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8o emmend ¢S Seds eeen B OG &0 @DBOAL SGo®dzs DD 5
& o). 953 BBsus e®edd e wiS o:

@dvws R ® gooded veame BE®S eeno
(Speed) s80emnd 0o der’ 9mn © @
DICES. »F¥sdem & SEBomemonsd
D& D8 Y®rerwuBSY et Buis®m
BEe® 01Bw@0d 80ennd erD.

HoOesmnd (Accuracy) BOCE coece 1 ¢BmOEO amd
BOGE @00 @ e¢ @D 683C O
® 80 o8 c.

023 ®500 o80eamed edeunws  (emses’

(Efficiency) . 24 SEE8 © O ® &oEO

B 0853 BOOE @001 G Ee®
B0 s8oen®ned arD.

AYIbe O B8R g =Bwws’ wewr ewncde wiS
(Versatility) 5® u8nenmed ¢S Sods RPeendsS.
23d Be® 1 3O R ®He® s8oenmed ¢i5im ®R DT CRID &S
DD Fowesd e 8mE Drews’ eI
(Saving and Retrieving) ded =0 »a oBe® HBw@d ¢

qd B em0Rdr ¢des Dedm @m
BORE R ©1RBe® HB@D ¢ gro.

o8veamed Sords s

( 2.2 stogm OLBOHE )

923 @00 & WRed B8 eCam wwem B8vnenmn PO gdEOdm
g »B@IT @D B3y Y HBD e85 © ey @Dt & YRed
odiB oD ©8Fs S GIBOD ¢ oIS WO FD vef ©8Dedcod & R
DO OB . Vetd O 8nenms t3:® B0 & ® O ® enBn BO0Be
ENOBIN D RO VDD & (D.

0O Be g 38 9dn w0E CR» sloamm, dUo BBswmO el
cPBs S . BBD DEBWwTen ©ORE) ERAD ¢nd B8venmed B IeBEO B ®I
900 0L R DISBennd and Do B8O @53 ©wOHIS ed. (Jron 2.1)
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s8®enmes dBBmTenc

098D g®IwnEd and DBE @m0 4RO

g 2.1 - 8o 6o

( 2.2.1 c®95» gMNE Nd SO6HSD OO 56@))

e®® UBmiemed & 188 «8vnenm, @ ©8venm, O wBoe o
e9¢OED 88venm Dnewrs’ DE® 0420 005 e V.

(i) 80 s8vwesz (Super Computers)
000 =8vem 9 PE BB
0. 0®@88 AG wOBBI® BHEDSI gcwed
el BdOm e B € »e
OB ol g@iens 8. Sexi’®m 3w
@830 DOWR BTHI ¢ BN eBUEH
g 08O ©Og Je€® e ¢ @wig
DE® 008 ©8onem YOImens’
e @, B adm . (va 2.2) detd ©
ey . 00® «loemm 0 S
B 0053 ® DE OBved &Y G
HEC WOGD TP @WICI BB CAE.

s 2.2 - 388 wBoenm

(ii) @ s8ven» (Mainframe Computers)

e®1 388 8nermOEO DI EMIRD B@IHeRs’ DEEVS ) BeEs’ &)
3. O 8o e »ISvers kY, S8REDES BRE Y@Ienw, sbusim (Terminals)
BNE Z@r1erS @@ O©RGE O S8oermeO BOABL DS ¢
@ICRTT NO®ICT WS OB, B3’ BE® @y »O®» R OROB. (Tve 2.3,
2.4) BE @Degt DBINCOE ¢, @ eDee® & ¢ @ sBnerm MIPBEHB G
OB GRID gm0, aTHUBIRE WIdm WOBS vrecy) BB ¢ 0. Bae y&remed
eDeET FISHDOE eONS sbnerm @cds ©idn .
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Mainframe computer

—

——|—=

Terminalg—
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G196 2.4 - @0 880w 1 es®

“®w” e s o»
DO (O TGS’ QO3
& a® a»d eeddigum
(server) oBoemm e
e®2)  OUv@imed &
»@s3ed.

Srw 2.3 - @0 wBwenm (Mainframe computers)

(iii) ®Qxs s8vesz (Mini Computers)

1960 ¢amed BO@rens D0 ¢ ©@Ln s8oenm @1 s8oermDEO D&
IR YOIHewrs’, DREVS ©w ey of) ewig bn sloenm e ¢
D (E30D. D086 wwy ©. sBREDES BBo ecorn 88x3 sbusdm (Terminals)
BB @853 @Ls 8oenmen 0 B@RB0 00853 ¢ 01 ©@0TT OIS 2T
®7) CER. (01a 2.5, 2.6) @5 5@1ered OB FISHDOE, Do BCOB DE @®w

@3¢y ©F.

sbisdm Terminals

=i

G5 2.5 - @s 88w e ed®

G133 2.6 - @ ©8m-enz (Mini Computers)
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(iv) Ty «Svesm (Micro Computers)

e®u B S8oeneB. ©sI{eED
BOWIEIE WEPDI @WIH YT GCRIAD 0O
s8onenm af) Wb w8 Pmwesiewvss
e®= ©, y&remens’ ¢, edvews’ ¢, ez’
¢, @8) ©. detd ® BB wlewisman ¢ af) .

e®, ¢n® (Laptop) «boesm w»
ged eo» @ »¢B (Hand held) «8vem»
e®® DB®EO awss @d.

g 2.7 - 0300E» s8oenm

(@.2.2 S9N MNDBHNGEO &8RO LG ﬁﬁ@))

o8oenmas G BEO @ewr ©wig) ©BIBN DIBernd &5 Jo D86 wIm

CR&. O,

(D) u8e® «s8ve» (Analog Computers)

s8esded 8¢ O edmed 0 (edvw,
©3E3wm?, BOma, cEens3Dws) OB gSe®
eo@o (Analog signals) wesn 088 & axd
Boden O» «loem gBe® «8oenm
e NETOY CAAE. (Jrs 2.8) 0dv®ins,
2000¢ 88 @Ue @0y, R Ber®
BBIHG GITB @B 3¢ DT D @RS BB
E:’)zﬁ .

