171 CCT

e
by 5 G5 eSS L
A TR AT T CoE
OlasS VT 5 ol gl SsmpaS @
S S S
S 8 S ) Sl JaS e
S S S
SIGJ\JTQ:_}QETJJL‘:": ol iz
(S S S e —
o5 o5 (Ports] sy ihins o
e 5 T fé_’ \Jj}{dd‘: d}}‘L)F'ﬁ’_JhLpﬁﬂljcé_féibgd)@uhu:?@%
, N Calases C._-JJ.’:_..,- L] " / - 5 )
o R dmgzl(;&l&fw.—.uwrgﬁJ;}.L;@fg{,)i%jglg_;lf
S BN S S PDlolys o -‘L:lz:l-'/t-:a,itﬁtﬁ:'~9f&{+gﬁpﬁﬁitﬁiﬁ+
L Sl . .
(Computer 3j 5 5 yoes o | & vz2000L IS FetiySanisl, Fad 20
=t 32 4 Language) WU &é’uﬁ L U1 U= U2 40 ﬁf.iﬁ(?t'ifoéﬁ
‘;“j’{ & ju j}:.;r-.f'ﬁ-’;.;s/c;t&;FJIrA,,J.gJQ_c.{Abacus] J(L;,ILJ}GJJU}I
ilan 1S e bl P ol e w
e JJ::; e ..‘4.!,)5./04:_14.[..&.Udﬁ;ﬁ:‘:ﬁﬁ&dﬁ‘}dmi.
PRI FHIIE SR SR
S S S Gl




EeE g:ll_l.-? !:‘,-sl,ﬁ;:;f

A3 el 20

e VU2 1 e B s LKL AU s Sk i SR e T
gnj_.(:_p_?é);dq?lf:éi.ﬂgg 4 T

Ve AL =Ty 2 T W)/

Fp I e gy S Gl

-pf}}g,{f:u

@Lﬁ?‘d’.’ﬁ LSt
A Uk U lsIe compute’
Ldf}:f&jé/l{;ﬂdjgjpd{g T
KUi-Ut d»ﬁdu:f‘i_;r-l;‘r U O (5121 S
Ll LJeiptd t Lo, S ol ST p B 4SSt sl
LA B 7 o b I A e AP GL st foede o
(CPU)Ly Hrny Jpire oy s i) 0T o 28 Tont 2 1 G2 07 G Lt S
(Random Access RAM | (Read Only Memory) ROM (> U251 (s (i) st e p 25
-1.:_CCQW,Lﬂc_.Ji/’jﬂsldbilz:‘juf.wf;:.ajﬂfdﬂwgfwﬁt:ffg_;éls Memory)
rg:g),;&;ﬁ;u:)ﬁf_ﬁrs{d’ CPU ﬁ;ﬁ’;;;v(utcllbwnJ.,Cﬁff VS
= B PP Tpa ra el Gpuend Uil s e P S (o
St us e Digita) S (Analogue) Sk s 210 Us ey sl i & A e
-&-Ue

dA‘aa/JJu:},, 2.1.1
_..T_Cfcthuﬁ(L—’"Idz-sjd/-‘r.n/};fu:)gﬁj;,vgdlﬁﬁ.)ﬁ (Handling Data)é_ /e 5
(Amplitude) =23 Soinf JSS Mot D Analogue Computers) il i) .1
_.;_,E’L)’(K& bls s
£ 1 40 Binary digit) 25367l /w : (Digital Computers)ivd %3 2
e b2 5L L3S A (Value) A S L g 2 b



|71 CCT

St SO 2T B e L E PPl it I S i34
;(Rada.r} AL u’w:‘iﬁ;ﬂ._.@)kldl?}l Kyt 3/}-&!.9&)[‘[{';()3 ~ J/lgzusf(Rotnﬁcsl u'gfu

e b L& S

G- o e Sl S £ St £ o sizd 230 B 01t o0 S nd

:.f_.t'lgg(?“ww/}gffuﬁ:;%3};':J[Reliablllty)Ji):bsuﬁ'ﬂ(gj’f!;f)

=2 f’._.o # kfyf_bh‘:-.:ﬁs Jlf@%‘l)rqgfl. ! (Micro computer)):;ﬁfl. = |

iy 2o (Large scale integrated-circuit LSIC) /44 /1518 U(single chip)

ot OIILLAS o s ACPUK Ul e tueif St ey - T s
};_5,{2_!3 T e .._.-f,-u‘?z../';‘_z_‘:,f/_./u:?q_ C':/JL*"‘I:.;_L,!{. L C)’Jhg_ (c

B .

\_ Jib hTaL‘i ;_,(.m..ls s Jg_‘v Y,

-

\_ Jib ,46:2.3 J.i.-

J

RS L;'( (Personal Computer]‘?}g.‘/f z "4;#( lsuf.';?gs
PSSy

Jn(PC}}g{(ﬁ;_ugﬁgfﬁﬂ/;cubﬂ‘?y_-f TAEJEAL s pisie_la
¢«(Desktop Oarnputas])z:;{h;?bﬁ_'idk 202 u(ul-‘a. L,'L‘*J:“‘;..g J
¢(Palmtop Computerslf_,.?«lfr’._i::[Laptop Computms]);:{.?«lf\?é
-Gl p Ly pce a1 Py

oS PSS

L zliss’ EN Uty il gt Lsre B b 03
Lok b\t ) sTal S gt b g 2 i o
e P b Ulle £ Yo L BCPU U (chasts) oY
Wbt e te Wt By et can(2.2 P teliUst
Lt e DG brrostle £l (2.3 ) bl
JLfﬁ-_,_.,u.’ls.QKdiuE_‘Ef.aww:)&&-u?m;;uui./&wd bt
e QLT L S e ol AgsGas Fore Qemes Sbc



o b ko sl b

U

_u;zELL,zt,f;;f.;_ Erelsd El,-(Q.élﬁ)fJ;:{fj Sl Ll
-l l”rf}ﬁfv"/-”ﬁ?ﬁ/e V%JZ’/T

P L/ S
WAV i SR RN S S W (Y g
ALt e 21§t (25 FLl ey u.t“ﬁg’_ 1
»l...{ w?,,y-a? Jm;,ﬁ'af,«: f,vﬁs“ Jwiw 4&&)}5{51./&:1.)?&5}

-~ bl f}g‘/g’,ﬁu‘:’]@ﬁ}lﬁ_{_w}rwé_i U6 A ik

Etacl] 5 geaS” Jomad Je

U Z W PDAs e trla to UKL S Ut P bples
BX14 WS JTEW L | (2.6
JE I PDA o sy b S e S
LMLJ{AppIe%.:....—/)/PDA igﬁﬁ@g{;ﬁéxfbﬁfﬁ;m{f_f'
G/ (Newton Message Padik B ek 219935

s e b LS

(Touch of 16 L U1-(2.7) e Sl b Bl ed- e idl,
Lo Jé}ﬂg{/ﬂug.fdv?l;_lg;jﬁ g,))-.:'_lm&;@!/’i screen)
L e tolienc Felude « L Fiustyus
LS ANURSES LS 2SI L PCadd o (Po e 11
- N AU A g AL L B (FL WA
e b e i LS A1

J.i\.:.‘:.MJ)J

St Fy LGP s 2einy Frn 64,
sletbn Eﬁﬂ—?{sﬁ}‘?u&}:ﬁddjlgé‘f_t‘xb)’




121 CCT

A% (Computer Aided Design) CADJWFK};;{;%.I_‘; byt Sk B Ll st
‘f;r)f,ld;éh&;‘:gu,iugz.né‘f_’{;ﬁrkf-f_.Jmﬁ""f Jﬂlw_.zubgq.. tt_;gutﬂ&n
e Gneptd i

~

(Server) ,3,-

-

e SL sty d Lol FAS T b\ L 6L 30 (server) gL e
Dudd £ 6L LU oa b P8 ST en L rtedy SIS N AL e Ty e b
:&{a;;ﬁ&ﬁldnigjﬂ‘ﬂjléiu‘!_%lgtﬁc{ﬂﬁl‘.upbﬁ'éﬁ'ﬂéfz{?fugi

=lie

Bty e

FESSC o

\ J&iL{J’J&ﬁK&; L] )

B B E I Ly Pe 2y B ((Mint Computer) f” .11
shed S Ul bl Ko m s U ol U s 3bnsl it d oLl Uniwd
g U 2 Fueend Usted (Mainframe) € Jg il s o Foe SES K8

e bl Lase QUK

Ly /’;;{ﬁ}ﬁ_i;.};.,fﬁg 536 f) ¢ (Mainframe Computer) Judfje’ III
S e\ e S AL SR en bt 28 un- i E TP Susn Uk &
Fasg 08I U U S e UDF S 2 U2 S e BB G P

-ﬁ-aﬂan/‘.’deWé-f{-“fz’:Ubﬁ‘?-w?gJ

4 ; h
(Super Computer) pyeaS s

Eo onlfolic qre rety-c b L it jt fo sy de e spim f¥osted
utvs;uﬁdfﬁg{(rcgi-fff (Problems) s~ 45 IS K 8 Wbt et SR F Jd
400 S By Sindr e b AU G st Bk o1 B e bnily b Se SL Lk
AL (o)t V02 Bkai g A S e Gnolend MIPS) 2324 10000 ©




_[2.8(@) Fle tufr iE e o UBK Bausla |l e K 21 CF 2008 02 -0k UE by U 2007
(el & ol P K 63U ) CRAYB 43 U & CDACUA(t540) b < [2.8(b) ] PARAM
W & HITACH #(32 GIGAFLOPS) HITAC S-300-LJL* S NEC 7 (25.6 GIGA Flops) SX-3R

e et PR P4 e HITAC S-300

(Param) (44 (b) (Eka) g/ (a)
\_ Sk LE2.8 IS

GIkUs e 2.1.2
_?de;_ﬁi_,gd’@;lf_ u:),::.;{j: 2.1 e
@zlfuu’;',f - 2. lJu._v

Ut =T/ 0u8ne N ;&;_.31., =L A 1721 2401 3.
e LB St s sl Jetulieraigd h_,x?r;_-f;
) el EFLT Bulia ol

Lol EHLLs) EFUL d | FLtEes Fen

J,sﬁ:u'-‘f’w(;jj,ﬂ' Pascal FORTRAN AN
3 »#s COBOL

R S CHLL #BU | A 02 o | Ik 108
I L3 S (S 5V§4J’Lﬁ;r‘7 (‘;‘zf.u:,,,nyu (Integrated

RILALY /:-"..G circuits)




|71 CCT

W3 5 6 s St | Aebien SIS cn | ailgensSp A S
ik S3Sgs | A dde Bie | (VLSD

s (Very Large
3l J‘i‘fd!, s L3 Scale

<G4 Integration)

nyﬁ Jnﬁ/ﬁ@? J&/L&JE’ J:ﬁ‘b}}ug‘fﬁﬂa{f JT&IJ“I;_’
(ULSI)
Ultra-Large

A

S

Scale
integration

Sn ket §rtgdenturedond T et S UEIEE IS i 2ed

«,a.-fr.a;_u%/u{.s..,nf;_d;awuﬁJﬁ:ffxcwuﬂﬂJLszécﬁ-r‘-w

s SZ b f’-‘:-ufJ/&L";c—eﬂf@fés'd’wdﬂyJnﬁfwcﬁ:’t?/ﬁgft»?
L e i G SR s end Sl o K

Lo NLIdz T 2.1.3

Mgk S o s 2 N e AAPL 2 2e STl S ud
SUBIE i1 8L Shirr e L6 Lin& s Execute s (1 hPer i
SOz e PG it 2 5L e 6oL kb Smindi ) £ Sy,

RN II T

A5l 2.1.4

Sk sl QoS bl s dmzaii g e JE (2.9 SV 2ud
e I R Frihre s L s e
{ (Users) BT S L A6 e TS AHmt ot 2 L1 £ s bt ail
WUl FL J’Lmu.:,.L.,;/‘fé"Lu;Jl,L/J’bf_‘L,;u;fGJﬁfCKJJIJI,Lﬁ%
gf;__/m,ubi:dfz:lZliJl?4ﬁ;_{/ffJ£;. Uiz T Jﬁf&.g

_EIE17




G E Jiks !:‘,-sl,ﬁ):;l

ol St S5yaS 1 2.9 JK5

(Hardware) s/ 2.2

sl sy Guslos e b UMLK bE FSIdd L5 Sy s s’
e e Z e e s WIS S 1 g 5T
—e eI (e s i, o
T I L 655 e Lotz O st ind o
Lyl tnl b Lt e o S S LS s e
Solpd sy e MoaniK L S rt et 5L S s Ba ey
_‘¢Jx&&v£.:,y¢dui_t?
-ci_l.'a:fﬁ'!f':’;ﬁﬂ/‘,)bpl (:;;if)u%ﬁ?i;ﬁﬁg,m’ﬁw .
e sTaiey Ersy S G e ot il L L5 Sugdp st
L2 e sg AL L Sy




