\ij\bﬁ: J:-\) (uj\
Vbl dy (o
TGy s (o

T s (o

'CPU

2 Memory Unit
3 Input Unit

4 Qutput Unit



&ﬁf@)’&?‘:’)du}@b‘)dy‘ V¥

SY S Ll ST el g hate 5 daloes (ladsly Jols (65 0 S35 doly e
s o OLES 1y Gl eSS Calzbes gla 23w LUl g o )

G e i) aal

JES aal g

S50 s i sl

alnils aal g

Wbl Calibes (o)l 31 Cdmw Gl 23w 1V -Y (IS
SF poNldg u>ly —1-)

S e by ankid opl Sl WLy o o 5 (ol (65 e 0 il dels b oSl
b1y 53 (83 3T 4 bg e sla dlons 5 (sl s lin ¢ iate ¢ ) gla > Shas |3
sl ally a ol sye 69y 2 adl S o tege (655 e odijls Aty syl cdge 4y
L5 s Sjsus anlad opl 0)ls sdge 1y e eals S5l Jorl e pled Sy e OT
st P oMae 5 Sl ) by gl Cad ple s ol 3 s5) Sl e s 8
T op s ool 5 Js At S5 s8 Hlaw (K5 slal glyls Lz 8 b ol , S
S 3l (Bl (oo ) st 515 O soken OV oS LT a8 i #1551 B gt 515 YA 00 51 S
wl)LfL;)ffsoleaﬂoﬁcﬂu\cf@‘ YUY a3y ssdoes Hlaw T

S 03313, 3587 Hleis ally sre 1y 0T Oy o das o (bu\ Ly Sledbl A5l



Vo Sl bl tp s Joad

S o bt Sl (S s SN (6 ankas b O el ol matzes Hle (65 0
oo o 5 o oMol 03) 355 o SYL s ool B3l D e Bl i 55
33 Joadly sz O sdes &Kl oS Sl MIPS s o315 526 o dolg (ol 2 &iL1,

el 45l S

4.9[.1\) L;;j‘ a..Uj‘JJ.g: J>‘_9 ‘_QLM Y-y ﬁ

Llg 0 dS AS s e |y opile 3 ol g 6, ¢S Central Process Unit o ,Ls
s Ll 3 ol 4 gy 4 Ol oy 05 2 Sle ol ST 2l 1 bl glaaal
Soslinal g5,5 5 Sobe pl b a4 ols sl (lin gy CPU) & jle 1 mi sl
bodijls il eoly 5 1k S s =L 187 Jl blsl 5l wbly Cmio s 0T
Sl S5 Oles 4 Oloman 0T (s3kn sl Shee Js ol 03,8 15 adsl 7 b 4 o
b s B et Sl i &K Ol a4 48 adyl gls ol el 0ile
b S sls ayjm daoijlo Gioliw (b o) ol Dose 2 5 Lns (LAl

L;b:43\1\),31]@_9);lj6»}‘,.9x))csjbaj\xhwldksjfv.h\}upu—J&gg‘_ﬁig‘ﬁ



S g 53 4SS 5 bl Sle 5 J gl \%

e ‘)@"—?wﬁﬁb‘*m@i”;ﬂv\euﬁm‘u Wbz s Gosm Fl S
e 53 T b 5 el (b sl b (St (2131 OG1 cpazz ke
o1 (g5l 3,1kl 5 (5le ¢S oS anT 5 93 a0 35l o pds OSGI 1 &S S
oKz &G 51 515 a1y 0T 5 sls (328 Opde S5 55 1) oody Sligas ol s
g0l o G d U lag s O (S 2 50 ps Sl alijls 5y 5 4l uSbe ol

ls 35 O S e 5L Sl o

AT ool a8 syl Ko odate Julge 4 ally ¢ dowy L8 &K plol Oloj ke
Al 5 om e S50, Al i el ol e e a Sl w1y K5l s e
Ji.‘z,'\;,;c,pﬂ.xm(a\?al asl a jo ) (6 b Oliwlbe g dal g (5B 4 j5 95 4
Y gane 45 3505 Cadl 0T STL s 53 ik 4Ll &K slhaaiin jI (S Olse @
Sl 5 Ka3ls (s aal 3 a8 3k OT 5 bl sns JS85 Gl 51 (S Ol 4
CPU L (558 o (2515 dols Olgie 4 pgame 53 ediS (oo Sty 1, 0T &8 (S5 S0
Joddl 5203 48T ol 6Ly J S 5 Slwlous dols (655 0 5515 domlg g g 4l
Slalte 51 sl et sla bl 5 ¢S 55 sl 6L, S ol 5 s |y L
BB (58 m 0ij1n (sladorls o 03l planil 1 o3l Jas o Lilazhls maes
Ly o sl ool 5 paied sls wlly Ctle OSGI (Lpd o odual 0ijls 5 505 oS

Sl A Hle S5 e el Aty ool gl ide Llasle s

T, L S (G TS dely (0 Glate s dulous o ly (L)

ALU
Zcu
3 Registers



Vv ALl Olasla 93 Jad

S 9 dwlee u>19 —1-1-)

@'L.w\:;a C)L:Lq& )‘ )}2.'.& .b)‘b °"L€'°J'1‘) ksaa.la} L_;L.wbuﬂ C)L:LQ.G LS‘J"‘ J}-‘j U’L‘
dl.g.dc‘_;'ib;nC)\.:Lq.cjljjﬁ.'.aj@\M)gﬁc&ﬁcﬁﬁykjde‘dw
Q\)}L‘aﬂbd‘ﬁ‘j&lﬂ')qﬁ6@)&@)%@4}\)&)}@Q‘&‘ML&&
.DJ‘JOJ@PJ{LQ;JADJSJBJ.;&‘}JJ‘)

U5 as g ¥

Colde 5 Koslen Jae 3)ls aibly gladsly ple s Shee o8 ol L J 87 aslg
calas > b‘j‘&.}&b})} b‘jjlé)})}&lﬂﬁ Jj.:f.:)\: ou\.g.oﬁb “E‘)&‘&L“b‘j
el J 5S7 dly (6 odgs

3 b O F1)

osks (655 e 0 dijls sty B50s s Jlm 5y ol esls aST e Bge (gla dabl s DU
23l il g 5 onl (S m 035 dorly (o s o g LS e 13 0T 55 e
ol b eolsen (d 2S5 Ghate 5 auloee ladaly 5 Sl i ol ols abil- L awslie

Az b3Sl s b alasl

Al a1 Y-

sopd 4 by Slhes ol L, o 515 0T 53 b esls S Sl Jows dbibl>
r.:jlwﬁ)}b ‘S;f a-bj‘.}ﬁ u\>“9 ()ﬁ Jﬁ%@&)yuwb C)})JL&GJ‘J g_s"l'.’.j\'f
L;%B,;ha;\;du)\jdgjsuﬂSC.M\C}Yc@\LU)\)JGLa\Lg&éb-L{
SIS oo Sy go 4 s o3l ol (5 alibl> gl 3l (F 53 sl YL sl Lol

5 e B b by 5 el plS (S sl ol sle bl S8 b kips



S g 53 4SS 5 bl Sle 5 J gl VA

Sl bl 1 28 b bl i ol S 135 e3linel o Sl (sla alible 1 ol
SN 5 ol iy 1 b 03 kST (6 IS il 5 o oS SN o Ll ol Lo

& g. T s -
255 0 GO T 5o 015 D) s

STYENY fRARPR

o
“
“
-
-

e R b
™

DT L L

Sy la absl> 51 eSoles glos =Y IS

S pia lgT 5ol 5o 5l (50 bl Lyls ilibee sl S35 Caliben sla dibl> 45 S

el
b g 9 Ol il S5
Sk ool ipss S5

b e g Shs-Y



% Sl bl tp s Joad

sd ookl S 313V b v (K S Lo oSy il dly o 5 S sS
DMLl Ol 5 (o bt S Sl pabedin oS 5 b Sl (S 8 Sl Ay ol 4 S Oy
ol T sy S ka3 5 15 on LS IEl 6 spd 053 (sls e
Ay 5l (S S oy on Sob O Jos 53 Sl dibl 35 S, o3Il sl g
5 gnoslizal o b 5 LK (b AS O 655 sle

s Ol tosler (S5 -F

bbbl oS (ol abomed 9558 e esls i/ DLl giws &S (gl abad o Cnl Sl e
5,8 o 1B s 5550

sl & 5 tpmty S50

Sl Jame abbls 5l iy e Ol dlg ys oS Sledbl i (6 ,luae

S 5 e Sy 4 la ol 0T 53 & ol st Hlstle oK &) gem L1 (s abail
S 2 & G M Jsier &8 Sppm |y (Jool (6 bl D15 (o Lol L)1 515 s e
55 S S Jsh ool (o0 Jsho &K 1y Jsder o 2 5 87 s Sl oD ol
Ay ol ol il oo 285 L 0Ll BB OT & anl e 5L 53 &S Col dlasl a1
ok G sla o sl BT 58 0 6,108 o jled o 1 45T Sl Johur (g1l abasl>

35 gmodeal dhw T gl 2 (s o)led oty 8 (o ol OT & il Cota
elgen 5 035 sk Jsb Sl (o, aelS Jsb 2 pd (o S5 Jsbe A LSS Sl S
GUly 53 0T Jsb 5035 ally 555 10 L3I SUlee dolg acdS .ol OT (g5l b S 55
Glae A I e o b 6Ll Ogm Sl S PP L S XY /N8 /A s sla

3305 S AS WL Loy 3l oslinal (g1 2 diagd as 1) (o095



S gmige 3 4SS 5 wbl, Sle 5 J sl A

bl g —)-Y-)

g0 T 5 B S sy e Fslize sla Gl bl O (o ) s alabl
o OB B aal 1 e o L1 gla bl ol b gy e ol s
O,:»Uc;.ag;? SleMb| Lg)\..qi} Sy oolsen g dias o s 11y 3 Sledbl
ol O}ﬁa\)g“c’,g@»w oo ies b gls bl LBl sl sl 5L (65 )
Lio (e OB gels I e Oleen 1) 355 sl 3l L1038 (sla aladl 5,8
Wl s dladl g5 ol 51 gl G ga Tl b Gl i (g alislo 3 S il
‘_gbbj..b';)fdna:u:w\ Ll s (gé}alirj\;) SleMbl (gilw o 3 Coda b bn aladl>
s 3 slise 1 g

RAM /ROM / Cache /Dynamic RAM / Static RAM / Flash Memory / Virtual
Memory / Video Memory /BIOS

ﬂﬁugjméw&ﬂbjijoéfﬁéhd\ibQQJJNGJJM\:-).\OJL&;A‘
338 (oo 03Ul rens 3lul )3 30 5 0550515 ¢ oo 51 (5l 5305 ¢ sk sl

Al L5 yo dbad —Y-Y-)

bl s 4 Vgone T (5 i ja 5 Sl 3pdos Jol (gla bl b b ST )
(ol o o3ls Olas F-Y S s oS dibl- 1 S1e dlade (Sl YL Ll gla
by D3l 4 Ol r Al 5l ke Sl eslizal S0 Julse Sl asd e s LIS
3,5 o lal 5ol dbsl> js Sledbl LUl 5 glaws

"'Volatile

2 Non-Volatile
3RAM

4 ROM



AN 4.3\.;\) Olel :rJJ J«M

CPU
Register

Temporary
— Storage
Arcas

Physical R&M Wirtual Memory

Storage Device Types

N » Parmanént

o twark

Ramovahio Intumn-': Storage
Drives Storoge Araas

Input Sources

Sannmer

Ramovable Lt T R it O i
Medis Micy Source Sources

Kayboard

ag\,duwua}s|g\fm:\°-vdﬁ

el (S bl (A
Joe Gl 5l 3 50 o osls 5l L) s 0dijls 5 b adsl (o absl> L Lol (g abasl>~
5L e bs S5 sls nl 550 sl s esls ST e IS 55 s 1y iS5
S Sl rj)? a&)‘bﬂl;@\:- C}J J‘WLUJ‘@%}JL&}Q@J}‘);{W
s osls 4y g s (6l odijls 5 B 3L YU Hlows s abadl> -l 55 b osls Jlasl Cs pu
‘__;LAL;LAA.Eéb.le‘_;:b@w@jld\ib&w\éwbwwg.sﬂ‘}h»
L (5 bl 5 o) b (3Ll o s b (s Al 05 8 55 4 ba esls o (K8

3 aal g 13 s 355015 05,8 ja aalsl 53 & gk o oo ply L S5



S g 53 4SS 5 bl Sle 5 J gl AY

Po b B g siwd b (S AL (&

s el Bb1y Ss s bl pg oy 5wl oy b (Bl (e s b (s Al
boits aladl Jsho 2 4 015 (0 Osr ool (Bolad b bl 51 g5 ol 4 oliws
O3 5 st 5 b O sk 515@\@;?”,|4,,6u\;¢§i¢; 55 I glaws
S 015 or gt 315 K 5 0SS Sl oslizal U e alible sl 555 8 e LSS
Sl 03l sl e esls oy O M 4 538 G Jshe 3,8 sl 1 J sk
S5 5 3 Shes 35 dal g (GG 55 53 Sl Lo b 5 K ST S by
oshte 4 1) bl (g 4815 (S5) p g se GLe J ST Ol &S 035 o g S il
036 dled (oo @nl 3 OT @ bgre Comdy i b5 O3B 53 okl 0503 las Ol
53 ) Slie (5le 0,3 (gl wl b 09 ST (6,1gSS @ 536 &S a5 5 b SO alia
o e e (5l o3 (sl 358 b 05 SISl (b G b dladl
S ks el DBl 5 (0l L Al 55 g s 33 8 Sl B8 b sy
Gy onl ol 598 oo adis 05 Sl o b oSS Al L piir SIS 51 e
DAL 5 ol ol oo kS (IESS 1y 555 Dbl by &y goay Al oS
V olie I ke 4 0T sdoe SHl 4 G (0l 0us adsu 1 LS abiblo o™
) OleMb! Isdme 5 okl 1) absle SleMbl abbsl> ouiS J 28 o 5 s AL
16185 AT 5 il 1SS b 5 55 45,0 O11pa B Sllas e (o8 (g 935L
Lo 9 ol Ol &5 555 (oo Lol s il 5l 53 (DB (g 5L/ SISk
S LT S 5 SsShr 6 431 5 &K g9y bl gl Jshe 33 84S abails
SN dbok g e S5 (08 31y bl ) s law 5 (o bshest) s Ot I Jatiee
Wl Bl Jghas 3T Sl O 5 o 5

oJL&.’LA‘LAJJb)JJ}?‘,AQLGw| ahjbéufj)j\gg)y).’ 4.123\> ‘sL&bd}Lx

S glyls bl (sla Jshe ol p3Y plply o ial s 5501 W SleS 4 uled



AY Sl bl tp s Joad

Sles G slalie 0T Gb & asl Kos ol lajlbe jI ples SlS” catla
s Ll (al?u'\ Iy 535

Osiw 9w 2055 jasin (Ll

s 0313 e 55 5L 5 G155k Comd s O (0

sk 6 51 I8 0l 80 5 0l (o

S s s Silh 4 Fas o L 5338 Sile Sl (o 8 she &S 4 s o3l (O

(g § 5 03 g0 it Ll (635 g0 Jald bl oS J ST 4 by e Dllee L

el ozt sy 5 ababl () jae
%uauﬁjwum&}gﬂdpg4;\;‘53.\*:,'\{.;‘5@3&4;5?5”5“
‘54.;[5-(/,:‘}‘JJJT.J}«:‘SGWJ}QW&)JTL{}J}‘)‘JOJ‘J&‘SJ‘J.GK;
o3l i Bl S g als a6 als s eyl g Sl o abl-
SIS (51 bn alablo 55 o3l eslizal 3l 1y ulh i b S5 (6)IgSS oS caladl
lo dadl 53 0,3 b g bl 5l Os e @ s Gl L A5l Ol b Sledbl 3 g
OT 51 5 ok 0,3 (6 abbl 1 Cead 2 5 Lilg oo b osls oS ST 1ol Sl
g5 ol & el (S s 3ls O 4 IS ol plonil e O g 5 s LSk o

Ay S el b s Gl (s bl b (3Lad o e | g alabl s il

133y Grhg s Gl Bl ¢ g g Sl (658 b



S g 53 4SS 5 bl Sle 5 J gl AY

'Prs3 by (S (s b Wl ()

Sl ules oo o3lizal alidlo Jgho a5l (P 6 F) 5 gt 515 ki 5l L alablo i !
TS Ol (5 bl st 4 sl s il g )35 8 b ealizal 05l 1 ke
.HU.ULGAaJuZM\

TP b bl (IO (g i b (5 B> (V&

st o3l O3B 5 st 5l a5 &5 bl gls ke (6l s bl gy pl 5o
S1)1 bl (B5La5 (23 b (5 bl S by (3L g s b g bl 35 5
ok LL Ol dbsl= l 53 5 Gl aS Cle g auie 5 5 el ow e S
g5 518Ul 53 s sn gy sla bl plad L Zd, dial s 5655 Wsd Lo e
sijls 5 5L 350 sla osls s gd e eslinal Olgy (ola dbbl> Ctlu js bl 1 dea b gy
)}.&@J}‘Jﬁ OT}\m}oMJ‘)\)‘A:{\

P S Al 31 (5 s elgil (M <

Ol b S de (g 485 )5 . its (.’, @ sl absl> 3l gl 4Jsl U : FPM DRAM

)sjjb;.pcﬂﬁbsnc,b;)}aoy;#bjub@éﬁ)ﬁ:ﬁ\%'l‘;&:&
W$ Jslee L2 Olgs (s abdl> 4 osls Jlu )l Co yu J.':f‘.,\a- Al Al g ol g s casls]

.@\@Cﬁjsgl{&
g,ﬁOgj|6\ﬁr5y6LaJ;\;ﬁru\}w,w\,;uwu@;dnEDo DRAM
Sl 51 g 3,8 Al ST alolbD da Co b alasly ya 1) 355 555 90 Slhes 5 ok

S Gy e & bgge Slles 58 (5 bl (s S aste o sl 3T

'DRAM
2 Cache
3 SRAM



AD Sl bl tp s Joad

ol FPM) (gla dasl 51 g o pl 5 0 B0 Slhas Co w5 S dal s ST 1 gum
el 4B a3 CoLKa WV Uslee L2 0l (6 bl 4 0315 Jloyl o o S0

b bl oo oslizel oL s 5 il skt 4 ke sy S S35 51 SDRAM
M\é)&g}df&&ﬁw&ﬁ)buﬂ@Ml{jﬁibj}aazb‘}»u}l:.ugbg}bjgtm
A0 dslee g glyls (.’, 63 o g bl Ll sl 1y OT osls sl 1
Ji'f‘.\a-.b‘}&@o.ﬁu.‘f.w‘L&Aﬁ\ib;f‘)bojjf‘)obﬁ«EDoDRAMD)LSLAA.EQ\:-C_,&]M
el 43 3 Sy UL OYA Uslae L2 03lgsy (g abibl 4 0315 Jlu,yl oo e
tjjwi.@\r;‘_g:g;&éb&‘_g)wQQ@QV\?WK;&})&Q:RDRAM
Jjjl.a &ML&.& LS"\"’Jg’:.iﬁ o)‘.\.a\ bl )‘4502; eslewl RIMM) djjb )\\AM\:-
s e b 0313 08,08 S 1 slinal La alabls g5 ol 25 e ol 3 Ikl DIMM,
\:ag;,\sd;‘y%ﬂ(’,@ﬂgwu‘5uul;.wl«‘wpc’,dutf»(um{p
LS Ny Cews 5 AR A S g
r;@duJ,juJ.au,@lupuotfmvg}:;lu@wwumﬂ&i;ccm
.:ﬁ@osu;wldfﬁd‘_;udlil)).a&:}i@

oslanl &S 5 C,j).squ;.w\ r} ©3 sl sl Jola a5 dbsl> ngil.s Cj:PCMClA
P54

O35 i oo oo 55 e3lizal (g1 oS b b L bl 5 ool ¢ i Flash RAM
GL&)Jﬁ@ob@\a&bﬁhjﬁyﬁf&&bw‘ng‘-,\.ei)jh.atbg)"-)\)o:y

33 03,5 KAl O pan Gy (ST Ol5e 4 Oloman A3l pels b ous g5 ol

I Rambus



S g 53 4SS 5 bl Sle 5 J gl AS

5 S 8> Sl b dasly 3 Sl 6,14 sl s dlail ERABIE L
b oo o3l o b
ﬁ,g,du)}:gm,_.u;upuJJ\yélﬂsuﬁr;&u@u;\upu@;giﬂ:VRAM
af}:;‘(.’,@&tmwu;\@;w\Q.J};@agu.w;;.uguotfm;gug}
st Ol shls s alablo 3l ¢ 55 ol oS ol s s B8 ,1EUL e 555
,ww\;&gt;%\fd,)jC;L;,.Uu)m,du_,w,gaw%ﬂauww
3 Ryd Tl s Solin Jalse 4 O Bl Olss .l (Jslie sla LIB )l
2yl S b Ky Cns

Pyl Suiles add (5 abdl> (o
,p;idl‘«g,;&u(’,&wt,,\;m&uw\;y{.\)\i@,\;t,}u&wu
e sl S o a1y S Al 6 )3 D 5 e g el 0 S0 O g
5 (‘3 ¢ abbsle s f; 6 bl gla adl L alel Sgli syl ply (s bl
5 o 3,5 BlG 53 05l G 4 olies 03505 S b s I skt 4 ) s 515
les n o3l 3905 G Sl pl) (5 Alibl (sls b1 5 oS Sy g0 53 AST s enlil (0 g
Lobs il o i S g edd eslizel 593 5 Jlasl gl sl &G ab g 0 by S
03,5 sl g 6 53 1) 0L 2 IS o OSGI By 03 35 o ial 3 Joaze S
odasl (FOrward Breakover -S| dbois oyl .ol Lol (¢ abnT abai &S5 (slyls
22 S o paia ly 25 kg hae g 5L 25se Oz Olje G abE 50
23 i Ualee L5 (FBO) Wy cla dadl 5 s outijlsy odas 0580k (20 51 4l 5
Sl B (5 Bl (g bl 5 eSS 5 3k pamie S5 5l 6,8 0 bl s
odd pa @Bl o b Coslize 3t 31 5 ol 5 (FBOY 1 5YL 5L &K Jlayl 4 506

! MPDRAM



AV ALl Olasla 93 Jad

e b ) Sl »Jf @yl b 5y Jghe s :ﬁzjfl el o sl &K s
dal g QT)\VLL):fZ@o.U\}:'-&J}LN a&jajsqu\q—jsgjou\.& Colda
Sy (O Q}Lﬂjjk.w.\)}ﬁ-ﬁ‘)m)b MLJMJ}L»:JMILAS@)}«& BE .(Jﬁ

MM‘?U Ld...a.’"' #b)}ﬁ%ﬂkd}bﬂ)b})uju‘u\a

Olej 53 0313 03 5 (o g aalip pite ply (6 Al (5 43 Ab oyLal & Jlilen
53503 3dome (S35 wbp Ol (oo 1 ply (6 Bl 5l (5 4l &S Ll L
\ijjx;‘u'(J'.l:.wa\ijo.sj.gg;.w).sl.aa_sl;Sé)y).sc,.&)}oT)al)Ls.\;_.ka-QLc)Uo\
& Sy @b Slles Tzl i Iodoes 5 CIbl Hn 1) a8l 5 Cawl o LBl ol s
Qéw)l:.«..;c(:l)&Mb&h4..2\;Lg\ﬁm:b\QG:@IQT}.:\JCQJ\)&_.&;-4..11]?
035 JoaSG B ST Sl bled o ke O lan (S p gl 6 dladl s Ll o
b bl 51 g 55 cpl ol s 293 4 O3l Cad b g 05l o) gy il 5 (0 0 02LeT a3l 5
S8 gl oy LB b bl 55 5 035 sbezel b6 503 S eslizul (32l G )
g dal g sy ge o ST skt 4 03V o el s aled Juli S S
op 5 38T (e g 55 6l b 5L Sl I (S 5o e 4S8l g el S eslinad

) Jglza
m.:ﬁ@asu.zdgdp'y 45\;”\)5)'\45\&)5&45&&”\;%L;\J.g(ab‘_;ad'zéb

:,’\xlg,pu«léua\;law@s
ey 2 b Spy Ml BB el s bl () &

Gl pshe b Sl GVL e 5 L35 Oy ks pl) g BBl Sla 4315 A5
W@l L6 @x\}swsaﬁebf\)uwb Cf ol 3 el Cf o€ s g

Cad b (I Olsmma L la 4Bl 551 g 5 LS (oo st 55 g modalipl) (o b S0

' PROM



S g 53 4SS 5 bl Sle 5 J gl AA

il o ol cla oaws 1 oslizal b Lased a bws Llg o g odd 45,6 colie
el ¢ Al wlie b abl 5 5l gy pl Slsle digh (6 asb (Lisd (o odoal odias
G 2 or o3l b 6 S O g 5 S a3, e 53 S 5 I L ey
3 odkd osls b ke &S5 4 55 ok 5358 (e bl O 5 b 51 S 5L
Lok dal g oyl el ) ldie (g odins Ol a5 odd e Ll ¢S 4 oS 5 pb
s 4815 S Il gmadsl Sl s s 58 S5 1o b Jshe plas Sl 4 5
S i & sk 65 i i pte 4 el ) sl e sl pl) (o (s alsBl-
YU 5y 038 o oslinl 5 5 m sk 4 ol 0Lz &S5 Uyl gl okians sl
s+ (Burning the PROM) 1, 35 AT 3 .55 dal s Ot 5 o o Ll olad sy
f}«su‘d'ﬁébQWJM6}1)“%&‘5)‘%&5%(‘)@&“@5-4&;
3 5 O a5 e Cob Wl g5 a0 s iy 28U 5 Juol OL 2 S5 5 00 5 oS
5 Sl onlin Cd (Sl el g s Al S5 O b Sl i ) e 0303 S
.;)uwuﬁ@l,m&@‘sﬁ)uuﬁj\chf.\)&@uai“s\ﬁm;@u4;,.;@,.

"ol 2 S1b b &L ply o (S Wbl (Y &
)sa\ﬁxdwlq.;jyy@jlgf\)&L;La«.&élp-jﬂjéuq.]éél;-)’\ésﬂ)lfum\
Li‘S;Mdfli&;i)muﬁ&lédsuu\}shﬁéduwb.@\‘}:l}‘_}iﬁcg}aﬁ)’“@ﬂ
el o ) sl dabl (sla abl 5 .ol ods = e (sla L 4 e Sl ol o S
SV oslital s Bl ] Db gome 03503 L3S o g5k AT pr OIS (o
(S S Bl iy (shysle pols IS5 G 05 8 bl Lol & ol ol o8
5@\Cb&gL;@t}@;yo.\mmuﬁ&;mumﬁhﬁm@uy@;&\
jlw6\&:.;z6\)\:}guMbtj&il.u\;ﬂuG\J\UABCL&)H)}\:J}&_Q

! Programmer
2 EPROM



A4 Sl bl tp s Joad

5 o 3555 dal 53 g ge Sk ol (g Gl 5 Bl G 3 Bl (o O s e
S 4SS oY & by B8 slasmBlS Sl e Fl 53 Gl O
RN I P SR - RSP POCIES [ BT I G BT S RPSRE YN
A3 13 La 4 (pabsle Dol o e S J ST 203 Gy b 51 B e psls )5 50
LT @ jio 4 G e o pshte 4 3y el S5 lEe glls Jshe
09 2SN Joun uis skiie 4 &li g .5 dale 5L Fowler-Nordheim Tunneling)
BYIC-RFSIPIICH PR (i o DRV e S [ 5 -0 R SN v IS S SN PPN
Aol ads o) 5 ald s 4 5958 Sl e s Fs O S 5L o ed (e el
38U eiS ey oSG e slis s gt 515 4 550 o Lol G 55l s S
5oL eSS o3l ol 4 ST Y S5 S 3 5 0k 03,8 53l sl 05 S sl
C3 it Bl (6 dmie S Ulgia site okd 55L5 (sla 05 S sh o o ge |y i
235 oy 5510 pelan " S S bl ol o8 ST e 5l 5l ys 5 IS
Al W0 S i 3 Ol & o g 53 ol dal Rl 1) Hsld s 4 el
Ja5 aT 700 lodd osls Lol 55l 487 Slojag dalsst ls 1)) Sldde &y gn ol o
S dal g My i o 4 e o3 S
g:,..w‘&\A%)JJLE\)\J@MSE&}L)MUJ{J{B@-U‘}S-Méé%\:—éd‘j&ij‘
AL o 13 1) e O gl o 5055 5L LT plas oS

338 &L 0T Sl g 10l 55 Sl (o0 ply (g 81 6 Al 6 s 551 sk

03 site gla 03 SN S slite w1y b5 (6351 51 e 5 b 03905 ST (61
VIYOY Ll 5L iin clysle 6 andl Gk 51 5gb Solhas 3plublinl 15 S eslinal sl

! Floating Gate
2 Control Gate
3 Cell Sensor



S gmige 3 4SS 5 wbl, Sle 5 J sl q.

Sl 0T Sl gomn plad 5 0355 ol aliblo g cpl 55 Cod T 5035 8 o pln
|~\:—Q\OMMSKSL:;&)“)QTW\;@J;M@BJ-\:-Ls\jJ..&M‘?

315 ab g e 0diST  STL o iy (glysle (6 andl ) 4Rds A Sode 4y g 03 S

§ Gl By ol Sub el Gy wby BB Swles L § abls (1
'L

o3l oy Sl pl) (g (6 Bl 4 o lie Sl g 65 ol (g ol 6 Al ST L
s AT 3 0550 JWs 5 Lol Ol s L;;jg Lol OTLS Lol Sl sues
bl b 5L 5L oSS a8 Sl Sl 55 0T sdoes sy ol skate 4 oS
ls (el ply o 5 SIL G Ok L G ST () by BB Gl LB gl
Pl 35 D 56012, 5 5 dpadin &7 Sl 3 g 50 Sla 5L &

EPUNTAPES RN - U PO - S P g NESP R WS- pip ey Py VR

3 el Ol g pla3 03,57 S| 4 5l w1 5 51 (i ok 6l Y

g dal g ol o G (8IS p ke ba 3l 3 £ 5l 55 O Jlasl ¥
Sheslimal U1y Jobe o sla 05 2SI Ol 5 oo ¢ oin Slysle (¢ andl I eslitul 548 4o
G Sllee L3 8 b Cundy 4 (S Ols 65 S8 4 5 s sl oS
Sl ail 5.5 8 s 3L 1) LT odows Olg o 5 0l L5 5550 la Jsho o sl
J;?é}ésu&\;J:Q\ﬁ:}de‘.&‘%T}.:l:ml?ﬁbcﬁl{&Mﬁ)zé}é
L;b‘b;&:‘v\ﬁbrjyuﬁc&QM@ﬂQQbW\\L.m.ﬂ{@é\féb)‘f)bjobﬁ

.M:;&upuéudﬂlg-

' EEPROM



a) Sl bl tp s Joad

@\rb&jsgéuwuj\f\s@;&450,:15‘5@3564:1,‘@;,\?&5,\;}:
ks'.ﬁﬂJ.:.;j\Lg‘.b)\.uj\ﬂ&déé\:-)b..Ulob‘bijY'ch“.o.\..iaa)\..ﬁa‘g;i;).kmq
L,:su,g”u.:o\;@au@t,a.»ﬁ@umub,}b@@\,bouj)“.u
«Ee\:-qq,..wéatﬁéb-tjj&l\.:de.'b-1)3}5@04.:5\55}1{454&\;)’)645-5\.&
CC,Q_L:O\Y Y‘}w6&&5}&})‘&03‘30}?@‘;Gﬂ(ﬁb&}:d“sh
S odas asli rbw}@a&w:@jghMbw\):yjé\j.x}&@w)}
DB A lysbey s o me 33 9340 C)\ﬁ-)lmj\ﬁwdjl:& T sl esls 055
g5 ol 5 sn T e osls 0 oS el Wl o Ll 355 B p 0L S 3,8
Je®S eandein Jow g ally (65158 S (gla o3l S 345 oo eslinal Al ge )5 abbl>

g o Dl ek ) &S Sl 25 5 LS e
25 Ol 9 Ol S Wb (o

g5 35 ol s 3 A;t,_l,,;v”.’,&uwu)lupu@;p(\)swuﬁww
DAL Sl (s Al 5 2STL Ol s bl Il O le

o533 oty 5 ply (s Al s el ply (5 A 13 e sl Ol (5 bl
50955 G5S o odijls  doly b 61y dm s bl § g opl OIS 3,8 FNFES
e 15 81z o oslizal (5558 &S bl oyl el ol 350 555 S5 plm 3
5 8es 5 o il Olgs g abble ¢S Coda p tege (Sl ably o abbl> cla
Oley 5 bl 1 eslizal b ol (e 48 sl LS| Gl 458 e O3 4L,
S5 i ot 428 s 4 g g L ols Al plonil (6 2 o b Ol Ollee

1335 o blimal Ol (g absl> b abal s

! Buffer



S g 53 4SS 5 bl Sle 5 J gl qy

Dl B s gte 4 S ST 5w gl bl Sl eslinal Olgy (o 4l (o558 (Ll

ssbie 4 0T Sl s Sl g0 1l 53 348 oo eslinal Olgsy (¢ abibl> 1 87 L) (O
Séjfp):.i;i;dnucaChe Hit))‘)éﬁ%\}.)ﬁw)j#));ﬁ&bw‘ﬂg
LU 4L, .;ﬁ@af(lCache Miss) diils 5 o 50 Olgy (6 abisl= 5 L 5, 50 Sledb|

OV e b S 457 (6 aliblon) A5l s ol Al 15 g (gl 0l (als sl

U3 padiadl g G b b S 555 s ams 03 dgdoes Olgn (g Al oIl (o
.wtvs,wﬁi;L;;uaﬁ;sduauﬂwohj\.mduf4{3,.\:&\{

35,5 oslital Olgy (g bl 4 Y iz 5148 Sl dal g 3o 5 Ol (&

Sbl) ¢ bl ples |z oS el ol T s Lk 6l Sl (S S SV 5 (S
s s Ol 6 bl Sl eslinal 4 S50 Sos b sl WL Oley s Al g 5l s

SiL sl

S Js 3,5 Wl S g o e 5 )0 JSGH S S8 OIS e gl o
e &5l eslizal Ol (g abil ol 3L al s il 3 (ol aeShe B 5 b 4 4Ll
bl (315 Oljen 2587 5 o 2l (6 (Caed OLED) VL oy b g il oS

5015 S bedijls Sl gl o3 dayld 05 8T el b e b1, 6 b o
JSo 450 0 pdn Al 46 K s o5 00 a5 6 Ll O e 2
Folsgd abble 4 olaws L2 Ol g bl 5 L1 1 eslinal O . Cubls dal g5 1y 5 55
JL 1y 355 oo Sl Olgy (¢ bl 1 oslizal a4 .S sl Job il b

Y09 Uslee L2 Olgy ¢ bl Sluie 1 .35 8 o odijlsy ol 5 Sol 5 sl



ay Sl bl tp s Joad

G bl 4 by e ol Y0P il Sl F Uslee Juol dlasle b b 5 SulglS
ol sl ol PP Gsgal 58 4 3B s e gla iay )l eslited L Olgy

Sibre S 4> (z

b gl abl) gl Jale w55 Jgltee Gl i 5l S Gslee (o abbl-
drlgo 4l 0L JLial b 5 Jsldne Co o 4y odas Sllje 4 a5 L G 38 o - Cool
YOF L g VYA ¢ #F b b L sguoe ls abidl 1 bl = s b aibl,y ST .l sl
4 sl i ()l 5 glte 4 s iy ST 3 5 g e dlablo Aules e eslizal Sy L
S 9> el Ol 4 558 ol ge 35S L 5 03y Sl bl Olejer O s
Jlsl sl sl &S5 5 g 85 5l 0315 & ¢ Jole o Olajon sk (1)1 oS
w336 0,5 se3ss Jed bbb b cabibl oL PP L 5 YY S Sl 1wl
SIS g Ll G sla ] S by odd &yl Sleds 1 eslizal
5 sl Gl LSl s e il S, 5 I G i ade e, Sl
SR Sl S Tadoe s (sl a3 5o 53 G i el (Sn 0T il 3l
Slen ababl (655 53 ol (S3len (6 Alibl Sl eslial 4t o 53 3 g e s,
S iz 03 338 e eslimel Chw s Ll Cd 0l Sl gle abil>
235 b albl 1l ad 813 eslizal 3y 50 2S4S Lol Al )3 5 g ge DAoL
ST ol aibl 51 by O 5 pb oligd oo 0,503 Cidew s (S35 » o SIS
SOl Jlo)l Slles s dal s @l abibls 3 b wl ¢SS il 4w

3,8 ol SIS 5 s S s S35 p ol (s dadl



S g 53 4SS 5 bl Sle 5 J gl q¥

S sl sl (5
45.\3}5@r.:..,.ﬁ.?GL.alebf):qLao:l:qw}.ﬂstjqu;l{@&\q-sbwb
Sl

losls 4 ooF 5 o s b il gla abil> )
ua;\;@ﬁmwﬂgpggduwu Al

Wy Wy b Nl Sl Al () o

Ll 15 0T 51 5 sl e3ls b ol (6 0313 &G 4 Oy (12 (025 5 (o s B3 0
a8 Sladd ple ) Sl L ol (g ankd K 4 Oty (Gl S e ge Iy LSle
4wbm)\y:51u)pm@&a$g;u:”A{S&L?L;wuajstj\fﬁ
bl (sl osle 51 OT pebaw o8 sl 5L sl Jsb b (Saadly (6515 (ombline 15
645\*5“)‘:;}‘&{1;“-"5}5‘s‘@?c"“a‘éjjdb)@63)b°>‘>)°ﬁ°@x
3N L e Bl e O bline (5 0 sou bl y a5 ol O K

5 OBl (sl ol dn &S5 oS W8 e 5130058 1 el 4 gl oSis 5 lajls

sbls GTBJYM .%&L@TJ}DJ“};6@‘3}?}5#0}}})}3)‘)&&}3
Lg\.h ab‘b)"Sﬁ\{dﬁrjy‘ja‘yg)wbazbﬁw45:‘5.36»0.3\.5.:.“‘ dm.:]al.m

ssbie cpl gl omblie b Sl 5 Vgame 55 050l 358 4 Oliiy (g 4und 3 50
.»Jf = oalaiwl



10 Sl bl tp s Joad

b lae g 5l (6l 4 pas 0-Y

foafind (g ud b (Sl Sl Al (V3

odd o 3 L;bo:\:j‘gfa}@‘}aaqﬁm))@ C)b:dr.:j:*ﬁwjua G| PR
oo Al 3w Sy cpl 5o s hd sl e3ls Ol 4 (65U 5 358 anl e
5 sd o S T o o3ls 48 9y (o SIS Flm 4 s gl Bl g 53 5 5l
$ €5 A 3L (o S I VL Sl o s S 8 358 e sl
3 (T $Kgs p 5 s Wl s (g s b (Sl (6 alibl Jglutes

s (g abdl- g 68



S g 53 4SS 5 bl Sle 5 J gl 47

S35 3 (srablite b €5 51 (s & 5 7Y S

Sy S Az SN e S Gl el (ol amio wblie gl oS
YO L s s S on o5 eslizal 3550 b 035 8l oS T 51 o5 o ils bliin
S s Sl b ESs ol el gl ol SLE VIR T b 5 5l
Fomie S (2l A 5 (2l D0 (sle S8z 5 Sob STV 5 b Ll ¥/ CSs
Sl eks S b S gl 0 pls (6 amie plir Sl Cden gla s Ll ol
3 i ol Sdew gl s 5 b onls 4w mwd Cb e diyls pwbline RE e
D 5 SVl o3l G e s 4 s S gla s Cb bl e oS
b oo Sl Syl o 3 b CSCys b b & Sl s il 0 ColKE )
£ 318 gl Sws b S Sl sl aieb b s p 5 S s s i ST 2y
N lasP 4y alie sl b Al g ol 1) 55 (8 ey s S s (Sdly

.xlomijjtw%‘:.u@ww

o G o jles e S 4 09w 1 S Aited (655 jelldonze (5l o pls LayLs 1ykaid

3J.ZAJu.aNJL:&g‘_<iaﬁb)bﬁ.@‘p)@ajﬁjutga)w&.xﬁ
L,E o5 asls ol g5 b esls



av Sl bl tp s Joad

gl g aen C3 b Sl LS o (58 D |y s o 1 G
oS el 03V Lls (6 a8 Cls s 5035 S 0w &S ols plas 5 Sl Bl e

s gl 35 3 1) (6 pt sla 03l Al g b azsl axdls ¢ i J&s s sla, L

s S8 Sy S ki e esls Gb5L 5 0,3 sla abey SISty
- slyls 5sd oo e osls (0,3 Sl VL CelylS ol uiST e eslanl
.Mb@&:@'b)%ﬂdﬁaﬂ&@)b@)u

Sl dmbo 555 5 il 55 A 6;5@4*‘&{1641:“}{““‘3 Sop sl $SKas )3
5 ol UG Ve g 3 s s ol e iph e 5 polie $SCaadly
&@,w;jg&u@,\;wu@sm}m&@@\.g;wtou)lwgﬂ;w;
o3ls cg“_,.u\)}gjwa\r\) L;.swc\ec\f@.\}l‘,ﬁ-bjéf;})s Al 3 g 150 ys o shalei
Ol5 o smsisl JB s sl ¢Ks 53 8 Jls 53 Cb g 015 o HLSS L 1) s
Sop s &5 53 4Y o Sl eslizal e (5535 3 S ST 5 b lajl 1y L el