(I) esos202 Bw@az (Digital Computers)

& 8853 d8emcr EBmed & sbudencs
OB I ©8OE B SBO€n
©D. c®® ©8venm eI oo (Digital
signals) ®»ez ©SB8x53 Bwo 8. (S 2.9)

(IIl) g w8wes» (Hybrid Computers)

S5 2.8 - 5Bes® 0@

i

T 2.9 - 3089029 30K

oBe® «8venm (Analog Computers) e eo@wim ©8ovenzm (Digital
Computers) o» ecdbvect ® ©@8genc: ece 8y slvenm »&s30e v «.
waced Guml$ow Bofeens B8O wew edived & ewicr ®x cam ECG
@36 g 80ermn’S. 8O o@D D Maced FwiSBOwe wesn ©RS3
OB 830V @IV eEeH BOTHHG O OO By Feens DO e®O wrinw

OBs3 8¢ oy cRG.
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s8onenm BEOBED Une Des3 B $1cms 0 O RO, O wwed
BB® e gdBes, adens § 80 gdan emond 8Bcme B 0 a8 gevx
08¢. soerm LB w0 GuumBon wewo ¢ 380 cwu® (Devices) dBemm
0 OB 0085 Bwuuwdy CRG. ©® FwidBw @ uiBwm BCErens e®ets
¢BE. (G 2.10)

O88» Omma
Secondary Memory
A . e [ e snn
. v BRI / BICD E30(E) —

$160D OO F» OD B> com®
Input Devices [|= == =} Main Memory Ll Output Devices
A - A
. A
v | |
@ '
eddeLno \
Registers
\ 4 -

@0 OHDHOG ¥ PITHD
T
Arithmetic & Logical Unit

(ALU)
.

BIED S r-
Control Unit (CU) r
\

\ O w1e® S /

g6 2.10 - 8o e BeBw6m ©1e®

002 @S @853 ¢ 9D §uI0EO D e e IO OmE
edm CA 0cB. 953 ©gy e®® ¢y wwed BB® e OB wH® Jowa edn
@3 @0. @ w® Sowe B85 Wl WO C¢ ¢ 6 B, EITRHTT
OCH DO 0w D5tes’ OB e 0 ¢. 38 & ¥Bcim cup®urs ©853
O® em0TT BBGDE WOH CRAB. detd ©® VO emIts P BE® o
BBE® Ovmws 0 0w@de ¢ O8ED @mwerd ¢ emondr ¢des g DO
HOD OB OB O B3 B® ¢ 8¢ 0. ey Jnma 9853 sloerm
BlRBwm @B Bug con® 0dn IR B BRS D0y CRA. ©8verm @nmmed
D 0 e aes 00. sloerm DREOYs Swien B8e® & e®® ¢l
0 cuect s B1e® Jownd eom O CAA.

QM) BOVELS ©2I @O &i5hm 0 et O8O L @dBs ¢y a8
@m0, e Tows 085 cemns et 0dn B 0D CRID YD IED
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[ 2.4 s500§HDeE 5w IS BoB0OD ]
(Basic Physical Components of a Computer)

s8onenm DBl Buim8ow wemr amsdas 06 BB arD.

((2.4.1 &0 £59® (Input Devices)>>>

8o 8¢QBE 00n (B G ©¢B3en’ I Cop® 888, @S
G960 CBD® SRR BoBIDS @. 98 BB e®etd ¢ v .

(1) ot gdG® (Keyboard)
s80enmne 0D BB GICIDE OB CRD JOED ® u®n wrd O
ERE P08 DB @. O8 Lt ©i®yBm wyoT Bomwem @®x5 O S
28ebn Fwiiom® wem aSelm oy ewics BU@iens 0 e. (T 2.11)
0@ 8153 PO BO® YIew EcRS i ©d. OO wrydy 101/102
&0 wmdtr 104 e®d 108 5®renks’ . By gO01ed8 e BRTOR Fwmidw
o®ee .

Typing keys - end; 850 Function keys - g8eds § Swo wepo
€@ @) BB BT T e3¢ Ve
7 F' F2 ||F3 ||F4
Special
keys - * i s EIE s -
Beds g -z i
Hods3 A s |° R
€ § B0 X cB»)D;D.DuDD 3
L)
g >ana]ana)>.r
Numeric keys - Emm® wmd
Control keys - »besdes 1 s8oem Bumrs 8e® ©wWe) OB
Bows Em®@ OB GO [slalerd
0w 2.11 - ey gdoE@

(1) ¢ee38e® eom® (Pointing Devices)

o couieml - @8me (Mouse) eddes

oB8oenm BHoewd CLedm oo ’
c3d® (pointing) e g E»8s ©
cen®cs 8nme D §8ma <@ &
200w O WEW Be® & 98 c¥me
eCe @13 0. (Jrsa 2.12) §8nmend

R
ERIBDH®

2®
ERIBDHO®

08 eRIFHO 3 RAH CTHO @@@aﬁf O 2.12 - §Edmes
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eRBH® ecdbvnws ww» Bdws
@ 2o qweg vve DEG
B8® wewr edices . dedd
® 2 (Laptop) s8vesz e,
CSDe® cun®c e Bula
o (Touch Pad) e 8w
@0 O1@B3.

. CEON0EH 2 - BSBl® oedE
Bdw (Touch screen)

O® Boenm
Bo®® OODOE FILId &3
By co0vn Dxtes’ Huln
0008 Bowd. (Cisws 2.14) 0®®
Bow Hoben B 85 o
ooy R[® Beed. 0®s ¢
CUSDe® 00, @8 HBdws
0oz Y YR BB @i ©
eI @WICI DO,

. CGonoen 3 - @®eng® @l
(Joy Stick)

@®eny® ¢de ¢ §iwmeo
e®s ©® oo Bos O
WOes0B ©OBF ODO €I @3
OE®»®  PPe® con®aS.
e®u s8venm F C®I @I
©%) ERA. (T 2.15)

b o8

. CONIEH 4 - PeEI wi (Light pen)

eEm o s
CP0e®  cop®es. «foamm
Boed a8 0@y ¢8m® ¢30®0
e®d How @ a€®0 ewid BD®O
e®1 @i ®e53. (Jisa 2.16)
e®1 enxe®s3 wIIs B
e®8. ®s «loerm B
So@wendc &€ CAD (Computer
Aided Designing) @:ncd ewico
©r CRE.
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(iii) Ozt e B8ew] MNE HOS con®
(Imaging and Video Input Devices)

° CQNoen 1 - DEOE @0 (Digital
Camera)

BEOE @G oy e DD@@I
cBam =Boenms 0dm @icims B8O e
@WIL ®F CA® &IH® Ccop@as. H80E
@008 B copdns O Bow ¢
8 @d. (G 2.17)

o C0en 2 - @R @00 (Webcam)

as3nbsice s  «Boenwmes @
@0 8 80» gewrn dama 0 o(B®
end DBewd cbam R oB® wem @O
DO0D coewsi® »C vy cRAB. (Jiswe 2.18)
e®® cun@c O 800erEO BIEEIO €3¢
HowO (Monitor) @wn€s eus3m® emecm
gm0 e S8onenm BT®I ABC O ORIV
D0 OB DI .

