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A Methology for Extracting Sequential Execution Fragments
in Concurrent Logic Programming Languages

Norio KATOt and KAZUNORI UEDA1

The researches on compiling techniques for concurrent languages so far mainly have focused
on equivalent transformations of source codes and intermediate language codes. However, to
build a practical optimizing compiler requires another thing, namely, a solution for how to
apply particular optimizing techniques. In fact, some effective optimizing techniques such as
heap destructive assignment and loop optimized execution cannot be guaranteed by program
transformation. The analyses for these techniques tend to have been on source codes without
taking account of memory management, which often obscures how to justify themselves par-
ticularly when they are applied to global optimization. Moreover, no definitive methods have
been existed to analyze those optimizing techniques which require the modularity of analyses
such as variable unboxing and loop fusion.

This paper presents a method to generate optimized object codes directed by a bottom-up
analysis that focuses on dataflow, with above problems solved. The analysis is performed
with interfaces, where an interface represents an expectation of the execution of a process.
We will show how to formalize interfaces in terms of denotational semantics as well as the
reason why such formalization can justify an optimizing technique.
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for p € P do body(p) := {[p1,---,Pn]
[(p(s) - Glpa(t),- - pulta)) }

for p € P do dep(p) := {s| B € body(p), s € B};
for s € P do callerof (s) := {p|s € dep(p)};
for k :=1 to oo do begin

S:={p € P|dep(p) ={}};

if S = {} then break;

output [ — S

P:=P\S,
for p € P do dep(p) := dep(p) N P;
end;

)

for k :=1 to oo do begin
for p € P do body(p) := {BN P|B € body(p)};
Si={};
S":={p € P[] € body(p)};
while S’ # {} do begin
S:=S5Sus;
S" =, g callerof (s) \ S;
end;
if P\ S = {} then break;
output A\, — P\ S;
P:=S5,

end;

output 7 — S;
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treesum(T,Res) :- treesum2(T,0,Res).
treesum2(leaf (N), S0,S) :- add(SoO,N,S).
treesum2(node(T1,T2),S0,S) :-
treesum2(T1,50,S1), treesum2(T2,S51,S).
listsum(L,Res) :- listsum2(L,0,Res).
listsum2([], S0,S) :- S=S0.
listsum2([N|Ns],S0,S) :-
add(SO,N,S1), listsum2(Ns,S1,S).
add(X,0, Res) :- Res=X.
add(X,s(Y),Res) :- inc(X,X1), add(X1,Y,Res).
inc(X,X1) :- X1=s(X).
inc2(X,X2) :- X2=s(s(X)).
inc2(X,X2) :- inc(X,X1), inc(X1,X2).
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ci :: blur(XO0,N,V0,V) :- KO >=N | V=VO.

c2 :: blur(KO,N,VO,V) :- KO < N | K:=KO+1,
vector_element (VO,KO,A),
vector_element (VO,K,B),
C $:= (A+B)/2,
set_vector_element (V0,K0,C,V1),
blur(X,N,V1,V).
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blur_ili2vf3: blur_ili2vf3_vf4:
if (a1>=a2) { while (ail<a2) {
tell a4,a3 k=al+1
return null a = a3[al]
} b = a3[k]
if (ail<a2) { c = (atb)/2
k=al +1 a3[al] = ¢
a = a3[al] al = k
b = a3[k] }
c = (atb)/2 tell a4,a3
vl = a3 (%) return null
vifall = ¢ (*)
al = k
a3 = vl
return blur_ili2vf3
}
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intlist_il1i2_si3: sum_sili2:

if (a1>=a2) { if (a1=[1) {
tell a3, [] tell a3,a2
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} }

if (al<a2) { if (at=[_I1_1) {
tell a3,[_1_] x1 = a2 + al[il]
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a3 = a3[2] }
return

intlist_i1i2_si3
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P_i1i2i4_si3:

if (al>=a2) {
tell a3,[]
tell ab,ad
return null

}

if (al<a2) {
tell a3, [_|_]
tell a3[1],al

k=al +1

al = k

x1 = a4 + a3[1]
a3 = a3[2]

ad = x1

return P_il1i2i4_si3
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