.UU}.Zujc«)b'l.faf.\i)\:&‘}H{oswld}@}grhgsdjdsc\faud&l{

! CD-ROM
2DVDs



S g 53 4SS 5 bl Sle 5 J gl 9A

S99 w19 Y-

L;.ij)lj)\f "}";'@4"".’.‘) b)\) U’;)bﬂ J)}.a wa\swl LSJ:-‘) stﬁ)ﬁ Jo—\j
b o&as ol A8 e syl 1y OledMbl wns LIy 4 et &S (35,5 sl oK
&\ﬁdffoﬁj\sﬁb\)\}&f@&@\)'@Qd\i\)ﬁé‘}{@Ql{jg‘)QbW|
oLl sl alf@‘_;uyuuum_l, Sl 3905 sa s LS 05lizl T 5l
Al oo JGSl ally 4 5 Lsd e Bl 3 Jase I L osls b oSaus ol Gy b 1 457
:j\ﬂj%sj)jduo&:mbwdj}\j‘fﬁ

'ouls” dao —)-F-)
jc,uw‘ﬁfrjaju@ywGK:MJJ‘.CM‘LQD_}JJO&'MJJ;J}‘&-t:.lfw
SLolbe 5 IS (e3liw 1 bl amis . Ligy oo LS L1y 4 b osls 03 S 505 gl
JB K a1y s osls caylie 5 das o HLid 1) bulS )8 050 o 1S5 S ST
55 IS w515 55 JIKw IS a Onls HLEd LS e b Wby s E3ls
LIS mien 38 bl U1 G (s dbgme 53 1 T Ol (o (s 4 5 ied
0313 5 55 Sl odd e 01 55 K 4 & ol b g g ) (6l a0 sazes Juld
) giee &K Sy i opast 53 Y STy 5 Kaales | mdsw 2 undy
s e QLGS 5

! Keyboard



44 <UL Olala tp g oo

S 0 slaualy
d
E OEOE CE0E AEEE .o |
= ) ]
*Ii .
] i £] J
[] Lo |

I I I
Ao jly slhads e slaads  seas gladly

Wby LIS amis 51 oles V=Y O
Als” dio g3l (A
LN Ll ol 1,k S s faST 0STE ally 5o esliul g8l AST ain
wl g planil glaie 4 ol (o aAST 005 381 (ST domiio b ddaly o odd Jles| Dl i
el SB35 50 la
S ke LS amio g 55 o 5 gl
ATV Y b i S aseis )
LSNP LSy s LIS amdo Y
WSTAY L LT s ldilenl WIS amis ¥
SV AL ol 4 i S i F

OUT 65y LIS Jil)T a5 o35 5 o atbes (SIS doin glyls LU I sla wiL),
CLAIS (S amio O S W5 51 el Sogline 3 liliul GladdS asin L



S pelige 53 4S5 ALl Sle 5 J sl Voo

V=Y S s a5 jshilen .bilas sed a3lsl )bkl GLASS amino 4 G |y ol

Fnl S lize LS g 5 Hlgr (61513 ST dmis sl 0l 0313 OLES
I 5l sladds )

©ods sy

(c\j) 63,5 gladls Y

S b S slands F

G Oy oo T eSS w0 a8 Wigd oo ol |y S a1 idu JS 0515 (slatdS”
b G b oo alin WS amio 535 1 B sladS LT g | oLl
Sems Ss e ol la w3 wbly Sl esliel p 28 L Oljes Lol b
oskie p ..\.l:; rle! 50 DMl 39,5 o 30 1y 34 ol sladlS
3 @V o Sl a5 L3 S 15 slinel 3 50 LS mis 55 (g3 (sladlS
ST e Ll WIS dois 4 LIS VY L ds gazes ¢S5 (il o 3 Oy ez Sl
VAAS Jlo 53 Gl Cla gla cpiile CUel wlin LIS amis (g5, » B8 LIS
4l S s Glles LS 5 ki 1y o5 adsl Al wdo ol o 6T 2S5 650k
A S womis Caad 1 5VL 3 5 e 65 g Slles oS 5 ST L1 0T
IS a4 08 o bl pte by 53008 Sl e Sl eslizad b k,S
Col s b RS SladdS s ST 1) (i Slee b 53, slalS
osSme I L) S e G bl cpl s Ligd e Siule (g i 5 L O J 287
oks oslitl AL amibo (g3ds i 5 5 ofl S 4 bge isn e (T O
Kl (6 amio 59y L 0K &S 4 536 01,5 Gsb sadS”  eslizl L



Vo <l Ol tpgs foad

b2l 5n 4 3B O (J a8 eSS ealimal b layl5al p 5 Bl 55 55 ial
g dal g 5 e o
Home / End / Insert / Delete / Page Up / Page Down / Control (Ctrl) / Alternate
(Alt) / Escape (Esc)
Al dmio jlisle (V
).s\é;,.w.il.:@u\.:lfwc?hp>J§L~&))E;a4{.x_.1§m¢§’):>ﬁyda.\3}bﬂ
DIk s ¢ g gm pl o e Sl § g pm pir S| (AET 5 C s
Lo adS” e 5le 5 LIST om0 51 AETT N
OT 038" b oo 5 S g Olee Y
W(‘Lﬁsﬁ.;,l;,\;uwﬂ;,wuﬁu)\,u,w@&;@ﬁiu.gfw,_;u,l.u
dS S 05,88 b sd e S ol ST 6K 4 bg e (g ab s il s ST
odijls T o 3sm e Crrd Ob > &K sl OGI 5 ol Slde w5 g ge alols
b 3 y5e ST e g daslie (sl 0kl s Hlde &K 45 s 0315 Laeis S Sl
Noged &G b SIS b 58 s plnil gl (6 bl 3 g ge sl ST b
slde 53 XY Slases s J.:lfr\.,\f Xy (ay\.c\ o4 b esg olijls gl ) anlae

GMLGMJL;QQ\AJ&AQ)}@J:L{&)|U&§A§L;)}¢)JJ)‘.))‘}LAJ:S&}LA

' Typematics



S eelige 5o 4S5 Ll Sle 5 sl VoY

AL 7 b & 6hls 0dd 03,85 SlaudS’ S 5 LT o8 58 sl gy 2 0l
)b.\}&@J\MJ‘4.7‘.;‘)Ls\jadfcawujﬁaﬁ))y)bcbwu‘}&ﬂeda\ig:,.w‘
ijﬂbbé}&g_,;_;a»b)bﬂcwfd‘;&bau\.:lf)w‘.\o&\)Sh'ftw&é)y
5,5 dal W HA G g anslin bs SIS
OJL&A‘.LA;WQB‘M%L;;JAQEF)JMJL@G‘JJJGAQG;jy)\-\.:lfw
4:“‘;"3bfﬁuﬂwd""gﬁgfz)};'b‘d‘ﬂ”ﬁ@°>fw6w6@u)"‘SLS‘
ol am gt g 0sls asis |, OT AIS amio o 3590 0ijls .MU@\J..})QS
olas QL&;&)\JQ' ij.p‘bc;}wcﬂ QMJ&J?}J\;B&MM\?C}.;}A
‘54.:15456?)}.,9):44&&»\}5-@fﬁ):wé&&ﬂja:ﬁwakosﬁé
S sls dalgt i ol b alsl fas ol 5 odd (1SS Sloj e gl 1y
b B Slhas @ S LS Jluyl ably gl 6, SO Doy geas |y (oS L 15 dead Lo
iy S o S
AWl axio sy (5 H9Ld (Y
UMM@N&Q‘_,;)K.LS@@DL&A‘G;FQ)LGSALSBL;))U)‘L&{SW
o b dule e 15 OT 2S5 53 8 o e S amis (55 p bl &S Soj
ST S5 03,25 0o 53 5 03 pSowe LadS dial s o b il | LadST 03 87 &SUIST
Solime gla gals I bty il 53 338 ) s adsl Sl ol 03,88 LIS b e
:)'|.,\.:J)L:.o‘a§_s}&@aa\.é.;~\
Rubber Dome Mechanical ; Capacitive Non-Mechanical / Metal Contact
Mechanical , Membrane Mechanical / Foam Element Mechanical

I Bounce



\AS <l Ol tpgs foad

@;a\);.@l‘wjei:;xy‘,\:Kw)“ma;um@:yé”&a;@m
oS ey Oollanil 5 6o 5wy $SaY 6 655 ST p ullS i
Cd (§35 2 Oty 85 33 8 on S (S o7 Slaj 5,8 a5l 3 S 1 S S
Eob 5 alie 3557 (0 53 ES o 4l S 1 iy S Dt LS 50
(n S 35 adls oS WIS & alsle bl OS m ul G 4y e o S S 358
i Sz 355 o by LIS S b3 AS s eSS e le 23 0T gl 1 Sl

Al F e adsl S 5 Ko  Isdons
9 o Bl oo pslas 5 O e SV (655 b S amins glo e
S g 25 (o 2 00 L S e 5l Sautl ¥ S 1z il o (S
it Sl B SladdS il (Saadly (sla e e b 53L5 Cald fee 53 (sl 63,
A by sle ST b (Saudl Gos & 51 Lo 53 5 0355 LIS 2 5l s
S S o sl (Ko wlio gl LIS wmis 5 ol 51T oa oslinal LIS

S ah g oslaal &bl 55 Oyl B sdlS asie

amino s Ly e gla (5550 le bt LT 55 &1z s SGSG 8 S5 (sla g g
O 0D K g oy e Q\iﬂl.a@;}u @\)J.M;@nml‘ylf)lw&j\.\:lf

Sl domio DY (P A
j{abu‘\)r)ydw)jcdtlfwLgaub)léﬂc:j&@dwj)kajL;A:KSGLA)
ALK s b ST bl o et 0 5d Jlal L1 Sl Sl (0 S S
g5 4 ey bl 53 28 8wl 58 5,05 Cd b Syl VP Ysane & (o) Al L

I Rubber Dome



S ewlige 53 4SS 5 Wbl Sle 5 J sl V¥

S 5ke ST i sla skias Jlail Jgltse ¢l 5l
"3 o e 8 o Jlail )
"5 s o A s eias Ll LY

T ool o ol s edas Jlasl ¥

(2l ) s g otmns Jlas! F

b Ty 5 (oSl S a5l oins JLail o 5 il Sl o gy s ookins JLasl
(S oms Jlail Lt (5o (e 53 035 50l ST o 03lizal Yl g (g o> JLasl |
ok o3liul odias Jlasl gy Tenl 0313 o ol g (5 oins Sl 4y |y 555 Sl ¥ el o
O,;jt.;,ac,sawum&,w&wv(}yw)d\,;,u}g @L_;W\;\)u
(50 1554) G (SA1 Ol jn 4 S s Lol AS a5 3558 G 0 § 905
3 S 33,8 a5l 4Ll S g LIS dmis 0305 oS o bIS.5,05 3L
wmio 0 diS J S Lawg OT Cope S 338 o fate a8 5 4 AlS amin LS
Pl OT Sl s &5 035 patzms e 6 G (5 oS J S5y (o plandl LIS
S Glej el Jale ot G 4 LT ol 5 S wmdis Lo i JL)l (sla 0305 plas
by Gslize Sles o3 8 o8T S i a5 Jlo)l (5 0305 3 25 1 Jole

s dal g plosil el 2

' DIN
2ps/2
*USB



Vel AJLib Olesla :r;:&@

oslghgn (&

b o)l 5 g0l ol g0 03,57 515 LI s 6Ll L Oy (0 OT LS (hles 51 (S
o gl S0 g edlshee (B dish o Jos Sl 4 e Dol s B 6 dus
ol S SO e S D g 8 S S T o)L K s5d e 03ls S >
!,uwzu&}gxfé‘,,“,wy.w@df4;\,_1,,@%\&;@‘53,);
2 1) @Vl wbly des o JEt aLly 4 ) T 5 A8 o (SSsSU1 i 4 Jois

Wl ot 43 S a5 Kl 1 aall S o g o 5038 de § B3 5 0L

g ot 4 A s gl ' OLUSS b g 633 VAVE Ll 3 o)l s
4 &Ll Og,m 3 0l5 (0 OT SRS 4 &5 09 g S 5 G 05wl SIS T
o b (S K &K o)lphisn a 0353 L3l g s 2oly 4 0T 033 (51 g
s o Rinled 55 i O s o5 Lol ol pdgn 0315 IS b oS 3005 s
Sl by s gl 2l gl Calides (Gls Laoes 55 ST Sl WIS L o)l 5l 00 (35

MDGAQW‘JQ‘)‘}&}A&MJJ}@‘J A=Y JQ-HUJJ@J&{

ﬁli‘)‘_;c)‘ﬁ}a)tﬁ-l.w:/\—*b‘m

! Douglas Carl Engelbart



S eelige 5o 4S5 Ll Sle 5 sl Vo7

T o) oS ol oz S5 ol 5l oyl sdge 555 o odaline JS& 3 & 45, Kken

Sl (S 5.
i baly SSLE claan 45 555 o b g gd el (S 3 05,88 L
Kisles ¢ amio oS 3 bl 4 5 sl 1y S a8 o Ll S 4 dy S
SU Oloens G gp cpl das o il 1y SSUS laan § o g cpl by Ll
o313 HLis Kol (6 amir 1 503 ol o lsdisn o (s 4S5 L &S Sl b il al g

.J}.w

%‘Swé.r

):\J:ﬁ)lfa;i.ﬁMf:d\.@\o..\i}fﬁjg);;dmLg\ﬁo)\j.&y%éuf:

:.A;fu.e)lfuijjjzdgA‘.f.sa\..a)bha)\ﬁy
03,28 HLSS ()
0 58 s (¥

olshan o 6 4aS'> (535 035 48 LSS 358 03,85 gl S sy Sl 4wt
)s.aj,ia.sfi.éa)lj,.i,j.e%(54,‘55;\445}“3()\};94{.:)\.39!”@4.3\)6?‘9\.&.:»&,15\_9
Soyge OT 3 ayls 15 ably Kol (¢ dmio 555 J glas 53 § o)lal &8 I
Laokis s b Laasl a4 Logs o 48 laslad 51 (oSS (55 ST el 308 od sl 2S5 e

.QIQTQMM\.&'&L&Sa:b&)mﬁauoTuﬁnﬂé)L&@\

il S5 By Sl odig b sl 6K 6l 2l 8l Ygens (6 4eST3 4 05,58 Lo

Al Gl s eoedalie LT 55 sl jgd 5 basled (sl |l Jl= 5 b 5L



Vv <l Ol tpgs foad

Sl BT Lph gnosls ilad b S g 5 Lol ol (6 dhw gy ST gl 4y S 1 plaST
abe3) a0 6T s, LS

Sz by

03,8 sk (ol Ji.:._lLuLgW b Sl J:f)}g T Sl S lae 2y s
\.aA{QTQJJ{&;QJY\{KJ}J@OELJSJM)l}S&chJTg_(g-liCMﬂ\)w
b,tswU\,;y@gﬁtﬁgQSL.\,:L.Q.\AWJ,.EO.\;M(.L‘,:\:.\5@&5
bé\.ofaL’ﬁ\..\)}Lsa&QJY\{WGA}&@oVU‘J;'Cﬁéj.MJ@rbﬁ‘b&‘ﬂ
S dmino 55 ol sV S 50 L S ST O &K Sy ol g3 s 0l Hlas Olg e
WLl o 33 sl 3 Vbl o 5L oS 358 e 0L Siyles

EHEVIN ¢

y}g&ﬂa‘)“}i‘jﬁQ)ﬁ)lg.g.@‘@;Jf)bbo-\'djjjdg:})ﬂ\&wa)\}&jﬁécﬁ.&{

";@Q)Mjbb."o-";;du\g&é;@;)zl{

B 035 53 RIS ol fls1 o b sl bl gy e plg1 o W oylsdse
4 Jlail K8s rmmen 5 b1 b B 000 ¢SS5 3 Shoe (5 0o i 51 i
Sons o 5 g S5 25 0S5 e gomn Bl 53 3 Sas (g 0o i 1 ool ge .l OT
o3zl 350 alin Sla S5 I JSize 6L b ol pdge DL 6 g dinls s
baoslsdgn ol ol o ST 5 ot osn SE2Y (ilay Sl gla 0S5 L
Sler s okas ULl 5 5 ol o o i 6 otias Jlail ¢ Jlgze o 53 aw g Sl o

Lsh fams 6L 4 2 ol s o

! Logitech
2 Mouse Systems



S eelige 5o 4S5 Ll Sle 5 sl VA

Feox0 (S 0ylgdge (Y ©
) Gld ys i LS Wheks LSas  Saadly (658 S5 1 Jgene sla ol 5
'ng- Cfl‘ c,ff- 'bJﬁTLS“JJ wFQJﬁ-b)J fy b}ﬁ-JJB_u ois 'Cfg-jb co)‘}fv}a

"}‘f"u‘“‘.}k“ﬁffijﬁgab\bﬁﬁsﬁajsb}:ua.xj;
29 S olsige (T

Sokd elesl o)l 55 gn (5 Al 5 OT 3,555 9 50 3 55 KOS 1 (6) 5 Sl o)l 550 o
.J}.:@num;ti;w&éua,\};y;\wﬁl.gﬁgt?gt?fwuljc,.,ﬁsm,
' Rlg b Kl (¢

Sl S 4 ) ol (3 L BBl (55, gl WS (o S Sl ol Kius
sy el S bl Gl syls ) pead 5 e s A8 fis (S S
S 4 ol i OT (s p 59 kS 3l (S nss 5SS S Lipd (0 45,5 (S5
o5 ally s Al s SELL 5 Ol s S 5 0 g skl Oy o ba Ko
NS sy p 5 00 Wl AES sl S5y 1 AT 41y R g b fws g5 5 05
3513 Ky gy 13 1y gl o ol 3 Sl (S5 oKs le 5 25

SJ)L&.A)@#)&LMJUKJ:JJQSML;:)))Lghalixﬂbt\ji\j\éuﬂx
Sy gy 5 280 B 5y 06505 O 38 135 5 ol (S0 25 EaBEE
Spsm O Cilite Glgand 5 e sn 6l S Bty Sl 15l o b s oser
IS 35 e Sl S gy il (Ko a5l 53 gl 28 5 6,8 (o0 13 03zl
sk 4 Al 4 b g Caws by Oge skl JESH (sl o s b Sy gl

S 55 (5 a5 b St g ol 5,8 (o 518 eslial 550 gl Sl s b g ot

1 Scanner



AER dLil)QLq.:;'-LN:p:M

Cmlie a5 4 (elanne) St amis (sl St 5y T Ole 5147 dizeen i slize 615
C‘f‘éﬁv\“}’”gs‘ufwL“Ji‘%ﬁﬁfwf@b‘deé”W‘ﬁqu‘C%‘:{
Loy sss las )8 5 Wlodd arlis 1S oS jyls aﬁ,ksujizm,'t 6,5
Sl e 6 Ayl Glaelans gl il Oy o 1) b Kty Ll (sl >
ok ;S 4 il 51kl bglast Ol 11, as &8 LT I S5 o8 Coils 93 Slas
L.&"‘"fl? up}..a;u KLy 89 cQTl{w\;:.aJS.’bc‘)b}ma )jkg.} ..U:;u.ndlm)\
& 55 (SSs palal 3 e3lizel 3 ) g0 (6350a V8R4 VAT (sla Jlo s 0w pl ki3 8
Wil Vb (s w58 s 4 adl o8 s (o 03l p T s 0 3 (Sl 2 s 4w JSS
Lol 123 8 o Soyso Lol sla Colin & g ¢ Eay cpl o SOy sl JUis!

.,u.uT);,u,:?@,\Jsuu;Ml;mwf\56&.:gq@,;)mgw;@,xg

Bl sl K 5l oles A=Y KO

h;.aL;a)b\):LgJ)k:n\\bV Ju,;&;,“)&:t;w}m\ﬁ:ﬁﬁ&‘ﬁqﬁw

I Russell Kirish



S eelige 5o 4S5 Ll Sle 5 sl AR

JeSo WE Ll g9 &S 35 oS (g anle aw L35 0l WSo dd g cpdile

ks

S1OT blie 3l s b &S omte (6 0diS o g a5 3,8 o )15 S35 (g amio (53,

:M;Ld—b.«t;))\;étj)aé\)buﬁiﬁx&L\..L'S@szbﬁdyﬁﬂ}«d

A s 6] 4ih i S35 gl $G S oK ol e b oS
o 2 oh sy 2 e BIS iy 558 ¥ K L 055 Y S 6ty il 5,8
S Ko 5 T 4 ls asly 6 4T O (6 a5 e s e Al e
i T ol 51K s T aw Kos S s anT o b Kty 5l ol 3458
23 S i j S S mha s edd (oS gl 250 (o0 Lol S Wl S
s A S o pSte S 0 ) s T o AT 050ty sl ¢ s
53wy M e 5 T o3 S, e 038 e (5 aihy S A (e S b
305 3 4T oSG olaws cpl LS o S e oS i b oiws (655 03,03 1y geas
333 ) &S oo Jds (SSILLL e 05 Sl 1y 55 sla 055 45 ol (555 sl
SN L Bl 5 s (Ul e 555 6 4 S (G5 p s 5 4 e s
Ryl e (sla &5 (35 ol 4 3 Al i 358 (o0 e OIS 0T 3 o
oS i b o&us 55 semse a3 b Lyls S Slag, A 4
Sz L oBas 5 o dla T ol ok Ol aslSa JST 552 o ool (S 501 5
LS 0 OS5 e 6y AT @ S el il e ]y e diS i g A S

T T PP P T SPLGIUN [ WP P Y JUANTL SV VUM YL CRTPI wope

' Walden



38 bl ezl tp s fuad

b s 53 AL Ol ol 18T Sl e dls OS5 4 5 O b S Sl e
S e s ol (Tl 585 Slest LS o (6,8 sl (5 e Dbl o8
T P g S FRCITIT - SRS T T RO LY AP SV PO
5 A S sl 5 85 oS S L oS 6 4T o a3 b Ko sl
“g;_ﬁuwpoy;ww&5@\&,\{.JJ|>§—.¢.,};@$uuo\}:ﬂﬁs
b s (Jaame 56 L Sy 558 ¥ 6 4 S YU oaST LSS el jan

35 al sl (5 e sl SoiS

LY s bl o T wouisS S 5 o s S (1 )3 052908 guiled K Y
t:rn;lqfﬁ.&M;L(A.,mo,\.:ﬁfq)‘)jséomcbu&ugﬁg,-\Gam
o 4 b S ) 18 813 s b b 53 45 Sl 5 4 el S 50
u‘*’.x(’K“-Méii’f)%’z:?@)‘ﬁOT&))}.SJ#‘SG‘W&M
C»"‘}&L%@)f@u’ﬁ@%ffﬁ@‘e°ﬂd¢b6h>;ﬂ°)}5‘fiﬁ‘~d
s S gl 338 (o 5 b Ko Lo ods oSk 55 e 235 Ay
sl T gt 4 & T 51l egdle ol 31500 oS S b o 4 S
Sz 5l 2087 0T (S S (531 O 5 Sl S 5 S 57 03l 5 a3
Gy Y kS 5 s b S el oS il o 4 e sla Kt S

'M"G‘

o Sy (Ve

S Sl ol bl S amien sla K gy alie ba Ko g ol Sl 6 4l (508
o o S 3525 b3 sd o o3lizul Slail (g9 5 51 S = (gl 55550 5l enlizul glow
33 Vsane o Ko g ol 1S o slowl 208 CalST U (6 smd Js VU 6T i s
.Jéﬁdobu;wléﬁ-ﬁ&L»)Q:;J:bd)sﬂ)j\fcéal..p@‘}b



S eelige 5o 4S5 Ll Sle 5 sl Ny

e 03,8 o OT 3,08 o 2t 48 ol (gl (sl cntile o stegs 1 SO K g
5 s sl K & shiles ol S35 p5Y adl ool b 0S5 5 olsl S )
L3l OT 4 i 5 05 55 o 5 il b iy &0l (0500 b 2SS
4 g5 Ol gt Sl on a5l 505 5 SISKie Lol pen o)) gon cla Ky s (5,118 o
O b 4 S SIS L b wsls, e (S Slmio by ks gl LS

..Uﬁf@ﬂ}a\i‘;nbéjjﬂ%ﬂ&c.ﬁ\a-\.@

2 o et i DU )8 Jom B > Ry gy 0S5 Sl oalinl b s S )
PY S REC g TR SRR FIY S AL ST CHPIC VR
45 O S ol 8 8 VU ST L s B S 550 oa S ASTY S
bl (595 1y 0dd o g pslal ples dadle L8 K o s b Jats ok 5 4L,
¥Y G oS 0T s ssmge 6 abdl- 5 b 5l g 5l ay S e 0 sd s s
oo Olon 345 ol pan 58 Jls abasl 03ls L5 L Oy e el WLl BB oy UKS
w0 SVl bl S8 o s b o el RIS Sl eslimal L L g 58 edalin s

5k Jie o b 5 a3 col pen B S L 55 5 Sl
G T N )

S 3055 i 8L ) » S oo e I 05 LIl s e Sy 5 0
S 03,8 oSl s b ol ptecw o)l Ble 5 G b 51 R g Tl 4 el sl i

sy dale ol aads ) b ast Y ocadsl asl p caad Slual O s Ao T 5 oyl

& 2 Sug (Fe

S Aa Gl 4 Sl Gl b dimes S35 ks sl K 4t 5 b Sy o
aJuI..w‘b)}ﬁé{)\u\.ﬂ)QJAQJ;J%}%LQJ{YM)&S@CKFSJAAMJS

b @ly dde odd o 5 ST (1 6L & s p e JUis) 5,8 o 13



Y bl ezl tp s fuad

Jlasl jshie & bl JUS) s o Ll a1y 55 4 alall o5 0 Koy 51 L

3 g on o3lil b3 ias sler Sl bl e Ky K58

Conl 4l 5 CobolS Ve gy opl 5o Sledbl Jlsl Cs w0 i 185100 Jlait )
S eslizal Cuje o ege 348 oo O smime SledbI JES Eay op S AST L5 e 4
bl}&hQ)\sz;:\éL}\4_:6)'\.:30}%-@\@T&JW‘&:@ﬂc&j\y&ua\fJJ

S a a4 Ky Jlail Gl S opl 53 38T A1) S s X557 Lawly .Y
Ris g 5okt J2S 6 o o i 51 dauly sls Sl ol 5L daly O
.ﬂ@ob&h\ Laosls JWsl gl s iyls

030wl Sl JWEsl gl ray opl 548 ols Kt 5 10 9k20 4ol (G g OB 535" ¥
olf_).:\?.m.l:_w\}‘_gl.hi_'))\fé)jl:éLg\)\é‘_ghjiiixj\jﬁ\j)l};Gﬂcmun
Gl S,l8 1 a8 Wsls e It st s SulEa 1/ o L1y SleMLI /Y sla
oL #r slas o b 1y Sl g 5 oo ¥/0 5kl J5 38 o Joe Lawly

Aoy e Ul 4B s

Sl 0y 5h0 e (6w o808 VY s Itk 1 a8 Jawls 2 919 9B b g o 505 F
SFr e Ve 0 Y0 gla o gl Ll Y/ sl b as las J.!B)oaﬁj?c_ﬁ
Ll sla &8 51 50505 5 esle 0T (6,8 K & bowT 1l 4t 53 S LEa Ar s
G (Gl 6 Aol 0k Lauly gls S8 Sl bl S sl 5 Sl
5,5 0,55 Gilowe la disl (65,1, OT Ol5 oo &S Sl 03 i3 16 ST om0 3 s 5uaf

2 s SIS sla i bl

! Firewire



g eelige 53 4SS 5 ALl Sle 5 sl V¥

' e (@
w@&ud%béhfkbm‘,ﬁﬁ}dL}E}&Cﬁu‘@&nbod%é
S 8 s oy e oslial GL1 4 b K8 5 b 4t JUsl gl rie dhws ol

BB 0313 513 Sl e 5 Sl 0k oy (S5 S Gl LS sl dats o
5,5 b1y sl 1y aid 5 g 08 Gl |y 4t Calisee bl 01y 0 0T 59,

6Ll 5 s oas 5 gl ) Y JSH

S ol (&

oslital agd oo b asl s Gl 2l b 5 g s & Dbl Esl 5 ST o Jime SL1, 4 1,

! Digitizer



10 bl ezl tp s fuad

.;,;dﬁui:.,-c.ptf@v}bo,\ﬁ,;u\,ufdjsgw\)u,\fu_@é,}sru;\
bsd (oo oslial (1ol Osmnla gl 5 SGIS ¢ b Oojlae gl e (555 slagls
ORI 4 s S g e e 0 o8 Sl 28 (s )lal O sele 5T Bl Lo sase
o\iﬁgzsu,;u(ﬁJ,L;)\Ls)ljsﬁc,{.?bd,,sdurxsgj,\s‘@\,,uuzj,ﬁ.cw
3 Gole 50T 53 (BT gl 4 Sl eeen ol w5l (65,5
sl b gy l.@JTa:J:..f 3,58 ‘usv.ls oo Jii:ryufm 3y .3,ls abj;....f

5ol 4 Caleo 5039 855 5 ¢SS Gla 03101 Iy 6y Sl o s i
CJ:J:(U@WL‘Q.&}) o5 Slaph 5l pln ol &l KL T C553

S oMl Lgd o h g Sl b ($5) lagiiee OT 318 £l J5 dips o S



S eelige 5o 4S5 Ll Sle 5 sl IAlg

o 0T (ol Gl Kyl o e 3L | YF U Ve 51l 0 LS (6 amio
Lgur.lscyj.xswa.um@\)JK@SMJs@@&»Qw);ﬂ)Ks
s g Yoo Q@‘)JM\"' Syl Ju"tp\jaregjb-,.sj,),ar.aw,s
S e o den Jlas Sl s S @ es 65 Sl o8 Sl (o el ol
o Sy BBl (65 on Oljes 5 s (a5 5 s Jsene S8
R oS IS 4 oSas sl bl 3 Jloms sl |y axhiy Cows S o8 5 A
o1l AceCad L DigiMemo «5™ Jliow s Cuslosl gla s ol a8 oo, 3 SIS
ok b g Ol sl 3 d)las 5 odd eslizul (g3 p Cilanl (gl g o

513 (151 0 grle 51 iman 5 Ol slay 5 &SUS

&glﬁuudﬂ:g@,y\@j5m’¢;\)6urls‘o,m,|),_\w|ﬁ_>@s
ey Cad 03 018 e 4 Sygd 5 CkS ob) o Lsd e eslinal el
ples ojp 0l S oo oslizal "dlé - 5 g5 o8 Oz B gl 50 S e
eyt A a3 5 o T Sl eolitul L s sl o A s 05 (50 5 SlagdS
S dzn or gla Jde 358 o0 oot o ol 1 o 53 4 JIS S Lo ST s S L
S ally 5 T o DLl s die cpl p3kied Sigish 6585 e g gy dmiee Gl
g aars by Sl o Slaph ¢ o3 358 (0 b Sk e o 2l Ge b

sl o ks arb 0T 5 5,8 5 o3l

Sk S wwd (z
Wbe (gilw and gla sl 5 (gl L1y sl (G5b o miw &S Lt (6l 5l (5L Gl anws

Lay o S Gloms Cumdls 5 il (G5l and Gy (65l A (6 asli

I'Wacom
2 P-Active



& ably 65b gla arws I Calises glas VY=Y IS

Sz o398 (3

b o33 g5 ol Sl 395 (o0 IS s S (6l S geme masd o Jlms s
355 oo oolitl (8o sl o3 51 53 § 8 pl 53 Sl (S pene (5o (50
L5 oo b s opl el &by a0 JES) B 5 5 5d o 0,3 il g5y s seas &S
il gy 511 b Ko U155 oodle a5 S 0,5 dibl 3 |y (Sl la S
Uuua,dg..;o&\u.«{sms_udﬁ,,;éiww%séu‘-ﬁ,y.g;sg
S, bg 0y 5 mbly Glas b guyes cpl pslal s (oo slad 56 e 5o

:@‘cMoJ)jTQTdu‘;}'jj‘ds‘Mﬂj)J .@‘é}a&ﬁd\.&&ﬁ)})

[J'.’.‘ Cw] @l J‘.{Uﬂ a NBEL) "ﬁ‘ Lol %ﬁjLﬂJ BE) Q?L;ﬁjw 59‘:49 A

.:,\:@\Aw)):a\)ao:mH)yﬁp-th;lij.,\p-l:;.:.é.:fﬁ‘jﬂ

! Digital Camera



S e 53 4SS 5 bl Sl 5 J gl VA

(ﬁ fac) 5

Qo

(ise ) ¥ G )

Sb1) Gl p (Jlzms moss 5l sl 4 5ed NPT D
wJ\&L«ijﬁ&W&ébb o s sla uyes 2S00 e O8g 118 Y
Ods 4 5 Jl 3L odd 4 S s gesi 1 iwled i otalive OISl )18 4 47 e (63

.MJ@‘)

o,8 ) o Sl el (gl Jlows sla oy 5 bl Sl Ol og H1s Y
JL U'-’-J"? M‘}JSAU&Q)K LJ'i‘ J}‘&d»o)w‘lené; LQ‘)L.«' aJ:>J (.5‘)’ @B ‘_QL&
Coos e Ol ol 3ol LB Gl oSe sluns g oslimul Iadoes 5 03 505 ST
Lg,ufﬁ)l..ai:‘.\;J.L.Z‘»l{J:.&ﬁLawﬁcy)%ﬁ‘:)‘ag&amafduw&s
J;aﬁa-bd\j@‘)

OB S s 6l oy 5SS s ol SM e gdle Dyl g8 Md oy 11a F
.ﬁ@&;c&d}}py‘JO)J{éﬂij}éfﬁ4{3‘)‘3



AR dLil)QLo.:;'-LN:p:J.A.é

S e T8 S hyls Jhsws 095 S| g5 mwiygd o9 1510 .0

S or oS 1y b0 55 613 S (SLED 5 4 a5 b Ko Ole 3 o it

QTﬂ}L&JGﬂduﬁ\Q\gﬁ\u&:{‘)jad‘df)j{éw_}ﬁj\é:4.5[?")439‘&'5‘0&0'.;

Aol oo dbdls gl L8 5 Jlasl gl LIS w5 ailil ) 4

"ow o9 (3

LB OT sllis 5 358 o Jos ably 4 & Sl (o155 0 oS &K o g
o 55 o b S oS l (S S 35 s el Sl o 3 el 5 3L
Sl JEst bl w1y wSe b s (3 015 (0 OT Go b 5l 5258 (0 Jos sl & 2 2
593 ol 31 il S o 5 ml g Sl gl 015 o OT Sl o g Sls goast 4 a5 L
b 5 bl il (il (sl (S5 S oo Olgie 4 015 (o0 55 5 2,5 oolil o8
03 d Ay e ojll bolejle 5 o8l 4y g s sed eslitul Az ey ST Sl
Juu\q,uilw,ﬁc_,w,o\;,\p@bﬁu@«;ﬁ&.ﬂﬁ?,@bac@

LA

BU1y sl o o9 5 (1 4503 NF-Y JCH

I'Webcam



g eelige 53 4SS 5 ALl Sle 5 sl VY

Sy s 83959 (5

s IS by 351 BB Gl 4 0T fds 5 Spe S3b s sl S sl 53505
Sl 4 Gee S8 b 5l a8 Sl O S b (3555 o 5 o Jale L,
o B w0 4 1 o & ol (¢ S b s 0585 Ko 355 0 Jos
4{1,Qy4§¢wt‘5)§~,}:;,%J;Qu{bg),p&@w\uwé\mxf
Ly b s Sen i oY (B WWVE Jlu 530S o b (S SUI gla JUSw
s )8 b 0y Sue 03 S Lol 3 e 6 okt p Olsie 4 S 5 8 ¢l 2
u:;,uﬂcm\,Hg&u‘&wcsjt,\sduw‘gyL,,,:‘Q@u,;@\i;
5 wpsly glhal, Cile (aws LS Ul (osar ool Gl (e
& FPrE 6‘-“;1)‘5}:5))\13%456“&:“‘“ $bly 3 Mo b (g 55k
s 3 D g0l B oy g ASle (G5 ST Yo v s Y 5D Oludl g 52 03 s 51 o 5150)
b lie s S W (gla L O S i ojg el Lyl b s gl
5 s S5 A5 (G b 0585,808) Gl S ok Ly s 085 e)

i oo (SIS el 51 (S S IS I 5 sl (S5 (5l

SUly gl s Son 5l oo 1VO-Y IS

I Emile Berliner



'Y ML"JQL&}@:V}:M

'grg b el T Ol (5

0355 ) ams SLls oy g 2mse DLl U5 (0 OB (pl 4 sy Jlail b
Stglad Ol5e 4 0ok 51015 o b LIS ol Gl S e als 13 b bl
SUly bL,l 6l 3, 6l s ombs pola il gy el ¢SKol S &,187s S oslinl

335 0 S s b O e sl oS |

bl sl s b &GS S8l gles 1Y Y

Sy S 5lis b Oppsli 3l 5y Sppa b I & dzen 536 b S8 oyl
OT 31 s 5 55T 53 Jlime s oMbl oy gy 5 il ys cimed &8 JUT 5w gy s slas
L Os s 53 G2l sl il SOl 4 1 T ks 8 513 5515 5 3550 4Ll 3 &
Jlos 038 53 b O ol i pb S bS ombs slals Gy p b

R T YRY

'VGA



S eelige 5o 4S5 Ll Sle 5 sl \YY

9 >y -F-)

¢ sl 5 b 18 fole (655 e e dijls Aty Law g SNl G50s s fee S ey
Gl ) dais STy Sledbl el ows ol 358 o Jlu)l s 5 sls oK 4 Lo

AL g B s DLl (g 8 ST o fols (SIS @ s o3 LB
i lod —1-F-)
L5 0T (535 2 Sy S 235 5137 Loy s 5 s goai oS Sl 28> Syl

%GQ&L@QL«J.;}&@J@L;ﬁypj)j:i\:-\'@&\fb}:}i:ﬂu.;ﬁdanb

Lgd oo Mg ol glas 5,8 ol Dglins sla
Aas o Ol |y (6 ST K5 5 didw 5 ol Jais o7 650,65 Kt Las (Ll
M.\m;d.bbs@‘)&)JK}&&)S&)A@Q})&M(Q

b B sl 5 S e a5 O Ok e S e S SSs ples Kl (&

s o 5 g A o b Sl sl Jb 5o
'S 5 sl Kilas

L Jiows oo cole t5le WoT (il amin g3l 8 "o wdl gl Kiulas Y

Wl oo Qs ST 5115 (63 (ondl Bisled (5 tomios o ol o il 2oL i

VL;: sld! L;L.aji.ii\».} Y

ICRT
2LCD
SLED



\YY bl ezl tp s fuad

‘gitslfj)}s&..fgﬁgdu)i:ﬁu ¥

Gbly Kl 3 ol V=Y UKo

TAep b Sl -Y-f-

30 1o ALl Lo g add sl gl b e & ol Wby (s A bl S
o3lizal Sl 1Bl (555 s osls Olor g1 S 0 &S (5,505 wliie (6wl b d2IS

. N R 5 g %
g b el A 4 Pl S ot e Sl 550
S s Kl (Ll
o sl Kl (o

Olisl a g sla Kl (o

"'OLED
2 Printer



g eelige 53 4SS 5 ALl Sle 5 sl \Y¥

SL1 sl Kol 51 6l 4 pas DAY S

S S Sl (I

Lt da G (s iph o okl b (sl bk e Lo sl Kl o7 G5gm sla Sl
S S 4 Wl5 o b s ol 5SS il (556 (b O g 1 O g i ol &S
OMTD}?}{@[{)JS@J&AJLK@‘)&)QF@‘}M}QF;&?@WT
) el YE L AOA 5 g (sl Sl 15l 53 ba 0 g 33 358 oo prslal 5 ba e
Ko 3h 5 Nyls ol b Coad Lol s 1o g o 5 A8 Kol o b el b Kl
u\;r.?.,qsgjz@uum@uj‘y,wuﬁf\a&_\;\.@\;,wwﬁygd
23 0k e Ol O o Dl Joo (635150 Lo or Oz Dlar CiST 5 el o5
ol Sl b G ol 5 OS5 Sl se 53 B> sla (25 jado b b &KL
ez 3 () g5 53 e ols gk 0 4 dh 5ol 5 (S5 p5 53 00 Sl
Wl ok 185 Ol ool sle &5 G,

Somw b Sk (@

bl 6l b Kol 5 ol 53 el (S 53 (sls o b 603 sl Kl L b
) e &S5 o 0 Dl gimn ol p 53 358 (on 03lizal 53 5 5 Sl sl

Lg‘}.‘b:.aujlad\.vo.\.&)\.))bd;auuvkﬁa&Jjjg‘_iﬂ&&ﬁbwjdsda)b)b



\YO &Ll Olesle 3 Jad

J.Z;;Aiblfgjsﬁ l o pl 51 e 3 gh e el Hla )L LS Ode (g5 ‘LS"JJ’}‘:
5 kS s g 05y b Sl ol 358 o o RS (55 Syl b g 0
g5 ol 3 el SV Sl s 6 Sl 4 e T sl Ol
5 S g5 93 0 bl ol S Ol gl 6K 5o kBN b ls e b Sl
Sl 03l 33 (S5 £ (S a0kt Ol e 505 5 L gn 45 0 ok 5 0l

