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Abstract

This paper discusses new optimization techniques to speed up shallow backiracking
within the framework of Warren's Prolog

instruction set. The major speedup

techniques are as follows: (1) eliminating unnecessary restoring of backtracking

information; (2) ordering a

unification sequence so that its failure is detected as early

as possible; and (3) eliminating common unification during shallow backiracking.
The effectiveness of the techniques was tested for some benchmark programs using

an Integrated Prolog Processor (IPP).

For the quick-sort program, a speedup gain of

2.0 and an inference speed of 0.9 million logical inferences per second were obtained.
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try dl
el: retry d2
e2: trust d3

d1l: movea s2, ACP
get_constant a, Al
get_constant b, A2
movea el, ACP
proceed

s2: undo TRy

movea s3, ACP

d2: get constant a, Al
get_constant ¢, A2
movea e2, ACP
proceed

s3: undo TRp
move Bg,B

d3: get_constant a, Al
get_constant d, A2
proceed
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move ACP, A3
movea s2, ACP
move TR, A4
get_constant a, Al
get_constant b, A2
move A3, ACP
proceed

s2: undo A4
movea s3, ACP
get_constant a, Al
get_constant ¢, A2
move A3, ACP
proceed

s3: undo A4
move A3, ACP
get_constant a, Al
get_constant d, A2
proceed
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move ACP, A3
movea s2, ACP
get_list Al
unify_variable A4
unify_nil
get_constant 1, A2
move A3, ACP
proceed

s2: move A3, ACP
get_list Al
unify_variable A4
unify_variable A4
get_constant 2, A2
proceed
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sl: get list A2
unify_variable A5
unify_variable A2
move ACP, A6
movea s2, ACP
leseq AS, Al
get_list A3
unify_value A5
unify_variable A3
move A6, ACP
execute A2, (fail, s3, sl, fail)

s2: move A6, ACP
get_list A4
unify_value A5
unify_variable A4
execute A2, (fail, s3, s, fail)

s3: get_nil A2
get_nil A3
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proceed
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