1ZI£CCT
(Input Devices) uj;gf}.*.gu! 2.2.1
Jeiig#
a‘a.t'/rql/..gu'{aliﬂlrjbéJ)’L('}s/;.éJi;d?();*{.péffb}f’lfc,;ulL}_i‘.{
bt PURKL Lol 2l Spsgen,
L PSS b IR L e e f 4 2

P 6L et Etrdh e S SIS 0L oL i ted
LSS ST e Pt Pl e tr st BEF L it sg o §
et e A I A S R b i b
rLSIJ:.,UTg.?cﬂ
q;i;.lyu.:zu oz e CPUILE P T d)}'"(ﬁ CPUe UI} ;T IJTJ}- Iﬁib.rflﬁkcfﬂc}'r
e s fen st B ANL $F 1S 2 slbie CPU 3L S, & 51
S LICIIN PRCIANY- /11 (10 LS Ay s Fobk g 1S
-%J“j.,ff:wgwl-ggé‘qu (Interactive Input Devices]@l!fuigd!GUE:-
544 ()
U ()
g ©
(Reyboard)$4S (a)

\ .:_J:br‘lsuﬁtbﬂ;é*‘?-(l lﬂy)»f_-jJs.‘JU)j{@«.‘-;w(bupc.q

S o8 2 5nd QWERTY = 1 & s (Keys) o 104
L Hu b Sz e b 3141 5106 Keys 26 by S5
Lol S L*;i,-g.[:l:;:rl;'!r{é: ﬁ»’r“ Sl J-q.,l.i'ﬂ
5951210 S5 ) nd 0 E s s SISy e iPorbie ol

gLﬁU:L;?é'E’ZSL‘?JJQAI.LJ%‘J: [MCTHOS}!{‘J’PJL";'IKJBJ): J_:‘.‘_[Tky/dw;:_(a/éjzéﬂlrt
-l EUL‘;"!/’:;&*J L-ugz"s/_'_irsaié -t



G Qiberssst g
I'd
(Locator devises) u""bji}ﬂ (b)

..s.;gldnﬁ,_m@_riggéii.ﬂ;ﬂﬁgrwi [Cursor]/)%t;)’_.'/ﬁul.z"*'”lK;f‘flgi’}.’.;J
u?ugi.bfff’éﬁ Gross movement/ .r)br'l; f1g5ﬁ.;’_ggi.};x6:h JL/??!/":',
-‘4.;:5%/&#5.4. fjﬁ/‘.’.’:’.&(:’ﬁufzzdw_uf;.&u:’gl.bﬁm&}

ABEI 2.2 U

Pl

¥ ATt L8 S A e 5o F
TSl B P i AT et E nL
(AL G id s TS e & Sk Ui L

_Bnﬂwﬁgéﬂxlﬁwrﬁqaﬁ(

Z e il pviedlize (nelalrbs .
U S - P WL S s
e LAt SRS S U R L

Vg%_.;rkg’lf:.a{erdfé/ﬁrulufl;/u:/l:.;/;ﬁL,E'

B e LSO S P T VN

et O 0

e LA ilze

L S LS e 15,

Gt Pire bnb U o p b s Siti

Jib

. (Mouse)

Juk”
(Trackball)

Gus
(Touch
pad)

/@f;lé/ﬁ/ﬁ@/ﬁ&/fff&;g A e Kot ot T3 Mo 209 S Gst Jy e AL
e bWk BB\ iz ol S LB )i bl L2 L3206 (Drag

26




|71 CCT

oS P b b By D (o Erls | IS
e 3 il o6 £ o A1 22 5068  (Location) (D;Sl:::i:xg
2 slebraenl A o Sk e b\ AN e
I LI e bl Laﬁ.; rLEAJ)‘?o);([pen] u’kLLl
G e GAE RSB ot -t Lniig
Computer Aided JﬁCAD P.:-’L;n Vf‘%dlﬁ’l
Fizdfbrstssr® B s UDE UL Designing
uE e S g L LS
—e b L& S |

—-

Je (J«-_ﬁyidy‘-‘” (wireless) /b bsinbliitz | LItz
LA gk L2E by bl [Jewsticd
Sl wJ...:I/mh;_. d;uf»ﬂ(dﬂtfcf% :-“’d/é-k

ok 4‘*{:_{}“:’) %fofiﬁ

| ﬂmmfﬁ;gdjb;m_;ﬁ;r_zr;wﬁffef_ﬁ‘lLu?
LSt Ful e LS RS K e 3
' (Fight Aﬂ&w‘ﬁ;&vw{q_mggg@;séﬁf

g@;ﬁ&ufr{'i..guldw’t&’_@lamu‘:oj}51mu1ator]
<t |

(Interface/Pick Device) u{giJ A% @)

B e TP lTe o L S G Ty AU L

S Ay e Sy

(Light Pens) (Fuwﬁ;

s By’ e GFAS A S A Frre Ssu Gus i e

(.S Detects) =3t SUntla o Fiaa bbbz Jihwa il b e (nige
A Menu Based) L1 46 -e (P UL i S LUt S K e



Gl JLLL-: !:‘ng),»:;f

bl Lol fl;i;:lCADdWlKu!_?blggja.lﬁfﬁlgésliﬁfdbg‘j
Ll ikujé/:?&lz%@f‘wbeu}‘?zjﬂﬁ 2 --jr‘;.':';‘l;- 2 Jd}dfl}.;/ﬁ_.‘a
e WUk S s i Lo Sinbdd S Sevits S_gwufi=ns S
_%t@gféﬁiﬁ.zf (Bar codes}ﬂﬁgﬁ_ﬁi,_;utwbm&"fgs.x_zdl.&n{ul
(Touch Screen}c{;lé
Sy P e S S P e sS850 80 Pt i A1
_‘Lt‘/';';"'

S PG S gz e b e Sl b e 1K A1
e bUUE A 1y 2§ e S18
{QJQ:JLI{CJ’;.[@{)L(T : (Source Data Entry Devices) ujl;,'idfll";ﬁwr'
b I Fap 3l Ifd«ris.; a.f‘a b WLk 49 L/ (Laser Scanner) /-:.C L /é:r.bj’}},;\_f//g
;JJfJéj_é':i-,’ggll’tJ!]Jb}(gm}{. ﬁ:f‘fu’!%-{__gh.m@u:ﬁjﬁ:»g J_ﬁffs‘;/fulﬁ:_blgn
.;;g:ugLTg:g/;&/lgjd}'lL:;;u;nz;é;i:ﬁl,;‘-?u A BUen 2Bl
S L Sablat i SE ez (Sotredl s f s At - L St Sl6
e S dns
:.L_,g‘_tj,.?weujlg}i_ s seJWIE e Lo
U759 ks (a)
A H )
Sivs 651 (o)
<ot (@
Jifﬂ’ﬁuﬁj (e)
e 1 (9
un A - XL @

JTMIDI (h)




|71 CCT

Jispsr
(Video Digitiser) 7% 3445 (a)
PO e I3 & e Ane it A tierynd S04
PArATY: - ﬁg/d lr'“i__i £ L./Ujgw;;i i L/J';:/g{d < L:J/J_,J:fu': el
TR E e S Lo St S 2oL S p I S35 i
e Sopbsnan Sl Sl it ae bV L L S it e ST
<t (Frame Grabbing ““fe/f "L/ bl sl

#hs "‘wawm/ﬁuwf) < bV & L6y hs S 70 iy s
e b b g b b P (et A S 708

ks

_uganf Iy a)E}Lﬁ-LBﬂL._E)UjJ?;_{;éL{!Lﬁ;{I;«*‘_JﬁjL;n YOy STY TR
- P 0L An »

Ul

e Bt ni S IS U et sud S sstnliend L o

ASD )
S l.:«?mu.‘fdua'i—ns’(ﬁj.’u HUE Sl HLIEP AL AP 211 A 5
R pixels) U (nts e (Dot L sE LA s Wi b s
Qﬁdﬁéﬁ:ﬁ?&;ﬁ_f_Qﬁ?lf&iﬁ;iﬁgﬁnﬁ(_{_ bl ( M,gg);ﬁ
6 UEDPLEEUS 61 ( (Resolution) sy K g b2 5L A SUBL 76
CEIT Ll £ 123 U A i I SEIS e e DRI bl

W e e Pt ude e tomsPte Ao O0F
Pt U s D\, P Betit ot
W P QTU2 b bl i1 56 e L (Floppy disk) 5
s L bt 5L AL 2l &l

- b P2l S




GAEE Qilotynt g

Jbe#

iy sl mie Snen PSR 1S T e 2 R S il o
-2 S Pisertinlz J (Document)

S E LSl g E S e E ST

d/u;/..fr bﬁugé)}ﬁ’:;.!%.@;.._/g;. S ul,r,l.f_.l:cl?g@ﬁ"ib—eﬁuj (=N E él .
-ba,pﬁi,ﬁb";n_.,fﬁﬁ.;.lf«c)

Uil

L&l Loy AU o

ST LU S b by L:/J—‘c.),_-;‘/% c.i./du&u;g»u:”u}{_. Cb ALK o
AL LS e bty Deletet) P Gt i) L U Sits L ind
—e LT

%;..L/J;’" S b b A E e ,»»g..r:;qwnizi_)’ff&m,:w/f SO
(L}_{E—ﬂ&f&jjﬁ)ﬂg}.‘?ﬁ"@ﬁi}gﬂ)&)g)ﬁ_ﬂidlﬁcfggkkﬁ;ﬂ

(Scanning devices]//!giu(:’;:cl‘ (e)
A
Ve P Yb# A P LS P s (F D S vz Ags L5
Fe oS inu e &1L ikime 01,56/ Beam b2 5o (F
S ELE ety W kDot rtd L RIS A, JhetS
P8y e i e Fols Gl S
crd £ oG lmmlied e S FIK LS e Ut fidsy s
_%JﬂaJaﬁJébuLJ

bl PSS L6 e b\l ek SEK AUy sl
(212 e bl (Mat bed scannen) 14 e b«
JE g #EJE1€ (Charged Coupled Device) CCDa 52l
W) VRUING 20 (93700 V. P o P L ENLT L Sl e k212 JKa




|71 CCT

g N Fapt i nl Bo/ g L n L AL E L S A3
g ndeit ey LI

L& S efdiymisene BISUSEAL A pnd
Sruse L e, (el e vl
LJlglm.f_a.,fipjcuﬁd/»ﬁﬂ_.; A Ll
S SR PN Y EN PR S AP G GES T
(P el S 5203 U | (o copo 2 et Sy - 2 (P ot 2 (02
s _ N e d e dny obien FL Gutd bl JFE A
‘E\ \ — u!fuquiﬁéy%.ﬁlr;j-q_ Cﬁmﬁ*f&‘@?u.ﬁ&ﬁ)fsy;

o

- bV ML B9 5L PMTU s e Ut

L r-v-g—ﬂ'_ ill.“5:2.14 Jg..:-

J Uks

Ghod s e 1 L S 31018 1 Lo ,,r.f_lﬂ? Vb sgtent Je 26/ G a5 .
~ P It Uz st
il
L3 S E SIS S PGS ES TPl B enlicn € o
e PPN L S b S BB 8 fe
e et 2.3 et S EI L ke e e UL AL B
— W By
st b 2.3
Fs3 PO
T Pen— e
11000dpi & 80004 /#§ A~ cﬁ.%s:;; K/«Fl (3221 £ 5400dpi < 1500 J}J::_p lsj%‘l,g; 2L fju"
~ebrglnd —ebrgles |

