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1. AE

A o] A7]5 A% (Telecommunication Networks)-S
AE5FHA &4 §4le n#, A47153 &4 PCEAL
fax 444, &8 ZAA, LAN-interconnection, % 4
3 Ao, A4S £8 F7IRAEE A F €U A
3o 29& s 53U MY 2§ AFde 7
o] o} otk EF, v FALLE @Y HEI}
231402 Ul YEYIE EA9 A7|5AIT
2 0430kg oudtA g1 FAA2H, AFH, 7}
7171, 2ZEH ], FEA2H 5o ZE R vY
Eol AuEANY ol AFAHAEY] VEYA
Z AYEch 53 ATM (Asynchronous Transfer Mode)
Aol §54 AE By ZE T et optical
technologye] #3o] W& 234 AF Yo HUHE
53 7EE HErve] A9 AF sU Foidy
234 5% ¥ 37t AAYY Ao, 7}
A 28 % national infrastructure 2 7FFE o] AW ¢
¥ lojdo], 7t AR AT 2EYH T o]g2
24 7 rE 7 EE OE AAHE O F
Zo] FAHIL U} [1].

o|s} o] Tkdt T HAlY FAFLE AA A
¢, B4 Al FlEdY B 2ZEYH A%
o2 WG oo whE AL AL H Ed HA
2 A& g ojn] B2 F7HAA Attt [2] (3] [4).
£3) vjgle FAlgo] O &89 ERx AAH &
£2] "ad s oS AF3 ol wel Fage A
Aol FAaxd U J&Ex /M 7i&EEH
gqorvg, zof GAUA xhE FHAFN FAH &4
3 A3 A g Aid Y, Y AY, D
A, 8ol Fofel g FALY Mulx AF F
Yoz Hols= FAYe LiEH (Telecommunication
Network Robustness)& &} &lojof du}.

e T

2. A% AN =Y
2.1, 4 kyY9| Iy

AR A AT AUA AT FAE F

Aol AP E ARA Hodtd AFHoRE FF
(Ex FA)8ta, oA%A B9 Wl AY, 44, 75
A4 o] wtgsiate] EAlolth A4YFE EE A
2¥1 33 Bofo oj9} #Ho] AL HEH gL "
HA 713t AW ZHAA A xHe] A5E HE
2 HAHE AFE (reliability)9} o]olA HAHE 7}
€% (availability), 25X (performability) o|tt. 2l
57} Aol HA o] dAPH HA Tl 2HE E
F31 Qlgol Aol HA Fof (FAHE BAEIA A
¥ 5 JIx T8 measure2 = service availability
(SA) 9} mean time between service outages (MTBSO)
%0] 9o o]x ITU (International Telecommunica-
tion Union), Tl & E&3} 7|FoA BEFHo2 At
HI Yt [5]. ol EE AHSEAE AT ARE &
Bo =go] HAAAT A28 sj7fe] FHECE v
EYI AAY FHAA, Bolivt dold FEETG:=
Zol7} goid $9] ol BAE Fof, "L
o7t AT FAE Bl AU 2E AL AFE
Qe ¥ o2 AHoste FAY AEE(network
survivability) 7} B41% A& AdlAE 7HE T8
& Wrket A Agel Boh ole AR} 558
4 Alzd AAE EARY FEE BAYolEE
el Ay A xdo] o 4stA] B wiE Aol 9
2 Ao o) sMEIER, Hof T oF9 &
8 A4 measure 2 3ted g HrEeta AA S A
o] Falel HAA AY, FHAAME B FL3)
jE-olct.

22 SNY s K Foh X|E

Saltel A HHE A = 3 FLE 1
2 Alge BAlge] R A T WE ol of
& Ao AHE (definition index)= FAAU7 A B2 9
o P 283 AFEE IFA EZES 77 ITU,
u]22] FCC (Federal Communications Commission),
ANSI (American National Standard Institute) 5 T}
& AN AT AT G Y HE, B
3A, 71E Tl AEE Aolol HE FYEE +3
o AGHoZ $4E FE 4 At o] L E1
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A 71EE0] AHER As B Fofol] B3 AR A
9 9 W= F2 EAY Ao A4 A7} (Duration:
D), Bl H$ (Extent: E), Aol 7%= (Intensity: I) 5
g A 7 842 EF77E 7T [6]. ©EkA (1, D,
DE $A% Aol 3-AE (network disaster triplet) 2
st BATY A i} A=E BIFL vj¢ &
FHolt). o] NF7} EEHOE ALLEE 3hte o
2199239 vlzo A ul@E FCCe FAI% Asir
T #E F 3l “AFARZY 74) A, inter-state E
e A BoldlA s o)atel 71iAbrl 30
ol¥e A AHAE APIAY FA e ARG
A4 FCCol Busteol g} [7]" & FANA 2o
3= A#7 D = 308 o4 E = 5949 o449 7Y
A 9% 1 = 23 Aul2E AYsAY fX8 =
ANE A2 P83 HY¥ = YL B ¢
ok

