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SCALABILITY OF MASSIVELY DATA PARALLEL
COMPUTING PROBLEMS

Jin Zhiyan
( Chinese Academy of Meteorological Sciences , Beijing 100081)

Wang Dinxing
( Depurt ment of Computer Science , Tsinghuu Unizzersity, Bei]‘ing 100084)

Abstract

The performance of distributed parallel syste ms is influenced by many factors , for exam-
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ples , the total number of nodes in the system, node speed, 1/ O speed, latency and com mu-
nication speed of the inter-network . Adding more nodes and/ or using more powerful nodes
can improve the performance, but I/ O and com munication could suffer from it. To deter
mine the relationship between performance and those factors, the scalability of the massively
parallel computers by using a data parallel model is analyzed. The relationship between the
number of nodes, the speed of the nodes and the com munication speed and latency of the
links between nodes , the 1/ O speed of the system is obtained. The results shows that it is
necessary to increase the I/ O speed and the speed of the links ( decrease the latency) by a cer
tain ratio while increasing the number or the speed of the processors , so as to keep the scala-
bility of the system. Only increasing the number or the speed of the processors will decrease

the scalability of the system .
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