(2 IO LB LNLEGA | P gL FISy LS Guie N
_‘¢L‘7;JD3{;;;:3E‘#;J‘IJ; _‘LLZ)/{)'}.#J:@;&UJ.QJJ’I.’?‘LEJ/

% | flo2ls |

Pl et -?’i/lf')‘?:-




GAEE Qilotynt g

( -t L/(FF lﬁ?d}b‘,l‘»u’:;/@._guf U s /:.CIZQ (camcorders) 43 e /-J-/ ﬁ &

(OMR) 224U (i)
Lighpond Lorye M o dnepboll 681 6u0Ee ndl 260040
S G S el e (S E G _l,JU:fﬁ;fﬁ"'u’@f;. LA
L\ Kl S e bl S
Loy Sl e Loye & .f;-_,»br'ué_;mdﬁnuywﬁg
Fzg L alird oz PR =t bl nd L ki e brtfua udJ*
Urve st fle ¥zl @H‘__) boc b8 LI btz il
~GESENE PSS
ks
S Tellott /At h L L Sy LB S ey 8 1, p5OMR i «
-l
wdt LnfenFatbl L e Fola §rerble Su L A ups o
(e K 2-39%37UE U5 OMR
il
:erBL.l:c/g_L:é_ﬂs. ,‘/c..‘.,l;}:p.-;a(.-.;_Jm.w:/'mfbpful_.)@f.ééi WL st o
el
CPL WL Sy 5L UFAIIIN b W ol e PG U (515 216 o
Muﬁfuf L psrosZe 1ty f’f"‘i e b nr® t/ﬁl)wrgﬁfu%&fu[-f_
_.g_u“‘cﬂf%;ld‘*_ﬂgﬁﬁ

(Optical Character Readers— OCR) Uit/ — 2L /;’/ pﬁ}'ld (iid)
e J}iulﬁf)yd//b'g/;c?g,{? é!ﬁ::; Ku/ﬁi = B2 o .:«deu-l (OCR) JAEJ}..{[(}}’T
Fledest G Stk fonulbar— gt En il @ o Prald s f Aol
e fS e el o 5 E A o ok BT B S I BL 1 il e




1ZI£CCT
(American « 40t ASCH-E /U A o e (P Vot (A7)
& 71 3L OCR _e bt 4 wxtb Standard Code for Information Interchange)
e st JEE OCR-o (Fbiy fe sk L& S A0L Hoaagie
_‘Lt@y’_ALL/ﬁfﬁéﬁdm
ks
SHL e ocr ?ﬁ.,.?:ur"m%J/Jslnyﬁg—f:yﬁ’;ﬁILZJL’;:/!;T};{J);& -
L ke o $ B DI LS b (o
Jieb
,Tf_Lrn::‘sswc.»h,fu,_u_;ai.gnut_,bﬁum:ii P e = Qe lk /2 o
_D:/ufJLz}le s LT A e il f:,fi bosl et
(MICR) u*"fg}-f 1L (iv)
Coyestte st 0 6 B0 e bol oy 258 SLEP e
s e & NS U 10 GRS 2 e b st 3L
K I L b S GG 2 Aaribinildie $dL L Gt
b e s i
- LA s o L 16 MICR
ks
e P Gl b3 Sy o
S AL e TE S ey A Ul e 3 PG K ST o
_labruf L ﬁubnﬁ’&k L-)I;»LJJE;J L U s S Gl iar g A b o

vkl
P TAFL Loy G e K Ul by er et S )it MICR o
e

(Bar Code Readers) J2t/50. (v)

Pt it G s S U e I UFUA S 1 B (2.1 ) 360
A b e bW L St er I L NS ER U= VT2 (2,16



Eaee t}u-—srm){{

e I A L Loy fie L yF1Embrdni S

~
Wy -up Lol g Lk P e i el g
DU 3t Ln & il i il bn ;_J-’y,; Urer13
b (e ég)sl&;ﬁfryn/mug &SRSl (e srs)
SFTme bl (e i DWR (LT ol s Fue b | 2098113°322206
GBS N2 btobtnsd ekt $F e 67 Sl it L 55 Nt 2,18 )5
e shide e e by e LA S b
e I A\ vk Ve (36178 (Beep)

f

§ by & nventory File) Jos 21 e bbby Al oa
e toloy e Jided o trit, L3 mdna b/ E
S fi...:"_l.'p/@u;:..l,; A J..{f&é;;lq_ Jlgyr Zv,m:éj/;d,i

-‘acﬂ.’vlfﬂdr Sl s e A

:J!é)_b b 2.@{ by &;{ﬁlcﬁd{ﬁ’udlﬁ'! Kﬂjl: ~
U e LU U Sl 10430 e b U Kt s ey e T el
gt s bl S e b (EPOS Terminal) F% S Tetly b AL

Hysski216 Y py

ks

_dﬁ.gg‘,-—_d,-fmé‘ézﬁt .
e b e Pt e UG 3 e LKA S o

Uttt S
Uk
S I D10l S e Koot e O ey e Uk 30T bl 350 o
_é.lf::’s‘_,ﬁ'i./ﬁm

(Voice Input) b*chlujls (d)

B E S S LS s Sl St ST S st on A J’??.,,n
ufj-'..sh‘)l/y;.};nt'é BWI%LJJ{%LL/;PLIL):){QCJl{hltetprete]&Lz}J)&p




1z ceT

Lifu[u}i;.:rl(’li? b!l@L/Ji){}?&jwujl!ﬂzﬁ!f:-‘&.tﬁdﬂﬁ th’b..:’.;_r.}
ffjﬁ:;ﬁbﬁﬁ;ﬁndlﬁ’!B’g!-.;.ﬁ:/df@;&b:ﬁ»f;.t‘/&L?.,f"jf:.:».t:’ leﬂwlz
_‘L.fig_u/ufi./d;ﬂ:.UTéuié’Jﬂu;}lebLigédsﬂ;;ﬁlasﬁgisi.qu,ul

s

..é[gﬁ.@b&‘l(dﬂ»lbﬂJﬁ;?@ﬁéﬁuﬁgl;@urﬂj .
Ul

t.‘:J!:)l:‘:...bﬁﬂl;é.:ﬁ‘bbf;’ﬁ:sﬂb«_%g&ﬁa&lJd'../ru.".-it'-"-':fjlsl' J}L’:u’:fi’ .

- t‘ﬁ:ﬁ}-“:’slzbu‘w{é

-ujLL/dEF’KJL’Z:ﬁ:uL)M&f%r;;’LfU'l:-‘fjl:T .
J}/’-'fd.«ri.r (e)
by &bd e A bl S iicae el e K ert.d L0
{._*._fi_‘?..{_ _U’y?l)j,; J(E‘:‘_ iy LySiR f ."%fd‘bl&id!;ﬂfé;bé:gﬁ:)-%
I E QAP ity s S pogt & (Keys) S L u”"";k’l,rﬁf:‘;"
bl £ S Pve 22tk e bl IOk,
ks

_ér/ﬁI}:)fJL)?fjle,qul&iﬁ;};);ﬁ{.ﬁfj{ﬂwb‘;’fqﬂgj .
kb

_L,féﬁfi;.&bfi’gjflﬁdaﬁ;i.r{ .

é‘;kdxug?’_ qu_tgﬂﬁ u;'uulz;_ &!: &J}/}Jéj%}ljﬂi&./}}_g}(bﬁjjﬂ|_‘.-:_f .

_x;régyufuﬁﬁzéf b

JA:J-..;/"I--@'-L (H
e WM LK B2 b S B A () 1
S0 K K e brrs s 3L A G e K
a@ﬁ(%ﬁf&f(&)tﬁ:%&@J&BJ@&J’J.@LMJJ’J a:):”fd.ar’ﬂ'(/’.}



Eaee L}&:mn){{

Z.A--/rbh}):f{_ Ué»:;f&;;{gdfbw(z. 17f)JT._, -J’umgr
S e bl e g’;sbﬂ_,gfﬁ:_‘é deds e 615
sl K("Jfgni LK TR S ot Lisnry & e
(Credit Limit) J..ué):;:l.ﬂ};{f LB R b=t
itk /;;.J,brufu;g;_{;ﬂ_@g A0 Tse bIS
Ve Tetiy Ul g un P 2P e C ESVINEI oY (:’ i
by & F3 iU - sz (G L Syl s AlFug)

BN5™ s by 2 Sufn: 2,17 (52

- Cle L;:l/ (Electronic Point of Sale) EPOS - .:-.5;)( E‘»?‘a.t‘lg
ks

ST (Stripl§ AUt (Fl by 2 JTK
L IS K s B Qe PS L Lz S U e T IS
(rdmnre wslf
e bttt b Ule b 666 ‘_‘g(f-?" CIDI
e bbb e QUTHAL §F et i .
Ul
g Ccde;JéJuajt}”m)f?.Gcﬂéué P
s 1SS b S oy e TP e SO S 2 e o
AR o2 SR LG S UK st Uil
e C‘:b y’J_;f& $::‘:r;_;-‘.'..;.g;:‘.t'hggdb:’b@ b’;:kfhrﬁa_laaﬁﬁ‘aaﬁfdmf
uhAxre @ R
r/u/,ﬁr,Tg+ﬂgigi,g(2, 18 byt ALz kil
dseedd (Analogue) S5 1 T4 ;31%.?/-.‘.;3)@":;3:{;_.!);!‘4.
e Qe e ST
=3 Gl ke Oyt i A WPl el
P tsf bR FNL L2 L P st S

oSl e L5218 K




1ZI£CCT

(Speech Recognition) 5T bl bty sl Shsd 23 bummietlos e A1
% & A~ Teaching J{’ L L ST Utoe sl Gors b1 S Gsl
-tg/ufugﬁviaf‘ﬁ:ufuf:}mﬁufu@ o slee $nft)

JE 16Ut Toi S s &’f“r,auu?ﬁugz.)l Ej;fu:) IJTJ:‘.;:_..;JJ} o‘io{)‘-'-’x Uﬁ
_ﬁs.b"L«&JIL&-*LEL{;;}LJ@.‘LE‘E?Q(J‘;;%Z{M}{{

ks

2462 1€ (Speech Recognition) k25Tl Flos f i L AR St o
oI e L LS e S 65 San fos g L S E
e YU P2 5L e tTh SSostel 1o 2 e s
.-;LLg&L.;uf(e-mﬂ}dfd'L[presentation)f“::-z;a;.,.fﬁff‘_wb“';/@@;ﬁu‘?@ .
S
Ul
DL a0 P Gt P Lo et SRS R SR EDE £ o
A el T e $a sl b e tn et F’
S eplsffibic (S et kil PO Ste s SRt ) G6rimT o
-.‘.f.ah_m
JT(Musical Instrument Digital Interface) MIDI (h)
sl L2 AT e = VTL 5 (Synthesisen) 7 L8 iz s A 1t A
st St ST E S ol dust VL G it b/
L3 pitc)E <t 2§35 7(2.198) 2 bl /i e su S TMIDL
N e bW Al e v et

ol St e e MIDI S e B

FOL S bia e to L Lo S Pt
P UL s TS e 16y &b S)
| A S gy o US55 500 2,19 S8 ) b du e St e ub e




GAEE Qilotynt g
LIJJ’!JHU”/&M’/ [’Iilne]uﬁitf:g;}:.’: J?KJ".JT;.QB)IL{;%_")&JI‘P'J&LJ"C.L‘LP'%.I
-T2y b rnrdvif

ks

bWt s uedi_ gt Qb Bt fedie s B Ui Qb dlre A B Ts 2 o
I EI o Fodd £t Uite el fe (Foler LB e
_ii.fr":l"
LA L e L L 5P Lslebv(Compact) b pertl 3 55 o
e b5 1 /206 81 sl P
Ukl

e bnpedndEnd Lod s bt (L L S Posyloens” o
L?’Jjjé}fb%d)}/b:ﬂ;é.“‘!&:;”f’jkj :JV%L Ll;flu’lia.)m’@;urbﬁ;uﬁyyi .
—£?JF}U:UPJ
ujlﬁf-}'Jﬁ"ILdJ:‘.f 2.2.2
..4"..aﬂxﬁs}(:.;i))&)du‘:é.LL):FI;{’;}P:@__J?;}%JJZ uy‘l)i;;ﬂr])i; uf},fz.f
SALBI) &L S (PN 126 s - briacte = (Cells)UT b ot B St
e %quL/@ﬁ"uﬁf&m
(PEEE L)
Jul%.lrlbﬁf.rg‘:% an:«»/‘.’&é b_.ié .:J!!,J‘,Jc)lzjiLﬂff&bﬂo&hygﬂ”@df;{
LSttt et a tIGE ) VTE AL L bl fa it sbnd £
bl — Lﬂ;ﬂ;é@g{uﬂu:,/'}d:yrud;k_?uJCUbIdls
,u‘ig‘é. Eltl ,LJ«c%..xjﬁ)c?l_;wmgLg@.rwﬁ,}u%,pf’dm’f b
3?{'_ h‘:‘”’ﬁ}:—f:— ':-ﬁ;':’}&( U':JL*J._ELJ:H;E&”J?{LJI-‘L t‘}fé‘a’up ] ngj;f.‘/f:_-
HENed U A temerJE CPUULE L e Ut Bl U2 s2d cPU




17 CCT

SPB L S o 2 SSUIE S 2 A UG et T2 1 p BE e ﬁe,_;mfn
_(2.20LP)L,Q¢3C£U ﬁﬁﬂ;iugﬂw‘uﬁuﬁg‘wﬁﬁ

Sl b 3
% o s /J Iyt
Se oA ,,_g:jgﬂj.,,
B o
v e yrest Ikl
sl 6;15;‘;
Seg L
S35
SrEren g vt
Se&ien 78 | . dﬁfi«
rLJuf Ut
= w@fﬁdfﬁ&)&d);;#ﬁdu{
Sy JE

St LU S Ay 2
U U'J-llf Tj,(j‘fi'-? .3
Ot lor® i sir g G S S

ui_%éﬁlf'd.}}g@)ﬁ"ufg?{_ﬂﬁm Jl.},ﬁflf,l.ib!g:[Storage Capacity) 5‘{@};’1
-‘;Cgﬁwkffg!b'/l&iufuﬁw;u:ﬁb



G E Jiks !5’,-_-I,"‘.{";!

