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A LW XN TEELBANFE: —F B2 WDM KK
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T EFEATERAKER,

E_EFTEHET WDM A HBE P HEEB R F RN E
HAEKSREZ BRI X HNERS, 2 IPVE B —
MNF AL, EH T — 1K Internet XX WREF R, EB A BRI E
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Abstract

The Ph. D. thesis mainly includes two parts; one is the
study of the routing and wavelength assignment for WDM
optical networks, the other is the equilibrium analysis and
computation of the blocking probabilities for the WDM loss
networks.

In the first chapter, we outline the background and the
main tasks of our study. With the coming of the network
times, the need for the information has been on the rise. It
can be predicted that with the study and realization of the
WDM optical networks, the performance and offer ability of
the network will go to a new step, especially for our country
with a large backbone network and a vast territory.

In the second chapter, we mainly study the routing and
wavelength assignment for anycast in WDM optical networks.
Anycast is a new network service defined in IPV6. As a new
network service, it provides a huge space for our study.
Though the development time of anycast is not very long,
anycast has the following virtues: improve the network
performance, efficiency and reliability. Now many work
have been done on the uncast and multicast for routing and
wavelength assignment in WDM networks. But to our best
knowledge, in the literature, there is still no report on the
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routing anycast data in the WDM networks. In this chapter,
we not only summarize the existing WDM optical network
architecture, topology architecture and usually used routing
and wavelength assignment algorithms, but also give a novel
routing and wavelength assignment algorithm for anycast in
WDM networks. We give the algorithms under the static and
dynamic case and give the computer immitation analysis.

In the third chapter, we introduce some knowledge for
the Markov process including the reversibility and
Kolmogorov criteria. By the way, in this chapter, an if and
only if method is given, which can prove whether the
Markovian chain is recursion or not. Applying this method,
we have given an easy theorem to prove whether the
stationary distribution exist. This chapter can be viewed as
the base of the mathematics analysis of the following
chapters.

In the fourth chapter, we study the equilibrium analysis
for WDM loss networks. In recent years, there has been a
resurgence of interest in the mathematical theory of loss
networks and in its application to the design and control of
telecommunication systems. The main reason to study the loss
networks is to obtain the network performance, for example
the approximation computation. In our paper, the loss
networks mainly ‘denote the WDM network. Of course, it
also can be the circuit-switched networks. The main
difference of the WDM networks and circuit-switched
networKks is that in the circuit-switched networks, channels on
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a link are indistinguishable, while the wavelengths on a link
are distinct. It is well known that product form solution is the
most excellent outcome of the service network, and it also is
the common characteristic of many networks. In this
chapter, we give the equilibrium analysis for requests which
have the routing section in WDM loss networks. The results
have the product form.

In the fifth chapter, we compute the blocking probability
for WDM loss networks which have the routing section.
Firstly we introduce the existing investigation methods and
famous models for studying the blocking probabilities in the
circuit-switched network and WDM networks. Then we give
the method to compute the blocking probabilities for WDM
loss networks which have the routing section.

In the sixth chapter, we summarize the paper and put
forward the expectation for the future investigation.

Key words Markovian process, Equilibrium Distribution,
Blocking Probabilities, Loss Networks, WDM Networks, Route,
Wavelength, Anycast
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L AL B B AN A A . DR AR R T AR R K
MR REGEFERO AT MZ —, BRETHERNTNERE
Ff, fn. 1 B 4> & JH (ETDM: Electrical Time Division
Multiplexing ), % 4+ & H ( WDM: Wavelength Division
Multiplexing), 7% it 43 &2 A (OTDM: Optical Time Division
Multiplexing ), J¢ # 4+ & H (OCDM.: Optical Code Division
Multiplexing) #1434 /1 (SDM: Space Division Multiplexing) %, 4
BT B G 6B BB B2 53 B I (WDMD , JUH R 76 L 4 ¥
BE R ERMFER T, ATTHEEHR WDMAE R BRI RAETRY A1
B R0 8 R i T WDM $% R R A A 6 78R B R T R
FESTEEYE G AT B AT A B8, HOSAS LE BB, N TR B TR Y
RIE,

