At

TR BT JB AA B Bl R 4
(HBE$E7

%)

#b Telcordia % v WDM 2 L4834 2 B HATE B
& Bl 3R

fooﬁobobbl

MRS AR P B EAZ B IR

HE A B
¥

HEE
:8949H20H £9043H14H

:904#5H28

$ B £ R
] B

i BhTRER K B
Z3%i%#ﬁiﬁ
&gy FARfE

£ H



#H R

T o R ES A MBS T R o RN
HehR EARK o EBARLE RARBA > T RELAANELRAES
WA - A A A 5 B ISR s ) WDM A58 o A A% BAS T — 1% 8
%0658 f 46 00 LR L BR B 6 45% 0 3 4 4 B AT EA AL ¥ 4 SDH
35 M o a7t WDM S48 00 1566 045 B A3 » AFT B fo ik BAAE T
— & WDM sk 4556 52 4 4 44 2 £ B Telcordia 2 2 (& Belicore) &
7403t WOM 4035 3 4% 52 4 462 4007 A poik 36 A 2 31 2 WDM 48
IV IIVE |

AFALT Y wiFi= X 2425 A2 E MONET 3 3] ¢ 25849
¥549 % Hoihr o BF MONET WDM @ % 4 sk e i 3f ) B e 2 X 4% » i
FAH K MONET WDM #% 4 shthohhe ~ BARM R MEAREN T
RAF A o 7)) F RAT5 20 3y Bk B A 7 AR 3] 69 WDM 4834 - gL sh
A BRI AN EE LA RS2 MRSk BT READ
AR DA EBIFY LA BT s MAEGHE -






B B cevvrereesesesssssnsssosesensessrssesesssssassssontasasarasasnesess 1
HBEZ cversrerererssrssrsanessnsansssersssasssresssssnss 3
2.1, MONET 3FZIHEIE c.ovovececeeeeeteceeeeesiereseaeseaesesesesensssssssesennas 4
2.2.  WDMNMS & HARAE oo 10
2:2.1. BT BE ecereeieeeieieiiese e s sinsesseenanaseenssssiesssnessssennen ] O
222 B BEIERE ettt 11
2230 BB e et b s 12
224, BALELEBIUEE oot 13
225 TR I B v esensieinenenenesene [ 4
22,6, BT R B ettt 16
227, B EE B IT oot 23
2.3, ARSI T B IHBET oot eae e 24
23],  HEEEIEST B HIET oo, 26
2320 NBBEE G E oot 29
233 BIE BB oot 31
234 ITU-T BIEFHE eeeoeeeereeeeneanens N . 7/
2.3.5.  TINA-C NRIM B3 B cooerieeeeeererreecnsnenns 33
2.3.6. ATM Forum M4 38 B3 e 35
2.3.7.  SONET Interoperability Forum 38 B W .ocon.... 47
238, WDM B IE M eeieeeeeeeeeseereeeeen s ssesesesisnns 51
2.3.9. L CORBA F /% E(EEHMWH AL oo 56
2.4, MONET NMS ZLAEETF oo erereeeeeeensssssne s eesnnans .62
240, AHIBBIFEIBET oot 62
240, HIBRIGEAEIEEREETE oo 66
2.5. MONET NMS GEA A IE oo sveseeseraseens 72
2.51. GBAEEIFFHUIET oo 72
2.5.2 BB ettt bbb 76
2530 BB EFEIEEE oot enenaes 82
254, GBEE T IE B oot 83
255 FBIRHEIEIET e 84
2.6. MONETNMS BFEEH (e N 88



2.6.1. B E B I ZE G oo 91

2.6.2. X -8 d o RO ORI 94
2.6.3. H/EEIELE IS BT e 95
2.7.  WDM NMS INTERFACE MODULE 3 AGENT ....ccooveeerenriinenane 99
2.7, AQENt-A0-NE ] ccvervreerieesrsireseeesisinnacsessennenesessans 99
2.7.2. Agent-to-NE &l EFEF oo 101
2.7.3.  Agent-to-NE B3l E 3B/ E & 102
2.74.  Agent Fif ... e retbee e ere e et e atten ettt e e e e e e e s e aneneas 105
2.8, EEREEAR B AE AT et 108
2.8.1. FEATEL TE N G FEMT oot 110
2,82, FEHIEEIE S e 114
283, FEAHEE B IR oo 116
2.8.4. FEBTEEJE T ot eeere s cve e vraa et 116
2.8.5. VR rae: Bl 47 OO UUROR 119
2.86. B BRI T et 121
NN 3-SR eeimmecssessnrensertentIsteRRIILLSISTlaOIROsTERORROSISSIRLOSSOns 123
31, B IIB AT oo rr e s a e e e sab s ieaenee s 123
RIS OO SO RO PO U 123
3.3, FEHAEAD et 124
3.4, 58 AT&T » LUCENT B BR vovveeeeenrereeerecreesersereneeseeresssnas 125
T T o - OO PO PO PP OTRP PO 128
2 3= OO cevanees 129
4.1. B PR $L TELCORDIA.......c.cveeeee ferteteereenariarataeesieiaanraaaas 129
42, BIBFR Rt eerreerere——eeararrans 129
43, WHRBEMEBBBIZIM o 129
4.4, R 128 TP 130




@@@@@@m@@@@m@@@@@@@@@@@@@@m@@m@@@

1 MONET NMS ZH0ZEHE oo ioiieeeerrees e innnie e e ses e 11
D PCG #H] E B e ieeeeeeeereeeiieeeesinesseessaeee e e an s e r e s 14
B T it e 17
B FEAE F T oo e e e e 17
B 2R A IR «ovenvernnneereeereereiin e es e h e et s 18
B AL IE 55 HE oo aeit et e e e e 18
VAR XL [P TT U USROS PSPPSR 19
R R O SO PSP PR PPPP PP 19
O GEARIR B ooiieiieie e e e s 20
10 B B0 o oeeiieieeea e e et et 20
RN X - O OO 21
12 AR EFEID oo eeeeieseseeeeeee e et e s s e s an e e aa e e 21
13 2R BE i et 22
T4 ZBE P oot an 22
15 2 BB IR AR oo et 23
16 Layer Network & Trail........covieeini 26
17 Layer Network 89 &R «oocvvveeenevininn, FUUSRRP PN 27
18 AR B e 27
2 K 1 £ V1 OO PP TI O P PP .28
20 Adaptation........c.ccccovimniininn e et 28
21 HR(BL BRI ) cooreieceieeriiriine e 29
22 - E|(SUDNEtWOrK 2 75 F) v 30
23 % EHEIHT DB II oot 31
24 Tt B RZHIE(CTPITTP) i 32
25 TINA Network(Logical VIEW) .......ccueieemimnniiieeiiiiiicnviinns 34
26 TINA Network(Physical VIEW) ......cccccoiviiiiiiiininiiieee 35
27 TINA NEtWOTK 9 40 A .evvverrrrererreeerrerensesiieennnrrnss s 35
28 ATM Forum 4 5 /- 4% 258 ........ et esetee e arareansataeaneraans 36
29 ATM I8 ARE B AR T E R oo 37
30 ATM VP Layer Network ... 38
31 ATM VC Layer NetWork........ccccoviiniiimmen e 39
B2 ATM 2 B HHER FLAP] cvvieeeeeeeeereseeeeeseeserasssaseseessnesaneaesanennesns 41
33 %Al 2 Entity-Relationship 57 & B ..oooveeeininneiesreenns 53



FEESNE N I R R R R RREEEEEEEREREEERER

34 —AE 5 B85 WDM HEE v 55
35 ATM/SONET/WDM 43 4 2 A 438 8 A B ..ccovvvne e 56
36 ATM over SONET B AT .o eererii e eeresns e enas s rseaseaessanas 57

37 SONET over WDM AR .. 57

38 ATM/SONET/WDM 24818 oo 58
39 L ER BAMA &R E B 59
40 1L CORBA B AEZ F A .oococnerreieeesiireerr st 59

41 MONET a8 2 UMLARA 64

42 MONET GUI Preferences Setting ... 70
43 MONET GUI Markers Setting......ccccoovveeeciiniiinie 70 -
AL TS BLIE AR ] oiiieeeeeeeee s et 73
A5 RSB THAETA oo s 73
46 W T IAEA e e 75
47 B FIEIETAIE oot eerireeere et 77
48 FEITARTE IR ©ooveeeeesi e eeee et 79
49 P58 X IR BB i 82
50 CHTTL WDM BIZXATIE cveeeireeeieeeriinicc e rmnn s e s s 89
51 PCG AR T oiiiiiiieecrtee e seeeeeret ren e ebevas e nas s 89
52 ML A BEIETR ooveereeener e rienre et 90
53 FEAR L BEEBETT coeevereaieeenie e i s 91
54 MONET #ME& 322 UML A R(1) o 93
55 MONET # %38 2 UML B AN(2) oo 93
56 F AR TR B R cooerveee e 95
57 Edge MOonitoring........ccocvcivireimninnee st U 97
58 Agent PI BRI ZEAE (oo 101
59 Agent z Equipment /@@ ................ ST 106
60 Agent 2z FaCility /M) ....ccooerninriimeseene e e 107
61 Agent 2 FabriC 11" @ ..vooeveerniiees e 107
62 DWDM Z #40 B R B oo 112
63 ITU Channel Spacing..........cccuuiieeiroineniessinen e 12
64 i FuE ) DWDM. .o 112
65 Pt X Ao K6 DWDM R &t o 113
66 Optical ADM BYZHAE .ocvvivecrrremre e 115

Vi



1. 88

[ % a1 Ve E SRR A A BOMRAR S e BT IR BER T
SRR R RE - R e A RARE  ERAHLRIEES 0T
BIEA > bR {57 Ry HH - BEEAS A wAiE > @B &LE 3
%Bﬁ%mv@&@%&%ww%*%uﬂﬁém’ﬁxﬁAMﬁ'm
FRMhzia -

B TA e ER L AR EE 4 1994 511 A AR RE R
BEB o Ao 18 % gk b E) (Muitiwavelength Optical
NETworking : £ 45 MONET) » s 8 &.45 & B 20U #45 (DARPA ~ NSA -
NRL ~ NASA - DIA - DISA) - Bellcore (# 1997 2 sz, Telcordia) ~ £
B Mo @3k 15 45 {Bali Attantic BellSouth » Pacific Telesis ~ SBC) ~
BReptd Lucent - ATST & > 483t it B S5 T8 %24 BE S Fo5h -
1999 # 4 Hb ¢ - MONET 313l = 20 BRI R ARA R > A S T
e (AF A% WOM) a9 - WDM 3% b 2% ~ W24 - %
Egprd i LR ER WOM R HEEE T - KHR - F

BE B E AR A -

BB A Aoy 5 B s ey WDM B 4885 0 RATIE M T — R B4
BH G HAE IR B B R e L > RS BATEARE R T SDH 4
W o st WOM St i o) 58 8 SEAR B AR 3 - APT B wiR BT —
%, WDM k. smpus 5 39 % 40 - 45 & & B Telcordia 2 3) (& Belicore) & X #%
i H WDM g3k 58 4 5 58 & 02 3000 A heig B R 5] 2 WDM 4934



BABIE A b AT S8 T 7] 2 A

WDM 49 4% 4 #4123 & WDM 9% & %3kt 84k -

O huEIRTIEMNNTOIEMEMEIE C WEE  MAFIE - BaAL

X% -
® gz 7 s AL - Multicasting ¥ k485 2 6 B 45 3 SLdk
W -

® WDM ¢t SDH #84 # 4 4l -

® L BES - 3%k AR S K o

AEAEET Y W Bl £ B2 ENEE MONET st v 2 44
B9 % 45 0 Ui MONET WDM 498 4 e i s 3 - Rie 2 X% > &
BAH R MONET WDM @8 4 su 6y ohat ~ Aot SIEARN T
WRAEA N 5] F R RATE 20 i M bR A 7 K2 3] o) WDM 4888 pbdh
IR A BN L IR 2 PR AR k0 BT R AN )
a‘:ﬁl&%liﬁi\%?ﬂﬁﬂ%é@é’i% » 3t T i Bh AR B ARAE e -



2. B2

BEAATAFARYBERBELRRAFAN  Uh RIEFH]
ITEEAE L2 B AR - Rl RREFH - BB AR
IR REEPARA LR B EEFFHRE -

L B A BRI R AR T B AR AE £
EX-(PoNES . S UM S
L s BEE

022

1 Qrientation
2 Project plan revisited 09/25
3 Initial demo 09/26
4 Setup/install computing environment & platform|10/02
5 Delivery of WDM NMS code 10/03
6 Install WDM NMS code in CHT WSs 10/03
7 Hand-on , 10/04 -10/05
8 Feature overview 10/06
9 System architecture 10/09
10 Systerm administration ‘ 10/16°
11 Information model
~WDM information model
*NMS 10/23 - 11/03
EMS
*Agent
12 Information model
~Muiti-layer {(technology) information model 11/06 - 11/17
| | *ATM/SONET/WDM
13 Technology overview
e 11/20 - 11/24
11/27 — 12/01
~WAMP 11/27 - 12111
—Unique management issues : 12/04 — 12/15
«connection setup
«AlS
*Transparency, protection, multicast
14 GUI 12/18 - 12/29
15 Configuration Manager
-NMS 01/02 - 01/12
EMS