ojgt Ze Aol AEE AYAEE AFdeE Ay
28 BARe] dAo o} AL B 3 A H
HFA=E oAU, A BEQNA AHolE Ay
28 A FA 7€ (4 €9 S5]9A RS
AHg3tedof 3o, Folg A &ol e} Fofo] Mo
T HA7E HAEE old tiF] 71EY FAP H&
TE HUAY N2 5SS A, AYE S 9
A Bt ol9} 2 Ao A E 289 3 o 2, Bellcore
£ u=% Local Exchange Carrier AFdAS0] D = 2
2 o4 ASH, E = n@r]e Fofl, 1= ZE 99|
Bofell thal el Azt R A& Az Ao} 27 ID,
Aoj9] £F 5-& Service Failure Analysis ReportZhe
87 AAE AA Automatic Report Management
Information System (ARMIS)Z}= djo|E £41 A| AH
22 F43te AAE 7HAT U 8]

9] A R4 A7t (Duration; D), A¥ A E7l%
T (Unservability: U), 7}FX|(Weight: W) 52 A 7}
A 2EE Zofol i A2 ALY AL =932
gout, ol ¢E7b =% BAIY Ao 3-AE F
Ao A5 1§ AMuls s edls AEE Aulx 9
A EHOR Y33 Feof WY ES} Ao A=
1§ EdF o= M3ty 71FR] W Fodte 3fo)
£ 2tk ¥ YBY dFAEL WA AAFE

AL Aol 3-2E olele), HMFEAHQ probabilistic
reliability A7 J¥goa Aol W% (frequency)
U &EE £ UE F8& ABE AFEY [10]. 18
U S Aozt B4 ERAHolmE, ojn] WAy
3t (deterministic¥) AFALE BT o] WA YA
X & A, Ao WAl T self-restoration S-0] 7}
oo FErl T4 FARE EBEZ &= AES
F49 A4 frameworkdte] FAIge] AY g AA
€ A=, ol AFE= Fol 49 B4 7
e ofd Zolth. NTTE ©]E9] Ao we} 33
7HIA U, EAY oz Hodhe "Heole ="
of wet 4709] Ao FHe| el E BHslL, DY 7}
Hlelol] thal g Wiz, Ao} AR, wZlEEE
AHgEte AE T ERXE AA O wrEs Aot [11]
(12]. 221y ol Aolol thdt A& o7l ol
AN Bl 3-ARE A3 AR Bedta 4
Exs Az FH/E FEIY Ao o]FojzA
Horg Fud A AU dHolgx dr)de
F&3o] Utk

2.3. BAY HEY A%/HA =¥

AT AHAF] A HAE o8 AL =
& A A7 =¥E (6][13] BT T4
el PR FRE AT AYY Ao BEF S
okl i3l thag EAE 4883 ol UiF AF
€ 5&Foe 233 ¥ 4 Qe kHOE Y} @
I Ak FAT AGAE FAHOE A AMAS =
gol me} AMAIE ol Z2 tAlEF ®HMulti-
Layered Model for Network Survivability) ch3} 2+
o] Ed & 3tk

o] Ry 714 § FE<Q Service Layers FE
71E n@go &3t AHER A dAE 1
28 A of Rl AT, 7P &l Physical
Layers 7]1&9] §A%e] B2 A A 2y @&
Hol §AIW ME 7ged &Y FUY F AF
2 71& A9 HAEwol b4 UYAHsIA|T Logical
Layer= W< multiplexing 7}%53 34 cross-connect
71%%€ X381, Transmission System Layero] A&
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(B 1) BUY WY CIE 28

Layer Noded} ##

A e o

- Circuit switch
- Packet switch

Service

- Drop existing calls
- Alternatively route new calls

(Cross-Connect) - Broadband DCS control)

