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Abstract  This paper is concerned with parallel computing code for time-dependent MC trans-
port. Two parallel algorithms is given and several loading problem of parallel program is explord.
In order to reduce the time of entering and exiting parallel computing environment, the old code is
modified to use MC computing code as a subroutine block. A parallel random number generator
capable of MC parallel computing is proposed. Then the parallel I/O problems are discussed. The
code discussed here is significantly different from the general particle transport MC simulations in
the side of 1/O requirements because it is designed to deal with the variational source problems.
At each calculation step, it will randomly sample from a source file, and randomly write to anoth-
er source file. These I/O operations consist of accesses to a large number of small, noncontiguous
pieces of data. Moreover, the sizes of the source files and the amount of computations vary dy-
namically in each calculation step. So the I/O performance degrades drastically. To avoid this dis-
advantage, three parallel I/O algorithms are given. The first parallel I/O algorithm is direct par-
allelized from sequence code. In the second algorithm, each processor first writes the data to local
memory, parallelly writes the local data to a file, then all processors parallelly read the file to lo-
cal memory, and last all the processors can be able to access the small, noncontiguous pieces of
data from local memory. In third algorithm, all the data are accessed in memory and the good

performance of 1/0 is given. The experiments are performed on a 64-processor parallel machine

Wk H 1. 2002-09-11 ;8 R R H 391 2003-07-18. A PR BAF B 31 55 4 28 [ 58 A5 9 30 = 0k 4 W6 B (2000]S76. 4. 1. KG0119) ¥t By,
X ALY .1969 AEA AR SAE  RIATSE B, EEOTSE J5 ) g RMBRL 3 5 TR IF47 1158, E-mail: livjie. nudt@163. com. 3B 71,53,
1960 4F 24 Wk WP 5T 5, R BHFFT 7 1) 9 S B2 HE 22 4 00 . BBER 3, 5, 1958 4R 4k, #4% , EEM T 7 1 A AT k. mES, B ,1938 4F
A RS BY L AT O AA ) o ZEREME L 0, 1938 AE A BB L W SO, RS Oy 1 O I AT B ARl 2 T Ak



100 it "

Bl

2 2004 4

that provides MPI2. 0 and supports parallel file systems. The results indicate that the parallel al-

gorithms proposed in the paper are practical and effective to simulate time-dependent MC trans-

port. The best speedup is up to 30.
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