16 Connection Manager
-~-NMS 01/15-01/26
-EMS
17 Fault Manager
~-NMS 01/29 - 02/09
~EMS
18 interface module 02/19 - 02/23
19 Agent 02/26 - 03/02
20 integrated management 03/05 - 03/09
21 Consultation 03/09 - 03/11

2.1. MONET 3 3]

MONET =t3| % & 848 24k » %42 - £ & .45 Project Management ~
Lucent Optical NE - NC&M - DC Network TestBed - System Integration
and Network Interoperability - H 4 483& 4% %] ¢z % 52 (Network Control
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® N¥E¥EAIEDC 248 WDM f @ik 0 2R * WDM 4
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® ApiEEdRstia g o
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MONET st 8]+ NC&M 54 pf B 4 09 6 938 % 2 & 44 (R5 48 WDM
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e X eE A s -
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< A3 (fault management)
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® EL - Element Layer (7. &)

AW F B H % T % (subnetwork) %1@%#@%@#1@1 EMS
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o &Ry AP & data R A K E 6368 0 R F BT YR
#4518 request £1 4k i% 2| group M Ik B — 0440 4 568 - & €% request
#E group b a itk B 3T EAHE E B —18 object R B A IR
% %04 policy -

MONET WDM NMS % %42 4 F 48 B 48 452 X

® Master-slave-request % &5 group ¥ &3 3% —18 i B 347 > #3%
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® Peer-to-peer—if i A # & K 2454 R FI BT X d T4 4 AT
request - 4o & A TR AR B M HPAT -
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1. s %312 (Configuration Management)

w12 % (Configuration Manager) 24t % 2 493k 6 4L ~ @
it - W TR ME MR SR T R BH e e (R
AR L R R AT ) U R R AR SRR RO B R S e o AR
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2. 4 %32 (Connection Management)

# 4 &3 (Connection Manager) 42 f% #f 3% A3k 122 4
AR R BB HEFES > AFHTARI > RHRET
%g&ﬁ&&M%wiﬂéﬁﬁﬁ%ﬁﬂ%ﬁ%ﬁ%°

3. M4 (Performance Management)

M s %32 % (Performance Manager) &Pﬁ 5 AR MM R 6 M
A5 > 18]k SR M Bk &Y power level 82 signal-to-noise ratio 4 -
REI T g R ek e BT B A B M A E A o

4. ¥4 (Fault Management)

Y& E (Fault Manager) #:0iR B8 @8R4
o WEL LS LA Hﬂﬁ%%%%%#ﬁéﬁéﬂ HBBAE
M IEAE > B @bl A H -

MONET :+ 2| & o) s th 2 WDM 2% 45 % 4 ¥ %5 94 Red Bank #i #
B8 DC M > @45 Lucent k% % F % 4% 3 4 4 (Wavelength
Selective Cross Connect - WSXC) £ & & % & # K % (Wavelength
Amplifiers - WAMP) » Tellium & % % #%& & & 8 % 1. # (Wavelength
Add/Drop Multiplexes + WADM) #t 5 % & & & K B (Wavelength
Amplifiers - WAMP) -
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Kevin Liu GUI(1& B & 1 @)
Configuration management( a4 % 1%)
Connection management(i& & % 17)

Jorge Pastor ' System administration( % #.3% #()
Agent(k fi5 X, 22 4)

Michael Post Agent(zx 4 X 32 :%)

Chien-Chung Shen Information mdoel( % 4 X))
Configuration management( st & 22)
Computing platform(E g s+ &+ &)

Ned Stoffel Fault management( 1% 4 32)

Brian Wilson GUI(#E A &M |)
Configuration management(4a #% % 3%)
Connection management(ii 4 % 3%2)
Performance management(}4 4 % 3%)

Tsanchi L. Connection management(if & %" 72

Narayanan Nnatarajan Information model(# 44 X,)
Computing platform(& s+ -7 &)
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2.2.1.

L RE

MONET NMS T 42 £ 7 & :

W E N 5B WA - MR E N B E W
HAR BT - BesR(Jumpen) ik &% -

AR H IR B B #8424 % (Connection Discovery)
A E AW ~ 42 0%y (Route) BT ~ 348 2 38 3 imi (&
FOIEABHPIABLRE  REBR A S RER)E

HIF R W?&’:‘tﬁ#&&ﬁ%iﬁﬁ?ﬂ‘ﬁ%%i N s 2 )
S o SH¥ EARMEGE 0 T R E PR Ao IR 4R

4742 4% #](Process Control) : MONET NMS 2 4# 4 — 18 B # 1t
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TR EAEK AR -

NMS &) 5 58 K % T 4& & B 1048 A & 1 @ (Graphic User
Interface » A FfA#4% GUI) &> 8388 645 ¢

W IhE C BRI 2 dn AL g ﬂ"it#%%itb&] Lz
TEFNRE -

BHRARARE T M M% L2 k45 (Equipment) ~ 435 (Link)
# 4% (Connection) ~ £ & 3542 (Trail) % & 2. -

Hla T S Lt T— S B E i

mAR - B KB R 2 A A 4k TR E RS @R
B ATHK I °
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HE D URFEBRE R R ML LR
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MONET NMS 4 d3 T %] #8445 40 4% ok (35 98 3 A BATHE & #4)

CORBA =z Néme Server (nameServer) °
+£ & NE Controller 4% 32 # = Agent (agt) -
48 A%/ &% % 12 % (config) o

%42 % 32 4 (tmgr) -

¥ 4 1F & (efm g2 nfin) o

% 1 &9 @ (gui) °

B 1 MONETNMS % # 24

MONET NMS 4 4t4x M % B R TMNZ M (o8 1) £oEHHEALH
LB -
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& |P Router e3> si k4% NMS % #4852 NE Controllers (4 WDM
B EAN R A X

HRPAESMNMS 9 T3 - BT R%AH BRI RATRA
# Orbix $o OrbixTalk 5478 & 479 % % Ak » 8 E48 i 2 CORBA
Services - NMS g8y 0% - 48 M 69474234 ¢ A & 91 CORBA Server i
SRAR M 693K MR A 28 % 51 Orbix 2 6 3¢ o

TAEE N AR A EMREE - nem_admin THATASEERA W
E oAk s nem_gui T AT GUI A R > 2 KA A RIS - 5 B3 b
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MONET NMS &4 2x 3315 &8 4935 & » & & 18 £ 32 & (management
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NMS % #8242 NML > @A TERGFE - TRETHRE RS
%18 F M o BEFEB G $E EML 3 0 R BGHE TR A S
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4548 4935 704 (5] 40 WADM)34 & — 18 Agent /X & » EML A% &
CORBA 4 & 1 & 7 B 2 Agent ;%1% » Agent o2 #5 2 Controller fi &l

B4 4y TCP/IP Socket /i - 418 Agent 3544 1 & 4% - TTHA &
B B b 4 0 30k 4 A8 3 M Orbix Registry 3 B # .4 PCG
islEa P -

MONET NMS % % % i 4% » Orbix & OrbixTalk 2z Deamon (orbixd
Fo otd) & A B B BHAT » TH péit %, pingit % & %354 ho AR K o
Sbh o P %910k NMS 2 145 3547 54 A $h4T — 18 #% % monitord #1742
(TR &N B 405 B HY) -

monitord 14 % — 18 CORBA Server » T % #3472 4 F MR B 4%
monitord T35 g 44~ LA BL Bl ~ 4 & - &i&%NMSﬁﬁM%%’Hﬁ
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225. frREMNT@

4742 4% % /- & (Program Control GUI - PCG) & 18 B ﬂ%béwi% E e
#@ (@ 2) A7 monitord 324t CORBA interface # PCG #£ A » % M
#i%i8 PCG 7#s 5 et & NMS & 4742 > st BB HIKAE -

PCG #yeih#i A 3h 4 =48 : EML, NML 2 & GUI > "pcg’p & PCG
2 Shell Script - % # A 8 7T F"pcg -e”&."peg -n"4- 31 kL ¥ EML Fo
NML » @ —#& 48 A 4 B s°peg -g"#41 NMS GUI - F & Bp 4 — 148 PCG
#2 X (NML)$h A7 00 470 F -

B 2PCGHE4HE&

#IESSERVER _PREFIX 3835 4 #1932 & » PCG i 1% monitord =T
% B B AT NMS %312 69 8B 4742 - A& F"Active Processes™ 7] &,
M35 b A DA 60K 0 B TR 4 RS R ) AT LA
FARMAEZEMAIRE S RATRGHEE - BBPCCER  RALTL
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FBEGHEH (AR E & A EFH " Host" % 38 ) #4745 £ 4742 1A 8] Load
Balance 44 B ¢ » &3] B AR 45 RAF T 0H4TR -

PCG £ @ L4 3 5 448 T PATH R 2 4k

® Run : »"Host’ £ # k $h47"Program”$5 & = #2 £, » monitord 3%
AR A PITZ 47 £ 80 — s K M4 £ > monitord
AR B BB s 0 A2 EHRLE A R BUE R BN A " Active
Processes”z "Restart”# 4 -

® Once: 4 Run 354 A4 X% ¢ #47— %k » @ Restart’
HABLAF BB N/A” -

® Kill : # ki R 4742 -

® Refresh @ 374 XM E&Magtk i -

® Preference : M7 R 4bEIAM%RE > HlhotE E B -

® File Menu/Kill All : 4 1k 7t % 442 o

® File Menu/Restart All : 45 .t it & ¥ EL 877 4 4T42

® File Menu/Exit : 35 PCG » 12 NMS 48 M 472K KA 4T ©

#1 R PCG T4 5 B8 NMS % 4 - NMS £48 47 £2 7T LU 3L 47 -
{4 KA — S 3AT b 8 e A o |

H 5k  $47"peg -e” LB # EML PCG :

® . ZA k4T nameServer (32 Once ¥ X)) B EATRAT ik
50k -

® %) &1 NE Agent » #) Fl "Host”i# 58 7T 1§ Agent /7#2 - #L .18
Ty T AEsh L AT NEAgent eo B BpRAER & 8 - sbsh > i
i runScript #93% & > ¥ sA— Rk #$47848 NE Agent -
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| ® A7 H NE Agent gL $)1% 347 config 4742 ©
® 1 config 742 By 8y & 4T efm 4742 -
BT RF el peg -n" Ll & NML PCG :
® config (NML) -
® nfm-
® tmgr (s B NML-config e.an#sit 7% &) »

® Qui (LESE FEMHARCESEE > LGUI BMBITHER
+#04%) -

226. #RAEN®

MONET NMS 4 A # @ thd T/TK B A& 3% %846 A £ F o
AN T diEss s - MONET NMS 4 Al 2 h @ i@ A £ £ & (5
3) » 7| NE 35t fradas(Link) » £ & T A RABET XRBEAR A
#o mEBWMEARBE TR WS LETLERENERL -
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e
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B 10 aHEE
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B 11 ABRRAE

MONET NMS 75 & #5 % 2§ 25 1c S5 3 5 254846 (R 12) :

B 12 {Rd g

MONET NMS ¢ i efmanfim £ a ERESHE
BB ELE LBl

| %] (Alarm Correlation) $2 4 % ¥ B 447
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(Alarm Root-Cause Analysis) i + (X R R B & & & BEEREFR >
B GUl 2@ (8 13) -

14)

SHH 4 2 X 5] 0 4F B ETHR 2 A H K (Sorting) &, & ik & 14
(Filtering) 4 4 B8 Bl 69 4 % (8 15) -



B 15 &5 @m ekt

227. 2%#EH
MONETNMS A4 X B4k T3 H F5-FB4k:

® bin : A7 A $hATHE L A48 Bl = Scripts -

® config: # Mz ik FH - BIFRANMEMBALE - FH KA
EHENE - |

® demo_data: K + demo_4 3% 5% #$SERVER_PREFIX =z %
Eh > ABSRTHREBREHZ BB EE  wRES@EB2
LB AT LS TERMMZAEER -

® demo_trace : AMATZHH ML -
® bitmaps : NMS GUI 4 A 3] = B 4% -
® scripts : NMSGUI# R 2 TCL #£R -
® tcl:PCG /= TCL 42, -

1 A &7 4 PCG £ @ T #$h47 — 1848 % runScript.data % script f2
A AR T A LLELS %18 NE Agent » {24p Fl &b T H R 245 £
ME B R a2 X -
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2.3. Hou B ¢ FWAEA

MONET WDM NMS # #4% B multi-tiered TMN 22 4% oA 33 4 A4
scalability & interoperability 2 % 2 > k4% TMN 228 E 5 4 :

® NML - Network Management Layer(## 4 % 12 &)
® EML - Element Management Layer(/o it % 12 &)
® EL - Element Layer(7u 4 %)