- Cell switch - Resend packets on alternate routes
- Change virtual circuits
Logical - Wideband DCS - Reroute existing connections over spare channels (Centralized or Distributed

Transmission System | - terminating multiplexer

- add-drop multiplexer

- Protection switching to dedicated protection paths
- Protection switching using self-healing-ring

Physical - Fiber splice points

- Distribution frames

- Manual re-wiring
- Splicing
- Geographical diversity

Terminating Multiplexer (TM)& A& 73-%-=Automat-
ic Protection Switch (APS)& AH&%F 1in Wje] A&
o] A Wy AL3t1, F714 (Synchronous) Add-
Drop Multiplexer (ADM)E& AI8-¥ 495 WE &§%
o] A HAE 2T (BDAA ¥ vAZ
o] BAY A4 Ady ERL U FAL T
NQAE 715ER AZ AIE, B AFL 4L =
£, "33, 283 H o Fo EHYe dIde
‘o7 REnow FAsT Z+ REYY xEV}
oo U (&d AFAA £59 AortA BF
€ ¥¥3F routing pointZ A 2| = ZHolth diolH
Exo Z2EZL Y% OSI T-layer 2¥o] 2+ 49
Az AR AY @7t &9 AFY AR AE ¢
%o #Z HFEelE encapsulation & AF viFESA
SHAA AR 23 e BEEYA =52 encapsula-
tion®) I Ut} olE B¥o| AEEHE 75 2¥Y
BAE 727 A VHE S RAET A3 ¥
SN 2z} layerol] thgk AAEH AF7} oA & 45 f
71Hez AAEHA F§ AAHo)AT v]=9 ANSIF
dA MEHoz F2 A= FAL ARYAE
o] ol8) A u}t (o: intra-LATA)S] AT G F
2 453 dot [13].

3. Logical Layer$}
Layer?] %% =3

Transmission System

3.1 Logical Layer 2t Transmission System Layer

o Etto WeY

71&9 §AH57]12] (Plesiosynchronous) ] (TM,
APS 34)3}& @e|ADM, BDCS § H9 5714
A4 AuEe 25 Fo) @GN (F A 75 (self
restoration, self healing)& 7} ¢l2v} ADM #H]
7} %o topologyE ring¥ElE TAY AT AHE ¥
2= 213 BDCS AHd|:= full meshol] 7}71-2 topology 3
ol HZolt} [2]. o]of we} FAF APAEL
a9} Furt 2 A9t tjdte= ADM Ring 7
Z8, N9y A 59 BDCS Mesh 28 2+ A
o] AAHoln AY o H&FHolgtn Lo g
aU H29 st st & 53 54 29
s EAY AAYAEL DCS9 ADM 58 5714 &
Ho] A0 FAA H A AL E A9 2L
A BolX dxjs FH 83 AA L
A g3 49 F94E FUAIIE FA ot

2314 ATM S4B n@st A5 /gl
£% 5= A2 (Transfer Network) 7ide] 533}
I o]& Anlagolu xe3tE Aol diul A
EAgte] gAHQ 83 A TF8T} [14](15)
o]g} & ATMS] AEWL AZFFHOZE o|FoiA U
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t & A % 42 48 N9 Vvrel di¥ A
& Aui2§ AF3io, VPE o2 7le] VCo & A
% Ml 2§ AF¥} ol VC= ATM A& HE3}
E 33 FA3Y =23 ESg AEE 9|3}
o 4 #tjol A= VPI (Virtual Path Identifier)$} VCI
(Virtual Channel Identifier)e] 2]3) 4%} VP& F
9% FHE 7HE VCEY ZAFOZ ojRojA= &
3 F2E ouldtg VP oA A¥EEg [15)
[16] [17]. gt o2 71 A'd AF L AFR Ao 9
g Auiz 877 & W AMEA A3 E e ol F
oixe} 7hg A2 dFA L T AdY BYE EEH
1 DA 3] et F FHIbel e AlE
g8 FHolx WFFHoE TP [17).

