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Abstract

Extending the scale of the distributed processing in a single Ethernet cluster is physically restricted by maximum ports
per switch. This paper presents an implementation of MPI-based multicluster consisting of multiple Ethernet switches for
extending the scale of distributed processing, and a asymptotical analysis for communication overhead through
execution-time analysis model. To determine an optimum task partitioning, we analyzed the processing time for various
partitioning schemes, and AAP(accumulator array partitioning) scheme was finally chosen to minimize the overall
communication overhead. The scope of data partitioned in AAP was modified to fit for incremented nodes, and suitable
load balancing algorithm was implemented. We tried to alleviate the communication overhead through exploiting the
pipelined broadcast and flat-tree based result gathering, and overlapping of the communication and the computation time.
We used the linear pipeline broadcast to reduce the communication overhead in intercluster which is interconnected by a
single link. Experimental results shows nearly linear speedup by the proposed parallel distributed GHT implemented on
MPI-based Ethernet multicluster with four 100Mbps Ethemnet switches and up to 128 nodes of Pentium PC.
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Table 1. Comparison of theoretical and measured values
for the time of broadcasting the workioad of the
512x512 target image. Imsec]
p
T 16 3 64 128
Theoretical value | 30275 | 36107 | 44771 | 64.099
Measured value 30484 | 35408 | 44902 | 64735
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Table 2. Measured value of 7;. for varying segment size
in the workload of 512x512 target image.[msec]
S P 16 32 64 128
eg_S1Z€
256 62.605 64.028 75.588 9%.719
512 34.692 39.429 48.826 72.238
1024 30.484 35.408 44.902 64.735
2048 30.829 37619 50.434 79.191
4096 34.012 43215 62.631 116.875
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Table 3, Execution time of the proposed parallel
distributed  GHT for varying number of
processors  [sec]

Category Artificial Real

» SiZe | 198x198 | 256x256 | 512x512 | 512512
1 20.320 80.486 320.249 492.293
2 10.167 40.246 160.125 246.147
4 5.086 20.144 80.188 123.103
8 2555 10.086 40.156 61.702
16 1318 5189 20,627 31.703
32 0.721 2799 11.054 16.850
64 0.393 1.462 5692 8592
128 0.215 0.735 2.7% 4229
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Fig. 6. Speedup for the parallel distrbuted GHT
algorithm on multicluster with 128 nodes.
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