BFG—RAGHRE  RRBAHELR  BLAAABEER
RE—BABERENG o ARE TMN a9 T2 > A8 5 2 BB |
%A% p (Clen) g2 G » T H4 A MR(Serven) 2R - £p %
12 & o 345 MR R TR R P B K 2 B 32 A o BRAT AR AR SR SRR e SN R
ZEMRMA - e EF RN RO R ARG LR T LUK B T NEE
HIER > LR b EENBDRRAELIRGTNRBSF A H R 2
R BLHESBRR  FREERHARBY T MR E LT
S G AR SRR R R T 0 R 60 A AR
(Class) 8l #% & 3% /& 44 & 4% & (Information Model) -

LEEEER S — & 5 3B R A8 BB IR R
BRI A - R 6 E AR ARG R B B Bldo AR o F
A LA R T e AR TR A IR R LAY R
BREIENES AN ETERAHBTRER AL RESXRE
PR O F O 0 At B B SR 4935 5 S0 B o 4935 30 AR BSR4
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W R RGEE S AE MR Mo mE st « RIS MAEE
PoORBRYUEEFEERMEHEW -

BB LA NS REIARATEREBROEELEE B THE
WM EARE S > X700 4 73k T TMN £HA 5 X 8% 71 -
M.3100-G.774-G.805-G.803-G.85x % %] ~TINA-C NRIM-ATM Forum
M4 b5 %) 2 & T R G328 R ey F AR o

MONET WDM NMS &+ $136 8 e.46 7 A48 - A8 E - @3k %
BR o L AMRSAEHRAARE A TA-1042 2 SONET Frat Rl -
W38 W R M SR B %4 T ITU-T G.805-ITU-T G.853 & TINA-C
Z M H AR -

AR BAMERRGERBYNE T REE AL LA EAE
BB B N2 know-how R & B ot & > @ % A B A SR AE - 48
38 TR A B 3R §6, 18 9T AE 245 R ) 6 BB SR B e BT 0 hofT AR
4B TR FBCS R B B0 2 M8 UM R AR 0 ARG R R AE > K
A—-KFEHE -

Telcordia B % DARPA MONET 3t §I ) 2 3% B8 4 % ¥1 89 64k
3R A TR R R AR F R AR B
#HENEAgent R A 4R R @ENFE - MEYNEBREER B RT
— % — fgft(generic) gy % HUEL A A 1% % 4 SONET - WDM & ATM % %
) B4ty 24 & Tellium s Lucent & ] g WDM &4 -
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23.1. WBEERE FHHEA

42 ITU-T Recommendation G.805 # 4 it 7 1% 3% 4925 38 B &4 o4 e 1t
Ak > S SR A9 0 — AP TR AL AR A R o 3B GO0 1% 4
B KR h et ey st T XA E & o £ G853 ¥ Bk B
HOBIL THBRGERTARL T A HE - MONET % 489 NML/EML
BB A By 24 5 A 438 B ) B ML AR B R AE -

G.805 /%1% 1% 48k oy 4 M 42 4% 4 A Topological components -
Transport entities - Transport processing functions + Reference

points » LA TR 4EREA o

i # 4. #+(Topological components)

Laayae Mataon

B 16 Layer Network & Trail

® Layer network — RiL4F A 45 F M4 5 8% > 2L WDM A
%] » %% WDM Layer Network -

- ® Subnetwork — F#53& X 6,4 T 3 4& subnetwork & link » & v
8T 438 B K M s U -

® Link — subnetworks R ey & a¥iE e o
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® Access Group — 4 # ) — 1 & (Co-located) Bi# 3 F 48 B 49

subnetwork = link = trail termination functions -

Kubnatwiks Togs Laws

NN Sublustwork

Layer Mebwark

B 17 Layer Network#y 48 &,

143 ¥ 1 (Transport entities)

/’..« -~ S
r// o .
- Natwork N
Connsction e —— A
: - ~—
} Ve N\
2 ‘v%r
’ o
2 .{{i e ——— ....,4_./ 3
; i
N A i A 5
R B Need)
- ; o .
i L e - //
~ - g o - .
N : N i e yd
~ Subnetwork AN A Subnntwork -
~. Connactions “Link Connsctions ///
e Connectlon e
.- "
e et -
Y e e —— e ———"

® Link connection — & 3B F @R B FEFMEROEFTR -

® Subnetwork connection — #§A&F 493538 & (% KMy F
e

® Network connection — #5488 4358 4% L B MY TR °
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Ctiwnt Layar Link Connaction

Magwork Connection

. “Terminatiog s
“ Connection L
~ Point (TCP) -

® 19 Trail

® Trail - £ k%8 access points % %/ &M% B4 B AR
BB ME MY ER -

1% 3% )k 32 7 fs(Transport processing functions)

® Adaptation function — & % / /& #9315 AR JB 4955 B 6 45 4 R
AR A AR EZ R B LIEHB R R BIR 5T,
%ok -

B 20 Adaptation
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® Trail termination function — #§ /%1% &9 45 8 F Mhe L RN E:

REMZRIZARE °
4 18 21 (Reference points)

S MBI NN AR AL R L e R (M X TR A L 38 1]
&8k - B s 4 AP(Access Point) - CP(Connection Point)

TCP(Terminating Connection Point) -

Trat

Tra
Temninaton

Metwork Client Layer
=TT T Conneetion T
‘ Link €
1ep T nk Connaction 50 1CP
ient 10 i
Sarved Sarvesr
Adapration
Server Layer

21 5 R (%Pr R RFRE)

B

1% 3% 4R 5T LARE 4 AR AR BBIE S Y B s > AR R B WIE BT P L
FURB A% o B8R @8 TR BE AR EEHEL E R By B -
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e Subnetwork

B 22 4 %|(Subnetworkz 4-%])

-l (Partitioning) it & =T & A 7 € &

JB& 4 s 2 B bE A o

Fl—R@stERAEaRE  AREEFARZHEETRK

(boundaries) -

B4 A B A F — R @5z AR R 4 (domain

boundaries) -

B— % A B AL F) — & N 6 % A5 R R 41 (routing domain

boundaries) -

d H b B Al 6y 3 0 B 4888 R T s o
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ATM] ATM
LYl ATH | 4 Layer
g
| [
‘ |
L sove | .
soNET | SONET
R SUNET) L.aygr
! L R K4 ~
€ i dot WDM
X< A4 s Layer
X -t —

B 23 % EFEHMLRRA

o & (Layering)i#t & <7 4&
@ R M AR T P AL e o A R ¢
® B2 P LI RSt SR AE o
® H—RWUHHCHENF  DRIRMBRES -
o WHIEABUY - REBHRYELLRESE

® A PR E MBI RK W A4 B EH AT A R

2.3.3. AR EWMH

G.805 #2 % X 4 P 544 1% 4 35 — AR ML 09 AR R L 1 B AR BB 3
R0 BRI A B TR R EAE - 4o ATM @835 - SONET @
#% - SDH 493% « PDH 4% 3%, WDM 4. » & T A E ey H ik Rl
AT > EAE — AP 69 h AR R AR A BN A 3 TR I M W A
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ARy GBOS M WBERTAEMELR $AFAEEENA L
ﬁ’@ﬁu%%%%m%#%%ﬁmm’m&mm%m%#zm%%m
P 47 2 31 F R RRAR B AR AR o

2.3.4. ITU-T %432 & mintt

G.853.1 4 Fi ek G805 R R H R A E MM EAMERL T
Mt 3 AT KRR MR - AN F 0 kG 18
G.805 R A2 #HB KRS IR E —BF M FE B A G805 st
HEEF M2 55 - wB 24757 » Adaptation & Termination
function 3% # & & 2 F 4t > M9 CP - AP & TCP 44 M
#TTP & TCP -

Tl K
Ciimnt
La
N-m:mj
Link Caensetng
[ 44

Lt te

Hapiir

Az

Trhed (B t

Server
Lan
Ni

B 24 ¥ mes TRz #R(CTP/TTP)
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G.853.1 &4t

LayerNetworkDomain BB PR TR A ST

Subnetwork A 2L 4% & G805 ¥ #4sub-network

SubnetworkConnection A 24X, % G.805 + &y sub-network connection

SubnetworkTP X & transport entity & 48 B port =T 4 & 432 25 -
% & 7T i A ¥ A&subnetwork 2 connection =z &

link subnetwork 2 R & subnetwork g accessGroup
Z Mz 5§ o w7 LlinkConnection 4 4

LinkConnection Mg AR & NN

Tralil A 2L %5~ G.805 ¥ g4trail

networkTTP B 2L # A trailxg 25

network TTPSink trail 4 & %5 (terminates)

Network TTPSource trail A2 ¥4 £& (originates)

networkCTP A £ & srlinkConnections 25

networkCTPSink ¥ &linkConnectionz outputss 25

networkCTPSource £ slinkConnection z inputs® 5

tandemConnection il ¥4 % 7% (G.805 ¥ ztandem connection - 4%, %

' 1£ & 18 $ 69 48 3% #4link connection &/ % sub-network

connections.

2.3.5. TINA-C NRIM %32 § i 14

TINA-C % Telecommunications Networking Information
Architecture Consortium = 455 » sk 4 @R 1990 £ 1 TINA
Workshop » #» 1993 4 £] s TINA Consortium » 3% 2% % & 12 R A 42
BE - R RBBER TR AANRA DT T2 L - TINA-C
3 4B B AR R ) Mk 4o ATMF ~ DAVIC - ITU-T » TMF & OMG
FEVRAARBRER KRB Z BB RRAMIL B S TG T -

BBEEHEERY S TINA-C 7 1997 432 435 % shn i@ oy 2244
#.#6 » Network Resource Information Model (NRIM) & £ & —x8 - 1
B #9427 %] & i 38 4% % 72 (Connection Management) + & /& A48 %% 3¢
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(Resource Configuration Management) - & ¢ % 32 (Fault Management)
B &A% 52 (Accounting Management) 4 #8134 & 8.6 22 30 S P F 89 B3
Ptk BB R 0 sbty Ui $ B 48 & 7 TMN & &9 Network Management
Layer % Element Management Layer o b3 AL AY £ 1 M 4] #E 48 % 2

SR B+ 35T 58 PR P R S A Mrbz gh o LR MR BT
ETHEHANELER  BRAMAEE £ FELIEYM > LA
OMT # % A& Quasi-GDMO+GRM # & 7 -

‘i logical #7225 & & TINA Network ¢4 Al 4w g 25 > £ 64 F iR
(connectivity resource)#% % Stream Flow Connection(SFC) ’ 18 SFC
#3% 2 Stream Flow End Point(SFEP) » Source SFEP & 4 #] — 18 1L
E # Sink SFEP(point-to-multipoint 2.4 ) -

Compuiational Dijects

Srearn Indertaces] .
/ m O Sawnce Streem Flow Endpont

- @ S Strean Fow Endpont
-

-«.,,_‘_ ‘“-H_\__'_f \ .,

E
1
|
|

Hyeam Hm: Conhechiog i:

B 25 TINA Network(L.ogical view)

# physical #2.%5 & & - TINA Network # 4 s # 18 £ #4 : Connectivity
Layer Network(CLNW) & Customer Premises Equipment(CPE) - 4 [
2677 5 - CLNW 5% o — 18 %% % {8 layer network #% % - % 6.4 T R F 4
R R AR R AR SR A R adaptor o iF bR B4R 1% ST a4 T L 2
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ATM ~ Frame Relay -~ narrow band ISDN - wireless + SDH = PDH -

= Tl

Cormwiadty Luyer Network

e

Bl 26 TINA Network(Physical view)

CLNW 3 4 &3 0 5 3064 38 3038 25 4% 4 Network Flow End
Point(NFEP) » Terminal Flow Connection(TFC) g % &5 SFEP 4% 1% & 31
ENFEP 28 &R > B 27577 o

‘.,#’ Network Flow Endpdnl

Netwvork Flmv Commcmn

B 27 TINA Network# 48 &,

2.3.6. ATM Forum M4 % 32 % in i+

ATM Forum #E N &@ 42w B 287 b EHRE T EMER
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Fley %3 & 0 5% A M1 2] M5 - M4 £ @ 4% ATM Forum = %0 43¢
Public ATM network » 3t/ & =T B %4 3848 %] & ATM 2245 4. 5T il 7% 38
B2 AL (FEB)

Private. M,3 Public M5 Public
Network ' Network (e | Network
Manager Manager | Manager

| End Public
User Network m:‘!')iic Network

LN Lisar-Network [nterface
WNE Metwork-Network intarface
BICI: Broadband intar-Carriar interface

28 ATM Forum #1321 d 44 544 Bl

M4 Network View /& % K & Logical MIB » & B # & 324t — £ 48
#3125 (Network-View) # % 32 5 34 s B 7 % 38 ATM #3485 VC & VP &
Ko BT A — ATM FRe0 %A T LR B AIRH o 4% 5 72 -
M4 Network View $2 i # 18 ATM 49 % & functional area :