B2tH F714 TM, ADM, DCSE 589 A4 &
HE 123k, ATMS| AT /de] s A4S
83l VCo} VPY dA= A3 He Ag A
dd, ¥ BARY GAHEE M= 71EY
Logical Layer9} Transmission System Layer®] ¥ =&
€ 22 layer (A$% layend] =& A E 7S
Ags QAL ol RolAot ftt &, A% Ve ¥
29 A2 ATM 7Hd A2 3 Ag AF dd o
2 A & 7129 d-layer THAIF 28L& F 7}
A %7+ A%<l Logical Layer®} Transmission System
Layer7t 4% layer2 €% € oha-3 2-&3-layer o
A% Zyoz Wy

3.2 Logical Layer2} Transmission System Layer
B ABe FeAY 2

2RolA AmE o] njzje FALLE EE €AY
4ol A4 Logical Layer®] DCS$} Transmis-
sion System Layer2] ADM, TMS 2.8 k& #|7} o]
Fo0{A] 1l fiber optic cabled} o] AT A= ANY F
P Al F/37] W&o Logical Layer £
Transmission System Layer®] FAAITHE H 23} 3=
Y3 4A a5 e ALY A=
AeT 24 AAZE rHedhy AAAHA 3
T 84EHA geo

A AYe] #A 24+ HEPe] 34 (topolo-
gy), ABl $1X (node location), ¥ £ (link
dimensioning) §¢] A4t 848 E8iF 849 AS
718 R4E ARRALE do HHo g2 FAF
ot wEti AFHOE 4AFE, HYAE opera-
tions research A8t 23 3 network 7]¥te] $2A Y
(mathematical programming) 238 Ho] ALg3t1 9l
t}. Logical Layer®} Transmission System Layer 57§
9| Layer& 33l 2dF 3] 9% A8 =
P&, 209 AS 2F7 =E, 83, 89 AZHA
&40 HEHI ol EFHOZ graph theory &
ol g3t EHIE BEFE 2T lon, 3 FAY
layer &5 48 B kT, Y3 £ B3t Fr9
A% < bits per second (bps) (5714 HEgol A

(B 2) XMich S|AL obYY CHE ¥
Layer Node2| 3 7% 53 2 vx
- Circuit switch - A 2¢ connectionse 3 $3) A - Auj2d QoS EA-E uky
Service - Packet switch 5 CAIZE e Gl =3 FA
© - Cell switch (VC swich) | - 3 Z2& 5% #3 Ad¢ - HlF712 Mol FAlo] B Arlde
-VCe WA VC layer
I . - %714 DCS, ADM, | - 389 spare E+= HE2l protection | - facilityx} el F4# restoration
Mo ™ channel #&3hed facility AR BT | - WMEAH Ago] F4ol HE AlelE
etwor - VP switch * VP connections®] A7 VP layer ;
- Fiber splice points - 4% re-wiring - EYH HE A
Physical + Distribution frames - Splicing
‘ - EYA vjH st
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= 3343 @ A4 A9 SDH @) B3] 7%
}u2, EY 3§ HE9 SHAAN FYHE sYA
Y =¥ formulationd] FF o &L =A g}

ojgt e FHEY M Y Aol ¥ 2
A F e DY o] (mesh ¥ ring)st A
e Ao]E oFA TS ojtt. w At
o ZAY HAE Wk 7129 mesh¥ graph] &
B3 FEl7} ringolehe AHAE ALREle YxpHo g
YukHQl mesh¥ o8 2dllE 311 ringTtg AHR =
ring-path 21& =83 2F E73AY, 7Hs Srout-
ing®] =73-& path formulationd]| A LA|H o2 o]
Vet EE A¥3 & ofz g gint. A Wy
atole B3E AR HY &2l bps £ SDH 7|2
£5 & AH83ld A4 path ($7149] 79 STM path,
B 57]2]2] A9 ATM VP) ©$& formulationd}d
routing®] FEZ9| Hd 52 53 S FY&r)
7Ve-8tct.

3.3 Logical Layer 2} Transmission System Layer
of &8 A0l ci3t Planning Algorithm

3] 7]&9] 4712 ¥2|¥ layered approach7} 2zt
9 EA AN 8 2y tdshy gxg
o 9 58 T 2YY 83 ny g AQ
Bl AFH 84 (IA4Y, FUAEY F= SDH
ARl STMIR®, STM4EY F)E 993q
mathematical decompositiong IIT}H ETE A=
B3 oM ME L decomposable B3 o] Hug A
o] 7bssich ole} e AF3d A vEYI A
A EAE &3 Zdecompositiond}s], THed| i
TAZ B3 A& 7t AA A dis 2AH
2 o S AT, AA 49 FFH 7}
A e 29y EA€ 18144 Alxd ul ok o
€ 4HEE %o el 3 ol TG Ak wpolog-
ical constraints=2, 1 ¥t9] routing 13 84+ compa-
tibility constraints & 2 #F3l= el A-AYY =
o2 g, feasible solution-& slave problem©. 2
#31 AAHY v LL HHY3E master probleme
Folu7h=, exponential 7A5-2] W9} Aok g zh=