At bl S8 Dl 5l e Sl ol e

VLS pe Sl Sk (2

6395 Oln 1 5lu Dypar b 5LES L a s ol O dir b oK OLES a2 sl Sl
ol e ol 35 e ekidl S e (g5, 5 AST (o L (S5 S b la
2 Sl (8 AVl 0ds Ol o gl CohST (5 S 0l Ol b Sl
el 08 (55 e Kl ST b o0 55 5 3§ b s Kol ¢ 55 0

ploy —F—F—1

S o K3 pskal Ol sl smme sy € Sl 8L1y (5 5 oSas &S ol
Sy Jgame sk I plo 5005 clast o 5 Sl s 295 (o0 DS Sl domio
0 Sl 3sh (o eslal $ol3t S pd gl 55 5 Solens 5 (B sla pF e
plos 3 383 sl Gdn 4 sl (iomen 5 gno 5 Sl 385 b 428 5 gl
Sslize sla &S5, b ol ki 003 IS L1y K8 s (gl play 3 g5 e eslinad
Lz b Sl 5 oy & Ol BB ST, (S5 bl L35 on la pliy A28 o o
,;,3,:?@,@&;“.‘@@&1@,5@1;4:;\;tsu(.u,?ﬂﬁ.wﬁ)
G e S LS o JUdl (6 a8 e 5 ST 0 IS e O (55, BT K (S

eV e T i s ol 3 43,5 LIS (5,55



S e 53 4SS 5 bl Sl 5 J gl VY

ag\,@”uﬂ&m;@mﬂ:m—vJ.c.:
:jlmc))t?us,u,u@,fu}?&u@su(u,
el J gonn DL 2 sla Kol dilon ba oLy 487 1OLEST g (s pluy (A
.M@)FJJ&.&‘mﬂf@))ﬁ)abﬁj‘f)}:doj\xl)a
3515 bshs (K)o s b & Sl eslizal b s pluy 68 ol i o0l S pluy (O
|5 At nlin 20 gl (511 o Loy 6587 ST a3 (OBid (gl iy L 2K
;\;ﬂﬁi)bjh;uwoljs@@ﬁﬁoj&aﬁw\aﬁif@&uéﬁw

.,u;vt?albef)}“;uw;@uTg.ul,:@uCu,



\YY bl ezl tp s fuad

s 7S SL S 59 sl Kol Lilea b pluy 655 ) 1 Slolg 531 Sl Pl (2
st Szl (Sl s 2SN (sla play ¢35 03l Oy 4 A2 (gm0l a3 5 oS L
oT,w;wum,;ﬁ);xj\K;Tw;rﬂ,x&s,,i,é,ﬁ\,u,pduuj\
.u\.i.&b@d))lﬁb
ool —F-F-)
O3 4 g0 Jil (5 aids s 45 sl 6Ly LIl en (g s I alaws aLy g8 Ak

.b)‘b ‘) 44\.1") )‘

Sbly S A 5l gles oY e -y Sh

Lg,t.mga,ﬁp&\;&,;ﬁhu{q}ﬁagé\,uﬂﬁm@gai
33,03 pLTRS Ly & (g pecka /0 LIS 32 b SL1H L bolaws ol 5,lblnl 5 4o
Ui b Os (sl 7 e3le Sobe 4 b 35 a1y (Canl (Sl Fon o G5 4 S
OAb (6l Ol (or e o150 Olgte & 35 Ot 51 osd oo eslinal Sl 51 s

23S el O s



S e 53 4SS 5 bl Sl 5 J gl \YA

TP — 5919 &y vy -0-)

S e D)8 (hgad Olge 4 As 9 23 5:3,3&&9&»:)\&
B o Ul ) 315 8 e U 13 8 S

B ofs §F s -1-0-)

by sls osls 5 Jime ailly a5 Al oo b &SCuus () 51 1y b esls ba 015 5 oS
3503 55 5m 33 Y gann 003 8 $Ss p S a0, b s (555 Silw 53 1
S35 0T A8 ES o b (6 805 5 555 o 355 somn 535 & Sy i o sl S S

Mb@)‘}hbblbﬁyﬁd&‘fdﬁ

SLly o5 6l Ol eSws 3l gl 4 gai Y=Y SH



AR &Ll Olesle 3 Jad

5 S e sl Ql:ﬁ sy &S 5 ls S99 LAQ\:Jf Sws P G5 9
Lg.u{a.s.,b,.a.vu,;@e>m|aw§u&ﬁ>6\ﬁ@w&ﬁsduobﬁ&%;
55k & Az £ 550 Jali ba 0l 8 eSs 6 Ko

' Sl L ol 0l 5 oS (Ll

YQBW‘W%GQ&L&O‘);&D(Q

Tadoes b s bl b sl 0ls 8 eSus (o
F5:6)6;§>€|§QQ|3;®3(Q
05)}1{6\.&0\:)?&{“{:(6'

loao Syl -Y-0-)

Sl oty a8 Jiows S bs 0T (s aib s 45 ol Lanly e &S5 s 187
:3)3Lg\,:&j}:\\.\..pd))\fc;\)):.w\g}.‘UTdtifﬂgc.uf@JLﬂ)lQngﬁﬁ
J)ﬁé))‘_}:gu@'JKQ)}@hdlﬁﬁ\)?ﬁ)b&)\f@‘.@\éﬂLg\.hab\bcjf;-j
)}.:;ILgﬁ@QJ‘JJ}{6})&3‘?4’{))‘9(&‘D&‘MQ)K)JJ&?@)‘}J.A‘
S A 45 3513 Oy Ko Ll )2 sl 63905 e SO (ol Sl S))

46 )15 0n gl (s 53,8 om S Akl e 15 0T L 5 o 1 o 015 (0 0T
B35 S e i 6l 358 o0 s S

I DVD-ROM Driveor CD-ROM Drive
2 CD-Recorderor DVD-Recorder

3 CD-ReWriteror DVD-ReWriter
4HD DVD

5 BlueRay



S eelige 5o 4S5 Ll Sle 5 sl AR

1 Slae Ol (A

45.5},&@@yl:)ﬁdwﬂwjdlibJ,.;J:'-l.sl.aa\.k..a;»)\fj\w;cﬁ\
MWl 3 g0 5L 03 Tl = 6T e g5 ST e g Do 33 4 Vene
Lﬁmg,a;,g&ﬂ;uy-a;ﬁéud,\”nwo,\s;\@;auﬁyu,;ﬂ:
I Cpioman (b g S 5 (63555 Ol 0558 L ws 53 s a4 Ll Sl ls e
Sl ot OB sl s 53 (5708 Coppoma Sl s pds Opmen (S Sl S S

.C_,.w‘)b)}ﬁ-j&ﬁ.\}:.w\’

o O, e S35 G 035 $555 balo O Sl g opl 53 ar 5 L6 &S
0y s plaS 558 o pgsbul Cel aS Cul Lol 5)5 55 3 g0 sl sl w
ST o dcaloes (SNR) 33 55 a0 S i | 5l

I Slae O (<

,\Jsm,:@A:a'-u)uj!‘yw66\woj,alwo)scwug»,lf,'\@sa\,;
ols 5315 Sl uls b 5 o ol g le odins LLS,I sla (g55l3 (5 dhunss 53,0
058 > 55 5 Olakas C\}J oeals 3 skl s s 4 uS e ate ailly 4y
Bl 63 S awn 355 55 laldo Syl 1 oS (6 i Sl SUSGl s ba s 5 5 b (0355
1l lds S8 Ole s i sy 5 O 0diS eslinul Ol 43 (5 2h S goa |
OJL&;‘.«#‘@)\?‘-4.:’9.-&j&‘}&)g&j‘ou}ﬂ&)ﬁSJJ‘JJﬁj}éLGJTJ‘

el 0l

LPCI
2PCI-E



'Y Ml‘i‘) QL@.'::-L..» :fﬁ J.‘,M

Bl o L1851 s (gles XYY S

P90 —T-0-)
u.»)l.(;' U.S;Jb'}s?\ﬁuu df)bT e el 4 4Ll Jhaws glaosls fus &l £35
,'\,th.,,;a\,‘suu\il,@uubdu,‘,&&b4,_4;\11)&;_leé\ﬁalﬂg.gjj
bﬁ)lf.m(aaya)lflixlﬁ-b)@)lﬁ-tjja L;b\:l.ac»:y.:;o:\.&.w\ ey oy
PO e Soss SR <la Q)K&hf)ﬁ‘\f@‘ ol C&brby@»))\:w

gl awn ol slas,y ¢ s
1l Sl T g 65 dizn i 151 (S1yf5 s 3 5

"o o T 5 ) wbly 53 o BLLl 6150 6l s page cpl 31N SIBT pogo .
3k 03 page 5 ol 31 GSUS gl ssh oa eslinal Jsame il b oS b
.o & 3 (Dlinky «Rockwell) ¢ AACOrp) 31 us e LT 51 5 5 oS 558 oo L

! Analog Modem



S gmdige 53 &S 5 wLL Sl 5 sl Yy

b o sl (ol (g szl Lo e 53 53 1 p3ss pl 1 eslinl S il p3g0 .Y
«Gain Pair «WAF) «Paradyne) «Patton) 5| disle b psse g5 cpl Do yme
.0 & 9 (Watson)

agbdlﬂwﬁj@oﬂsyé\a}g:rr-vJ.s:&
Fastus oyl (L
Gl 6Ll 4 K gl enly Olej 43 (Gl bl o olie p fege I (SO S &8

51 oslizal LiajL (OB ias g 5 OB L ,E ass ) 4K 53 53 50 aibl, o ol
5 oo S BIST s) sl Lases 5 4Ll o DL, Al )8 ol S ) eSS

! User

2 ISP

3 Leased Modem
4 Network Card



Nas bl ezl tp s fuad

o odlatul i gla éli\))safdl.p\ sl s, S ASGAV.A‘J.B Ly (Gosmd b
Gl BLly L s oo td sla b1y sl oo '3, 55T (o) 4Kt (68 Lamly S5 6yl 348
Sl (oo 85 4 Jlasl Ol 53 iz 3) 55T (1 4 (6 )87 Lawly slyls 7 b

JJ;&.@@Q)K&OLTLSJJJJ

QEﬁj)JL«JTJ;ﬁAS&J\JQWJ{\)GA}.;&A}JMJ%LB)&.JZI&LAC)JK

RS PNE

) Laee 5 1) o p5Y L3I, )
S 5 b 4 651e Il il sl s Y
SN e 3 i pemmeie ydT &S w11

fgSLa‘ S)9 -7\

do-ly dile 6L1, 0SS sla jidn oS ol (S SN (gl abs ool 550 b 3, 50530
Sl b S5l 5 Wsh n g OT (55 0, 5 B o 2w bl (S 0 0li3ls
sy ly ol JJL;LA &Lly s ..\314:5;)\]5 ol s uwﬁl{ﬁﬁélreﬂ:r@.ejtgaﬁ)lf
o;;d,:foT,tfj.s,,@,Lw:q«s\ib&u@d;ﬁuwla,ﬁ.au@@d&
3 oS o b K3l 5 g ol K5 (sla S L OT 055 blisl 5 5550 K5l 5
.Cﬁw‘au\ﬁj‘sﬂ:dﬁiL@'@‘\ﬁQTCU}‘g)}EM}J)lxWbu)‘ds}ﬁ)‘}f\
5 SE1s o S 53 53,8 o ol il b s ol I L Sl bl

.b)‘bbﬁ)b\))‘.hdiio)‘}mb@jﬁ—62)))

' Onboard
2 Motherboard



g eelige 53 4SS 5 ALl Sle 5 sl \YF

ZIF Socket : RAM Slot >

Power Connector

Rear Panel

a
e
X
L
"
o
>
-
> @
.
-
L3
]

SR
- : ‘
1 ‘*‘v‘i‘%&wﬂg -1 u}n

'

USB Port

SLly ol 3 &S5 Calzben (gla Coad YF-Y ICH
A Hle oS Sl ol S5 555 Dolabad 1 Lol 35 Gl 0Ll B8 IS 53 &7 shailen
3]
ZIF Socket -Y-#-9
i K5 b Y gane S gl oSl (§5 j0 (8 013 0 oy s Jous i S u

'C"‘“"""\";g)b'":“‘g_gl‘ﬂ"’JﬁLs}Jﬂ



Y0 &Ll Olesle 3 Jad

ol sy 6y p Ol C}s@ps,\s,bqkswéugj,uéff sl oijls
o talie S5 53 & 6 Sbn L3S e i S e Sy Je g 0T SIS
S ol by ls wl oS s (655 sl Glb o oIy s CS g pl 40
S5 5 eiloy Sty 5 O il OS5 ) 5,8 e 15 T 000 S
5l Sl 0T o ) o 5 35l 4l &5 sl 03 57 (1L (LGATT5) (L L1, ol
..»\>-lj&ﬁJLaJIC,pl{S:)\szﬁijng)ﬁ&hAilicbglfghghgfy;b)b'-ﬁ
S o sla b s aeds 1S Col IS ol sd e OS g 5 (65 e 0kl
el 0l i 4 1) 0T 0l 87 Jlez| 5 0 (5557 0

RAM Slot ~¥-#-
&:.&\.5&Lg4.&._..15):}5)5):;’*&%:.xp):l{cay\.w\a\.@\c;é&ﬁab%&u
S 4iv g Ll o (DDR) 3 SDy Je 95 slyls 55 s (;) 09,00 5,15 edge f:)
s DB K e 3um a0 2 SVl LE 0T o) 2 oS Sl ok T 2l
3yg 5 dals SDy g 5 s @s,'l Oy sis) 3 Sl (DDRY) ¢ 3 (/) Sbls
o Sl 1 3 ol o) el a sl Sslise ) g5 53 nl o gt ol
= bty DDR ¢ 5 sla oy 5l 55 50 ool (sla 3,5 plad 8 ol S5 4 05Y S
ur;_u)u\GLA;)ﬁﬁﬁt.@\r’,‘;ugm\%m&,‘ﬁ;w&.m
VUS55 (5550 1 ol 3y ol 45T ol pagie nl 4 il glize &S5 55 sl
LS o Sty

Power Connector -Y-£-1

& 4l a5 Gy 5 edias Jlasl sde 5> ol asia YF-Y IS s 8 6 Sles
ngig'bjh}gﬁ‘_}:k’;mjg‘f)kéqude‘jbd\.éﬁdeyh&é\b‘)ﬁ

I Dual Channel



S eelige 5o 4S5 Ll Sle 5 sl w7

Jlasl 53 opl g aidss (Lol 555 S5 VY (5 odins Jlasl) mp@pcf}&?;
w‘w\b)yﬁqwcﬁj‘jw)d&‘godﬁb

IDE -f-%-9

Jlasl &slie K5y S 4 55 Ll oy 63 (o 5 " Solals BIS i e Cand
(s bl 25l \J':f!}d-\'eis)g«lDElnij V- QTC}S‘_Qo.LLAA OLES coias
u‘”“r}i‘)’ 658560 ¢l Lk hles cuas Cg (IDE2) 5 uiS” o feos 0T w0,

_o¥
._35)@)\&;}_&) wlys 6

Floppy -6-%-
&S

AGP Slot -#-5-

Sl glyls Lol glasy s STl dol 5y 4 pbs b oS8T L8 s Jous
ol o/,\,: 03 2 o g2 (PCLEXPress) ply 53l ey ol slas, 51 53 Lol Lzen AGP)
.cﬁ.ﬂb\;;,é,:egu&ﬁljuﬂﬁ\pm:w&

PCI Slot -Y-£-9

ipag0 D8 b BT o g il s Jalke e S G5 Joe s Sl oyl

.Mﬁd‘j‘éb)‘y}vtgjgQ)chmfbj\f

! Data Hard

2 Writer

3 DVD Dive

4 CD Dirve

S PCI

¢ Capture Card
7TV Card



2a% bl ezl tp s fuad

SATA Connector -A-#-)

5 Sl Jst YU Cs pu dizad oy e Blo (sla oins Jlasl 4 b odias Jlas! o]
S ) shiler .ol b (IDE) 4 o OT plons 51 s S 500 5 b BT 5 pl 208 o
sde 33 5 blo g5 31 S s e 55 Ghls ol 350 pl (el auiia YE-Y I s
3l 5038 Slats 1) ofaws sde i b Wly o 5 Sl (DE) Jslie S g op
oS as

Chipset -4-#-1

Sl Ol g 1y axkad ol LLs ol OT o ool 3590 2 Sl Caad o 2age 5 (SO
sl axlad | (g odgs 5 ool 2) 9 S5y 25 ge Dlakad plad J 2 el ol )
Battery Backup -Y+-$-

oS B OAE Do 4y b e DL (sl pe e cebe ()b Al Lol
335 o oot ol 3yp b5 by 53 S F nl Sl s3,lse 5 e 5 05l
) i s akby (ol 3,p (bl b r o s e (o ply e 03 Sen
B35 s a5 0y 5 guol e bl 2l L aS ol s e 3l [y o 6T
B30 i b Oleis

USB Port -\\-%-

Sl o S Sl B 8 s s Dy ne o o) ply a5
aon 6L1) b odins Jlail 4 by e Jidw 55 oS 5 S ealinal T 1015 oo 5 ok Juaie
Al e esls & 5 5 sla o syl s

Rear Panel, PS/2 Mouse, Keyboard, Serial Port, Parallel Port, Speaker, Audio,
Microphone, SPDIF in, SPFIF out

I CMOS RAM



S eelige 5o 4S5 Ll Sle 5 sl \TA

O wle (g S Sl I (gl a8 gazes Joli ool 5,5 6 all ltle Sk
SN 355 K 6oy S Tl s G355 5 o ST 5 (Taslie g FlS
Sy5 temho S35 S (N F s 3 (S Ao s ki i Y a5
o e on 4y Olalad den o 305 o edalie Sglize sla 5 4 Lot s Lol
Sl ol sym s Gbly JS 6l nsh o S ol 55 BT 4 5 55l
TSl ST s T WSSl dhol gls zAb s OT G ojlul 5 IS 5 Canl Sy 5 Sl

Ll 5 gly i 534S 355 gn a0

(S domins ¢SS sla S35 Sl 1O s K 287 ol 5590 sla il 5 51 S
WO ppw S8 s aslyadS (o J2S 15 Kle 5 J o sla a5 0550
T AP T AV S TEY I RSCEICR PR
AL S bl 355 35 ol ol Glas s aslin Cgr 55 Sl Slie S A S
(S Alomn 5 SIESS (511 Bl 3,5 0185 OT 4oy o 3,03 555 sl s 5L pb

Al Jas S (ol gl @ S (Se )3 e U 5 Ol

3 DM 4 3503 3 5 un oo ol Gl gt a5 3 3omn slalil Lol 55 )3
e O D o 53 3,13 0 S5 5 53 1y Wbl (S5 S 5 (611 St sl
Sl oles B das o ot & &bl 05l 1 23Y (S5 Gl SOl il oyl

L Salen gl s (63 e

! Bus

2NLX

3ATX

4 North Bridge
5 South Bridge



¥4 bl ezl tp s fuad

' s Jlait -Y-)

Cy FERY &S olias Jlzs! L;\.A L;))L:é )\ a)l.é.'.’m‘l.f@_gjﬁ-— 83919 Lg\.h o@m:}‘)‘}.\

.&}j»@&.ﬁ.’.’.«),]a_:SJAQTQM}dl{.be\a_.’\}jﬁwwog‘)g}alfjé

By sla odias Jlasl I g led YO-Y Ko

,a.s;g;elu.sbﬁ,:g,t;‘éﬁq:wc;ﬁ:égl)qw&m@uemaJldl(Jl
Sy o Y GQMJJL@*\&&,leguuj@Qm@;\gu,‘suju,.w
318G o3al bl o JESH e ol (las (sl o YF 5 (e ol slas
Jlail 5 egde L ool slas) g 9 358 oS esliwnl AT 4dss sla odas Jlas!

s 3L 3550 O, e w.:\: Sy Blol s edas Jlasl 53 L ¢SS glyls ATX) skias

Pl s i) Gl ol e Gl S a1l ST S sl et (&
;ﬁw.uuupudu)su;)\}?u:iudlﬁd_ui\ﬁ,3,\’,“65\.\;\@1)1“0;;
ol 355 55 Pl eins Jlal f Lz o b S e b nlie el b S

.M:@Clqd\ljgpléycﬁ&j)ww‘s\k\qu.aJlL:Af;)b;ﬁ}

g o o OT & g 13 (sla Sl 195 (6 oidd JLST (2

! Connectors



S eelige 5o 4S5 Ll Sle 5 sl AR

sdoms (51l oy (g akby oS suzes (b5 LIS D oume i (& cwas Jlait (o
Db o Jees OT 215 1)

4 (R aal 5 hy Ly 4 A8 wie b sk LIS :(ON/ Off) (g owians Jlait (&
ey 0315 OLES (6l 5 S Jilas g5 I I C\fg— s J! 29k (S sy Jlail (&
2gd o Joo s OT & 0t 0395 gl L

0315 OLis sl p S Jlas 63 I IV §1 > Ted &l J1ed 60 gl swind Jlaif (2

J:SJ'\ASQ\)&\)?\3>)|>GL¢\L;4.21;3\;3-5)&”@1:&5?9.2?5‘;%‘_5&&(6
) A s 03 ke o 6T 4 Sl sl oBos el 5 ol (5 dabl cokijls
:Qﬂ\oﬁo:)j"-u@‘j

(Sld fasl s ()

O ((Olgy (s sl 5 ol (5 alaslo) s (gls il ol o DS, 415
A e J S 1 Sl F L8 sl

lssr bl (Y

ST 5 bl sl K287 5 b 5115 (s 5 63505 sl oBs plod o Lol sl 5 oyl

.ﬂ@dﬁfﬂ‘)ﬁ\é)é"-w&L;Uba\f).:\fcguﬂ\xélﬁG€JSQF6\63

! Reset

2 Power LED
3HDD LED
4 IDE



V) bl ezl tp s fuad

ol yu5” —1-Y-)
Car 5 O b eynT 4 ) s osls 5 das oo JWisl 1y SleMbl &7 ol (g oo o8558
Wl Sl 67 Col Dbl 6 Wilan @355 o8, o A8 o Syl ol
uw\u\fwt@rpm&é\,ﬁJﬁubg,tfjf..us@)foww,:\
6K K sl Ol K S sla e (6 Ao s s )l o0 JESI OT (59, )
258 1 o508 31 Ol jan oy ems il 5 oo W 0305 e cpl ST e 15 b 4L

Z.\)\J.\ﬁ)Laé\.;\ib)bdu\alf)ff’dw))@.w\%wj\.@-‘-)\@jw

auU)")J.g: olfJ.:\f ()

= =

M\:- oK,J\S (u
w)JT a\f)f (s_'J

s 8355 08,08 (o

ol 55 —¥-Y-)

25 e SV g ds Gl e L1y 55 0310 4 wb1 53 (Bl gla o5
Sl o, Ko a G L S5 bl il SLBIL Bl gl (Al on L bl
o S el b gl O G b T sl b b el oy oSS LS adsl sla
o5 4 gl Dol s 1 OIS oo ey sl on Gl ol Ol I s L
35 G35 RS s e 5 SNl Ul 4 5L 4 4y .ol (o) L1y sla oo el
Sl o855 L 4 ol sl by 3 alie gla o 53 B s G e b ot 5 U
1 o s Gl 51 51 (s b ikt S Sty 4y (A5 5 LT 2y 5 5 Ll
55 bl S lie 53 358 o 1y b o 3 Glen wlie 35050 3l dm 5 4l S otalie

G395 sl oKws Jlasl gl (sl wbly ol s 51 slas gama ghyls 4Ll .5 S stalie



S eelige 5o 4S5 Ll Sle 5 sl VY

S Sl 4 o sl o s 5 S wmio b Ky K Aile g 5 -
03 5 s Sl et IS5 D Sl i S5 ) g o600 6 (S5 o
ol b o IS Sl oS e S ST

:j\xJ)L:pS:)\az}g-ng\AJlibLguM)JQ)mealf):tjjw

)b.\}q-}ﬂL;UhCS}MIAJE‘)4{Qb%‘cjﬁ)bj)jd\ﬁsj‘}\w&‘ﬂ A
Sleto b o 53 3l (6l Wged K98 o Joate T @ Sl blug S 4Ll oS iy
..,U_g)d»

'&62}.}.)\&6-‘-/&wéﬁ@du&ﬁjb#‘]ﬁUJ\i{idlﬁlﬂM Y
N 5 Lsd o enlizul glaSs Dbl (gl La i 50l (.,-,;ua\f); g5 o)
5 celin 5 LS s Ji) ) edalin LB 5 S SIS T (sl Ca e
RSV

1803 03y 5o Ll B I e p b Sl 0SS s Ll BB IS p S S s Y
s 33 Ll BB (G131 05 4 S s Jale s 53 |l BB 1581 0 5 0SS s
PSS fole

Mg (gh S el U 5 (S5l g0 s 53 4 (S Ak G 3 a0 )

S3lg0 ol 58 (A

ij&i"b Lgb\::af@l 4\1\)&%): 30 o a\f)bj\ééj‘}n alf):

o V3 esliul 350 Klo s Sl bles Jlasl gl 5 3L e 03le g okins Jas

ol 4 Jlasl gl g Cnl ls Olejen sk 1y 0sls o A Jlast bl o8 s oyl 5,8

L TCP/IP
2UDP



VEY bl ezl tp s fuad

o8 53 A OT 5 esls JUsl ey 358 (oo onliml g YO (5 oias Jluasl 31 o s
G eS slazel Cbl e # 51 ziw Jeols 55 o s ol Lo g Sledbl st .l Jb
b Sl oy Dbl st dbly (B il |5 g Vel Kos el sl
S el liae p s &S o Iyl eliS o 3lizal (3150 o 3 51 ST (6,505 sla oaus
o3 SouS b (5lse sy oA ol o 03,5 Jlasl 0l &S s 1) Db 5y A
b a5 1y Sledbl CobhS Voo B0 byl oUls g5l o8 )3 &K Wish o

.g:,.wblb

Jb g o33 (&

o b gn s olus Jlasl gl )ls 1y dlasd a5 enls oy S5 JUast b o s oy
(RS-232) & b sas Jlat 51 L w sla o5 s S gh g eslinal “ﬂib“if-’}‘ﬁ
EL) r\f ciii r\f LSL“ CLLS;MI%K co\f)b uf.\fi..b (a\a .u\.lf@bbl.i’.’.wl (lRS'4221)L1
Sygo U K 3 b 51 es Sledbl G S g Aol g e s lis 0T Wle
Lile Jolog Jlasl (sl pU a0 (A 55 &8 1 8 o JU e Bl 0T 0 6875, 8 s
235 s S )l shsn 5 3 s

plapb ol (@

o 55 b .l ls 1, MBPS Ave B Frv e b osls Uit oblg JUw o8 s oyl
dﬁﬁbéﬁ-\e‘b;gﬂ(lFireWirEDCUQ)M&;)&j&\J{\ J.JC_SJ&LAJS
9“4;()@‘\%5)}#0\?)3,&&j@)&&ﬁbéb(bbbafﬁ)y‘r&»h
:J.:Lsaajeob‘b&j\‘,ﬁJL&J\)'\alf).sCﬁl‘)ﬂ.zL&,x,:e))&.o.:)l_s\)ﬁ.s@)l:'-aliu:

3] ‘gslijr»dliﬁ\@jl:j&&u oo &l p JT ot al?).as\g\) of 55 ool 4 s

'LPT
2 COM



ﬁﬁ.wv‘#@ﬁ‘&rﬂ)dﬂb@b;dyl \F¥

3 Paere S5 ks gla uyes (Gl B Jliaus Gl uyes el Wl Olej g esls
S Js 3503 GV o 5 gy Oollanil o8 )3l BT a8 o bis O sk

Ll a5 B 55 0T

ASL:.‘) 6h a\?).\ t‘)ﬂ

Optical USB A Firewire Firewire Firewire Ethernet
Audio 284272 4 pin 420 800/3200 8P&C

Apple Mac
Desktop Serial
“Toslink™ ilink 1394 1394b/c CommoniRI-4 Bus -

DE-9F DB-25 Serial/Com Port -9 Ser\al e-SATA

e
suno/ Digitol Audio
Line In e XA plog style

sople Display Comnector - ADC LFHED (duol DVI- D) DMS59 (dual DVI-D)

HOMI Micro-DVI DisplayPort DVI Video

SLly Caliue gla o )5 51 o led Y9 K



VO Ml‘i‘) QL@.'::-L..» :fﬁ J..,@

& o5y é'}il Y-y

‘&J‘gélﬁelf)é(dl

I 9 835,58 ggheli:..u:nu.l) e .s)ﬁs\fm&l.a J@l)duuquusu clf)J
oj;}:):Q‘j@Qal&ndl.é‘duJ)ﬁ)ébLhalfjj‘ﬁjéfj}]m_.md&@
13,57 (5 el ailiine

LS\AJ‘)}.: d‘&&w DJ}»T L;f?‘; LS‘A o-\JJ‘Jﬂ Ls‘)bgg_;l"" Ls‘.éb)y \
.,\SBFLng‘Lg:Gljrgl.wLg:ch;T‘_gjLgsdualfjsosﬁxfl?‘}:bgijgl‘p‘
6 o 3 51 Jde 3 YASY 5 YV-Y (ola IS5 55 idimen U 5 (65000 Aile ols o8 s

Wl ol 0313 QLS ) ool glas g oy

J)yT&?.B‘;Q)KLLsLﬂ‘b)yVV—VJQ

j)@bJ}l@'b:Jﬁ RLBERE s Ux&Té&lf&ha.\}jl:ﬂ. WL ST Lol glas, e .Y
6‘4@)%@)@%SL&J‘;&L&JMJJ.Jﬁ@aguagjbj\dbugﬂ;g

ﬁ‘}ﬁﬁb@)b&.)@w‘ﬁa\f)aLQJLLJ'J‘Mo‘ﬂ@@alfjsjbj“y}wu\s)‘b

! Rear Panel
2DVI

3 D-Sub

4 HDMI



S gmdige 53 &S 5 wLL Sl 5 sl \E$

Lgo.\.:;féflidu.\:lf}\@)[ﬁ-&l}b&ualf);chd.ujlgsﬁ-ﬁjsli:ﬁ@a:u.zﬁ\
s PO |

2y (o ool i e se o

5 ok oslimul &S o8 s oKl Lo Vgene b G 5 o gie Cad sla e s

s (5,5 55 1 25 o s 31 A seds S 55 o ol sla o s sl

":'.:&)bw}ﬁwéowskwl{é«o‘bjﬁ:*/\—*ﬁ

"55 ol g o (@

JUisl ol o s bl 5 (b ol o (5T (GaST Lo 5 (5% VAV L o8 s o

FASNE IV LSS 3L s Jb e Sygeo 4 e S b e sl s Sledb
3,5 o gl

I External SATA
2 Clear Cmos
3 PS/2



VYV

PS/2 o8 55 51 oles :YA-Y Kb

tleds (Ul 15 5 shate 4083l 53 3 g Slacy 51 eSS

255 o S Sl Jsl gl m ool : DATAL

okl 5,5, dlail s Y

295 8 e 12 :GND ¥

I edzas Jlasl ol 4 Joame oaws (5 4 dis gl & Iy +0 4 dis JWs 1 VCC ¥
D55 0 0

e oas 5 Lol 550w Sledb! Jlis! g;&,w@sg‘em/fgjuiﬁ.»:CLK 1)
S p e |y oS

okl 9,5, sl sk 7

Slasy g 55 5 odd oslitul o)l g ge 5 LIS amis Jlail 5l ol Jb= s o8 s ol

odalin jow 5 Slobsl €5y 93 L 3,lblial Sysemr 5 5 ol g o855 33 Vgame SsS

all Sl ol 58 50 Il Gl s Ky 5 S domin Il (g1 52l Sy L5 o

' Clock



g eelige 53 4SS 5 ALl Sle 5 sl VFA

ol slas s 5l S o &)}Twolf‘)) ‘s u"‘/}i sla o)l sd g0 Q.,\..iaj:fljé Hs «
JL.aJ\Lg\,:.sﬁ-}ay‘u«\&egja&udwfﬂjaw.sﬂ@o&\:ux_u\?
4».3'}}3»w&)jal{db-d\)aggw‘oﬁsju%obﬁrlic&w:)bﬁ
sh gn odalie Sl

T > ©9o 3 (&

VAAV Jlo 3 45 358 o0 o gmome ol (65 03l 5l (gla o )5 as gazma 5 3 o8 45
LTS S S R O P g N P e VNP R G UG PP
$SGIE Lol glasy g 53 Lo 35d s edsl (DE-15) &8 0 10 o )3 ol ( SIS
3,035,447

5 (Mini Sub D15) « RGB) (s stas Jlasl 0 s (6,555 sla LT o s o)

PSPPI JEVIN «(Mini D15

T 908 5 5 gl ¥y S

5 (T 5o 0 3) ol 55 ¥ (sls I 31 [SKize 87 (RGB) &8 JUT SoledMb| JLis!
o) "Jﬁfu“ oy 5e ((DDC2) JQ)J.; bu g (Ll (63 508 5 B3I O, gl dl..i.;.w
Gl oKaws & S E S8 g S S IT s sls esls Sl gl o8 s

'VGA
2 Display Data Channel



V¥4 bl ezl tp s fuad

308 o pb 55 562 ) Galise plgl ay 55 5 mbs s Rl plsil b (5 e

ols

'&T 89 o ol ys (w

G RIS Solaked CJJa.a ok Ly o))f Lug o5 1288 Jlo 5 6T (5 63 of s
33 b T o gy o8y Wl 55 o8y pl el 0dd 5 lkkul 5 I b "DDWG)
sl df‘,ﬂ}TSTLﬁ-sz o& s ) G P P Sy i | di.:é\)fwl slas, s
51 Sl TTMDS) sy IS5 51 oslimal b b w Soyguzs 3 035 iz
VU pal S L s e sl oSaas 4 STILS G O s

S o bl o s o s by 5 55 mibs egd omd! slo Ko led

4 EEEEEE
| EEEEEEER
W amEERER

—

DVI-D (Single Link) DVH (Single Link)

EEEEEEEN | (o o EEEEEEEE
— HEEEEEEE | (— EEEEEEEN
\ EEEEEEEE/ \" " EEEEEEEN)

DVI-D (Dual Link) DVE (Dual Link)

DVI sl o s Elsl =Y s

! Digital Visual Interface (DVI)
2 Digital Display Working Group
3 Transition Minimized Differential Signaling



S eelige 5o 4S5 Ll Sle 5 sl \or

)JL;TngL;Jyjjjj)JJIJA:{.JJ\JYLg.,U}:.;}J)\LguU}:;_:&60“&}53)0\?}3&\
b an (s o syldilel Sl ) Cal SO YV dslee sl &S Sl
U’L‘ .Lf)lfjja I U’“”KJS} V4Y . s VYo U";'Jjj)) DL JJ‘-’:&S‘ L;:ﬁ)\f C))).p
Fafe bl 5 0T iy S e sm osh o ol 95 G Usw s Sl 5 ldie
sy o YOF NP

:JJ\JJ.:&ué;mLsTszLs;alf):

J%J.ﬁaﬁ@jF:DVl-D

& NT Lis >4 ,~=DVI-A

JLE@JV.A}&?}JLTVA@)f=DVI'I

TSt pl 8 gl oy (&
(S bl o rlin ke GlaST e L5 (630 YooY Jl s 6T gl 63 £l 6l 5o
3100 JUst e V4 ghyls o8 sl o 3,1 biliul 5 1 b Lus g jzw’.:xg/@y
J 58" «BIURAY Player s (¢ v o (laolaws 1 ol 03 126 5 o> o gods
gl 563 oo J sl Kl 4o 8 5 e s wb1, «XBOX 360) 5 PS3) e 5L

35l gt e San CoiST e LS5 S 60

! Single link
2 Dual link
3 High-Definition Multimedia Interface (HDMI)



VO &Ll Olesle 3 Jad

HDMI o8 5 31 ol Y=Y <o

35 3l 3,553 SIS ol (slasy g 5o bais (6T (5 (63 o 55wl 55 68 55 !
5SS S e ol |y Sl (TMDS) Sy s JSS 55 ) ezl b 0T dilen
J-:s\,uﬂgw@G\,tf,uf;M\didTé,@ngrl@@yldug,w
Wl B8 AP Uolan 6T ol (53 1 o555 (p e S oo Jiie 9l b Ole s

‘;ﬁib@w’lob‘)o(c

oslilen Dol 0 (e 5 (b il 5 (e Sl oS e i (g ) o0
ad g S Lol Glas, g s 55 ST 5 Jows B g3 4 lhwo Ls a8 &
o83 b TS L e on 5 (55 o5 £ 53 (5 bl oo Sk (s 5
S 2Aas ol ol Conl o s o 53 ol Lol K el BLi,I s ab g e sla
I I b sl als 15 TeSuE o oK b 3,13 (635,55 oy g |y oins JLasl oy
Gl b JooT Lo 5 o o5 b6 (glitos S 428 JUT @ i s bl o Loy 1

ST JAS s n

! Sony Philips Digital Interface (SPDIF)
2 Optical

3 Coaxial

4 Codec

SDAC



S e 53 4SS 5 bl Sl 5 J gl \OY

_;H;&wlotf,;j\ PN o R g
e 4 3958 3l 8 1y ks glhis I & Sl 53 e o 3 ol ol Cu s
é}s LglAWS@lﬁJKUMJ@)\}J{)K)\::ﬁ-‘)J ‘L.SL&‘ )¢ )3 34 i{-\?
Slhe sl > sla e Ly Ol e i CwaS Sl Sl Lyl e (glas
Jlasl cul 3l e 5 Dolby Pro Logic sla Sk 5 (Sl sl g1l dle Jlams

...U)‘b)}ﬁ-ﬁ‘.ba-\.l.b}

'@ ol g o (g

SIS 5 SIS e GLaS iz Lo 5 (639 1445 Jlu 3 (o ol g o6 )
35 g ol s o s s F skl 5 b o plasT (il Sibo ¢ Jol Aslo

@‘MLSL““\i‘))°°€)-’;ﬁfﬁfﬂ§ﬁf~""d\>

lusB



VOV <l Ol tpgs foad

18

IR ST BIICE o 8 i o

(s Sla 55 S amis s o)l pisn a5 s 5 5 3505 e oSas ¢l
) 8 daulg o 5l S gl s s Slo cla K g (2l ol abibl>
540 Sl sl o a5 3yl F ol s ol sk e Jeate paid gla aLl) 4 o s
o3 w93 s b odge 1y o s cpl 4 es fuate oSus wdi (g aiby (s (-0
IS @ o ys pl s Sledbl Uil das plosl 1, Sledbl Juist 87 (<D 5 +D)
Il 5 g el (s s 3 o s ol il sl ST 53,8 e bl UL e
USB 1.0 = 1.5 Mbit/s

USB 1.1 = 12 Mbit/s

USB 2.0 = 480 Mbit/s

USB 3.0 = 5000 Mbit/s

"& ol 50 (C

L g (63 VAVD B IAVY ola Jle j5 05d 0 odul S ') oL s & uf o s
PFCpay ol Jl= s g Sl edd sylulkul 5 1L (Xerox PARC) SL.S
el (£8) K uSS w by ki Jlast o s

' External Hard Disc
2LAN



S e 53 4SS 5 bl Sl 5 J gl \OF

R T

Sa b Jol s 5l gl Fo-Y Kb

Sy o8 53 cpl 53 Sledbl Jist 5 ool BP/BC) sla o 53 osl gl I o8 ys oyl

3,5 o plil AEEE 802.3) JSS 3,5 bl 2 JL v

Voo N N et b pad gl abl) s Sl Jlisl S Lol Jb s
o p g ahl CB SsS Lol Glasy e s L &K sk 4 e 4, MbpS
Sl S5S Jeol slasy s led 53 Lo i o ys cpl yls o s &K LI s 1) Co
Slasss 53 5 o83 & Yaene Lawsie 5 Coad O30 6 035 Sdys 53 5 355 00
o8 55 ol 31 oslizal 50 s dlex 135 o odalin o )5 93 V¥ same Cead 01 F 5 (5145~
Slaps e g1l Jlasl ¢ ows slaald & JLail sl (b @ Ol or (aind sla 6L, 3
2,85 o lile e 5 ADSL)

T ylgpldolF o (&

s w5l 5 lynxo 5 dEEE 1394) ¢ i LINK) & soman (5,505 sla ol b oS o )5 o
A K GleS iy b5 5 (o1l B GheS ls 6330 1890 JLe 53 550

4 5o o855 pl O3y el i 1953 1l 0dd 31l ey s S s S

I Ethernet
2 FireWire
3 Texas Instruments



V00 &Ll Olesle 3 Jad

45 d.LINK) (’U L Ssw S 3 ply o CU L JJ SeS 53 & s bl s e
IEEE » (b L 5SSl slasy e el ys 5 Lynx) el b ey | MRS SkS
S5 6 danly 5 b Soyso 0 o8 3l 3 Sledbl Sl L 5d o antlis (1394
I a5 o 35l 53 L (s alb L el 55 1 S e plenil (ISOCH

