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Abstract

An experimental implementation of a compiler target Prolog
instruction set and an optimizing compiler have been made fer
the Prolog machine P5I, which has a miecroprogrammed interpreter
originally. And the language execution mechanism have also
been improved. The instruction set is based on that proposed by
D.H.D. Warren and some extensions are introduced. Executlon
performance have been measured, that is, the exscution spead
was 2 to 3 times faster than that of the original interpreter.
The maximum inference spaﬁd was 114.5k LIPS. Average execution

speed of the Prolog instruction was approximately 0.6 MIPS.
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get_wvariable p Ri,¥n
get_wvariable t Ai,Xn
get_builtin_variable Ai,¥n
get_wvalue_p Ri,¥n
get_wvalue t Ai,Xn
get_atem Ri,C
get_integer Ai,C
qget_constant AL,C
get_nil Al

get vector Al Rrity
get_list Ri

unify_woid K

unify wariable p ¥Yn
unify wvariable_t Xn
unify_local wvariable
unify walue_p ¥n
unify_wvalue t Xn
unify local value_p ¥n
unify local value_t Xn
unify atom C
unify_ integer C
unify_constant C
unify_nil

Ef4rT, BlMELIRFIIa—FT 5.

unify Fdrdr: BHEEELVR) R PDDE
Bizshn L, BEolEEPEEL o= o -
s YELRFLOBEEEROMERET .

put_wvariable p Ai.¥n
put_wvariable_t Al,Xn
put_walue p Ai.¥n
put_value_t Ai,Xn
put_local value Ai, ¥n
put_unsafe_wvalue AL,¥Yn
put_eonstant AL,C
put_nil Ai

put_vector Al,arity
put_list Ai

cut_me
cut_allocated_me
cut_me _and_proceed
cut_normal

eut_and proceed
eut_me_and_fail
cut_and fail

allocate N
call Proo,N

execute Proao,N

try me else L,M
try L,M

retry_me else L
retry L
trust_me_else Fail
trust L

execute with deallocate Proc,N
proceed
proceed _with_deallocate

switch on term Ai,Lv,Le,Ll,Ls
switeh_on_constant AL, N,Table
switch_on_hash_constant Ai,Key,Table
switch_on_structure Ai,N,Table
switch_on_hash_structure Al Key,Table

& 1 Froleg & BE#as—R
Fig. 1 Prolog instruction reperiory.
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Table 1 Execution time of bench-mark programs: now compiler compared
with the eriginal interpreter and DEC-10 Prolog.

P | MNew Compiler Interprotor DEC-10 Prolog
TUETARILY A
i msec | kLIPSt mser | rating e | Tatic]
Al ]I TIFRVATED I:HI:F:I 4.35 : 114.7 4.8 .58 a5 : TIE
(2)  quick sort (0] 6,73 9.5 16.1 2.9 1.6 5 2.1V
{¥)  tree traversing 28,95 | s 52.2 180 1.1 211
4] & queens (1) 45.10 | 1105 | 108 2,18 aT 8| 200
{3} reeerse lunclion 22.31 ) 5T 4g.0 P 41,7 1.86
[GY  siow reverse (4] : T.88 | M [ 2,34 5.4 l 2,10
7y B-puzzle 2542 | --| G584 7 2GR | -
(3}  harmoanizes-1 276 | - 65T 304 1040 | 377
(%) harmoaizer-2 7 794 I —  1ETZ san o 2870 | a4l
(107 hanmonizer-1 | G546 79119 2AH | 31380 | .19

iTncluding buill-in pavdicate calls as logical inferences.
1Cxection time ratio (time of each svstem/1ime of now compiler ).
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