0-1 integer programming =38 93§ H33 L3
& Mdste 433 3719 AA AL EAe A4
Adl HAHE ek A 2y % nIAE )
ko] A Bl 242 32 solution time?] fastness
3 solution quality HA] @ logical flow constraints]
784 EAE 188 network flow EAEIA B
o] AH2H o2& B8 decompositiondtn, @ 7
&9 7+ layerd] wis] AwE FFAYY EA9
polyhedral approach 3! separation algorithmE9] A}
E 283 g%y, @ AeHY 9AH /Y B
< 83 B3k, A& HH3} GuYyE A
o] 7HE3tet [18].

4. T 2y°] 354 JZ0de AP #4

o] Z& o] =FoA A FAY P 2o
YUE TAY AYAEA FHe YRz FIFFA
710%e] g A AAo) ALEEHE ddE 48R
718 %}

41 OPHN HE N X B2l chy Hof Alg

FU AL AGAEY BARS MuladEE BF
H71= AT dxE A3 Anj2E A% NI
%, oy §41E A% HAundy, Aedg 5%
o] 7ha tEAQ Mulx AY BE WEYAI} "ot
A3 I AE AAME A £EEE TI
F (1.544Mbps), T3F (45Mbps) 02 FHEE KA}
714 Aol AR A B4 AE4Hoe=s
AEHI de AAolh A BHRE 4% 2@,
AE A2 Mo P 289 7|ET ZF3)9) ¥, 2.1
oA SHE g DY Fo HEX FHE BAY
A8 % AAE A 7HF FaG AN R A
S 2 FHIHHATH [19] [20]

A A A2d BAR s FFFA] HH
g Aol F (4]0 R1g 19929 BE 1994 d71A] 9] &
NE thFLE 224 s TG Aol 3-2 %
€ D = 30% o4, E = 1934 o], 1= A5
o] @4, A 942 8712 Ao ¢ 9, (¥ I 2
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(E 3) 8284 Ao Fof Al

vy | S s A4 S8 49 A
92.2.11 11,874 Bzt BF 018 36C ZEFA F A9 00:49
923.11 12,763 2A-H L P o)E 36C 234 5 9 00:52
92322 11,874 He- MU FAolF 36C X223 & Ad 00:39
92329 12,013 AA o8 102 B7HEA F A 47:00
926.18 12,939 HY-HAzt FA g 36C E2FA F Y 00:32
92.7.18 14,802 7A5-Z A 0l 8 36C E2ZA F M 00:53
92.12.3 12,809 HL-H 43 BA o) & 36C ZEFA F A 00:59
93327 17,706 A&-FU7 FA 018 36C PAF AA4F A 1:03
93.6.17 34,386 FEEIL FAANE 66C FATH A 13:30
93.8.23 28,798 Y 27, AHolE 42 AAFA F ol Mt 4:58
94.3.10 321,185 AolE: AWI8E, FIMIZE, Alf5= FUE ST A 85:50
94.9.7 17,853 BF-EHL BA0l8 24C ZEFANS WY 1:43
94.9.12 28,907 S4-453t FAlolE 36C tEdY FA F A 1:23
94.11.18 44,684 ST AT A3 FAUT 212 AT A 33:50

o] AA &L Hot HAPHDZ YL & 4 Uk o
£ 2739] Bellcore7} ARMISE #g]8}1 Q= Aol ¥
HEct WA A dEe vxe AT AojEolrh

42 HHN AY AZs 2% OE MU AT
o

2, 3%A AAG RYo 8 FIFAl0 FAEA
U AT A S SAT AY B dA A ¢
A4 R =¥e 4HEYE g3 go] ¥F 7Hedt
tt [19] [20].

