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Abstract

We proposed a XMESH(crossed-mesh) topology as a suitable interconnection for the
massively parallel computer architectures, and presented performance analysis of the proposed
interconnection topology. Horizontally, the XMESH has the same links as those of the toroidal
mesh(TMESH) or toroid, but vertically, it has diagonal cross links instead of the vertical
links. It reveals desirable interconnection characteristics for the massively parallel computers
as the number of nodes increases, while retaining the same structural advantages of the
TMESH such as the symmetric structure, periodic placement of subsystems. and constant
degree, which are highly recommended features for VLSI/WSI implementations. Furthermore,
nxXk XMESH can be easily expanded without increasing the diameter as long as nsksn-+4.
Analytical performance evaluations show that the XMESH has a shorter diameter, a shorter
mean internode distance, and a higher message completion rate than the TMESH or the
diagonal mesh(DMESH). To confirm these results, an optimal self-routing algorithm for the
proposed topology is developed and is used to simulate the average delay. the maximum delay,
and the throughput in the presence of contention. In all cases, the XMESH is shown to
outperform the TMESH and the DMESH regardless of the communication load conditions or
the number of nodes of the networks, and can provide an attractive alternative to those
networks in implementing massively parallel computers.
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Fig. 1. Various interconnection networks.
(a) 6x6 TMESH.
(b} 5x5 DMESH.
{c) 6x6 XMESH.
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Fig. 2. The neighbor nodes of the node
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(a) when i+j is even.
(b) when i+j is odd.
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Routing between (i,j) and (p,q) in a XMESH with
N=nXk nodes. (n k are even)
Step 1 : Evaluate x=[p-ilw and y=[q-jln., where
E f -(k- 1&/2<x<k/2
[xlk = [: x -k, 1f x > k/2
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X+y, if xxy<0
Step 4' Determine the optimal directions.
If i+j is odd, \Es and S¥s in step 4
must be replaced with SEs and N¥s,
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-2sz5-1) W
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z=-1) : Sk or W
z(-lg and §z:even) : SW,E or ¥
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(p.) 28 243 ey
Routing algorithm from node (i.j) to
node (p,q) in XMESH.
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Table 2. Comparison of the diameter when

k=n.
(D, : Diameter of XMESH
D, * Diameter of TMESH
D,; : Diameter of DMESH )
ool Dm [ Da ]
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Fig. 6. The bound on the message com-
pletion rate vs. the number of nodes.
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