° CCovoen 3 - Buig 880 0100185 (@0

(Closed Circuit TV CCTV)

8@ 8880 G188 @ @83
O el BBewd cCom v gwerns O
O® ¢ & comne ) B@RBR @0 S
sB8oenmed gicoms B8 oy ERE. (Css
2.19) e®® con® @bo BB 88 @icer o
OB® 83 @53 ® BGBRBG 0EBd BTH ¢
eREMIB3 @wWILI B1EI.

(iv) &80 (Scanners)

° CQDoen 1 - oE »E 88Twman
(Flatbed Scanners)

SsE »E y88Peme i 8Os
BBIDB 0 LI FBWOB GG CBOGS.
O8O @w@f WOE CR® YYde (T3¢ ©»)
eCIDE) @ nE el ocEl Bden
OB Qwenss WO AWV B zIdBO
s8O8m»@ T (53’ BEO esew sBoenmnad
$cIZB WO ERAA. (T 2.20)

S 2.17 - 880E @000

@R ®»(®0HD

T 2.19 - Bwrg) 850
0230088 (@0

T30 2.20 - 28 »E 88
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o (i 2 - Bo e Bwoma
(Bar Code Reader)

e®® copee  ©8x  ediewnd
DGBHVOE B0 @ Bor edwe (Bar
Code) Bud® 8¢ wom 8. (Cwse 2.21)
0® B0 edve amsdi (alphanumeric)
200 D0 s8Dbnme 0 O ©®BL »J
@B s8oemme 0dn GGG OE CAE.

g 2.21 - B0 om SBedma

o (VI 3 - YOI B evycHeen Swoma (Magnetic Ink Character

Reader - MICR)

e®® oG LB UL AR
2Bm» O @ ovFumm o BoDwmd
o8y B8O wewr e®® cun®n @B
D18 eDBEEeDS HD 0 ¢S o
Bwedr 98 @@ 00T (Riew oD,
R Be® o) s8nenmn edm GagIIs
»0m CRA. (T 2.22)

o CQVIEH 4 - YW@ TS 30BIHB

s 2.22 - PP Bty apycPec
Bedmw

com®as (Optical Character Recognition - OCR Device)

89 edewnl 0B Gy § eCa®»
0 eI RS &8ss (Scan) o
sBoenm o B8O @y 8o OB OB
C¢ ECA®G wotdimdenss BE® 3¢w GmI®
el 305mBB @@y ©®1es. (Srvn 2.23)
e®w GEDICDR 8 CIss GICHDOR DNE
OE ©BI ®Y) CRAD I COOES.

T

T7e5e 2.23 - 2R G580 3050

o CQNIEH 5 - G2M® BERE i cum®as (Optical Mark Recognition -

OMR Device)

R BEREY BB, BER
DB ORBO  BCHI ©WBICI DEDID  FIGD)
COROBS. e el  oincess’
LERE WO G 0Bic®, Bwiw NDSeH
B0 oy e ey B0 wewr NG
D @@ ©Y) G 008 yBlume ©8x53
@50 BEO®G OB @G BOIDOE B BERq
Bedr e 98 a8 200 s8oerms edn
C3D 08B OB CRAA. (0w 2.24)
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. CNTEH 6 - TS @i VoS BedHG/ BB @OEU wlm)w

(Automated Teller Machine - ATM)

AR D8 O @ve:s O 08
COROs OB53 envest ewd wons ©85 vegecen
BE® ey 0 aD. (0136 2.25) @®8 (8 enciesss
»oos Bwdm (Card reader) con@c edn @@y
DO @@ @ ©»ies Bwdl, 8 a8 o
8w 0, asimbdhes @etd O6d acoe Dn

Bea® 0 ©@dT0 s8oenmn edm ¢ SIS
BBe®s oxecend wewr ©niowmd 88

emel. @8 uBo» copdus ecn Hows ¢
200 a>.

(v) @Bempesine (Microphone)
80emed GRCB gicme BOO  3T®o

@I D@D (000B BBeresimni. G50 2.26 - @Bemenimm

(Ozesc3 2.26)

((2.4.2 g89o» ¢s9® (Output Devices)>>>

sBoenm 086 D853 8wl WO R¢ @O0 ¢sd R @C &azd
BB e, 953 8000 5O,
(1) ®ag Bowm (Soft Copy)
(1) caed 8o (Hard Copy)
(111) ®@®¢ (Sound)

(i) ®ag 8Os} (Soft Copy)
®ag Bous vy Bow @m 508® wen 80 00T GBS O
OO 0. @ BOu @060 e0RTT SBOHDG 0T CRID CoR® des
OB® @m0 93 cenden BBows cvn (Ped.
. couoen 1 - s8oenm Sowe (Monitor/ Screen)
®ag BOwr @um0@d @000 SBODG 0B CRD B © cun®a
D53es’ s8oenm B80ud. e®w caas yebam Samas (Visual Display Unit) esedss

¢ ©1853ed. u8venm B0 Ol BBuw grm. OO,

A - memid) B8oem men a8m Bow
(Cathode Ray Tube (CRT) Monitor)
GG goed 80 0® ¢ B CBR®n
CRH E®IL ®T) CID e BC dBvn y@Inhewss
BRE O gmd 918 DG s8ewidmeBsy dna.

e Boe men

(G5 2.27) B® Beso O ® »Oewks’ dD8ewxs’

A6 O c» 99 eses, 03 2.27 - emI8) o
DHEE 88 Bows
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B - ¢® 93 geboms
(Liquid Crystal Display - LCD)

e®® «Bvem Bow oE yebam
DSeencd ¢md Bocds g, 0®8 cop®a
OB BE YD e amdd B8O /BEQ
D@ 93 wO®s Bwcdr er. (0ss
2.28) 0@ wo»E DB @m Bwod Oe8
wlenidma 88 Hw Sm8ws S aro.