&E?!Jaﬂfd;ffﬁ;;é’.g_g}t‘fvy}m ;U?-JJL-?;)::(L [Specd];ﬁﬂsld?:Jdu‘f&J
_g,{.!'l./:.‘g;{ﬂ& LE‘LG’JUTG)}‘:JE;J&/J)IVE

Sty JF

(Ul:sldféﬁ;ﬂ&/ﬁ{ﬁ%(jﬁJ;ﬁl‘;é.:fc./fié [cache]du‘f/a!,;j;’lJ!-JJIJ}ZJ;.-;FJ‘L,:
- QeI U e b AL b e

Lov g L85 (Contents) il Fre i SE IS Gt CPU 225
LIt ol e e P B L st J)’-J/fsg-e'—ﬁ%gu"gﬂﬁbﬁdf OS2
I el CPU.»_f_LL/J‘g!
f fome S e e o8l UL ST CPU A
el fes g oin S T Se gy i S 89T 2 (PO) SIS S

555 Glamp S i s cur o (T osrsacddroy e oo e joy (IR ey clds

-< L=LS (Decode)

5" ) CPUS b 5,5 a8 ol plin ol o 2 vy {(MAR) ey i jil (55 gomst
Se Sl Sy S Ll v S w e

p 33t st e (MDR) foim) 43 &) s oo £ for ;03 i(Memory Bufler Register) MBR ) 1268 Jail~
e elS S S5 e SISy dl 5 L anyd SCPUL s ST 2 b 5 CPU sl S g s
(ArithmeticS CPU , 3 g3\ o)\ ool s Janzd S ol g G pnr ) S daie pls fAccumular) ACC
ne BlrlS a S S sal oS s Iy Slor 57 ol pany)3 S Logie Unit)

;JJCPUL;ESMYJMA&;;%Q@-W PP N TIY BSC R S e

St S (832 030 e 1l (g0l 03l o
\_ : )

(Cache Memory) (5/+%, 73
é)i;;{)}b(}:ﬁw};y{dbuﬁ_Ers{diﬁ‘lfu}-‘a &ﬁd})f/’{:ﬁ;fdhjlf’?fdjﬁﬁ
~etld L

Wl gt Fioog (221 B /6t e brecpustJnd
e 8L CPULH-o b/ 2 mICPU U 6L §st M U CE e\




1z ceT

RAM U r/ﬁf”&rwﬁm_—}wuﬂbfu_f_ bWt L Lo S
Jlb.-:-l“iérll'j{)‘}l&;édaf}’fﬁ) BJ:.«’JC/-'G{ & JJL.T_. U‘ﬁa’o)_@}gﬁ'&ﬁ?&:g Lé&j-
eyt

d@ldl}l&dé’)fb!\_)’l&..gﬁ_‘a. t'x'?‘(/ré/ul},{;u;;{JJU; L@J!‘V’I{j}bL/l;ﬁbfﬁ
-q_.JJ‘?J//;‘%LL/’«'-’!{LJWLJ#(’E[Cache]djj-{::-«.:'._L?"u:?faﬂbldbi_ﬂ
~

v- 2
) bﬁ@“”£dm‘.‘ﬂ)
\ S 251221 JS (*5%’5‘3_'?;1.:4,&)5, !

Sy

el

0 xyz

1 p.dq

:>< Goane| Llere LA LTl L &

2 abe

3 rgl

Eogast 32 2 ot JSB

. : 5 s . iz )
22 hﬁ;gﬁ‘ﬁaﬁ e Jj‘-:ﬁ{_;;",u €. (Cache) U'!
Ll 2y o JH Sz e ot PUUL S st
it 1 Ul By P S e K s

gt e GE E iU 5B LU 50 (e O
=il

e T AT TR A R (T
e Pl sl Jufgbb e oL Al ¢
-‘a.aﬂafJf/Bu'_"glc;.le

J

Gy Y-

IS g b 22 S S G Gl (e e St 2
e (ryICE Integrated  cireuite b, —e b/ U e,

< G Sl S ICPUL g oo L1 Bt P86 S I L2 S F1y
J _q_t'/ J—’fl J~ (Random fashion) il "7 I S#2 JICPU S &/ =il J Sl
ff&duz‘méié_,ﬂhfcfémfu:Jiga:;fcﬁﬂtaifu/;_u:wCPUfﬁ:. ¥
N RAMﬁ_.f_ Ost bal p = GACE Sl Jﬁ; P 6t Ay e Cﬂ)’u";lf@

_‘QJM/Read Only Memry&gROMd/swllaJle.(Random Access Memory



Gl JLLL-: !:‘ng),»:;f
& i v

w;dmfu/l{ (ffJ(CPU..a.;_ Read Write Memoryﬁ RWMrtw)y‘u_l,}‘f_. L RAM
Read ﬁz‘L.t‘::bz’/;.ROMﬁys}Kdﬂfd/'L;-‘a.Cﬁmi’__{»lﬂJLJAJRAM;Q&;W;
-UE':JOrﬂy Memory

#IROM =7\ u‘” 5 ! d“"";{: Jy: Jﬁ, S (Built-in )a}__.-ai,;»bfb
e G SUPE L - bl RAM
Read Only Memory (ROM)
L e lo o fedutio b LrK (Read)2 % GG S 2 b Al e
S 5T ot S ectn [ b oK (irite) 2 it S P2 CPU LSt
Jf:'u{ﬁdl-‘a.ﬁﬁlgJﬂLJLLﬁROMJa{b}./&}J/‘L.?‘h’(Rmd only -t/
Sl
VI ROM

et S o $ale — ot oS ROMy A5G

ROM »2/sgostli

d@i‘c.t‘lg“chr:f"I{_Jﬁuﬁp.f:jéxﬁf.‘féROML’;5uigﬁ+d,ryf.'o:ROM aﬁr’!):{_'u(uﬁcg
..‘Ll:ﬁ/ Cf‘ut'.’.?.gROM JUL}’IJ'F:’I{JLJ};'JJ{J?}:J )?I)j{.:«!ﬁ»ﬁy}m{;ubi

ROM ey o tlisto

~ LE 0 394 L st o, “Read only” e EROM a1y Sasd 1y isle
| (Programmable Read Only Memory) ﬁb»ﬁ.&f)ﬂ/‘:{ S04 ROMY, fj J!
L ey P w26t PROM - 5 S e 1 e S < bl PROM
U ntd g o S 2 S S e ol £ Lt JPROM 2 Ll -t

-2 Ust(Non-Volatile) S11L£6 £ PROMST A4 ROMS

J PROM(S st EEPROM s EPROM (U316 s (S 1oy 5L St
S (Erasable programmable Read Only Memory) EPROM- /I u.‘."'b"ﬂ;




IZWECET
(Blectrically Erasable Programmable EEPROM J e (FbLbez5L Ut b 2
~e (FL e I t558 ek 3.e5 Read Only Memory)

Ll L Bytecfit i i, SO U /pbe (7l iUt 4 5L EEPROMG 5 EEPROM U=
Yla &c:i’w}: guuy.:»;f.fuf:}?u LFZ..;.«:(S»‘: J*-‘ﬁ.‘;&mfu EJJJ}J‘L-LEJ/JLGL-;‘[?: dngl_'-"’l,}» ..Q
—e LA ) et JWil

(RAM) Random Access Memory
cpthy s @Utond e by b LGS A K_2RAM
_V_’;G/G!t’i.;;?o:ﬂl&ﬂb’[b]ul

St SBe S N f@fﬂ;,,&»{ J"gl (s
Wl (esiition) L I ela il e Bl S G Ly sl T AL
Single in line Memory (SIMM)& (4 &/ AL 514 { oRAM (ot Gl
e 3rF 4 GB =16 MBUL A f 7 WS RAML < (P 16U7 27 Module
(U1 rRAM
-(DRAM) RAM 5~ 11 (SRAM) RAM i S -t (o2 2 RAM
(SRAM) RAM (5
S b e Gulbe bl Qs U S Fa e 341 _Fmh {3 SRAM
Lﬁc)bdﬁﬁ) (S L RAMJI_J.*; ﬂa;:ﬁ(}/&gul;»ﬂ L e i 3P
66 SRAM-bwe e P Ut ik (oSS F a2 s FsisiStore a bit)
_%Jﬂ.:u)/‘.’&ajuéju% E/"_.J!EJ{JJGJJ)‘:JJ)‘;{_J/‘UW%bﬂ{déd!db&'f
g#
,.‘4.&;‘?JJ‘LVJDJaJLJMc.SRAM
Jk

_%Jxﬂ:mfc Power Packing Density JJI;;:.?.Jxﬁ’ SRAM




G E Jiks !5’,-_-I,"‘.{";!

(DRAM) RAM{7

" ﬁf@;g&;#umm e bR /“{fcga. SIS Sr2
(T, 10 e byt St d S Pe LT tid Nt b Tl o
DRAM- 2t by A1 A e boloy S e Kutmd S5 Sterin

Bl bone St foite E 0L o 10 6 mtfin

37
e dnfefSE s e drnls S
g6

-t €t SE b8 Gﬁfd{%@ﬁa}sﬁdﬁ; K>t RAM J)’

(- N\

(Complementary Metal Oxide Semiconductor Memory) CHMOS
Jasial 5 - oy ST CMOS o & G50 ot S 300 S 2 S pend (5 S0 s S ROM, ) RAM
ng Bl o) 5T G5 g o8 el o) Ko s ) (System Configuration) S5 S i
U5 e gile S OVT (L3 (S Sl S OMOS A on ot BIOS $ U N 548 or g5 S g
sl Sl e e Gl U R S b S e S S «

.

23l RAMAIROM : 2.4 s

RAM \Ov ROM
ot rFipse Sttt
_‘L.J/Cf,;zﬁd‘ﬂbfakﬁb!, -q.aftf'{xfdlpf:.kﬂbl,
ﬂe.ahovﬁé&bubli‘a.akn&:&[}p}&ﬁ _un.?’éuc ll-blljé?i_hg_l,;/&:};:;(ﬁ
< CBLSEIkE e P B S fEL

Jetemy e Glod gt~ EgT | e Gl il e (Boot Loaden) sty
S s

—URAMGE 7 RAM | -8 ROM o EEPROM:EPROM:PROM




|71 CCT

St B Ssull Sk

sty At J#Wiu"w“gsé OrSumlien Jid 5l St s b
_Eﬁlgtgﬁxfu”g!yl;,lz%.;i&/-‘-?{ui‘;r-g;.é/;ﬁﬂfj%&3;,1r-I,f:.;("’

#0act by e GIBGIAE AL 2 Sy e bl GG A S sbr S5t
J!;zf.‘ﬁswf&bﬂr’lj{,,@.vﬁ/5’(Non—volatile}..iw'IJ-G’tC,WLQ.Jz"'wa'IJB'L‘
bl e b B o 6 e S SISRRAM e bl e e 5
tde S G A S L U Ty, U P AU e SssROML
L ide oS\t e ety Doty Pl
sl TP e /3;4-_.},:;{__@;?'!/@,; LGt e (Fbley ol a5
kbl Stk K;.umr?fum,gL)?(ﬁ;J}&ﬁgﬁ[Back e, o
Slosnlehzrt Jiue tont il s8mb gt i p6i P 2/
«(Floppy Disk) C33_0p S/ bobne b ot Tie bt §i S
U eru’ixié;';?vww_C;u’f l:z‘wi..;;gr? t+(Hard Disk)A-33/

-

\.