.Aﬁ)lfjbjﬁ\fﬁ&l{dlf))jbﬁ}aﬁ

s

JAPER ST ARt g (e
NS 55 s Sledbl sl Cs e Bl I 58T ool glasy g 55 pls b o s
o 55355 o s Auaid IEEE 1394a (400Mbps) 5 IEEE 1394b (800Mbps) Cakises
ol 15 53 Y geme 5555 (od dunl el 03y (Juol Slas) g 53 Vsane S
Lgd o Jrae o3 cpl 4 S ola oSaus Al 13 ph e ois YU & Lo e (5 03
o p3ge (5 el Gls pekd 5 oo Sla pyss css S 83 g gl 4 ols o
28 o lal o 5 sl sl Kl 5 s Kiu s (5 o BB S (gl s



g eelige 53 4SS 5 ALl Sle 5 sl V08

"L L (S3lge o5 (8
w=ls 55 Printer Porty 5 (DB-25) «LPT) wile 6,55 sl el 4 S g YO o5 ,s ol
SeeS Lwg o3Me VAV Jle s 5 ol ‘gl.w 63 sl olf)s S odlgl s

el 0dd 3514kl 5 1 b (Centronics Data Computer)

pll (EEE 1284) 5 Ikl plaly 5 ($3lpe &) s o s ol s Sledbl Jsl
OT 4 s e 4 5 i o o3lizal Kolo Il (51 2t o8 53 ol 51 asdS )3 0558 e
ls Glode gnio Cojlas il b 3 o8 55 ol du S e 3 b Kl o s
IS sl oams gl &Ko) gmile Cad o Il g sl oBs S (S wiges 51

oslaw! AJE‘)AJJL.AJ‘ Ls‘jf a\f)b d’:-‘)‘ L&)f.f)jg‘:a aj‘juo.\&b)‘m‘g‘sw

- , "'
M-;;:
- __ -
LPT L PG o8 55 31 oles V=Y S
ol o 5o (3

WCEA) L oK 6T SleS ptiz Law s 6% V454 Jlo 5 i 4 o8 5 oyl
DE-» ply o855 ol ol 0k 35lutileul 5 1 b (TIA) 5 JEDEC) ¢ (GEIA) « ECA)

355 o g Dl (63 G 03l Sl s g el o e 55O

! Parallel
2 D-Sub
3PLC
4COM



\ov <l Ol tpgs foad

oS o )3 51 ol FA-Y S

3,8 o Sy (RS-232) 3,1kl ulsl r 5 JU oo oy oz o8 53 ol 53 SoleMbol JUis!
5350 o aen Lol (gl g 3l (ol 55 PIL o8 55 w5l 5568 s ol sl Jl o
Jaze o 53 pl 4 S ole oSaws dhex sl 0ds 0T Kl o ol o s
31335 oLl 5 olshsn  Slor (g )l sla p3 50 (50 4 Ol oo (s o0
b o 5 Gl SRS S e sdias wlip plsl 4 Olg e OT e O3l
3 pbedas yldia 5 geio J ST sls o8os gl 51 BL,1 ol 5 sl b romen
" bl ol 33 (5

bl o ) wil oSS (g 4 5as B3 b ol "l gh A8 &S o8 s ol
5 kS LSS Ll sy Slasie 5y Sol Jlesl b oD Yoo F Lo )3 oS ol
A SLaS iz ) Kz 8 TSATAIO) Mdlo Olojle Law s odias Jlas!
5 b el s O ey 5T EE e Sl (s s 1B S (g ol

RCO DTN

I EEPROM

2 External SATA

3eSATA

4 Serial ATA International Organization
3 Dell

¢ CGate

7 Western Digital



S e 53 4SS 5 bl Sl 5 J gl \OA

T PR M o o TP e

Bl gl o8 55 31 oles FA-Y IO
3)lee 4 Ol g o Sl 0l rt’u‘ ble gl il lllbnl (gl s oS (g gmee Ol ot ales
::;a)l..ﬂﬁj
e FreFo gauls Ol Jlyl S S il Bl (g o3 guous Suis Y

G W RN PR TG P

oo FeoYO (ganls I leMbl by (S S il Bl g o3 gious Luis V)
.d)sl:ﬁf‘"—\’\c' L;A;A\:A:‘CJ)

.J:.anj:.a\)'\J.:lfd}b;fl.b-mx v

Sl Ble slal8 55 5 oins Jlasl 55 b, LIS (bli g o5 53 ok Sl peis V)
8 el Sl

oo 3 Gla oo g1l 4 U1 5 on kg oo rae o833yl 4y 7 g la ot dleer |

3,5 oyl o 5 65 Sl n b S ¢S s Lo

‘%bg‘lggsss.aolf)é(u»

Syl ol glasy s s 5 53 <5 IUT 5 Jams CIB 55 L lds (s i DMS & sailen

JLast #) UV, Jie 33 55 110 5 go sls oias Jlaasl o b 51 8 JUT IG5 58 00

S e Jbe w4y L R (edas Jlasl ¥) LIS 0,) 5 (otns

I Audio



104 bl ezl tp s fuad

Sy Sy o3 edias JLasl g5 93 ) el ol auns ool las s 5o S eSS
A gd oo 0 dusl (AUdIO JAackS) =Mool s sias Jlasl ol L 5o oo dni o]

pleze KuSS 51 Calitee gla &K, L s o s ) &7 Cul atia FooY K s
Ciluy Sole s Jmul SLaS 53 Lawy oM VA48 Jlu s st &K, opl o Lsd
Sl Condy 53 5 ten Siy waln JB S ol odd x5 PCIY sluinl bl
ias e OLES 5 1 G glize 5 Slas Calzbes
pes y ]

e ©,. 0,

N BU

o dUIS 2i g = 0Fr-Y SO

NPlpy -y
S Lre cpl sy o5ty ol (630e YABA Jlu 537 S5 L sl ST o JLs |y ol

135 s &5 55y a3 93 4 015 0 1y SLly LI o el 03

! Audio Codec
2 John Tukey



S eelige 5o 4S5 Ll Sle 5 sl V7

e Dl Pl (Gl
YLSJJ{)K )\JB‘CJ; (u

OT & Mais ¥ Juas 55 St )8 oslinal 3550 slaasl (53287 (sla,ljole 5
o-\.@.of‘)Mlg“)s"_,u.ﬂ.bSw&uubjcwéu)‘ﬁlrjjMM‘?AS:-‘JJ.L

J.olcw -\-Y
amies cla Sl el 65 ol dlablo (6 luke colis ;o LSS 31 (61 ) g &S5
okd LS55 g — 6505 b oS s s ol s sla auly el Kol S
il by 235 5T e 3y sk e S5 SUASS LS 3 Dl ol Sl
dylod ol T 5 ags e 5 sk T 515 03,8 Sy e 1 ol ol ales &S
oBaws SIS oo 5 ontlio b Al psie g sy o STl S sl S
A dal g wd g S a b asl ) ol il AT 08U s 5 - 53005 o
aor & W38 S S 555 Gl s aY 6 bl 4 e 0328 e 53
SHIF s aY ol 4 A8 5 0T 1) Ol 5 asli s JIS7 5 0350 J 257 1) e 51520
o L UL K 55 2 o Sl gl b o e Jole e S o Jole
s 181355 les oo a3 15 Bos (s sl g5 sl 5 te 4 03V UG 5 553
cmwQﬁmS@\MuUﬁ s el OS) olasl Gy > L ele
j,u\}:da@ﬁ,\sdumuﬁ‘s;ju@vﬁljsbé\@;jmfa,\@pQ\JW

g a5 0T (g

! System Software
2 Application Software



\Ed! “JUJOWL*:(’J’M

ooy il (S5 mbie 5 s b asle ibie wlio YU & ol 255 55 Jele (e
M&@)‘mHQYLJﬁ)Jw@dj'zsj@_ﬂ#\)ﬁk‘)&)‘f\w&u
T b LS 61,1 01 4 1y (gSlome onble b 4Bl anwy opdle & & Sl ol Jule

Lps L1y (gl B o sla Sdomy 8 55 5 Al g 5 sl 5 OLT sl

i 25300 g0 Jold ol ot GilB s (JS sk
T O 51 6,8 sl pelie 1 gy o3lizal (Ll
gbe 3l ST 5 anads (o

GLLA Sheslanal gus Ol (o

cl...n )\ oslaiul Q‘J:.A Lg‘)‘vaw:- (o



S eelige 5o 4S5 Ll Sle 5 sl V7Y

ol 3l (&

LanT 3 o pde g Code ealowl (z
LQ;T@LW(.L?M)m@;c,ﬁ»u,\suw&uw(é

bady s ls b oo pie (-

ol 5 el gl didl- oy e (2

LT3 L5, e szl 5 (obiz g s Ol (5513 (5

e 6,18 ST 25l 3

e S bl i ) S Sl Sy Olgr Jolo ot o 5 5 e 055 0
b S 5 S 4 U5 o s B sl oo e dhor Sl oks o

o 5 A9 )bl (e (i 5 S Gk by Ssdus (g eSS ey (WSUs

.b;aﬂ.ﬁ:\

Jole o Elg3l -1 Y

o310 9 ST fole kuns (A
|J:>-‘o.¢\4)bﬁi<{6j)j4§w€)l.€g-&6L&JAL9WLAJA\9WC}»&\
L5

S 40 ol i (&

Olsie 4 ol o gla 131 p 5 5 a8 Lauly (sls oS ST Shels Jolo s 6 55 )
L}ilé@wﬁ»:})j.sa\)éuw@J})}‘g\ﬁ&hubjﬁu\;;fu,ao.al.&:.wlauubjf

g a8 KT 55 5300,



Yas bl ezl tp s fuad

oud &9 ole s (@

Ll 47 o Byme )8 4 0di3ls ST sla Jale s d5be 1) 35 b ole s
.JJ}Z@\ﬁ‘hUjbﬁzcﬁ.%-j‘J.«&)J

550 (2 Jole b (O

Sb ot 5 ols Dl jgnd (axio VT il J 257 6l Jale Sla s £ 55 ) )
it b ey 53 3 5o SIS 6ls KoM Jale s &35 5 on o3linl 2t
g5 ol e St 3l (SO s 018 et (63,28 a5 )8 Ll
2 Pl Sl & oS ol 616K (1 A1 3o mle ke ¢ ole (gla s
ol Sl o 5K e ke S5l e b Ll Ll (el o o Gl

3,8 LSS Ol lds g 290k 2 5 Jos

Gt 350 oo S wm Ans oo plnil 15 OT ge by oS Jalo ot ol el 4
DS e Ll b 3 sy DBl (eles 3 45 Sl slanliyy fule ot
SIS 5 aSs g5 2 2 se ulie Sl ealinal lite gl Gl1pls S8 ple 5 ozl
@K,.t?61,1;56,9\;;\,.&uT..\;iu@uum@mwg;\(.;,w\p\c,.;w
Wl Coml Pl Sl ¢ tel 315 51 ALBL (oo (sl L1 S K (S5l sl 53 (gl
355 o p o ol dseda S ol LU Yol (el el 1) (S5 Lo Sl 13 S
Sl 65 Gl el 4 el 550 e 08T Iy OUT 4 S | el Sl LG
@bl sy oolie Cols (DL TS 53 85 polie & o o pl Oy 300

Ak

Wﬁ'@‘ ol ilwosly 5 b L:;.)CE.»N)J Sl Jele 6uwo§u
4015 o el pl 55 Sl 35 4 ates gla y e 5 Llje la Sy slls Jole

3303 0Ll 5 go Jale Gla 0t 0 5 gl



S eelige 5o 4S5 Ll Sle 5 sl \7¥

93 ole s (1
o3ltul Jolo 0t s 5 Jaldie Sl (godaie gla adeud lyls &S jadu g Jole e
33 VAAD Jlo 51 Sl s Solo S5 b5 Jole s opl ol 01187 o 5 0k
O ST gl 1y 0T 31 eslinal &8 cul SGBIE 18 Lty &5 lyls 5 odis <
B e 5 Jgens O gl ol 481 (gls s glyls s ST e 5 OLT
4 B 1l 51 5o 5 sl Jole o #1513 jme 0 t0lsl 53, Cal OB LS o g o e

S YL 5 AYAR gla olils ol (SIS Ll L e A IBTENT (R
VY Sadug o Sl 45740 Sadu g3 S ab e (650 1440 Jlu s Cilug Sle oS 8
2 bbb T o jlats JalS Jale (s &S5 Ol gt 4 S Gl s (b pls
Soma b ol s 55 alols 5 abali Sl eslial 5 il STHE Y00 Ll o ale gt
S5 Coew s Sy 5 s gl Plug and Playy s, 5l Jele o

AL bl ol WS 5 4SS Gl s Sl 4SE 4 LTS e 5 led (gr 03linl

S VL 50486 ls olijls, sl SIS Ll L ile e A 3909 (Y-
o 1o A0 aduy bl 45T QA 5005 .5 500 ad,e (630 YAAA Jlo s Siluy Sl
4 Jlasl SobB AA oty 5 oJleb SlSCus 525 b ST (oo el 3 1 (65 40y Lol ) S
s A oL sl 65 s 553 sl Jb s alies Ol 5038 wal 3 1) Szl
a‘&@mgwlﬁ@Aatf,a,'tg}ﬁbww.m,ty@&@w,ﬂ
o Sty Sl iz 5 e e 063 65 63 o ol § gy o oS sla S

A8

'AGP



\#0 &Ll Olesle 3 Jad

SSONT 5o s 51 g 45 Sdlos ,Sle 805 4 hate Jole s 1Yo 00 59009 ()
NS CHCTPIPS SR PRUP Ry P CHRNCIM I PFA- PR NS o gy PR,
CS a0 slalesl ululy S Hake Sl ols (Gl esly edins s 5 SlSes
5 Gk rlie Okl CLB Wy e (il Kb oslinel Slsge » Siley Sl

Dyl ASTE

OL#}LW&‘;:&L«J)&LA&&iéoﬂbwjﬂ:(‘w%)gﬁ)r’”)‘59\;{9(‘0—‘
Sioles NT 4.0 Sy 5l Olge 4 & odias Guwgm ol ol 855 cla
L sla,lS 5 68,5 SKps gle dasl>" o ol ol )l e b (Enterprise)

A5 o Sty e SledL

5x)\f@¢§\p\4{t,6lw\>o.u;\>ﬁ%sw\w\)ww@}s:&(\w\
|ﬁ\¢~w>)>@ﬁ,\§6uMuﬁ;\@ﬁjlw&i‘&uwj\wgﬁiwu

GO VPN P PE T

sy C_,é\...ujjill.a < &.& S o Ad s 9w :(Toals ¥y )5}») Yooo 39009 (0-)
Ued e ‘}ALF r.:.w:.w aJSA.»J)JB Q‘}& 4 ol U= &J'i‘ .C,.w‘}:f)).i 6[.& QL&).LN
bl LS P S b o3l g pl ol 51T e slety Cilay Sl oias
sl s cg)j.: Slosls Gl O3 (gl odds as g ool LS o glniy g;<iJ’9

@‘avbﬁé)b%hajjﬂg_ﬁfjj‘flﬁéu6)@@‘6)L6TL§JW‘
el sl Sy Sl ol OlSs ole pr (ST B y2) Yooo 39uizg (P-)
Workstations s s NT 4.0 55 o Sl Ol & 45 ole ot ) ol La )18

I Advanced Server

2 SMP

3 Data Center Server
4 Professional



S eelige 5o 4S5 Ll Sle 5 sl \r#

@\,b‘,uﬁd,,)&e;)mwg&.udmngj;;@wf\fwu\wwg
6\)\3 LJ.‘LQWJJ el GMLQNT40)3.'\.‘.L) L;L,&‘stwb‘jjw| ol

byl Gl oS Cilay Sile (6 S8 (6 o kind g (59 5w) Vove 39uing (Y-)
NT ot 50k Ol 4 oS odind g ol Gl ol ail Lo e b S 7
S (e 515 3515 (65w ke Sla CAB (ol ol b Serven i)y 4.0

.M@@%‘m@w@l@j@;@(\/wu6‘_;,\14?-

i o b1 sl Sy Sl o S S e e 4 8 (g0 S309 (A
Wl 0k o LilonS AU POy g olb (i 53 5 Sl 03 (ol b S s (s
e sl INTY 5 XD a5 (SIS Lol y aline OT (S31 S Loty o5 (gl oo Sautns
«Word) «Excel) dax I Coluy Sl 63,558 gbs asby 51 50 51 S5 s8¢

Syl 55 55y (Ss S G 0,8 s &S 5 dnternet Explorer)

e AT R R R T e Tpgede S99 (A1
b (S 0,08 sl s AT e ek WA s s b A0 S s 5 bl ) (5 abed
o OT 51148 515 (S5 0Ll sl (51 48l 3 gy Sl gz gike Sy 5 ool 0l
Gl G (Jlows psla 5 o o WSe 5 0l o e 5 S8l 4 Oly
L slg hyls OYlasl 1 gl b il a4 olaws (Kb gl 4K slowl 45 i

5,8 oyl Ths el (3L 5 ol (gl Calies LS LI gla 15 L

I'CE
2 Me
3 Online Games



VPV bl ezl tp s fuad

VISR W LY S [ au,ﬁu&&uwz‘é Ol 3309 (1+-)
Wl (50N il g Sole sl bole (s o315l e op 5 4ty (501 Jale s
G2 VY ol e S8 50l e ol S5 (SIS Ll b ol ole e o
B33 i S 3 3 )8 A le 0T Sl et (S oS Sl (gl aiby i
SHIP Lo gla Loz 53 Olg (o 1) Jolo e ol el 5 6l by o Ol
3 ES o Sty G5le bl UEKEF S Sl sy ol S 12l 056 S

Sl 47 ol (501 S0k s 1 (st (5 b (4B gl 39 ) (F O S9kizg (1)
Jin sl roped a5 ] ST o0l S bl ) S et (6 S Sy ke

13 1y v ¢S gl ol 5 b ablis gl SLST (6 b Il
S GO sy s e S K H(o0d SSlulr) (FOf S99 (1)
L s Gls &8 Sl 0ds ol Y samme 5 hluy gl S Caluy S
Sy 135 ab,e 3% 1888 Jl s S 5K ol s odd o lilnS Sy
AP NI (b &S 5B sl ooy oz 51 VL o b o i il
o3lizal ¢ Sislas b o)l 5 0 (S doies O gy oslinul . Conl ok 4 8 lais i b sl
st Jolo s ) Slasguast ez 1553 ol 1y e Slle 5 6> Ot

RELSAY

Coluy Sl oy sl fole (s 03| gl (slas IS T el 39y (V-
de)JSML&@&ﬁ b QTrL’ .L’)‘.Lv &L&TMH‘)L&G’L‘.{&D}}]A\J

'NT
2XP



S eelige 5o 4S5 Ll Sle 5 sl V7A

5 Sl eslial gl gl 3K Kl ot 4 e 5K 55 3 3 Yoo

S sl olile sl oS o Sl ab i sla,S gl gl 6, 5K 6 K

C..:LG‘\AJ{'Dwf;:iﬁ.{'ﬁdﬁcs;,u‘o);jdbk"b&kﬁ)wgéfm@‘)b
Slo gz (piomad g 0ue g o Gl ) a8 o Gl gt (o LT 5 Wl gla
& Sl sl gl e s s Slas gas dhex Il gl SL1) a8 6l 5 (ol 4 iy

NS VLW

Gl Sbly 65 p S Ssdus @ el Il ule prn lng 39uizg (1F-)
N eslial 5550 1l S50 5 (shlas 5 (Sl gl S 5 Qb (e aind
pU L s Sans cado Yord dlo 55 Jale (e ol (50l3 5 03 1 5 3,8 (o0
) ey plal & 63%a Yo o8 Jla Sl A 53 OT (5 dnwr g 0 el 00,5655Y
OT 31 a5 obe Vsl slacs b 5 bl I lcsen 5 13l 5 OEAS W 5 5l s
S Slys 5t gl ol prs ol (633 YooV Jlo i3 Y 3 s S s e
3 Il O (b s Satu s HLaDl AS iz eges (6 4o (gl Silus SOl ol
33 0l 6 ab e m SYsb b Sl s Aol T L35 s g ST Sk Les]

g by Sl 0S5 51 ol g
Sl §3ukty 5 Sl s Sl (5 48 gare I Jole s (6 4nnd pazin 1A 5909 (10-)
SLly 53 eslizal 512V ok b ad,e 55k 4 3V Yo o4 Jlu LSTYY 5yl 3 o
3 i ezin oo sl ol 0l 5 (50031 5 (S gl Juls pad la
6uj;i);\..u\u,:ufv,'j,\;w\)oT(\;Jg;wg,@\;}.uu;;udﬁbw

9 4by g pmed L CLB 51 Slsiy 4 Olg o Sl dr 5 550 iy &S aad )l

' Vista



V4 &Ll Olesle 3 Jad

QY}:-«AJ‘JE%Wéﬁ(“ﬁuwfrbgéus@w&

Wl Ly 3 53 5 0k i 9 4Bl LB ) (6 e V Skt s (bl SSla

cb@:ﬁi&'jd«a})b C.s_,&:ida:—j L éu;}’.} ng“‘gi JALJZVJ'}.L;_}

‘_gMJﬁ}d‘wxgéhou\;')'\bﬁ:)b&b\f)ﬁcé‘jl?u@w&JJ‘@%
il 5 3ylse Jala ! o S w0 eds 6Ll gla an S

ClearType, Display Color Calibration Wizard, Gadgets, Recovery,
Troubleshooting, Workspaces Center, Location and Other Sensors, Credential
Manager, Biometric Devices, System Icons, Display.

Jolo a Sl ol SN ST o 55 50 5 e bl lado  Jatin b 5 ok
Windows Aeroy el L« ol g gls Sl 5 7 SIS Al Sleys
(Do (Seh Gl ShB ST (bl Bl g Samier SLB pE e als
l:.wwJMQTjJL,‘Z.e.MQTLSlA%Gﬁuj\céﬂrpjéhwﬁj)%l{
STk s 65 el Sl gls &S s s o b e 23

b ol 5 s wlly o gls 0305 03,108 S| il 4 Juged 4 e
S ol Coluy Sle &S5 adu s Jolo ot (6 e o AT oMl 99 (15-)
wlly o oe3ed sl &bl s eslital (gl p A 9 g . ds 4o e H5L 4 6B YV Y JL 55
2330 4 Ol oA ey sl (Sis dhar 1Sl odd g b CUS 5 ol e la

:.}; a)L."«\

oo islad amtn (6l b (6 )8 Laly )

I Control Panel
2 GUI
3 Peer-to-Peer



§‘ﬂww)°®ﬁdli‘)@b)gjyl

C)_,.i S s Cod

TP WS ICHEN ISP

2y eslial b )8 55,5

SHhh B s

W (s by oy e 4l

o (g absl Sl eslial b Seu 5 s3I el
Sl g 1 Szt

ESTCTC IS

" <=|TJ J=st s esdle ARM (g lems 51 glaiy

Dol Sl 4 Jole o 1o £l G
¢Sa5 o) bl Sl

0,y

! Task Manager
2USB 3
3 AMD

AR

AY

AY

N¥



W) bl ezl tp s fuad

' i ole s (7
451 3% VAAF Jlo 4y 515 YF 2,6 55 BT oS8 baw s TeS b peSe fule ot
Ll I ale @ cpl 35 g0 030zl Sl gl ably gy 0T 51 Sl 0
Oljen il dlm 53305 555 b ool sl cals SIS )08 Ll 5 5 ol JSCs
TS g Jro s 0 5 656l TS S B 1 S ol gt 5
Cos e S (SIS Laly 65 g5 SSe il o BT 0S8 g el Saa oS
PAY e Gla odils sy 4eseme 5 e s wlly S 350 ST QLT (6 eslizal L

.C,.«J\Y))}J}a

JoL e )8 65 ° Sl Lo (633e VAVA Tl folsl 1SS Jale 0t (5 055
)bT)J)-Lf)Kb})ﬂé))UM)Bugﬁgmb\qvqub.rﬂja.'\.&)LcTJ.JdJ&)J
AL adls SSe Jole ot Sl adsl JSE 6 Wl g ST 25 wLl) edige S Js 4
Mac » .Sy Sl ol Catle gl oode 05 5 6K il Jl iz 1 e
Juj:4§¢M|j,\§v§:;\fw)6\,u‘5u&uwj\‘5,w¢§“5,\,..;¢u’«os
4 boges AESG folo qtann il o 03ls wnn g S sla Sl sl B oS8
VAP Jlo 55 Ol s Sl Jole i ol A spie O (SIS Ll bl
b5 Ao Jale pts gl (5 s 35 45 0 128K 2Sle (5 wbly L 65O
S 53 55 85l L g ods atle A s V50 e oS pliSe sls wbl,
bl e s s SE L 55 Power PCh la ably L Sl la 4

Lks oo 4L (Finder) 5 Systemy gla pb L o5 5 5 )l 530 05 Siow 52 Jolo Sl

I Macintosh

2 Mac

3 Mac Mini

4 XServer

5 Jef Raskin

¢ Macintosh Operating System



g eelige 53 4SS 5 ALl Sle 5 sl VY

s V50, e 3 g 3 5 W o seia (S wes Slyls Esw 93 pl r\.)fﬁdf
s » 5 (Mac OS) el 5 Sl ol sl Ol 43L3 S (‘)T O 55 4 39 (gl abeus
A B Mac OS 7.60 L L o d

gﬁg\,q?b,:ag‘}:&mwm)f:ﬂ—wdﬁ

35 s Jole Gl e i o3l 53 4 Oy (o 1y S Jale s
Sl e 5 3% VIAF Lo 3 0dd 4 ,e Jolo e Juld & SIS S
\K w,upgﬂux»g}fswﬁiljt;:ia.;};@ﬂ&‘_;MUQT‘_;,\,.:
Jﬁuwﬁs\;@&bw&é\ﬁm@fsmplnclj:@kl;ncﬂ‘
I b SIS plS ST el 5l 355 (g ates I idu Olge 4 1, 0T o

el ol sl 03 55 e 03lizal Ola b Lot 510T 38 S5

IS Olge aly 55 586 Glaj 3,8 oo 63D Ve (s ans 4 Bl 0S5 i b

a5 555 W (6557 5 b ol s o 55,8 ST aed la 6L, Sl 0Ly



s bl ezl tp s fuad

Oy ST Cola |y (et gla wlly L odes Siw cailly b LIS 0387 5 OLT
‘.u\;@;,.ui,au,ﬁu\)ég\;ﬁ@sbwuwQ:UJ@,&),\{
3% VAP Jlu 3 peSe (SIS Jole o sl (6 €151 L oS 5 LT 0S5 ol
@l Jolo ot 0Loj 0T 53 15 3,5 5l il sl Gb1y 55 1y o)l sdge 51 ealizal ol
Ly 5 ol (S1E Los K (6 1)1 1 b a0 dd o @1y Olejp Lot &y gz 59 40
Jiﬂ.&iauﬂM\plc,sw)‘yuMsau,;\,&idﬁ%&;y;\,o\}:@
03 Sl sty Jale e oS U5 Jas 3l s Sole S5 @ gel Olgie 4 Sl
S 258 0 ab 5 5 A JEus 5 iz YolS Gla OS0 L g a5 S S
T A e U . o T e g I I PRISE
S 55 o Lol oot 5 Il S (450 5 drag 3 S USG5 Sales
Sl Jlo 3 Lsh 0l 8 4 Cows O b 555 OIS 51 28T Sl BT 018
035 o5 &l 68 wlyss OV game ol Oy 1k 3l eslinal b i e85 wadS
5 Y pame 55 Olid 5 L 5, Sl eslimal e 31AS 6 sk Syke g ey Ol &S

ot 5 ol bolog s S b mtle 5n &Sy 1S glis Lo yne sl ol 51 olizul

b Kl s ably @il sl 8 ol ods o1 b 16,5 'S 6T sls wbly
s ¢ ool 3550 ol (S350 (sla 6L o Sl 5SS oS e ol 55 Sl 8 8
L, S oo 15 bl alan S 53 Vene 5 gyl S sl s 5 Cem
oS S ke b ol s il e 815 Sl sy 2S5 b 5 )l
At o o 55 T oS 05l sh g0 5 S amis 5 Kiles &K 3 s aen 5 3,00 5
P 23 Gp pp ALl iy 1A Sl G S s se BT LS Ll ol 4D
on) e 35 oo by B 5 e sl by b 6,8 s 31 8 5 ey s
b S ol aen sy b o S o JRE LI G 5l (S sS le sLas aL1,

" iMac



S eelige 5o 4S5 Ll Sle 5 sl ¥

oS ES 5 pleng bl gls 6Ll Sl eslizal gas i 2 S LI CS 5 adgl oo
ajg@;,{obf),@,U,:,.Cﬂl«f;)u,gwp|)Lg>wz;uz5w;\i\,)\jp'/.ml
:xﬁ@,;uu\cu),;;ﬁwdljuw&idu4\1\)3&;&;&‘}#@&“

o e 5 mSee

o S g0 5 oS

b e Gl o st 5 Ko 535 )5 Lo S3IS oy v

DD g o ol S s 9l 9 5 g ol i (

2 lges Ll odd Gie wSg 58S ule b o ple 5 (oS s Jals o S|
jg}dlf“)w}y%@dlf“)m)ﬂg jfb&\stgééuo&.ﬁ\
DS Loy Jolo sl o 4,840 51 eslial 33,8 e eslizal (S5 S ey
L el sla Q)\.g.ali)uié\scx.;QUle oslatul jobie 4 505 g Hleds Udes Jsans
.bb;

ChB L5l Ol [l LIS WKLy Jolo w6 oS 5 2 5 il (-1
Vil 5 g 63l 148Y Jlu 3 oS Sl ez b6 gl aL1, a 65y 5 SVl gl
(e 05l ol Jsane sy Ll el (oS50 1) oS 5 an L g @l 55 0 Gl
5 b GulS 5 WS (6 ates Gl 5 oS 258 e OBl il WSSy sl e

2 odd by Jolo wt Slayl 3l o5 3l (sl 48 gamn 4 ) oS Ly ) s 059 slaylyl

' Linux
2 Linus Benedict Torvalds



VO &Ll Olesle 3 Jad

O 5 b Lyl Jols Jgann sl 4ty 8 o' S w5 S e sl
5055 dle QUSs (gla Lamwe (2T oo o5 sla 0dins (la s 5w o3l sla oSS
b il ATYAS (olens b s oils 5y (5 oslial (sl S st 1l 3 ditd o b
@bd8 b digr (b 53 a8 o Slaiy ) b (soleme OSUE plgl ojs 0l bl 3 o
D 3 (ool Jale (s ES5 4 5 5domn 3,571 5 ool ol i K 1 S 52
.J;Mm}:@o_{;@ﬁg@Aoj,\fbwf};:“;um.@\om&.g;ﬁ)lfﬁ
S JsuiS U s 5 2t sla a1 1 b oSaws g1l aen (55 oS 5 (sl b
S A S ol (o S ) 4D sy s i BB s AL 5L
Olug g ol Jaw g ity Ml 55 &7 fole el il Ll (gl 2 1) 0T 5 (oo
Sl S8 Gty el wdly b o B8 S 5 58 o g S LS
52 325 G 6 51 Gk b 5 35T Cends T 8- g ol o 6T O (oot e

WSy S s
Sl 4l 51 L 5 ods (51 oy &1y g plln & ol (551581 p 3 et TS i) ARy

oo b 30 sska 5 (Sale 4 il (o a5k ST a5 LI IS eslizal 35 50

RN R ERPERPRI!

Sl mi5 05k oo Sl ST w58 6 Gl Sl (S B s ahen LB WS
bl 0L S gl @ > la Olojle 5 JSite Ol 4 gl 03 8 el 3l o gy S 2
S ol er 4 63, s alyy 5 ot SIS ol s a SR T
oz I e o ghin gl Vgame b w55 s 6bly p 6T i gl Jateie
5 sl gt G530 sl )8 (ol (Goleme G I Gty gl s

' Linux Distribution
2 Hewlett — Packard
3 Linux Core



S eelige 5o 4S5 Ll Sle 5 sl W7

G,'}:aii..x;;fuﬂuu;wlguﬂgu,\plp;;u@;:aufT@T;\gﬂ,%ngﬁﬁ
Ls ls woy 58 Glaylpl 5 b Gl (S i (6w Jali Jsens o shite aen
o pude 5 5131 Sl s gommn 1 (6358 bl pp Sl sled (o essl 5 Ol

sl oo sl 5 e sls Sl g

Sl s Cbamie (651530 p 5 5 Dy 5 (65 St I Y gane ()5 6T A1) Sl pRes
ajfg}g.iL;LAJALGM..\;{@o:\.é.:.wla\.ijo\ﬁ)\fyjléb)y@.u-L;a\ibléb.:
S e S35 1o Sl a5 slo 4w 8 (Oollanil 5 5L s 4 WS s 4l

.M‘)jjw

dlo 53 & Sl o) S tin 5 Glaibsdir Jole ptunn O WSO p g (V-
P b s g ATET L sls oKt lo3T 0lia )87 51 a5 8 (5 aho gy (63Dhe 1454
s 33k s 0L 4 (ST ol (3% VAV Lo o Lol il adi s el 0L 4 Il o
(63N VAVF Jlo 5 il 5 0l olnT 53 oS (6 arw g i Sl IS pl S s
ATy T g gl oli.id\:jfu;;é uw:l:f-d“)}) Os Zosx Lw gl s m-<:5y.
w1y 0l plos S ol 55,505 51306 & dww g Jlastl 3 Sip golow OLES 055!
PSS 358 (630 VA (g s blgl 5 1AVe (g ans Sl 55l o3 ST S 5 ol
olb i 5 L8 5 OB 5L b oS 03 28 By o e (Bl b
~UX) uSquenty «Solarisy s oS o2l o5 vgo & LT 5 oSS Sl 5ol

Lzea EIX) 5 HP

! Unix
2 University of Illinois at Urbana-Champaigne
3 Open Group



"WV bl ezl tp s fuad

45 5h o i g INDXK jlaztl 4y a6 & oSy a0 Jolo e ! gy 4 (F-Y
S 5515 5 (63,1l 3 g8 p i A a fue WS alie S gla ale (e
Sl Jole e 28 S6 L el Sy ek ole s 6 558 i 0T Gls

Al o (Freenixy 1y uS g e 5U e 9 53T oK g 4k

Jom BB sl o83 o puains S sl ol w55 Tl o il ol e (F
Jole ot 4 ah Jool 53 )l sdgen 1y b oSaus g ol U5 5 AL (o
odge 215 UL (G 6L &G U8 & JSe b ST a5 Sl Sl
ol s bz 5 L5 esle (g3b) 350> U sl b s T edle ol b oites ciyls
cromar b Ll ods el dils 1 Vb b (sl b o g g lsel b B! LIS OGS
Wl iz sl B s 33 el 1 (F o e 1 1) e 450 4 Jlail Sl

Aed Soglaze (63959 sl gy 9ol er a4

e S b Sl b s sl ale (s T 9yl ole i (1-F
ols Syl a SIS 5 ol e gla il gl 8 S 5 by oS Sl ol jar il ule
4{v\U,.u\L;ajl,.@!oucsujf\,buwf};g‘ylpwquliﬂv\w,.u\.g;#\
SET 5 gyl 5gd o IS b1y (6 alaw g ST Sl Sludl 4l 5 ¢S5 587 Sbgy (gline
SME wly s S o5 5T s ply (635 by S 35 S S sl ), 0S8
350l pen G 6l 63,0 Sl sl 5 H1le 5 A 5 sl 55 EST 8l ol s
Slael 8§55 S 5 6% Y0 Il )3 55 03,5 S (6 by S ga 0l opl 43 &S
cSJ..ZO.Llr\.&arjléw‘gbQﬁ)JQTﬂm,:;Lg)\.,\wﬁ-cffia\jlbv\wy\s\

S 03l o b oS st o8 S sl 4 b e gl 03 J s

I Unix-like

2 Mobile OS
3 Android OS
4 Andy Rubin



S eelige 5o 4S5 Ll Sle 5 sl VWA

e&;lﬁ;ﬁ;@»nwJuﬁp;jmbwsj;g&uwjdxw\ﬂ
sl 4l 8808 0 208 @ dle ol 3 sls 1y ol es Gl i 53 655 J e
Mg aj 5o b OS5 ¥ I iy Sy ke L Open Handset Alliances b b
dr 5 e GlBT gl 5 b S alie a5 5 ol e il 4 b e sla il
s a by ot s o S g) i IS pale w3l Ls 85 la OS5 51 6ok
5 g S by Ol g5l el en A sl 3%ke VoA ST 50 s S Ll
S CS 3 5l (6ol 5 o (S5 5 M 5 (b bl - pb 4 o
$ il S LSS Jb 558 a4 1 Lo el 5 ol er il ST W g

A 03 28l L gyl Ol b

OT Calibes (slajlp) ol ods w875 (6w 5 a0k ol Jolo pten
s 25 o Cales 8 0S8 g gl s BB OIS L
«MP3) «H.264) «MPEG-4) usle (gl sl o |1 Caliee gla LB 5 fele
Oy 5L 550 bl gls &S b5 31 5 AMR) «PNG) «JPEG) «GIF) «AAC)
Tl ol s '&j,\f «UMTS) «EV-DO)» «CDMA) «GSM / EDGE) Libs of yan a5

S e Sl

&@u\ﬁ;lﬁ @‘)6&)\?‘@@@)\ u\.ij)u\." Jﬁbwmwa‘ﬁbduﬂ
Qﬂv\ﬁ)o_}:.é-s 6‘_/.1 (lSQthel))‘Js‘fj)\)ob;d%yb%béh Q’:’.Jﬁ")u"‘
ubjdwjj.uf@ua% HTML5) )‘u:.q-r.kv\i))-\al .xf@obu’;n\l.&oa‘b

S:M-ﬁ“ﬂv\-: r\:u‘ L;"f QT)) 63_}{)\5 Lgl.b

' T-mobile
2 Bluetooth
3 WiFi



va &Ll Olesle 3 Jad

b sl sl oSl BT S (g obamil ol gt 2 ol 81 ST ol tunses (Y-F
L1y Gl gl pm 1l Oles 517 sl 3 8 €151 7050 T ol jen 4 (633 YooV Jle
(1iOS))C_,.Ay.°é}béfad;ﬁj\gb-‘d\ﬁjbﬁﬁmi)%LsLhCSJ&Ji.J
b o i SRS s s ol 6T ol g 3,87 23053 T S 1,

RGN PR

SbasbsasS Kl 555 1 St e bl bele gt 53 Slois ol 4l (51
3 ol ot ol 6 sl Dl 38T G Sl (65, 05 (o0 Sl DS
ods LKis «Cocoa Touchy 5 Services) ««Coreos Media Layer) «Corey ¢ 4V ,lg>
A5l el sl T i e g3 OT 4 g ol 55155 5 (Multi Tasking 4.5) gls a3wus 53 5
*wuuf,,f;\uwWcﬁl.wwwgugww Calds calgl g a5 bl
DS (A (5 B e b o pe 61 TS5 ST s w5 s 0 e 6l

AS@aJLﬁM\LbMLJJ‘S‘Fl‘g‘sﬂ)@.)dﬂéudg

Wajsqfﬁlja,w.@iﬂo;ﬁ;,a{fwwplgwéujbﬂé
T ACUTTJJWL;TL;\X\;,,OT@AMuﬁw%m{,@,w\);&b
bty o5 b5 Kbl s @3, sl wl, (oble oy Sy, iss
o5 5 ol 51 s 5 ol ol (6T (6l 2l o 53 ol o (6l oagr 6ls 4ol 5 S o

S ol ok 48 8 a3 )3 olo wtes nl 6l (5L S e K 3L 55 LB sl

1iOoS

2 iPhone

3 Steve Jobs
4 Sysco

5 Macos

¢ Safari
7iTunes

8 iTunes
 Appstore



S eelige 5o 4S5 Ll Sle 5 sl VA

23B 15 01 5 ST o e 0,5 g T (o (5L cf st o (5L 6 1l 5 0D
s glaslael 5 S (3l 4 e |y 5 Ol ¢ laznl gla &S5 ol 516 sl
@\aﬂ;\wwwuﬁ;;féwwﬁlgﬂoujjlwp\@.wdﬁiﬁ\)
...L.i>')>u.aa\ﬁadibéhd»bwd;jéu))sotgm)

'O 39wz ol s (V¥

ol Sole OS5 Law g (3% Yo s Jle s L sl sl O s Jele e
.;,\;Cu‘,ﬂ‘oj;;j,uijdﬁ,\m@b.mu,o)@bbmﬁol,@dudm@ﬁ
Jlasl Ol 5 S o oslizal 2,50 (5l (Silms S amis S Jole gt
SV 0 a5 145 5m5 Ol g il 038 o2l ol pan il 4 b 1) (S5 ST i
b S 55,0 cnl ST (o 03lizad & 5, ST (6wl ol pon il 5 sheSTT ) S5 0
03 s se o u,,ﬁo S 0,3 Ol S LS)‘K)Lf Obijen Lls |y 4t i
Sy 55 ekd IS L (5 A 3 oSls EK St OBGL man 3515 [y Sl

235 Slsis 08 s s Jolo ptenw (6 and Sl Ll 5 s pomen SHs e opl 2l

T O Ole 53 ol s il gla Jule (e 0 52 31 (S Ol 4 Jale o
S as e SV sla ST LA O 5oy 038 anad Silag Sl OT 51wy i
OT 4 o2 (Sols Sla Zaalid 5 Sl 03 8 ealial A S5k 5 Aol (g 4 SIA O j5ui g
b s ol s bl S8 Sty catas 9F B ol anan L gl Kals oyl
@u))*,ﬁ,a;u Jlasl Jolo @t 05,3 45 VOIP) (5 YL cwiS L S E sl

el Jole i | DU I b s asl S5 55

"'Windows Phone OS
2 Metro
338D



AN bl ezl tp s fuad

' om0l aias (F-F

Sl S8 b Lo g b Se 45 Sl ol pen il Gl ol ot 51 K05 (S e
5258 515 ealinel 3550 LS 5 5 S bl 058l (g S puals Lo L5 ne
VORI - RG-S R W SN SO DY plew LS5 633 YorA Jlu 55 &
why S LS 5 ol pen o il Lo 5 lamll OT Sl ey Julo e ) 5387 SOl A
Sty §35men sla sl 315 48l sl sl sl Sl 2 s Jale pts o
Jbizal LYL Cood 3 g5 b s o A5 (55500 (21 L 4 oalpom gl 0l Lol 5 ST e
O s 5 dxen g 33 (Sl (S OS5 LS al 50 ol anr a5 01,58 (6 g 31 (65l
L 0T sl 0T Slael o 5 L LS 5 alg 5s bl didls Sl ole ot o (50130 5
A 1 S5k DS o &S e 35 ol en sl il (5ol Jale ot Ol 4
ST o oslizal fale (s ol 15 3 g5 01 53 oS Al s sl

