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Abstract: A declarative/fixpoint semantics of GHC programs with perpetual processes was reported in

[Murakami 88]. In this paper, an operational semantics of GHC programs is reported. The semantics

reported here is not based on a sequential state-transition model but on a concurrent top down derivation
procedure and uses the partial order model that is similar to the declarative semantics.
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procedure:
RUN_GOAL.CLAUSE
(AJ1[Gy,...G,), HiF31:D, Ty, GU,) :
begin
parbegin
RUN.GOAL(G,,D,T\,GUy)//
MAKE_TRANSACTION
([GUs, ...,GU.Y To, Th)//
RUN_GOAL(G,, D,T>,GU,)//
MAKE_TRANSACTION
([GUL,GUs, ...,GU,), To, T2)//

RUN.GOAL(G;:, D, T, GU,)//
MAKE_TRANSACTION
((GUy,...,GUi_y,GUi41,GUL), To, ) ]/

RUN.GOAL(Gn,D.T,,GU,)//
MAKE_TRANSACTION
(IGUL, ..., GUn1], To, Tn))//

MERGE_TRACE([GUy, ..., GU,],GU,)
parend
end
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procedure:
MAKE_TRANSACTION
(]\j]:[GUl, ey GU,‘_l, GU.'.H, GU,,],TQ Hjj]j;)

parbegin
repeat
get(X,Tp);
put(X,T;)
end_repeat //
repeat
get(GUy, gu);
U := gu OoFF 4 5y,
put(U, T;)
end_repeat//

repeat
get(GUi_1, gu);
U = gu OFF 1 85,
put(U,T;)
end_repeat//
repeat
get(GUiy1, gu);
U = gu OFF 4 85,
put(U,T;)
end_repeat//

repeat
get(GUn, gu);
U := gu OFRF 4 55,
put(U,T;)
end_repeat
parend
end
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procedure:
MERGE_.TRACE
(AJ1: GUy, ..., GU T GUy)

.,GUn



parbegin
repeat
get(GU1 s Xl);
put(X,,GUo)
end._repeat//

//

repeat
get(GUp, X,);
put(X,,GUo)
end_repeat
parend
end
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put(< {Ug, ...
else fail//
repeat
get(T, 0);
put(c, Thody)
end_repeat//
RUN.GOAL.CLAUSE
([({Ugl, ey Ugm} USo)Bl, ey
({Us1,--.,Ugm} U S0)Bn], D, Thody, GUsoay)//
UPDATE_STREAM(GUjyoay,C,GU)

parend

,Ugm}lUu. >,GU)

end
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X b ANERA EFHHI LY, T—AHBI Iy +T
¥ 36 C #8257 v 7 TH5. KD parbegin i
KF 1 BIYDEFTTH 5, parbegin ODREFID L HD
TRk, C OFF 4 MY CHRT 5H—{t=—2

D Usty ..., Uph KOWTOMITH B0 & Upj ICDNT,
B 2 0ETRE B W AR r bEE I hhid,

procedure: Upyj 7 2 PR ELTEFENADBDELTGU KD
RUN_GOAL Gz bhde ¥k Uy BSEECEAE WK LT
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So:=¢: —EBEFTEINRZLI DL LT GU KO3 MA b D
repeat Up; REEOBBKER L FETHHEETREMT 5,

get(T, o); KD repeat LI HF 4 WHDY S =—2 By, ..., B,

So 1= U So; ¥ETTEAHOREE A H—{btky DL BT
until X Th Do

begin ®D RUN.GOAL.CLAUSE W+ Bi,..., B, %%

BicEBL T3, KtkoD UPDATESTREAM i
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By,..., By OFEFFEREZF LY, GU 2 EFT7
B X TR L 5 CEHEXN S,

D »bRD & 5 h&MEFHATHIDOD S renam-
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C: H:_Ugly'“)Ugm]UbI)“~1UbhyB];B2:-~-an

PR3,
(1) G = 0ol &5 BORANHELETS 5o
(2) FTRCD Uy,' IK2WT oo U Sy |= Uy,‘ °

procedure:
UPDATESTREAM
(AN:GUsogy i 71:GU)

end;
parbegin repea:(GU <olUy >)
if SoU |GU| | Us, then et " 7 g U _
put(< (U, .., Upm}lUn? >,GU) Uu‘:ZL:ﬁU”‘;”’ s} \ AT, Uik
else if Uy, B SoU|GU| kHEFE gu = b
then put(gu, GU)
put(< {Ust, .., Usm U >, GU) z::”"eat
else fail//
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put(< {Usr. . Uy} |Usn? >, GU) CHBALLEEN [ FHANERR & OBFRICO VT,
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