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On the Translation of Prolog Programs to C

KEIICHI KATAMINE,t TOYOHIKO HIROTA,i NENG-FA ZHOU'
and ISAO NAGASAWATY

The requirements for a language to be a good implementation language for knowledge rep-
resentation languages include: 1) be suitable for developing language processors, and have
good understandability and maintainability, 2) have fair performance tolerable for practical
uses, and 3) have good portability. We have been developing f-Prolog to satisfy the above
requirements. In this research, we have aimed to improve the performance of 3-Prolog by
translating determinate predicates to C. Our translation procedure works as follows: 1) in-
put the matching trees which are intermediate data of the B-Prolog compiler, 2) flatten the
matching trees into a sequence of NTOAM instructions, 3) convert each NTOAM instruction
to C statements. The C program translated from determinate predicates can be linked with
nondeterminate predicates which are interpreted by NTOAM. Our evaluation result shows
that our method is superior in performance to SICStus native code compiler even when a
program has nondeterminism like 8-queen. Manual translation to program might improve
the performance further, but it would take enormous efforts and degrade the understandabil-
ity and maintainability. We think that our method is much effective for developing practical
prototype systems.
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membchk (X, [X]_]):- !.
membchk (X, [_]Y])):-
membchk (X.Y).
1 membchk/2
Fig.1 membchk/2.

i3 membchk (A1,A2)
1ist (A2)
FAR/—F
Al:cIr1A2)
- 3 cut membchk (Al, cdr (A2))

22 membchk/2 DHGA
Fig.2 Maching tree of membchk/2.

lab0: jmpn_list Y2 1lab2

fetch X1
fetch Y3
jmpn_id Y1 X1 1labil
return
labl: move Y2 Y3
jmp lab0
lab2: fail

3 membchk/2 ®» NTOAM z— F
Fig.3 NTOAM code of membchk/2.
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Table1 Comparison of execution time.
3-Prolog SICStus Prolog KLIC
program C NTOAM N ba—F FAF 47K C
membchk 130 500  (3.85) 930  (7.15) 400 (3.08) | 210 (1.62)
nreverse 190 710 (3.74) 650  (3.42) 230 (1.21) | 390  (2.05)
quicksort 30 80  (2.67) 190  (6.33) 110 (3.67) | 40 (1.33)
8-queen 160 400 (2.50) 630 (3.94) 220 (1.38) -
B-Prolog 2> /545 | 110370 | 227170  (2.06) | 553610  (5.02) | 282711  (2.56) -
Prolog-to-C %% 40390 | 74050 (1.81) | 157260  (3.84) | 90700  (2.22) -

(Sparc Station 2 TAt#ll, BiVitms. 2o SHOBMUIA TS L L U4 E 1.0 LLiE AOE)

m2 Ty LITBORE

Table2 Comparison of lines of program.

FLIEXS AT TR
program | Prolog C C/Prolog | C | C/Prolog
membchk 3 26 8.7 | 26 8.7
nreverse 8 87 109 | 18 2.3
quicksort 13 | 112 8.6 | 48 3.7

S ADIFEESEL:. FOEREFR2 IR
%92 CHBERESNC Uy L0t kb
L, LD Prolog 707 7 213 L T8~10fhL %> T
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Y CAERLZERIIH220004TTHD, HIED
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FRiZLTH, CFay I aik, 7T Prolog 707
SLYDLBED EOA— Y TR R, ZRIETHE
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BREIZoOWT X ) BARICEFEY 5729010, mem-
bchk @ Prolog 70 % 54 (H1) L #hZAFTC
~E@L7ur5. (R6) i Ts M1o7
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int
membchk(struct Atom x, struct Atom *1istP)
{
while( listP->type != NULL ) {
switch(x.type) {
case CHAR:
if( x.value.c
return 1;
break;
case INT:
if( x.value.i
return 1;
break;
case FLOAT:
if( x.value.
return 1;
break;
case STR:
if( !strcmp(x.value.s, listP->value.s) )
return 1;
break;
}
++1istP;
}
return 0O;

}

listP->value.c )

"
1]

listP->value.i )

h
n
(1}

listP->value.f )

6 ATTHEELZCTUYI4
Fig.6 Manually coded C program.
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