® Transport Network . 4 ##34 / (Configuration provisioning » &,

#FEBEAE - link ) -

® Transport Network i# 4 % 72 (Connection management » #,3%
subnetwork connection z 3£ 3 /8 %G/15 2 » link connection =
EI/FAG/ME e o trail 2 /FEG/MER) -

® @as % 2 (Network Fault Management @}5 correlation
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localization - notification) -

® s Ae 4 3 (Network Performance Management » @,3%

congestion monitoring ~ connection monitoring) -
® WARRIRFE R

® WHRRLER -

Adaptatior

piation VP Trail V
Termination

’ a -

SN: SubNetwork
SNC: SubNetwork Conngclion
LC: Link Connection

29ATM @bt ER

M4 Network View 17 4& 4% ITU-T G.805 2 1% 3% 4835 o 55 M 22 #6305
. ATM 1&:£4@3% % A Topological components - Transport entities &

Adaptation and termination functions > {8840 F :

Topological components — #4483 K % - 4o VP & VC layer 2 48
#% ~ subnetwork ~ subnetwork Fi 2 link ~ port - Subnetwork = 4% &
@ 5% A % {8 subnetwork & link = & & -
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Transport entities — # iiig A & % 3% B IRF 2 & - 4o trail,

* subnetwork connections A link connections -

Adaptation and termination functions — #§4% K 5] & 4934 f =

interworking -

i # M4 Network View %24 > 4o [ 295777 » T 4§ ATM 4834 5
2% sty VC layer & VP layer - 48 #5 ¢4 /& 4835 1] % Client/Server = jf
1% - M4 Network View 45T 24 2 51 # 1 ) B 4ass e s - 5 — & 4998
LTUEEILGER  HE—REBOE LT G HE LG -

M4 Network View 22 #%4% 1% G.805 &4 1% % ¥ sh e 22 4% - M4t
ATM #3445 &4 layer structure - partitioning & client/server 44 8|31
o T -

Layer Structure

ATM #9325 5T 2d 4 % % {8 layer » 4-%] & VC Layer(Virtual Channel
Layer) & VP Layer(Virtual Path Layer) » & + VP Layer % server & -
VC Layer % client & -

vp Trail

VP Trait
Termination

VPNC
Cc

e T =Y
VECP VPsSC VPCP VPCP

B 30 ATM VP Layer Network
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Virtual Path Layer Network 4/ 3077~ » VP Layer Network s,#-
ATM cell # & Access Point fij &y VP Trail &4% £ - Access Point = 14
faLH> user domain & (& )network operator domain - VP Layer Network

- 8,4 L F transport functions & transport entities :

® VP trail termination - generate/terminate end-to-end OAM
cells

® VP network connection (VPNC)
® VP link connection (VPLC)
® VP subnetwork connection (VPSC)

® VP connection point (VPCP) - bind link and subnetwork
connection

® Access point (AP) - bind trail termination and adaptation

functions

VvC Trail

# 31 ATM VC Layer Network

Virtual Channel Layer Network4e 8] 31775 » » VC Layer Network
#FFATM cellih b Access Pointf] #5VC Trail & %% - Access Point =T

A Fruser domain & ( 8, )network operator domain-VC Layer Network

39



2,4 2L T transport functions & transport entities :

® VC trail termination - generate/terminate end-to-end OAM
cells

® VC network connection (VCNC)
® VC link connection (VCLC)
® VC subnetwork connection (VCSC)

® VC connection point (VCCP) - bind link and subnetwork
connection

® Access point (AP) - bind trail termination and adaptation
functions

ATM Layer Network Adaptation
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- ATM B gk se g e A9 sA B B 324 %7 - VP Link Connection
& Transmission Path(T-path) Layer Network &4 Trail R 324 AR 5% -
T-path Layer Network =T 242 SONET/SDH-based - PDH-based 2
cell-based - VC link connection 2| &5 VP layer network #4 Trail £ 424

RRA o

ATM

ATM "
Adaptation Adaptation
Arcess Point _— ___,__“____EE_T";“_____________“__ Agcess Point

VC Trail .
N VG Frait
Taminati Temination
VO NC
VC’C%LCVCC VCCF\’&LC
VPIVG ' vPNve
Adaptation ' Mgpggﬁon
VPT
AccessPoint K_—— ——— MPTW (3 AccessPoint
VP Trail "
Terminatio ' T::n L’:::m
e ¥NX . o
VPLC
P VPGP VPGP

b Pop
T-Pathivp T-Path/ve
Adaptatian Adaptation
T P |
Access Point e TnpotFamimy Accesa Paint

B 32 ATM= & 4 % ¥ 15

# B 32T A4 % 0 K& 4% A Adaption Function - 4 VP
Layer Network g T-path Layer Network [ & VP/T-path adaptation -
#i £ 7 #h & source VP/T -path adaptation » H# Ak % VP & &
connection point ~ #; i %% & T-path & &5 access point > EshsE A -
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® VPl 4B & -

® cell % - &4 selective cell discards and GFC setting =

unassigned cell insertion -
® idle cell insertion -
® cell scrambling -

'® HEC generation

® cell stream mapping into the T-path payload -

Ak e A sink VP/T-path adaptation » H#As% & T-path & &4
access point » # 4 3% % VP & &) connection point > & Fh4E 4

® cell stream extraction from the T-path payload -
® cell delineation -
- @ cell descrambling -
® HEC procéssing °
® idle cell removal -

® cell demultiplexing according to the VPI value including
unmatiched VPI cell discards and selective cell discard -

Bl VC B 1 VP B = B 4 VC/VP Adaption i B 4 48 Bl &9 38
4 zh4e o Source VC/VP adation:
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® V(I allocation -

® cell multiplexing, including cell discard and meta signaling

insertion -
® Sink VC/VP adaptation :

® cell demultiplexing according to the VCI value

® meta-signaling extraction and unmatched VCI cell discard.

vpLayerNetworkDomain

| veLinkConnection vpLinkConnection

vcSubnetwork vpSubnetwork

vcSubnetworkConnection vpSubnetworkConnection

veSubnetworkTP vpSubnetworkTP

vcTopologicalLink vpTopologicalLink

vcTopologicalLinkTP vpTopologicalLinkTP

v¢Trail vpTrail

veCTP vpCTP

veTTP vpTTP

& & ¥ 9T 2% 8 M4 Network View # VC Layer & VP Layer i7&
MEFT R > SEEHR LBAE » LT 4H# VC Layer &y § i 415
faERy -

vcLayerNetworkDomain

A B RIS LM B 4 2R 2 F K 3T layer network domain o — 18
ATM Layer x &% & 4 3 1§ & 45 7 (4 ATM cells) - layer network
domain B % A R £k & ATM Layer #7554 st F #5603 5 - —18
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LayerNetworkDomain 2 &,4-—1# subnetwork > 2% subnetwork T piig

Ww—FnEAE % 8] subnetwork z 4 5 -

veTTP

erlletworkDomain

vcTrait

vcLayerNetworkDomain $i2 & 4 & 3494 2 Bl th 4o - B A7 o — 18
layerNetworkDomain g 0 48 24 _t &9 TTP delimit » — 18
layerNetworkDomain 2 48 O 18 14 £ & trail > — 18 layerNetworkDomain
T EA5r 5] % O 18 24 L & subnetwork A7 4a g, -

vcLinkConnection

LR A4 1.326 2 VC LinkConnection 48 5] » 45 &y G.805 2 link
connection £ 4 M 4 » & 45 48 link 42/ port 2 A {43% % 32 {834 42 -
linkConnection %1 & b W% F AR A 4 > B AREEE AN —E
subnetwork gt # 5 £]4# % /]» subnetwork % i -linkConnections 2 ¥ 3¢

point-to-point 4 &, -

veNetworkCTPs veNetworkCTPs

veLinkConnection

Iy tiertininatedd bn

. " 2
veNetworkCTP <

iy fnphuded dn

veTopologicalLin!

veLinkConnections ve‘l‘opu!nghmlLinkl_.
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vcLinkConnection #i 2 46 & 340 4 2 B 44 4o L B A= - 18
veLinkConnection % w18 veNetworkCTP » 548 veNetworkCTP & i 7
vcLinkConnection #rif 3 2 subnetwork b o —&F 4 48 Bl 3g 252

LinkConnection #% &,4-# — 18 TopologicalLink ¥ -
- vcSubnetwork

subnetwork % — 3 1% 4% % & % topological component » 42 ATM
subnetwork :%xﬁ ATM cell - subnetwork WA RES
subnetworkConnection » subnetwork 2 % #+ 4 linkEnd =,
LogicallinkTP -

l veSuoetwork |

v
l veSubnetwork Conisetion F

is puaesitined o

vesuboctwork . P_‘

LinkEnds oy
LogiemLinkTPs

ix Himkent by

v Lopologicall.nk P

w0 delingated In:

|
|
|

in debincated By

veLogiealiink TP r -

subnetwork i 1t % 4% 4 Z Bl #44e L8 - — 18 subnetwork T 1
é,4-—18 &, % 18 subnetworkConnecion > = L4k 2 Bl & — 18 & % 18
subnetwork > —18 subnetwork %t i 5 %44 # /|- 84 subnetwork 4 12
Topologicallink i# 4 - |

vcSubnetworkConnection

b1 G.805 =z subnetworkConnection(SNC)4a 5] » X & &
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L veSubnetworkConnection ]

SNCY

germiinaied by

N

veNetwark( TP
SNC1 L2 SNC12 ol Clad SNCL3

) iy made of
{ s eSubaetwarkConnection k—
SubNetworkl. SubNetworki.? SubNetworkl.

ix mde: f
vebinkConnection F‘
aetworkCTP . i8¢ somstragind i
SNC: subnetworkConnection ‘ veRouting Profile ‘P*——'“
LC: linkConnection

subnetwork 1% 1% M2 %48 > & FH3k A subnetwork 1§ Rz port
20 5%, ° 4 — 1Bl composi{e subnetwork ¥ & subnetworkConnection ] 14
% % — it & &) subnetworkConnection & linkConnection ¢ fa &% » 4 F
B SNC1 % SNC1.1 - LC1-2~ SNC1.2 - LC2-3 & SNC1.3 Fiisa s - sk
M E A GE L -

veSubnetworkConnection s £ 4t & 2.4 4 2 B 44 4o L 8 7 7= o
vcTopologicalLink

topologicallink & /& subnetwork z &4 link - — 18 % — &4

veTopologicatl_ink

2 rerminaied py

logicafLinkTP or }
linkEnd vehaogicalkink' 1P

it prmdiarid hy

3
subnatwork ﬁ-g subneiwork groum

velLinkConnection

topaiogicalLink

Linkg
N

vesubNetwork

ey

. N 1
veNetwork AvcessProfile

(unary)link #% 5% & server layer = trail - topologicalLink 7 £ 4% &
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composite link(& % 48 unary link £ % )4 B4% & partitioned link(ds
unary link %54 %) » %18 subnetwork 2 i 5T X4 % 18

topologicallLink -

topologicalLink s £ 1 & 34 4 2 M 44 4v L B A7 5= -topologicall.ink
#4325 A logicalLinkTP #, linkEnd - — 1@ topologicallink & F» 18 A 2
# w18 subnetwork # Rl 44 &% 3% topologicalLink i 3 3% & 18
subnetwork - # topologicalLink 4% % partitioned link % composite link
B €4 %18 logicalLinkTP % 3% %: » 4 — 18 logicalLinkTP {r# st
topologicalLink #7 i 4 &4 subnetwork L - 3 topologicalLink %% —1&8
unary link 3] €% & 18 linkEnd % % % » # %] 4% 3k topologicallink £
i# 3 64 /18 subnetwork E -

vcTrail
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B b0y R IR AR I F IR 2 6 B 44 0 MIB ST B b e 4R 3 K 4
e K A > 3 BT A 88 KON F 4 Ak 48 B A A2 X - MONET
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B 452 BB ) B Ak i L R A 03 AR 00 B fE T e R
(Mesh F #9355 3 £ sk %) » LN EMH BT

® T th WDM & #aé(Layer Network) {4 dy 7 482 (Crown

Network) 4 s, » J& T &8 R ER R F s (-F 488 3 2 E)
# b link(B)ig 4 -

Bk T 1 NF B SR EHET AN R
WADM1 & WSXC1 » J 3% 4 i o link(A)i 3 -

Bk FEKR 2 WA LA bR ST A Mg N
WADM2 & WSXC2 > & 3p2& 4 i dg link(C)id 4% -

Lt —4% link 34 & 8 18 linkConnection 4 s (MONET WDM
3% % 8 18 Lambda) » & 7] ¥ £ 24 —18 linkConnection % 5= -

% AR T4 H INKTP - nwCTP ~ Z nwTTP %5 4
R > et WADMYT fL—38 ¢

WADM1 34 =18 linkTP + 4 %1 4% % = 4% .8 (Fiber) » [ 5] (¢
R e d®mm o — 8% as(Access) kgt 0 B — 8L RiE
(Transport) .4 link(A) «

