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The Optimization of Goal Scheduling on KLIC

MASAHIKO IKAWA,t KAZUHIKO OHNO,! MASAHIRO GOSHIMA,t
SHIN-ICHIRO MORI,t HIROSHI NAKASHIMA! and SHINJI TOMITA?

In the conventional run-time system for the parallel logic programming language KL1, its
fine-grained concurrency control frequently casues unnecessary goal switching which degrades
its execution perfromance. We propose an optimization method to reduce the number of goal
switching. In this method, we analyse the data dependency among goals to find a group of
goals, named thread. A thread consists of the goals which are executed in a predefined order
and are free from deadlock caused by mutual data dependency. Thus this threading reduces
not only the number of goal switching but also the overhead on the switching owing to the
static scheduling. On the dynamic scheduling of threads, we give a priority to each thread
so that a generator thread of a request data is scheduled prior to other threads. Evaluation
results show that we achieved 1.7 fold speedup by this optimization.
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main :- p0([int(100) | L1],L.2),p1(L1,L2).
pO(L1,L2) :- L1=[int(N) | NL1],N>0

| sendO(NN,L2,NL2),decO(N,NN),pO(NL1,NL2).
decO(NI,NO) :- NO:=NI-1.
sendO(N,L,NL) ;- L=[NewN | NL],NewN = int(N).
p1(L1,L2) :- L2=[int(N) | NL2]

| send1(NN,L1,NLI),dec1(N,NN),p1(NL1,NL2).
decl(NLNO) :- NO:=NI-1.
send1(N,L,NL) :- L=[NewN | NL],NewN = int(N).
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