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Motivation
� Optical communication offers very high 
b and w id th compared  to its electric 
counterpart
� I t is good  for static connections
� I s it good  for d ynamic connections i. e 
on-line pack et routing?
� Switching a t v e r y  high s p e e d ?
� O p tica l  b u f f e r  m e m o r ie s ?

Motivation
� Problems:
� Latencies due to  sp eed o f  l ig h t
� N etw o r k  co ng estio n
� C o m p o nents

� Slow buffer memories (fiber loop s)
� M issin g  fa st  a ll-op t ic a l log ic  c irc uit s

� W h ere c a n  w e u se f a st  op t i c a l sw i t c h es
� in inter co m m unicatio n netw o r k s
� in im p l em entatio n o f  sh ar ed m em o r y
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C o m p ile;  Ha s h a n d  r o u t e

Motivation,  h-r e l ation
� h-r e l a t i o n  i s  a  r o u t i n g  p r o b l e m ,  w h e r e
� each processor has at  m ost  h pack et  t o 
sen d
� each processor i s t he t arg et  f or at  m ost  h
pack et

Motivation,  s l ac k ne s s
Latency

S end R eci ev e

S end R eci ev e

Latency

Motivation,  w or k -op tim al ity
� an i m p l e m e nt at i o n o f  h-r e l at i o n i s  s ai d  
t o  b e  w o r k -o p t i m al  at  c o s t  c ,  i f  al l  t h e  
p ac k e t s  ar r i v e  at  t h e i r  d e s t i nat i o n i n 
t i m e  ch.
� P r e c o nd i t i o ns :
� h is g r e a t e r  t h a n  t h e  d ia m e t e r  � o f  N W
� N W  is a b l e  m o v e  �(n� )  p a c k e t s a t  t h e  

sa m e  t im e



Routing nodes of  S O T
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Possible structure of  routin g  
n od es

Sparse optical toru s

Sparse optical toru s
� Operates under a c o m m o n c l o c k
� B andw i dth  o f  th e sy stem  i s di v i ded i n 
ti m e sl o ts w h o se l eng th  eq ual s to  th e 
b y pass ti m e o f  pac k et b etw een tw o  
c o nsec uti v e ro uti ng  no des

SOT, r o u t i n g  s t r a t e g i e s
•l a t e r a l

•d i a g o n a l

SOT, o n e -s i d e d  l a t e r a l
Sources

D est i n a t i on

D i st a n ce =  r
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SOT, d i a g o n a l
Sources

D est i n a t i on
D i st a n ce =  r

SOT, Sc h e d u l e d  r o u t i n g
� Arrange packets according to destinations
� R epeat
� Set the n etw o r k  i n  turn s ta te
� R ep ea t

� Set the n etw o r k  i n  cross s ta te
� A b s o r b  i n c o m i n g  p a c k et
� I n j ec t p a c k et s o  tha t i t a r r i v e ta r g et c o l u m n  d u r i n g  the n ex t 
t u rn  s ta te

� n – 1  ti m es
� U ntil  al l  th e packets are rou ted



Analysis,  S c h e d u le d  r o u t ing
� Arrangement takes linear time
� P ac kets ro u ted  in (S + 1 ) n time step s
� S  max imu m siz e o f  send ing b u f f ers
� Assu ming h =  nlo gn - >  S  in �(lo gn)  w . h . p
� R o u ting time �(nlo gn)  and  w o rk-o p timality  
ac h iev ed

Results,  c o st w i th  la r g e h

One-s i d ed  l a t er a l

T w o -s i d ed  l a t er a l

D i a g o na l 1 . 5 8
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T w o -s i d ed  S y s t o l i c

Conclusions
� With large h ,  ro u tin g c an  b e im p lem en ted  b y  lo w  
c o s t

� I f  w e hav e a large d egree o f  p arallelis m ,  a 
s im u latio n o f  p arallel p ro gram  c an  b e im p lem en ted  
w o rk -o p tim ally

� V is u aliz ato r:  
http : //w w w .c s .u k u .f i/res earc h/p arallel/ro u tin g.htm l