C - aoech de®itm Eowit)
(Light Emitting Diode - LED)

c® &30 yebawess  ©idm
w0 R ATW/68Q ¢Oens eDEmDO
eEime S8cD» Cowdd) ewicy BO&renc
0 a8 LED «s8oenzm 8dc (0 2.29) £8
dBe abos O» emig BB BIB e,
ocbam ©goo;, eDegt »N® GOOT &Itw
¢ 00D emel. #eEim de®ivm Sowdt)
Seens @ D 90 GOE® ®nwis A0
o530 erten’ @ &t B¢ wlewidmek Benld.

° CEINOen 2 - Y @B
gPedume/gedsoos
(Multimedia Projector)

O 80 BB ecomnd »H0BB H (S
eRH HIE BOwO 50T TBCIBS
DO OO0 @des § DO Wity ©OBIBN
CEROG Y s yednmnd. QIDC@0
POBID® @oBWES @R @I OB B
©®besm (Presentations) eSO ¢, 91023500
dedd® 101380e® & ¢, Bemicws ey Sews
oz OO0 ¢ ewit) ©E CI®» 88
Ce®n s8nenm s{RBE0 ©PITL BBe®xs3
GOG Bows @m0 adan @Ot §5cmS
D0 O HRE.
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(il) ¢ad 80w’ (Hard Copy)

Bben e OB 8oem gBcim ) 8Osl e (de »R8. gawd
8B0u 60290080 BB O Con® des Geen uln o OB,

X gcon ¥y (Printers)

Y DRens’ Geen 53y DU® ©¢mmO @B V.

Ol )
Printers

. 0300 Gcn B3B3

2. 06300 @00® v @53

(Impact Printers) (Non Impact Printers)
CQRien CEIDTED :
* 85 oot e X Qe mSeens o8 geen osime (Laser Printer)
(Dot Matrix Printer) * B Be® geen wxie (Bubble Printer/Ink Jet
X od8 Gewes Printer)
(Line Printer) X oo e (Thermal Printer)

1. 000 geom wdmwe (Impact Printers)

geon mrSeened & 03002 Geen 53 OB ®ernd ¢wks’ 0d. e®8
BED s O53es’ eamed B (Head) m»deiflc @ 3@ nEs’ geens
&8¢ D08. e®® oedomn B O6 Puudem Je® & ewizrzmd ol Diend
90 07 CA® B3 8253 (Ink ribbon) 8¢ 3 00 @353 e RSB
@d. Eem BOus mR 053N DR, ®RD, BITens e®® wWriy) WIdD OT CIE.
20300 Geen @uin) BB e®edd ¢BE.

o (CLien | B mves e
(Dot Matrix/Printer)
e®® gewed Be (head)
el 9gng OB 8 08z But»
28 Bame O ©edds3 i) B
3020ews’ GBE ®n §goenas

omel. (G 2.31)

[ N

M Where alzess b
llow us t &‘ t

ial suppligr.

Gresw 2.31 - 855 mys0es oma
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o CONOH 2 - oSg Yewes (Line Printer)

DO 23 eSEw B Yeens o e@®

gewo @0 PemuB. edwds 0dE §emnumO

D086 @€ 3000 ©s®en Geens BBe® »Bwd
a. (Oese 2.32)

2. ets00BE @200 Y on WBIPW
(Non Impact Printers)

e®® goen BBIPEBE I @®BIY ©YF) CID Grow 2.32 - o€ Gews

Do ©@odOme B o0 @38

©@3§20208 ©2%e0. CRI ¢ BB 9 SHER DS GBI S 0@ Fewe
€30I @I O CAD ©IWBLH (9J) BE el (D53 ©BDBB 1w @0ed.
OB e0t300MB @500 Geen iy BBuw e®ed (PDe ¥ .

o CQNIH | - eGul muSeens w8 geen wuines (Laser Printers)
eCul gemed & »R¢Be @m0 widdw:s (Cartridge) e a8 Bug B3
=8 (Toner) o8» 8® nEx3 eens Bewoym cERAA. (Crsw 2.33).
2O dbens @z © S50 dben ©w8m» @IimE (Toner) a8 8=
SOEE, QeSO T @ EEAD RIS 0 OO 36t © L0nE eEnb
Gemai.

T 2.33 - @Gl geon o3HE S5 2.34 - moJescans
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o (i 2 B3 O Yeen W
(Bubble/Ink Jet Printer)
e®® gemed & mddwes (Cartridge) me
RAETOE R @B ¢d »¥ided R (Liquid Ink)
w0 8edr (Nozzles) 9855 weo8ud S8 ©853
geen &g 8.

CQnoen 3 - mws e (Thermal Printer)
e®® gews ewig 08 eCama
o3 O Geens WOH CRAGE. edege D900,
BB eORU wrimw aiewnd 880 ol S
BEO v eCAE Frenws BT DYE & @wWIL OO

° Ccooen 4 cramdens (Plotter)

g 2.35 - B O¢® Geon
BB

sBoenme a8m ©(EH®
BO&renmdenedd g (©a2n
BO&ren ©(CH®, 00 &EH®,
00 B0 BCRH® B)
PDHE O ©wIN OF) CRID VY
SIS CODO® OlGa

DB @ o Owo
0®®» ©®Ox HoOBBS BEE®

GBcms o0y CRIG.

(I7) @@¢es (Sound)

@3 GBS 0D
GR® CO® D e»dsd
@B820 o Pde S .
©0¢ed 0wl eItoBm & o®d
NEB GRCI®B S O DS
OCL DD CORY® .

T30 2.38 - &880 w3 9ERnD
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<<2.4.3 @ e3xe® Jowa (Central Processing Unit - CPUD)

s8onenm sdBed §E® dovn Dies’ @s w1e® Jnwal. s8vermed
e®EB OEL VEBOY) R OB B1E® Twe BIDORO amd Bwisi®nm O
80, e®enyg® ©ddBwe (Operating System) e» ©wcd® ®agmo® (Application
Software) Bwi@m @z ¢ . @1 wH® Tows Y DRenks’ emOes
RS OO 0. den Fwwbsidns e®ed .

L. @ 0&DOB » DB Tows |Bog® dbved ¢ ©&DOG ®I PILED
(Arithmetic and Logical Unit - ALU) |Swo &g »3a.

2 e Soma (Control Unit - CU) | =8vemm addBed 8ug® con® cicmas

»O&.
3 eddesmo 2o O&HDOB 1 »IBD Jowe BE
(Registers) Bwoosd@n 008 =O8m» HedB eecmo

eDes g B ww HOGed ©BOE
DOED O ¢ BRI OF.

