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5.1 Wdlia-l (INTRODUCTION)

534, - 4 11 {LEA Sy o Rirey [ Aol % slaul 2[asl SxyRaddul auriy
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52  wadd A2adl (NETWORKING BASICS)
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WiRe BUEAAL A2asHl w10l 1adl YRe olsuHid]l ol euid Aa(l s+l 21 8.
QAURCUE A 215 AL [AcIR F AS UHIRL ADsAUHL U & A ASYAH] 21 89,
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5.2.1 *iyel Heas Alla (Fully Connected Networks)
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S 8;

Fig. 5.1 Fully connected network with five subscribers
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Y. 1A NS AL 2 2 Al52sa Gualail vilell sl el

5.2.2 1 A244 (Switched Networks)
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dWAAUHL 2419 £8. 2[aF1 16 A s+l vlloret 8. d BROvL dwRarl »ud 8.
S22l IP A Swexnierdl vl &, i A5 QA 22l 2154 - 6 1l 53y,
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adlsd Sl dl 21 A s 4R AL 539 A A Al dlsd A SlU dl A el
DA weRl ouggell vigal wdlell 2ela w8 wBEHL saml 2ud 8, v s o
HlsAd Uatnl AL 4241, Hlsaal W2 vEU Yol 2[A8H Azad-u AeelH] 3wl
N Boed uEu ddls el asiud.

-

Sa
Figure 5.2 : A switched network one switch
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5.2.3 A2asl utaldail (Networks Subsystems)
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: Subscribers -
|S“‘_’“|'“’i’“| Signailh;ngLinks | TT | |
“Switch1 [ —{ . switch2

Transmission links Switch 3
| I | €——— Access Links

Subscribers
Fig 5.3 : Telecommunication Network
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(1) 100 3uesl A s sns23 dloi s o [Balaul SyRsuq dloid] dee
3 U3 A+l 2l 53, w1 1|y AeasHl A aelu-l Heedl Tedl s omd
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A58l 52U, 2541 8y AU Yual.

Ad: (1) A 2u0e UL dHIRL FAloL Qv
(2)  dHIRL AU BLS5HAL SiAHL UNE Felol A ASIA.

5.3  llfla ugldzil (SWITCHING TECHNIQUES)

2l s1yA3ad Azasii eflfloL uglarl Hua, ARl ¢ 3urdl GualoL U 9.

1 usle 1l

2) e {2

(3)  Ad (|l

A4le uta vior o o=l ugla © % 120 arell 2URAHL 9. U2 ugld 50 Al ol .
Ad Ygld sladl auAL 8. % 199041 WAl . 255+l curvail Al s udal
UYL A i, A2 6 268 AL AL{LA AHDY . Al 2 Rl wisu g s
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L suv{] claiBisdl €lell o3l el o cralBisdl el €ld dl A 1AELs 58 © Al
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5.3.1 uSl2 {3 (Circuit Switching)
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5.4  ula 2lasivylRsan d2as (MAJOR TELECOMMUNICATION
NETWORKS)
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) edeas
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Network Type Switching Techniques Switch Type
Telephone Circuit Switching Telephone Exchange
Data Packet Switching Internet Node
ISDN Cell Switching ISDN Exchange

Table 5.1 Networks, Switching, techniques and Switches

5.5 2[asi+ d2as (TELEPHONE NETWORKS)

2lasl Aeas [z Aldl Hlemi HIg Aeas § il A2asui qualdi e35 Alux Seal
120 arfell Ase(loan Gualoll A @ 8. 1L A2as-l dla IBM 5242 glal adl
2lasi Aeas siual [QAaHl s8] s3e vIR)L - Qe Yorol AAle-t A5 W O FHl
Holde S1MASUA 2 A Al AL AU D).

& 5.5.1 <3 "2a$ (Landline Networks)

A=3alSH A2as 1876 Hi A 5312 AeiH Qe g1l A ciu-l Heedl viaue Hisaal
S, 1877 Hi ella{lo1 uglarl Gualol 03 AAE. FHL LSS V1A VU2 61r3 V)5
AR AIAEL el 2L o1y % std g™ gL ag. F2 3u el adl iR ugdl 1890 i
c{lflo1 ygla e A ot-udl. MuH 1Y dudld ugli Sasgl@slsas]l sirel
sdl. % RladR’ uald ddly vl 2Ud 8. $18L 5 AR sild-R A ofl
RLAR edl A3l Al site 193041 SAs2IHIEHls uglHl 23l 38R 530 SlU6R
A sAA-] w3l A, wuidl dowed 51923 SAs2HLs |y 4+l wz»ild as.
gasgldls 2sAyA-o AAS Sl WBUH a3 vl 2Ud 8. (SPC). ¢|la
uglani 2l cudl 531 Reflos ugla-ll wzsiid a5 21 uglasl 2L eudl 531
BIdRS Wl stridcluil A 8 i, HUR viucl viacl Al 2d 8. 1L uglaul
Bl Lo AsEl s3el AHUAL 6lLe HLSAUHE U 6. %A LAl eiclol d&Y YU
Sl dl A ‘elelol sl w1d 8. lRelle dmed 215 dellyl uzvid ad 3 ¥
25l AoR 5.4 116 11Ad 8. 21 uglanl 212d % % ~{6R AL A B A FRe1ed gL
2191 1421 Uglall Azl 20 & % uala {1 Yoot 9.

