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Distributed adaptive routing algorithms in Torus networks

GU Hua-xi*, LIU Zeng-ji', WANG Kun®, XIE Qi-ming"
(1. State Key Lab. of Integrated Service Networks, Xidian Univ., Xi'an 710071,
China; 2. School of Computer Science and Technology, Xidian Univ., Xi' an
710071, China)

Abstract: Based on the Turn Model, three distributed adaptive routing algorithms are
proposed for Torus networks, which split the physical network into virtual networks.
According to the predefined rules, packets use different virtual networks on their way to
destinations. In 2D Torus networks, only three virtual channels are needed. This is the
minimum number of virtual channels to implement the adaptive routing algorithm in
Torus networks. Simulations of the performance of three algorithms under different
configurations are done by OPNET software. The results show that, compared with the
popular dimension order routing algorithm, the three adaptive algorithm can achieve
better performance under different traffic patterns because of adaptiveness.
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Mesh , 2D Torus
(NF-T),
NF-T Algorithgm/ % Destination node (x,, y,), current node (x., y.), input channel ¢;, * /
Begin
AXT=X4—Xes AY=Y4 Ve
if Ae<<—(k,—1)/2 Ax=Fk,+Ax;

if Aa>k, /2 Ax=k,—Ax;
if Ay<—(k,—1)/2 Ay=k,+Ay;
if Ay>k,/2 Ay=k,—Ay;

/ * Select the output direction for the packet * /
if Ax=Ay=0 send the packet to the local node and EXIT;
if Ax<<0 and Ay<<0 OutDir=X— or Y—;
if Ax>0 and Ay>0 OutDir=X-+ or Y+;
if Ax<<0 and Ay>0 OutDir=X—;
if Ax>>0 and Ay<<0 OutDir=Y —;
if Az=0 OutDir=Y— or Y+
if Ay=0 OutDir=X— or X+
/ % Select the output virtual channel for the packet * /
if c,=0 /% if ¢, is virtual channel 0 * /
if OutDir will cross CAL,
OutVC=1;/ % Select the virtual channel 1 for the packet * /
else Out VC=0;
if c,,=1
if OutDir is vertical to the input direction
{if the current packet will cross CAL,, along OutDir
OutVC=1;
else OutVC=2;}
else OutVC=1;

if c,,=2

if the current packet will cross CAL,, along OutDir

OutVC=1;

else OutVC=2;
EXIT.
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