OB B® Idwed yim emoes
s seE® Toned eBuc t» AEE

O w® Jowed edows 8 Swms »Hbde (Hertz - Hz) & anc
0® edon e@mintded (Megahertz - MHz) i 8oiwtded (Gigahertz - GHz) o
SowOEs’ ¢ 98y cAA.

<<<2.4.4 s0ogr @m» (Computer MemoryD)

&3 00 @ICRTL DB BEe® » (B sloeamma wy D a8 gevs
8. 880 «Boenm @m (Computer Memory) dewdsd mH»PBm® @0ks con®
(Storage Devices) ¢5%m 91 @000 @06m@ 0 (5@ 8w @wc) O3B0
gm0, 9® OOE Bwimilow dBD1IC ¢. v OB WD GIDICEOBSI

DEBmCens »Ee H»US . (Ozese 2.39)

5> OB BBEw @
Main Memory Secondary Memory
L

|
28382008 85¢3® @
Random Access Memory (RAM)

036 2.39 - 38ven @5

eewni B0 ww®®id 835® @mwa (RAM) glim @mwe oG ©(853ed5
ade30 ao.

=32,



(I) x08» @« (Primary Memory)
OB ® e ewES © yedr Bv S e PO8D $IDBBS
(Primary Storage) ece ¢ »€53eD. 0&» @mws D86 pmS.
* e300 835® @mme Random Access Memory (RAM)
3630108 88® @mmend (Sise 2.40)

DBOBed wed BEOO 0wl DO» emS D
008D O Ser R ©ROB. O8 Sedo ©53BN
e, sBoemme Suo S8 we B0 (Switch
off) @mewcs’ 9o @d. v8veamed B¢E AE®
008 20 (Power off) ¢ ®Bo» 2853
000 Ovwme »as ©@om«s (Volatile Memory)

J7e3e3 2.40 - 3830008 88® @

ecls’ »EFed. detd ® emond EBB»G
BBO, mies’ B w» 5@ A O1S® wew (OREm @mwme edn W
O3 ¢ 3es®d B8Ou® Omwae Ve ¢. B ©gd wimdd IB) CRAD BB
@) OBO eSed Bude® ww BDe® ©weyw® e¢m © g.

* WD 915 @G -
Read Only Memory (ROM)

B O Ovwed gt ¢ s8venmentd
BeC dew o0& 30 (Power off) B encs
OB e3:® O @ ExNEDHEE & O, d® ey S
DO 200 ©omed (Non-volatile Memory).
s8oeanmed §Em FdBEBO adan ¢5im 5w s
B DO @Bens’ s @) OGS BE .

Rewied exnemrs Bm @ EBcum
d8 (BIOS - Basic Input Output System) Sz

O 0@ s8venm BEwicm giemz D853 sds

G 2.41 - 3Um @) O
®) Owed R @R PHBIES O S8venm ©Y

OG0 @8 S erm. (0se 2.41)

* 9102 @« — Cache Memory

D10 @G eSS OWORO D8 Y®IHens’ R §Oi5 9o eDnd
0. e®wu s wE® o @mwe (CPU Memory) ece ¢ »€5ed. ®xs
we® Jowme (CPU) @ g08» @mma (Primary memory) o0 amo®8wo
eRE 086 BHO »idn OB ¢BH ¢ DRI ©X. (0rs 2.42)

@1 w® Towe FOBews ¢5hn ww B Bed 8 Didn @
(Cache memory) ¢ «8581 0 A wwed. 008 FudEn Hesn @ e1eg®
Tomed 0dos 918 0. Y ¢ w» Dm D0 OWend &8 8O
0B @6 DRSS ¢ wy By R OB JO DI OB BE DI
OB OB 81e® Twwe edm ewd OB, Do Pnwewrd DB ARG @S
B0 ¢t ©Bu® @B »ans @m (Volatile Memory) 880w acs ©d.
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GO O

3. 20w Onma BE | (Primary memory) 4. HOB® Owews’ ¢sim
B el »® ! g D0 OWE e @I
OB s ed» . u »o8. 98 mes »O
owg ed. = ¥ BB @D @I DI,
D02 @@
Cache Memory
L. ¢ Bed ¢& 210 ‘? = 2. ¢ Bed »® Joo
erwe pe 8 md:[} &: LDBHDES  @0» oW
RC8. - D8, »IEE 988 @d.

Qs B E® JIws
(CPU)
07833 2.42 - D0 @293
(II) {o38» @mmw (Secondary Memory)

(OBBm Omme exnewnrs cOREm gdwma (Secondary Storage) ¢8> o
@00 B30 O ® » (B3 WOH CAD DO ©d. e®w RBS ¢dwm« (External
Storage) @853 ¢ »€Fed. ameds’ 8o ©eOBEO ©BRABR WoT CID
g0e con® 085 ® B8 8o ermnd BRI e VD Y ¢ O @@
eO® 1 OB g ¢ COBBD aibwu® con® ar. O¢E AEB @B B0 ¢Bi S
e DS (OR8B® Pome »eas 00 (non-volatile) vercd ¢wss .
©@®D) Db BBowmO 0D e v . (Cioe 2.43)

(g0am @25 coo) (‘e caed S (Hard Disk) )
Magnetic media o »0s » 3w (Floppy Disk)
L devices ) G 8§®a» »Sw (Magnetic Tape)/
B83» roa (%96 @B B0 ) (o o 23 (CD) h
Secondary Storage Optical media o oA00m ANBW S (DVD)
\_ devices ) \* Rgel 3 (Blu-ray) )
4 R
gszs) DBBOOE 00 o USB tsie»@ owe
Solid state devices (USB flash drive)
o ®o» =8 (Memory card)

S 2.43 - B8 @ ~

1. §@a» @wxs com® (Magnetic Media Devices)

90 @n con® §Om gredinenss ¢ B8O S ¢¥n msiosd
®0m CRE.
Cceoden 1 ¢awd m3e (Hard disk)

3D 83 @0IT D3 BO® wewr @w@ig ©F) CRB BOED ®1nG
O card (3 w@IBE®BS (WO grtersd sBvenms pE ©. Yews Beds’
s80enmed ©dRBIW WOT) CRAD ¢atd B0 ¢ GD. COMBS T CGey DB DILDBEHH
Beso B@E 800853 @ g ¢atd o0 dNE O ¢SmO . ) B Oend S
3D 83 EN0TT BdOO ww & @ B0 s8BE®w@IO »1B ©. OO Hesr e®®
®n Buede® sy Gde® @m (read/ write memory) ece H(€3ed. ¢aed mSed
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Qo8 250 GB - 4TB a0 g®renc
O S e ened Eyerds ©BO® e®®
@156’ Eoms’ & edme ed.