< Pulse waeldt
< He2l[FsadloL suelal

A2as 4 H2adla
Networks and Networking

115



Ned W4
Communication Technology

116

Automatic Switching Systems

Electromechanical Elacmlmiq
B l . -
Stroweer Crossbar Space Division Time Tmi(m
Drigital Analog
Space Time Combination

Fig. 5.4 Classification of autometic switches

Pulse dialling 2\ 2(-{l Yg & dq 3 101 0oL 8. 100 a¥-L Guylol wel A+l
ooY|3 Multifrequency +il Gullol ddl edl Ml olex eolladl Mlorardl 8 »uqa s
8. slaui oiz-n Wl 5307 Wlora oi-igapil 20 9. % dual tone dialing a3
ooy 9. »H d-l Heee]l Riora oin 9, dell W2 2554 168 “dual tone Multifre-
quency’ (DTMF) Qi & 2U14[R 35 % Bauni oA & d-dl vief Al a9, 3 gl
ald 5l £ % Adal w2 o2 ol dlona Hisaarl 2ud 9. A AR qell als w
s Al e dl A Yloa Aual, v umldn data in Voice answer (DIVA)
Yl sdcli 2419 69, el.d 518 3les AEAS HIZ Sld 53 ol dn ialr WAl 1oL 8
3 dosdut iz 1 soudl A wde HRdl w2 2 sondl, 1 uglinl vy Alel
A5 w3RU Yo ot eold € i d WAL WEU 4 A Falel Hudl DIVA
yty[a Touch tone dialling <, GElsRL © % 2[R1 L85 pin Aal 2] Surdl a2l sif
53 . &1l AR Interactive voice Response System (IVRS) 48 .

5.5.2 Hitudd 248 (Mobile Networks)

Houda ugld 21 sladl usld © ¥ Aafly w3 1990 i 4 dd auid adue
2004 i 9y, A2as54] SlSuel @lE A8 A iial A0l AL 1oL S wA s+l
el AL cl sy SEURL UL SLEUBL AHA, 5t WA RS w3 &, HlousSa
Sy [A3 el 23vlid 1946 41 USA 31 &S ol 51241 5l A3eAL Gualol w4l edl,
UL BLs Heell 2290 Glrllal M L] FHL ARLL 6LUL L2 1L AL 2] Yl
Aza$ 334l R4+ called base station (BS) vl GualoL 42 £, W6l Sl w5l &
Ra- QA Sy Al Hfleye A2ds Al A & - s1RA oS -
HUUrL 21690 Aeialdl v SlaMl A sy dal 63,

Cellular Communication i ={l2p 44lHl w3vd Heuda el 2. uax kil
Ay ar Hloldardl Guylal 1983 US Hi gl edl. Ul 61e 1985 UK Ml d-ll GualaL 913
34l gdl, i uglarll 25+l Frequency Modulation (FM) +il »1U% e Commu-
nication Technology +i GualaL 44l A Cellular Sl Multimedia «{l A3¥ild 4.
%=\ ‘Celobel System Mobile’ s13y[R%ar 21w 58 8. yAYlurl ¢l 5l A Global Sys-
tem Mobile d#l3 A 9. 1992 i eURd wiL Ykl L1l il GSM alofl uala
ofley UL+l ugla s8al 214 &, Moude Azas-l veed] A2dls2 gll A @R A
3l vl [ AR A3 U3 B, 2 vgldA e Ul el s 8 % elanl
IS ey Y D,
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Landline Network

Fig. 5.5 Architecture of a Mobile Network

Ay Sl 2ugf 5.5 Ml wa B, Ad 147 Ss00 olled 251341 20l B At
WY cellular [ReuPl ARy &ldl Al el.d. Add W g vicunl 209 S, 2R
SR US3L QB 2UES Sl R slelrAL [RRdRML R Avaml 20d 8. SiSusl
Act ofloa A A8 Al YR und Hee A &8, Yo R 51 Qs 3eed ¥ D,
3 2280 HBUL GH] ALl oG Sld 9 dal e4 R AUl g s0dL A UL B,