L1y 2l o YL 6 €l ksl (s iy Oollanil s 4y o8 ol il ot e
Jolo g Lol o 0l G Vgame s cpen 4 3,503 (6011 e UG 1S
S s Sae la (S5 51 K0 (S el 55 ol bl 5 5aST L
s 3 3 gad 03Mial 0di3ls 5y 51 ST Slej a5 el )L ol s Ll OT YL
h}uﬂabﬁb}dil{g’}ﬂ))&‘ﬁt{Jﬁfd)‘}é}ﬁl}"d\?‘)b)l{b}”-)}b{
s e €5 S Dbl L Olg o i 2 35 o g 46,0 (930 o b (gl )
57 Jole o ) Jbm pa Ll el on ST 0a)5T 0 1) (1T Gl wal s S

Ll ol or il S Jl- sl Jols (s 0 5

! Symbian



S eelige 5o 4S5 Ll Sle 5 sl VAY

'S ol e (0-F

CS b cpl i gn sla il (1l T b 6 &S S8 6 oS ole
2550 SS9 AU D 3 0290 by (2 J> 4 M) 53 Jals s Tl 03 S (1 b
Lo Bl 0T & Sslas $s (Silme Sl B oS o OT I oy 5 <5 5 13 e 5
o Bl e st a1y sl 53 ol il gl 6 0L Sl ok x5
Ay g S5 sla Jolo g 5 5ol Sl Jolo @t al Sla (651 5 b sl Zanes
b " Skl bl 5 elmn il Obe ST (B3I 6515 il (g5 Sl DUl L
Iyl Gl s S b 658 5l 5 Sl s ($lamn o 3 ¢ olaz] sla 4L
o33 ol pon A Gl Jole w5 O pe S (S 4 1) el el cply 3L 55
il 03,8 b (S e 6olos 5 e sl oslial ol en il 5148 G155

18k ole i (F-F

ol pon sla il (g1 TSy S K gl S5 o g oS el e o Iy
a0l (85 28 o sl 5 ol by3 (slime 4 (510,87 0L 3 ol 0dd (ol b 2875
M Yo JLAJJJALOW&lé@&iﬂ.:)‘.ﬁdT):A:é))lg{Lg\.a:)b'é\(j')l.a
b h sl (65515 Bl Jlax STIsk s b me 63De Y)Y Jle 53 0T 33 (5 e 3
ol Los 4 o ol e sl il oSl 5 4 Lol s ol 5l (6T 5 g, il b i L6
215b 48 515 (sl g 350 s (o Sk 3005 55 oS Cead b ole e
Sheiy 4 6 Sl el ols skl (Open BSD) 5 «Free BSDy S o) (6 4w (s 4y

o o Sl ol ol 0303 Ol 5 el 4 (63b5 Hsle bl OT (6,8 Ly 5 uS

! Blackberry

ZRIM

3 Bada

4 Samsung Electronics



VAT bl ezl tp s fuad

b ESS Ol 4§ gezme 53 5 AT o Sl g i 01351 Jale (s pl 61l
..\)\J olﬁ.aud:u\f)\f Ql:.d DL 6.3\{.) Q‘)‘JBJL cu\))lm&bwdbls a‘Jo.b

' gigt9! Jale ot (Y-
fljwd\géj;/scj,ab}s5¢M|a\ﬂﬂ6u&uwj|ﬁgu§ipﬂ\
qg,,.wp'...:L;Laa\i\)d\ﬁl,,sﬁ,\&bw}g@\j\u:ﬁgf,:d\.;,,ﬂlo.x,:
Cald g5 aliyy 6w 5 (b 51 Jale ot ol 35 0050 (b oS5
3,513 gl el e L (9315 sl

e Wby b Ob) b a0 -T-Y
Cad y3 Olygiws opl Lyl o 1l 4 by adle 0L Ol smws L6 bis b 4Ll
L L1y sl ool pgie 5 Line oS 2 oS iz ) 5+ 1 1 Y b b sla a2
b i Sl Sl oser 4 cpile S5 5 1) 000000000 Sl b Mke Lyl
Ole V1Y 0T 55 487 das plasil 1) (ol (52 85 oo dn> (oo ) 523 (555 o 0ulijl -1
@8 K B8 Joe 55 45 Conl &llly (6 bl 3 y3T XOOCOXXXX 5 Gy 5
eile ol b s S g b e ol by (Blal D b Ol ) 358 e
Gb 5 Olslp CEs Ll &S Sl (65 e adiln p daly Cle 5 b el 5T S
Lo (g7 Lo g o5 Az 5 guome s edle 0L Dby g2ns Ll 5 5y plonil ool J s
a6 gozmn 3l o3zl b 4l 313 plowil 15 o3l (6l amglin b 5 gilata ¢ Slnloes Jlasl Ol 5 o0
05 4 (grmlin sba asl Lo &bl Lo 5 ()8 2 plawil (61 0155 (oo 05l (sl 3 51 6]

2363k (B I il 5 eng L Bl 5 K Sl HIST pl S 3500 4 oeble

! Obonto
2 Canonical



S eelige 5o 4S5 Ll Sle 5 sl A

35 YU gl o 5 sl sl 0L s red 4 LS .ol s by 5 Slas o s

Ll o T

Lo )8 oS ol o Ly 8 (850 5 0L 5 Dl el 2 Y el oy 58 4l sla 0L 5o
ool o ilaie 5 Slwlmn al b 51 A5 ke oS A8 e el 1) O5le 4l slasl ples
o) shen Ll ol gls oRaws 5l bl o pde S el b toled amins J S
a5 pble O3 Sl s 40 40T Son it od b6 ba L1 Lo 5 58 5 ooy el 3
Ly odle OL5 4 Vb o (g 5 4l LS mtl (6 o 5 (g Joe ol L
@Jﬁubqubfp@pﬂ;uﬁﬂ.;ﬁfdﬂ(wszuuﬁguéuﬁﬂ
Dl )le &S Wl

e Ll b oo e (L

" s (&

& o g0 —)-Y-Y

4.4\5,3()\-3)')'\‘5;:./5SC,..«\‘5\43\4_1J5LaMUJ{)'\‘_;\U«W\;"MUJ{JL_L;»KQV.?J;«
ST (o JlS ole e OL5 L e Jio ol o U5 4 1 VU e (o s
odind Lgw o (6,503 asly bawy OAE 3313, sl Cml SKes asly ol s
3l eslizal e o 3 wge il 15 OT Wlsy 55 0Ll 48 A8l (e B L AL onlie
ol e s 5 4l 0L S Slaalip oSl gl 4ol sl i U e 5
05 S5 5 slasl e U5 JolS7 sz 5 el Ol por e 1) ST g0 ot SYL & )

Ay S TR S Ky ab s sl 3l iy o8 ST 4 VU el

! Compilers
2 Interpreters
3 Compile



YAD &Ll Olesle 3 Jad

il Sl ol 0L 65 s edd axdig 4l 6 oS el glaali el 05l Ol
o) ST 3 o 5 er 3 (S5 3 led oo bl e aalip oS5 0 1 O 5 0l 1

s o phet e ael s 55 1 st 3 5 LS o

o ply

eoin b L LalST S 1 gl 4 g Y IS
5le ol axlis gla 0L 51 T (6 amls 457 5 yls Sy e b 0L 6oL Hluw sluas
S 28 5 dahe SLOL ol 03,28 0y i Lol e 0L b IS 5 0
el OL5 b 805 (55l a8l Ob5 ol (Son daiin 0L &S5 il bs 0L ol b bl
5ol Bl Gl g dal s 2k )08 e 0,8 pll 4 b blelS sl o2 L
b 5 6 Ol 350 53 Lo (Sla iy By o oS ol il fas b s 08
Sl i sl (63 V40 (5 ans Lilsl 53 b LS sl &5 Sl 4 S o e
038 105 o ST Jas hlals” sl Sl 583 306 3557l Bl ol 3
3 &S glaylS ol (Lles gas (=|.\§| ol 0T 4o la BlolS Colo 4 s ol sla
ans Loyl 53 g pble 0L 4 (Bl sl U b s (3 8 el ba bLals sl
O o fe Crdal s g el alis Hlads ol el Olgie 4 b LIS (o33 V40 (¢
bt Gl By Olej OT 5158 Do (bl Olej Lo WA 505 Ol



S eelige 5o 4S5 Ll Sle 5 sl A7

$la 0L5 oroman ol oki gl Bl Jas o g Jlasl (ks Sl eslil (51

okt slomy) e (651l 5 (513 5 e 5 aali (Sl s e (S 5luesly
> yuito —¥—Y—Y

Lol 1y o 8 40l O3 655 53 o and g Oy s oS Sl (g L1y (6 a5 ke
T &b 5148 diter ol (6 alws 936035 oz 5 5 03 el Sl 3455 LS 0
o b Ys (S s e YalST (g s 55 Ll Lgd a1l s s asl s sla OL
J;aﬁéii.m;dﬂcwbW;L;ujtfy@'jﬁaﬁdquz\gu\
bt e iln Loy 65 4 15 0T 5 Ll ) e oS Leiins 87 L (510l 15 0
M;L,Téu.\sc;,:_,aaﬁ&s@;\élm.w\ﬁ\bQT&)J@,%LN'

AL ) ok 4L (ol ke s S (o 4 b LalS 5 48 1

A 4 1 VU pebos 05 4061 G (la Josll 5 g2ns oS ol (gl iy e s Soke 4
S 4en U das o aelsl ) Jos ol HA&T e ST o Lol 1) OT 5 05500 daz 5 udle
ol 5 st 5 s ST o Ll )y ndile OL) s 5338 a5 ol (gl y sz
i 65 S a3lizal b sl p 6 2 oy UL 4 4l B o3 S we 3 1y sm sl
S 4l L4 L oy Sl il B 5 jdin o gy 4l 51 S 2 5 ol 5 Ol Ly
35 el 528 Sl olas gy 5 ST 51 S 015 (o0 1 alip 1 e a e
wad aalsl 1y 4l s 503 S g 1y Ly sz 51 ES 8 aeD Ll o e g5 aslp
GL1) 53 e ol ot 4 dian 50355 Ta s (b sl (Lgd o s &S ols asl
S gt o 43 35 Sy OL5 & 40l 1 &S sl 5 lite 4 303 Ol i 4y Tl Ll 16

Glad 5 Conl 65 S S 6wl ‘,ggﬁggﬁ,ugwwﬁ,i@.@\ SL1y s

11 Stand-Alone



YAV <l Ol tpgs foad

;,.buwuém@)u&;&;‘ﬁw);@lﬂu{.x{@&m\)L;J;J

3,5 oslital jda 51Ol oo cliean



oy Jo2d

Sl bl by 4l
4 — )

5o a3l s S 5 e 4 1St T 4y Sl ey B 457 gl sl oS
Jols Kb & ilsys Lilodks e o (DL (gl JUS Lo 5 oS dimn g laolSans
Pl s G 3l eslizal b4 03 g 0k 5 Kol cailly i s o&is 31 (s 40 goms
Jraie SoaSs 4 ibate 5 (S5 e ST 2805 glate 4 (oxlsmbe b 5 g 5l sl S
g o0

b ol K a Jote Jies sla L1 1 (slae gomn 4Kt s i€ &S lailon
oS 2 oS ol Line sy ba 1) 03 Jitws ST a3 L3 5 anils DLyl SuSS
s SIS 56 (6 s 5 S5 53 s e3g e B33 5 IS Gladsly iyl
(G5t S wle SK5b s aley oK 5 b 51 aST Sl opl 5 b bl Jlast I sk
s o eSS s ably o (Bl filas SosL s e,lsale

' Computer Network



S (6l BT b5 Ll g by 6 4G G sl (sl p3Y by 8 B by s
i o 33 f b sn ol el b ALy nesls Dol 5 BLSLISH sola) 5 0T
4 Ll gl 5l o 5 oslizul L aS Gbly 53 LT 45 ol oy 5550 K2 (5 055
o Dl S 35 ol 53§ b dins g Kb K SIS Lo Juame S
o\,;pu_cud\;lé.@lﬁwau,myl».wg@@5.\;,",?
S50y @ ably s 6K s oy Dbl DlSal asbisls 193 oy S5

S o

03 (Klokds Lot Jii"\gi w 03l Obls )l Sy 45 0sls )f.ij\:ﬁ «sla ojf 3 sl
(BBl 5l dim b aw Jlaih ialodss (o a5 shats| 14K oyl s e

ni 23 e dAd e g e L1

=

I&;ﬁ,r&b.&d.’

G ably sl s Hletlo 51 sl V- S



S eelige 5o 4S5 Ll Sle 5 sl V4

’«QJ:\»LL..:,\@);,'H;}AJQ\};;q@hﬁ@@@\,f@@x6‘5\4Q\J
3550 03kl Olas & 6l a1 00 &S o Tl (oo ol oks ooz Sl S
.:ﬁ@oMméwd\qgc\jbwm&abﬁﬁud\{bj\sﬁﬁ:\.\d
338 ool (sl sl 5L an ST Joe 55 (g 4y 4 e oST sl b ol )

(S bas) 5 (b Hh aeYlash 1 as)le a5

313 0,Lal (6l Bl s 4 (Y L]

S Lo S L s OT (6 daml gy o5 ST o o)lsd 555 4 el
Ao adliE ST ral 4 aSs slael ¢ ad (gl &S Amen (63,050 (Dleks
44 pdlio —1-)

o K s 6 T o Bl 603 5 S & &bl dior g o 4 3l 14500
.J)Jf

T Ll s 00 e &5 b 6l 0T )3 7 Jows (5 4K 4 o b 4y Jmo
5 g Gl eal ® s b e b 5T S o e 32 b
Lo j5 a8 Gl S5l Sl 6 4K Olea Sl skt Fld gl g sl g

S, b, oT C)l:'- Slis b g o (g5l osly anus

I Ethernet

2 Computer Network
3 Hub

4 Switch

5> Wireless

6 Intranet & Internet



ju;)!}j.lol.;)ljii.xgiQQT&#43[1\)L;:lMSLg:b)\JSj\@\Q)\?p:‘dﬁjx
Als 5 e el Jsls a

LS ol 6bl)  aer 5 Sl Sl s el S5 S T ST g o

)'\JQ::.A&LSTJ&.@\&LsTu»):Tdﬁ"L;\)\JAGL_\JJAC,.?J;;;_\)::V@QSTJ)OT
BB AL A AL R CR DR PRR S N e ﬁj\w@psnﬁ sae F
o OT 6oy 51 a8 ol TeSule &5 glyls (g 6T o sl YOF Wil 5 o ST slusl

s jasis |y Jow K &K gy o T sl Ol 5

&Ejasﬁﬁmu;‘i\);ﬁ:ﬁgaéfdu&L;TQ:Awﬁuo&@@‘sT
el Ll

5T B il 5o o ke i gl g 6T 4 e JB g ST
ST il Sy oo 3 e (sl aKi 53 Vgame b o (6T ol 5dial oo plulis LB
JEo s T 5125 (o oolinal S5 Sl g b 5 (B Ol 4 (o s 6
S 3 S oslizal o ml 4 JLasl gl Ol ood Szl 5 S en 2B I g s

5,8 eslizal M ST, 5V ST Ol e sla s, 5l

5 L3556 5 s o5 03,87 ) sl 4 Sl psgie 53ty

a.aLé.:.w\gL.ZJ:;i\deié\ﬁwjhs‘}{léxbL;L»&Lg-\')'\olj:{&\;;\ﬁcﬁw\&a\)

! Protocol
2TCP/IP

3 |P Address
4 Mask

> Valid IP

¢ Invalid IP
TNAT

8 Proxy



S eelige 5o 4S5 Ll Sle 5 sl 4y

O‘i“.}f)': .;ﬁ@&.&,;‘wﬂﬁdam: u‘*iﬁj‘“égi“\ib. ISR UBL S5

:@\ﬂjoww‘bwsbbjo}jég}lb&j)
s o3lial BB g odis Slaziy b STy 5l ol By opl 53 -Y

orb 5 el 5 (As3 Dl o ( Mls S50 s 3l S 5l S e ol
)‘j)lfjh‘b.wj o.\.j:)jf le.h o@)}\ sz;i.ﬁ-)‘jf) .\}5- Q‘j)lf%dj;stg‘j
A*S@abw“f«f‘ﬂ

Sao ) o3 Ll s BB, g ST LSO Gl o iy St S T O
Sy 35 7 ol T 4 S Sl fage s B8 e Sy s STy, ol LB
dblilw.}4.3@)).&5@&@‘53:‘_;-"4.3‘)M‘Jﬁ‘&@‘ﬁ}ﬁzrw'd‘éé
Miged Olge 4 pd o al Tl Ol (63 saw das e plnil ) LIS ol o

WWW.yahoo.com = $Y/Y\V/\08/Y+ 0
s XS 15 Byl il s s 6 abl,y &KL sl ol bl 31 b s
S Jos b Ao 4 U uS o 5 (Ol e b al1)) 0,8 piz 51 LIS tuls
Las (o plowil Aae 4 Oy 51 03 08 4 T Lyl 5 s ey (535 2 05 &

! Proxy Server
2DNS

3 DNS Server
4 Routing

> Packet

¢ Router



(Wil ys S S ssh e ai (Ll L s a4 4K 5o D a0l (G oWIRS gy
s gn ol |y (S5 S g (651655 5 Il

OT G5y 5 oy Dlmio 555 o i€ G5Ly5 L s,m 4 19 (5 0BD 9w

el plzws BB 5zl 5o b 51 OT Calises gla 23w 5 48 5 )5

Wilg oo O 5 el ad 8 515 0T o) » O 035 35kl gl 5L 350 (sl

.xfd.él.ijs\)o-lijssﬁydu&lé
Lsaé\.‘.'.éfcs"_,.w\a.\.ﬁag:,.;Qﬂ\)bjobﬁbﬂws&i&Q\j&\iruqif‘\’w'é
wals L b &K lls Lly e aSKs eSS www.persiannetworks.com Ll s 5é

AEL 55 s (sls atals (ghyls b aels O Wil e 4K G adl sl
¢~;:fdlﬁubi{i@lﬁw@t{.sﬁ@&fub@;J».oq:"mlocﬁ;
e 93303 DB (ol 0k w3zl 3l 5> 055G oS b S il gl S
MQLA}QMQ;frUQI)QTM;@CbﬁHJALA\JQ;JJS&LA&J&LM}J

Aol &S

Ly S 30T 6y p g s sl bbbl Oy St 45 Objee gls 6b1) 4 POl
Lsh oo aiS

bﬁ@ﬁﬁf@ﬂ\&oMbwjﬂ;‘fb:‘@w!éT

! Mail Server

2 Web Server

3 FTP Server

4 Domain

> Domain Registration
% Host



S eelige 5o 4S5 Ll Sle 5 sl \a¥

6)‘_)9‘ CJJ Q)y‘hrﬁjéﬂf‘@w&)%mrﬁd\jﬂb ZYJJT)‘ROQJ'S}?’@
500 &S 51 (6,8 o shie 4 Kb el s 032 VL OT (s ibs 55,0 3

! i J‘JB\ ‘b.w‘}: OJUL'L.»‘;}M

9313 3emy B e Do b g GBS D) on o ks ey pld
WLd O lazels 5 Slomn b lalod ) 5 s o835 4 01087 3555 51 6 S sl 0T (s adis

Lsl 536 5l Ol &S 3 sd o il ols oKiws 4 (g pd (S OB g3 g g
ST Ty o s S5l s OT 3,k 5l 50087 1y Jlast 0T &

Ll (2308 G ple S Olas 5k 201 S ol (&

S 358 o3k e At 5 ans Laulsl 4 53l oyl (HTb elel P01 (88 ol (ST
SN Sl S S 53 el 0 (S g Sl s Yl (6 S 6 b
a1y Jems Gl osls ¢ Sgw sl osls yosdle &S s s b &S JUT il ot
ol Sz s Sy e b 4S8 5 opl 53 Sogeo JUSH S Line ) @S Slaty o
3 5l g S e 5 0k S Sl s o 0305 & 145l O o e gl 5
oli b padd gla eslial gl & el ul AL sligs L ISDN L (N-ISDN)
R

OT Sl Jlasl Cas o 457 Sl ol bos g JI ol (63 b gl ilan & 1wl (88 (S

ISP

2 Firewall

3 Filtering

4 Access Server
5PSTN

6 1SDN

7 ADSL



b 5T 5 B cnl 53 el DB U5 (62 o (2 555 5 Mo (2 b W 219
:J.:..Li.ia\;.v.a6))).\))v\i\{LaQSJT@\.Jﬁ@o:wJWJL\.:AJJo.Uﬁf)oM}
J.‘.'.Ajl:f"' Uaw%ﬁj\ebmn‘&)yjb)obﬁﬂ‘,&fbu"Cfﬁucfﬁ-\dw‘.\?&a
b, J:JJ.; Lol 03 g u}lha Soay oplesls Jla oy B 51l ol 8l J.:L; o~

.C...M:J)LUPJ{&YL{OW\%féj\d‘ﬁ)g-"jhgﬁtu;”{ﬁ&m

Aty 38 o i€ Ol Aol s Sledb S35 5 Jlel o (5 03100 4 Tl (Sligy
S agi 1 5 b sl Wl o g ol ST K a6 o 0T ol
T sl p L g Vgame ST S5 Golsyl 3y 0y s sul g s Ll sl Ol AL
ol A 6“5&&)‘”‘/&5TL§‘J€}¢~““ 4wl Colsls #F éﬁ%}fu‘?&h@wl
e 54l LY S5 s la g o Tl 5 Al or Rl e

b‘-ﬁﬂ)‘-s‘v-h

Sley ool sl oo OT 55 503 5 0151 L sligy g5 ol (T RM W Slig
o o ST 6oL slam o b sl ) &1 o 3,1 3 5o 5 S 2tie (gl 5la,0 8 b L
ob@,;w\@sg@‘ﬁCﬁ\jp.w@ummw&jnjspw
3 g0 35 Gl 553 Kb sl KIS (o ol TS

Sl i 3l ealial OT 55 Ll a3y 5 018 il sl ¢35 onl 2 golais! Wb Sl
4 polal Oypar Bl Sl L) Sl odd e Gy, 6ls Slele pls s Wil
Sl il olant| oS nis

' DSL

2 Wireless

3 Bandwidth

4 Shared Bandwidth

5> Dedicated Bandwidth



S eelige 5o 4S5 Ll Sle 5 sl V47

1313 (S 25 ole 53 4 48 ol Wl (Sl Sk (Sline 4P b (Sbigy Sk

Ojen & e 4y (g ol ST 31ty S8 o7 350 o i€ Sl Oe 4 iy Olo
338 3 g T 4 o5k onlin gy 3L 3 1 ey 5 otd Jlo )l ol 53 (5 8
Ll 135 55 5 (8 g LS AL Sl il ST Ol ol ax o

S Gl Ses 355 o syl oyl 4 e K S oKs Toud SRk S diw
Gl Sjle ol 55200 (Gld atg U WY CSTL 5 0 G SIL g ol 5 sake Calides Y
FaS Sl g8 3 g0 Sla A IS @ 0kl 5 gl g 4y o I (Gl At S
ool 3555 51 6y kST 31 L sl L5l

AT Sloal —Y-

ply Fasblly Go b 51 LT & Wil (o o) 31 &G 5 oslinal b il 5l faged (A1
Iy Blisl i pdis 5 Sppal 5 Fse (i OS5 0 GBI Co)8 Sl
.,U\}S@&Z)a Sy o GlaSs Lo ¢S s il P S (5105 &1 (o
Lo S5 Sl e ST 03lanal T 515 03,87 Iy g s 0 53 (65131 S bl

w\aﬂu‘fs‘ﬁ‘m&ljbgéﬁkéwj;
2 s 1S e ¢S5 s 1! 9 by 031 o9y (SIS &I bl (@

oﬁoﬁﬁ-.bc&:):Jﬁyﬁbdhd\ib65),:45@‘@)”9‘)&03\34{.,\3‘}3Lsaj\qu

! Bandwidth Quality
2 Ping Time

3 Packet Loss

4 E-mail

5 IM

% Forum or Chatroom



Solw 6,3 gla oK 25 SleMbl g b osls 4 gw s Gl ST iy oo s Sl
Ll U 5 5 (6 sl o 12 (S 505 51 ST 28
Wby Ll g oo At ate a0 &K a4 oS LIS 1B p g (6108 ST il (&

LSy Han ey Gl &by 6 39 g0 (63,8 la
4 Slad e Yo

33 0l ( Kbt (ol (6 s Hlgzr 4 S o s I sl ailly sla &SKs slas 8
o) Jal s )l ol S Ll 53 5 A8 o ol ol DDe 5 S
S s 39,55 ¢ o It Slous (S5 S Sy 595 ol 3 Sl gla &SL
SIS S, SI sles Gl 3550 DeMbI (6 gt (5 sba 05 8 53 el
o g 3 peiis 0 ) glown ¢ (S5 SN (sl sljgy 5 SDloms oy sloe S o S5 S
555 5 ol Olear 53 5 35 5m Lol L 055 el 51 il 45T 055 ely e g &
(ke 5 55 DMLl Ogke (s €11 cy93 0y 31 p5seT (il 3o b 5l sl oSt 3y b
35 on (S DADH (5555 5 ol pan Dl 55 ol Sl o sl ¢y53 6l 5 (S
S cmlie &S 230 s 1 sl 6Ll gl il eslial Ol5 o 4o gl
(e slazel bl o, YU s 4 e 2alS (s ool Jols 53 o LSl e ola Cusgues



S e 53 4SS 5 bl Sl 5 J gl VaA

— __-__---""""-h
O = )10
PE — | L

Sl 3 8 (o

St Calides slas )87 51 & Y=Y KD
A Sy dab Y
o alsl 53 8T WS e (G e Fslite sl adl e el 1y (sl L1 gle S
(3 3 e S Gy e 5 e
01N ol I 4l —)-¥

Glog S 4 das o by S gl asb S xE L ol Laluly ol 6L, gls Kb

g (e



i g Sk Y

o s S Vv

r@lﬁ.&dl:é&; v

T 0N s SKs V

o p 8 S Vv

sadl (& 4l —)-)-Y

bl a8 gl ably bl ole Sl gl o8l (gl GL1) st & paded (g s
Sk o pan 35050 395 0 S (et s Slaes 5 il Al diBL (035 S
S b s S 4 b pased Loy S g Ll o o e sla
il S5l s B L VL e 3 18 4 Ly ! I

o b ally gl o850 4 e Sy sy Sl S et gl S S
"o P s 5 Dok il e 6558 516 E e b s 55 51 5B 5 g
o (& 4Cd —Y-1-Y

S Wl (S sS ol ga (g ed g &S Sl gl AL, 6 Kk &K e (¢ S
Gl s b awlio 3 das o i b Olastle 1 8y S L LI 5 & wils

PV sl (JUSH & 5) o g 4 015 on e (1o a0 0d (i 8 Slaindia o3 28

' PAN
ZLAN
3 CAN
4 MAN
> WAN
®UwWB



g eelige 53 4SS 5 ALl Sle 5 sl Yoo

sl 3 S eslal Sl e (6 el b#g}@r»};&;@glﬁ? 63 gdmea (LT
01535 (2l 53 45 85 (51b s (Sl Oln Sl s 8 8 IS Joun S5 o 55 4L,
S logas 5 &S S Jown gla 4Kt diman b o 5 s ST, T 5 ST el ws L
& (g fond g Ao fate S 4 oS Wl LSCT gy g b o Sl ki L 0S5

I ol 83 sl poge b (LIS o350 0l e &S5 4 a0 80805 ol 51 (G U s

248 o Juae
Laptop domputer .
IBM Compatible Sefver
Ethemet

-

IEM Compatible iMac

&5 51 10BASED 1 eslizul b Jows aKs &S5 51 oo sgin 15 gas F=T K&

I Archnet



\ER! 61@@\)6Lﬁ&dr}w&ﬂ

.o . n N . ..5/' .

S S sl g Loy s slayl 5 Sl eslial e oy Sty o SLal SV I eslizal
;,\,uuw\,-\cgmmp&g\;ﬁut\jtqﬁ,\ﬁ%uwﬁﬁl,gﬁm};‘w»ﬁul
S el 5 (giluldr S T (gl e (b 4Kl 1 eslitul Cpimman 5 Sledst LoiS

S

L 5 obmstl OB tns o g o el b glast (5 alow gy ol (S e sl 4
& e . - . 5/. .- &

T sosar ol sla &b 65l S sme e b Sl 6oy LS iy

sl adls o gla S Ko 6 SVl

DKL (6 4l Y- -Y

Sl (5l L1y 5 48 Kty S o 5 3 5 48 0T 4 B 6 St
ot el s gLl 45U S 4 s gdos T (6 dan 4T s S i JLasl )
0I5 o rpas 215 oL 60 L (mior 40 gz &S5 olBils oS5 b g sl 35
4l 4 3 gdoms Losas 457 35T Sl (5,48 UM (sl S 1501 51 (S Ol 4 1, 0T
S sLdb 53 &S A 5 Ll (6,68 0N (5 4K &S game 511 1§ S5 S
Olozst b Sazn a5 35 g0 450 (sl axils 3 gy AR Kt g 5 1 1K oKl
Jowe Dbzl 5 ol (5 bl (6SCasl8T (gl jtdu Jols Calises (sla 0aSiils (sla
6 St Gl 585 Bl (6 S ST e e [uSS 4 1) Ob getils Sl

el 03 28 (6 8k K5 5 S S Ny o

ISTP
2VLAN

3 Tunneling
4 VPN



S eelige 5o 4S5 Ll Sle 5 sl vy

S eh OW (S 40 -F-1-Y
o S SV e (g Sl 5 Legas s S 03 358 0n 03 28
gl on o3litul Calzses cla OIS LU

S e A s s |y (5 s OWST (s &K IEEE 802-2001 s,k

ol gy Jour 6 8 K 155 g Ul 4l sl 68 NS St S
s 555 Jols Llg oy 48 5 (5028 U Slamtle &b i Ao 31y Sl
I PL Gl JUE & ay Ll o e sl St e 5 g OWST sl S
J\j@d*ﬂ:L;ﬂ\g.:.ﬁ:dgido)\b\)@b.&f,@y%&uc&ﬂl}b}‘ubjb
oo Wl 5 el cpl 53 ol 131 5 b Olajle Ygame Js sl Olojl oK Slastl s
S ool 5 5Ll 53 s ges Sleds Olsie 4 (6, sl 4Kl oS Sl (S uiman S
e i SIS 4 Calisee _owe sls 4K Jlail (gl Al et ol sl S g

A lad <* 4\3‘)‘ b
00 ys” (& 4T —0-1-Y

g 1y s s LBl (6 a4l o ol (gl Ty (6 4K S s 28 (¢ S0
S ol S sl B 4y 0,8 S5 5L K0 (55558 4 5 5a8 S Sl wged sl as o8
o o3limul Sl e gla &S5 Sl o ges O s Sleds JUist SUSG! 1Y pons s
o o3kl o ses LUl sladipy 5 b Ol s 1 s Sb ol 5 laale & le 4 S
6&@cwdu&,&l{uﬁﬁwénjwﬁjluﬁféu&?&..x;:S
PRERC SRS AERPIPER) L PN NE R AN H R PP B

Al 5zl (5 A (03 28 4t S 1 g o 5 okt atlid



o ol SoaSs 4 oS el s b e sla 4K Jlail g1 03 28 (sla S0
O 3 ol wbly 5 0l L asly e 0K &K ls wibly 5 08 ol ply i ss
Slwosls a5 5 Olejle &G (gl 05,208 (sla 4t I (gl sl Byl s s (sl
oo STL Sl O dias g 6 Ay K3 o s o0 a5 g o

S eate Szl a1y b Olele o gl a5 6 L5 o (5luesls s

Jail g5 wlol g bd 4l -Y-Y

Sl S S p b5 P Co sl 4 a5 L OIS e s ) WL sl S
(55 (6 ile 5 ST (s aib (i ph e o3lizul 4K 3 3131 (gls oKy JLas]

ok LUl s e o e (6 S8

Sn (sla oBs LS ot o 1y ba oSas (S5 (55 S eslizal b 531
37 U PR P Ty AP P AR S PRAT g oo pUES NED ooy
) Bleds (b (AT S eslizad Osky b o8os Jlail Gy e o s 4SS
o o3l QST s wlay Ol gt 4 s Og3le (sla UK b g3l sl 1 la oSas
A Lol maen JIS) il 53 5 sn (S e 51 35 5 e DS (555 S

LS g 03liul sy Joen (6 4K S sl (gl (G sk

Sl 4k sl wbly sla Kb 3 by e sl L;),G;;tugiu;[:u;!(dt
S o Land s S50 ol 0t 3 8 (EhRD) (SG58 p sghe o6l ool Jons
G a3 3l gyl ol S e e ) (SO s wY s g@wsu;,uu)
Token » s oo lbilinl 5 Kl 5 Conl os 4 5K S50l 4 b (3dha 144:
2 S 5 b cly 3 gl e s .l ods cS7,T 5 FDDID «Ring
by Sl 0l il eSS s oyl 5 sl s IEEE 802.11 5 luikul ulul

C;.w‘ou\i.};jd.?)jgs‘.&J@JJQTMJJQJ}'\Q}E



S eelige 5o 4S5 Ll Sle 5 sl ve¥

Pl ol by i ol 1SS sl
st Jor J (5 dlos 6 Ol e 4 4T gomn o2 b JLuST1SST LIS (555 b L1y L3
Sl &K eSS 4 oS L b 35h o Jeos b1y 4 5 Oldl Oypo a5 S
5y oo B S e as 58 r 505 PSS A 4 S SIS S5) 1 okisd (S
b e oy QST e V2 e LTl gt oa (10BASES) pb & IS ol
AV eSS 4 5 O ST aad a ST b 0 sds 5 Sl

AS o yedeie

s 5 g el ok by o' 51 4 ST e slowsl 1 &S e b5, JUST &7 &S ke LIS
L;”G;4,,a\iJ,Kqq,-\‘;;,\ﬁw@\g@jg.@uuwwq;wusw\
D 0 8 IS o 51 St ET 3 050,01 5 oy 51452

R P P O PN AP O P PP S P A PSP R V-3 T (WL (W0
oo 3l ol 3505 0T @ e &5 51 S 1y ()5 Blg o0 45 Sl @Sz b add
LSl (Jsoma sla LIS 51 5Vl Ll Sl ols )55 S ol 2 Jop
\e UVL.,UQL;l;ﬁL.u}ljl,ﬁ{;‘_;uo;l;)Qy‘ﬁj@‘_;um;ol,:@wﬁx:é
33 5 s B Gl W3 4 605 Sl pliue o) el ols Jist SV 5 4t &S
Nl 57 e 3 ) eolgale Sl plee b aglin 53 S 50 5 s sl JST L s lie

GIP yd S (Y &

05 by SNl Qi (555 b 513 208 (5 e 5SS I e 53 5,287

! Ether
2 Optical Fiber



S Sl a8 (6, S eI (S (655 b Sl K Sl eslizl tla S 35,087 Y
s sl ST (ST (plamler w2l o Lt gucbline Ol ((So 801 0L 2 il
nl 53 Sl s g0 sl s b s WSS L sl g, Olriats (Sl s
S S5 gk st o S e S ol jate Ulsie 4 5, 5 b S g5
ConS Sks (5 3 L 5 4Bl ki (5, 05l 3550 a8 Oln Zoi b sba S5

By o b

@MQT)‘Sb)‘bt\saGu)béjwadbbf)lgdjyﬁ@Lbdlﬁbj)lf“

Djrbb

éﬁﬁ)ab‘,fl&;db&bjTjud)bﬁgﬁﬁ)adjjmé:&ﬁdusﬂ)lff
Gl glosb glolis (Gl 308 (62033 Ol o dhemr OT 145 5,05 Olgl 3 30,18
sp el o s Slube G S oIl 5 (S slts 5 eslinul (gy5) o O S
dgL?aj..’:.@o:&u‘;’;,LJ.UTliw(})):(l}«f&ha@;ﬂ:);tg)}?tgh)l:Q,::gm.a

.M\{@ML@AJ{BW)}J@QM‘QJ{Q))))bﬁabb}«;t‘;&jab})%gf%suo‘gjb

4 ot 08 Al 03 &S G5 md Slao )8 dher Sl gLl 5 s 2 D
ey Slsl,p Ay 5 am g ] 03 Jlo i 55 5 ocks Jghie oLy (6osl3 &S Ol
S S o S o5 Sa al 53l (L) (sl e 53 OT 51)l8 (nl 03,57
s 3l sk (L 2 59) b 55 Lo (S s Y L) (o gme L5 Uiy
S GlbE p 48 o5 sk e Jie B pan Joe 4 G b ] Sl 0kd 658

b o e (il e 0T s*“"'“‘“‘ b g o



g eelige 53 4SS 5 ALl Sle 5 sl Y.o$

OT sl 5 (65 b 51 ol 0-Y D

o Ml e (5 4502 1 (85 4 s (9 oo 5 4505 o (2 (w0 S 4 (@
o o3l g g0l ghgal 51 K5 a4 b oSG 1 Sl JUist sl 0T 5 457 540

.«\.o}& \qu'\q-&iéobj.\m)b-\la"j@g'ﬂﬂ)g

4 el )b sy Gidns L CHl ) g 90 e (o e S S ln sl
s or a2 T glos Il o o SMas] 0T & &8 o 5" (635 40 b Ve

"WLAN

2 Peer to Peer
3 Ad Hoc

4 Infrastructure



YoV 61@@\)6Lﬁ&dr}w&ﬂ

Q,Mrﬁjo,\mw,ﬂ%wﬁx\}:wag\)&cwqwéu&,@,;
Ol gms el Jlaie abai 95 BUL5S1 Sy opl 03 les aibs lal 05,8 s
LUl 01l e s (o 5150 DL s 0 s JSG 4 i L e
(35t 3lad 31 Slniy (51 4K gy ol Bl ls 15 KUy (6 s g 55 Ll
b o b eSS 5B L Al Lases )3 Me yl8 )

5 Sl Lyl gl Ol jan (g3ls &S5 51 0T 53 45 Sl soenns 19 g8 T2 B3 1 (O
S OSLE sla aes 53 ok 3 1S (61313 353 oo 03lizel YL 01§ 4ty S
SN Gn i sl b 5 Sl b e 8 Sk Ol

oY wlolp b 4l -Y-Y

4l 3 )Ilnl Ol 4 Cato 53 o Gl wly a e gla Jule Golles (ol L1, sl s
o 5 @ e 3 b s e Bl Il Jte b T ol T o ot e 53 o
aib S o Jos OT 53 8 ) S ¥ g5 ol e Bl e m e LT g T/
s S

3 Sl s Blato JUST Joro -1

35 oo ol 55T ol T aY Cda Jtor o o7 5L gla e blite St Jts
Sl WLl S L Sl b e Az b 55 85 el gl @Y 5 2e 5 o sgie Ao 5
A o e K 40T G b S

22 S5k s gt O S S (G lome 5 5L (s e ilize St it
L lb ol a8 Gl ol 4 iy 5 51kl (gla Jue 51 (SG aS 358 o3 w5 0T

L OSI
2TCP/IP



g eelige 53 4SS 5 ALl Sle 5 sl YA

JJ.A U"‘ BE) el AJY&_..M 6\)‘3 d.l.» d\b})@)&: ‘jbuo L;LA&MW‘,J

wld}‘&é\ayu\;ydjwh)ﬁMGQYGQYJEYL

0
0300100100331 0000110101101030301

34 S i blite Jla) Juke gl &Y il DY S

'S aY ) 4y

Jsl 6 4y 5 Conl 5L b o DL o Jee 53 Y 5 ol (SS58 6 Y
C}.;)'\l:wqy&i\):@ljbg}:w..L&l;.u.a)\:a.x.g_cbs?\ﬁléuJUK&JL»)'\LAC,._.:

ol JUt 5 s il 5 SOSN8

! Physical Layer



:;}A;é,\;m“zsm;,:,;u}:@bawméi}gdumwﬁ
(2S5 rd 3 (o e Opped iy Solda gla sl )
.ojlyaLaj‘5;:.‘1)'Lgﬁ;\)c\ylcr:.w&Qﬁwﬁ.ﬁgbgﬁ\.\a&udu).\'
'Sl oa1d Wigw oYY 4Y

2 aY Gl 53 el 5l (sla e Blite DLl Jke 1 o ass losls sy s &Y
Bah o Lo wlean G 53 o slazel JB OLLI 4 oz sl 02,830 55
o o3ls (g o b (( Sob gl o Bl ke Cs 4 el Wsn 6 4N (b
o313 ks JUESl 5 o8 2 JUIS 4y g s J 57 ot b 5 0,8 op oy Snlen
) Laee G b

Tads 4 ¥ aY

v a¥ ol Caly ol 5l Gl gt bl sl e 1 mhans o S8 (5 Y
:jlc,.JC))L:.a;.,._JJ?

