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% A Routing Algorithm in Faulty » -Rotator

Graph and its Performance Evaluation

N
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Peter M. Yamakawa (Osaka University)

Hiroyuki Ebara (Kansai University)

Hideo Nakano (Osaka University)

The star graph and the hypercube are receiving

attention among researchers as attractive models

for highly parallel distributed computing, because

they have regular structure, and connect many

processors with small diameter and degree. Recent-

ly, an interesting interconnection network called

Rotator graph was proposed and presents some

advantages over the star graph and the hypercube.

Namely, Rotator graph has very small diameter and
average distance, and simple routing algorithm.

We present a fault tolerant routing algorithm for

n -Rotator graph. This graph has only one shortest

path between any two nodes which is not a good
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fault tolerant property, but it possesses many short
paths. From this fact, we develop an algorithm that
looks for the shortest path or a short path by ex-
ploiting the network properties of the # -Rotator
graph. We show mathematical expression for the
probability of finding the shortest path or the second
shortest path (of length equal to shortest path+1)
in the presence of faulty components (links or
nodes). The results show that the algorithm finds a
They
enhance the rich topological properties of the # -

very short path with high probability.

Rotator graph.
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% 4Iﬁ’frformance Analysis of a Data Diffusion
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The Data Diffusion Machine is a virtual shared
memory architecture which has the advantage that
data migrates from node to node when needed.
However its disadvantages compared with other
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shared memory architectures such as CC-NUMA
are higher miss penalties due to its hierarchical
structure in interconnection and contention of the
transactions at higher level directories. One way to
alleviate these disadvantages is by increasing
fanout and splitting directories. We analyze the
performance improvement of the DDM by adopting
these two schemes by extending the experimental
results obtained from DDM emulator.
emulation result of mp3d running on 3 X 3
configuration, the performance of a DDM with flat 9
-node configuration has been estimated. Its execu-

From the

tion time is 1.3 times faster than 3 X3 configuration.
To see the accuracy of our estimation method, we
have compared the actual execution time and the
estimated execution time in the case of a DDM with
flat 4-node, which can be configured with current
DDM emulator with minimum modifications. The
We also discuss about
possible sources of errors in our method.
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