£ Yo Ruq Hiousda 110l A2 MCS AR d-sellf-sl ueee] Adal &lu 8
MCS €35 g 50dlrl 2l A58l 53 63, €25 A HI2 def AAAUA 5D, 2R Ales 2s
Act Aol oflon Ad A0 2w AR d-fl Bsd-l sieedl -l 9. d hand over
operation $8U €. UIR S8 LSS Sl 53 AR Hloude A2 Hlsd 8. ya R da
613 {L5A B, YR AU o i g0l HoHl Ul IR Vg s §l Sl AR 2l
A1 %A € A IR Sl YA A AR Hodl wesl vl 2ud 6.

553 3al ;l'i'l‘-[ltl"l - 2[slA A2as {Data Transmission in Telephone
Networks)

1950 ¥l A1z {l¥ed s2yer-l neeall el Foied scurl A3id 48 PSTN -
YR dl $939% i) 6{RIRELAL $138) drll GuUlloL 2t 21-us? seu-lHi 2. 2[5 A2ad
[l Aol 2slleledl ANAY 3. elel dofled 2s-ldlep-l GualaL ay 6,
A-scd 2aglaui [Qasau-l A-ielal 2s-ddla-l Gualal wiy §. PSTN n24sHl
foflee Roaxl Gualar 2i-telat Rore s3dl duiR i 8. -l auf A o 4 1
s3a 8, 321 5133 Rk UA (A9 A2a Sul {3uAl Gualar 2[@glAeas s 8. ¥ viugla
5-6 i ealfdd 8. {n Aol Rodd & 2[as14 A2asuizll 21 &. A Roflzaui
FellA 5334231 U S A s34 23 [Bofledd Riova A-uellaii seell 2(@514 A2 s
U B {RN 52423 F0ied sTU Udfld 53 8, {31 2 rag vyl pdadl s
53 69 Yol gaami oin drgell 321 Hlsell asy 6. 28l Ane Al dd R s34
Sl 8 % el AUl 23U 3.1 KHz d-3 oflonell Hisell ad 2zal N ad ad e
opt{| Ariedrdl GUaloL 321 F016E UM A 6 AU NA DL WA B 5 T2l W2 HsnH ol
s8 Al 7 24wy A SYRAZTUA oL dludl @ Aaiell wqiel wagl, nax ud
SR A 1Al & F e 4R+l Al qriRil qriR 2l A sl qrlR
ARl YR 4d 9k 8,

5a133 Al gIRL 2 Lyl R vtaeraioll AaHl qRHL iR 321 21easR sdLHIR2
UH2L $cll dHiel]l 2[5 AL 21 30,000 bites 21 A5-3 WS Hisell us1U D
Bl o YReUM Guel] MU sirlddil 21dd ©,
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Computer
M M M M
T M N H M T
y "f
T M [ A, M T
l__:‘ '
M [ M M
Comprter
M=Modem T=terminal __ 4- wire leased line
dialupline @ ........ 2-wire leased line

Fig 5.6 Architechture of mobile network

AL AL Hs1ReAL 1owe yrL AR Wl caiRisdiell dwrll asi 9. ¥q 3 [Qyeadl
% [@Qd1r, AR odg, 2a uBaddl dessl, QR [@QdR a9l R eddl
UFUA o8l Gualowell vieol waol flodanldl 9 s3l usiu g, Fllauf4.540
53 89, A3 ugld Ampitude shift keying (ASK), Frequency shift keying (FSK)
and Phase shift keying (PSK) 2\ ({4 ala@s (33d 4uad €ld d-l Gur »usRd
. 215 o ALARLSALAL MADL MUAL AR E1U D, BL AR GIRL % 2wy Yloda Gua
A . 16 L 128 daeul i HHIRML lo-e -l Gualol ydl vl Aadl usiy
. Al quR Guloril daidal [ARY UEuLAL dosst A [Qya Yeu §, » FRawa
quadrature amplitude Modulation (QAM) & €. {134 A3 ATU-T) g1 H+Bid
ALY 9, Fell 215 WRRUHAL 3L 5.2 sufda .

