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Abstract

In this paper, we proposed a node architecture and cell routing strategies for ATM applications in
WDM multihop networks. The proposed node architecture employs the optical delay loop for storing
the cell which is failed in out-link contention. This optical delay loop allows the delay of one cell
without the electro-optic conversion. Therefore, we can get the advantages of S&F(Store-
and—Forwardj routing in Deflection-based all-optical networks. To support the ATM applications
efficiently, we considered the transmission priority of ATM cell so that high priority cell can be
transmitted with lower loss and shorter delay than low priority one. Two kinds of routing strategies
are designed for this architecture: Scheme-I and Scheme-II. Scheme-I applies S&F routing to high
cell and Deflection routing to low cell, i.e., high cells are routed along the shortest path based on S&F
routing, but low cells are deflected or lost. Scheme-1I is similar to Scheme-I except that low cells
can occupy the optical loop if it is available. This scheme-1I increases the utilization of network
resources without decreasing the throughput of high cell by reducing the low cell loss rate when
traffic load is low. Simulation results show that our routing strategies have better performance than
conventional ones under non-uniform traffic as well as uniform traffic.
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Table 1. Routing rules for Scheme-1.

Current State Results
Buffer [Cell 1|Cell 2 Cell 1 | Cell 2
Empty DL, A2 & 43 (Random)
DL DH
DH Eh Other link Prefered link
L
¢ BI% Prefered link Other link
CL
CH Deflection Prefered link
i DL Other link
CL Prefered link Deflection
CH Buffered
a9 DL DL Other link Discard
A DH o Other link
CL Disard Discard
CH Other link Buffered
DH | DL Discard
PR other tink Bfered
CH Buffered
CL gll-i Discard Other link
CL | Z 8 deflection(Distance-Age)
CH Deflection Buffered
D Other link
%II:I Buffered T
CH Deflection
Buffer Cell 1 Cell 1
G DL .
DH Other link
CL Deflection
CH Buffered




1998 118 EFISEWLH

2. A 2" WA-TI

Sou LS mRdl A3k A Aedl A
of chab v A Sk G WY A7 ¥
FE 4 gle AT WIS sede meld 1ed
We Aee] A dHE W AT Az F2E B4
459 4 3o Edge] il me} xies] A
o A% AX) @ A2 4] WAL & ek B4
I %) et A 9 Al wee] 3%
QA wsi7} Wlejsle A HEHeE Hael Ao
siel A48 SAska, Aee e AATE o
A 29 A9 AY AP AEsuEA 1ee A
o gAe wASRA Aesl Ao e Hdag &
ol wpeleh. o)t EeiE Palh WA whe Al
A wegdsl AE A9e wAsA Pe) A
23] Boole] Aee) A9 F 01 48L FolE
Z4e] glck

HAIeAE 79l AT Mgl A el
A 7S w7} ule] slek Aol AR A9
A% Wl AP thy SR Th ARl 3
AB5E Wk mat wiske) Aag] Ao shie
&9 A5k ATE T At A2 JYH e
& $uden AYAN Aol Ay Wi
Assl Ae OE & 24 9mz AYPe Sros
shi HYY Pk Gl QeR oAl AP
o

wsiate] A9l A% 5 Y A gHR )
£ ACHE Age] AT ASole Aol
Ao 389 Aol HPE ARSI Ae AL
vk 93e G2} ok Aol 2s] gHE 3l
el eyl AL W Yol wHE oA Wh
e}, ols} o] Hes) ASS Aol AAsiodE H
Hol APt e Ymz AgEne A Al
elx shech Aes] A9l wy BRE sheshe
ST o9 Ae) 4% Ade Y ¢ 9
o}, ARl B A9 £0E Fof AgHnE
Ha A4 ALE 2AD AES) A9 W A
sig ZE A% Ashe P4 [ SYsich

219 WhaAl-Ie) ol 2E A9 A epeE
e E 20 vehlodch ® 29) 9% 3o wde)
salaele} o] wisiE ST M| £4¢ Sjolsim,
28F wrole AR Aol NAHE Wt el
gl slgeiich E 20lMe] o) ¥} e B

(1511)

#3BH SE F1UR

45

ol gl s kg W RTEE Suise, tw
75 wisieke] Mgl Aol ol ARAEE vl

ok
B 2 I ek 7
Table 2. Routing rules for Scheme-IL
| Current State | Result
Buffer | C4l1 Cell Cell 1 Cell 2
A8 | DL | DL | Other link / Buffered (Distance-Age)
DH | Buffered (Random) Other link
CL Other link Buffered
CH| _ Other link Prefered link %
DH | pL, Other link Buffered (Random)
I(D:IIjI A2 oE W (Random) %
. Buffered
CH|  Other link Prefered link %
CL B{«I Buffered Other link
CL |_Other link / Buffered (Distance-Age)
CH Deflection Prefered link %
CH DL Other link
DH| Prefered link % Other link
CL Deflection
CH Bufter 9H] Low cell deflection
29| DL | DL Other link / Buffered (Distance-Age)
4 P Buffered (Random)]__ Other link
CH Other link Buffered
DH | DL Other link Buffered (Random)
8{1 Other link / Buffered (Distance-Age)
CH Other link Buffered
CL { DL Buffered Other link
BIL* Other link / Buffered (Distance Age)
CH Deflection Buffered
CH | DL Other link

Prefered link %
Buffered
Other link %

Other link
Buffered

Other link

CL Buffered
CH Prefered link (Buffer?F2] Low cell
deflection)
PaX )
e DL Other link
CL Buffered
CH
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