418 linkTP F é,4- 8 18 nwCTP(sb & 2 85+ —18) > X R 3 A4
L NOP TR 273

ERE-FRAE 44+ o N 5:8 3 SIS B0 TR > T4
4B 468945 o
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B 46 4925 i s T AR

— XSRS 4R o F AR A T 4 AR B 2 SNC 2 Trail
Mtk Bk 0ld EML A NML B %39 B 46455 E85 %3184 F :

® ANTAMIE L7 — 18 WDM & 2 254 253572 (Trail) > 245642 &
WDM & -+ #93% i £ (SNCO) % 3% -

® NML B 74935 :% 42 SNCO 14 & 18 EML & _T-ﬁi%]%i%&i(h\ﬂd b
BBIEK T 4928 1 92 2 &5 SNC1 Fv SNC2)F0 — 18 #5 4% link(B)
k& linkConnection £r 48 &, ©

@ EML Bz F4isid 4 & if — 3 5 #2 & £ & linkConnection #o
NEL /& & F #9324 i& 42 (Bp Cross-Connect) «

TS A GG At I 4. 7] ¢ &1 48 % (Navigate)
A0 R AR R 0 MR BT 0 B o F AN o BRI ¢ Trail d4k 38
FEF A G TG Ao B2 P42 B 2 ¥ tm s o ~ 3% # & Cross-Connect »
RZIRHR o

7%



25.2. WBEE
& & (Automatic)# &

WA R T4 5 bt MONETNMS GUI 2 P v ssie » &
R #eig(Trail) ey Ae ke MR EBE(TTPS) - AE R EIFH T AR & -
MONET GUI 12 & % K NML & ¥ &4 3%84% % 32 3 (Trail Manager)z& sz i
F AL 348 39 B 1% 18 CORBA 1 f it 4uid 4% 4 22 4 (Connection
Manager)xx;?;il‘)&%éﬁﬁﬁi’iiﬁ*ﬂ%@Dﬁﬁ%fﬁﬁﬁﬁﬁﬁﬁﬂ%%
BT 5 Z AR5 B -

1. ¥ #F 8 (Route Selection Phase)

B BB IE O RAE T P A BAE b H E R ey links - %4k 0 3 e
A2 TTP /ey EML B 4% 5 2T & > 5 NML B - 8
1035 % Bk (Graph Theory Algorithm) s & i s 45 F iAo 44 7 48 %% 84
link % 43 2% 12 (Shorest Path) » Q%@ link f& 3% 45 42 #4649 7T A E i1
(linkConnection) - it B & # i€ 4% (Operational State)E % &4 ik f& ; £ 4% »
ST A 4K 2 4G 95 P 48 86 S AL T 4855 > B4 Bl (Recursive)
FAREFRABNI b d > A5 NERMBAHL -

2. ek & EFFE K (Wavelength Selection Phase)

ARTARMARAEREF I AEAMEEAEZ—BTHO L
ko BPR&ERET > H— AR 3% 4 & % 3&(Wavelength Interchange)
HAMEBET T AEGEREFREAHEBR ARG ERERARDY
% - MONET NMS T34k & 45 £ 0l & o sbdh > AR LT
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P £ R NCEE 835 P S R
3. i 4 5% M £ (Connection Commit Phase)

A A AT AR 6 R B M Ae ko s TTP 4 5 4
4 CTP » 42T A& NML & i 5075 524 48 705 th S 4E 15 Lok 7 00 %6 ol
4R EML B 404 585 3 B R 42 v EML & @ik sk ]
Motk + 35842 IS S0 7 A TR B B B 7k 0 NE 38 - A7 % EML
Jb 4% G 0 A NML 3045 S04 (0 T S A 46 40 X6 0 A 4
B NML B ehid s > s M AEBAE F 4 P L RE B -

BETREBRRLERTRA SRANATRBEAZHENLE
AEEBRHFE LRMOEALT 2% B ZRmagAetsikeE - X
BEME LB RA -

B A7{8 %4 d MONET GUI T g BB G MER -

B 47 aHBEARK
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A #(Manual)is &

SR B B8 6 1 Bk R AR E R st
B T BRI A7 02565 45 MONET NMS #4324 4 A2 S B 5% o 49
S o B 457k o ) T A ARG 3Lk th B S RARE A ) — SRR
BAE BT RAIBEGEE  KH L EERAFNIA - |

ANBB R YBEF 0T

O wAEAE & LBRBLEYARBLRI TIP -

® GUI 4 4avfw 2548 4 3% & (Trail Manager) sA4% & 7T A & 438 &
P

® pi A T RIS E R GUI B BT 0 B LR AE A R
B E I d e

® GUI A= siE B EUPATA BB HIEI NI -

® BAEEFRABIKEEEBITRANEL  REBTAKE

113

b

1
&
g

3 e

1% 3% #.7¢ (Protected Trail)

MONET #4385 P a4 2545 7T % 3% $548 1% 3§ +17 44 (Protection Switching)
BEE A 0 ik R R e W E & (Primary)fe i 4% (Alternate) &9 Sink
CTP ¥y 3% & e 463% H 69 F) — 18 Source CTP - F428 % £ CTP
B U 58 B AR — 18 4% & 0 2k B (Threshold) % - SR 4% & 8 & £ 4R 1)
#mE R A CTP ay33E o %M 82 ey ) A5 7T A 2A3P 46 L & (Client
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Layer) s WDM ¢ 4888 B A7 M e L A B H -

Alternate
sink CTP

sink CTP

B 48 #mic{R@rin

B 4887 H MONET NE % 8 /8 i% % #9184 > stk #) Source
CTP(s4 %840 5 — 18 TTP Agsk )14 & — 18 Sink CTP 40 55 — & Alternate
Sink CTP /473 - —{a Sink CTP 49303k 2 [ % — 45 % 4.3 B 350
Alternate Sink CTP &% » 3% ¥ & Fabric 4§ & $)4¢ 8 #7 &) Sink CTP 47
3% %) Alternate Sink CTP » & it /& A&y Sink CTP # 1t % Alternate Sink
CTP> % i MONET NMS 3% 5T 4 4o & 18 Source CTP B AT 77 I ¥ &9 Sink
CTP %o Alternate Sink CTP -

MONET &4 % A A & 3o 8478 (Trail) & # i —fEAe4s TTP fi—18 2,
5188 ¢ TTP B 6o 4 45 (Binding) » 2% 4 45 1 & & B AR 40 A7 %% -
A AR B AE A — AL B 8 TP MAL T 1 L fkeh £ Bo
TR

R E AR LA SR — 15 SR eY I3 0 R BT AR
WA RS o BRI K b IR RRAE ) fa‘é% AR L B S
BB R A B R AR A SR R) R RER > AR
EEERER DR N TG BEFEHFB R ZRROARRBREEZ
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B HREG -
J& ¥ #42 (Multicast Trails)

MONET @35 P &35 #5 77 ¥ 3 & 3% (Multicast) sy st /1 > AL B —3
Wit R AR A TTP B o549 1% 2| 3048 8 89 CTPs » MONET NMS 75 .3
ERAREIL -GS - HERAHT - & AR —RNBE
B4% X OB Xk g v NPT o Legs 1k 2 A A R 46 #5450 Leg
RERMBAEIYTIHARY - 28K 23 Legs Kk HBIE A H
IE MM R o

i# 5 M% 42 B #y 48 nl(Discovery)

—fBELETHAR T RABRSZHEERBEAR > SHARD
ARB R 69 Craft /v do L 34T 3 4038 - 7 & MONET NMS
SR TR E SRR M 3F & o R4 38R 1Y ) 5 -MONET NMS %3
F ey R Twes B EkE 5 (The Network is the Database) @ % #i4¢
B R BRI AN, 0 ke F X kaE -

\

e mugiz g ) 1R (Discovery) # o fig Bp 4 30 4i¢ 483 b 4HER 3
o B AR R PR TR BN R AR E o R
Cross-Connect 144 i NE Agent &y Fabric /#0803 (4 H Agent 4
A ERE) L E ISR A MONET Z3rasal b oy NE B 49383
G 2 AdEML Beyd e - Mk EML R QR ENHB/E
b F 48351 52 W b (Aggreate) sk EML & 2 T 403538 4% > SRR IT A
Ko whEARMELR
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® wif(Internal) CTP & @4 sb#a CTP = linkTP £/ % 3% &9 link s
SRS F Bz o

® %4 (Boundary) CTP : 3kpy 28 CTP 2 4, CTP -
R AR T 3538 4 B B4R R 60 A2 A 4o T AR
1. & sd EML & :E 445 19 3 BA3 A7 4 - (child) - 2538 4 -

2. #7348 ey(destination)CTP % 1% 4% (boundary)CTP &8 -F
4938 8 0 M H 4R R (extend) 4o F -

2.1 3 HAee(origin)CTP JF A g4 CTP » B E G E O
YA R R A EML F@ss ey o s 4 o

2.2 g45 CTP 3% 23 CTP » 3042 4 39 4 45 48 % 3UAL A AT &
#&x 3% CTP z linkConnection » if i — 4 4% |
linkConnection 5 — ik 89 CTP* - 8K 44 i 48 % 18 2 B P K
'%(Child)%ém&i%&z Pk A CTP & CTP )4
Bk 4 o 3t A8 H i Ae(pre-pend) B R oy T8k b s o i3
BB HFRTE As@oRmmiyAisg CTP it

3. #»n B CTP k4 CTP é-‘)-?(bhild)%ﬁaﬁéi%?r‘ﬁr%‘ ' 5T 14
BATRE > BARZIENSERQ2.2) b o b F s B b 45
& 7RG & (dangling) 7 48 M % 4 % %4247 £ J& (higher
level) 4 it 42 -
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NML i %2 % 32 i 4 B ) AR 0 8 Bk g NML B 2 T4k ad 4 o
Btk B i 3548 8 32 4 (Trail Manager) 5 i b 3 2638 45 09 3042 > L3547 3%
B4 48 Ao J A% 54T o PR IE BHUR Y N B4 3% 0 NMS 7§ fE 447 i A7 A 3548
AU BREAGENT > LBAE R EHE S EBER -

253, BRI

MEBEEAR FEMBER IS TUATL ALY » By
T a3 R B) 84 3% %1 4% ¢ (Control Parameter) i 4 45 5 38 & ¢4 389k o

MONET NMS #: i k-shortest path ;& & % sA4% 5 1 893648 o 4%
W B ATA T BRI HR AR 60 P LA P B ORI T 4835
B4 A1 B k-shortest path ;& B k3t 8 & & %542 (best route) » & F —
R R T35 65 da 85 oy ) A W) R AR R 0 PR B 6 H 4 o IA AR G
(Reserved) » 4o R 4 % i 4556 % 4 W13 9 + 548 22 3 60 A2 AR T BN
BoPRE {2 d BIRRARD 0 RIS E R T AR RS
o do BT AL P A B EAE o AV b — B (higher level) T 4934
W RIEBIEEEEIHE -

Crowrn Sutnetword Connection (RNCO)

Y :
Submatersrk! Connection (SNGT) Subngtwaek? Conemaon (BHCE

B 49 15k Xk b EHE
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B 496 3ol e Xas b B a2 - ALk 21 B e Ban Bk
BB TEABER 0 NIAE Crown F4885F » RABERE L E
475 # linkB #¢ Subnetwork1 % Subnetwork2 & #4848 » iy 2% = F 4 8% 64
HaB R X b TEFESATEL BB ABHEEES S ATRE
TRl 28 Hd S ey > TALMERE L E LIRS bE
FHER B2 E LR A — A -

¥ w3 & & (Routing Scope)

REESHEF  BORBTRHASREL 2 EB LT RO A5
Moy HMTRATEFREGER > MY RSP SeiMmal
B AGHRMBEMR OO E BRI R T HE o

#% h #47 & (Routing Resolution)

Ak AT R B AR LB YRR A SR 0 T s Tk AT
RUE T 488 R o) R (depth) > SR a2 % B R THUF B a9 & £
RGTAR M EAER B A TR T — R o

#% 1 7 # (Routing Budget)

BRERM G0 Y (RS A SRR BT BIREES RA—
BEME ARBZRANBEERRIEERABAETRE 245K E
AR LHEFERMEAA LR -

254. #8 T ARMER
By EAEMEBAT RN R D BB E RN AR T AT g s
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3548 1 3% 45 F 1 Cross-Connect Cut-Through #5 4~ 4 85 A g3 ik 2 38
& 3% 25 (Connection Point) $ & ff — e U8 3 s ayiE 48 o

& 7> MONET sk 498% g 3 & 77 35 ¢4 idle signals > B st § 34822 3
By — 8% aeay(valid) & 5 o8 33k (client input signal)ss 48 75 4 5 —
AL o kA AR (provisioning) 7 X i L 2 L8 AE 8% 0 B P % T &
R BP AR MR 0 AR E s - 88 0 MONET A48 WS

#& Cross-Connect #3531 5, -
sﬁ%&ﬁﬁ%werified Connect)