321 sy A Bl Hloudd A2af Arsense Aead-l g o s1u 52 8, uig s
sRaL 12 ML 032 9. GSM n2a$ Wlonelal Aa -l needl sif 53 . GSM Hleuda
A2c$ AL dd S Alodd (CCS) % Aadl Ay Alord Hisadl M2 wear g
W2 quad . FH R Mlsadl M2 Riedd Hidel A-a wadl viad &y S, died
Ara Wl Rda U 13 9, Rora Ane A Rofleardl 1A W32 eflllol Guala s
. (SMS) Small Message System il WfQHl d2 J213UH S Alod A-a-l
Heed] Hlsd 8,

Table 5.2 _ Some V-series Moderm Recommndations

Y series Speed (bps) Modulation Application
V22 1200 4ary DPSK FD,D-up, 2- W
V.22 biss 2400/1200 6-ary QAM FD,D-up, 2- W
V.23 600/1200 FSK HD,D-up

V.29 9600 16-ary QAM FD,4-W

V.32 up to 9600 32-ary QAM FD,D-up, 2-W
V33 14,400 128-ary AM-PM = FD,4-W

HD = Half duplex FD = Full duplex D-up = Dial Connection

4-W = 4 wire leased circuit 2-W = 2 wire circuit



5.6 [ofled A2asl ayel Awsil INTEGRATED SERVICES DIGITAL
NETWORK)

ISDN 25+{ls+{l 218, 1980 i a8 F+{l Heedl 26l S13Y[A3AAH Rl 3512 AUL. AURGUE
el Aicll ricll YR Al oL, A2d wH sl As1 F 2[& Sy RBUAAL [Qst saLHR
ISDN il oigloll 5100 8. 2[& slyRunui dewearl 23vd 1960 1i as. PCM -l
Loy Al el Lol Hlsell wstd. 252 viiddl Airl s2e+dl Heedl <10l
25+{15+{l 196041 232U AF. 2[@s)A A2asHi doflearil [A51 21 GuAloL HI2 Study
Group +{l 1968 Hi 23t A4S ¥ ¥ [ofled 25+lellonl viadL w1a HilRdl u w1
53g 8d. ¥ slaHl study group X VIIT si-llacllHl 20, 1976 4l 3L ISDN {l 514
neuel Hi2 stk 8. Al ua1 ISDN 1 2g1d Study group L 531 lRels d 1972
HLITU-T gL ellsiaii 2udl.

ISDN A 2[asl vt 2L F0ted scl HI2 8. dofled efly v doflec )l UL 12
Gualol Aaiu 9 Al ¥ o 8. doflea 2s-ilellaui YHIRL Adl IDF (Integrated Digi-
tal Network) oi=y i 4 a-]l »ie2 ISDN -l 204 4. 1970 ¢l ISDN RAR »i4
[AsRid a3y i, cudl Ay Aa Ylraui Rugidll agid asd. dl {dd doflea
AL Fal 3 2asiA-]l Azl uss.

1984 i ISDN ~{l crvyy el s12cHi 2l % 1 yoro 8.

‘ISDN 35 2g A2a$ & % IDN 2[asl--{l 1eedl w15 93l A AL uell ot Aay
20 8. %l e Hisadl, J2loied sl Vs Ales A ASSIHL A2AS HRZ D).’

GuR-lL sy uel ¥ eial 1AL & 3 ISDN o Hiory] sl ai Acl YILuR © i Hist
Aeas Adl 12 Al Alesl {oldl 215 Datell oflo D3 Yl dofled A Y2 Ul &
ed ¥ ISDN -l 64l o 54 Acizil AAdl wsd © 217, ISDN AlesA adRi-l s1S
vl A1+ 3R usdl ~ell.

5.6.1 ISDN w2 H28u (Motivation for ISDN)
ISDN +iL [as1 12 (1AL 3 1380 FaoieR 6.
O acubrs wz3Rud

@  uBs w3Rud

(3) 2sldwsalas

sle-il qHuHl ael sielell AUs sl adl @ el.d. sudldlme (@aldau-lil)
sladl AUl ael ol 51 Sy R3ud-l veeedl au ©. ¥ dldl-l A3l g+
ool aladl dril WRRM oflog el A8 AUl vy J210SHHL A 2.
A eiraal w2 518 JURALSHR gL Aals Adl. 1 dd 815 dldll Ayl
HS5161UL SHor oiriacll v 1 5185 oudlelare-dl sy Al Yl usiuidl au
@dd Aa-l uBuL A3l airladl. 2udl da va0 vadt sl gl gedl Al
Y[R3 HiHL Y2l Aol HUlRdLAL GuyloL SRl AL dl BEDL HEDL R YR
W sl pLRYL slsw dlell.

GeleRl a3 sR AV dl 516 Su-l-l UsAsylla 208141 515 Hecardl [Rely
2L [ Wldirll 82 AA AL i d-l AR dicstleLs vdal Hidl dl wEdlL wadl
s3423 e WA AJAA A2asul SAs2L-Ls A glol Aaad UL B, SSuRl 1R
] HlRd] 21 835 514 Uldidl slexl 0 vl 530 93 . oflog Wl sélA d)
12l Hloudd, 8, olle, sl2drll 34 w1 3ed ) 3o6)l i oiyH SAsZURSRAA 23R ©.
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i ol GuAlBidinl A8l s3e alsarll HilRdl YAd 8 d 21 usalani %38 ©.

