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(o, B, ¥)ShuffleNet : An Improved Virtual Topology
for WDM Multi-Hop Broadband Switches

Yeong Hwan Tscha*, Yang Hee Choi*, Regular Members

2 o

WDM (Wavelength Division Multiplexing) 821 4 o] b 418 AFEGhe] 339 308 (A&
S ol 8% 4 iz AR "otk ¥omtel Al o 8-5F WDM thg & 29134 2le A v}
A 2149l (o, B, V)ShuffleNet™ & AAIak vy, #bs 945 avlel (B, ¥IShuffleNet& 774 2]

“bridge =127 o] &-asla] zp|F ol o]t A\'—byf,\'( N=gfY) ARG e gl dnd g
Zo]{;}_ 7110].;1 : J_/], FARES o] J\Lz—l 2 =) M o o 5H o] At ,q:u g] :byo] TR W} ogra] 229 i].Q] %Eok
o] 5 VPOFH gl w2 3te] diameter & 2vi U A OMI FAgE ol g ol 880 ug A3 gt o]
v gt g-aF Z7boll whit scalability 54 growable gt o] 22912 9] - & vhgsk Al Shul A9 A

M 9l HAo g la zhzhel (B, ¥)ShuffleNetuloll 4 o] Hejut <i5t4d (locality) o) ofal] wf-§- wh
AL A TS sbE-S B EF T

Abstract

WDM (Wavelength Division Multiplexing) based-on fixed wavelengths is a new means of utilizing
the huge bandwidth of optical fibers. In this paper, an improved virtual topology called “(a, 8, ¥)
ShuffleNet” is introdced for designing large-scale WDM switches. The proposed one is an architec-
ture created by vertically stacking x planes of a (f, ¥)ShuffleNet in parallel via §” nodes called
“bridge nodes” so that N-by N(N = (x-f7-¥) switching is achieved based on the self-routing algor-
ithm for each (B, ¥)ShuffleNet, With the topological parallelism, in contrast to the conventional
virtual topologies, the diameter of 2¥ hops can be fixed and high utilization and performance are
provided while NV increases, Such a scalability characteristic allows to design a growable broadband
switch, As for the delay, we show that the traffic locality, due to the topological feature, results in

low delay characteristics.
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