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Optimizing Array Processing of Parallel KLIC

KoJ1 SAKAMOTO," SHIMA MATSUMIYAT and KAZUNORI UEDATt

The aim of this research is to establish an efficient parallel array processing paradigm on
KLIC, an implementation of concurrent logic programming language KL1 for UNIX, keeping
the characteristics of single-assignment variables. In order to implement the characteristics
of single-assignment variables efficiently, various techniques are used in KLIC. One of the
notable techniques is arrays implemented as multi-version vectors. However, multi-version
vectors accommodate arbitrary data as their elements, and are not efficient enough for nu-
merical computation because floating-point numbers are represented as generic objects. An-
other problem with KL1 vectors is that they do not allow efficient parallel operations on
shared-memory multiprocessors. In this study, we have implemented a new array construct
specialized for numerical processing as generic object, in which array elements are overwritten
and tag checking is omitted. By static analysis of variable types, linearity and instantiation
states, we have safely replaced vectors with our new arrays thereby gaining more efficiency.
We also introduced multi-dimensional arrays and made it possible to program numerical com-
putation more naturally. Moreover, by allocating array elements on the shared memory of
a symmetrical multiprocessor (SMP) system, we provided a framework for writing efficient
parallel programs naturally. The application of loop optimization lead to 5-8 times of further
speedup and allowed us to generate code closer to that of procedural programs.
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Fig.1 Flow of the groundness information of arguments.
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Fig.3 Control flow of optimized self-recursive predicates.
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