BaE A HOE 3 B K E P W AR L B 0 M
Cross-Connect Cut-Through 4447 3T » 3% & 4& 18 ) (detect)#] 230
%0 B RS TR - |

Prik X i $ (Fast Connect)

HB PR AR R E T E S 0k 8 AR T €47 Cut-Through
ENAF o RS B AR B3RS 2 MONET & & 6933k 48 X o
255, sttt g

# & X 1% & £ (Routing Metric Definition)

REBERELFERLRE -~ MABOREURRCBE L LT
By A(CoSt) - 15 40 E ey MUK AR B 9955 5 R 60 4 80 0 o dn AR 3 Bl
%~ WBTRER - @5 & RAE i—% o 3 # MONET 75 % @ 1+
(transparent) &y WDM st 4885 » 4 50 7 3 b 42 3% 7T 54 & 4 (regenerated)
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B BRBHERORSAFTEUEATREEOLE 0 B
AR o6 2808 A13 9% 69 3 Sk (degradation) B -F 7)) A4 & -

BB R - OC-48 g4t OC-3 #3174k Lk (signal-to-noise ratio)
8 M6 22 SRk (sensitive) » A BfE 85 58 ¥ AR R R A EE - TIE
SHER B &9 AL IR T R F a9 25 o 32 FL 48 (budget) - s aT 4l ) F
% > OC-48 f %tk OC3 f# 1385 -V (smaller)sy a4 -

MONET #1471, A Pk M e R R A ey H X > IRBP IR R @3B
B 5 8E % 8 (fiber hops) i & 28 & AR AR 16 » HsLi3 2698 & L k4
(shortest)i& dy » # 48 M ey3% & H X 1Bk — F 9B K285 -

+ 4428 4% #(Subnetwork Summarization)

AT XEMER X b8R8 H > B0 F @B A o E o S DU %
FEER AT 8 F e 4 A8 A i 5% (port) B 9 34 & 4%, 4 (routing
cost) » R4 MMM FAEBSBTITHHFE 2 AH 2T —
HTRAEAGMS » KT A IR BA R B A2 R o R X, -

® & & #|(Scalar Metric)
Rim A —EMASE I > LR A TIREI R AM -
® & & %|(Vector Metric)

% ATM Forum PNNI 3 d7 58 3878 B A 183 )40 S BIAIE | 2
AR Al @B | 2 RS B BB B AR REA T EA
B A+B] BN AATATREEXADAMOERAY
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® & b 5] (Metrix Metric)
AEF - ANE A A )0 R AR — i AME Cj o
- ® &4l (Higher Order Metric)

BN A F o o FARATEMAS i Fody g |0 2 OC3 &
447 9t OCA8 i K F#) Ak | FIIZ - 45 WDM 8836+ » 45T A #HK
6 S A e 35 S8 R ) 6 A

AN K B § AR e o AR R F BRI T
A MONET anfasg B+ » AR R H X M F @B AE
(diameter) & 2 sz, A &K% -

Xk % & % 3F(Wavelength Selection)

R IRHZ ARG TE 0 B PR ITE WDM sk afeT
BRARAMREER  BHEBEEEWBRTROEAEXARA 21
B3 he 4RI R E RO AE B -

MONET @85 b » i id fe SR 00 B 7T AR A R R 3

® WNEFMNEmARAEZE - B KK - & SONET kA
noncbmpliant frimih - & a8k ki i@(adaptatioh)éq;,gzz o

® i RHIBZE o ko Rk R (WIXC, Wavelength
Interchange Cross-Connect)# & L #i A& ThE & d B —
EL . A T (Rl
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o RAEEA R E—ME N FHBTHLSES

® RFRL/BHEAMNBOAE AT BB EL®Y
TR EERRE -

& HELNWNAEARISIEAZERE -

® BEBERFEIAREHARFERED  EE—-EAHLF LA
Bk -

#RAK WIXCHLAER > FHE+ 50T SRESESHR
B AR QO RATHE N > lko ook R BRIEPT E 0918 - QOS F B A LEPER
BERE RLELESOMERB ALY DO LR -

WDM st 4935 fe i 4 638 d > HLAR R 09 & S iR 8
SDH/SONET i £ > {24 & % 2 ok eh 45 M B3R A 9 85 71 » (B4 Bk B 25
~ AR ENRE ARG TEEEAGRE - RT3
AEZEVIMIBIL > FIvbe S S E I R AE B I T AR O 4F 0 BLRE A
AH S FRAFHLR BlloiZio i TRA RS Y H AR EE LA R
S

MONETNMS i# 2 £ 18 i B b B4 F Do R IR L A B a8 0] {2
RAGGEMERENR AL TRASSEB VM BRRFMGEL Y
% B bR T WDM sk amas ey s sk g o
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2.6. MONET NMS # i % 52

MONET NMS ay 34 ¢ 38 3r 48 R A R e 5 % T8 & 8 5
#H(Raw Alarm)fil ke R+ 18] 854 5 2 % 3 R IR 25 46 4% 4L 69548 1
o REAELE TR F¥4E% xR~ 4 notification window # »
B AMOBE T ERBEEER T ER BT AEHEE

E8L-F - H F:’?“’\ 5l 6 24k 0 Bk — 18 CHTTL WDM
AW A > o BOMT - FREUGE LB ES  WwB L 2R
v B AR T 4838 0 5 B w18 EML A 8% Lﬁﬁ%—ﬁﬂi-—{@ NML % #0438
AT HE - EMPREAE 2 G

42 EML & 418 Subnetworks(4 s, MESH1 + MESH2 - MESHS3 -
MESH4) % # A .4 Fault Manager & efm process 4% » RIZAR B 3%
Subnetwork Py 2teg Agent #g ik 6o & % - £ NML BB R B —#y
Subnetwork(CROWN) Fault Manager - & nfm process &% » £ &
8 4 18 EML Subnetworks = Fault Manager % 4 #4 4 %

M4 A PCG 47424 124 EML & MESH1 & Agent ~ Config
Manager - Fault Manager W F 4 ykitguestl # % 47 > MESH2 &
Agent ~ Config Manager - Fault Manager # % #& yktguest2 # & $47 >
MESHS &4 Agent - Config Manager - Fault Manager % % 4 yktguest3
# B #$4T - MESH4 #4 Agent - Config Manager - Fault Manager % &
Ft yktguestd # 35 #47 - @ NML & & Config Manager - Trail Manager
Fault Manager # & 4= yktguest1 # 3% #47(8 51) - 4o st & = MONET
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NMS a9 580 K45 M > AR % 0 EMS ag45 4 -

B 51 PCG T e

i # CHTTL WDM #3882 {8 )§ & 4 3% 3 R i# 3F 289 WDM
R FRAERA A TR 4L EML z Fault Manager 424 &




% Fake alarm i » 7 0t NE ¢4 % % - 5T 1 42 EML 2 Fault Manager
RE ‘#'%“A'Fﬂ Bk BT & 4 NE 894

power failure. !,e R
for po er failure. 4,0,

o] 7 EML T 4935 fake alarm Bk ik

2R #HA94E MESH 1 F 435 2 Fault Manager F i "slot
TPN1_WADM 1 5 04r 4> 4% % TPN1_WADM 2% 4% 24 Shelf 1/slot 5/port
0 @Ak & 4 Circuit Pack Failure 4% > Rl#.E - TPN1_WADM x4y
Bl & RECRAA G (B 52) 3 A% 4 % 4 i %4 B85 & Notification

Window -

sLE A TPN1_WADM 2245 69 B % » 44 View Object s i &) o7
FRAIRE L EH (B 53)
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WA RITE ey sz BA = ¢ Alarm Collection ~ Alarm

Correlation #1 Alarm Log -

Alarm Collection

HEEEFWEMA R AERBOEE Fi b Agent # NE controller
& o AR A A

® read_shelf_alarms
® read_existing_cktpck_alarms
® read_existing_port_alarms

Alarm Correlation & Root Cause Analysis

R IR AT M & 5 BRI R B 0 1R R R AL L kA
B4R pA4% B B E 5 8 % J o 5] 4o link cut & & At link F %z TLIN
1@ & 4 total power failure % % > 3% link L& & 848 » QB8
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Tz CTP g A M E -k k&L R LG -

BT REEFHERGRBEEE HIEFTEREMSREHIE &
8 EML B a3 s 4 e 32 i Ad NML B oy 3418 2 &b oy
4 BORA B )y o

Alarm Log

HEERETHBURBARRBOEE > BELTHES > 2@
A 5 RoH

MONET NMS ¢ %7 £ efm & nfm #ﬂ—iﬁ’ AERELEME & NE
AR &3R4 B4 L #) %) (Alarm Correlation) iz 4 % ¥ & 444
(Alarm Root-Cause Analysis)# » & R El A k& BE LR EE % -
B8 w % GUI £ 8@ - MONET NMS %32 CORBA »#t X & 175 A R 3t
B+ 4 > #1A CORBAIDL & # &4t 2 1 & 92 BB 05

24 4% Py B4 MONET NMS ¢ CORBA IDL #2438 4o F -

eventDest ldl

fm_common.id! € FMse AR § 2 & b Hdualert - alarm ¥ -
fm_es.idl & & raw_esEvents & fm_esEvents isCORBA# 4 -
nmiEvent.idl INML fmgrF R islieventz /& -

wdm_configUpdate.idl titemgrey = L B if.get response .4k 1 4% F A F4E -

B R IDLIERSE B E2 UML A - 24 #3b kit
Fault Manager &4 # f 64 X Z.#4% > ko8 5488 55p7 7% -
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<einter acess
oventDuslin:

P cebrtor atos o 1
;! [ nmIEy ont i

Bsinrm(alarm mehm\DalA) void *mdmm(al&mm(u in gui_alarm Data$tr) : vokl
Wroquestaiarma() : vokl ] recu o8t Al rma (guiRel © In Tm_saEvents): void
EwsprProten SwitchRepori(ape - in waprPSfiepon) © void npm\scmnsmmﬂqmn(pn[)el :
alort(alert : in aledtData) : vaid

-<(lnlaﬂ aces>

e I |
ccinterf ace»> i
l I‘ﬂVLBBEVN‘VIa f 1 ssEverna
lam\(aunnoana in alumDuhStr) vold fllcommmarm(wmlu in unsignex long, AlmmDam in qui_t ulermDalaSlr) void
prPratecSwitchRlaporn (aps : inwsprPSRepon) . voii iEllogpt Alam (ov eniid © in unsigned jong, alarmData : in gui_alarmDataStr) : v okl
e S, ] pmmwmnsmunﬂmn(wmld i d

celnterd acens
qU pdnu

'aparullomlﬁmmchnngeidncleaa in c!aBsTyps dn ; n atring, hewSiate . in OperationalState) : v oid
Plost OB Rap DatSey : in taSeq, inkDataSer; : in LinkDataSen, tinkConnDataSeq : in LinkConnDataSeq) : void
R DatSeq . in DetaSeq) : void i
et AliLinks  Rap(iinkDataSaq : in LinkDataSeq)  void
AIlLinkConns_Rep(inkConnDataSey : in LinkGonnDataSeq) * v ok i
inkGrentionNotH (linkData : in LinkDataStr) © v oid '
| EinkD elotionNatit (inkDN | in string) : void H
EﬂkanGmﬁmNam(mkt:onnbm * in UnkConnData) : veid i

ubhetworkCreationNetit (sndn : in atring) : v aid |
workD i

dn: girg Won wing
TanPtosng: | By aing

Wsﬂr\g

]ﬁwﬁ‘l@ﬂ : giing .
= il =

55 MONET # [ 4 22 2 UMLA% &1 (2)
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2.6.2. A¥BRHTIA

AYEHRES A LR LA @y PR R AN TR Z AT 0 b
4B 4 MR R oY O BARAT T AR R Bl BBl 0 4 0 A AedR
HARH R FAARSER T Tk -

'@me%Bmﬁ@%ﬁ%%ﬁ& BT 4B F 5% -

® connection types supported
® signal presence
® degree of transparency

Connection Types

® Provisioned : information transferred along a previously set
up end-to-end wavelength path - § #5“Prov”

® Burst-Switched : information transferred without setting up an
' end-to-end wavelength path - f§#“Burst”

® Label Switched (packet) : information transferred along a
virtual wavelength path - #§#%“Lab Sw”

® “Ordinary” packet : optical trails (packets) terminated at each
network element - £ #“Pck Sw”

Signal Presence

o’ Optical signal always present :

< Optical signal generated at each network element (4
Tellium % fi5) > @ AE“Lgt 17 :

< Optical signal generated at the source only (by client) »
ﬁi“Lght 211
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® Optical signal present only when data is being transmitted - #§
féuDk/Lgtn

Transparency Type

® “Full” transparency - only re-amplification (1R) » 4§ “T”

® “Protocol” transparency - e.g. digital wrappers
( 3R(re-amplify ~ re-clock > re-framing) but protocol
transparency) - f§#%“S”

® No transparency - 3R plus payload termination at NE - #§ 4%
“N”

FH AR A AX2X3=24 M b o BRI 10 Mas ek
etk F (8 56) :

OFTICAL NE TAXONOMY
Connection
Types
‘ Prov Burst Lab Sw -Pack Sw
Signal .. N Dither o oo
Fresence \ || EeREEERe
Dkilgt Lgt1&2 Dklgt Lgt1&2 ILgt1&2 Lg;t1&2
Transparancy / l \ l / ' \ ’
egreel'

rodquinm CBR: Same Jo7. NC tormination By do?, ALL
",t gnutant :ﬁ'w""m"“ ?YW*‘ peload e Yermi

Bl 56 & 4ek x5 e 58

g
W
signsl

2.6.3. #H IR A KIS LAY HA

#H T R L@ ¢y Fault Management 3548 » 3548 & P41 ¥ 4o fa
178 Loss of Signal 5 % 45 3+ &4 & 2k - 1548 4 & Provisioned #t Burst
Switch F 3R 5 3E 2t -
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Fault Management on Provisioned

4t provisioned #1°Dk/Lgt"t) 88535 5 & » BMIER A K P 13
(client) BA 44 3% 335 0% 4 7741 » &cnlkbi_%.ﬁiffﬂé:‘ﬁ']i'] Loss of Signal 8% » &
AT e B R MR T PR R R & P sk (client) 3 1k 2k .