G g 5 PO s oS o 8 IS b e S 5 3 Shee S
.Oiuliél.a&i

TGS 4y f 4y

G asl sl 1 Taie w Toe bLo,l (gla e g JWisl s &Y (gl 6Ly sl «Kii s

a‘.JJjT@Vﬁ‘}&:LS‘k‘juJQ)J{: sl s Y (golame 53 3398 (63,8

! Data Link Layer
2 Network Layer
3 Transport Layer
4 End to End



S eelige 5o 4S5 Ll Sle 5 sl AR

ol Sglize UG L eS  Jte 55 ol 53 0T G s Lol 313 5505 5L sla

ot 5 5 ol g Y gl b esls 2SS il Sl Sjle o 5 4 sl gAY
ed g Y Gl g

Tdudo b Conis Y 0 4
.wlélagl,du&,:ﬁ;u.duw&uudwwm,;wmméw
Sle s yls edge 1y Kb 0,5 55 o Sl Lis 5 ol Kialen L8 &Y
0 ol b e Sk Ll sl 6 gb e e 4 8 4 opl Ol 5o (i
Lis 05 53 o Loyl JUIST Lis g sl 4 Ol5 o 4Y ol slas S, dhes 1S
wuﬁ&u&;\ijkwcwM‘afjgwﬁgwu&nm&g)\w\
23,5 oLl Ll oLL 5 0T (g aslsl gl

S Gl cand Co pde cand (gl By I WHle G5 4 S b ad> Y (g
.4.“..1?4{()3\:wl&;djbr@@mu}qﬁmcdfjlgsdjféuwj}w

TG L guled oY 7 4y
6@|jl{6uw&&ugjwldvuj\qﬂMcﬁ\)\éq‘ﬂ\iﬁwdq‘ﬂ
odgs 1) (Ll 93 )8 o W) 55 ol s Vb s aY & Slu) Cwds (s aids
33505 55 Lamia 5 ogden e S S sl 4Y & S 2l s 4 Y 3l
b a¥ Koo G Sl ped 45 S 0T Sl eslid & a3 e blisl 1 65k 5
Iy o Jluyl Sledbl wisl axdls 5L coxﬁfwsguﬁ Ll 33 )8 0SSl

oene S 8 51 S gh o fes 3l Sled 6 aY (S sdaline Lol (6 osd 4

! Session Layer
2 Presentation Layer



WS (e Sl s (512 0dd 1)) DML (5 a5 Dl dSle il s 4 Y

s o3l 6,50, 5 4K Slbes 05 05 ,9L (51 (e 03,28
'3 Yy aY

Sy 5 Jal S B Ul (o g ol S0 48 gemme Jols 308 (6 Y
() s 8 s e i 63 8 ol anl el C Sl anl eslu sls ) 3) Sy S
Ll IS S 5 0,8 on 13 Y ol 3 0 5 (S5 A ey Sy ke o il

ol 4 sl 5 )8

B! @ Joda YT
aiss  IP 5 Transmission Control Protocol _aises TCP) (5wl s o Jus
Caides S3L)T) 350 (o 0l 55" IL T o o Jus 35 A& & (.ol Internet Protocol
die 5 4V 14 Gy K (ol Kb (6 48k Sliios sla 055 Olejl
A e die el gl bl 6 S S5 b s DLl el S e e
Fs (5 Wt Slids gl ojsn Olile b Lsls (g abe s (653 VAV JLe o
S8 eslizul 3y 50 canw 5 Jl 53 ol s JSS s (sl S0l a0 b oS Al sl 15T
Gl S g 4 LSS Lol il T olual ol 51 (S s 4l oS shailen .ol 4 S
Sl b i Gie (63 YAAD Jlo 53 (B2 o po oo Lo 5 0 5VL &85 (sl L1

Sl o 0T SV bl I gl 3L e S ealisal p s 5 457 G ISS5 5

! Application Layer
2HTTP

SFTP

4NNTP

> SMTP

¢ ARPANET

7 DARPA



g eelige 53 4SS 5 ALl Sle 5 sl YV Y

j‘cbu&‘&@jjbowc&béhw)ur}%qb|)é¢iu}-“jliw

! i L sl 5l STy,

Data Application
3205 s aY
hUDdP th P Transport
eader| data Sl s oY
- IP data Internet
header C
Frame Frame data Frame Link
header footer )
o3l L w5 4y

RFC1122,;L;J:;iic?fJ.utguq‘ygj;;%,:j\&mﬂ:?—\‘d.@

JM‘Q\Q.\.:J:Q:Q&m;t&;péuw&mdw\@fdmawﬁ

o Jowe 51 SVl dleyl Habte 4 4 Sl b e &K1 B ) o e
)‘MQ)L&S-‘S@D)W‘JQ'JJN

5 s 4N (L
ol g aY (o

o3ls s s aY (&



'3 957 Y (A

Tl sla JSG5 5 358 (oo oslinl S8 b (gl s sl Lo g 2 3 )8 6 4
«FTPy «TELNET) «HTTP) «SMB) «NCP) «NFS) «MIME) «TFTP) 2 YL
Ayl Hl 3 aY ul yse e 9 NNTP) «DNS) «SMTP)

"I 4y (2

anlsd axlas ol J S (S 1 e 5 ply JUS! B 3 51 eyl JEl 6 4
ssb Ll oo Ul o aY s (Bl glas )8 syl edge p 1, 0L J &S 5 05 S
1ph sty e 8 55 s

33 5 S e e At e 3 1y onls ST opl f (v (F Nk 15 et )
JAS s 4k dil (o S Il (g (oo 5 S5 ol 53 il (0 00 4 e
Syl YL sbazel CLB L OL >

Al 54Nl s e e 9 (RSVP) «SCTP) «DCCPy «UDP) «TCPy (sla Jgjjﬂ:
Fod gl 4Y (@

‘5\,\;6@\;t{‘5uw&mdu\@f@”;&zéwdgwuk\&w
dezie 4 cpis Caow 4 45 €5y Sl byl S b ates 4 0315 o)l Ll sl

WGEMJJ‘J@LQT&\AMQ.\;L»J

! Application Layer
2 Transport Layer
3 Internet Layer



S eelige 5o 4S5 Ll Sle 5 sl vY

5 (Psec) «dGMP) «ECNy «dCMPV6) «(ICMP) «dPV6) «dPV4) Py sla J.{Jjﬁ
.»ﬁ)b)‘}qy&"))ojé
Al 4 Ol b 0310 Wigw wY (&

S5 5l 6 4 e wiy &S (gl 45T By 5 aSE 4 Olge b3l Ly s &Y
alw..usdwumcw&g6uﬁ,ﬁ;\@gélw>5qx»opﬁ,a
58 |l caliin (Lol sls 0¥ 1o 8 6 (55, Ly or g ST 45 Sl OT 55
el S 4 Objae Il conls Lgm 6 4Y Jool 5 aiby oS Ol5 o S ok

.M\J\f&&au.ob,):.a&Q‘Yc\)q\(&\}é;rl}&@\ﬁ‘p;w

«ISDN) «DSL) «PTPP) «L2TP) «OSPF) «NDP) «ARP / INARP) la Jgsjjz

Al 34N ul s e e 5 (FDDD «Ethernet)

J.A..,\5)\3L;:L:jiff.&.aLL&&;&\GJAJMJJQLSLAW;}{L&JJLA‘GJAJAA
G b 5o e Y s Sles 5 s it Gl S5 Sl glas seme e 9T i
S e o Sl 03,5 B 5L (sl e Blize JUail o o s ol S
s el > (B e e sl S bl el Gl L sl S a5
;\G;ﬁ@ﬁ;,gs,\;)urﬁp);Suc)jusd,uyd\.gﬁf@)\;nu;wuw

oS o ol T
et 5 s b S5 s 5 b Ll s s e Sl (B0 e e e > Y

RGN

A e e s US55 51 e 3 e e i Jlail e e sl ST, Y
el 0l L;br.ﬁ

! DataLink Layer or Network Interface Layer



gl 5 (b 0T Gle JSS50 Gl s g Jilime JLail o o Jobe bl 51 J5 Y

B LA‘JJ‘»\J kf&‘)ﬂ ww@bw\:- J“w}é“"‘ﬁd'\" J‘MJJM

g5 555 de Jube &8 ol 0k Esly 555 pl 5 035y oS alis (5701 o o ol
AL s 3 g5 Cowd sls S 4

Bl e e Ll el Y Cin (6l b sl e flite sl ax e Jule v

s (§ o s (6 4 5 &1l g Y S5yl 4 e

@\ﬁmﬁ;)bfduf\gpéuM&mdutgfdmjg&;&w v
LSt s 0¥ (Bl e e 5o Ll ol 1E Jlail g 0T JUist s 4
ol ozt e b 1S Il 0T Jisl g &Y 5 e 2

o (S968 poll g b 4l —F-¥

4-35)\-:-"“5"5}*5@LS*%MWLSWbmﬁﬁsmﬂwwﬁé‘“libdu@

!

oy S5l gl eslizal 340 sls 4l a;e;,luiio.xﬁure@; Yoowline 93
wryﬂ):)“&fwé}wﬁL;\Awdwoxgurgacj)éuﬁﬂC,.w‘)jb
&l ool g 35 (A4S e il LSE5 Wlesy Tzt e S Gl
o o (6 ald 358 o 03litu] ol g BSUN G| 5 Jo 15 2alST 503l 5 O sen JUas]

C,\M\A:.’Ujb).ﬁcﬁ.:.’()}-:l:ﬁ\" U@Uﬁ)b%d}:@*j‘dbd‘)}b)bdw‘

3l 55))643;3“{45%-“&5@#}‘ P ol o o) Gla o Wl
QY)‘\:&HSJ..Z\u)}s@r.agj.ssu.):‘gsbéuML@JT):}o&ufuif})Q)..\{

I Twisted Pair



S eelige 5o 4S5 Ll Sle 5 sl \Ale

ST Do 4 VY S Sl ) sl mle S Jol bl 1S
C;.w‘ 0.3\.3 Quu bk;:«fr.:w)‘ CJ\;- ui‘JL"'L“'

CAR AR
2)(8) @
ARNASEA

au\:.fl: v.@_: C)J ‘5&5 r.:.w ‘)t}Lﬂ y-y ‘.J&:)

e 53 (103 28 55k JLS1 ST g BIST 2 JLuS 1957 b 590 o b7 (&
Sl sl S gl ) s it Ks 5 bl sl Oletle ( LIS O g 550 sl
s Cabars Ble 6K Lug a8 Sl ool oS5 gl b LIS ass e eslizd
b Oollanil (g1 &S50 bl S8 Lo g5 5 Cabamin 6 w0 ) (65 45 A (Lilods

(el g aY 5 els il ngil.s Gle 5 o el ol 6 aes (ol ol al, &
Yoo 50l cpl ys el Jlast S w6 aels .5;.&6‘»(-.—'\?}9\_9‘_}5!.\: U:.Alf o 5e

I Coaxial Cable



S Sk I

Lme 2le s &Y

sH sy
EFS S aomr

OT 13 b JLeSTS 5 gomn oo IS5 s AT S
w3 ok odony (sl 4t OUI Slaniy A b OS5 Joli (6555 500 J1S 2 (6599 yd (@
S das JUst Vb il B 1y 55 il oo L ol el Lbls gl
S b 0T JUl e 5 5,8 o 15 bl s 2SI sla L2l 30 G (5 59 b
Sar 3 $903 ot JalS S g A IS 3 iy a5B 5 S Ok 5 A 4 S

ol 0l 0l OLES ‘_g)}af:.e J;K
o (2 (6908 wlul p by 4l -

Tl ol a,f,ggéswrw,w&é,jw,uj\ sl all, sl S
st s o 53 5 Lsd (a5 (5 5 3) 503 Dle el 5 (z50520) 259,500

S sk 5 i g my ) BT Ol

! Optical Fiber



S eelige 5o 4S5 Ll Sle 5 sl VA

03,5 oslitul o) (gls oitn 5 5 b 0,8 3 e sla Tt o) T s (A
)‘ w)xjjﬁu Cl}ﬁ\ AﬁsLSAJA&LS\OJ\}ﬁLAGaJ*S &:/«3‘4")3 LS‘AW@W}
A3l 3 gdoe st 3 Dy g DL LS 350 0 o 45 5 AKE oS Gl anels
ST 5l bl ¥ s I ot b 4y sl oKl alols ST e e3lizal

g oo i oS Al 5 a4 cla = cla Olezt b VL 3 Y gens sl oyl sl

e kg 6 awsly Sl zaens Sl b oeslale T DL G oslgab (@
Pen L 3 a0l 5ale ST (oo o3lital 5 5 ST ples (5 6l Olsie 4 Lgdh (o3 O e
Il 3 sla el dipls 13 gzl Lot 1 YL ol YY oo Jgane ey 5 Azen
S I 5 s 03ls (Spo I sl 5 Chls 4 3B e ssd 4 i
A (G g2 52

Nl o g Sl e 5 oo il Tl (w0 (2 S i 9 000 Al (@
Bl Caline bl 4 b (i ) ST a elizal g 3]y S| (55505 (pkr
&T&ﬂa\)éﬂjL;Uha\i&»b\ijd)).\ﬁrsL;\Ao&w}éb\ac\ﬂa&ﬁ.v\i‘oﬁw
sl (g adbaie 4 adbaie ¢S5 s eled o 5B (ol

VU 15 3l 3 Sl g (o (6 4T e (2 (S (Sl 4 (O
e sl S ST e eslimal b S5 o sty (6553 ¢S s Jlon s Jghe 4l
ailate &S5 5 sdate (sla oas Ole Bl )l 1 05 58 ik (635 3l e (o
IEEE 5, kul (g 235 738 oo (o 635 3,1kl 31 (5145 g LS oo 03Lizul 3 goes

NG

! Terrestrial Microwave
2 Communication Satellites
3 Mobile & PCS Systems



ot e I s 3 sl BLI 2 0.8 093k b & w9 el WSS (&
s o danl gm e b O Hse 4 e ) )'\J:.JL,\JJEJJ&\}):!JLA@K;»:
S b (S3999095 (wlal p bd 4Tl —F-Y

on SVl sl 5 6 S S8 Sline 4 $ins b stien L1 Kap s

o S o S Sl Kb &K e Il a4l SlL S K (glaolSns

sl ably sls S plal ol 5 dis & oo hate Koo 4 Ts L (5 abw pp a7 545

S r (g aib (6] A lien f 5 4 a5 b

T 15 1 G e ) 03 25 Sl 4 @ g3 Ol e 4
T s S v

Celekw s sV

Tl o Sn v

'os s S v

h k- lesln s SV

"G;lfwtg&,:b_“&,;&@ v

UInfrared or IR

2 Node

3 Links

4 Bus Network

5 Star Network

¢ Ring Network

7 Mesh Network

8 Star-Bus Network
 Tree Network

10 Hjerarchical Network



S eelige 5o 4S5 Ll Sle 5 sl vy

'S5 Y

oy V

R (R
Lole oS 1l asgamn 0T L3 oSt 658 (leme Sl o5 b sla S
S 4 Lph o 0l ol Y gene & &S e (Bl L O b 1 e ol 8
S Ll o (6 8 Je g5 51 a1y ol 555 55 4ges Ol 4 iph on fuate
Gty 55 o Gl bl L S aSS @ ably pir 058 e sl ol o 5 OLT (Lo sl
33 Sk Sl S sl asls [ o085 6K g9 Sledbl Olejos Sl L
A o oslial (Lot Kt (olene 5145 s ot g ol AT 3 g g b S 6 5 )
b oy ool 5 S ST e eslial palal 16,8y 5 Su e Gl 2 s
Pl TS e bt 6K gay g e g e 4 (g s o pe ol (CSMA/CD)

yls edge

S 53 3 mm (sla w1y o Lan ol 4y Sl I b (o) K (il B S S
s ol bl sdge 1y I Jst s aibs LT das o 35 IS 4 s
silaie (g3 18T e 5d e MBI b s ol e T 4 48T JW sls Kb 1 b
DT (15 ko ot 033381 (ot (6 4Kb s as oo )l Jl e el sles
pls (b 55 0 tn S o T ol e e 0 a1 gl 55
LS 55 1y s o) polad o Jlisl 5 55 @558 8 w515 oo aKd 4 oo (sls oau|

iz OLSS  hsl 6lls DMl Jl 1 5 &S Sl eslizal 53 55 5

! Hybrid

2 Shared Bus
3 Passive

4 Workstation



Slb b Sl gl -y Ch

1 03k (S 4D —Y—F—¥

o b i am el (655 0 (6 anda @ n LIS (5 oy s L1 (g o)l (gla 4SS o
S sla Sl plad & ol anr b 1 ok 3 (5 w1 (sla I lokd fuaze
anss SV a8 Lno cpy Sl S peme e 5 Sy pide glls &S5 s opl il (oo Il
S QL abl, oSS B3 8 a ol (A s S S S 558 Ol S S
C3bos b Jbl 5ol bl LB ssd Ol oSl (b fuate e g 4 15 OT

55 daal g 8 oole sk s Bl g dal s Ol 5L S glaesls



g eelige 53 4SS 5 ALl Sle 5 sl YYY

& oyl (¢ Sl Sl 1 plas ) oY K

Sl dil> (g 4Tl —Y-5-¥

S L1 A gla 61, 0T 55 &8 ol (61 6L15 (sla 4Kl £l 51 (S glail (5 Ss
6@1‘53;%}%‘5%@@\,;.@@@&@&&)&&\aﬁ\so)jﬁa{d{c‘){lf
b by ples 515 ST o &8 o g &S5 s il 55 (sla JU 30 3 SLL
Joe oS 1S 6K and ably o Sl Jb b S ot S s M L0
Sl e 4y b o S 8 WLl 4 S g 1 e 1y (B3 sl S 5 A8
S b b S S bl 6K ol 0,08 el wbly eles IR



Sl (¢ aSs Sl lo I olas ) VY K

o b S¢S 4 -F-F-Y

O S i § 08 2 S 55h o Bl Gl S a e b 655 ¢ Kb
SV b ol Jame K05 (o) Kt 4 Sl 4 47 5 0oy oblod (oo oo Jin O e
3 (6l s o5 51 o B o s J6 0 8K S s 5y oS3 )
4 Lesditn OT (sla 0 8 ples 457 () S0t il ) (S oo a5 3550 0 8 4 b bl (o 200
s grodeal et SIS (6 40 Ol 5 diten fuame U

st s (Bl gla e b 5 358 aSs o S 51 S B u5 wle K s
S e gl ia sl b LU0l 805 (U s 5 s O e 355 s 55

S e 655 5 S el 5 iz slezel B s b dS0 g 55 o Sl Al g5

"' Fully Connected Network



g eelige 53 4SS 5 ALl Sle 5 sl YY¥

2 6 S Gl ke 5y LBl s £ 5 pl 305 S R S P gV

5 g 030l 55 o (sla 48 53 Ol o OT 31 ki 3,8 o )5 o3l 340

e b )5 Al Hlle 1 ol YT S

Jol8 sl (6 S Sl 1 les VWY I



e ddo b (550 (6 AL -0-F-Y

Seslial b 5 ol (b 5308 i b g3 4 655 0 08 &K (55 6 S )
F ol b 5308 i 4 55 53 b sl 8 5 Sl fuate a4y b L gy S
355 51 5V (e 53 (25 s o el (2 5 S 55 e 5 0 8 it oo
sde 5 ol w530 8 aa Jhate (slae 8 sl e Sl 0lie S5ty S e ahedas

-J}fvu—ﬁ4:>'L:—i-s.,51fMmg;&).s):gg.x;i&u‘}nbb\};ogfsxp.wl fout

iy &5

03 ABL s mhaw Bl WL L (S5d 55 LT e s S S
W (505l (6 4K (5 okias OLES sl xbls law 53 SO puat]
ST cpl sl @sls &Ll g atls ele oy o Kb ST &K Sy

.@|h,;1;.>'-54.§,..iui.i|)Ta.\;A> olis



S eelige 5o 4S5 Ll Sle 5 sl \Ake

Gl b o a5 e Shculla o IS sliw j fitus g a5ls fole ¥
0 5 S slaw 4 a5 gy 1y b o855 sl 01y o ekl ails s gla o 8 4 s
Ol5 oo 5 Sl (G 43 Ls Jole @ aals 555550 (o o 55 sl a3 513 2alS s
Sy zalS oS S sliw w a5 Oy 1y b o8 s sl

Sm 1 1S SS ey GlT elely as 5o a4 abd gla Lige ST sliuas ¥
Al oSS sla o S

Glo S sl Kb gy GalT e js e f by Sledbl 53, 4 5L 1.0
s bl 5l e (gl 0 8 4 Cod (6 2y B35 5 il YL el

o F S Al —F-p-Y

A b oSS i a8 Sl gl wbly o Sl gl (T S ey oS 56 s
S T Gl 8 Sl i gdien b5 Ssline (SO gl LT L Sl

Ses S T alis Jol o s (K58 (RLT AT (o5 g ksl 0 0L
S ki lon 18 (o S8 (S5d 5T W & Lee ) 4 S 4l sla

S sl (g oo b a5 b Sl (Koo LT o Sy gl ol SS58 2lT bl
S oyl o 5 gl ogle b D 5 gl oyl sl SRILT 51 oS 5 O pa
(ol s Kb s Jane K wokd i B aLT LSl iy S
AJJ?M‘?J?M\)OMG)}:LSL;-&\)T

OleAbl o poo (wlal g by 4TS -Y-Y

li:)la5}?3&,&L;L,é.o\&:gSéﬁ)lféjwwblﬁé\dlibéb@gml&iu

5 pte S Sppe ol 4 sk G aib Sl 55 mle Cupie e



L0 G e S e 6 (ol ) S 5o LT 5 ST S0 5 e s

29w — SN Y -Y-Y
o o e b by Sl edd w5 L Sl & g e Ji
ol‘}d-)\fé\fl.hov\iﬂf wjﬂj.ufi@od.:al})jﬂlijb)ggbo“) B
Wby a5 esle Sole 4 b Ol o S 51 e (pl 53 ST (oo i (L3 (0 0kal
W‘(Mcuow@b‘)b)%%&i\i(cuoub)jTr.a\JB))),wéiia}"g))b
Wbl oSG St Sl g cnl 53 45 Sl bme o les SE5 Sole a3 (b g o5l

3 g oad S il CadIST SIL 5 sl S Wi s s il 5w S

Server /

Client

BED i C_Mi% d..\.a )L‘Z:-Lw No-Y J:-::

(Do) 6bly &S0 S 5 e g5 cpl 53 355 (oo oaliie 35 10-F S5 )3 457 plailen
e 51805 sla w5 3)ls edge 1) 4S8 mlie Sy ke (5 iy 3,1 pb g &S
Coley Jds aosd o missue Ve ,'\uastibslu.af&u&,zﬁ.,uﬂ@oﬁ&,;

I Client-Server
2 Peer to Peer



S eelige 5o 4S5 Ll Sle 5 sl YYA

5 ol 31 e 53 ol o s e s o Sl 5SSl 5 6 e e 5 el
b g oslizul S

2l 4 e V-V
312D 55 S o (Dl5e) B a5~ g DM S Sl g5 nl o
cnl 33 e (5 o3l 4l (S8 e oS 3L 52) SN K o 5 (b 0T
NS o 5 el STPRI RN HPRCY WSl e ol 53 g S SEs Ol
j@\”ﬂvﬁ)uﬂ%vﬁagl,aiig}.:dﬂmm}gw—vp,aswzm
3 A8 oy 3,08 (5 4K Sl g gl I 3y 555 e L ke S5 K0
S e 45 L1y 3ls 0 53 gt S5 4 5 08 sl s 55 65 ol 5 (ol
$ St s )8 a5 5 (Kb le Kb s Vsame K2yl s 65 0
g5 5 5 Chs sl sl Ko 5 T o Ol 4 g ol 5 Cda Sy 53 | (8,8

g 5}
N

4 e e Sl sV PY JCS

A J

I Workgroup
2 Torrent



A Syl pl ¥

S K 51l ol 51 S 558 o auiS Llug g o5l 3 (Glae samms 4 aKE Sl jgrs

g (gp el A i 4y 85T Sl 5L sl 4L
6T 053 53 S, SI Cleb o8 dimn g layl 5l b Sl g 2 S8 Ol aged (A
ca\i“m:L;\j.:a.\..fbL;k)MUJ.:JailJ..ZQM@TQoMb)lebW‘jaﬁf@Q)y

a,\x“(;y‘;ﬂgggﬂ,w,\;s,gwt;;uﬂ,;a};\.»degd,w;“u:;bﬁ
= . . T
.@ykdﬁ‘)}&m’*uﬂfcwl

505 50555 S 4l BB &S s Sl pl e b il juga 1 S0 ué Ol g (0
Lol pl 3l idu sl asls a5 ols Jsls (gl gime b SNl (55 Sk il
b o8s 5 (2T BIST d 51aSKs ()l Pl S 5 Sy 5 i ste 4 S o
& (B ke S8 Ol plsl L, e sl 05 8l 3 35 (n elinal
S 0SS 5 S g € 5 0 55 (S5 5 0 00055 g i

Tall Oyl Y-y

b Sl L1 Sl S 1 (glankss (s Lawly 8L oSSl 5T L St &8
GL1y S oS gy p Wlem oS dals b by 4 1) Ol bl ol 1 b Cos
o el S (5 Gy S (S s w15 L1 S L !
ST o o2l 3 (23 T g el e a6 s T Sl eslinl | 5 S
Jraze Kol 4 oo o0 S b B 6 A B das o 03l DL & a3

I Active Products

2 Passive Produscts
3 Network Adapter
4+ MAC Adress



S eelige 5o 4S5 Ll Sle 5 sl vy,

Eomy Saie 0T 5 Shas Ko 5 Jbtle 5 4 O b alaly 53 pss Jub 55 L pd

wb&owc*pjjhwgf:w&doua‘)}‘ﬂ@\o“
‘gb“ﬂ».o -y-r

;_JL.J.:W.»o\i:.w:..\.’5@\aqlq-&id;b,;ba:l:&b@S@l@@mg\iw
3555 6 031553 Oboa b 4K s 5 Joen 53 Vgome 5 ol ok fuate a8 55 Jilut &
s S 5 bl Kus b sty e Ll 3 4K oSG 3 &7 gls wibly sl i3
GU1) Cl glite oS andd (s 15 Soglize o 4KE 53 3 45 ols wbly 5y o
b ol e (*U‘f@@wb Sl oo Lo Lsls 3 gy Dslite 6 4K 55 3 S gl
St 3513 0dge 1 18 55 b b e 8 Ay Ol s S AT 15 B3l SuSS
e\il.ll)ﬂj)a.L:{@aML&.aJﬁ.i):S))ELQ.A..\:SJ;\V—\‘J&&Q%SJJ
Default » Ji\.; sde pl &8 Sl odd onls Lilad (DG (5 o5l (y9,m 5 S sla
6 S b LUl gl Ol e 5 el 3T o 6T 8155 DGy il . (Gateway
&L;T Solas 5 Sl ply yom 5 SO H5 sde pl AS e eslanal oT o

.@‘oﬁob‘b&u@u‘)\ﬁ&)L.jJ)‘b)‘}@bglmﬂ)bﬂ\f@\&\iww)JT

I Router



Y Sl Akl sl 0 i g o

Client
1P -192.168.10.3
SM - 255 255 255 248

Firewall/Router

SM - 255.255.255.248
DG - None

Server
IP -192.168.10.2
SM - 255 255.255.248

SL P &L P
 So—
& e &P

Router

Cable Modem or

DSL Router
Router Router Offico

5355 Ol e ol ol s sl DIV S



g eelige 53 4SS 5 ALl Sle 5 sl YrY

‘w}fﬁb -y-v
ol &S gn ST s oS el (A 55 iy 60 i 55 0 S L g g
e 5 (o 13555 1 b ol (g aels G 058 (oo Juate OT 4 &7 (sl WL, 2 4l
S ALy A Sy a oS Lee s as (5 B pabal S0 a3 Aas o ol
T Sl a a5 Ly o e 4 bt o 55 4 AT oo Tyl 4K 3 1 () i
w5 by aan G4 5 AS o Jloyl desie 4 1) a5 Syl 1) &S (gla 5T Jsutr
o e 4 palat slist ) OISl S ST e sl paliat (s auls &G o 53 a8 oyl

.v\.nﬂ‘)

Switch

I Switch
2 Collision Domain



‘b Y
Ls‘leJiJJ‘J&&L&L}»JQTJLA‘J;LS\obu)wdgwd)bgw‘dj‘j‘&
o o alia 14-F S0 55 o 68 Dlen Lph o o3lizal palar S (gla aials sl

S s e o3l (g asls g3 4 1) 4 K Sl ol s ibs a5t
S o 33 g ) S o Syl &K 3 1y (g s s L1, 51 S s ok @
“A?”)Ji“dLi:-wSGLO)ﬁw\)bckﬂ)@)—i‘bdlﬁb\ibﬁjob;df
,u\jsgw&fzdu4g\,¢m¢§;‘5L¢w,;T;mLﬂ&ng),\?&io;ﬁl,bw
5 Ses ol bl pslas 6uu|35|¢§i¢|4§6|j Sl (6 s S dad jaseis

.,\{L:,au;.atf&?&éu(-aw>|M,;>Jf@ﬁ“s\ku¢>u,>g&a

88 Ly

( 0

&8 = £&

6‘%&\)6&1)3&2J¢)l§)\&b\*—vdﬁ

"o b el > —0-Y

|,QT,og;ag,>t,du§,”§¢,,\@\fﬁ.u¢f,\,§q&gu\imﬂa4,»,

@)C«—N‘ LSJ:":":" 6\.;& oL?)J 6\)\.) r.:mjjw KQJLA}' J\LJ.SGAJL»)‘ c)L.ij

! Bridge
2 Hub



S eelige 5o 4S5 Ll Sle 5 sl AR

305,85 dlys o 55 oS s 1y I Sladas il &1y A o 1 5 Shos ol il
3 S s aY s LSS asle ol al ST o s K5 sl o5 1 0T
.>)\vu&LST)&JJJUG‘..LU@ldTw\T\i;pduML}f&udw’wM

LUl 5 Ll dnT 3 53 1) Ola b ol i 3 8,15 oo S3lid &gy Yo S
ol 0303 05 gl b1y gls 4K s b wiL1

Hub

S b1 (5 888 53 Dla b i amr 5 SIS 51 o les Y -F S

‘f}‘)ﬁ‘ -y

53 I8 ol 0 ol anasT b e S 61y 7 ool 1) s b SIS
s e (Zdln ol 5| s 5 ST ES o pabmiin iln b Ll o BIST 51
I)Jui,ﬂa\u@\@iéyd\,af,lﬁ)iﬁuﬁwj@,.;,)@oﬁ;\ﬁ,u
LS Tyl s (5 4al5l 4 5 03,5 (503l 03,8 By By o Sl 5 s S S
3 s e (gl st RS (s ial s o VAT S e ) 55 BT S e
33 ) gren O 03 SRS LS el ) SIS (6 aiby ckmen 533 by SIS
3557 Joms 6,5 gl 0T Cands 515 &7 Uyl o5 1y S L1,

! Repeater



Repeater

6‘%&‘)6&1)3&)&5}\$b;)\s)‘&l.uY\—Y‘ﬁ



S

ONRD w9 gw S 4.05)3

S gl Sldyldl e -

ods AT sloul 4 e S ol pa s laosls 5 la rgy oles @ ple glins s 10 p 5
crooml o G ol 5 g L1 D e Jls 5 ol (ST i e 358 o0 GO
Dl Sl gl bl L1l S5 SN 5 G p Olutigs

ST L daly 5o elaml Glads 5 b Jaddlyszus o wy; sl Gbl) o asb
iz (61 &by s &5 Slkos 4 b gy 1o UMb pimas

o G131 e 5 6 s 93 4 I L) a1 rf““frjb‘_}«éﬁ‘*f)#w
ol Gl bl 3 1) W)l e wdl Lph (o e 62,5 byl s 3
Sasﬂyww@w@o,;uuuf%ww;wa\swww
bl 5 Sas g5 el byl o5 oty aib (s OT & (il OUS™ (ol 55
mﬁwa\{&ajJ_\,:ojflﬁuuTGK,jL{p;k}ﬂajﬁwdu,wwﬁm

UIEEE



YYV (_;lbLi\)éLA&?‘;;ch__é_;

w3an Do pte (SIS pmads 5 ale bl Jels 63,8 Gl
Osd P 5O S My c)li.? 03 5 13 5 o3ls Olw, <=L3’ ‘)& C‘:ﬂ, 05 2.8 woin

sl 5 pslas sbul (ST gls ol g5 (gl SIS SasIBl g (LA
(.J;J'\‘mﬁ)wphgf45‘5&;3@;,@,,”@L;;.J&,@T,;uﬁz
Wby o5 D ma ot 5T i 5 TS Qi g s sh e eslinal (SGIE ol

s SIS (sl
s Olojle bl 5 Coml 0a5lis, b S 109 Wlxio Wyl Sl p g (O
S Sl SLa,131 o5 oS ol ol o sa (g Dlomies bl 4y ol 5 st 3o

Aish A5 sk oyl
o ol 1 Glay el b 5 s Ll Lyl 530 p 5 ol b ol W5 Slomis 1 (5
5 S o Sledbl sl Ol 5 dzer by b i oy Olmds oS Jl= 53 dias
22525 (205 g Cipp ile eyl e 5 by Dolomies 05 el ST o ol B 1)

Hsh o M5 ey
o 3 eall b ba o3 g s Oliun y pon 5 s duns 30 Ol ke 1039 30 ut o SN o 5 (2
obit 1 T Sy e 5 iilef 4 Loy pn sl (5 ST 5 (o 0590 Cu e slasl
jgujdjb‘ugp‘@ulcu‘@,&ouj.\;suw‘_;uubudwu\ﬁ}.\ug

ST s 058 OLL 0L

! Adobe Photoshop
2 Corel Draw

3 Adobe Flash

* Front Page

> Dream Weaver



S eelige 5o 4S5 Ll Sle 5 sl YYA

FS 5 asb Ol e 3l 05l sla Ll o5 eSS 4 1318 5 0319 Sl 3B p 5 (o
31 eslizal ey Sl EL cgdtn o ¢ ol)T dmis (e Sl s 5 S W g o se sla
Sk 5 sl o Dl S J 28 s S 5 s 5 (55T 6K e site sl
Slhes O3 (o (ool T Sl eslinal b a8 dyls 3 s I8l p 5 cpl ) 6,55 sla
;5\6@\61@\;%031,31u&’mau)ﬁugucw\,,ﬁgbﬁ,ﬂéum

&S@DQW‘QT)\)j%)JALPWQ‘j)K

C]y'\ Q!jssaa.a}:...fWL;LA)l}é\ CJSJa_?u)s 08 gud” dxmio Syl p g (D
J;Jq-dgi): Il Oy oo 1y Woesls s Jasea ol s L5ls rl;;ﬂuo;b sy ols
03208 1 03 8 dmis (Slasl 3l 0 5 51 G als planil a esls a1 i b b O g2

el T ST iy S

33 Vseme Sledbl ¢ Sledbl gla &SSL s 1 FeMb! &b o oo SBIBI p 4 (z
S e sl ol DL S LS Lsd oo eSS gl st B
Gl Gl Wl e XysT s b Jgde pl om ST LU, 5 b 5l Sledbl
S Aitd oy 5 0y Lamen S s Il p 5 ol ST A 5 0T sl ) (s
Wby (5t y odd g ls sy elel b B1E A5 5 DMl L s 0T
Ol5 (oo eiols b 3,08 8 SVl &SOL slayll g5 5l agd o plonil Olaw g

.aﬁrub*d\,;w\ sam s STy SOl

! Microsoft Word
2 Microsft Excel

3 Microsoft Access
4SQL Server



15 o SIS (s Sl syl o 3l eslizal b 1 ST (5 ST S e 5 (7
F e sl Loyl 51 ealitel b Ol e 3 50 4 Ml ba iolen 5 b Sl Sen (gl
)bw)béﬁ%‘)3‘99-43\)‘&\9%#ub‘j@ub)\u\?@)%\).ih)‘f‘(jd‘g
Shds gl i Wlg s S 8 K e bos s il el iS5 tles OSG
.,mal,lglﬁiw\ww‘ycsl}””og;,\g};quw);\,;,,'gs;w_bﬁf
w4 sl Jlasl b 5l es Sabel ISKE ol 4 1y s SIlae A5l o)
‘u)‘}‘fjstj‘.gﬁ.l@))@‘j‘Mbddw“’_ﬂ_LS))J)JJ%)"‘)OT)}:f});},
,;d,mdu)\plrﬂté‘;ﬂgﬁ”gaub&u..ui;@,&wﬁdu,\;\(.;

e 4 O3S sl ally 63,08 slasl Bl o 5l Calibee (sla 4,8 L ST G LT 1 ey
ﬁ)\bﬂ@L@;TtyLﬁf.ﬁj)\fﬁb})lf&@ﬁ)&)&éh.ﬁ;:u

Taobbly b S Pl JI8lp s -V

26 ssh o wiS Jiows ol 4ol UL pLL alll b (S S ey
Ly 8l ash e el p 0k, S i b K w o p 6Kl sl wibly gl4SKs
‘_thJﬁ)Kj‘u.{_r‘Ma)u‘o-"s\.:ry‘}@)b4{)}5“.3;‘5‘:&)}0%&\1\)
S Col lokig (S5 S (g anl .l (Ss sSIH (gl anl L 53 5 Ol b 5z
Slis osh e eskie b cdmen SLaLly glyls &S 1,8 Gl ol o S 3 b

sl 0l bt 4l (gl oS Sl Slas F Slasbly b (S S Sy

! Microsoft Powerpoint
2 Email

3 Email Service

4 Email Address



S eelige 5o 4S5 Ll Sle 5 sl v

IS s, ol 358 oo ealial ' Sluy asl (g eslu slay1 3 ST S5 b asblly Jluyl gl
oS Iyl 18 511 sl S5 b sl Jlyl Hele ¢S5 46,85 &5 U5 o Ladeie
6u6;uutﬁ.@,~@\,.Mag}iﬁsax,fj,gﬂgjugbouw;agﬁ
4 S gmly JSSsp 53 Grmen ol T S g Tl Syl sl i ST
d\;\nm\pa,\;ﬁfﬁ)\s‘\s,\;)uJﬁ,"@f&glg)\})‘pgm,l,sdu(u
e ) 55 G sl g ol fuste 5 5 Badkis 4 Ll 5 0 b K
WS&;&@M&JM&&u)f@&)}Q\%EMUE‘)Q@MAUA__{)J“-
D Az Sole T o 5

’J.:.QG?—\—\—\

Bl bl g O, Uad (01,8 4 oS ol 01 (Sla g 3 S et
Sl goMs Yoo F Jlo 13V S8 08,5 bug uwgw opl cioleiT (6 e das (o0
L;bl.snafjil:d,u\fjlmljQ}.osg,élwale(_,m}ljs@ﬁ)lfﬁc\fcwy;ﬁ\c\{..\.&
A8 oslimal 0T Sl 5l g 558 5l 65 5 (6l asblly Olas Slesg foe > Olus

Sl 5 oM Yool JL»)J).\izjfslj-\'r}u-‘_;\JgL;;)A.:aYHVJL.«)ijJwJ"‘

Sgole 53 8 0 adea VFP (ghyls L &5 Ol OT jo a8 e 05,0 iolasT

I'SMTP

2 Send Mail
3 Postfix

4 POP

S IMAP

¢ Gmail

7 Google



Y LS“‘-"LI‘JLSL“M:(’&‘J@

JEE S e o bty 5 e L5 1F S

' ao gl Y1)
Tl OS bug o Sl aslll) b (S S Cay lp Oy s e 8l
Yor Jle b5 a3 8 Akl (630 VAAY Jle 53 g o ol oSl 0 0 0 5 1 b
Lo 3ol Lol b= s a8 o sloyobas )8 Osde YA 51 i 4 (635
Rt ST BRSO AR gAY WVCH P YSNI: DR SOMPYRCI S U S =
S Sslite (g b 53 sab il Jl 53 il (o s e (S ey Sl
e 0s S Loy oS WSIT L sne TS ST i o5 ST o G111y s 5ol
3 SIS IS8 Dler 45 Kos (o5 5 b byme 30he YorV Jle s oal 4wl
Rsl 535 35 ke Jol g5 Olgie 4 630a Yoo P B VARV Jlo Sl el oo paly 2
S b b ey Gabio g 0515 H13 Ll 5o 4 g0 el (o3de oA
oo 8L 5l pa s 0 ST S0 Gl (g ST (b e g 035 3 gdmals
S s Ol o Glds HUL L gl (S 5 sy el p L3S oo eslanal

.Mdns:)}wdgj}f“g|%dl§1b&o.ub4§b‘

'Yahoo! Mai
2 Yahoo

3 Hotmail

4 Outlook

5> Zimbera



S eelige 5o 4S5 Ll Sle 5 sl VY

YAHOO! MAIL

2L OS5 Joe sal aslll) o lassil slad :Y-F (JCo

' o Sl ¥

CS 5l n o &S5 S g Oy s S5 T Jor Sla O ol 1 b e Sl
93 pole b s fela 5 Sy s Sl wY Sy s es 8 5l s 5 Silay Sl
1488 Jlo 53 e Sl ool oo 5ol 5l i g ot 01y (Sis SIN Sy o 9 e
D15 OB s s 5 o ieini 51 (S Olgte 4 Tl 5 Tl OS5 b (5
Cype 4 Joo Sla (glasl sl anl A o)l Ols oy Cow (Sg,SI Sy
@3 VY Jle s Soley S &S L6 il HTML) 45 b 5, HoTMail
4 (oS Dl 3l ey 3,8 (ol Y5 Ok Frv s s ik 4 1) s Sla ey
2+ Windows Live Hotmaily b b OT 1wy 53,8 Iy ¢ o5 (MSN Hotmaily
Yoo Jle s g (Bme 63 Y000 Jlo 53 pow)y Soosve 4 oo Sla oY ol g b
W25 8 515 pgee slis 53 (630

s asbll) 0,5 gl 0T HUEE B slad 4 Ol5 oo oo Sla oY jadu s UG
208 Y 5ok Ol ply G s b (S slS 5 ST (6558 ¢ el DLl
3o Yo A Il OLL B 5 ol o 2w 53 OLSYE 3 g e ol 03,8 o,La0 la olas