\
(Sequential and Random Auxiliary Storage Devices) QYTJ@P|Q_’W@_J}6JJ¥G,§;
31 koo Sl iy $Sme (5043 030 (5T NT 5 sl gl oo 8] (o 2 S e S S LS

S A e n e Bl by o el s S5 0 ) gt e s o e ST eSO i 55
Jeir S o (ombliie (5 Uy S gy e gl fld S iy o A rer S ey ST B o e

b a5 S wﬁjldﬂkww.iiﬁ CSU S ) laer S pdiy (DS C) K5 oS5y 57
mablide o S S Sl oy ol i o e 0B Pl ool oS o g S (Disk Drive) 1,5

e SNl 5 b Sl

RTT L L P 4

St e s 5 e Sl S S 0y S (ST S

(Floppy Disk) Jiélﬂ
Ve bbbl g e -_.:«__c;m-" bz‘r)..g(ugétl«fu‘f Diskettes | Floppies){-5( b
S (Sector) Ao (Tracks) {231l L58-e §F I prelZe mic /S
e FPplinwtee AU LIUAS UL gt G Sy L3885 L L3t e b Bt



862 G tod

JQIJ)I{_C‘)?:—/J"“CW/J;QLHJ‘{_WL .—Gﬁ;&-u{?é{fl)h&lﬁ}gbjhﬂﬁi Jﬂéﬂ’
_.;,{;LF:UF»IJ’; L»;?g_ Jﬁﬁ’d{[Storage Capacity]ij?

..é|3 Vzdf:)}:léﬁ’f& -Q-VE&QJ&VCU’:;L-JJ?»Q 1Y

221100k & 2l B, -3 Lk & < 1987 L LPCE & bbb, 615,
AL b 1 2MBAI360k-o Frep e S L1 2B

LA GuitJes i S e risid £ 5o s(2.22 )3 25134
Gsrepto§ Eustrinstifd 5L JUdis 1.AMB = 400k (2 QU inaah L& st S5 1
-7 1.44MB.s/(double density) 720k‘/’Lf(‘iuf_.£PC-{_

(Optical Disk) ST

I e lalley &K A Lty (2 e o Gusit s L3 5T
sl WROM«CD-ROM—f 5 F47 | ("’ e FLAILIF 6 GB (Fakls B¥_C3
-Erasable

br P TR Liest e &2 eD-ROMS 150 ACDs ¢3T:CD-ROM
(2,23 B)F LU CD-ROMs e (Flloy s sme Lile




|71 CCT

32/ L5k £15LIWORM -"Write Once, Read Many' < —*§/1: WROM
- &6 S ep-ROMUI Ci 0L e (Cpblls o L

i

Sus sl 1 2.23 S )

~

Sig sl

W GSE U U1l (e O L 05 6P e (P o2 O3 STy ¢ Erasable
(Erasable Optical Disk) Jsan.;kruuﬁ-ugz,)mf_ﬁ;ﬂwﬂg,_gcﬁg

\

SSde: 2.24 S5

—e bl

(Hard Disk)[35/4

Wikt 2y e (2,248 L5 ¥t L5
L L3y e Ppititinliany L3t - (Cp
N S AL NS (IS 1T - N Sy S -2
& w6 kaRead /writessy }re/:_‘a. sz ng{ (Platters)
=1 ety ke Read/writep Vo ke kil L3 Lt
(Track) £ AU ;c%ﬁ_uf,&w,;;ﬁ,; b Tos b 2 s ld
Qe FOAT 2 P e e L3S
#1( fLu‘Lg)/‘.:JhJ ANV MB £l ¢ L dl?..g.
S k1053



EeE g}l#—" Il bt J
»
(Magnetic Tape) .:..:u':bt?‘

S6i S tsyur-e Ul gty fe Bl Sy Li(2.258) L2l
s Smff_;gdué_@ S L& 53 2l ndind £ u:},;;{e.ﬁcif

7

e GWnliciutd B LS Lty Lo (P U 2o T il Fy A
iz Sae Snobien FPEL Sl e tra Garen e i
AL Gt bl d L)t bk o FnFoBY/L < KB

-~ bl

G ek Gﬂé‘)‘}‘l’jd/ﬁ; HL P 5dug

e /r6=F Leru ﬁ.f..dﬂ:'g_,w,_ —e $nt sl cPu,
e S I S BBy e olern,
e (st TB sl GB}?{{ é::,-?n -« (%GB (MB f—_;fru{,“//tf"d/ G
—9@n;6:1;ff;ﬁ~€rsgff'ﬂkib —‘af}nadﬁ'&%uﬁng»'cﬁiﬂ:
:.«;_Eﬂ&f{&)b?ﬁfwib (2 e Gy SAE S
(CPU) Ly busspr 2.2.3
S ls e P .ﬁﬁgfﬁﬁ;;-c._ .g;l,):lz!c;_}ﬁmiﬁg;‘;f bty e
< IS L Uiy o b AL




|71 CCT

Lo B DU ko= e L3 i e U CPU ey By e
Js DALV U eI CPU - e b B e s o ot Lo

ety

1,0 (a8 02 1

< 8 S

25| 1024 LuF| 21 KB) 241 1
% 1024 (MB) <#LE-

</ £-1024 (GB) 2ALES 1

<A €1024 (TB) 24412 1
<AUA1024 (PB) ALz 1

J:&;'IJL(.:J?_ 6/ s Jf{ ..".«Lbr/fs.; = g))'-.?. de}ff""-ﬁuﬁfﬁgaﬁﬁ
e Qe M 726 S 2 (Clock Speed)

- G 3110570 S vt 2K
S (GH p 2

e Arbea b BIE L 550.45 7 74, 550 M}uu@;.d?vwfy;;;iugéwr S Ut
PEUE (GH2) 35,00 oS Joa ity e (PrLTEIEE L o S 3o ST K
SRS

(Arithmetic Logic Unit) & i U &4/

MG GorIubug (Ingical}gb:sidv.; Licbmay by Mrg. st S e
c_‘._"q.?éz_.3(@"&@)“3&5&4701’1];1?.%3!,)..‘4.{Zsl'l;'IALUuié'}u_?JﬁL)dJ}EwJ“ﬁ
wl e P e o Bl e Gta...!rl.g"fi/ UHE &;f;,_fﬁsrfﬁf
S e 12 LS AINL 5y Aorrte & I ittt

STl TBits S




2 10 ol
Sl g}LL-: ’!‘J!';’}:;l

P

LSS P A S S s il )
it = g
100 = A
100 =
\ w0 = el )
4
e eI L S (Decodation) S Sl g - (EL LT L5 CPUSL s 27

A

{:.r}bidt"‘-;ﬁ:..d)UEj&gwﬁj%L-ﬁ.&’!{!fl},;rﬁ-é.juiéjﬁluf “IJJILCPU}-'ZJ
TS ) b S U ST E b sl el Ut Il Aot
(L3355 VU LUk e (Bonre bl Bouitd Bl ol
u'rrgi..gcxjf 2.2.4

e b L S R e PO E i) P Fh e e ST 2

A LA g 3T T UL 2 s,

kS

.:.-ifrl:

: L,gé;«&ﬁ;éc-u,é.t?_é i 5L P sT
duﬁu‘ﬂ;utgufﬁd%l(uijgiugLanLﬁ;_ﬁfggé_g_;iTL(jJ; : .:.;..s.,ifqb’b;
AP e bl Lo S g )t i 5 o (S

A LT e b R Sipe, 231K

AN 2 g L T i L B L5TE £t g 4TI
334 AL e PR 1 Frewsl I3 e (R b1t T s Gt
—e FLid £ J 1, »,0VD/ CD/

( _‘Ll?'lg“M&“Lﬂﬁﬂgﬁgdt‘;w/@q{uj&jd@daild/gbﬁéusl/g’ldjb/jfbﬂ/‘-gﬁ{ )




1ZI£CCT

(Printers)J#y

Jj-‘,; £ Jﬂ_ﬁ‘{-c‘_ L‘a;[..,_,«lej,;jf« KU d;ﬁn;,u':_s,m;_ uj;ﬁ..i.; LTkl 2y
_.:;J@J{)?Lﬁ{égﬂﬂbﬂwgﬂdﬂigu

{:IL,ZE &f..ﬁ L.}'.’.';Ju,:ﬂ-'-j: oL Z,)’d’,’;b —*¢ (Impact Printers)JFy <L
—Lk/u.ﬁg’fgﬂ/(pf"ﬁs.yél:mujL):PM;U@“L.E‘L:/’%H/‘}(JJL L?I.L. 10311
g3 AR I EL U s JBS 3I)t fy dneleSy fg 2i F
EFy Lt GJ;:“LEL?LF.;,:L?LQ_?L/ﬁ{upﬂuguzcjjugﬁ{ J’Uu:j’-'.; L
e Haslid LISyl

(Dot-matrix Prlnters]u“}:{u)}-’-'_‘di

;;&Kgq_t‘fdmmé,{ &rg’ (2.26 ) 4 _*;{K},;J/‘-fhzgj
&_EGJLJJ&,LE‘»LJ}{L(DJ/JJ,HU}J&: ) J;ba!q{&!ﬁ
b3 FTe b e o AL Sty e i L
Pt L S aogunB e L Ui
Sty b et e Lo L AL

-Gk

5 o pa b ;2,26 S0
P e SN

ks
Seilay e Greptbedl LEQbubt ol ponbiize orbi U o o
- PG WEI S S
_g_t'ﬂﬁ;«:@fﬁ_ﬂgnlyfgful_@.mL:-/..:SI'..‘:'{Kulf.:;_.fu’li[/» .
Jil

B LT et il vl il o

e Gi6ay e SULA62 J5E (Non-Impact Printer) £z e iot, un b G2y L
QL BF Ol d Lo Smpe ity gre s oppldmyndef
Fpale B L S8 e S g &S )1 G (Inkjet) 22

2P o S Py Ly ot fkolie — (Laser Printer) #; s 1l (Inkjet printer)




G E Jiks !:‘,-sl,ﬁ):;l

it 2 &SP Lnl g T L L 25, Lo i iU st Uss
_;,gi./f?l)._‘/? <37 (Multi coiouﬂggﬁ; /:r_/}

RIMBTY 7Y ‘,ﬁ.rg.wsufi; Ju;»’-'{. e u...-fcl g?;}s/’:'!)u JIJ in u‘: cjbyci Jﬁjbgﬂ.;
_‘a.l!J[gL‘-'ﬂ’fcu:}liys!qubpl@{ﬁ.@d‘;@&@ﬂ{ﬁ»i%pﬁ

(Inkjet Printers) J£a k]

afz:lu_?..._.-?,’u:..‘p{": (W}:{,_‘L bl l,;UL*'*""i K&:’b&?@ﬁuﬁ;m(zz?f)gﬁgqe Y
u’.ﬁuq‘?%’..Lrl‘)f?ﬁ{uk)—'xﬂjﬂiﬂéUT@f.n)L}{L/J{;L-)!-LEL/?“ I/j_‘f',; LJ!:#"
_g,fé.))lsfé.E?r’./‘ﬁ'{ggjbuéd?{fﬁ{_%.)ufé}

Jks

e bty bﬁr}...*.«’{d,'i.eaxﬁd bl nd?f Clepenkle

ZiTEM gL funpb el g b pos Eie
e bl SEil A Sl
Jieb

e e Bl Frd Frie ki e

37 (Cartridge) EAKEITL bW J1Euife fd Sl e
-q_b@ﬁﬁ:_.

LBkt o

(Laser Printer) (£ ..b&'lut)}.c; /7
.‘«..té‘12L-s)ugz_f(?:/‘ﬁ{dﬁKLJ?&IJLL@E:‘%;{%
§EL0E BRI S Ty (e b £ s

-~ b

ks
-7 "{LJL&'(_I}‘DQIQEZ.)F‘{Ljajﬁjﬂijl)wf{)ﬂ .
_@Lﬁmﬁdﬁr@”}gzﬂuﬁibﬂé.::37..‘9’{9:‘15)&;4 .

Ve

L Adeelki229

J/




121 CCT

Ut
_.;.Jﬁaskjtrjdélﬁl@{;ﬂ .
Ve ™ _‘L.Jﬁa}'[:}t'r‘.v;:w’l'—?@{)ﬂ ®
_ufiﬂgéfzﬁf:la//&.gﬂ .