L vl AUs Hineunl 2[@ Syl ozRuld Glofl 4 2lasi-l «3d ®
ol AL SR+l 516 Acitrll GUAL2L 5 S1Y l ALSs WA 2o Hiel S1U3] 612 €le
%33 9. Fel 5 SrsuSa A6l (PAN) AL AHIEYS YR4AUL 01R % A5t v
@ $8AY. Vil HI2 ALSS 5UL W O AL sUl @WALAR 57 © A o33 2l Hot
ALy o1 AL v 5122 Rl Ao+ Gualol 53 e s Wdid s 53 20l
8. drll {12 %3 Bud dril Us16-24idl ayd sl vUd 8. SlaHl AHUCS Hi
2la sixyfAganl Heedl vialer UL, Ylsar, sy, [QRUL adR 24 YloddloL
uglarl 2in @ 52 8. Aol 1id el ol €. Hio ARl 25-lelloo-ll GudlaL us ud
® ugl A W2 Aaisly dadd €ldl o33 8. v Yel uR Al s3U3 dl slanl w101
@l A2as oLl otdl ol Y uR 9. ¥ 3 2[Asi- A2as, 2L Aeds CATY Aeas
2 oyl sledl Qs Wl U D). A2as gl s1aH] Ad) Al Acuvil A4 Hio w8
BUUUHL 29 8. 2t A2as HIZ ot ddlae 1, 51019 AW ) 215 1A st
Addd il 2 9. e1GU |0l 1M W2 Bud uaL o3 9. A2as-l ydl
Al Gualal 8185 6l Aeasl Hee 1R AT Asdl ~Aell. 2L wRenH 1 SveA2
1101 Uil GualRll ALSlU A2as Adl 8. Uizl Wdet A2ds Al Aaipil 12
51 53 wsg Al uig ol wSA2 Azasa Asollog AA ASA 51 sd w3 B,
liefl Acudl BuaHi veidl 4. A v G + 1A dl Wdol A2ds wal Al
Qs wsy 2dl. 1 25-Delloo-l Heedl adat A2as-l A5 ws 6l © 2ed ¥
SlSusl A SAsglsa, SAs2sl-ls Roda i SyRd -l ca@sdid] seee] ol
Al AWML F01ed 53 U3 S, VUL AL HI2 o)L el el A2as Rals+ saHl
19 V. el.d. R §32 A 613 [AY WAL VAL A2dS HIZ FEL AIAML A D).
g4 3 2dl Mrer, 532 2lasi adui 1oL ugla, florellol ugld viq 301eel L
iy el el Sl 8. uig AeasHl a3Ruld Adl o & 3 ALY A2asHL Hioeumi
Al Rdd glaL ol o Al GualoL A4S 4F dl v UsIR, A siuRR doflea
25Nl Y 6. eflATot 2uvua{larrel Alora wisy v o ot o sl doflee i3,
gl 513y [R3 ] o3Ruld WA A4S A3 V. sla Roflea 25-Nellow ol o sl 24l
SR RFAAAL A2asl Heeel YA UR 9.

2la 1Azl &l doflecitsSdar-l uBuirl Slasia vior o Wwne 8. doflea
Ay [RSAAHL doflecusDrrl w3vtid Slow Ad pulse code modulation (PCM) utld
1960 Hi @ioll vid-l gi-tH{laell a5, 1960 uel 2122 uedl Integranted circuit +l
Gualolcny, sy dofled el dutan doflee 53242 glL Yall Hisy i el
U2 |20l Aeas Asu o1y, o 2l 1970 1i U3 4. 1970 udal RiBed A1t Faul
5 Roflea 2lasinl [Qsiaell a3iid 2. ISDN [l il 23t 1980 Hi 4.

£ AR AY ITU-T «{l Weti-{l AA30ell 25-0ele U e s4l. 2181 Yel2llHl v
5319, ISDN UR atuR 241w 30yl Al Glataiell 4641 $cUHL 21 8. Beal 20 -l
Bl BEYRAL URRAM Sladl ISDN 1 Ml dal Azl Gualol 34 ¢, ISDN
2sllelonl RS [Asi uR i 20l sl dotssii d-dl GUalol scuHl 21 6,

Slarll AHYHL AHUS HIoL 21, ARl SlY aRalq, 2iqHL ALl ISDN A Gualol
59UML 219 9. ISDN gl 2ol [Qaul 315 o AeasHl Heedl HI3H glL o4l %
Aeasl Acuvll Gualol 2[& sy R A2as glrl sy oA,

5.6.2 =dl Al (New Services)

ISDN etdl a2t 82l Al Y3l wid . FHl Ul i HURIA @dtd] Acuil €1y
& a-ll agl 1A Yoo 9.