) mO0n Bl@ers & agfersd oo

BBeows O Je®@S.

1. 3w (Platter) - o©®xs oEkHOE,
2G®RBB® e Bos ©C008s
(ceramic) BC@rens g mOw@s O
gm0 @8 (B ecens ® ¢ PPN
Bedy ®»idnens’ osies B8e®
OB . cad mOem SEob
BBesersd BIws oS .

2. @8s3ce (Spindle) - &SEi0ds Seoo
2 OBBBY D OWOE.

3. Bbewme (Head) - &eoded a8
O™ B Bed® ww SEOds
@ Bo® Bbwvmws 08z ¢ 0. O
SEO0wE ©wTwr @wESS Wy wHESS
Bbewm e ar.

4. @rSgedol @ind (Actuator arm) -

BOews O 0@ »OFes’ @
0NeDB. SEOded Bx; ® Bdiman
¢S BO®O ww SBwded v d53es’
e® Beso .

5. O¢@ wl®asivwes (Power connector) -
¢atd 5 Sewes b3 e gOms
BeBw wem 3@s »IB.

6. IDE e®azwwme (IDE Connector) -
BSE1O00 00m ¢ HO@ITT IE.

7. erSgedol (Actuator) - @®w @
2000 D @@y WO DS Go® WS
0 @6 e@®j0dws @85 Fwo »SE.

cepden 2 §@am 3w (Magnetic Tape)

CBe® wy» Bwde® edows @8 O
am0 g I8mDRS g 0B ¢
8 0T #I0BBI W0 BRI OO
ey @S © ©rig ©es. e®n
ANE O »IOTHBO OemIes’ ©wbdb
s80eamOE ¢5hm 01 @0 ¢edd

(back up) 88@0 .

20 BBwws
@8> ¢awd
Y]

@08BJ ¢aed
518
BBwws

S 2.45 - @@ 3w
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2. e @ws com® (Optical media devices)

D @S eRs BODE 0 O @ @m0 oGt 8o» OB5 ¢t
Bede® 0 EO® 8cdm BB e s e HEDeD. ¢l 8w ©mICRO
% @M1 EOD O BTHI DNE DREES ©GIC O CRID @8 YmIn v(3 DB®
BBows arm. 08 890 B ¢ed.

cEn®s Obww Q8o | Jsw
Device Type Size Image
230w (O B B ¢ @3 @m0
CD-ROM BedOO s®ens @@y ©1es53.
(Compact Disc - Read Only
Memory)
CD-R o3 001 s gt 650 - 900
(Compact Disc-Write once) | 008500 Beds md ¢ @9 MB
@001 BBw 918 ©. @3 gy [T]—"lﬁ’””‘“
BedOO @S @@ ©1es3.
CD-RW(Compact Disc Bum ¢ ¢ @1 20D 650 - 900
Re-Writable) E8e® v(Bwx® . MB
2301002 DNDD 1D Bwo @18 ¢ e 000t
DVD - ROM BeBOO @S @@c) @53,
Digital Versatile Disc -
Read Only Memory
DVD-R 2®yubien 80D Bedm 5ot
(Digital Versatile Disc - O D0 w®ens ¢S 0 47-94 | pyD
Write Once) @205 B8w (B @. 93 meg | GB —_—
B0 s@end.
DVD-RW 00 Buom ¢ ¢ @0 ¢®
(Digital Versatile Disc - BBes DS ¢B¥ 1 ©@ICHTT
Rewritable) EBs (S .
dgeb »3 7S D0 om0 BBw (S
Blue-ray Disc (BD) R 3. @ity BedOO ©s®en3.
(Recordable)
Do Buy ¢ ¢BHmORO _
Blue-ray RE 3OO OD DO s ! &
(Recordable Erasable) D00 e®uben 8m0d 25-128 |i=
Beo» nor ¢ Do »E GB
OB .
3D 88ewd =3on B8O ewoq
Blue -ray 3D ®=s.
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* @ »voed com@® (Solid state devices)

00 @@ ©O e (Solid) ¢rdES W O B eO® Cur®
©) HIBOed cen® e WD, e®® PO BB 8 eMONJTT BwSOO

3 GO0 ®15» emel.

CEInden 1

s USB ©emE dme (USB flash drive)
eSS D @®WI @D B W Fesors,

@D ¢t HBCDe® »(Bw@D Hesoss USB

BeE con®as B a.

C§IDTen 2
. O »wsd (Memory card)
USB BEDE DO [SIONS)

>

\;{;

g 2.46 - USB deid dme

Bomb3ows am. devsd ©8onenmed
2530 Ble® miPeens ©Ome O
@m0, 5®renens’ ¢ R o. BEOE @,
Bo®® ¢OOD ® s8venm B OGS
308ew8 ¢ @wicy V1esI.

CEo - 0By w8 ¢S 08 (SD Card -
Secure Digital Card)

uuum%

036 2.47 - @ 2985

Fs0n®

L. §®um ®n, g®I@ s 1 ©® MIBOed @sOE D3

‘((U 2008 Bwo eDsd.

2. ORed QO@IeE wws §Bd WIDHEBS D WO R card
0@ ©e00n DRV, O DD S FPBBIDS ©2Es

REFesencs DT5IS.
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<<<2.5 800gHmED c»eds (Computer Ports)>>>

8venme ) 88O G500 0] e 8o B ORBIW
DO et YN ens @D @RS (USDB B @. (01¢ 2.48) 8o ermwm ewedS
8800 grfes’t sboeammed 89uils’ end 988uilsd k. emedB »es OO eemo
00D ¢ aD. B emedB ©F goc@0 (motherboard) ©@2530 6 gr>.

