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It is rather difficult to understand behavior of GHC programs than of any
sequential programming languages, because there exist so many communicating
parallel processes in execution. The visualization system on VISTA {a
VISualization and Transformation Apprentice for parallel logic Programming)

iz a esuntermeasurs for it.

graphically.

1. Rl

It shows program structures and execution

In this article, we present a summary of it, especially about
its purposes and functions.
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fourQueen(Q4) :- true |
ql:'begin L01),
q(Q1,q92),
q(02.03),
q(03,04).

gq{In,0ut) :- tree |
filrer(In,1,1, 0ucl),
filter{In,2,1,0us2),
filter{In,3,1,0ut3),
filter(In,4,1,0uts),
Out = [1#0uti,2+0ut?, 3+0utd 4+0utd].

filter(begin,_,_,0ut) :- true | Out = begin.
filter([],_,_,0ut) := true [ out = [J.
filter([T+_1Tns),I,D,0ut) :- true | filter{Ins,I,D,0ut).
filter([J*_|Ins],I,D,0ut) := D =:= I-J | filter(Ins,I,D,0Out).
filter([J*_lIns),I,D,0ut) :- D =:= J-I | filter(Ins,I,D,0ut).
tilter([J*InilIns],I.0,0ut) :- J \=1, D =\= 1-J, D =\= J-1 |

D1 := D+1, filter{Inl,I,D1,0uti),

filter{Ins,I,D,0uts),

Out = [J+Duti|Outs].
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[{fourgueen/t,always), (q/2,2lvays), (filter/4 never)]
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goal{fourfueen([], 0O,fril="g4!1,0),
serial{[
goal(q([v(kegin)="In'],[J, [7Q1*="0ut’], [,
gerial ([
parallel({[
goal{f(['In’=nil}, ], [*Out1’=nil], (1) ,nil),
goal{f({'In’=nil], 00, [*Out2'=aill, (1} ,ni1),
geal{f{['In’=nill, ], ['Out3'=nil1], [0} ,nil),
geal(2{[*In’=ni1] (1, [*Out4’=ril}, O0},nil) 1},
comp(['Outl?, *Oueld!, *Outd’ L0utd’], *0ut') 130,
goal{g({'Qt*="In'1,[1,0'q2'="0ut*], 00},
serialf[
parallel([
gdalfI{[’In'=ni1],[},['ﬂuti’-nil].[]],nil],
goal(2{['In’=nill, [}, (*Out2’=nil], (1) ,nil),
goal(f([’'In’=nill, 0], [*Out3’=nil], [1),nil),
goal(f({[*In*=nill, 0], ["Out4’'=nill, [J),nil) 1),
comp([’0ut1’, Out2’, 'Oucd’,'Qut4’], 'Out’ 13,
goal{q(['Q2'="In'],[1,['03'="0ue’],[1},
serial((
parallel{[
Eunlff( [*In'=nil],[d,L{'Outi’=ni1l, [1},nil},
5unl{1([‘In’=niﬂ L0, [*0ut2'=nil], [3}.nill,
goal(1([*In’=nil], (], [*Out3d’=ni1], [1),nil),
goll{I([‘In’=n11],E].[’Huti'nnilj_[]),nil] 131,



comp{['Catd®, *Oue2’, "Qusd’, 'Outs’], "Out*) 1)),
goal{g{['g3'="In'], [0, ['04'="0ut '] L1,
serial([
parallel([
goal(f({[*In*=nill,[], [*Cuti’=nill, [1),nil},
goal{f([*In*=nil], (], [*Out2'=ril],[1),ni1),
goal{f{['In*=nil}, (], ['Out3*=nill, [1},.ni1),
goal(f(["In*=ni1],[], [*Out4’=nill, [1),nil} 1},
comp( L Out1’,*Out2?, "Cutd?, *O0usd’], 'Out’) 1)) ).
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goal(Goalln?,SubGoal) - E D AT LR AHMIBEERBETETRT 5. Gaallnfn S
T BOERCHEOT-A L OEEHF I RTERET Y. ERACHDR
Subfeal i HE & 1L 2.

comp(Vars VarNane) - SREZHETHFT L. VarsTHEFR s AT c BT o8
WEEEVET W, Varfane 0 B E OB BESTHEAS LTS,

serial{Serloals) - fEEITHITID KL L CSerCoalso B K E b MicH b &7 3.

parallel(ParGoals) - FAM T HIIC S B L TSerGoalsm ERIC L OHKE D X T 3.
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rinitialize(#visualizer,Opticns)
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|/ CTTS.
itork{#visualizer,OriginalGoal,ChildrenStructure) 4. BERIzEFANEORN

OriginalGoal DEREMTL, *0EEEAWT
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:vanish(#visualizer,Goal) B
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fourQueen{d) :~ true |

esp(l:initialize{&visualizer,[
size{i231,747},
position{4d,0)},
title{"4-quesn"},
r(0.2,0.2),
stream_ramaloff),
value(clippingl,
datalen},
layout{center} 13)},

fourfQueen{[],nil=0}.