) Video tex

2) Electronic mail
3) Digital facimie
@) Teletex

(5) Database access

(6) Image and Graphics Exchange

N Document storage and trasfer

8) Automatic alarm services. e.g. smoke, fire, security, police and medical

) Audio and Video conferencing
5.6.3 ISDN A4 (ISDN Channels)

ISDN i A4y, Ad Aol Gualor id 8. dHl a1l RoAelor 219 Hilddl-l
301 YWY 9 Yuoid HURL Arardl 2ol B Adadl a1y © i, d-l 33U 64 kbps
Y @ ol sal 8. AloAdldl A4a D Adad]l 2ovicuHl 219 © 21 Al 33U 16
kbps or 64 kbps €14 €. flowefloL Aeas 3 W2 acfl2flor 217 $-AAa floellor HiRdlA
ad o 9. dd azuAlodelor Wiz Sl 8. DAAAA UdeHi F0ied s 112 2 AHd
Buac €1y dl ALssn Feied scll HIZ Hogdl UL 9. B A usle {121 2a
g2 llor HI3HHL 514 52 9. B Ad v A8l e[o1 iz a4 elldl 9. 204 ¢
ASleHl siSuel Asia usle e|lor viadl Use e[l siiel €lu ©. B 24 D
Y@ oi+{l 13U IR 81U dl d A H A4 opeuting 58 € % wAdL 3ad) 33Ul
SIS,

5.6.4 Guallsdl S-2:5lu (User Interfaces)

ISDN Hi Guedlsdl Aeas-l Gualol [ sauan 3<l {a 53¢l a-dl 21l s394 dd Gau
GeleR UL SASZLs WiaR+l Gualal 302 ¢l 9. 2 ASuA SASLLs kA
vidleg 21 2uuen 82 cldlA ol @dudly dl d s1d 59 %, 2uuea A1k vie-
Aol 3 war aduelldl 3 war Gawed-dl x1aan 8l alsa Huasl weR dl
Adl. Adl o A GuAlasdl sidu el Al GuAlal 58U W3 8. Srerdu-l
sl 2t SRS UAA Qg AsH 5 W Y.

ISDN i GualdLsdlql Aeas $+23 tui-tyds 21Adddin g s3I0 vl 21d 8.
ol Gualolsdl 519+l A2as 1oL, ISDN gL A1l a2l A Fdl 3 ialos i
$12) 2l ws1d 9 S1SURL At Bl otdL GualaLsdl 1@ 1@l {a A2as $23 53
U3 9. ofloy oo w15 WG otg Ul Sradu 53 As1A. S olsldn BIAHL A5 dl 6
HUlRdl niw 234 ISDN -+l HI81 HosoL A UsIA.

2 HUe{d WK [BHd Sve3u
2 WAl [Bod Sredu

W (B §+23 2 A1A1Y U5+ 5A and 15A L 8441 QUL A1 F2 FAL .
UL Sr23uvL VL 2 AUIR 33Ul data [Bud 1L & wiar Ald2 9. Ful
g 2 Gl wiar Sasglels Gusaaddl GualoL asS ub . yueid uww, Bud 1l
oflgu Al 20U . A 2B+D [Buddl AS ud 9. 124 3 16 kbps €35 BAAA 24 16
kbps (| {l Arie ¥+{l g 83U 144 kbps A Al L [Brd Sre3u4l Gluofle 252
VAU Glofl A W vA Al nB + D+ S HHIR B3U A8 € F Ui N 212d 3 &l 30 3+
a2] Yoy ud. oflog WEIHL 519 L HURL Ada-{l aHdl GualaLsdl gL s8]
sl 2UA 9. %+l 2 192 2l 1920 kbps €1d 8. £l A Y6l 3L B3 65 kbps
Alorelloel 9. w5 Aarll v1e: 30 HURl Ada @ %S WsIU &, AUIHI B A D
Y@ AL 262 Fr233U W12 ASSIKAA A S o1 89, FHL 65 kbps +(l 33U €U
dl $@ 321 252 WARLS W5AA S8l 533U 2048 kbps . 1L 33U 30 HURAl A-a
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HR W,
% Q- WY
(5)  ISDN -l 14810 2,

(6)  83A-el HI2 ISDN auesi-l was 252 2sA3 W2 1Al dlorul 2 32l
T2 AL U,

Aa: (1) A 200 UM dHIRL Bl @vil.,
(2) IR AU BLSHAL SiAHL UNE FelloL A ASIRA).

