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ABSTRACT

In this paper we propose an every-other-row-connecting bilayered ShuffkeNet for optical WDM(wavelength division
multiplexing) multihop networks. We calculate the diameter and the average number of hops of the proposed
every-other-row-connecting bilayered ShuffleNet. Using the result, we also calculate lﬁroughputs and delays of the
proposed topology, which show higher efficiencies compared to the conventional ShuffieNet, the bilayered
ShuffleNet and asymmetric bilayered ShuffleNet.

I.M B F BATE FAsted AolA 7 skx] EAA L
B Fo AEH dYEL 4 THzd o2& ¥y
of, At} AFAE £t A &2 F 10

*olgt A e B AR F 8 5 2 gk 2o LY
5B 8962130718 GHzZ Agts]7] & AHE 7 g g 9] 0.1%
BSEE 1995 78 186 Ax o AHEE £ flokes Aol o8 HAA

1064



RX/WDM HEl & 3 BA%E A8 s A8 3 97 E o133 Med €24

Aol o) g dlEAe|e) WEHYS Foli FYHe
2 udEg 58302 g4/ AW T
ol A7HI At FoFHrgde FALYE ©
21k 2)(OTDM : optical time division multiplexing), 9}
A28 v (WDM :wavelength division multi-
plexing)#} 3 31 & t}5H4(OCDM : optical code
division multiplexing)e] Sltc}.

o] FolA 7} & &9 FAGE 7Y +
© HAARY gFue] FEUY Ut 3R Y o
FHA e FAHFY AL dodg GG o
g e Az gt ALgste g el FHK
o] W& g #8337 AsMA o] A #e
2}7] & A58 doA QY Mo ABE shte
FARE Agste Wl thE HgE AHEsHd
A4snz 7 Ade MZ S5gHol sy 34
F2 PLF F4alo] 7HedtE, wolEl Hejol glof
57 A(transparency)e] Slo] A2 & HA$&L 7
A §4 A58 5 Uk

AR tFHdodle A FFsinglehop) W EH
w4 3t HE] F(multihop) W EH W4o] 3, z}z}he)
o] g ofe] 74A) 3 744 (network topology)
of tig A77F AP 2, B3] & =&dAMe
YEe|F UWEY Ao gy o FAUd HE
Yl E£ 72| (ShuffleNet topology)& W& st 2
£ 43 9444 o533 HE EZEAE At
F&3 A7 AA(delay)e] ZHAM FFol d3d
< YEeR# #d.

¥ =id 23 el F U EYY gl HE
Y HEYH o|& WY EZ=A 9 dl&) 7|3,
MEE EEZAE AAH 3 71E EE
22X AGE EE2A0 g v, BT 4
Ao e 48 =

. MEY | EN(ShuffleNet)} OF HE S
EE2X|

HEF U EYE th9] o3& A8, A =
ZE AR B3 k= dolEHE Afde VEY
olt}h. 2@ 19M Hoj FXo], Ax=dlyq B:=(Q,
AV ExEQ; AHR)EE © 302 3 W9 4
olHE H4H F AN, CxEE A$37] Al

= UA 3 ,E AHEStH BE2 A4 T,
HA4-E AHgste] A C=g Ao gt} Ho)
& AxBoA DxEg A4dleid, Bx=s Cx
ZE 3 =EZ AMEsto] Al g o] 83l M4
g 4 ot

~ [J: Node
® : Coupler
J8 L EEFHEY
Fig 1. Multihop network

7} w9l 3 H<& AR (NIU: Network Interface
Unit)e] 72§ 29 20 JeRAAT. o] 2@y
NIUE 270 9] $4171 9 dhtel 2832 248 &
5ok K9] 719 Y AAE o] FojF AR
g 7HYg. #2712 A7A3E FAZ 2 s
€ HolA tiol Q=& AlREa FAVE FUIZE
71232 HEsts Frie] 2 E(photodiode)E A}

Receiver

Channel a
./
Channel b
s
A
User input \1/ $ \]/
WA Chennel
D filter
Shared VA A WAYA
buffer
\
Transmitter User output
Channel ¢ Channel d

33 2. % H4 3
Fig 2. NIU(Network Interface Unit)

1065



GEEESAR LI "97-5 Vol.22 No.5

g8,

dE]§ U EYE doleg A$str] A8 A8 =
AL AHEHAN FA =EE AXNok e @l 3l
A, ge] 1ZE $FA7NE L3RR 279
7tAel i HA e JERE F BNE THEY F
A= FHdel Atk HElF UEY] Fug §3 5
F&H oz 37] 98 A &EU(ShuffleNet), MSN(Ma-
nhattan Street Network), 3}o]¥ F H(Hypercuve) %
9} o8 71K =23 EEZA(logical topology)7t Al
s Atk 1 FolA MEYU EERAE Ha §F
F(Eg 18 P2t HolA AZE A de] 25, 58
o] & Aol Ao} B& A7t Ry H I QT

2.1 MEUl(ShuffleNet)

H.S.Stoneo}] X 2 4| Aj(processor)7He] o] A4
< A& 1971 de] H-g HEUE At AS.
Acampora”t 1987\d o] MENE & TP 8
AE AL A o]F, WDM M EY S 738H3s7] 9
g BEZZARAN 7 gol A7 dcHa-6l M EF
Yl EZZZ & o]Eo] gndte= AAY Al=E A
R} §AE o g =25 AZA 1Y 39
A Be AR 7Rl & do == thd Y(column)
o w2 A4 4 R o] ==EFH olHRFY =
=5 AZEA 448 k. (p, k) A AA, pe
X g de dFHE =9 AFE e
Wi, ke 99 8 vehdch 29 394 niR et G
2 Aol dubgd AHA Fo] oA AEHEe &
H FRE o|FI v AE Hol7] 943 Aolrt. M
EY EZZAA st 4L prilig =R Ho
A, BA =9 A5 N=kpkolt}. zzg]3t N7l
Z} =uit) pl e AL iR EE HQag AA A
a4 W=pN=kp* ' 7}tk 29 32 (2, 3) HEA
€ ad Aoz ddd Ue 2= g 9o de
209 =23 AAHT Y, o A4 Ifolth
shte) @l gle =& ALE 2P =870, AA =
o] A5 N=2Usel}.

F4(hops)e R 9 5hgE ALE-8le 53] xEof
EgaertE ve e W4 E onsta hE 5713
712 gtk 47 h=19 =28 AL & g3
2 WM Egdte 228 9u|Ey, 4 h=2 &=
AE 045 3 wR AN F 3R] ApREte wg

1066

3R Y MEY v¥ex
Fig 3. (2, 3) ShuffleNet topology
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H3Q2PEEEA A5 HAN=24)
Table 3. The performance comparison of (3, 4) topology

(N=24)
Total User Del
Topology | Throughput | Throughput - : ay])
(Gb/s) (Mb/s) [hops
ShuffleNet 1471 613 3.261
Bilayered 40.90 1704 348
ShuffleNet ' 7 2
Asymmetric 43.30 1804 2217
Bilayered ’ ’
Proposed 48.0 2000 2.0

HAGHEZZA Q5 Hl (N=324)
Table 4. The performence comparison of (3, 4) topology

(N =324)
Total User Del
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