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The Modeling of Parallelism in GHC using Petri Nets
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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/added 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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primes(N,B) :- true | gen(1,N,A), sift(A,B).

gen(I,N,A) :- I>=N | A=[].
gen(I,N,A) :- IKN, J:=I+1 | A=[JIB], gen(J,N,B).

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

filter(N,[1,A) :- true | A=[].
filter(N,[I1A],B) :- I mod N =:= 0 | filter(N,A,B).
filter(N,[I|A],C) :- T mod N =\= 0 | C=[IIB], filter(N,A,B).
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sift(G, ({Tn1,TI,TA},[IlA]), (TD,D), R1,R4) :- true |
Ri1=[ r(G, [Gf,Gs], [Tn1],[Tn2]) |R2],
(TD,D) = ({Tn2,TI,TC},[IIC]),
filter(Gf, (TI,I), (TA,A), (TB,B), R2,R3),
sift(Gs, (TB,B), (TC,C), R3,R4).
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filter(Gf, (TN,N), (TA,A), (TB,B), R2,R3).
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R=[r(_0,[_1, 21, 1,L 231), % primes(3,[2,3])
r( _1,[ _4]1,L[ -3, 81,0 _6, _71), % gen(1,3,[2,3])
r( _4,f .81,[ -7, 81,0 _9,_101), % gen(2,3,[3])
r( _8,[ 1,[ .10, _51,1 _111), % gen(3,3,[1)
r( _2,[_12,_13],[ _6],[ 2141), % sift([2,3],[2,3])
r(_12,[ _151,[0 _9,_t0, _71,[ _181), Y% filter(2,[3],[3])
r(_15,[ 1,[ - 111, _171), % filter(2,01,[1)
r(_13,[_18,_19],[ _16]1,[ _201), % sift([3],[3])
r(_18,[ 1,C 171, _211), % filter(3,[1,(1)
r(_19,[ 1,L _211,L 222]1) 1 % sift([1,[1)
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