(Plotter) /ik
L.«_l,uJ‘l.;JiKm‘:_ ‘ﬂgig@ 23T L %‘i’u":}tg...i!fé)}l,g
AL Lo b L L il e b LG
& s1e G (Plotter Base) 6T L& ik L ety
7 ik )»Pd/» Ak (2,20 F)e bl Uk (Flatbed) 4 2 5Uf
e-(2.30U e bl 4 osz e b e Ju 2 L1656t 1o S (Roller Plotten
A AU e dnfird L F o E S ey 5 Sk e
Ao s Utk s TS A o et b S Gt i S st
0,08 857

L ANy 2380 S

il EEp e s e 2.6

- (U -
LJLWIKJ Juﬂ_..»J u,Jdl./ d;%.ndﬂ;u*ul uffa_&.«wﬁu/mluz.)f'ﬁ' LA8H At
e bl | BT 7

G AuES g | U 2 ALl

i LA AT
L P A i | o P AVE Pl
AN P F A s s e

()f‘wf-ﬁuu‘/.‘éﬁ;x) &UTLBL)U:{

W b i Fosg L Jor e (o b e VT s §L L T fo T
- el J&fﬁl £ :(u.!::"'.'u;..zbﬁf JA g—LfGJ’/;U; J“uu.?é U}uﬁ J.z: ir:_.l:CLp




G E Jiks !:‘,-sl,ﬁ):;l

- - - - r
Ld.ﬁﬁ:_t,gﬁulﬁgffa:‘_tclg krtffcf_d...?b 116 (Buzzers).
e GESFR i
i bl lled 3L AP S e T Bt S s
le Jpls/"‘f,._t_uié e &KfJL))'«‘L.JI-(ﬁ L,_gl.gl (Robotic Arms) T

=1
/

(Actuator) = W@1;l?ﬁ¢.tz;=fi,§gg’(mgi¢4¢§ St

gyl JeeSTs 2.87 1S58
_é.t'k?l.‘n( \_ H JJ;‘-‘-{ Jg-“' )

A oot e b S s e st U
A LKW L Ll YA e b

O P-=s RPN 11 [ 02
[Termjnals}tf'?
el £ el S 3L AL AT Bl Jusm 16 e ST L
Cﬁ'fcﬁ} ,s'f], (Intelligent) &2¥ Lf' 6’-’ gy Jf};J_L{Z J..*.,»?U-ﬂ Jﬂ:‘:{ -
e Qb FH(Dumb) o

£ o bv(Firmware) s (/s A5y (s Ghod U2 Pt F o J2 (22 D
mé:};rrl.;,;‘..ﬁﬂ{&iﬂufu’-ugz_n};zf;f“{i:{ e g.;rgr[ur(j’-’,;&;mﬁ
fﬂi}’:{)ﬁilguﬁlﬂ.‘ﬁd_ﬁ b J‘”}:{ {PC]):_-;r '/?_.‘LJ;?QPU#J..*.@ .._*’.ail'/.:,_; O117%]
i LI 2 S FEbLA L (peers) P lsiHostiU sl 2 Ll F 2 e s Ao (Bt
(General Purpo se}:;{dﬂ-ug Enlly P Fres owi_z"_ J;f.;»/z‘gf&' r)i; s
& LJe Lus ¥ e pe Jed ¢ J 7 -(Job oriented) 4%l ol 5!
(Browser jzs &A-uidly sl (£3r 2 < fﬁ/ P ICSPY iy P L;-’:{..,;j-u
Fhea bbbl fulleiizid & urb Ay 7 dob oriented-< b T#1-L Software)
E38u A I ATMU A I s HZ1Iob Otlented
—e blUbi bl et o i S fjJi,ugJL'}'J’)_’iédlﬂi

S b L0 TP e b Main) Fusl S Pt s 16 F 2 as
el 2 e LB Qe -2 S ey S s




|71 CCT

(Video Display System) (ygi;jé:

e t‘ﬁﬁ l?.'l(?l»rl.fé'ﬂ,{:';fé} KPC_.T'_ t'/rf*' l/:.@bdﬂ c)_l_/;:é/j.g_'.,gﬂhj; bﬁ&?{és
N\

sAG (@)
(G S B S kan2) Jeiihs (b

(:’_af?uc':f’.ft.-g_ DTSN NS P re ST 2
(D) &5 P 5l (CRT) ok il o b W K G s
e U L £ s g 1 2 o Qnk s ST USCRT
495/1,_,,{' Ul bn il J’/ﬁ,u:&.;_&ib?uwn
Mg s AL S SENL I TS5

(Audio Response Unit) A2 itT

MJ“LBJ.,.!:?J:,TQ Plee LTC)’:,[,.:.){';{JJL-F:_ ud/rwiufl;ijsﬁc AU
Ser2 s DA e S e i s
< GSIEARS) pBz T L (inquiny) 267 10Uk

T L\ sy b7 e smi8d L prne, 3T
LT e tAFE 5L o ATt e (5 Sty
LOD—p dos 5,202,880 | L2t S0 v s it niy bl St
A2 5L Pt S8 105 6K 2 S

g b/(? 2 DB (OIS 2 o

ks
|_.mmsf.,}.;.é‘ﬁfw.w‘f::»wLﬁ;;g&é‘;;ﬁ%ﬁgﬁ_é‘*};q/l}ﬁ{_bu .
_ﬁﬁjrc:..ﬁ::u
Ul

Al il 3 uﬁu)'q-bf’tﬁbfdi'd‘ff’g;‘étﬁﬁdﬁuﬁf@id{.—‘vifﬁs .
_.f_.Jﬁu?;d/bf'/;;gc..?: JLKHG}.GI%JU:'Q?GKJ;{
-f.&iffj;ffu)&]gfliﬁibdbé_lg JJWI{.L;@;STJ; .




G E Jiks !:’,-sl,"‘.!:;l

ﬁg}g{ 2.2.5

E’u)-g.w?ub’ﬁsbgﬁgiu.; 2Tl
Ewl e 1l &S L i
Sphiedf e oL LSS
g,;,g)lu‘:):;f e eSes LA = T
Ut I n(Interface) A g 3T/

(230 2 (Ports) s

(Connecting ! LS Liwsd Suf
e bl ol £ A% e b Socket)
1/0-ut Lz WL FLB LS i 3 paen Sl 5l 5 oy s il
bzt el P Aargis
S uu.:ét‘:Juj;;un,; Jﬁﬁ.‘f_t’/d&’)ivﬁ Fnl(joystick) 212 =ﬁ5rc;.;¢‘ﬁgi
Sl i i MIAS CPU_.;_&% Eopd s feiy S dss
e -yt Gl (Band widh e sl S, L/.:.Mr&ﬂ;mu:’}lﬁéi

e i load g sl o S

602 Bi2a8 £ S (Byte)ert L Ly §i15 i(Parallal Port) uy Ji1#
-t G et o 21 L3S Aot s ket
AL L SEL L o g § g fuie bo UL Lo S oe 2l

_‘L&.:)jsf_iﬁusl"ﬁﬁ?ﬁ?fﬁ/ﬁudI}Lsfuf.'uﬁﬁ

i (Bits) A S LA L e g sl e (] H(Serial Port) gt
e b L eSS EUG U Ko b/t P (Single Streem)s
NP ujlg;»ugﬁ;ﬁlwz;cuﬂ§r_€_dfaJpualnf,,w..«.u.alrdr,é_xgﬁ’ o9

—e bW e sy ) pd =T

}g{gﬁ;ﬁﬁf&,usuwﬂa’&f_ uga.df[Connecters)Jfgf_‘dgd w 2LsPS /2
bt NNl A fioe e pung e tfd L8 S e



1z ceT

1K A ST P sy Pl s USB (e (USBIY £ sy
&L L& S (Peripheral Devices) = VT$9¢ 127 <24 U3 AR (3t oy
_,ﬂ?.::uJifuo,fujgﬂgsﬁéiﬂf_r/ﬂ)_-ﬂxﬂ (Plug and Play)d s/ { USB_< by
..Qﬁc)f..@ﬁf?..'.-zujé;

J@JL‘:EE,JJL &#SCSIi&sy(Small Computer System Interface) SCSI
DBkt & oL g §15 s M E #1937 U (Datsy Chain)e® (x5
fa/:?:);-sl s 2 ¢ i L ,/_Cf ;5 CD-ROM £ 15 -5 e ;:Sm; (&:32
ﬁg;q?vf tajﬁ_‘gwgf_ﬁ%u,u%ﬂgbﬁgﬁ e P e eoysesl
ey ne s 0L S el e e tiEE

7 )prsg ~\
L
%
s
' Joalsa S &, 2.35
9 L &S Eom Jss )

4

Ui aadt e G LS ol 2 L ey 71076 1w sf(IEEE 1394) #1376
A S 0y b T s S G NI s Sl JvHLJ S bighomyile
ULl £ 9Bk L L3l e bl Ui oy 515 56915CD/DVD S2K 113
(’_C_u. £ [Mux);f%_uf L u}uj!gii.u .t/ IEEE1394 ( (Versions) U
e JnEF 400 Mb/sec LA Fe g sl e bhrbe sy SR



c’_,'g.{.}" L:ll_l.-? !:‘ng,ﬁ}:;f
SbierrSeind 2.2.6

\_.fﬁ.s_‘}lrc..‘:«W:}’U!(ﬁﬁ?rbnh‘zijgﬁﬁjédgcf_ (}ngc:.-;_-s JM@J)JEJL&E@BJ}&{

FYT el e b W e 1S S Software: Bugs)
U AN B L L e B 1§

)/’;s.:)lmlL‘;i(tf"u.’.":.i[.Jl,:_Lgtf{Upgrade]éf?!ﬁg{‘u!LJudﬁfﬁ:
e (AL 2SSOkt S e 2 N

(Preventive Maintenance) JUdo i

VT 2kl b A1 oG- S S ud s Sosits VT Jpd
RS e T 2 Sl Al St e o mehla ol
Y011 (DOs and DOND bt /UF U sl b/ s A1
| y".&)wa@wwrd;ngﬁmeﬁdﬂ,«Jl;I_gﬁﬁLyLfﬁ:ﬁlgfy/ﬂ!dw‘{s

A A

2o 2.3

Mgyl SEL b St Uil L U ssbetoive & pd Lt b
rw)m&r:‘; J_ﬂj_%mK,u(usiKﬁﬁ,lc;yi_ﬂsa.yléi.,;yrw?_ALLt?L._ﬁifé
SGAEIS Ll v Ty dran S bbb 236 L

S Bl Gt tbovd 3 e P et §nd Lofiei gl
Ko totrg se e dUbn e UL b e Wi U A6 e e maid 15T
e bz ggutd Bl LSl 5L e 3 3G

N Tl L7 o J:"%;;jf;;lﬁ)f._ilﬁ}qé;Q‘Jfg_jjéﬁdn
List st e (Chat) e B8l LTS = oy e (FL W) g K el L vy
el - E A LicsaSe A oot £ TES G ol UM
e S ol UL L e §LAL ot P0Gt B FIG AL




IZWECET
d/g}"lm:-_v;’d/&:‘i:-g:ljT_._lﬁ,;;ﬂ"%.l»;i.&hMIJ:I%.JJ?K&EMJ{J)(}:Q o ol
Lo SEmi S fbe Se S osb et o szl exdewi o
<l l:lduﬁIL};{LL}WL“a;bjllﬁ'qu;!{u’?&)b?bmadbandﬁl/ﬁ’b—

&)b.‘?)g.{ufu!,yﬁﬁg 2.3.1

ﬁ‘i{.&ﬂ»yg ﬁ’w ’!}:f-‘:'— (z3&3;3({Se11‘-assessment}qL}I:ﬁ;;id) Lf‘lsj;gﬁ)fl'p?};;;{
=* /) h._.ﬁ“/:(r € Lf,/} & W sa & rl)j,; Syt 2 Suf W Qﬁl;}rl)j_; A AL
SN 2 S e S 1Pz 5 (nteractive computen)ud QUK
i lnt £ SUsPE i el udidivie $Suduld ey
< QST G ALt 2 S i1 1 6 G L £ & St Uiy
Sl s UL L LSk ol Plasion g 18 Q2o (1 st 5912
Qoo LS 2 U 2 Jol fal e BuCind oy 2 S 6 g

RSP bt S TF o Sl s d LT gy B

(Software) =:&- 2.4
Uiz Vb WPl e (‘f"jr.-ﬁ,, cBS P ety —e STy S L
L Liaard 6 L6 LT oI rb /St sl S &6 fiy
Vire Fe S Lisbb-e w?a’c}d’u‘?g;aﬁrn)f{.ga‘- Gudbilaogrl /S
LB e il FUadb L 2 6L Joemlr iy Sl & Ut
e IS e a et U A s U e i3 St e b e
EdUiell el 0n e S ST P e U SN e
“Glbpthpame and L5 )i Uiguog HENL I (46peon it Sindl

. N | i
Shmar e S mycile 1 2.36 Ko v,




Gl él_l.-:!:‘;sl)}:;f
:,f_r@gﬁ&u;ﬁﬁm{;ﬁrb&:&v
j::d.:’irf:"/
ﬁ!u.’k"'/c)&:‘g&l
(System Software) ﬁsd.}l.f("/ 2.4.1

