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## 4170229121 : MAJOR ELECTRICAL ENGINEERING

KEY WORD : MEDIA ACCESS CONTROL / WAVELENGTH DIVISION MULTIPLEXING /

MULTIMEDIA SERVICES
KITTIYA JITMUN: A DESIGN OF MEDIA ACCESS CONTROL FOR MULTIMEDIA
SERVICES IN WAVELENGTH DIVISION MULTIPLEXING OPTICAL RING NETWORKS.
THESIS  ADVISOR :  ASSISTANT  PROFESSOR  DR. LUNCHAKORN
WUTTISITTIKULKIJ, Ph.D. 242 pp. ISBN 974-03-1357-4

This thesis presents a design of media access control for supporting multimedia
services composed of voice video and data in a wavelength division multiplexing optical ring network.
The basic structure of the system being considered operates in slotted fashion with destination
release mechanism. The node structure consists of transmitters and receives of all wavelengths, so
that the node can transmit and receive multiple packets simultaneously. Thisresearch has developed
two access control techniques, with fairness control strategy and without fairness control strategy.

For former technique, ten methods have been proposed, each of which has
different levels of performance for channel usage. For the latter technique, where no mechanism for
providing fairness exists, we introduce the idea of enlarging the packet size to reduce the header part.
The system performance is evaluated through computer simulation. The results of all proposed
techniques are compared to conventional access control techniques, namely-token inter-arrival time
(MTIT), synchronous round robin with reservations (SRRR) and concurrently accessed multi-ring
optical WDM network (CROWN). Based on the test results of a network of 8 node and 8 wavelengths,
it is found that all proposed techniques offer more effective channel utilization than all other existing
known techniques; moreover the technique without fairness control strategy provides the best
performance by supporting offered load 3 times and 2.6 times as much as SRRR and CROWN,
requiring one set of transmitter and receiver, and providing 2.6 times more than the offered load of

MTIT at the same number of transmitters and recivers.

Department Electrical Engineering Student’s signature ..o

Field of study Electrical Engineering AQVISOr's SIgNatUre ..o
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4.1.1 LULANADIURILATIUEITLUIU
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ArLANNITIEN DA natsidaue iU sAUANNITEND9AINANNAN A unTnesune i

ssaviaeAsasa Tl

] o

1. Tasedreasuwmuildlunnsanansuuudsznausaatunanuan 8 Tua uaziidasdyoyin
Tunisdedayasnuau 8 dasdnynyins Inadnsdeyaresdasdynyinuusazdasia
2109 (Mbps) [12]

2. AN AT ENIUNAWINAL 262 DlANAT AATUATUIUARDATIAUNAWINNAL 56

Winfiu 100 neLmsa
afam tuAaLAazluaineiy 7 aden
4.1.2 WUUIADIMANNAFINTULSTT] luRRanLa TR oy

PUNAVBIUANINALAEARDAUNAAMTLNIIMANTS 3 allailAainenn 2048 TaAgL7 4.1

a ] o

Tnelsznavlifqsdindiusia (header bits) a119u 512 0m [13] wazdngnuinggns (information

¥
a a o

bits) 1536  1im deudiaviallaviiudeyadiAnynlddniudewinlddalanan1endesnisad

[% v '
o a v

FBAZIRE AR AIUTUARIENAY (starting delimiter) 8 Tm Un12aaIUARWNY (source node) LAY
uneatlalanenng (destination node) agin9as 8 TR 4N112189dRaAINIUARAMNT1NUTRARDA
S 1 0m, Ussinnaeswininaigsluadon 2 Tn 1P address TastundunieuasTuntlaneniaguiy
N9 WANNA LUIATNINER UMD SIUARNUIURENNAT 64 TR port number 2R9ARNILAZLaNEN19
AUMUIUBENAY 16 TA AIALUBIUANING 32 TR ANNLIITAIEIULN41T 16 TR LATAILATIAADL

ANNHEANAA 16 LB

512 bits 1536 bits

D L

‘ header information field ‘

2048 bits
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4.1.3.1 WUUINRIURINFINANLR S

1
o =

= = ° A -\ = = -

\@eafaznanisian st lueuddeipedesiidunisaununaesnyss (speech)  Iag
anmnizaeansini@asazuisaanidlu 2 499 Aa 999 talkspurt uAmaa silence 4191 4.2 uana
ansuzn1nlArean I InNAWnL@ed 494 silence  aziflugaelaunliinisdatnngns douludag
talkspurt ABTA9NNUNA1T NN Ineasiiansnisniiandnt1nansmed (8, 32, 64 Aladmse
a = a X ] = . = = \ = =
3117) NINANY A NIFARIN1IN1TAIMLLINANR3Y (real time) TasuANINAR LA LANINAN Yy
waraninlunieds frassasAtaiuininafazgnaus (discard) Tl SeAraanutraziduly
nngadalluininmdsgarsadluiiiu 0.01 dususiarutnaziduluntadalluinineidsaiaziflu

a 6o o dl ] =K Y a I a al
WITIHLFABRTAN ﬂa_,Wl‘LI\T]_I’ﬂﬂEN@Mﬂ’ﬁ/‘lﬂ'ﬂ\iﬂ’]ﬂﬁ‘].l?ﬂ’]?LLﬂ‘V]?’]WWﬂﬂ?ZLJ’WILZQFN

| talkspurt | silence | talkspurt] silence | talkspurt |

>

LNUKIRN

519 4.2 Anwoznisnulinaemanilnides

Ay liAneninusiaznnvua 104 talkspurt wae silence 284NIWRNLAEMTNITUAN LAY

NNATALULLENF INUWTI AN AN RR L 992U NINNIRAMANIAIYNAL 0.17 LAz 0.41
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AUNANAAY FRgnIeniadndsalutog talkspurt WindLU 64 AladmAedund wiRnnades
AnuNTNunalsaels 45 Aaaiund InsaziAiautiazitulunisasatlaasusinmnm ldinu 0.01

[8]
4.1.3.2 LUUINAIURINSINANIALA

AnmnizaanIInWinIflanazninisiasainlusuddafifluluy Continuous-State

Autoregressive Markov Model [14] uuuaiaesssnanaiinisniinindeyaludnwuzdluman

(frame) Tnefidnsnisdnilamsundd Ae 30 WsuAedund usaziwsufiaunawindy 250X250
a0 (pixels) Fananslugiii 4.3 Tnssrunudinseqannlumsnusazmsuasdinllvinfudisiaz
sl audnlumsusiazmsndsunulivinfiuiog solunisaiuuusiaemsmiinaaleas
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