5.7  @l3ti~s (ISDN) (BROADBAND ISDN)

613 B3 L g A28 © % 2048 kbps AL AR 33U A D, WAMS ASAA SveFAHI
AHIRHL QIR 2mbps (L 33U €ld 9. 6llws 63 ISDN 1 32t 32l 233U Ul sl
QIR §1A VY. 6llw3 6lv3 ISDN 2| 301 ISDN 2] Slw3uiell vide 6. w32idHi d-l a3y
H1ot 2mbps ~{l adll. wau auf eie A+l B3uHl qtIR)L 244 A sladl Q- B3u 155
mbps 8. 7 el 75 ALl ISDN $cll QIR $8Ud % A AR B3ualell oiws fla]
or3[RuUlc Bl HIdL dtcll 6llw3 63 ISDN L U3vd AL, € oA ] wiew 50 3
dHIZ] wieolll (Bet dHIRL AHA A dA Al sRel [Ba 2l3d2lsSaedl vaRly ddR
el 1Al SiSuRL Ber Adld-l 4] ol 531 o)s 1S il 23l AU A e 5241
U €9 5 % 6l O1v3 Acirll Heedl HOL Y. 6l Glrar{l e O USIR{L AU & :

o greA3éla Aaii

o aduell Acti

greulsdla Adl Med 3 s 932l 6flon 93 sletril AHu~{l HilRd] ol ds AHIA 53
W5 adl Adl. 0 {20 Al Gualal [ARUL, 2[&siHL wd 8. 1L Al
2lasiH Al Alsidl 512 dS A A [QARU Rode 30 Hisdl ad 6. Ul
A 312L BURAL 4 [ARUL 6iA Hsell 13 9. aduell AcualA SA 52 -Als 1wl adxyal
¥l A5 6.

gllwg 6L=3 Aol Alell H1A Ui Hed I Al {2 0 A2asd 1oy Gle] 5.
arll 112 et 2oL ue sreuMi v, %l el Heedl il Sl Guylo HildlHl
Y @ 613 Aw3 ALss Asychronous Transfer Mode (ATM) Ul 14 8. (ATM -+l
e 835 A wUHR{L A2l R0 IRLAJNAE €14 9 A A8l 536 AL A1 A5
o Rcll g1 HURl gl . F+{l MUl §3] quid dlsacsll %32 usdl <.

Ad el 247 551 53¢ HIUAL LU . ATM igR s1d 50 312 A 268~ GualoL 4 8.

(Segmentio (Rouiyn $34), Reasseably (53l 2084d) (SAR) 2@ ¥ WRd] Hsadl
uid dril [Ae4oL 5L 209 B i Al dn 53] quid dlsaalii 2419 €. BISDN,
ATM i At efl{[o1 241 1914 25Nelloy [Qare 2[& siy[Asanl 2s-lelo 9.

5.8  ARIA (SUMMARY)

AL D 5HHL UL WL, 1[0, vetdr viedt eflflo, Yoy 2[4 sy Aeasl
Yl 53 2 Yoy 2elas-l el Aeas-l Al 53y, w3zid yaeid Aeasio-l yuldl
53y elaxlL sl ua a2l 53090, A2as 12 el el Ala--l ua Al 53y, A




dlflo) 25+{ls [ AUl 53 Ara 217 ASle el woel-l wenel dldl, 1o
25+(l5+1L s148L 2 81Ul [AQ cld 53 Al 2[A81 A2asHl <1101 Glaiete]l A0
sdl. gladL HlonsSa A2a s Hiony] »A siu sl Al 53 ISND Lyl 53, Aeucis
ISND , ISND Arid 47§28 24, ISND +{l A<l Al Acuil [AQ wauf s30. A5l
] 28l 6w A3 TSND ~{l 2l 3. 6l Azl wa~l siuel-l aaf 531, A4

