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Deadlock-free Routing for Hierarchical Interconnection
Network: TESH

YASUYUKI MIURA,t SUSUMU HORIGUCHIt and ViJAY K. JAINTt

A hierarchical interconnection network: TESH (Tori connected mESHes) consists of torus
interconnection between meshes as basic module (BM), and can utilize communication local-
ity. To implement a wormhole routing on TESH, an appropriate method is required to allocate
virtual links on a basic module, since the number of virtual channels depend on allocation
policy of inter-BM links. This paper addresses a link allocation policy that minimizes the net-
work diameter and the number of virtual channels. Dynamic communication performances
are simulated for TESH and mesh networks. It is seen that the dynamic communication
performance of TESH is better than mesh interconnection.
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Fig.1 A hierarchical interconnection of TESH(2,2,0).
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Fig.2 A link allocation method at BM.
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Routing Algorithm for a Level-L TESH: =BN.== destination
Routing(s,d); i il PE Fy: (c)
source;s={sa1-1,820-2/ - - -, so }; destination;d={dor-1,d2r-2, ..., do}; = (C
tagjtar-1,ton-2, . .-/ to; group;g ; (a) 4 ; .—|-._i—. 'T
Tt e — —
for i = 2L-1:2; (b) =— [ [
if (di-si+2") mod 2" <= 2"/2 then n H I_ ]
routedir = plus; ti= (di-si+2") mod 2 ;
else routedir = minus; tj= 2™ (dl’si+2m) mod 2"‘,- endif; H
(a)d} ®)
g = get_group_number (s,d, routedir) ; W 1 =.,r_‘ | ¢,_‘ ¢7_‘ |
f = = =il
(ti ) F — [ — T —
if i is even number then
outlet nodex= outlet_x(g,i/2+1,H,routedir); P |
source?f T

outlet_nodey= outlet_y(g,i/2+1,H,routedir) ;endif;
if i is odd number then

outlet_nodex= outlet_x(g,i/2+1,V,routedir);

outlet nodey= outlet_y(g,1/2+1,V,routedir) ;endif;
BM_routing(outlet_nodey, outlet_nodey);

(a)

if routedir = plus then send packet to next BM; (b)
else send packet to previous BM; endif;
ti= ti- 1;
endwhile;
endfor;
BM_routing(d;,dy) ; (c)

end.

BM_routing(dx, dy);
source;sx,Sy; destination;dx,dy;
tag;tx,ty;
tx= dx- sx;
ty= dy- sy;
while(ty!= 0) do
if ty> 0 then move packet to upper node; ty= ty- 1; endif;
if ty< 0 then move packet to lower node; ty= ty+ 1; endif;
endwhile;
while(tyx!= 0) do
if tx> 0 move packet to right node; tx= tx- 1; endif;
if tx< 0 move packet to left node; ty= ty+ 1; endif;
endwhile;
end.
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Fig.3 Routing algorithm for TESH.
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Fig.5 Number of required virtual channels for TESH.
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Table 1 Muximum number of hops of TESH.
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