Wl azils &S i O gden YV

"'Windows Live Hotmail

2 MSN Hotmail

3 Jack Smith

4 Sabir Bahatia

> Windows Live Messenger



YEY 1 8L sla Kt tp g o

& . : .
A J Windows Live Hotmail.
Colay Sl 0S5 oo Sla (5 bl (g lassil sled F-F o

"ol Pl J1P¥lpys V-

Instant Messaging Caisws IM) 355 oo ol dM ol 87 S & 87 (6058 Slos ply
i Gl S eslizal b3 5 A b 53 o 55,550 (2 ites LI 1 51458 (o
S35 2 IS e ol & e 1 05 S S b Sl s s sla oS
(o Sl ply 5wk GOIB eSSl s e Jame S5l sl S S
A e 4oy Gl e e il DLLIHG YL Gl oo,

Tl Oy ply -V -T-)

S slas S 5s Ly o s 625 bl 0T LS ol (131 05 5ol Ol ply
Loyl o5 ol 55 L Sl aabilly oMy ST S8 ST L sty g 4 L
Oy oy sl oslizal o 55,18 s 51 (S Lisd (o 0315 alad Jlasl 51 ey dlolbdly
sk 633 YOIY el VF 550 55 saly 0S5 oS ol 0T (6508 (sla GUI ¢ aly
O3 b SSS (s edalie 01 yl8 Obe S 4 Ol on gl Ol ply SUSG! dhor |
Gl 4l idu (LS Y b b o (6,08 ST il el 45553 Ol s b oK ¢

2,5 o lal T rlﬁ 5ol S CL:J" Sledst (6 5L col 3eds alls slwl (g5l Olgy ¢ o 30

! Messenger
2 Yahoo! Messenger



"o o ST Oy ply YY1

Tkl S8 h b g Sl i oS Sl (5558 Ol ply (5 by &SG5S o T
253 Sl KT b 5 (639e VAOA Il 55 &80 oyl Slaal 28k 3 28 5 de s
VA% Lo 53 4l (g dduns s o T35 g0 ST o 03 8 CoS0le 0 (o3 Yo+ UL
$5rs 3 ks il o )3 (6558 Ol ply Slods s 4 b5 5 ime 3N
5 05l 55l 4 0l (oo S o ST 608 Ol ply Ul g5 sl

L 0sp Gloply vV

aﬁ)lfu\;g‘sjizf ‘/

11CQ
2 Mirabilis
3 Mail.Ru



b8 ply Sl v
aslsl LB 5oty Jl v
o ik sl 5L Y

3 0Ll L S o s SIS S e3lizad 0SGl Y

'G5 g Ol ply —F-Y-)
6})“'\"4}GJJAQL“)(’E%,)‘}‘CJ;&.(‘Uvéfug_s?djw“;)}‘p‘*'.’liéfudf}?
SRR U R S A RO RSP IS PRUPRCES, O, Tl S

s 4o (630a Yo rd Yl e STYF

talk’

ST o Ol ply (55 bamsl sl B-F K

Clas ghyls &8 S8 5y, o LK O o BB s by Jals 6l L1505 cnl
5 edias g m bLiLl Gl ST o S eslinal 0T 3l dily oo diten &5
J.LL«J Q‘J{)K @ S us < oslawl XMPP) JQ'),; Bl S sl Ov\;ﬁ?wﬂjﬁ

b S e e 1y SSE o OL)lST b bl Ol XMPPY (gl 0k S ey 5

! Google Talk
2 GTalk
3VOIP



S eelige 5o 4S5 Ll Sle 5 sl \Ate

o e Lol 0l &l S5 oo e ST1s sla wL15 51 e $SE o L H0
.;;wumoT,wwvuiJ,Lchspdu&mjo\,wdu&w&,b;m\,:
SIALe ST o g Do s Sl S

el 5l eslizal 5 Jsls s

S sbeely dlosl 5 28l s

FE sla s gl b S5l

Vb CdST L S e S

S Sl K5,

55 30 Sy Jlnyl OISl

B 3L ,ys 5 Jlyl ks

T (518 play O

AN NN Y U U N NN

o 5L 55 gls asblly o 2T 51 AT
'l Ol ply —F-Y—1

S35 o (5 dom g a3 oo 5lal )8 4 STl (63 )8 1Bl e 5 e Kl Ol ply
WalS” oKl 01,8 s s s 5 2l wled S 5155 ol el ozl G
ol Cmpad Bl o szl 5 5 ol e il 5 b A L e 5T 5 Sl O,
Sy 5 S 55 o o JUEST ) Ol ply sl (6 s Caline SUIST il
S s il Sl ¢ Sl oS oSl e e 18 01 el g Sse

Yoot Jlo ol by os Saloul " STHlils b 5 "l g o) b o Sl

! Skype
2 Niklas Zennstrom
3 Janus Friis



YV Sl Akl sl 0 i g o

'SG) rb&d\éamua% CS b Sl azils 558 O ades 00 51 i (630
GO YN Jle js 5 As gl & Ygsf ¢ S h by oMe Yerd Jle s

w5 Vs e ALY S 4 1) oSl il UL

Sl Ol ply g sbaml slas P

r'AS')&.a Oly ply -0-Y-)

s (612 45T sl (658 Ol ply (JST 5 i 5L e (5 el G I Ol ey
5ot b ol Sy ol ;\,'T,lp\f,:& K P PR - A PR PR W P

osh g " 58 S
Iranda
\431,:» Ol (:L.x &olel sl V=¥ JSS;

) iz ke Ol ply L1531 p 5 ol sla (S5

25 6L b sl sl LB, SIS L, v

I Skype Group
2 ebay

3 Miranda IM
4 GNU GPL



g eelige 53 4SS 5 ALl Sle 5 sl Y¥A

o5 Sl ply 5 Ol s Cod o s 5 (AUl V)
b ply ks (guty 55,T 03l oSS
a)‘}&f&}b&rgﬁduwjbddw W J'i\.u v

039 Jo B v
il I Sl o3lizul V7

'Ol 5 Ol ply —F-¥-)

(S S G s sl ol i (12 (558 Oy ply L1531 o5 S5 OL 5 Ol ply
wle g S gkl a5 oS Sl g S e 5 (82 Sl 5l (ST e g5
o8 Ol ply ile (6598 Ol ply g (ki & L5 (o L1305 Cpl ol 0
o5 ol e 358 oy oKl 5T o )T (6T b Y Sadns S o 6T CUST

5l ol sla S8 (gl ol oy 4 Ll S 13

Ol 5 Ol ply (6 slamil slas A-F S

" Trillian

2 Cerulean Studios
3 AOL

4IRC



Y¥q ) 6Ll e 4 tp g Juad

'Y 3909 Olwy ply —Y-T-)

ol i 1 Sl el 1l OSSO ol pl Dbl b Y sk Ol el
Sb sl & el ol en (sla A5 5 b s YA g Yoo ¥ g (g ST a5 la
3 hde aaly ol s 4 se s b Coles SOl 0S8 bw g ooMe Yood Jle s

el Sl g Sl Y Gadn g b Sledst

& sammy . [ B -
3+ o - T _

& a s VWHh 4 5% 7y
R Ne t your password or credit card | <

nu it message conversation
Hey Deni!
Deni says 4
Heyal —a———
Sammy says:
How are ya?
Deni says
Good, good, you?
Sammy says r
I think | have a cold &
Deni says
Toobad &
Deni says
Anyways, what are you doing tomorrow?

}‘.’.Y J34ss Ol rl.:g Loes el 8- IS

D9 Khgls” J1¥lpy -
5 Rl o8l sl o 5 o w3, byl e e o S s b S8
KL Dl aie 3,8 o o5 eslinal 3550 28 Olgr ooy 5l SVl 5

(3 (D3 (& Ao G N5 o e 2 S 358 o LS mte S Slalis

"' MSNor Windows Live Messenger



S eelige 5o 4S5 Ll Sle 5 sl vor

O3 4 e Slp B S st p il K SOl aaks s L s
33 s Slaygm SNl a4 w2 gl Oy o T Ll Llots o1 b 280l
o B S s 1555 3,8 aslinal 0ks p (ls e 53 L odig b 5 (o st sla S0

ST feae (gloee LB 4 1) ik Wil g
S (World Wide Weby 3,5 ply ' J o (533 144 Jlu o o3 S s, ol
4 S Ty b (63500 VAAY Tl 55 3 8 gl 57 ks INEXUS) 4 ey OT pb
ST s e sl aMOSAIC) HLisl b g5 .35 1S 55 53 Slai bl 5 65T
& 4o ,e 3 DS 50Ty 28 Oler ol eslizal &8 Olgar jul 53 o s
JLUJ,J;C\;:;\&T:L\uCugbgfc,s,zu,\,w\.:;gﬁw&uﬁﬁ,
Oler S s s waome b 65 35 a0 15 TSl S5 8 55 0 (53 104F
oSSl S50 6 ab e b bley ol &S 5 (6% 1440 Jlo 53 i s
GolS 3l 780 L esdhe Yoo ¥ Jlu 53 5 Sals b 5 e Sy s th@;msg
72208 53 i F e S e S ) 02 A Ol Bos g s s

)\M)L&Af&l&‘bﬁﬁ‘ﬁg)jéhf)jﬁ
8530kl i sl 55940 —1-T-)

35 Sosye cppeslimaly 5 Coles ol &S5 Oy S 50 cpskaST o il Sadu s

D58 (o o sk s Jale s Lol pen (55 iy sk S5 50 cpl wel 0118 0L

! Tim Berners-Lee

2 Mark Andreessen

3 Netscape

4 Netscape Navigator
5 Internet Explorer



YO

sl by gla ASlyi:Vvyw Jad

100%

B0%

60%

40%

20%

0%

1995 1997 1999

2001

2003 2005

2007 2009 2011

Oloj bl 5 01yl Ols 5y ghenSTT 3l 3 oslizal (S5 208 e 1) —F KD

cw whpesa o 0

W itemet Explorer 1 - Wk

i L
Q Aticlo  Tak
Via W
<
WAKTERDIA Internet Explorer 11

The Free Encyclopedia From Wikipedia, the free encycopeda

Create account @login A

Road Edtsowco Edt ™ View hestory Q

Internet Explorer 11 (IE11) i a version of Infemet Explorer, a web browser by Microsoft

Man page
Contents

Featured content

Windows 8 1% On 25 July 2013, Microsoft re

Currort everts
and Windows Server 2008 R2 ¥l

Random arcle
Donate to Wikpedia IE 11 foatures redosigned developor tools
Vikamedka Shop prerender, and prefetch ™
~ teracton = ==
o 1 Release history
About Wikpeda
2 User agent

ety poet
Sty pu 3 Reforencos

Though an internal biskd of IE 11 was leaked on 25 March 2013 7 s first preview version was not formally released
untd June 2013, durng the Buikd 2013 confarence along with tha praview release of Windows Server 2012 R2 and

reans, ™

Internet
Explorer11

New features

WebGL, CSS border image, HTMLS drag and drop,

Recent changes st
Contact page
» Tookox Release history | eat souce | st
br— I Ok version (1] Latest version [ Latest proview version
v Languages o
natano Name  Version Releasedate  Works on
Nedertands
P 26 dune 2013 Windows 8.1

Windows 7
and Windows
Server 2008
R2

11084310
25 July 2013

improved JavisScript performance, mejor update 1o
Intornet Exploror Developor Tools™ hardware
accelerated JPEG decoding,"™ closed captioning,
HTMLS tull screen "' HTMLS precender, HTMLS
prefeich, SPOY v3

Windows 8.1 only. crypiography (WebCrypto)™
ixdaptvo bilrato streaming (Modia Source Extonsions) "

o =
-
Intemet Explorer 11 funning on Windows 7
Deveioperts) Microson
Inial release oA
Preview release 11054310/ 26 June 2013, 53 days
a0
Development status Not yet (ewased
Operating system  Windows 7 and Windows Server
2008 R
Inctuded with Visows 8 1 and Windows Server
02R2
Engine Tridert ¥7.0, Chakra
Platiorm TA32, X654 ang ARM
License Propretary, requires 3 Windows. -

icense
s -

)JM‘CAJL:’“J?JJJAJG:N)‘&M\\—\CJ&:



S eelige 5o 4S5 Ll Sle 5 sl oy

'S Bl F 9,0 Y-

ol (FXD oy Sy o 0T (6 0 (s 45 Mg et T by b WSTB 6 55
e f 5 e 9 35T Oy a0 sd oo odisl 5 FF) ey b Soysn 40 Lol
53 LT bl 358 (o Ca ke S Sm (6 s 30 Lo 55 47 ol T o S M 5 50
Il 515 ole 3 5 S5zl O, 51 ¥EF S5 cpl qesds YOY Jlo 505 ole

el 0313 Golamstl s 4y &5zl OIS YO, (g3dle Yo Y e

Bl Olmds w53 ez g 55,0 Sl aS Sl gy i S 450 WS S5
SLlpl 6 €l 6w 53 4T el S5 S8 L Vbl Sl 5 S b
oSB6 8 550 S pmn 353 0 48,8 5 (b (Tl g pan 5 e Sl (50
(iS5 s ol e 3 S 50 ol SUGH 5l YU oS 5 claS Cle o

S o o a6l A Lk

SSB 6 S e s 3 ol N Y-F CS

! Mozilla Firefox
2 Mozilla Application Sui
3 Netspace



' &bl S 90 -T-T-)
bos ol ol aile TS oyl p o Sl BT S8 568 500 Bl S5

35 Bosye opl 3l Jsd B el g a iy SUSGH glls OLT 5 esle (g al
35 03l Ol 5 o 5k 5 SSI G gl ole o

3 webbrowier - Geog | W o) e qmny [0 Waboe! Maktcob

s & 3y

o

Lol jugs LausSus @
1305 Giday |y U Al o0 and oS 3 Sl

]

23 o 83308 . 8, g & Lol o o b Ly

Aol b 45 Gand 2 VY
> o B35 5 Bl § Juwnrd 120 VENT

2 % Ko s> Y e 2l Ay & S S9 53 315
O30 3 Cad S plabiinnt G0 % UnSars Sl o o)

RIS 8 bl 550 lases 51 gles VF-F SCH
"l 590 —F-1-1

Dsden Yoo 5 e b () Ol p i 5 s e 5 O s 8550 &S5 10T 550 50
LS\ALSJ‘)KLS‘]’;))J‘Q{.‘C—"""‘°>|>Wj:‘JQT‘j1TL5)‘j3‘r_fc'sfzgc—"""j)ls
(Dbl ke cls anblly Jlosl 5 ol e Cole s sl i 5l e gas

M . . . - . - - - - . Z . /0/
Sy <) L;Lhu\.;.‘! QJ;‘?} Coyy Cw ‘_}g"}j.’, d’.}l” )‘ Lg)‘ulf)b. ‘.k}ﬁ Lgl.a}%

I Safari
2 WebKit
3 Opera



g eelige 53 4SS 5 ALl Sle 5 sl YOf

Ls LS 5 ol o sla s ¢ paed (sla &Ly 5050 3,8 sl 1l 5,8 o 13 eslizal
338 a2 0K 55k

G Gadyy Ciluy Sl e fole gl e Sl F e b s9y L Kosp
T VS A P O P L G S S PO SC e Ry
A3 e S5 ol pon il o8aws gk Fr 4y &K 5 ol o3lizal BB 5 hilge Sy s

55 oo o gummn (30 Sl S g5y p sl LB Z 550 g5 T imen a1y

«rcmlo = o0
ol @ 39,8 B 5,15 Ul slul : o
*f v
L v anaub girtes | fe cwlas | ualss v | olol axae a5 o8
T
Lol yiugs LasSus @ Lwég
o) i

1308 Gl |5 0l slgicne aas aS 31l laslouls
w8 OU; @ allas TYV.T-A L Lol &

wvesS slaslug,

wvball w8 @ Laogousd,; 5 Lacwlow @ plul L sla t G vl @ anlowols U vl s Al
shas S o SaS
e S)lSas ¥
Wagsnl |\ | 0455 allao 205l Sputd
g g
3Ms T4V F gl TO e 15900 Tl oS Shl laal,
Sieisg> S8 \TAT Gags O ply A s ulyl Slapaols Lasesos b olas

[iF-y
15 3ix0 s puSE 59, e S Say

wadssly o 9, bl

Syl paas 4

Sl Uliwypis 9 S, i BY ¢
s > LWL 19, 3 18 5 355 s> BY
b cumes ol "
o,
Saing> TR Jlw it

039 & OVFNATY bl
whd b ol e
955550 Vbl e
Cuuay s puad3pl

wlre Ul @ Ulyl

Lo slack; e ¥
auall
entet
San

Azerbaycanca

ol p9> baw a8

>l
i 3.5, Wlisd Ule Al Cestina

sl 555 0 damme 51 gl NO-F SO
P9 I a9 0T
Ls 630 YA Jlo i ¥ 55 & ol 0K, o5 Sas e K ps S S5

1y 0T s2ala3T (6 e Izl 53 3 8 a0 3235 S o5sn S wby K5 es s

S sl s5sm Abad e Oler 5538 Ao &5 3 Sl s Jole e 131 05 01 S

! Google Chrome



YO0 ) 6Ll e 4 tp g Juad

oHlil 'O L 4 Oly e OT e Sl 5 SUS ol ST s15T le s

.b}aj

AL

+ * O & 0O =% @

035 S5 5 55,0 Lamn 3l olad VF-F U
T35 0519 Sl p 5 —F-)

b ombs 6y &S ssb e S IOl lasljale s ) as OT 4 5l odls lall oy
JERSRRTI VP S gl Ul s sl o dis) (o D e oSls 5 b e il
2l e Sl s b e Gl A3l s (e 4 psbal 03953 S Sl orbig
5l sl e ph s Sl S bl K Goke 4 dias o 1 E S e e
OLES” (g 0S¢ g (Il o) ammis VL ol CbB Lol jan 5Y

Ly aodaali 513 03ls Al e Calises (sla Sl 31 K5 (6ol 5 Lals pa

! Tabbed Browsing
2 Word Processor



g eelige 53 4SS 5 ALl Sle 5 sl Yo$

'559 3109 o319 —1-F-1

o b 5 s e 6l ST Sl (68 Sl slaSls 053l 51 S 55 55 05
b i 51530 5l 0 ] Calibue (Sl e 53> Sl g Sl 0S8 a5 a
50T 5l o Lol 5§ Jaze 2o ale 0t 5 b (5 L1, (512 (539 VAAF JLo s
.M&Ang:é-\"_;)\jélrjséw}w)l&kalﬁqmuﬁalésﬁf\‘\/\‘\ Jlo s
339 318 4 0319 (S5 tamo (A

[ "
B
"

(&

.3)_9}‘.5).3: oj\j.k_:a-.a)'\ &LMW—?JQ

Sole &Sl okd LS5 Lol THlnll 8 aw Sl asys S1a, 650y Ll 05 &5 Lo
Dl Lz

S R LS 53 (55 e Do o el ()15 @ (g d S 1 5lg5 (1 I
UL 0k s 8 &S 1y SUEGl Gls cpl osd o 03l Jiale T Cilus Sle

"'Word Processor
2 Microsoft Office
3 Toolbar



A3 o Shaled gal VL 53 ()l 5 D) s 4 (s dal o (6l el O Sl S
om 3 Ses sle a § 058 5l s les gl ay K g 4 s L S 6l 65
PR S s S s ol s gl 5 4 Ol e SIS S L S 5 e
b 355 53 1, Red0y 5 6 oS > G 4 ciS 50 L Undo o3 L Saven (g 4 S
SIS 5 15 L3 Ll opl SIS 53 a8 S sS Li gy b ST sl ol LSl s
S5 S 1y i ial g 0l Il Sl ol 534S ols 4 8 edd (bemn Sl 03 S
I3l Ll Minimize the Ribbony 4 8 Gl b eds L 5318 31 01y oo pwomen 5 S
G Ly e il 1y ol s 4y B g5 oS 03 S S S g, i 6 aeke I Iy

Al 8 adgl S a1y Ll 8 0T (s

Page Layout References Mailings

My cS) -ln AN ==
paste Quick Access Toolbar , i, A=

Clipboard = Font F]

sl 0l 0313 13w (VU 5 &S el (55l 5 ool L1l ol T ol 51l Hlgs (Y
DA ke W &8 a4 505 355 5 e b ool (5 85 Sk Sl )
g/ (Page Layout) eiw s 7L / (Insert) -, / (Home) «l=

(View) L / (Review) ,3, / (Mailings) s sls 4t / (References)

! Quick Access Toolbar
2 Ribbon Bar


http://digital-art.ir/wp-content/uploads/microsoftword-02.jpg

S e 53 4SS 5 bl Sl 5 J gl YOA

rrrrrr L Page Layout References Masemgy View
A =i = = | P ras -
Anal Body <54 MELIRSY PN E R Rt -k ISR TR TR | 3 %
] / bCeDdEe | bCcoofe cDdEe | o, Regtace
e B2 Ucden %A VA EE W[5 thomat |1hosous veasngs - Cange | TR L

Ribbon I

Coned 33 51 5 Sl 43 8513 555 amio by 55 Candy Lls  Curog g (1
eSS 5 oS s S Cardy g Sl S Jals &S 35 0 S o
ST 4y din (535 1 2ls g s8 5 25 Jor 015 (o OT Lo 53003 355

Wl 3 g g0 3 e alad £ 55 i Sl gla 4 S OT LS 55 5 sl plonl

2

Q

¥
+

Crd '})‘j@‘)w *J'|&LQJZY'—? l&d&

@5 3 55 Ol 5l 4y 8 (0T o S 53 8 Conds g psd ad 3

Y
) 990 L Oolomaep dldas 5 345 Hl 3 OT 33 &8 dw | gl amio o led Tazmao
AS o i

.Msdn)l}j)lf)l::észwbubijsa.wu}sQL«lleuw:rojlj

ST o et |y (lad 5 0L ¢ 5 DS g g

I Status Bar
2 Page
3 Word


http://digital-art.ir/wp-content/uploads/microsoftword-03.jpg

Page:1 of1 | Words:0 | £%  Persian |

W})‘jsﬁwﬂ&uﬁ\—\cﬁ
SloT 9 dwilxo Bl p 5 —0-)

Sl 4 63,5 Slsl,) Sl Gl la T Sl HLT g 4l a3 QLT s
Lg_}L«:J-LALQYW‘L;QJEbjwrubjgwaGWM)deQJEJ_)A...&T
&G ln 2 OSLS Gl g odsn s 0obys Usinn Ssldd 5 andllas e nl 55 s oo
S e oz S = o ol ol 3,5 655, 5550 5 Doglab 5355 (r plal e
TlAl o 5 3550 sla 0313 S ANl oy 2 W 015 (0 1) ST e Colatal
3 sl 1 LT qulin 51 (50 8 ol W3 a4 3,8 S5 SUeSLI 0T 1 il
Plal JLT 5 o5 LT Gl Jidu 4 e ol )T o Hleds b el 6 4 5
M)é}ﬁ)mﬁ&w%)mu&-iﬁ@‘)OTO‘}S&JQ°J%}‘->J‘55‘M
St essbT 5 4o Gl 5 &S5 ol plew Olsie 4 LT sl Bl g5 508 sk
S wla 5 Lph e eslizal b 61 (6 dhn gy ooy At Sloaboe I sdns plon]
(smae (Sl 4 6 5as Ol e 4 e pdy plnil (gl L1y Slislows S eslizal b LT e

o 5 (S Sl sl (Sl y 5l g« Ky 5T sla il

ST 130 -0

‘g.tu.d}u\?c;b;é.p@a:ﬁfw.@\‘a:ﬁfﬁ@&bmuﬁ;k&fbldﬁsz
amio Ko Goke a4 b S o iy ) (ol Slloe plail S oS (o) o

' BookPicture
2 Excel



g eelige 53 4SS 5 ALl Sle 5 sl Y$u

2l Sl plnil 5 DMl 35,5 03,8 el gl 4l iRl o o5 28

REH PR f‘}b

DVl 5 pl oSl s a0 5 4Bl ann 5 et 5 by Sole 0SS Lo 5 JuSTH 1l 5
APle s ol 5 (slbes el o o3 8 &l WSl S 5 Sl gl ole s 81
O Jols ot o sates &S 55 5 5 Windows Phone Officer s 4 sazee 5>
S Ao g2 13 303 o 5 5 (B Ll pES Slawloes (6l asly cpl oSl filgo Sy s of o
s e 53 s 3,08 S gy o SIS LT sla o 5 (SIS (sl

3yls u‘i‘:’ﬁ

_
— I
b | sl
T8 ==t
E- .== = | 3
oS30 p 5 S tuomo (A

:51.\;:,\196@\agmﬁjéud@;‘&s‘,\pw;w\s@m

! Spreadsheets



Gl 40 S 51 gl Jold 45 ol (ki 03 28 aoeins 108 g™ Sl dxio (1 A
o (o 1l (B (ls o 5 (63500 Sla Ot 5113 wmbas ool AL (oo Caliies
T 51l o o8 5,8 o IS (S8 sla ot SouSH L (53500 5 (B slo o
s b g

LT 51 plaS™ 55 & ol s Sl 51 (63l 5 Sl 31tad 1 JSCie 03 28 amis &5
Ik ol 5359 gn sla 0303 caal ol 55 Slawlbous 45 5 LBl o ls 0305 (Gl LSl
A8 eSS Ll

Cell-Jobws ;

OT Sl le 503 2.8 (gla aduis I ol YF-F KO
F bl cdlug il (5 4 (¥ A

JeST g b YU s g 55 5o S Col gl au F edT Cilay Ko g
b b i K sl | GG Led 4 48 Sl (gdate (gls 4n S Juls 5 ol 4 5 415

.Mbdb&:ﬁij)‘cgv)b’-coﬁﬁ-Scéﬁy Lg‘.A.\.l.uO.);

I Cell
2 Microsoft Office Button



g eelige 53 4SS 5 ALl Sle 5 sl YSY

@\u LRSI I o —

Recent Documents
New

Open

Save

Save As  »

Print

Prepare »

Send >

¢« NS AL UL

/ Publish »
—

»_T Close

| 2 Excel Options | [ X Exit Excel |

b1 Sy Solo g au B 51 oled (YF-F KO

Lol splle (F

T g el ol &8 i et 5 Sl 43S 15wl VU s oS Sl 615
E Jols o & e 1S a8l or L 5 s pm (MBI e go p e (S0
LS oot 5 OT 328 5 alrs e i S0 sl 4y o s 356 505 sl
0313 alad aalip Jgene sl (S35 cla &8 51 ST 8 (55 p SIS L ST
o5 el Gl ods (b Glalnl s e (Shs 5l s e g 5 p S Lph s
338 moslimal diw Sl g b g ki g dlo s a5 ditees  ilises

[ <
A S ANy Pl =% . =0 i, el X -
- » e Genenal -~ -
2o B 8%l o a
ate R P, oy 0. (@ - Conotionsl Pormet  Cot | . ona P
T 7 [ imednliey| e A EE W xR A (H-%o R Formamting = a4 Tabie - Stytey = SIFOmaET 2% punece Sasect+
. Pont provwes : f— ; i 5 byt
aY - i v 3
mH M L K J | Rﬂ;bon G f £ D c B A

ol Sl 5l sl YO-F S



o Sl Akl sl 0 i g o

K o ywd Iyl sl (F

o 03l il SudT Cdlas ol g an 8 LS 53 o3 i Sops 4 &S Sl (5yl5

.J..IfLsAJ.a.C«b)}j‘bﬁ:aj‘j)‘}‘cjé\{uba:j}fi

F
. Home & Insert. .. Page Layout Fo
- -'%ck Access Toolbar :
j % | Arial it v (A AT

|
: Paste o=l [ e Ry
| g B2 B[O A

| Clipboard Font ]

‘ol’isf SRl (0

Loa;“@b-\.’)b)‘}d}wﬁd)}bg&h4&5}5&)\.&03‘36})}36@‘.&}

Sl Gl 40T 55 smsm o w8 51015 (o 8 335 (o Al I Ll

5 o Gl @l gSs S @ s 00 S (i g oIl (i alex I gki
.J;abm\oﬁbjhd}»‘&)

Arial  ~ 11 - A" A B39,
B 7 g;z:g::;.&.é.%ggg;‘

oU; J‘f‘)‘j” J‘ &L«u YV-¥ d&:)

I Mini Toolbar



g eelige 53 4SS 5 ALl Sle 5 sl Y5¥

Carog oyl plyles (7
1355 oo LS5 ol oo a1 5 Sl 4§15 amin b 55 Cands 5l

b?}ndugj)|;jjw)‘}:ui|))63)‘3)‘ﬁu4§f)‘ycobj’;.fwuiti).>
) odalie ‘}4@ LG';TCbJ(.GJK"\‘MJ‘)

Cands )5 Vb G Cad 1 gLad YA-F IS

JJ‘JJ‘}&)\:-A?}&LQJ&;)&L«f)jts‘jts‘Q;c)‘yd‘ﬂj).}

Cond g 15 ol Comly Coand 1 o Led YA-F IO

Sl i 1y ol € s g5 015 o BT )

| o 4

Candg 5 omb oo Camd jl olas ¥ —F KL



' ol 2 P p - T-0-)

(.| Statistical Package for Social Science Caiswe SPSS) ol ol (o ol L1531 p 5
ol s 335 o S T Sl e sl o el (s L1l 5 S U
VAPA Jlo 3 13l b s i el olezl psle (sl (5HLT d Caie
s 8 e g3

Sl S (S s St O Rasn (ks O KEasn ke Sl
sh oo oolimal o 5 (Ko wdige Ol ( 5seT O Kinss (sls patas
Sl ol sl (Sirs 5l laesls (Siludien 5 Ly ke (55bT (sla b 2 03530

ol

o5 LT da G518 (s o 5 dlacly ¢l st ko g JUT Y

(e
‘_;J;A,g,;‘_;Lwyﬂ‘gﬁ;wc‘;;f\ﬁ&l,;‘@oyﬂmaL:»:‘_;J:;up)uT v
db-;,.;ff isade sladeT 5 oo i v

oS or (gl g5 ot ¢ Jale owt tlaos S Gasis Sl e Y

' SPSS



S eelige 5o 4S5 Ll Sle 5 sl \ige

il Unititied - SPSS Data Editor
Fle Edt Vew Data Transform Anshoe Graphs LRities Addons ‘Window Help

=|H 5] 8] oo x|k &) e DS % 2

LLLLLLLLLLLLEELLLEEEE

<[ [\ Data View § Variatie view | 4| L,J

PS5 Processor ks ready

LIk S 00y 4I¥lpy —F-)

03,5 &)l S ygm a cnls OL) 53 5 ol O3l Lislad 5 055 OLaS (slias 4 S 55 451
QTLQa)l{):QL:«))Uo\J&ﬁ\ﬁtﬁy&&\)\rbr}@p):))@J&{Q;bdﬁbl)
S Eadia

5 e )3 e pl alls 1y 355 ol e (LM QU Ol g 4 1) sgde
55 Ol Coide ST 31 i 31 adsl 658 53 oo 5 axdls 55 adean Sl ansls 53
e T B O S L B NP3 PRGN PRPVEPE
j@\;Oér.ajCM\C)'Ys)\;JZJ\;rﬁg}lkaﬁl)lflqdlé\ﬁjﬂrajoérﬁjwi
Sk a0



S le 47 3 )ls Ko s Lol e 4 oyllan (g 41,1 6K
oS &l

bl

St

43\)\C}3

S Coda 05

&, Gl g (55w 03T LS
Sl SKaS DU

SHl Ods

1)) g, 5 Ol

&1, s

<yl Gldl e

A N NN Y N U N N N NN

LS es s bl gy Oloa b (S8 SUSG )y e Jalse o3 ol 51 (S
.%;@)&abﬁcb‘b&ucbﬁdjj

'z g 39l 1580 Py -5

Sl Jolo (s Sl Bl g led (6wl 6 g0k oy Sl o
S35 eslizul gl g5k BB sl IS o 5 sliie alear 5ol plSle 5 5o s

Jole o 5l U5 sl pU L5 sl CS S by il 55 S sk el

! Powerpoint
2 Presenter



S gmdige 53 &S 5 wLL Sl 5 sl YSA

o) Soles ol (dle Oles Cwn ST ole 53 s (1 b 65D VAV o 53 S
O A sl S el e s oS ol A SYs sk VB L S
(3% 1480 Jl o ole YV 3 gay sk 131 o5 ol b T by Sl (ST S
Sy OT 51 Slslp ela e 0SG5Sl HLazl ¥yr oy Las) Gl b Oolas
o2 S Sl GIBl e sl ! odds izt S 5 jadus b bole s
Sl 5 BB toman (el 1y Olgr 53 il ST 11 (slasl 3 p 5 e 740 0 5
S aph p3)8T 5 g ekd i b sla SL1 (55 2 OT S #end 3 bke &5 1 i S

~Dﬁf@)\}obw1>)y¢)\{\‘b~ 4:,‘3[3]&)_50[{_,._)3

Sl S en I 05 6 Lo 5l glad FY-F S

415 0T Chbue 65 87 ol s o3ls 5 DDl 51 (5l 48 gazme o 355k 11 3 p 5
S5, sl Ll I (gl 48 gazes Bloos ey o i ol 05 5 L g sliles s
ol sl s g ld (gl s &SI uslas (e oS 5 43 Ll o &S Sl
by oy Sl &S5 by ol 536 (Ml 48 sazmn pl Bl OT pade b s e

.»jflﬁ-ljlfsjﬁ- RIRPW



v5q ) 6Ll e 4 tp g Juad

8339 I B e S Lo (A
D155k o Sl il JSK8 5 sl it 3 S g5l S 05 60l o5 s
8T cdlog Sl (s w3 (Y A

@adaze gla u 5 Jols s ol 4§ H15ask ol Vb s g ai S S Gl S
(OpeN) 35 5o sladiw 33,5 5L d(NEW) w5 &1, & sl | 3SGH L 4 457 ol
(Publish) ,Lazl «(Send) JLa ) «(Print) Gl «(Save as) Ol se 4 o 53 5 (Save) o o5

A < \) (C|OSe) ‘fw 9

e 1\!‘ i - Pr
< Microsoft Office Button

s Recent Documents
1 New

7 Open

kel
0
H SaveAs »

A
= 4l pint

4
"/j Prepare >

ﬁﬁ send

./ Publish »

Close

2] PowerPoint Options | | X Exit PowerPoint

ool olas Sl g4 551 o las FF-F IS

kel Hplles (Y A
(Home) wls Lol o8 ) w Cin Jols 5 ol 48 5 15 aslp VL 55 8 ol ()15
«Slide Show) w3l il «(Animated) il «(Design) 1L «(Insert) T
S a5 Jols s &8y ol 1 a8 s sl o (View) L 5 (ReVIW) 5 0
2SS o S L 0T 528 5 s clder diw & sl 4 oS s



g eelige 53 4SS 5 ALl Sle 5 sl YV

P s ol Gl wely Jsene sla (Shs s &l 51T a5
S ol il w5 il (51 0ks (b sl 5 s (S5 5l sl 40 perme 5

.43,&do;u;w\s)jmﬁlﬂ,gj)t&}sdb-)a

s . ) PO TRy i
> poun = ] Nros
: e x J o
| [ 2 N -’ . .y Aasw Avange o RRR
'. =V -

el ol 5 ol YF-F IS
g™ (o youwsd )l)‘g'ﬁg} (v

@ S ol LS)‘)-’ “-}MS‘) )9 )‘bﬁ ajb le.a)bs\ (’j Alen G,w D )‘j‘)‘}’
y SOl 5 355 oo o3y Lialed edT Cdlos Slo g 40 8 LS 55 55 Lhw Sojpe

s o Gl sl YL

a2

Home | Insert Desi
& 7 Layout ¥
& e Ol s S gl YO-F Sl
obigs™ 5 315lg5 (F 1
S aisgl s bl gy oS oK (ST 50355 5lan 01y Lol g diles

Sl a8 510l o o 5uh r Al bl cpl 03,8 SSUST Cly e 53 g e



YV sl «bly LSL‘“M:(}“J@

Q}e;lma-j}@yo)‘b“@ﬁtyw‘)\ L;)mj}du)lfd‘ﬁSQTjjbﬁy

.J;obmloﬁbjwtsb@j

Calibri(t ~ 44 ~ A" A"
B 7

I
Ll
Il
>
i

QU; J‘ﬁbljj j‘ ‘5_9.\4.; Yr-¥ L:Ad&
Vs S (O

o 3 gl sl cla 0313 (AT S 03 5 11 05 (6,1 dame Sl 4l al o

SYCRB

Click to add title

Click to add subtitle

Ll 1 ol FV-F I

! Slide



S e 53 4SS 5 bl Sl 5 J gl YVY

"o Ml S 6 iy (£

o 3 Ol 55 o 0315 i led oMl (g ammin HLS 55 (6015 &) gy S 0 2ty oy
LSl 4 5 53 6ol 0y ol ST oo o0l IS (1 15 Dl K s o Sl
.LM‘Y.JG"Q}J{‘,

oo a6l BB )3 3 Sl les (g asl el (5 4 5 Sl b
o513 5o e g yab (6 anl ot O s 4w S Ol b das e b S S

Sl asls e el sed Al nga gl a S

Ll Ol (60 1 g led FA-F IS

I'Slide / Outline
2 Qutline



VY sl «bly LSL‘“M:(}“J@

Curo9 Hlgs (Y A
o IS5 Jool o a5 Sl 4B 15 S g5k (6 dmis ol 03 Sl

-
Woe i el OMer Deme (D DAGRS Lneed Retve PR e i

Slide1 of1 = “Office Theme™ | @ English (United States) |

W'“ ')‘)‘}.;Lgl-.d|w .Mj‘&u:$'—$ Kﬂ&
5 bl (ol cmio pled Al amio Jholed Calbee Sl 4w 5l JSCne Sy
J‘J:J c-—\iy.wl O)LQ-:‘ .-\..JLa ngl:- Ls 43‘)‘ CJLGW‘ J.al.& &:.-a.s«s (J:A}“' Ca-u"‘ H C.-“:-
Sl o s 5 OL5 5 4151 53 3 5 90 (Sla DL
' odbloal o iy (A A
0 ok &l jadd 350 1 E LWl (s oy ) s Camdy Hls YL i 0 ey ol

..J.....;J;gbgzi’\::li:j>"_;lj_;.l?}c:.pl}S%;)}T:liLg\ﬁaﬁg;;a\).st\}:

Click to add notes l

Cilasl oy Sl ol (FV-F S

' Note Page



S eelige 5o 4S5 Ll Sle 5 sl \AAS

(K3t o) oS § e S8y Y

WLl 5l el gl Sl 6ol slo e (8.5 5 55 e @ oplsen (Slbj ilige SIS
ole Sh it Gl amlie e Sl g e 5 (el (SO (S S
Sy o Lne o Sl () p 5 Cmn ( wr 5 e ol S (S Sl ls 5
5 N3P Gl e sl (b 5 e (Sle Jube s (G5le 4t cb o 51 (gl
03,5 dde 5 (S sl IS (S 5l 1 ol 3130 5 5 S50 5
35 4 Wl 5 ol asls s b Sy pekige paaid oyl e Sl eslizal gl
Sl I 3l sl ate) 35 o Liph o jamte ST gy 5 S Sy o
S P PR SEY JPSRRIC S| CPWIRIE S PG iy PR P PIC S P PR {

S o B ealinel 3y m 0k 5 e b )l Ll (L psle (Olasl puiigs

GO JSMaw S PIp —)-F

(S AN gl Sl ealizl oo 015 oo 1 (Kb ki 31 2l 5 0lsie 4 oS S5
S s G131 s iman Canils S5 § 055 53 gmabline s S 5 abliie
3550 GULIBl e 5ol 13 e pl das )3 55 edige p 5 b b s (SK5sse
27 2208 5 5 e S F g S 1 e ) S S 1S o ealind

S ke T

' ko 5158 p g~V ¥

S Ay a ey u,ﬁ‘)‘é'b;@j)b b Gﬂv\.@ﬁ LQLA ey rw QTLgLa oalainl

rj‘t{&\.hd»:ﬁ)@‘cMMdT&‘f&)\ruLgu)‘f\ W"-{ﬁ*“‘éﬁ'ﬁww

I Matlab



YVO sl bl Lgl.a&..i:(a‘,m‘}.z’e

I s s S50 (e B3I 0 sl S50 Jald Sl azls s e OT & )58l
(3B A (Dl (st fsn e sl S (Sl Sl JIK
] ws)}uc,s,:\wcdudﬁ,u,\p‘c;@\.mp@...j;)).@duw
303 G ey YAC L @ oS5 0581 o 5 Sl ok OLL VAP Lo 53 JlaS™ (ol
Cadle S 5yl L5 IS 0T G gmrlule SIUT 53 ESSU b 55 &S5 ol S e

el i FY-F S 3 0T (g bl

0T obamil sles 5 oS 5 a8 3 Olazsla 1 o les (FY-F b

GUIBl ps s an) 53 olamil 5 ket SLaST S (S 0y e S A
e ol e 5 S gores (gl sl Wy 4 OT a5 i S Sl Slaslows
o 51V o s 55 4l 0L 5 e 5 (3 Dlinlns e (65153 p 5 Laoes
0315 ulal  OT Slinloms oled 5 ol 0s g5 Ly o Lo 4y 2 1531 05 o) ol 4GL



S eelige 5o 4S5 Ll Sle 5 sl vz

o sl sle 5 OT (SIS Loty 5 Sl (o 0L Sl OT ated sl o jilo (Lo

Al

Jols (Ko mtige 53 6T o 53 2008 5 a7 3)ls (adaie (slal pl am e 131 ¢ 5
Sl St S o (Dpo 31 I B3l sl ES15 Sl ar

5 i (ol (il dler Sl Jas 48 8 leel sl pgad J13 5 Rl 4
jvdgd\g\w“‘_ﬂjc[oﬁ@uo&nglyu@ﬁﬂjw‘_;”j@ﬁﬂ
u;.:;,.a:);}@.;\aﬁﬁﬁuJ:w,;ommmu,yrwu@&wl*;ﬁ