B 49 583065 7T BAR B L3R 89 F 4 (Signal presence/signal
absent) » MU LRXEME A% B EBAEHHE—WEE(A)FR
% o A L ey scenario > 5T 4] F "edge monitoring”#y F ik B ¥
Loss of Signal - i B /) alarm storm #9584 o #k4e F:

R 45 A 3672 (light path) @y s e 5, 4835 3% 4 (egress/ingress) 7 i
R & A Z AR R KSR A & @ L (signal presence/signal absent) & o #&
h%’#@ﬁﬁ%%@%ﬁ%zﬁﬁ%k%mwwm%mmem
absent = s Bl B - & egress &4 & 4% 2% 4 detect %] Loss of Signal %>
THRAEE Z 4 EEE A S @ BT ingress o) K W@ R B AT A %
i Loss of Signal » 4 &4 » RIK & % 2 3% (Client)® L33k » B2
R P B 4238 0 R A PIRE - LR E A S R IR S 1B 84S
— — ¥ L W 45 8L %y signal presence/signal absent =/ 55 » 24 & 1
HAA (ko B 57) -
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* For Dk/Lgt networks must to do edge monitoring and selective signal
presence message disable/enable to avoid message storms

B :J\ g

’,/"' d N T - qé_”',,--”/‘ / &
e ,_l_'___’__@ﬁ‘q i e g ol
P il { {L /’ CUENT LAYER
i

NCAM {
g R aﬁg_t oo fgeneee- INTERLAYER ADAPTATION
ERp T m R /‘ AND TERMINATION

: H ! RSN | RS /4 INCHAL PIRBSINCE

- B LI . ’,’ N MESSATES ONADLED
{ A

WDM SERVER LAYER

® 57 Edge Monitoring

LG8 R85 > N IR IR A A ML o AT ULE RN

xR RE LK PRI 0 R E B4 A edge monitoring” ik o
Ao ey kM m > AN AMER G E P (client) £ 4 0 A7

2X"edge monitoring” 7 % & i A &Yy -

Fault Management on Burst Switching
Fault Management & Burst Switching 4 /& 4985 3% i B 2
Provisioned & %, 4834 3% i #07k E R F s 35 64 £ 5] o 4 “Dk/Lgt" ey e 4%
BAE P SR ABEHEKE 45 signaling ik 41 S8k E
WP AR RAE RIS > R BEEL$p signal presence/signal absent =
fit 0 ko db B b g A signal absent 3.8 - BE A ST H b E4 R
deltat (shefkssfe @ g 4) 2% AKkER Bk signal
presence & &) F X, 0 LUK E M 0 4FIR -
Burst Switching 7 48 %1% 4 7 7 4l A Payload & & 3% 47 7 52
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F o RRERF B HKIE teardown © E BREE T E 0 4 4 4 signal
absent 3.8 4o b X & T 3% 4 signaling Rk 4% K #4E teardown o

LGty ke Bs sk By > bt et $y4k 278 b edge node 5 A
teardown & signaling 44834 & JE #3354 o 42°Lgt2" 8y e 4a 85 2%t »
teardown #j signaling s4 48 &3 source £ it - Fr ¢ cases ¢ » ¥@¥ %
a0 8% 4 DON 4885 425, 4 38 2k 8 838 A od DON 438 o 45356 A F
REIE -
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2.7. WDM NMS Interface Module g Agent

-WDM NMS %= &7 45, GUI mc;dule - NML module ~ EML module
# Interface module % m X # 4 - Interface module &5 ¥ # % Agent
18 WDM #8574 34 by — 18 Agent 4% % » EML module £ i CORBA
@4 Agent 438 ; WDM %4 £ B4 —18 Controller #: 44 (embedded
system) iz & 548 8% 5 3% - Agent f« WDM %45 &4 Controller 8] & B 419
TCP/IP Socket /@ - st9-d % proprietary -

FR L B Agent g1 WDM #4# bundle £ —#A¢ » RIR A —1@
CORBA-based #) WDM &% # - A=k3p 4651 5% WDM NMS Agent
4~ £ &4 & Agent south bound interface(Agent/NE TCP/IP /@) ~
Agent north bound interface(EML/Agent CORBA 1 &) 82 ¥ £ d 38 4 -

2.7.1. Agent-to-NE /&

WDM NMS % #.65 £ 24w ¢ 2 NMS g2 NE g4 &> NMS #) 7
A 8 B4 H 8 %52 WDM 34569 B 85 - NE g9 /- @ #8% 2 & WDM
NMS #44 > 3 0§ 4 R 483558 o Fl o5 8 35 M P 36 8 8440 (48
B K G i ) ¥ $p38 4o NMS 35T R84+ NE 48 69 5248
WA ~BEBELEHMRA -

B A Agent 8 NE i AR AT HEL - Agent R b F
5| 9 s |

® Network Element
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Shelf

Slot

Circuit Pack

Fabric

Optical Signal Trail Termination Points

Optical Wavelength Trail Termination Points
Optical Wavelength Connection Termination Points

Cross Connects

WDM NMS % 52 WDM #1855 i 4 2 i & CORBA 4 Ak
Agent fr 4 &9 B - M Agent Bi% i@ NE & TCP/IP & & 12
NE prk ke egidhtk - NE R T3] 8 bR - P4 Agent &y 9 %
Wt H 8 MR ABEHEA NE

i

&

Network Element <--> Network Element

Shelf <--> Shelf

‘Slot <--> Slot

Circuit Pack <--> Circuit Pack

Fabric <--> Fabric

Port (Transport) <--> Optical Signal Trail Termination Point

Port (CCI or NCI) <--> Optical Wavelength Trail Termination
Point

Connection Point <--> Optical Wavelength Connection
Termination Point

st 42 NE P 3R435 1 & A B89 object » 9T 42 & implemented
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by data structure - 12,2 # Agent 2 NE ¢4+ B A T IS4 2@ E
QRS TR NERAG LM a e Aét  FEEHTHE 58
&%

58 Agent M 3fdn #2244

2.7.2. Agent-to-NE 7> @3 A% %

Agent-to-NE 1 @ 31 & 4 s commands (with replies) i

autonomous events ##3 -
Commands % Command Replies

Commands % Agent £ F %4 NE ##8 » 645 S0 EBBED
18 i%f%ﬂ(“reéd” commands) 3 € £ 2 435 3% 5 M 1 04 ik A& (“wrrite” or
“set” commands) - Replies & NE 4+# Agent &y Command 4% F i% 4 _
Agent &y =) B3R B (L4548 R R4 RMA) ¢
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Autonomous eventis

Autonomous events & &% B 8 & 4 RIRBARH NI 8 IL(E
R A AR AR L B E ) & b b 1) & (Craft Interface Terminal) i p:,
&y 2 % - Autonomous events 45k =& - Notifications - Alarms and

Alerts -

® Notifications

Notifications & & 4 & by % ik B4 A 846 RBE L H N B
(Craft Interface Terminal)i& s &) » m k5 B8 E ey GUI -

- ® Alarms and Alerts

Alarms and Alerts & & 4 % i Ak 8 45 A 840 - {2 FRiE 38
Bt/ @ - Alerts R RAKFRER e > Alarms SRR AR B2 R
B 89 & Alarms 3% jv T Severity(f € % 4&) - Probable Cause(# 48 &
B)> # 48 ¥ & ¢ Clear Alarm Message- % 4k Alarms 44 NE log: Alerts
R A4 log

2.7.3. Agent-to-NE /@31 835535 &

Network Element 444

1. get_ne_attrs is for reading information about the network element. This

information
consists of the NE name, serial number, software version, etc.

2. set_ne_attrs is used for setting specific network element attributes. The settable
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network element attributes are the NE name, the current time, the alarm stretch and

the alarm delay.

Shelf

1. get_shelf_info command and its associated reply are used to read information
about the shelf.This information consists of the number of slots in the shelf and the

states of these slots.

2. read_shelf_alarms command and its associated reply are used to read the
alarm logof currently active alarms that have been raised against the shelf object.

shelf_alarm the shelves can emit alarms. This message carries information about
these alarms. The shelf alarms that are currently supported by both vendors are
powerfailure and NE controller software failure.

Slot and Circuit Pack
1. get_cktpck_info_by_slot and its associated reply deliver information about the

circuit pack currently occupying the siot.

2. getEquipValue and its associated reply retrieves information about the state of
the circuit pack (such as its amplifier pump temperature) or information about the current
slot state. Currently both Lucent and Tellium only support retrieving the current slot state.

No physical equipment parameters are currently readable.

3. setkquipValue and its corresponding reply are used to set values associated
with either the circuit pack or the siot. Currently the only value that can be set is the slot
state from “equipped-idle-removed” to the state “unequipped-idle-good”.

4, read_existing_cktpck_alarms: retrieves all outstanding alarms associated

with this slot (or cicuit pack).

An alarm raised against a slot is referred to for historical reasons as an “circuit pack
alarm”. The message name is cktpck_alarm.
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They are raised when either the slot transitions between the “idle” and “active”
states or when the slot transitions from “unequipped” to the “equipped” state. Both of
these messages are delivered under the name cktpck_alert.

Port

get_port_value allows us to read the values of the thresholds as well as the
parameters that are associated with the signals themselves (power, OSNR, etc..)

set_port_value allows thresholds to be changed within specified limits. Thresholds
that can be altered are alterable on an individual wavelength basis.

read_existing_port_alarms retrieves all active alarms that are associated with the
given port.

The port_alarm message is sent to NC&M to indicate an alarm occurrence or an

alarm clear.
Connection Point

“set_cp_value”, for changing the administrative state of a connection point object,
and “get_cp_value”, forreading the state.

The only non-notification autonomous message is the connection_point_alert
which is emitted when the connection point object goes from the OOS state into the 1S
state.

There is a notification “set_cp_value_notify” that informs other interfaces of a
change in the administrative state.

Fabic

uni_connect_fast: connect (bind) a single input point to s set of output points to
form a unidirectional, possibly multicast, connection. This command succeeds as long as
doing so will not violate the fabric state (see error conditions in Section 4.2.3).

uni_connect_verified: same as above, but command fails if a non-acceptable
signal (or no signal) is present at the input connection point. This command is currently
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not supported by Tellium.

disconnect: disconnect a single input connection point from a set of output

connection points.

add_alternate: add the capability of doing a selective merge to an existing
connection. This command will be explained further in the next section on protection

switching.

delete_alternate: remove the selective merge capability from an existing

connection. See protection switch section.

select_alternate: force the connection to switch to the alternate input connection

point. See protection switch section.
read_fabric_table: read information about all existing connections.

read_cp_info: get connectivity information that pertains to a single, specific

connection point.

read_alternate_table: retrieves all entries from the fabric table that represent

protecting connection points.

There is one alert type that affects the fabric state—the protection switch alert:

psw_alert.

