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Reconfiguring Multiprocessor Arrays for Synchronous Communication

WU Ya-lan WU Ji-gang JIANG Wen-chao LIU Zhu-song
(School of Computer Science and Technology, Guangdong University of Technology,Guangzhou 510006, China)

Abstract Reconfiguring VLSI arrays to get a logical array with given size and synchronous communication is one of the
key problems in reconfigurable topology for high performance computing. This paper presented three algorithms based
on three different strategies of excluding logical co-lumns. The first algorithm, named SCA_01,can make the logical co-
lumns in the uniform distribution in the host array, based on the divide-and-conquer for excluding logical columns. The
second algorithm, named SCA_02, can minimize the number of the long interconnects of the logical array, based on the
excluding the long logical column in priority, The third algorithm,named SCA_03,keeps the logical columns distributed
in uniform way based on the hybrid strategy from excluding the long logical column and divide-and-conquer. In addition,
this paper contributed an algorithm to calculate the lower bound of the communication delay for the given logical array.
Simulation results show that, the communication delay of the logical array reconstructed by three algorithms is close to
the lower bound proposed in this paper, when fault rate is less than 1% and the exclusion rate of logical columns is over
20%. Algorithm SCA_01 is superior to SCA_02 and SCA_03 in most cases, while SCA_02 and SCA_03 have nearly the
same performance, But SCA_02 is better on smaller arrays and SCA_03 is better on large arrays, when the fault rate and
exclusion rate are relatively small. The communication delay generated by SCA_01 is less than that of SCA_02 and SCA_
03 by 25% on 32X 32 host arrays. Moreover, SCA_01 is faster than the other two algorithms,and the running time is
saved by 19. 4%. It is concluded that SCA_01 is one of the relatively desirable algorithms to generate the logical arrays
with minimum communication delay for high performance computing,
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