-WDM £ AR AL SR BEMALTHEAR G ERERENLES
RIEERAMAN. @G WA B G S LW — IR E B S A,
TARKHAR B T4 56, 1966 4F, BEEEH ¥ F# (C. K. Kao)
ME I 8 (C. A. Hockham) & 2 T & F A5/ BUH S 138 3¢, 35
H 1 F HOGEF Coptical fiber) BE1T 15 B % 5 00 WT BB M e R 78, B
T BAOGEE SR EGR IR, 1970 42, RLFHHIBUS T8 KR
e, 70 244F , EE T (Corning) 24 B 25— K B A B BT 0T 1 1) v 4 5 7k
PR ER B 38 A BBOL AT M BFE /N T 20 db/km, MTTHT I T O6EF 15 L 1)
SRR T, A fe ik &k SRR ok

TEBEAOEE A I A RS R, v e A8 A5 1 R & K BUA 4
j@E/\Kﬁﬁ[m :

SE— B B(1966—1976 4F ) iX 2 M IERE O 58 3 i iz FH A4 T A it
S, AR B T A B B (0. 85 pm) IR HE (45 BY 35 Mb/s) %
BOLHF S REE, TP ERIE A 10 km,

55 RTB(1976-—1986 A7) 3% A LASE i A& S R A4 A5 B B g
WFFE EARAR A4 R K R Rt . 7EX N e M Bk
JRE BT, TAER K MBI K (0. 85 pm) BB BIK KK (1. 31 pm 3
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1.55 pm) SEBL ¥ TAREBE KO 1. 31 pm S5 i3l 140~565 Mb/s (1
BEOLLEIE RS, T4k e E%% 100~150 km,

BB (1986—1996 )X AR BB KSR N HFSH
BRI  , 263XMFH . SE BT 1. 55 pem 8 35088 £ B
HEFEFE RS . FIBSMARIEA A %# Rk 2. 5~10 Gb/s, T
AL HTEE BT IR 150~100 km, SCHr % A UK B E &K,

o] BEOR S, B o S L R E AT A5 P W — Rl B R, BRI T —
RROGET o] LA [R] 45 5 25 A W] 3 B9 SR 3R U 5 05, 4B 0% 47 AT R ]
B 7 P AR A T B 4 Ry 5 AT B BN B BE AR — AN ST 3
A — R U B K AT 5. LA U A R 2 S R Rl g
BGIE S HE (D EX, EEZ MU AR HOLES 4 F (A
RO E R BIA R B 20, W HK I E S 8 WDM, b E
ABSEBRAE—HOBE L8y B, REHN ML E s %A
BRMARRRERH R, WS EH ., RO AEAREERRE, U
KA TG b AR B B, S TR & SR R HOR B TR R, 2k
VS FH Y4543 5 P (OFDMD) 3 $ v B 44 24

XEALNE - RATBEEE NS EE WA RER. £5 W
ETDM Z48 RRHEF F T X 438 8% B — & 00, 42 55 L % 4
BFAERATE - ImRA T 50w 8 ke 38 in o oz i ) N A S B R
WDM SR FHI A B B 1w A 8 M 4238, ARG EF ok
TFRME R EERES" . SR WDM BAR kY752 Y aimE— sty
HMRAEREEHEAR . BTN 4 KB MRy 2, i i n]
AT EY R B TLA: 4k 8% RN N REE M BA, 3858 T ARk 20 M
g RLE. :

BAESHE M XA EIE REHITHRE, R EE RS T
LAy Rots 5y 5 FR(OFDMD R:.48, iR 43 8 FH(ETDM) &4, St 4
HH(OTDM) &4, 432 F (WDM) £ 45, %1543 & F COCDM) i
Z3 4y F(SDMD R4, FEARSCH, BATTE = 4757 WDM £ 4,
WDM ARG M SEAM R T BAWFIE R DL B ) %50 F 2 2 3]
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