2.7.4. Agent %3t

guikludge.idl -
value request= call back - _
Ne_Str.idl & £MONET 7 & ehequipment B +& % sAstringf# 75 - 3
HAY B2 EREH -
'TSEquipment.idl HMONET Resident Agent#s & 4 z.equipmentfi- @ °
OTSFabric.idl #MONET Resident Agentsi & 46 2 fabric /- & -
OTSFacility.id! WwMONET Resident Agent#f & 1 2 facility /i &
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Agent 24 =48 CORBA #4445 & EML s Agent B @ty #43 & &%
%] & OTSEquipment - OTPFacility ~ A & OTSFabric - B 59%
OTSEquipment /& * # 3 NE - Shelf ~ CircuitPack - Slot & @& % /&
Z Bl44 - 48 A 0% B 2% 5 £z Controller 324t - B 604 OTSFacility
NEAEETEZE MM - B 614 OTSFabric @ > X BRMEH
WE M hEE 0 b % 32 & (Connection Manager){g A -

OTSNetworkElement |

<<inlerfaces> YTERr
_ OTSCircuitPack BiNE_id :Tong —
Bhcircuit_pack_id : long #Mambda_alocation()
MBzerial_number ; string Pambda_status()

"""""" T ¥change_lambda_atlocation() |

Psot_tambda_ist_for_jit
+circuit_pack_ptr Eprovoka()

P P Maxisting siot_alarms()
Bexisting_shelf_alamms()
EMexisting_port_alams()

e,ﬁ S— S—

____Orsslet +labrie
8stot_id : long . V.

<< lnleﬂace$>
. OTSFabric
WitabricEntityld ; iong

Blconnect_tast()
Bconnect_fast_rated()
ifconnact_verify()
Bdisconnect()
#disconnect _xc()
BRoet_reachabie_set()
$%add_alternate()
¥delste_atternate(}
Bseclect_alternale()
g et_protecior()
WOWIC rossConnectC reation()

L"ead_exisﬁng_cklpck_alarms()

B 59 Agentx Equipment/\-#
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|

<<Interfaces»
QwiTP Sink

{@owTTRId : long
WopticalReach ; long

|@inci_mode : long

[HOWTT TP Sinkimp P sintar : fong

l

+downstream%mg;{tdtypo inter

vupstraamCyﬂﬁWPoimer

_+Associated TTP

.
:

il
ERoWICTP _connection_ld : long
HOwICTFSmkImpIPmmer long

<< imaﬁaee»

~

) <<Inlarface>>
TerminationPoint

D

<<Interface>»

Bcre ate Notification
BidalateNotification()

atticbuteV alueChangeNotification()

SlgnaﬂTPSink
~{lisignalTTPId : Iong
$opticalReach : long
ﬂomncalChannels long

7 A

<«<Interiace »>
OWITTP Source

(oW TTPId ~1ong

fopticalReach “long

+upstra am G onne ctivityPo

BWOWTTPS ourcetmpP ointer : long

+Associa

TP
S

" ccintertace>
OwCTP Soulce
uowCTPld Iong

2
\\
AN

N
<<Intarface »>
SlunaITrPSoume
WsignalTTPId - long
f@opticalfleach :long
¥opticaiChanness : long_;
M -

inter

al

WowIC TP_connection_Id : long

@omCTPszeknplP olmer Ionq

B 60 Agent Facilityfr &

< élnterface >
OTSFabric

‘WhabricEntityd : long

Bllconnect_tast()
connect_tfast_rated()
Wconnect_verity()
Whdisconnect()
Mdisconnect_xc()
Woet_reachable_set()
8add_alternate ()
Bldelete_alternate ()
Bdsolect_alternate
#g0t_protecior()

wlCrossConnectCreation()
¥owiCc mssConnectDeletion()

+fabric

«<xinterface >»
OwliCrossConnect

WcrossConnectEntityl - fong

BlowiCrossConnectimplPointer : long

B 61 Agentx Fabri
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2.8. St ek Aa i B

EEBE BT RN AN RSB EEEEEARESE T
AR B AR R e e L AR 0 M A AR RIS R P R4 routing
grooming Fe B 45 £ h4E ©

EWBBEIATE RO RBH Ao LT A & ah ik b 05 g
MM EEEH P AMAELAE SO EBEBARKRS KA
B mRA MR RARENER  MASRMEBERNREY > Lk
— SR B AL AEE o R E B R R W
MR 0 S AMEER o ke T @R RN B8 X SR R S
TH o REESHE FIEARGYRTE -

FHOHATR R F RS 8 Mo BRI 2 B
eSS Fo LU 6O LI IS TR ) 7 89 T B A A 0 4 LA
HE DT — 8 A PR M B A AR ¢

& 7 4k % © wavelength division multiplexing (WDM)&qﬁﬁg%ﬁ
BIA S S o KEBHS R - 3 SDH —#f » & A%
6y 4L, T o 2 H AR SR R85 60 It o R A 4o T » 6993 4% SDH -
B 48 — M8 R AT e th kil B o AR KA KRR ARG 0 LR
AR R B R b o RO o KIS e 4T 4 AR 3
groomed i AR R & © KR I R A LM LEBE 2B
e ERSE o X R EBH AR - MBTRME R SRR TR RE
BERE - % — 8 — R 0 LA TS M F o 9 ik - T — & > SDH
¥ — B AR R T~ AE A Ao B K S o
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BRI R AR ZR 0 AR RAUK AR SDH & 48 R &9 o
o ERAAAAMBEEY - LEB LAY E KR > ¥ T M@ SDH
B RARARA &k SDH &k & bk 69 645 38 - 3R SOH & # ik
R LB A AMAEA Lo Y SDH Bi£iE - Ay SDH B &y €12
3% PSR A DR BB R 6 R R REAR, 0 EARBE B~ A B AR
REHRS

% BEFRAE e F R REE o o T — BRI R E R
BB e T AT

K L3 BALRAABKERGMRE - MBRBAT 2L
AR REEANE S RREKAT  —HEARLHREE S
A CR-EFERBH I AEER-ABTREERS WS
x time division multiplexing(TDM)12 $£4% & ik £ tb=k - s WDM &1l % —
HER GRS REHF S EHOAS ARERAEARRBEE -4
(558 - W5 IR ARA BT S P MRS AR 5 A (3 3 AR AL
BLe s diTBEE 4o

B4R B RE T

ik R TRREREAOBE - ABHEERBT > Wk
ABTHATE B T 2EE1F - WOM L E— ke L 43 531838 » A8
MR AE 3B SRR M BN S ML AT AR A £ - AEB ALK
BHATEE > HF A TR PTRE SR RARRALERH - b0 &
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PSS ST SRAR B AT 3b AR K R e 0 S 4K ) 40 S 4k 0 BB AR AL E ST AR 1Y
BEIER S R G TR NES > MRBARE S - EEREN S
# o

R A 6 T AR

KRR P o AR EME 0 A AR F add/drop 15 3R ey ik &
Wil A BHFMERERGTHS > HAABETURE S LT XE
W B E T RAERFHHEABETEGRA -

B BB

FEB R AR~ P RARERERY AT FRATLME
Ko G AEABNETRRCTIT  RBREHERH R EARER
HmAlH o mAAEEEARGERRE > DHMAFHT  ESHRBFRM
T AR AR A — 5 R ke 48 E SR ARAF -

2.8.1. e Uitk T

E MR A BT SRR BP0 B LAy abdr e
T RA EABHEEREBRA - BT ROBMRESTREBATE
18 e 48 i o) R 3 - '

%48 WDM

WDM & s B8 T3HRm A2 L6 WDM - £ 1994 s » F | # v 43
wind B o THREERGSEE ML - BARM LGRS 2
BRAAE LA RBRAGNIR: 4% E R4 M 1310-nm Fo 1550-nm
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B3 Pk R 0 EIRAE 5GB sy & o #ARBAT AL RIL RS B My HdirAa
b R EBABAE A ERMTHREGEE bR
BETREHORKILE -

K#K A % Optical Amplifieré

AR R A ATOH - R B AT R 0 AURLE AR E A

R SR O RERTHKA > @& AME B RK
CHA AL EREB L EAABLENAELEEHEATORR S
Mo BAr ERAAERNAEORBERAHE BZ T E wf Rk
FoHAHATUAY LB ESEE S ek ke flat-gan £HAE -
LA AEBIERYRER -

L]
R

g

%% 74 % 1 Dense Wavelength Division Multiplexing(DWDM)

FABREBRTHEHAAHGRE  ERAKABRLESR S ah012
WkReies  WEAAMGHTR - DWDM £F — LML &4 T
FEsti & LGB TE 40 % 80 181818 - # b DWDM M X B 8
TR > HAE% T LR Bl 6 ok ik & (4o © OC-48 8, OC-192 %) &
% ey REALF] — e B (B 62)° b AF A $EA B R B IE ¥ 2L
AMATHATH B - 464 — ey 4 1530-nm %] 1565-nm(F 63) -
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62 DWDM % #cfo 5% K 3

[ orov crama
Shont Band Lang Band
i - i T
T ; |
g g g E: E: g g g g
‘Wavelength (nm)

B 63 ITU Channel Spacing

BATH ®Ag & Aoy DWDM & 4 @ $&f04k &3¢y DWDM(FE 64) -
LEORGT 0 A LBEOARITEAR —Fh > MAEG LG
B30T B AR B ek F %) - fEmAB R R EI M F 4T o

AL
KT e ——————
O . ———

At

A3 Az

¥ xa
s

ki AB

Bl 64 % wfe ¥ 5 DWDM
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FRE 4

A FRTHIBMA T AR LERMEEEF R RO R - — &
R RREREREEAMTGHAEES > MiaEEK YA A
BAE R A0 E S HH -

RBRE A GEA > F 4T 0% DWDM % oty — 24y » 4.7 1
P4 SDH @88 itk F o M % & 4 W 842 SDH W@ ik 85 0 st &
SR —EHPANG B A% - MEHE T4 L DWDM % sy — 347
B - 33 ey ey transponder o Mk & % 0 B B A4E4T 42 SDH & 43
B P EHEES > T UBRER EERARR > mMBAL 1AM
MM % (B 65)

DWDA
Moktiplex
Stuge

DAYDINE
Mudtiplex

DAt

Transponder

Stage

Embedded WDM System Open WDM System
B 65 Ak XA R A s9yDWDM 4% 4t

A AE A S AT R o BABME 6 A S A RBR E  T A
ERE BB F B MR A% BT SRR
URE—-BARBROFE - BARENRHARALT AR CHHFR
V(% # transponder) » RiBENE XA E —BBEE ARBETREE
B RMVREZRRAAREBYAG S B NRR  —RABRBINH
HObh o B2 A 4
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K% £H % 1 # Wavelength Add/Drop Multiplexers

F AP R T O R M ER S T - SRR S T RT
B R R AT — R 3 AR R B AR
it RRERS THBHERA o I RS & 05 T B

BRSO RRTIERSF @ LA — AR A R
B GIEERS Thok TR -

#% % 3% % Wavelength Switches

B TR AL % 0 B Ao R A 8RR AR AR A ) AR
TR o kIR E R AT T IR B AE » T Sde —E A8
Sk 3 4 B — R B 60 8 6 |

7’01@#% Wavelength Converters
ABBBEEEAMBANERARBERS - FEAGEH &K

2.8.2. FwiR1t

FROESL Denée Wavelength Division Multiplexing (DWDM)

# 5 MBI OB T A DWDM- B 37 16 @6 % &
X WDM 38 4 X 0 55 60 3 2 Avih R W% B BT OIS -

F#E R % 1% Optical Add/Drop Multiplexers (OADM)

FHER S T %I WDM &g 2 2 209435 (B 66) - OADM
AAAENED A0 MEALEA LS EE - T RAELR P HML 4
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2 % ¢ add/drop R F ¢4 .k k-8 25,4 WDM o5 £ £ 8 -

Tunable Space Wavelength
Filter Switch Conversion

66 Optical ADM#4 74 #

#3835 3% % Optical Cross-Connect(OXC)

K BRI AR E B o RPB KA — R R
BE o & IRAGID A B 43240 b 0k B ARB 8% - Routing #» Grooming & s
FEEWHAS BEOXC REEMANE -

AL HARBRP 0 SEARE T S AL — 58 PR ﬂxﬂ@ﬁ]i&
Bt CERBAAMABERE T RRAYE K EFZ LR B E AR
Wil B EFEE OXC E4THHam:

O EHRIR I REBIEHBALB YA AR GBS —BEY

Lol ok - 3 i)
& HRR I BREK—BALGHFTHEE RBBEEFES
Wi A ERES - '
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2.8.3. kg Ew

WA ML AR E R A RGO AP AS T O
B R R B RAE  § bk MR T AE A 224845 — 183077 SDH #ss 4
ML # SDH AR 8 S e @ EAREMRE - A B30
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R RPHIEEEME - oA LM RS SDH B2 M E Z4aipA 0 WA
AALBRAHETROERAL S AR B0 BEEHRBRMEE -
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1B 4RSS R A W05 b AT PR 6Y Kk R MG > B R R T
e E - AR FARRERGE ML 40 RE S H—ER
EMEEOTEREMF RN BENER -

284 rwBER

# 74 ik %  wavelength division multiplexing (WDM) X 4 e %4 $2
BRA LB B E 7 MR BLAL o sk SDH/SONET —#%» &
R A fa R T o B R AR A e AR o R T 0 ARG
SDH/SONET » F4 A — 8 & KT AL KR R FosiB 4G E 1 A Ry
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Bl #3506 0 36 & 4 R BlA& R A9 A5 38 - fE0b 0 RS > 218
WDM BRF 4835 £ o T A AR R PR -

SDH/SONET

AR BATR A R oy SDH/SONET @3 » #84 T & —EEH L
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1% Automatic Protection Switching (APS) » f3%:% i 7 SDH /SONET
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REMGREAAUEREAGAR (FLRAR > BEEFR); £1
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