[

[~}

o] [~] [=]

i 01563 2.49 - 022008 ©F 010 8B O ¢S ¢z
(4|
— 1. PS/2 emeoS 5. @R 3000 eedS
E 2. 85350 em»edSs | 6. USB em»edS
3. HDMI e»edS 7. Video emedS
J0w 2.48 - eedB (Ports)[ (4. RJ 45 ewedS 8. ed& o emedS

1. PS/2 emeoS - B D ———————
(G Bx emedBe’s) 7 '
@OT HOOE® @y 8w ©8venm ©BeOSEO
00 BEO® 3¢ @@ty ®HN CE. ¢® BB
Db enmi 8D 0wedBwe wydr YOI TNIT,
emg o8 denms 68 ewedSe §iwma

e3¢0 ©0. (T3 2.50) Bews OUm@imed & wmpdt

DD s §8me sboenm ©BdRBBO BB
B wem dYE O e ¥ cRBies’ USB

e GE.

2. ©@153m0 ewedRe (Parallel Port) -
(B> B O®EDRGES) geen
asine  oBoem o8O wesd B8O
©C®  B@IBIHO  eWedBG @@ O3B

Ge e®n B0 2588 ©Oz0m» @. (0o Som 251 - 2ETIos cmebBo

2.51) Obn@imed eewi®uis een @)
s8oen B¢OBEO ©wPRnid B8O we®r @wic
0% CR3es’ USB emedBnd.
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HDMI e»edS8c - Seduens’ @rdedrs
s8oamdE B0  ceam  HDMI
o®edBE  (Tis 2.52) «Boemm SBdc
(Monitor), xn®s yPedems, HEOE
OB 35¥y ww DEOE @R DB

B%% el
it AT PR
R

@5l w@RBW BE® wewr @@ OR

g 2.52 - HDMI emedSae

cR&.

SHeooem ewedBe  (Ethernet port) - e@®
emEDSG (Trsw 2.53) @83, 8w BriEnem
a8 ©o8oenm, HHE ©® wgo©® (Network
Router) &he &8930 (Network Switch)
0PV »Om CIE.

@R 0 emedR (Audio Port/ Jack) -
08neni», ©B8mc w» 9 dxm® (Head
Phone) &8 @os @ 8o ©ddBned

20530 B0O wewr ewig ®y) CRA. (Trw
2.54)

BE @00 - @d¢ asgme (Line In)

e 00 8B8mJ /ade yBe¢m« (Line Out,
Head Phone)

@ddes 00 - ®8mnenis’ (Microphone)

OA30 ed&hom A eedBwG

(USB - Universal Serial Bus Port) - ©5m»®@imedd
g @coy w BBD 000 eRenI®ES ©
s80enmnd ©BPITL WOy cRviexs’ USB
e®EDRGE OB . (Jzesm 2.55)

e

S R e

SEATE S TR MRy

07856 2.53 - HEmOem 0medSwG

WOLORC
B :

0156 2.54 - @R (B0 DS

[l ¢

O5@ 2.55 - 8830 ed&hon e
e®EDRG
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S0 e@d&rom A ewedS DU

(USB - type - A) - s80enmwed wpdr g0t
g8 ded o, Geen @ty AT
BEOO ewics ©F.

(USB - type - B) - oode o@iBo. geen
@) o 8BS card »30c (External Hard
Disk) @nc® ewico of.

(USB - type - C) - »02® ®9E10 ®&(5
econ® ©PATY e DS OITVDES.
edwdrS  medisens 1 gldedd ¢
NO@ITD wrYI @@ ©F. 0 B®LO

USB Type A USB Type B USB TypeC

Jr56 2.56 - 3D e@&hon el
emedS dbv

@mis3, CrEedrds ey ORED 88vreOE D @d.

SBewsi emedB« (Video Port) -

988 ewedBae (graphic port) ec8s ¢
»EB0E CR® SBewd ewedBae ©8venm
Boes 0 dn@ids gedsmas (multimedia
projector) s8v e BB BB BE©
W @@L ©F CRE. e®w JOJ 15853
8@ . (Cze3e 2.57)

edHhom emedB« (Serial Port) -

G 2.57 - B8ewd emedSe

8o enmes asmbcheed s S
BEWI @I O CRAD ©@I®s (modem)
s80enmed RS0 BEOO @wigy ©ex3.
Om@imed 0®® emwdBe edxnwd USB
eDEeOBB @wIgd ®1es3. (T 2.58)

J750 2.58 - 0GHR0m 0medBno

0@

2B 910> DO BBeEDED B eedS NBFsens S Do

(((B DEDI OBID.
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(2.5 ¢S a3BeOewe (Data Communication) )

¥ e @00 BRegrens (PD®IC) WO RO B BHBedems
e85 »8ds v .

cepden e sloens ecms ewl BBwsw amel ¢ «8vermnss 5w
geon BB3e OB comdens gnel ¢ ¢ weygsens &g o H.

e®® ¢ Beyrens M GWDG I VDB &S &0 BORBIVDS
@®IH®I BIS G @. O B®ITUHND LHcon SO ee H@s3ed.

<<<2.5.1 D BIBeDeHwE STH) s B r:pocs)>>>

¢ BBBeDEHE ©BEHI @Das G oo v (Ped.

oo gwdae (Al Te] _ £ @I
Sender/Source Medium " Receiver
t
@
/ ,’: . \
v \
&
=
P L4

0836 2.58
() ¢ oo - ¢ ©sdegsens O3B
(1) e®egue @ - ¥ wdeguars B8O ©wkig) ©®B3BN B (TDIOD
denz’ (wired), dws3 8w (wireless)
(11l) ¢8> Qom0 - CB¥DB CRBIBN

(((2.5.2 oo ©8egmen 8@ (Data Transmission Modes))))

3ERBEBS DO 30RO ¢ wdegseans H® BBoweiBs’ Do wiS «.
g0 8,

1) Imso (Simplex Mode)

0 (Simplex) ¢ wdedgeamed & ¢ 005 »ostes’ ¢ gwded
80 ¢ YrwEI edD BO&. J1DIBS lom OB, QOB BeBwd wdsl &
CCNoeh OCL OB OB .
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¢ gwds : &S Qoo

Sender/ Source ” Receiver
s £
’/D DI wdedsenc
% D3 13
0712998 B3

Srese 2.59
2) @b ¢3¢ (Half- duplex Mode)

2l &80 Binded & crin weduvens 9530 DOm0 O ExdmO
@& OO ywded 8O YmwI OO ¢in wleygrers DO @bz’ § 8O
B GNP HWOB OO ¢ ©PeLBErn BE NS 6. gBimlHEs IS
eIIB & wewr cepden ed.

@05
&3 GWOB 098 ¢ GIDWEI » D QOBXN 0B (BB YOO

. — .
Sender/Source or Receiver  Medium -Receiver or Sender/Source .