¢12([oL w1 ATM [ 4l 57,
5.9 ‘il wald ARl U YUl (ANSWERS TO SELF CHECK EXERCISE)
(1)  Eg. 5.1 4iotciedl W3 Ayef Asieianen A2a s % Sdl bi-directional A318L
HI2 A5 bi-directional {5 H12 &l undirectional &l$ dsadl. Al undirection
link +iL <612 9900 4. 215 RA A2a$ YR AUUsAAA [AsA =200 {l v,
(2)  PCM taAd Ad HI2 321 252 Gu kbps (Unit Block 2 LI1 - 101 %))
aell 1 2wl 32l 252 128 .. 64 = 8192 kbps 1l 8kbps WA, AHIY L
eusi-l ueo(l TDM Roflea wlddl %4 €.
(3) W eirldal HI2 i I 9L31el HI2 AR 83
=5x1.0+5x%x0.1=5.5 sec
2L HIY 1 =1 MB (Mega Byte) x 8 = 8 Mbits (Mb)
J2L 3r01ed AU = 8000 + 100 = 80 sec
85.5 sec.
4  Y2L3UH HM 2.5 KB x 8 = 10 kilo bits (kb)
d2L'S & F Delay = 0.25 x 10 sec. 1€l 5152 S & F 23 «2l. 321 i3l
el A3 ¥ 5223 Yl slduel 34 [t ueifl 93 9.
<y dlsl 3oied AHY 9. vl 6w dls © s didHl vl dl
CKEETROURN
% ai-u¥latn dls 923, 5 nodes € Aell 5 F0ied AHYL - 10.24 2.
5)  Dflea ey Alus . D3l Yol Rofled AiiaL 53 . Al i vy
ARl HURL 241 @ sl Al HI2 1S o HIHAL QUL Y 9.
6) waRsuwwL O nB+D+ S.nd Y 8 dils salni 2w & ddl ww dls
Y 2132 2| = 8 X 64 + 64 + 64 = 640 kbps WU
5.10 adl3u Al (KEY WORDS)
- AN [Esu : %ﬁmam [ 3 % qupnAsdlA Ao sl 2l 010 AR
8.
- RSN 25 HS 1 630w ISND Hi HilRdl 21-us 3.
- 60 RUA P RAU RUAA 2] Adldl w3y s AssA dRIAS
(WL 1) Qe Ad 48 6.
- 438wy ISDN :  ISDN 2\ vjot % Gl s3u-il 515l 112 A 9.
- A4 Houdd ARMZAAAL AL, A AL 0AS [QRaR
YU 8. 6l A3 ISDN i Aol A -l Ridea
Ueui MUl asr 53 8.
- A df[a 2 L as |lor 2548 €9 5 ¥ HURL ALl A ¥ZUHI

Wl Sl © A 6126w ISDN A2as U WRae~ Wi,
8.

A2as 4 H2adla
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AKER SRYAZAA
g

alze
wsle il

A, A, Rl :

RIS EN]

Roflea ulsul
s YleH

W32 aflYloy

sl afana e
uleds RARS Aeas
Alraelol

ARsa-={la1
Redad
WY, Relloswt RAaxla

BRSO
Ry,

R Aeas

2154 Relloswt Rafla :
MY [t 11l

2yl [Esu
qufa ulfe

315 QUYRAN AUR 25715 69 3 i [QAna eolfAs [QrdR
24§ & ¥+ Ad WS AvyHl [QAcud 4qd U 8.

Seals AYlssA dael ARl A5 HURA wduHl ¥4 3
Aesclay, AL, sualarl R A Hlae S+l

& ol [EsHl g5 [l 6L A-el- A1 WY .

B8 clf[o1 25+l 5 FHL HUR 21§ AHI AHU20U
e vid Wove a4 AHMd W UMd 53 9.

g2l Sl Ariell ALy A a0 Ana ]l Heedll Rere]a
R,

Ayl AL sl wHag 2 @daL W32,
2lasi- pL5AyA-o vl 2[aslH e UZUL.

2l Sy A3 A2as AL ALl 3 F oL ATALMASIR
V5L Ala s0{log i Adan .

s RAA[0L 25+{lsn 9 3 ol [Qana se-ll vuladl duldl
U2 30 AHA A2ASHL 2AAS ST B,

25 aiolni-l 19 Awdd azfua ulEe
&R %eldl HI2 vieg RA A2 s

AR Ys1H U Ha Azl YA Us2 i Adni
&au sl uBEa

JE1AAUA U ALl 68l A AU ALY $HHL WL
ongaell sau-l uiEul.

s YotsLITERA 2 RAYTAIALE 923 il & RAAdL
AL 422 Vel - Neld YUS vl AL g%,

L 38 2578 B 3 ¥ A s WofA ]l vier
/AL 53 8,

QuRASAl 3 ¥ asMZUA A2as ud A3Aa Sy,

5 g GUAU F % AGRSLTAR (AUALSAL) a2 L3191
R A Yol 53D,

g A2ds 5 ¥ quALsAA RAY RieH WA AN 9.
s 25+(ls & ¥ adAe AHIRAL AU D15 e{luHL
13282 v Fride wRAl MRl uRas 52 6.
SRS (s 3 % widRs RaloL Riel 8.
R 2183 W2l R wef.
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