L LI FT BneomSL 2ed2 o oAUl Sinlic Lk 25 e
(g U s S PR L tend g P i e - TV 15
_]_id’f’gm_f-ip,;é,@ (T

1/04Sur«CPU 2 e o5 W LT is F7 BT + (Opreting System) " hyT
A Kﬂ@;;i&ﬁbﬁi S S L wbw:uiﬁ‘i;nJL;@ujlgi
J»ds Mac Os, MS/PC-DOS <Linux-<£/7§ KAl Ui S AL Sl
AL EUvisTa [ ME/NT/98/95

J oL G‘?’f..:.j:!,g.f_ﬁ L./QT;JJ{;(!/(:{_ : (Language Proccessor}/fs{é:@
QL St B frrﬁ{@'y@dﬁ&‘.;,l@',@dﬁ’ldwrfls’/r,_;@;@_{_mdﬂﬂtf
Al K S by

L/_@Tﬁgﬁcé_/.:;,mj ;:,_»:su&fdgri_.f‘;:-.{.&ml,i,;{gﬁ : (Utilities) %Y
U (Service routing) ¢ Uiy iy s U e bl U Eh L L LS e tuk Ko
(Disk }f‘f} U3 A3 :ufﬁa_q-bku/dqlutility Routine}gﬁu L?:%_l,l'ro ols)
L3 e(Disk Cleanup) | ¢ 4 (Disk  Compression)% # L'} Defragmenter)
-5/%s (Disk Checkup) /2

FoPik 2.4.2

e WAL LA 26 gféf_ﬂf gnmruf;u Ve L fizsadl e
I SEI B3 U2 dpayroll) Sy & oo U5 > K olF o € 0 ot £ b
woli e Qe Eurihy Py E Ll Er14§ (inventory Control)

L b5 (packages) % ’Pl)i;fé;i.}‘“&é




171 CCT
L sl el ik et g Udn b s o i Sl
e s b PP S e e Kl ol s e b U 25
2 S kerfbonSirbort sl b S i pdle I e
el S el un L & S i &pc}gr_,g"%,rgﬂ/fwﬁﬁug

_.%d:;..:'.us/""
e Fede L M sounbianS it
(Shareware) z:}? 2.4.3
L L P b il Pl e iy 72 e st s 1T i fes 7
G2t SIS L T Syt £ P s ST Silows- 2 34301 P 58

xfrkuﬁfu;ﬂ,{f P @}'{L)‘Gﬁsﬂﬁ_%g‘gd/ﬁ)lééﬁ(i}:{ /Llsi.ﬁfr'r/c;uﬁ
- t'/r;g(ﬁ/'lfg,;u_gf—-

(Freeware) =3/ 2.4.4

P s B fle e bW RIL A Sy in fgens)
Loz Kd Bt Sl b, P L Ll n e st G5 Sy
S bosletr L L /lﬁéLi,LLgﬂdL‘:ro’mﬂ/@ FaSf-t TS feing

e IS Sy b L S

(" N

(Open Source) Jurifs
Uil Lz s 58 JL-;J{fdxb":f"izb:lwﬁgg"iﬁ..-_-.;L?LéﬁugfglJL:eabﬁ”chVWWrc{;l”
Lre PRS2 e Qo SUeL L3l fusa S i ot g sttle e b/ 65 o
“ e e biSl e <A J’L;ﬂbun)?rmﬁ)g;;sﬁ SuledUd S e e bl

Jk# — 0SS
c'_.:,J:JL'Gﬁ:’c..%.gjﬂé.ﬁé{c.g,k@‘d/ﬁjd.;’bfu&rﬁsg |ud.’.@Jﬁ:..‘)L-’uﬁrc{,:l-ﬂ‘_A£ﬁf

_@a_/»gﬂé"axﬂ@)}ﬁ&é.f@ﬁébl?ul;ﬁ;l‘gldL/(@;i))ﬁd}ﬁ L‘)'U:ﬁ-u,f L//C,s/""._fb(
g & sk




G Skotyant e

([ el Pty sy o oL B iohsend L3 S )Pl -pd £ Sio )

e[ (Customise) o3 3 6L e PEIAL S ook

e b AL $R et LSS o oi0sse ok e - S

FU el Ll IHEST }ﬁ.ﬁfuﬁ}@h?{_muﬂﬂéb’qwﬁ — s

L L p izt uredios Tmunte GBI EBLEL S8 pnmEinar e (B 3l

K T % L e

._p;&uawénggxgbﬁwm_ié/f’d' 0SS - ELP RS UEI ) 108S - GUTFES

02 G L L L1 s L (Digital Content) st Frhy-a bl (el = abfmdd

\_ -‘LdeJUL-uELﬂ);kr_&Lgﬁfj

(Algorithm) ﬁ:ﬂi

P e bl bbb S Ukt S L T K S 2
JL/C‘/?');WI»,; WL dﬁ'_ugLﬁ:l@'éi%.:rLg’lﬁ‘KJg?u} iﬁJlﬁBL&Jlnv&;l
e CCp Yk AL e il

&t a1

.f,f df{;ﬁLA };ﬁ% Xa)
é’fdﬁ,;;sbdiB:'Sx;/u 3
C=A+BSE L U1kl 4
Zic s

£7P 6

Uyfrbe 0T8T e n Sty a I en S ot K mie o L g
e b T e by S KUK F s e b F et
(Flow Chart) &

2.7 e b e A R s B b IS K P 0t
-a:’_.[_?%mufi.gzg gu_;;‘l};;l L] '}:u:rl/‘:.;;. - kJﬁLf:lé-g,f,L,bG




|71 CCT
ai&ﬁdhi.ﬂd%kﬂ&:&:ﬁ H 2.7Ju?
rﬁ'ﬁwlwﬁarj{

S &bl S il s

(Branching Busiid |
tf_ﬁifu:%[.rn)j{g(()onnectoﬂ j-..Q/
-,_,-.?Lﬁ":bl:&
A B
e 0
i 3

U

)
| [ 1
Fylegeslicey | 7
= =
O
Q

b
[Annotation}g)% ]

o [

s Jer S ol gh )
bl gﬁ{.&i.)}-ﬂ#c"d‘wﬁwd? 504
bbb iz

£

“ S C}Jg;u.éﬁ g}f-{.o(r E’Jr‘-i;.ul’ glsé_ﬂe) Uf_‘u Lo_rsﬂlﬁrﬁ; J




G E Jiks !5’,-_-I,"‘.{";!

(Programming Languages) u.‘.' QJJ._@I/@ 2.5

(ISl FEOE L 25

g U);L:'I_/‘;. Cwr Ldﬂlu-’.' Wlix 2 L;;):{-{L"U.’L L./:_L}'...b;lg)ﬁ;ﬂ fziff B’/fs..‘.'.jl.-u@‘?(f(
V22,2 L0 60) B Ko AL G U 22 £ (3 AV 0§ 1 o0 2 St
SJHE B2 e b 8 =5 Al AP oS Ll
e TUWHE 3t KLl 2 (2.37 ) S ol

"'
(Followed) /@
T
. 045 S A S s N 237 IS¢

s GE 26 &l

bbbl & Ationd ADD 011814

0001000000000010011101100001100

el 1AL JI/‘;. U f;/inb;.;.l)):;{f Usde 2 L“}n fn)_l:JJJi '%ré,@gﬁ”
-?.Lﬁé‘c.‘.(.tﬂf::ﬂ

(WSl Fi5) EEKT 2.5.2

SIS A L AR b S G e St S B BB s
(238t i S S st

¢l

04 5 S pmaS S Joui 50901 2.38 S




121 CCT

e @E:Qﬁdjdb“gg’f)j;é;@&fléﬁi.ﬁﬁﬂ{ U STEANL S Y X ooty
Siada Ml Lpa

Siewdd B AL ADA

;éﬁtﬁfa.uri‘l.ﬂm"l{ujlgi.g:.ﬁ OUTA

LRI LA u:f{-ﬁ?ﬁ s APY a—f’niﬂﬁﬁgér@%ﬁ ds
_‘Lan@Js/‘J/‘ﬁ“ALL/U:iuﬁf&E"ZTJU‘F,f;}«ﬁg?:?f/c{
i LIt 2.39 Fe

LGRS | | TR

sl 2,398155
e by (eTmbia e ol Tnltslpul, LEERET L L
: Bt and ol K
SN Lty e oo B B e LI RS
K Sy e ool
PRGSOV B it Sl B B e feeinhy BT

—e bt
SE G PSS Ul Qe S S EF G R E e B2
ca il

(St F 3RS 2.5.3

_BASIC.s/ FORTRAN «COBOL ‘PASCAL‘Cfd_@_‘a.b—d;;{ﬁé;@jij{@?_ﬁ
320 (2.400)-r QWE 1S (Thind Generation) S8~ WHLLI G2 TR,
e VEBASICL L S G b bnioi

X=7 10

Y=10 20

PintX+Y 30

END(.) 40




G E Jiks !:’,-sl,"‘.!:;l

TP et L GRS E e e n st FES G

W7y
’ e
(Followed) 3+
=ty
¥ W) S o (5o 1 2,40 S5

(Compilen b, £ £ 2 o bWt Pk e b FLE RS

2.1 ) tolle S msedifid i i

& B AT

r

—_— AL b rl)f{é,@Jil'}‘!

Alas: 2,41 JS

\

\
Jks

Ry e

et

QLT Debugging ot «
QT SE il o

4

Ll Sifs 2.5.4

L1y Sty -Gt L Non-procedural) blod(2.42 )0 Lo Sudl S 13
e dnd S bl B S s 1Pk in




|71 CCT

Stz - bl L& St ie s s uiumnidd s
S ot L S nGF e L K Ut Query Languages) Ll
1 {J?LJ'.‘?‘.,_—:__E‘L,&C:J_L

SELECT Name, Address
FROM Personal
WHERE Name = Ekambaram Vasudevan”;

‘\
(Followed)
4GLs
il
0L) S B amaS S s s 1 242 JS )

JISL J ULy 255

GJL‘«I},M Jﬁluu:’d;_.f__ﬁﬁ;_:hfutjuIGLJK-MLJ e 24 J;’,@juf{ JJJ _;f_l_i
Fleidr b S A f ke e ozl e
41 OPS5 PROLOG : At (Ul § 7L - bk U L (Artificial Intelligence)

cpLrmte A HE { MERCURY



o
-4_-_t-ts.y’g.ﬁz_-;ry‘iuc;un):n,né,p.;;«.)?(J':JL-“rm’&"-_.uf&,&mu;:,L{,ﬁ‘iﬁg{ 5
e e K1ZI3 s Tangible) L hl_bZ s 7s5 o
RN D O T B

et L5 S Feed) fis s IS e o

e bl L& Ll it e sl W e ast o
i%cﬁﬂdfﬁlsuﬁ/’fdb%daif/dﬁ;d! -

e tbbd L S P ese 2l tid )ik P DS is g
P S NS T 13/ N

ce b eAb e Plokind CPU o
N TR R )RS B NS DN

e BB I L Sl
_-.;_.g.,i»g.f_‘_ff&-'u’i}&{ s e Sl el o

ce b (A

e b itk e A e

‘}é'.
S T 4

ol ‘q_bﬂéLJb’)mePU’ 1

fe bl Gu2ilizd (Cache Memory)$ise e 2
S st FEL AU LAY 3

e Al bl ok 4

_g_:”uguyﬁ{;,uf;@:ibuf,ul .5




|71 CCT

Lka Ao y;:&:}’:.:d T ,;-'.j

te |/ (Clock Speed) 4z JE .

te FUUsL (Petabyte) /|l 1 AU 2o A S et e K (Byte) 2L (BIO L
—FEeobie U e P AL e STAAL i UKyl

e Ul oA

e euPlmdmmin g L L g e bl coe il o )k BN A0
B LSO AV Sy

Z g iSebtbor i
VDU  (x) ROM (i)
CRT  (xi) RAM  (ii)
MDA  (xii) UsB (i)
CGA  (xiii) SCSI (iv)
VGA  (xiv) OMR  (v)
SVGA  (xv) MICR  (vi)
DPI  (xvi) OCR  (vii)
XGA  (xvii) EPOS  (viii)
RAID  (xwiii) MIDI  (ix)

S GnudlenfS PusEiisint e U Te GGt 3

-k K7/ Se\f (Firmware) 21}

.6

.10

b 2

12

.13

.14

.15

eIz )P

-Z CASnL [Umtsjufm_af%:f’%.t'.r!/?GJLM_Z.L/@J(JBZEJ?JH‘?J
‘e L:'LJ _U’uy‘xﬂg)ﬁ;»l:u&g:l;
T‘LJIJ/( l_,_-'/ﬁg.;rpﬂ.;. L

2

3



&Y [ &LL—? ’3"‘4’!'1;‘}:;1 4

Ut L.ﬂrf Fd“rnmiug’a. i ._wlyz.}g,f 4

2 O A L iorer

ﬁ:_n':w‘*fd;-wj:;_‘)u("’ (a)

Jast el s (b)

(Liveware) &2 Usi 77/ ()

sl zaid (d)

(Secondary Memory) £ b(§# &/ (Primary Memory) £l (e)

S bn U181 (Utility Software) IO P (N
el Uit B T

b AEUSISEEL 10l Lo srlfin s e L

< aolos ‘& It e GBS U e ST s G 6 S s
bt SSA sl

S e EL 2T U= iT1/0

S AU L Iud e el ey e g i1

S b et S 2 UL T (Interactive Input Devices) = VT 1 JUE-
- UL % U (Pointing Devices) 1351y sl(Locator) A¥

J’{k_{-ﬁﬂf(a Lﬂgsur?‘frﬁ_»; ;if_‘a‘fvgj_agun, fe |/ (Digitising Tablet) et 71}
SUE 2

_é-:.-..':étfd/gj/;u"v»i:fu_ﬁ’ﬁ!gbslfu;gui—ui3
S A e AP AL AT
-k ,[)ﬁ_a“b'gf._*;;,j?'?a‘,énu[ =8 ujliii_*-;_*.ﬁu.."?