43 S8 ZHE MBS MEX|YH &Y 44

FHAA =03 IAHAY FHE AT FFFAY
Ak A 3 A# 2 wansmission network layer £-
F AT AAE FEEe 5714 dedYge
Aty HA AF AH9E M ARFOE ¥4 3
A A& AHE AMEY|Z o e XY

fr Loz o

= AEYE Yo 3R mYn ¢nEE A
&5t o (¥ DI Ze ASY AAN s
o (I¥ D2 Ag A9 53749 F714 H$ x
g Vhe AF AHe 2 Ur1 Z YL intra-

(B 4) BS809 A AHY U8 Ay

Layer FH 47 u¥
- PP BEH oYy H&
Service %3 £H9 ¥Wad 9 YA
-ATM VC 2¥, Z3 0|3 3! reconfiguration
CARIARY s "z AA
- AT AAEE R o)A HeT F
2
Transmission | - P4 SR E 9% A A4 Ade] AL
Network g
- AEAHU FIYR FHAo| B
- ATM VP reconfiguration ¥ ¢l &8
. -2 AY % DB
sl | b2 g g 3
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maffic® ADM ring®] $H O Z, inter-traffice EA|H
DCS==8 B3 A3 F714 HE4T 729 3
& Yehin.

5. ATM B4 34 dF 9%

5 738 214549 BISDNY| Ag®d 74
aAE ATMY F719 connection identifiers$! Virtual
Path Identifier (VPI) &} Virtual Channel Identifier (VCI)
% o{t7}A & Switching 3l-1}o] w2} Virtual Path
(VP) switch®} Virtual Channel (VC) switch® T-&3
of 78E F oy, FAH olfe} 71EY F714
14 Ao AHE FE3) T3] Y3 SONET/
SDH AE9] 5714 A4 A cell-& mapping AlA
Agdte FXE AT VI ALE AeE AYdd
[15] [16]. FFFANAE ATMEA o] 2114 FJREAY
€ 7EF %A F9 E W g T 14
BDCSE Al£-3}e] o]9} Zro] A% ATM cell transfer
7t A FFE 5~108 AZAE 21454 A
goke] 84l Au|E ATM switch, SDH-BDCS, SDH-
ADME o2 7A€ Aolt). wat FAY A
g tAF ¥ dolA AHF A} ol Logical
Layer$} Transmission System LayerE& H4W AY=E
L AN AE Al AY=R d= 2yoz A
Zo] 7b5dieh. ol% cellE F714 A$ framed)
mapping3FA ¥ ZH JPHAHQ 8o ATM VP
switth®} ATM VC switch& A3t Al7]dlE B4
4 AR HAF 2YL VS udr AF Al
249 EFE T4 3= Al VC switchE& =&
A2 gt Aulx AHE F3T VPE FAHLE
Transmission Network A& A ejdte AAF L &R
ITE A /A S oF Fir)

3 ATM FA%H AAASE 3l VC 94l 4
Agt BFE Aujxd EEE g3l AHL 3
ou 3o EXE, BF AIZL AAA S VPEE
9 g4 R B vE EElEEE S8 AE
T 35 AA 2L A8 VvPE Y layerql Transmis-
sion Network A $joll A& BEHAAE T8 ¢AXA Y
AA S} Aol Yok gets Yok (21) [22). o)<t

2ol &AF ATME] =8 Al7ldlx F44 dEs 8
B AFo] @ A$Y layer (o] Al7]olE VP layerzhe
Aol A%, 2% (E 2 AR)N M BEE 1Y
& A A7 BEE AsiME V18 T4 A
414 9] Synchronous Transfer Mode (STM) dh2]e]
digital path (E£+= virtual container) 7}'d 3 ATMY2
o] VPe| 49| zlolE AHEEA 7|& ¥ ATM
VPE ol &% 27| 7o £3A zojHe tey 2
o] Jehdt}

(& 5) STM 2}4l9| digital pathe} ATM gtAlo| VPO| X0|A

e STM Digital Path ATM VP
R Digital Path Virtual Path
Eal (VC-3, VC-4)
restoration layer®] | k=9 layer htol layer

-

backup FE AL | HIAEH AEA (0 bandwidth

Ly VP 7}5)

AE OAM Ez;h%ﬂﬂ}bdmﬂ OAM cell Ap&-
restoration A& 4| 487) 40967}

45t

A2y =YY F|8& B4 (CBR, VBR,
# UBR, ABR%)

TeEEHE QoS H| A4 AW, HIE | HE of, 434 A
2ol o2 4, 4¢&4, throughput

: 8 2= 0 S
g?ndm-dm» . L jr-r;w%o %ﬂj;};};;
mensioning
A3 2e
Bl g | bandwidh bandwidth, VPI number
(time slot)

ol wa} ATM 713 Z2& FAHLE &= ¥F
AEE AAd 88 A9 FAE USH 2L 54
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