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The Modeling of Parallelism in GHC using Petri Nets

Shunsuke Nakajima Haruo Hasegawa

Oki Telecommunication Systems Co., Ltd. Oki Electric [ndustry Co., Ltd.

4-11-22, Shibaura, Minato-ku, Tokyo 108, Japan

This paper presents a method of abstracting the parallelism in FGHC execution. Petri
nets are used to model the behavior of programs. In this modeling, a reduction corresponds
to a transition, and a goal or a variable to a place. The program translation is defined in
order to abstract such Petri nets from given programs. The translated programs report the
deleted fadded goals and the referred /substituted variables in every reduction. The parallelism
represented by Petri nets is useful in case that a programmer decides the scheduling or compares

the algorithms.
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filter(G,N,[I|A],C,R1,R3) :- I mod N =\= 0 |
Ri=[g(G, [G£1)IR2], C=[1IB], filter(Gf,N,A,B,R2,R3)
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filter({TH,H},c{Tni,Tr,Tn},LIJA]),{TE,G},Hl,Ha} = I mod N =\= 0 |
Ri=[v([Tn1,TI,TN], [Tn2]) |RZ], (TC,C)=({Tn2,TL,TB}, [1IB]),
filter((TN,N), (TA,A),(TB,B) ,R2.R3).
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primes(N,B) :- true | gen(1,N,A), sift(A,B).

gen(I,N,A) :- I»=N | A=[].
gen(T,N,A) := I<N, J:=I+1 | A=[J|B], gen(J,N,B).

sift([},A) :- true | a=[].
sift([I1A],D) :- true | D=[IIC], filter(I,A,B), sift(B,C).

£ilter(N,[],A) :- true | A=[].
filter(N,[T]{A],B) := I mod N =:= 0 | filter(N,4A,B).
filter(N,[II1A4],C) := I mod N =\= 0 | C=[IIB], filter(N,A,B).
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sift(G, ({Tn1,TI,TA},[1IA]), (TD,D), R1,R4) :- true |
Ri=[ r(G,[Gf,Gs], [Tn1], [Tn2]) [R2],
(TD,D) = ({Tm2,TI,TC},[II|C]),
filter(Gf, (TI,I), (TA,A), (TE,B), RZ,R3),
sift(Gs, (TB,B), (TC,C), R3,R4).

filter(G, (TN,N), ({Tn1,TI,TA},(I|A]), (TC,C), R1,R3) :-
Imed N =h=10 |
Ri=[ r{G,[Gf],[Tn1,TI,TN], [Tn2]) IR2],
(TC,C) = ({Tn2,TI,TB},[1]8B]),
filter(Gf, (TN,N), (TA,A), (TE,B), R2,R3).
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| 7- primes(G, (T3,3), (TA,A), R,[1).

R=1L[=z{ _0,[ _1, _21,[ 1,0 231y, % primes(3,[2,3])
r{ _1,[ 4], L .3, 81,0 .8, .71}, % gen(1,3,[2,3])
r{ .4,( -1 _7, 81,0 _9,.10]), % gen(2,3,[3])
r( _8,[ 1. _i0, _51,1 _111), % gen(3,3,01)
r( _2,[.12,_13],[ _61,[ _141), W sift([2,3],[2,3])
ri_12,[ 2181, [0 28,10, 71,0 _161), % filter(2,([31.[3])
r(_1s,[ 1.0 _11],[ 2171y, 4 filter(2,[1,[1)
r(_13,[_18,_19],[ _16],[ _201), % sift([3],[3])
r(_18,[ 1. 17,0 _211), % filter(3,[1.[D)
r(_19,[ 1,( 2211, [ -221) 1 % sife([1,01)
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