ICOT Technical Memorandom: TM-1201

TM-1201

AAr e —) v ME A ERE GCL &
F O
—FLCr 4 & IR B R O d 5 R

i PRl S B~ E ) —

M B (G4l

August, 1902

@ 1992, 1COT

Mita Kokusai Bldg. 21F {023)3456-3191 -5

I D DT 4-28 Mita 1-Chome Telex ICOT 132964

Minato-ku Tokyvo 108 Japan

Institute for New Generation Computer Technology



Ay T a—") y7HEN & EE GCL & £DpH
— A & IR B ERB OSBRI HRERSE~DOEA
GCL: A Parallel Constraint Logic Programming Language
fit for Scheduling Problem

— Adoption of assignment constraint and non-linear goal constraint —
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Haruyasu Ueda
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International Institute for Advanced Study of Social Information Science,
FUJITSU LABORATORIES LTD.

This paper introduces a parallel constraint logic programming language GCL. It is de-
signed to fit to deseribe and solve the planning problem including the scheduling problem.
GCL has three exteusions from ordinary Prolog: 1. Andorra-like parallel execution, 2.
New constraint named “assignment constraint” to deseribe permutation relation hetween a
set of variables and a set of constants, 3. New pragma to denote the goal function expressed
by equations. The assignment constraint is defined because the value assignment to vari-
ables often makes the combinational explosion and the explicit definition of assignment
helps optimization. GCL has built-in control mechanisis for this optimization. They use
the goal function denoted by pragma. Tu the current state, they are Branch&Bound and
the Monte-Carlo method.

In this paper, first, these extensions are shown in more detail, then a small example to
demonstrate the descriptiveness of CL: a scheduling for short tour. Last, it is shown

that the comparison with existing languages, such as CHIP and HCLP.
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plan_generation(P,Cost_Sat,Satis) :-
plan(P),plan_constraint(P,Cost,Satis),
cost_satisfaction(Cost,Cost_Sat).
plan(F) :- prefix(P,P1),
assignment (P1, [int (amsont_prk,_,_J),
int(theater,_,_),int(zoo,_,_)1),
(p=[int{_,Beg,_)|_],10.0 >= Beg,
last (P,int(_,_,End)}),End =< 17.0;
P=[1).
plan_constraint(([],0,0.0).
plnnu:unstraint([H].Ccst,Sat} g
plan_censtrainti(H,Cost,Sat).
plan_constraint ([H,H1|T],Cost,Sat) :-
Cost=CostH+CostT,Sat=SatH+3atT,
plan_constrainti(H,CostH,SatH},
H=int(_,_,End}, Hi=int(_,End,_ ),
plan_cunatraint([HiiT],CnatT,satT].
plan_constrainti(H,Fee,Sat) :- fee(H,Fee),
time_necessity(H),satisfaction{H,5at).

cost_satisfaction(Cost,S) :- Cost=<6000,
5 is 6+Cost/100000.
cost_satisfaction(Cost,5) :— Cost>8000,

S is Cost+Cost/100000000.
fee(int (amsmnt_prk,_,_),5000).
fee(int (theater,_,_),1500).
fea(int{zoo,_,_),2000}.
satisfaction(int (amsmnt_prk,Beg,End),

0.5+(End-Beg)/10) .
satisfaction(int(zooc,Beg,End),

0.3+(End-Beg) /10).
satisfaction(int(theater,_,_),0.35).
time_necessity(int(amsmnt_prk,Beg,End)):-

4.0 =¢ End-Beg,End-Beg =< 6.0.
time_necessity(int(zoo,Beg,End)) :-

1.0 =¢ End=-Beg,End=Beg =< 3.0.
time_necessity{int{theater,10.0,11.5}).
time_necessity{int(theater,12.0,13.5)).
time_necessity(int(theater,14.0,15.5)).
time_necessity(int(theater,16.0,17.5)).
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