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Studies on Parallel Algorithms on the BSP
Model*

Takashi Ishimizu

Abstract

Due to the requirement of high speed computation for large number of data,
parallel processing has received great interests in recent years. In the parallel
processing, we must consider communications and task alocations to processors.
Therefore, parallel processing needs especial parallel algorithms.

In this thesis, we present parallel algorithms for the selection problem and the
all nearest neighbors problem on the BSP(Bulk-Synchronous Parallel) model and
the BSP* model. The BSP model and the BSP* model are parallel computation
models with barrier synchronization and are called asynchronous parallel com-
puting models, which communication features are abstracted by three parameters
L, g and B: L denotes synchronization periodicity, ¢ denotes a time to excute
one communication operation and B denotes a message packet size.

In Section 3, we present two algorithms for selection problem: one for n ele-
ments using p processors for the BSP model and the other for the BSP* model.
The BSP algorithm runs in O(2 + dlogploglogn + L% &EIelen) computation

P log(d+1)
time and in O(g% + (9d + L)%) communication time. The parameter d

is a design parameter and can be set to any integer d (1 < d < logn). The BSP*
algorithm runs in O(2 + dlog ploglogn + Llﬂgp—logl—og—") computation time and in

P log(d+1)
0(9(])”_3 + (%)%(logp)%) + (gd + L)%) communication time.

In Section 4, we present two parallel algorithms on the BSP model for the all
nearest neighbor problem of n X n binary images: one for weighted distance and

the other for L, distance. Both two algorithms run in O(%Z—I—L) computation time

*Doctor’s Thesis, Department of Information Processing, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DT9761002, March 13, 2000.
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and in O( =T L) communication time using p processors if 1 < p < n, and they
lo

runs in O( (d+L)log(d+1)) computation time and in O(g-% 9% +(gd + L)logéﬂ))

communication time for any integer d (1 < d < 2) using p processors if p (n <

p < n?).

Keywords:

parallel algorithm, BSP model, selection, all nearest neighbors
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