fourQueen(ID, Ai=04) :~ true |
esp( :furk{=visualize:.iuur:uueanD,E],E],EAi:'ui’}_[]},
serial{[

gqllvibegind], [1,0'0142, 00},
g{['Q1°3,00,[*02+],00),
gf{'gz71,01,0'g3'1,03),
gll*gas], 00,0043, 0001 3 ),
g{iiiID] ,v{begin)=begin, 'Q1*=01),
qe[2fI0]3,'qL'=01, 'ga2rsQz),
gf{[2lI0] ,+gQ2*=02,7G3’=03),
ql{41ID],*Q37=03,'Q4 =04).

g(ID, A1=In A2=0ut) :- true |
espl :fork(#visualizer, q(ID,(A2="Tn'), [0, [A2='0us’],[1),
serial([
parallel ([
serial([#ilter({*In"], {1, [*0ut1?], (1) .datafl, "Outl?, *AST1'1]),
serial([2iltec([°In'], [0, ['0us2*], []),datal2, 'Out??, 45T2')]),
serial ([fitter([°In’],[1,{'Ouwc3*], 1}, ,datald, ‘Outd’, *AST2)3),
serial{[filter{[*In*], 0[], 0’0ut4*], [1).datal4, 'Outs’, *A5T4°)1)1),
comp([’AST1', *AST2', PAST3',PAST4'] ,*0utt) 1) ) ),
filter([1/10}, In'=In,1,1, *0Outi’=0utl),
Tilter([3]ID],'In*=In,2,1, "Out? '=0ut2),
filter([5]ID],'In*=In,3,1, *0ut3’=0ut3),
filwex([7|ID], 'In'=In,4,1, 0utd’=0utd4),
Out = [1#0utl,2+0ut2,3+0ut3,4+0uts].

filter{ID,Al=begin,_,_,A4=0ut) :- true |

esp( sfork(#visvalizer,filter{ID,[1,(], CA4="0ut'], 007,
comp{ [v{begin)], *Out'} } 1},

Out = begin,

aspl rvanish{#visualizer,

comp{ [1[ID], [v(begin)}], 'CQut’) ) J.
filter(ID,A1=[],_,_,A4=0ut} := true |

out = [,

espl ivanish(#viscalizer, filter{ID,[1,00,00,00327.
filter(ID A1={I*_IIns],I,D,A4=0ut) :=- true | f£ilter(ID,A1=Ins,I,D,A4=0ut).
filter(ID,AL=[J=_[Ins],I,D,A4=0ut} :- D =:= I-J | filver(ID,A1=Ins,I,D,k4=0ut).
filter(ID,A4=[J+_|Ins],I, Db, A4=0ut} :~ D =:= J-I | filter{ID,Ai=Ins,I,D,Aé=0ut).
filter(ID,A1=[J+In1|In=) ,I,D,A4=0ut) := J \= 1, b =\=T-3, O =\= I-T |

eapf :fork(#visvalizer,filter(ID, [A1="Inl" A1='Ins’],[],[A8="0uc’], [0},

serial([



parallel{[
serial([

tilter(['In1*], 00, [*0Out1?], (1),
datal, "Qutl’, 4s7')1),
filteri{[*Ins'], [],[*0uts*],[33]),
comp({ [*AST', "Outs?®], "Out®)]) ) ),

D1 := D+1,

fllter{[lFID],’In1'=In1,I,D;,’Duti‘:ﬂutij,
filter{{3[ID], 'Ins*=Ins,I,0, 'Outs’=0Outs),

Out = [JeOuri|Outs],

espl svanish(#visvalizer,comp({[2]10],0.0,0,03).
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expand1({Cat InS,0utsS) ;~true]
rules(Cat Rules),
expandl_1{Rules,InS, Outs),
expandl_1([Fead|Rules],InS, Outs):-
atomic(Head)|
expandl (Eead,InS OutS1),
u:pand?{ﬁead,lnﬁ,ﬂutﬂ?).
expandl_i{Rules, InS,0ut53),
merge(0utS1 Out32, 0utS3, Duts).
expandi_1({[{R->Head) | Rules],InS,0uts)
i-truel
expandl 1(Rules,InS Outsi),
merge{ [(Rk=->Head)*Ins),0utS1,0uts),
expandl 1{[],_,0uts):-truelDuts=[1.
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rules{v,R):—true|
R=[vp,(npn}up]J(adu-b?pj]_
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expandi(v,In5,0uts) :- true |
expand2{vp,In5,0utS52_226),

Ee. mapwEm (k). & (F) @
Meta-PAX O EVE

Eut5=[{np—>upj*ln5,{adv->up}-1n5]ﬂut52_i?ﬁ]_
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