G p§Uorns TS Y B N asp§urabr it P Al e sl Lo 2L 25
St NS 5T UL L s S

.5

.10

11

12

.13

14

.15

.16

A7

.18

19




1ZI£CCT
_Eukeabidusg, 20
i i i 21
A (@)
MIDI (b)
et @
S @
UEg e (o)
12 CuipenEt o 22
Fe o Hetmzgs @
Fepim Frisd (o)
Fngiag e (o
AL b AT (@)
vl 12 s
_‘L[Portability]q?uﬂ,{ubﬁ e lerd LESZY a
EEET W
EESES w
& i
4GL (iv)
< dedUe g =1 Debugging .2
LLpDHY W
LLGHAEL 1)
L TmudE (i)

Ly it (v




2 s % & i
Sl L}LL-? ’!‘J!';’}:;l

Lzl 3
= JTELE (1)
e ST L (1)
—c A KB (i)
- )

etk 4
et el AV @
bt VLR A
et S TG ST )
e eIt & F s

SN

s

:5?_7,.1.Lﬁ»b’u?g@q}pﬂnéﬂgﬁﬁdﬁ%l i
S U= T il 2 3TL AU ()
e tee Ll ®)

J&‘-l?ﬂiﬁ,fxﬁﬁxﬂ Z‘/;JK_’-;{ .Qﬁf@%.fu% ff_gfg_ii.ujsr&/ﬁﬁjgéu!&}a Kn..‘/'{ \-L;,flc-’r‘/’.%-l =
.\..‘Ltlg)fﬁdadf

04 é.}f' b’;;/";:;rc. S J 0] ;’))’{th; T_lf‘“i Z.L/Ub;'lfﬁ P Ln_g.‘:'),; s .3
Sur & U (Utility) GV L U et TG 4

k.s:jlfi_lsi.ﬁd@‘lui}'):;{%.l _5@," GaplEU~ PG Gijng_gfg.ifﬁsuiiﬂdm:' d/ Jl,ulé'gﬁ;;;( &l 5
ey




1212 CCT

.

&

Ju s slind 2.1 &
gL L e BSE A JuF sl
f{ Jﬁ./g E/J ur d Lkl o J ;ﬁ;{:’ £y I’/r;}_l,.?.:.-;ﬂ =il Ul o4 J ) by cf:/ﬂ:y.a ik FZJ;-;K .
Ji ;U_? uo:‘ix’. o é.}‘ﬁrJ_:’(c.lé..f( b ‘w»f Lﬁw’ Ir.':).z,',j (T/"L.T__ ffd'_r‘dl.éfu‘-". st L e 3!;:;:
&b Bed oL L e S
e e L GF S ebdind o
_q,c‘:bg{._!bac.ut;d_.{arfﬁﬁﬁk .
Lé)ﬁdt‘@{)}l&&!{@jl ?:i.lfq:(ﬁfi.ﬁdf:ug.l;&b ng;:-dﬁk;{u’!éé:dlﬁmgu_g‘-x_ .
_ugéf Jei K -@:‘&1 =i fibe b u’a‘g i S L.vfi-ra-‘i{ L):_LJ!}%;}EJL)_;‘_ Ferdle /‘J Ut
Aot Ak e Ju S AT

cnfertve dnanfll Lt 24 ET 0 ini b1 #E6mDVD (DAt
-Qﬂ{f{.{:ﬁaum.ﬁig “V’sz"tuc‘.’i?x
IR Sy Ly by g e Wi i S e (TS B
SR
JU;J:#;JL;?'L:E'-BHL:([Vents]u%ﬁuﬂthgz.xia/f:wffﬁxél.gmk:iszéu!f{Case}d:;u’t S
_‘4&: fi Faul.?: &;J-&,{L#’éf-;- yTLE K e bl Wz ko el Istoih g 5
@iﬁ!&&;d@é.;.a !JT'}.::@r
M/;-:'__-t':fu)l_ﬁﬁ-,aa-d‘;-&Lr‘lﬁuwbﬂ-ff'ﬁr«:-n?u;i-lgﬁ?F.?:;J.-bﬁi:fﬁff?.lﬁ:jﬂz 3631,4(.(% i
e by af L AN
_éﬂéuaﬁéJI:Q.wﬂvli.:.zl_rhd_i{i.ﬁlﬂﬁj‘a.xfﬁa!JTL};_"..:{: {}JQ.{J[VJ)I:-T’: .
S L e e, A-;.'L,c?‘_fi:{_cﬁﬂh-:‘i.u"fcﬂf(j;ﬁé:@g:ujénﬂa@
e Pl 1 Hihol sy slse Uil

Jﬁ‘?g&?aﬂxfﬁdﬁh:}}aﬁézﬁﬂadﬂjﬁ (Performance Degradation) dﬁﬁ,ﬁ&):f .
rl):{i,f.u/"‘;é 6( < lsl(Adware) ,E;EI[Spyww‘e] s JL,- le_f7 s :(L/ J Jb (- e 814 J/r} (e J:/C ¥




AL Sl tvl A

(Cleanup L /Uilod 2t U é:é,.ﬁ!v@;i_.u: XPisks 2 gﬁé’..ﬂ{,s}ﬁ)g;‘;?ggi_ﬂ
2(Disk Defragmenter) }’dfl’)'dj__cjé[Disk Clean Up].?,!uf-r...l;.#d}ugl.)la (L System)
LT L UB sl Ll St foy . (Check Disk) L5

bl e i S nre bt/ eig gfé,_hﬁpéiu:‘?}xﬁ;é?ﬁ)&g'&?fﬁ

Uil e A1 33 (Uninstalled) aﬁ._,ﬁ/{’rlﬂ{ 2L Sl SUF G ke I 0t ﬁﬂ.ﬁw ¥

ST E ST e Startup) sl 3 2SS 15 K e e 8§ i
S UF B

(B 2.2

rlﬁdmd/”
L e 10 B G L S B S HL L S i T
0,1,2,3,4,5,6,7,8,9,
(PEIe G E S e e,
754
L e kiUl ne 10 JpBEF 5 e 10 st eyl smclird Lo SV ehii
Lo L S Gk o LSS A= (nl S po)te

7.10%+5.10'+4.10%=700+50+4 =754

s LR T R Al ekl

547
_.{L-J".’rfwj’g:’lﬂwg;

5. lglE P4 10 LT, 109 =500 + 40 + 7 =547

e f}zﬂ; £ 1% ;_)*'...-.Jd}'f Ul Gsr1 2805, J{;Ln)’.:;&xfg( T o loy Al

( X 2= | 10°=1 )




1712 CCT
(B

E’Uyﬁ_gnl‘}‘ﬁr_.uJm,;fu-u_f?__.:f'[f'lgrrfz;.lé.’.fJWI?(B{nmy Logiclyd;l:}):,‘;x?}uy
Jiﬁ‘lb’(lﬁdﬁku:usfz;ﬁ.&ﬂ_pgdﬁ.ﬁu;-ﬂ»i.uLxdh*"’fg;:r‘lsidmdfi,uj;ﬁuﬁu,,-u}l.)ﬁhﬁ‘l
il

L LB ARSE e diznra e i 2 fElin(a - ULDUABEALAS
-k Jsgﬁ(t@d:ﬁd 3 Uwai,f L—_‘_?-C"_L‘f'L' L«SZ, A5 LJF' Gk
(st )KL e " (irg 7N EEAT
o 2! 2° 20

— =

:e Gl 16508627 10100101b 46 7

= 10100101b

P2l 00 P o =

165 = +1 +0 +4

“Ze-:n;{u&ﬁ/‘fi.d: jq)ﬂ;;ﬁf.dfa

1011
55: J" Kb S =i
6L 1 \{'\U £l €7
Lolea® | i [ +0x2° 1x 2°
+1x1 +1;2_ +0x4 1x8 eslir
_+] +2 8+0 4;.”-:!432

Pl 8 +0+2 + 1 2(UrBEBN11 e
,{:J;Lihg

1011,=11,,

( i S VL B Ssmss Vs, /‘& :‘)




G Bbotsrss pad
1 Je.

e VB (e tb W 0111,e 1) 011167

s
+1x2° +1x2' + 12" 0x2
+1x1 +1x2 +1x4 =0x8
s | +9 +4 =0
(e bplff 710 = N7 = Ui
2 J

e UK (b5 1010: 2) 1010 5567

3t
+0x2° +1x2! +0x2? L3 0%
+0x1 +1x2 +0x4 =1x8
+0 +2 +0 | =8
(bl 10010 = w1z

-.{_mJUd 2.8 L}J.ag.-vﬁ KUr Bt
d e A 2.8 U

P | P D20 | 21 |2 | 23 2 LBEF
% 1 2 4 | 8 | 16 | LASH

0 0_= 2 0 | |

1 % 1 < 1

6 “4+2"+0 < 0 1 | 1

10 | _8+0+2+0 < 0 1 | 0 | 1

22 1640+4+2+0 < 0 1 1 | 0 1

20 1+8+0+0+1 < 1 0 0 1 1

31 16 +8+4+2+1 < 1 1 1 1 1




IZIECCT
d.»ﬁ.ﬁwdf'ltﬁﬁdﬁ

:_.d?jﬁg.L)ij‘.ﬁﬂulé__.t‘ffb}j{f?a.u/JQ %LJ%.LLILZ;VC}HLS}JL!GM&/”
_4‘10 &v&uwuﬁ’mngﬂ 1 ’;L«Z.umtﬂﬁ_gdwbtdﬁlaﬁﬁg.tga.efé;;dﬁ:

(EJeuhudAY 44 56628 Ju

-

A
;ﬁ&ﬁ&@ﬂ

0=0+0 =
1=1+0 e
1=0+1 »

Lol oHam&n mo=1+1



AL Sl tvl A

S

3 Wkt 10
3 b

6 v

J
Ll 10}37
e 10 17

20

41 o

6 ler 10}

17 (100

246 0

0

00100101

-00010001
00010100

00101001
00000110
00000000
00101001
00101001

(3 )18 9 T 6l o 0 I e

5 Jika
1 11+411=11
11 0
+11
110
e #6ZJ JF,
0=0-0 =

...g?..rtmll c--.‘f,r‘rlg_fuf 1=0-1 »

0=1-0 =
Oml-lge
6 Ju

o — -— -

| =00100101-00010001

00010100

Wb PEA

0=0x0 »
0=0x1 »
0=1x0 »
Gt o ol = 1x1

7 Je
= 00100101 = 00010001

11110110




IZIECCT
A

Letnt@5 e K

8 Ju.
T il 1) = : Bl b =00101010 = 00000110
= - 00000111
e 110)00+201010
Gaviam " -110
J%b il
10 201
-110
110
41 10
0

SN -

e “Lf}_ﬁ:wlf&) w&urwgwﬁw 2.9 du.v-_ug U‘{‘ Gt

2ir Uy BSed¥ 12.9 e

h -
LS (e
o 2 ¢A
£ ) 0.1,2_.3.4,5.6,7 - J*(T
_*0._:5, 3.4,5,6,7.8.9 10 5

0,1,2,3,4,5,6.7,.8,9,A,B,C.D,E,F 16 FL