Ll g o 81 T 05,8 Jde 5 55055 ¢ Sl ¢ (55 Sla DIl
) SeSshm 5 Sl S IS s 5 el cts o T3 I 55135 5150
83 S o L 5 b gl ks 1 a8 8y il o s IS 35l (o s
2B 5 e sla S 2555 4l pl e ) 5508 w5 BB 2o Bl O
3 e Gl s ohin (S ) ks Sl s s S 335 (o
oo 53 Sl L s Jlos (6 La g o 551 5 15l dsnr ool B 5 Sl
G (e Jow sl Sl 4k Ll A SO S e 31 3,8 sl
Solew i Gl g oae Gl S 15 el Sl 05l 558 5 S5
S5 G123 el 5 S 5 )13 g (gl Sl bS5 4 e
03,85 53 53 o5 cpl el oy o OT (gl )87 &8 il o (b 5 55 w0l
S Sl ods Eob OT suate la Sl &S S Oy oo bl 5,5 Ll 3 K Sl

a1y 1y (S ki e Dl Sl a5 0 28

"'MRI
2 CT-Scan
3PET



YWY Sl Akl sl 0 i g o

e 35 395 G515 Jasoms (L2JN) edze 5o JUSaw B30y Jasos () ie 3> s il haems ()

X

R s

alze 50 Sidganw Jassms () lis 5 Guas gl Sl bas (D)

ke S0 e 5 3l (S gwlign 53 53, Glalnl aar sla Lsws (FYF IS

(s Sl

'919 A 1Py ¥-1-¥

o 2y 31 (ol 3 4 ol (SIS 5 Vb o (oo 5 sl 0L S5 s I 13 g5
Jo 53 "6 ol &S 5 by L5l o5 ol 2l paaii 3 )8 Sy eeige oy
S Sl JI o5 SHETL SIS 6T 08,0 oSG oo T o &S, s &1yl (o5 V4AP
53 50 Ol (63 VAVE Ul s oS gwdl.wlomcf\,&iﬂw\ﬁj@;ﬁ
53 0T Dbzl 5 slas 5 (goleaml slad 3415 (LIS Jow s Vore a4 6S5n 5 Lol Jl-

el pasia FE-F S

I Labview
2 National Instrument



g eelige 53 4SS 5 ALl Sle 5 sl YVA

W NATIONAL
P¥ INSTRUMENTS

=i

T LM

OT olamil sles 5 Ciag | Sl &8, Olezst o 31 o les (FF-F o

0L Sl (ootige (SIS Glasled b gwiige S 50 6 Bl 55 5 I 1Bl
odes el (5,8 o310 (sl e o 5 4525 (S (S lome Sl ll Olsie o e
ok oS Lan s ol (S pige oo la S ot 5 i 55 0T 5,18
J&ﬂ¢éj)x6b‘]@?yuwl4:5-\..&)35‘)0'\-3)\:bﬁ))‘)élrf?aljataf&h
30 o sl eslial e Gl (Gl i 1) e s Sl o g (Sl gla
OIS 53,5 ((smmn i) 5005 O gl oKows il 4k 4 Oy
&S 55 Jlael) & 55 S0 08 058 i) 2o (ST (dly (B 51515 5 50)
asds Sl iy Sl ) FS A (B sl Ol & B
sl S dhor 51 Sl sla S 5515 Ao S5l ¢ J S sle

3,5 )lal (gl dlae (gla IS 5 5 (la S ¢5 50



Jisl par 5503 S35 5 2,8 o 3 S Sse 058 05 IR e
S a5 Sdngs slal 510 5 slen Camdy Sisled cla osls (5l o a3 (DD
T o Sl 41505l gle Sl Sl (S

"o 5l 9 el (g SIS0 P TN

Slase ilaand 5 ola ool o sl 4 Sl g b bl (g 1B 05
3% VAAF Jlu 53 150 e 5 cpl ool 0ds 1) bl &S L Jlasms & JUT
o T sS85 8 o 5 630 VAR Tl 3 5 48 s Sn S0 s
CS 5 S Sl ol el SSE ol bl 3 OT Wl Sl 55 058 a5 s S
b L e Gyl s g e sa 53 TG 6T LIS S s sl IS T
Jlo 53 48 Sl pilign Gls o 5 gl Slasle 35 (S5 S poizme gl
FO-F o 55 OSa opl olassl sled 5 Olazl 1 ol .l 0l Ol (635e YAAA

ol adeiin

S N Slajlhe (Gl 4t 5 e (o 53 ok 30 ool g IR S
IBM (sle e 1 5151530 05 ol 3505 (S S jagans Dolabid )3 3 5 50 gl e o3 5
2by b Jue Sl eslizal LG LS e eslital bas gl 5 s 51 (SGs 2SI Ol g 51 s
S gl ot 3K oo 4 s ot 3 1y Sy 5 DL st s 63005 Sles
b iy oled 53 mn s bl (o 5l oslizul U1y (solde Jow 5 (65lo and Jos
oign g2 3@l 5 5 gnlS ki Gy ooign ¢S5 g O3 (o iils) O e
NB s 92 ol Al (o il (g V3T 05 i 55 ST 5130 o il 5508 ¢ S,
Sl a5 Jdowd S 5o plie las,l8 5 4,8 e )1F eSSl 05 5 5o

! Pspice & Orcad
2 MicroSim

3 Cadence

4 California State



g eelige 53 4SS 5 ALl Sle 5 sl YA

o b 3 Sy Ol o g ooikir S e Jlims 5 &8 IT (S5 S sl y1oke

.u\.;)b

0T olal sl 5 wislS SlaS Olazslo 51 sles: FO-F SO

,ljsaii,{\uﬁa,,f,;,u;‘(.,:,;al.wlmw&)wr;@mg.\’f,bu;\r;
5 IT s S glasle 3o and 5 Jlos g 55 glie slas 8 5 05,8

&J‘Jﬁf}&ﬁ&‘ﬂ}ﬁaﬁyww‘suwd%b
' a9 ol ey —F-1-Y

b 5 STl sloul s ol 55 (Gilwand g el (G5l le 5w sS 0 Ol e S
5 Gl and 53 38 5 Bl sl (S GRs ok w b gl sl 5y
el Jzz s 5 &S JUT (sla e 1 b

! Proteus



Labcentre Electronics Ltd more info

21 Hardy Meadows
Grassington, Skipton, North Yorkshire BD23 5AJ,

United Kingdom

T -
labcenter.com Street view

Be the first to review

Directions Search nearby Save to map more~

abcenter

Electronics

OT olasil sles 5 S5, S i LI SleS Olazsi b 1 les 1 F9-F IS

2 S el o &b 'S A e I e S8 Ly I er !
03 S b ,e 5 A g el 5 53 (630 VAM Tl I 5 0L 52877 Jles
2o FF-F JS& 55 457 U 0Lty "0 e Lo 5 (630 VAM UL 5 SlaST ol

) ol 0305 Olas OT ol

s Sl ASIS) idw 555 o e (ARES) 5 dSIS) Lo 95 4 gy I8 es
03 edd Cud oyl (g 4kl g 4y sl ((ARES»J&.:;&;;Q‘ bl Sl
..LSJLv Pl SISy .]a;:u

Mo S5l a5 o (il IS a5 LI 5l sl Sl 5l S
OWl o 5 oS (65l a5 Skl 1 a8 ol s St las 5 Uny 5 g0 el 03l 5 50

pas 53 8 Sy Ol 5 S sl Sby b 5 Slose 03 abge sl

I Labcenter Electronics Ltd.
2 North Yorkshire
3 John Jameson



S eelige 5o 4S5 Ll Sle 5 sl YAY

T ool (S podige phe Sliios (sl a3l 5 Sl i) 4 9y Db 4 Sl
Sl 1o Sl 51 53,8 oo 513 S5 S 09,5 53 1530 p 5 cal o )ls Sl sl

Ca.w\ )\J)jﬁ-j
SCilCogm (SISl p g Y-V

L;Law:ﬁw,)tﬁ-udwbcﬁﬁwwﬁ&iﬁl;dj&q&g&x
eg&ﬁrbﬁ@m&u,\p\r;.@\&g&ﬂsub;),;mu;,»lpugjjjﬁ
:j\mQ)L:.cQT&haj:ﬁJlfﬁj\d;ﬁSMosu:Mb)}a
‘J)gv\,}u)l}éifj -\-r-y
o\}:dﬁoT&st{6@16:,@@\,&@;,;‘5}5,@,\;1(;&5”,\%
S I el @153 250 4 1 b OT sl i 5 035 (3l o 1 s 2 b ol
Sl 3, sy 5l s e Wbl 5 me oS Sl Slelr (il Jibe &l e Jda
Gl ols ol w jmalyl S e oslinel W3l ge 5 be s Sl gl Sy one
Soge o el S e e ) S se b Jibe asiin b IS T Sl o7 555
xﬁ;wm‘_gbj:.ablid))ﬁvﬁjasﬁaﬁb#liL}k;djbﬁbiébdﬁ‘_ghjubli
df)jd:jbdﬁbj\x;‘)‘ﬁ\rjw‘Maj:&};frb“.J)u.hc‘_g)‘}achmﬂ
,;W,.\iafu;,@j*&fT@ﬁuuag\,aé\,dgmfma Jle s
S 3505 Gl 5 1y OT lael 7 e CI515 (g guil p s SLaS (63De 144V JL
Olis FV-¥ Jﬁ.ﬁ,; 0T olassl sl .l SlaST ol Hlasl 5 5Ll &.‘}:50;5‘&

el 0k 031

' Solidwork
2 Waltham, Massachusetts
3 Dassault Systémes



YAY sl «bly LSL‘“@:U“J*‘:’

Omed S aw Gilw acd 9 1 b cla 3l S RCRYEIE CS o ol O gl odas
oy 8 Ol Tl b MM 5 (55 55 3% VAAL Jlu 3 oS el T W ST LS

Ll

OT Golamsl slad 5 jatuew S5l SLeS Olezslo 51 sl 1 FV-F S

IS5 (godmza laslpl g 5 58T AGE 5 5kge cankd Lases aw I ST, sudle 153l o5
5 ST Sl el oo gl ) 5 pwige ple i 53 SIsl 5 eslinal S ol wBl
Lo ooty 3,57 )Ll (S owdige ole @ 0155 (oo o ady cpl oo 513l &5 518
Ol g Olabad S50 5 o587 4l (il and (il s o)l 53 05 ol oslazal L &5
Fol e siinily Ol 0 sla O )1 dla ol dlas Dy (K55 sl Oy ¢ Sy
038 53 A ps al 3sh or e (S5 Sp5 5 (Ssm Sb pree 5 Fan
oo Slosps 5 (Kesapl O Glo Skl 4 e b oS 5,8 o 15 ST

B3y o oleds (S owkign 5 SIS

! Catia
2 Abaqus
3 Velizy-Villacoublay, France



S gmdige 53 &S 5 wLL Sl 5 sl YA¥

R FLIPgCi f 4

(CAD) ;5 5alS &SUS 4 (b (5 dain a5l 55 Db U131 p 5 LS LI30 p
gl 33 6 Sl (CAM) ji5alS 68 4 Ctlu 5 (CAE) 55l &S0 4 o
NS pske 5 o3le (b (5le 5555 (Ol per (pmiliga cbs pilige (L33l pn
.>J|::ﬁjl§§.iﬁw.x;€.ar.l;6u@j

Bon CVWMAVE Dk L& Yew beot Tk Wedow Wb

, = =
B Le@NE e/ R =

A

Sabeet Fa0s, oies o

TBNeR M@ BARE nEesQQAsrBH8EE 3 238 %
T

$ly1s &S Sl (6300 VR4V Jlu 55 (g smil b et CII3Is  SLaS J guames 53 ¢s o
9 L?"Jb 9 d9dowe ol (.«"1'2*: ‘LSJK U’l";"‘ ‘C}b Ls.jL"“ Jde ch)'Lw BEW Ja:z.a c;_.
el s 558 o

I Catia



S K3 pama o o sSUT 5 ()13 o5 b i Ol (o0 @dls)s LS 50 05
4 0l5 o LS I s sle Sl asd o eSS e et SISl (5 gl b
B ojle (b (5l ad (5T ALE o sk (b (el e (Dlakid b
3 s 0 1S 45 5405 0 )lal Ctle (gla 4l HLasl 5 g 55 48l 0,8 dle ¢ (gl
I S g (555 51K O mpen OT Sliid Sl aba) 5 (S eiligs oo
e Xer Gsn 5 ol (SeSdnis 5 S b gt (b cla D615 b el
Db o Jali |y (Saj Sl 5 (Sij sbs Dby Slass glbs (g5l i 5 sl
e 5 (b Dmmen (6,505 o2 )8 53,8 (o S5 ST 5 05 8 53 153l 05 0!

.;,lnj;‘_;ug.:l{ls,;}:sbdpjm‘_;urlvu\juo\jsw\‘_;.wu‘_;ju

RO IS TR I R O

9 &5 Jde (Sl 3 gudoun ol.d\thjilewdu)\ﬁlojf)’\w\j}l(ajs
ty 44“.).;»\.3”._.:&.; L}iw&‘_;lj 3gdee Ol 13 .;,:u,“;u;m\ QT):J:bJ
DLl & il ooy sla ke B35 cal 53 Sl 03 8 gl ol iads (S L 5 s
LOWl 2 o 5l oseT s s oS5 L s 5 0k e Jo JIB 5 S 57 glo
AT o oy a3 e IS el U

SeS” ol Ola b sl ol 1 T S5 (3% VARF Ul J gumma 1531 05 ]
ol olamsil slad Ll ol Ol (63%e NAVE Jlu 5 5 ol &l 8o "Wl s

el adein FA-F S 55 LS

' Ansys
2 Pennsylvania



S gmdige 53 &S 5 wLL Sl 5 sl YAS

OT olamsil 3l 5 il GlaS™ Olosst L 1 g led 1 FA-F IS

s Nhes 5 Sis ol ( Salus ¢ gl ol le (g5l aigy Jlasl ¢ unsl 58l o5
(-GQJMﬁlﬁcfbﬁb@-ﬁ‘)OW‘&ﬁﬁﬁgiwﬂv\:dhsz‘w*:3&.4%.“-“
WSl s (SGkal o5 1 (Bl S sy o 1B e pl ey (e plnil 5 4
bl g SIS S50 SKan ST oVl Oyl JUsl (Slil |
Jols B ey Lo 5 LI 0,08 510808 e Sl 3 1 0 Sl s S
ors S eelige oo 03 Glsl Sl e)lser el HIE g5 50

213 &G 5 5 S5

‘5.«:)}:4.:Q‘j@QT‘_;LBJJ.:)KW)\)};GA)‘}&&xc}f)bj‘ﬁ|¢ja|
6\.&&‘#3&@3@-\*)3‘5}@%céﬁ:ﬁ&b&qﬁ)}dtﬁb‘%y‘gr&w\



YAV 61 ‘OLi\) LgLﬁ&M;r}wJ-Aﬁ

Solw b ¢ $9,5 5 B sla olew HS13 53 05 Sl O o (gile and 03 e

5503 0yl ¢ 5re (g3l Je 3 au 3o 5 Oles 2l 5 s gla am 3 3 Shes
LW JPYPR TP

Sl (S S5 (gonign 0 3 (S (Slo a2hy (6 gt 13 05 S0 oSne
21y GTOT el Ol s (Sl (5 o e T LT pl 51 (BLos sl Ol oo O s 0 &8
Olg o b Gy opl dbasy 4 a5 55 I Jerbe 5 Jbs S (JLaST Lol i o 4w
4 by e Sl 5 5,5 Gla 8L S 1y adlllan 3590 i I (St (5 3
2V e (SC3k LS Lo 5 1l p 5 cpl oy sT s o el STl 5 pdlias S slis
Jlo )3 50l &l <S55k O5Y 53 Gl opl Dozl ol ok 220 144Y JLa s

sl et 00 =F S 3 0T (g lassl sles .l o5 8 Ol 144

)3‘54;{&;.»;;&,\go\j:@ﬂaq;\‘s;)b@m&ug.clftswi:@,wv
Ol o6 5 51 s 5 (s 0313 £ 5 5 3ol (sla &Y sl Ol o sline sla 48
O S A Dk (s salie 5 Caltes B d 53 Olejad D)0 4 3ol (5 0-lalie
A ki Olejen sl Ol 5 sl 53 ps Sl 0BGl (Ghlps Jas pll

,J;a)u\of}bﬁfdhj*w)Jaljxﬁ.d“Mm‘ﬁdﬂ}d

Osr b (ol ol 5o & I s sgdoe b (b 4 1l e 5 ol sls LB
5 e e (5 Sy se g 05 ol e e sl (5 Slasl 5850
5 Jee 31 385 5 Sns gl 03557 Sy g 5 w813 5, o b Koo
(Ba,p cabae o I3 Ol5 ol pp ol 5 LT 0SS GO 4 sy S
o5 1 OT 31 (s Jag 3,55 oy S 51 eSS 4 1y S 3L 5 Olae

..3)-4.3

I Mimics



g eelige 53 4SS 5 ALl Sle 5 sl YAA

\ >
" 3 innovators you can count on /\\

OT slamst sles 5 YU o SlaS Ol b 3 oles 00— F S

oV -¥ J&.ﬁ.); J‘Jé‘ CJ'L'.‘."‘)‘ L;L“ --’;:,f@)‘f; &f&ﬁ}g 03;)2 )‘P‘ (aj u-l‘

Sl o 051 U’:‘.'.L‘“

Smze 513 g3 (6,18 Lo I e 0V-F S



YAQ sl bl LSL‘“@:UMJ@

' e LT 1380 p 5 —0-Y-¥

T LG U 2l Sl a8 gazmn & SUT L1580 0 5
) b e 5l dte 0 ooy Bosle (Dot o 60 51 fln Jor SoblB 03 9ms
23 615 S8 4 pitiga dieS 55 sla, Il aes o Dlple s opl ASL (e 1l
Il 55 et SIS (sl 3 SLaS Law g &S Conl sguoms Ol gy a0 fdowd 4t
(5 w3 Do 61 OLdl 48 gazms (gl o sSTUT 51500 p 5l Bl HLasil (3De VAVA
a8 4l 0L sed 5l Jba ba QLI ) Lo 5 0155 (o 1) ) aikin ¢ 55 0 487 S
o)l san 3503 5525 OT 35 (oo 5 o Sl DGl 5 sl 0k 0L (5 b 2 L1305 2l
G 5 BN B e Al e ey e Sl el 3 A1 T
Al e bl (3l Jua 5 o (515 1) ol la Sl oS

[F) Bl Model Vieypor Yeew Insternce Comstrark  Festwe Jook Phgins Heb K7 -8 x
DEE® +C ASEINE AR 8 @UvR @TTH 0@ o . E

X [ncsertly sotos | () ~

Model | Resiks Modie: Assenbly | Model: Modell ¥, Step: Intial v

L

2 ) 5 - o ~
‘E The mcdel database “C:\Teap‘Assembly.cae® has been opened II{
= zz7

! Abaqus



S eelige 5o 4S5 Ll Sle 5 sl va.

oo sg (edige pole S Calibee Gla aie) 53 ol Slas )8 e STUT LI 65
O, 5 s Pl (S5l ke 5 (b 55 51580 p 5l sl ST g 5 (K (omikige
el b 2 sl S5k 5 Sy s la e (S5 (0 5l
)l J! (S5 Sl e 3 3 50 (SO gla ol o 5 Joolie 5 s
Jelod 5 L sl sl 5 Sso b e file (S Gl ol Sy e e L

.bjlag&bd:j)lfc&;gb}itgu

I 4 015 o OT S ool 75,8 (o )3 S s 055 0> e SUT 1Bl ¢ 5
oslizal (S Sl st 55 logas 8T SO gls Lauly b o Sy (il S gt
Sl anh Ols Glaggn 5 5 slisn Jd 5l bisn gl b s
w53 (b e bl slazel SLB 5 s dob I3l 4 SIS s (Sa g3
a5 ol 5l Jo (513 Ss i b o Sl ity 5 25l oS

W5 O Calides gl e 'cwb, u—ﬁﬁ}jf.}? Sl



w9 by b obj

T (5 dh g & dieen b b1y 3 ol g GU) slajlisle pws gl glo 0L
Cio 5 bl Sl 1y Oglize (5 sws Sl (6 a1y o283 K 015 o0
Vgone T (o35 5 bk Gla)l Bl 5 a5 S sl b5 OSGl 2g) cpl b 558
Al casly ope 0387 3yl 6lp @OlBles lame K Shils gmgasly OL)
.&)POQ}ZJ)‘M(J\

DLl 1 5 o BB gls 0L tpss o (O

(ol ooy 5l 4 C‘-ﬁi-’j sl oL :(‘)L@'? Js (w



S g 3 b 5 WL Sl s Sl ray

JMJ:M.:my'L;uv;win;\uum}m&x;,@&uou_;:ﬁ%t}w-(a
oy wl

GUly e by a5 Slasles Ol (6l 5 45T Sl 8 5m0 0L &K a5 4l 0L &K
Lgﬁ)lgadihéﬁbjbbg\é‘jwyubjéudb)@‘od&@\}‘@lr\}u\&@
Ls&j)li)M@Qpbééav.‘%)}g‘cw@wbwﬁb&)b)&.\;))
wh g gla (S s 5 B ol gy 5 ol (5la U 31 (6 5k it DLl L1 51
ﬁgﬁ.x\auwg“ow,bmbj: s T wliliae 5 (g s ol
izan S g5l esly @)1 Td e 5 sl 0L S

Sy Solts sl 48358 o Sk Wbl gl 1 g 4 g sl 0L sl by
Gl 0L5 .Sy o LI Sl sle o dily 5 HS s ol sle oSus Wile ola uble
:;;‘5,\;,.V:Ma:,uu)ljsw,ﬁ,yq),uuotf.@)%,'\obs@bw};uu,_
tamy alp sl ), (Al

15 s SY e ¥ abl sl Y S 23
oeble 0L 4 (So35 (&

Yl{ck.»—v ‘S;L:ﬁcb_* U’-‘.'il'i -\

AL L e 2 -Y (S yodin =)

! Syntax

2 Semantics

3 Specification Document
4 Perl



Y4y Py al s sls 0L V.MJ..M

(e s aelp Ll 5

SIS 5 s e 2 s

s oty -

S5 6 A Sl S 5 o8 20l O 6K IS Jlsies e o b
1440 Jlo 43 35 Hlasl s 5 0L ol WSl ot W5 Tady g &S 8 b g oS ol
Sl 2 GOl Bles 6 wmm g 5148 s 8 2 lae Slaslpl e 51 (S Olse 4 3V
3,5 o Sliy RAD) (65 g
u,ﬁg.f,.z4;41@10,@L;;:Mou_,-&151}agﬁ‘\fﬁéd&gégﬂlptvai
S5 S W7 WSS b WS sl 1) T o e (o s (A 5 (gl
Il 53 s ‘_gLn)l;,é\pS C,.sji: B S s L;L"J‘J'é‘(’j. O das arw g Jliznl 55 40
obL&w‘Vd‘wé‘jrlaéubﬁuﬂwh\au\:gj))-hijéuwbut{)‘w&)rm
BEpn vl \.@JTA.:VAQJQBJ'I o3l LIS (B3 i (6 s 3l Ll s ST e

Weils Ol 53 (S sl 0L o 5 gl 3 (SS s (s Ol (o ol I

Cos slayl Bl (b sl 5 ol okl 18 s 5 ISl pb o iy & s 0L
s o (U1 Bl 5 5 (51 45 ol 4Bl dr 5 Ol 05 ol o 5SS Sk s

s b,y b s @y 3 )8 o mi 5sd s oeslitl G SISl g WS sd ele

! Delphi

2 Visual Pascal
3 Borland

4 Object Pascal
5 C++ Builder
¢ Kylix

7\V/CL



S eelige 5o 4S5 Ll Sle 5 sl vay

SFUE ¢l (b sy o glatadir S5 S Oy Ll ool bn 0313 o0 5 (550,
3,8 oo B eslinal )50 55 61 le S sla 03 )

5 dle UL s ISl 0L & (pw s alp oCol JSL LLeST &S Blass
B3 ALl .l os s lslS (YL Gl 5 L 5 L5 DU 5 6l gl
S LS 4Bl 25 Solons 5 ISl hLalS (b w20 40 & 1 S Sl (oS 5
sl g BB i 0l CadE L b Ll sls S an STl 2o PY
(‘K"““‘ oM 4.l Sl 5 VU Co o 5l Oliman 5 s 2alS Ol 0T sy
el b L LalST s ot gl soban s LLalS &5

'oF S oby Y-

S sk Sl o5 5 VU e 5 S5 5 (Sl s s L0 o 5 sl 0L
G bl L el 055 5 S eslinul T (63 Ul o (sl 4l 28 5 sl 0T 51 0155 0
I (Formula Translation) et ;i «° Ulaiu 5335 o B 3ol 3 43 olall
sl wly Cdel ys 5 ol a.,\..l‘uél:'-s‘.lcél.a)lf)_s Pl Sllow rl;ul Sl Sl
23S o3 s Cusgdome gyl 0L5 ol @38 5533 8 s ealined O opl 1 owilige
o JidS (S8 sl 0L ESS 4 0L opl 5 ol ok o St ol il (gl b
O3 opl )15 55205 0L ol )3 Slwloes ¢l 5l plail (61 (\ﬂ sl aluls Ll .ol
Sl wlly 6y ©ilse Slube gla asby czig Sl G4 055 s kbl s
63 O g i Slelos (5l 1y gy s 0T 45T S o Slutdy gl olijls ydis
ST S a5 S Sl &by gl edd Gl sla 0L sl e 0L opl das e OLES

Sl ol g (a\

' Fortran
2CFD



Y40 s 2l sla 0L V‘""J""B

.g..ﬂlQ;Jéc&qgémﬁ,tfﬁwjmuﬂuuwuuu&fraw,;&),um
(solign (6 giils $S5 oS ol 25V s L od x5 0L ol b e (gladST L
P9 o gaen 9 T i b aS ey oo B4 i b Jle sl asls S LaT ol sl b
oslizl Olomen 0L opl b Jlo C3d8 L Ll 33 8 5 e 053 05 ¢ e (gla 0L
Jb= 55wl 0L cpl dla Fs L;meju4\sqtfoﬁ4ﬁ6)lf,uual.>)\go\,\)éé

el 0315 OT @ (g3b 5 oy (O ol dude las it

055 T (o oleds Oldiatils 5 Oludige (512 OL) (25 oo Olsie 4 Olizmas OL ol
bl 53 Sy adl Sl odd (b YL CLB 5 e e b 2Bl Sl plsil 6l
A g S (SGE Lty &K 055 sl dalsm 815 305 58 (SIS L
o3l 03 S Sl oslizal ¢ OLeT Sl dales APh il Sl 8 00 15 55 b
Ly oy ol o5 el 8 ST Ly sbwl gl s b TeSKs Jlsns b
plil 5 SVsles b LI (sl aalip ol 5500 5 0ds sl il nl s )8 (SIS
1B sl ol 53Tl (6 @B L 0T Sl g 5 55 (oo 2By 055 0L 55 Slanlons
Loayls G ges &f&)é&ﬂ C ) QLNA;P&:{SW.J]&MUJ{ .5)56»‘:.3\.3

sl o a2l 6 O 5 3 0L

e b5 1)

60)‘)"-)(\445@\.1")‘}3@‘)Jﬂf})ﬁ\élﬁb}bgbﬁl&b‘d‘ju.e&‘j»4\.1
Al it |y Olgr 3,m oy idiads f 5 Cdlay Sl 080 SIS 5 ey © paS o

W«éiﬁnpw-j‘}”u Sl g Sole 5l i oS ool b g gadsn il Ll

'CFD

2 Visual Basic
3DLL

4 Basic

5 Bill Gates



S eelige 5o 4S5 Ll Sle 5 sl var

o 5L e VAP Jlo 3 tawgs 5 a8 omiils Ol 4 Ll ol 5 Sl o3y
@ﬁ‘“"""ﬁd“"‘"c’e'Sbﬁ&?“:‘.LSWJ:)"LGJTSJ:‘:“LSJ&"-“CT‘)J’}”J?
5SS 4 (633 VAPF Ul 53 6y e 53 b 93 gl o3 8 3Ly Sl s
3o pll b b 2ailyes 5 (S5 bl ol 53 5 425LE Ll OT (6 anw g 5
S 05 n i 6320 5 S5 5SS Ol w1 OT sl 5 oSy sla b Ll
)-’w‘:fr“j}“)@‘ o Fr 0581 Sy 0L Ll o Sl 4 b (sl L,
o Cwed] OT 55 5 iy 4 4l )3 (i ile 5 ST o St 5 5 1, 0T il ol

REV- %)

Lo 5w i S L) 6 11 5 s S5 51 63Me 1AVD Jle s s wiblys Ss 5 gbs
S (635 b5 S e 4 Sy S o e b 5 (5 Sl iy Sl
e 4y Sy 0L 103 435 oy sl BB s w1, aes 555 0K s

el LTy sla 0L e (6,5 3L L i 55 o sle bt la
N J1939 OL3 -F-)

b wly ol 5 gile osly g r)"}f Mg DAY Loes 395 0 (g5l osly
&i:mﬁdbi)QM(('DE))Ja::u.-\Ab@)‘}ﬂjﬁmuj.:)l::ﬁ-\)a\)%db}')
Q&A‘(tlDEDJﬁ:}uMJ@‘)J‘)}JLSLAL:MLSMJJ Mbjéwj Q&a‘)g"_,.ug
slowl (Mg Ol ST o US™ (o o0l 3 S 0o Bl 53 15 bs sl (5l oLy
Sl osly b6 jewedie g 4l 4 SL 09 Sedu g Cou g asl ST Sl 05 S

Ll

! Visual Basic



Yqv Py al s sls 0L V.MJ..M

030zl 3Gl (Salu e 53 45 b 0L bl & slize C5o3 4 ol S5 S Il
s s 4l CACTIVEX) / «OOP) / GUI WIN 32 AP ssbe dws ;08 LS 5 5
Sl S Ay ds DL 5 5 (ol 5 ballat J 287 sl gy J 8 sl ol
Lns o1 4 ol (6 el O S5 6 g5 0L 81555 ool 03,57 bl 3 s 5 sl
) S Jlse OL5 SasS™ Ol g &7 Ol pl meaied 5 gl 6 glo tal g 55 &S

Wl ook 433 S s O3 51 0Ll s 35 3,5 ks e 0L S 4

osle (sla ael  (g5lu 03ly (Sl o s Aalp OLS G Olgie 4 Ad S shiles Sy

'l ok (g Ok -0-)

S B b e ges S ALY (g 4l OL) & O 0By (o g stel OL)
ol Hké e el g5 JAS sla Sl shls 0L ol .l ol el 5 Vb xb
318 e s Al Bl e 5wl Sl Gty b o a5 0L o Joatir
B (shls 5358 o 8,8 i 55 Gle o O3 My Ol (il el K

= Ob) Glas (6o VAV Jlu 55 7 SHlils O mal mal Law g o oM il
75 oy Oy o 42 (5300 VAAY L 3 iz3lIE (WIS e 15 0T ol 5 b el
(Sl wlg wile K5 gl (Shs s b W D350 BlSl L aneg s gl
asliy 0b5 opl w23 8 plil (2313 5 ol B i 31 els Shae 6,150

A3 8 3 ket ISO/IEC 14882:1998) o ot (635a VAA Ul 3 o 5

I C++
2 Bjarne Stroustrup



S eelige 5o 4S5 Ll Sle 5 sl TAA

33 0L sl 6l s Sl (60 VAAY Lowlyl 53 ) aSile 4 Cogaie N (o gl
5 e (o el 0L pl G Soke sk 53 03 I (633ke VIAY Jlu sl
Olye 4 oy Ol (o o S AL pde 3 dd (oo il (ST L o ek
,\muglp\dlﬁ6wo\{;,>«++»J§Lw,-\¢uw,>f.>ﬁ@4;>-t:~w,uuﬁ\
b 5l 31 0515 OLis (g1 Jsann 3,0 650 5 355 (o0 LIS ol ESG (6 03Il 4 ke

QI“G&L ) Lo g5 La

S 3 el ml b o B (o (gm s 4sl OL) (b 3 eslinal 5 pe 18

el 03 S 0L 681 5

S e Sl Ol s aslp 4 b Sl odd b o o e 0L Y
AL ol Ol oy

5L il 2y (oo 05 b Gl ST b el o (b 0 B (o 05 Y
il Saa by o Sy Jlast &5

WL O gases S e T ol e (S 03 IS S 0 O (e 015 Y
ol o g las

ST b oslital (gt gad 03 550 ST gl (Ss 5 M e 0l Y

il Jas ooy Lo 0S5 05 U Sl 0k (b 0 (O (o 0L Y

9 Dev C++) «Turbo C++i 6\.& Ja::ua BE .b‘j < uw)ki uw)&i = dl-v) 2y MUJ.: gs_ii
4o MlelS K Lol er w5 sl gls oes cpl 355 azi s Borland Ces

I Rick Mascitti



Y44 s 2l sla 0L V‘""J""B

'Ol e by -5

Jgamen 45 YU o 51,55 5 ol G5 sl (oo 55 4l DU O mmmn 25l o 0L
03 VW b 5 o Se 8 a8 ol 5l &5 Ols by iy Sle 0S5
o (81303 e 3l (6 ooy (sLS ) Soms LT 5 S50 S pde slaylpl
2205 Gl asly el 5 sl sl ol Sla 0L Aoz 51T ol o 5 sl 555
S 48 samme 55 Sl 3 Oy (gl bath S Ll pw Cudls Oy Dbl 5 Oy S
Ilsss (o 4ol Sla Lame 53 &8 U5 8 1 Ts s 3 Sl (6 odins a5 S
0L Oy giws ol 35 50 OT (63Maa Yorb 5 Yoo ¥ Jlo gls adund 53 Td Oy gtz
Wl o3l S s 515 oMy oDy (oo 5 (oo S YL el [l Lo 5L
osky & 1 5,8 slwl g g wlp el s 1y BN e 0L Ay Ailes 0L opl

S lnty IS8 o g 1 VU el 5l e SUSGT W15 e Ole o
oslawl C5 Sils gl ulS” gla J_ll.é )'\ina ‘_;ljf;v..i/ sl 0L gl w5l 0L ol
‘GOT}‘J&EF('ﬁdﬁ;wﬁﬂ&wgi‘jﬁ%ﬂJﬂbW«swﬁkﬁ)45@

s s 3 Anl p OL) IS ke 5 gd o |l (il cami OT 65y 50188 gan b 5 Sl
C_Mﬂ‘4:9\.:.Q)J;)L:w)ﬁ&ﬂ‘d‘jﬁ)@)J&@“;n@)#db)&g}b

LT 5058 5150 Lol la asls oSl b (g5 4 L5 (o olb (oo (oo 5 0L 0L
s 4 S Ol szl lsns 03 4 Shs oal 2K Sl T L5 s
@oab)};ﬂb-\;{\{wg&lq-uaD;QbT)wj)\stg\ﬁbJK)aM L;'L::':*L

I C#

2 NET Platform SDK.

3 Visual Studio .NET

4 Microsoft Windows XP SP2
5 NET Framework.



L;Mbdjjﬁo:l:&wdgi&\:q&l{&ffﬁ&i\@.:,&dna:u;..,\
Sed S5 el sk 4 iy ol h e el e 5 358 0 (S el
.C_,.w‘oa\.fu@bb

Loty oo S Gl Gadis b pls Cod aalip &5 Ctlon o guaes Lo &6 )l o
Bl (Bl Sy w1 ks gls 2SI dsle (55 608 eyl e 0T
,Lﬂr.a'«u:iuwdu Lilwe) Sl s 0L cpl YU Sl S8 g ge
Sl e S b ol Ml (o O & o uje o5 355 onl 45 Sl 5L
Ao 1Ll ol 1k esle a8 pl (6l 0L cpl Jg oy o0 sledy gmo s el
Jesls w o eh ol e ol Oy b s rbul Llg (o 0L ! "y &LAJL{
sl cnlin 5 (5 8 sl 5 5 SN Lo eSbla L6

‘s al e ok Y-

D5 ol el by gla Sul g s bl Sl (sl i, 8 0L S g 7 g
Sl sg o S 53 0L S5 g 7l (g OLS 25 plest HTML L Wiy oo 20 Sl
L HTMLY (s 5 5 L5 (o0 el 5w S50 2 0 @) 0 G0 & Lo
el odalin JB )8 b g & AT o5 K gle s &

o Ol ol 5lds &l 5 b0 5,05 ) w650 144F b s g gl e 0L

3 Olge a4 g Sl ol sloml WS g S 2o Sl 0L ol 53 oL Sl e Jl

! Movie Collection
2 Screen Saver

3 ASP.Net

4 PhP

5 Rasmus Lerdorf



Yo mﬁubﬁéuouzm&a&

e el L) LBy 5l (T (o Sl (i Sl (sl DL b
Shassle o

OL5 o ol 93 6 5 Sls g ol sl s T0559eE 0L Ly ol e O e 0L
S5 o) Ao Sl 35 0L, L amlie 53 (Sols S8 S5 2 0 gl (8 o8 L
(ke S o ol e 51 ke (sla alauls YU LIS 4 Ol e s

.J;o)w‘ aJ:P)YL C_,:.o.a\ ‘gf.'-'.'.l"- s B Ld)\.&'ﬁ)}n‘ €\>u| LS‘_," st-\b Aal:ul.‘{

S Sygo ps Sl SIS Jas SNl o ) (o s e 0L e SIS S

Bsh ol Oy sls KaslsTL

Sy el & Coluly ola Sule C3 015 (o (g gl g (s 4Lz OL Sl eslizal L
Mdn&fpu,xswﬂe?u&uwusuww&u&p,uu&mu@u
1 o 3 S 3lme oy 3 caslilly (Ko I 1yl 5 5 5355 0l a8 (g
sl Sl O Sl o g o s b 0L S Ol e (IS5l e sl

Lgd 5900 Syse g Ll 58 9w o3L 501 LS ol b

=) OleH| u"‘f.}" MUJ.E .3)‘}4}:.&:.3)3 A.\S‘SAJ.E;M)}JM S \) C)TWcMJ
ESSL eSS 515 5315 (o, 9 s atd g Ll 0Ly g 5oy 5 O )5 (6 anlid A5le) ol

by s (oo Joame SOl eSSb & (o 7l (g ) 03l b s a3 o 515 SleOb

1JSp
2 ColdFusion



S eelige 5o 4S5 Ll Sle 5 sl vy

:,ydi_d&L;\ﬂsduw\éu&pa;gj,m;\s{i.M@JKQTQWJ,\
el (MYSQL 5,8 oo 51 5 o3lizul

Mal> by —A-)

CS 50 TSl £ by b sl 6l o Sl [5e B 5 sl 0L K sl
A Vgl p 3 Syl i Ol 4 630 V480 Jle 3 5 b et s SSle Ol
S ahs 0T ol Fe s Jue bl ol o o o 4 ad ol 0L s S
5@\0,"1\,@y\éu%u;\é.w@@%dﬂswgc@éu%u
o b 5 gls sl 3 S Oliabl g o s oo plowil JTs 550 sk 1 dlabl> 2y ks
2L 0TS o K3 Sl 4 s ol Jole i 4 ily 5 VL 0L ol
S BB Do Ll la asly 55 Ll ele gt £ 5 8 L AL a6
LS b o Ol o Do 05 10U b Al 53 Ligd o ez 5 5 JlslS
Il 53 ot g Sl Ol CS7 8l (6 5ty Bed 0L Dol gy 5 40 2 0L 0059
slewl o35 cpl Ous 55 ST 1, (Greem ol 4 Sladss g 055 S 63 144
Tl sk 15 0T 68 8 0T ol (5 0 5 68 35 o9 oMy (oo 0 b ol L
4 0T pb (B3las S8 I ad Olio 51 Fsim OMSn (5 s 4 Ladkay Lol Lol
DU 311 355 bl 1 (6ol (Sl Coad 05 o) s 428 o7 ailen 13,87 is (gl
omb Ul 5 5 el ol Se s i glyls Lol ol a3 & D WD (o 5 o
b B9y 2 ) S oS ol uST il Do 4 BlalS s Tl 5,8 sl WS

Bl il 1) gl (g5l 4t gla uile

! Java

2 James Gosling

3 Sun Microsystems
4 Oak



Yy m}ubﬁéuouzm&a&

3l A Soyle oS ol Sl 5y Sl sl e 5 sl OL

sl ) sge 518 e B cesle L Ll 0L
il ot 05y 5 ofiedas gl 0L
A3l JUt BB 5 03 55 all) (golens 4 4ty 5l OLS

58 VL oL L L sl 0L

AN N N RN

AL g S g 4l sl 0L

Cylos glhal, Vv

o b 3 o S G colan Gl Lle S ST b (s (e 5 el

v
Sy s al, vV
v

...Oﬁ.&j

ozl o b el Sl ol 5 sl (o 55 sl 0L (anl s ey ST 1SS
sskr Js des and SLIS 5 Al s 4 S 0L5 93 ol & e 3 Lsdh e 4 S
Sibre rile OL5 & Bl al 6l sl oo 5 4l LS S line SuS L ()b L
5ok o atdig oy Dlomio 53 Vgane 8 Sl U5 Cop Sl sl Ll 25 daz 5

338 (o s S0 b5



FUNDAMENTALS OF COMPUTER
AND NETWORK IN BIOMEDICAL
ENGINEERING

(ACCORDING TO THE BIOMEDICAL ENGINEERING
CURRICULUM TOPICS)

By
Mohammadreza Saraei

Biomedical Engineer

Summer 2014