J

0@ 2.60 - 038 @IS
(Walki talki)

3) gbes ¢S (Full Duplex Mode)

goen ¢80 (full duplex) 83m@ed & O 80 @@ ® ¢ wdedsencs
@D, {ODOD 302 @B BIPOBO (IS EHBE.

[OR[W)E1e)
B YHOE end (B YWD B QOB el ¢ YWOB

Sender/Source or Receiver Medium - Receiver or Sender/Source ,

& o3 2.61



(((2.5.3 oo e8edee @as (Data Transmission Media)>>>

BB gm0 @RV @R DO eI DO DB B O
oo D53@53 PELBEDE LBTHI @WIC BB CRD ®rBL8. w®egsen ©WBBES
ecdbnwes. Om®, Do e BEE @6 1 BBE 005 @rBG ©E
OUBwiens wE »D. YD TG 2.62 008 ecdbned @wE @n CENoen
BBesws ¢y ard.

020 (g7 §(@C; O o

@0 283 GO
isted pair (TP)

01837 @ (@07 OB YO

Bag s
N Ao d/Wires

0B eBAED

™,

wPeys g @iwn

@Oz B¢ ®ew
Radio Waves

Bye »>Te®
(Microwaves)

Bag 02202 Qs
Unguided/Wireless

soon Sden
Infrared

S 2.62 - ¢ w®edeen @nns’

(i) Bx@ @5 (Guided / Wired)
¥ @Bt BEWI EGICI BB @IVBE ewIR @nes (physical
medium) »® s BeE @ses e Pds v .
B Cgd@m | - @0 @83 goe (Twisted pair) 90 @1@0; @ »OI Yo ¢
OB en3 L3¢ @I D@3, @D 20200 @CDE.

1. exnogen @I »8d @goe - (Unshielded ~
Twisted Pair - UTP) - ¢omd» @350 \ :
eI @I O OO P AT BR DO GOR
@00 83eq (@07 2O QO e ¢IPed. e® \
90 DH>OBRE O g B ©d. dewrd Ele
OO ¢¥m w®eduvens ¢O8d 8. 86 100

cb® ¢OmO ¢ wdeysenc eI 3Ly ©d. Grom 2.63 - eoOEe AT
DO GO
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2. Sges a@c 83 goc (Shielded Twisted Pair /"

- STP) - @823 o0 B¢e®s8 alm &8 O —-“« > s
@0 O @Yo B wleduen »EFBOG S —

DB BEE® ey gioer B ¢ .

g9Cc

* CEYoe 2 - w@em eddcs (Coaxial cable)

BBNED eBRIC GOCSS ©wOOD weFenD
ePRACEess »R® O W GuIced g 8Om
eBRAERB, OV BAEE DI Byt HOIHO@S
a8 @0y cR8. (s 2.65) 000 PG
GOR®W BRI 0B B @05 O arD.
G028 @edmn, CCTV omaG oCt 09¢) [T55s 265 - nosen osaes
O 00 eBRIE e D SeEs’ aldm .

B Ceom 3 - e 33 - (Fiber optic)

°ee SERICE q £3255325Y90379

emide gocBss 05 .. )
®@Qse3de (core) Beor ROwWS ¢ & DO 8853 - :
B¢t m53 ¢ (cladding) e®® 3G gocs @053 mmw&?

BEOO S0e3323 addencas ¢ (Jacket) e, (Szese
2.66) @®® @sewud @8 dedesdws O3es’
¢S wedgsened & @eEIme BscDbmnm@ Sres 2.66 - ZEI® DT
0085 wRedrerns DO8. 0@t B8 OFmTencs

e MEHIB H(S 6. OB ODOD HEOE »IdD d. e® wedss O
Beocs adm 0. 10 sD8® Do ® ¢¥n wdeoygses B @B,

(11) B 6210 &= (Unguided/Wireless)
@®95 @B ©0¢) O1ROR53 @00 O
D@ »OWI B R (B Heygsenc

B8O Bug @200 @6 ec »€s3ed. .
»)) >@>

m cepdem | - @9 B¢ mdo® (Radio
waves) ¢ e®egsens ©emr QD5 B¢l
D0o® @B @wcy ©es’. 88 o8 (Wifi) 9
w» gy (Bluetooth) o3 S¢& mdo® =

ifi Bluetooth
@ BoB8® eewr ¢cowden @d. Wifi
G568 2.67 - QD53 BB DCo®
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Cevoem 2 - Wye ®de» (Microwaves)
BEE 0e® werguened & cim ©®©3
053053 9 ebRIDDO . (J7e5 2.68) ®
Ben w@eygsen ©0u30im Bemmod
cBama o gud. @uveddim amd, ¢d
Boens BBe® & gedned w Ds@m00

BED ACH) CeR.

053¢ wledsened ¢ (Satellite
Communication) =g¢ D0e® &zSEO
B P egBent D2 @m0 P0I ®eBeencs
Oes’ ¢ wdeygs gBicx (transpon-
ders) @008, (S 2.69) 8.8. 36000
QHE aveed Jcdr g OBIem @B
D853 emeed O 8890 e ©53gmo
DET DO LOETBEHD DB LD G EHd
DO 0B  adeas e - 00»

7MW

Tr36 2.68 - Y DTo®

J56 2.69 - D3m0 wdedvens

oBew®edguens w0y ERE. D53 wdeduears OBz Bm; ® ¢OWO B
©s@eguens O OB VB ©. eBTHEeS BBeDeHE BEHI OG $IDD

@d.

CEYOe 3 - dewiods Sdes (Infrared)

071090088 030 ©IEOE @@ ©
deos3 I8 oot ¥dor @ §iém
BIRHB BCWI el Boen B
wdeguen 0BG OEL ©®ID O

=

CR&.

S1e3e 2.70 - @eIiosm Soen

F0wn©

(- 1. o8 »03 »d» O Az’ Y IR HBBROE D3 »o D3 Bwo

9 SO

2. e es®esenc e3¢HI $IDD WO ved @d®e, ¢J, 8 wEs 1IESEEO
D ¢E adEMDO B @1 BERE 0D e®ewndnsin.
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( 2.5.4 500D HE BB [Oe® con® )
(Computer network connecting devices)
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(V) e®0®ws (Modem)
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Fwomrown®
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Personal Area

(1) B yeda e (Local Area Network - LAN)
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<<<2.5.7 He S0 Bemd (Network TopologyD)
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