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Implementation of make by Prolog

Kotoyu Sasayama, Mariko Noguchi, Naoko Fujimoto, Hiroyasu Kamo and Naoyuki Nide

Nara Women’s University, Department of Information and Computer Science

Make is a widely-used tool which executes the required operations to update the target based on the
dependency definitions. Make reads a file which describes the dependency rules, then guess a rule to
build the target, and recursively executes the necessary actions. This behavior is closely similar to Prolog,
a logic programming language. In this view, we are running a project to implement a replacement of make
using Prolog. As a target of verification of our product, we choose the building process of the whole
system of NetBSD, so that we can show the effectivity of our project on software development of large

scale. In this talk, we introduce our project and describe the progress status of the project.
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plot prompt : basic.o prompt.o
cc —o plot prompt basic.o prompt.o

plot win : basic.o window.o
cc -0 plot win basic.o window.o
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cc —c prompt.c

cc —o plot prompt basic.o prompt.o
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make (plot prompt) :—

make ('basic.c') ,make ('prompt.o'),
system('cc e plot prompt basic.o
prompt.o') .
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/*Makefile*/

aa: al.o a2.o

cc al.o a2.0 -0 aa
al.o: al.c aa.h

cc —c al.c

az.o: a2.c aa.h

cc -c a2.

/*al.c*/
#include "aa.h"
int main()
{

a();

return 0;

}

/**a2.c/
#include <stdio.h>
#include "aa.h"
void a()
{

printf ("Hello\n") ;
}

/*aa.h*/
void a();

/* —*-Prolog—*- */
/* =)Ltk */
rule('aa', ['al.o', 'a2.0'],

['cc -s -0 aa al.o a2.0']) := !.

rule('al.o', ['al.c', 'aa.h'],

['cc =02 -c al.c']) := !'.

rule('a2.0', ['a2.c', 'aa.h'],
['cc 02 -c a2.c"']) := !.
rule(, (1, [1).
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make (Target) :-—
rule (Target, Sourcelist, CmdList),
makelist (Sourcelist),
make (Target, Sourcelist, CmdList).

AU E =Sy RO A M52 TENG % make
T %%/
makelist ([]).
makelist ([Target |TargetRest]) :-—
make (Target) ,makelist (TargetRest) .
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make (Target, SourceList, ) :-
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access_file(Target, none),
uptodate (Target, Sourcelist), !.
make( , _, CmdList) :- execmd(CmdList) .

/x B—Ty RBMEIEY A B X VETLVMNE D hEdl
T, Target 3 Source & VB LIFAUTE L 725 +/
uptodate (_, []).
uptodate (Target, [Source|SourceRest]) :-—

newer (Target, Source),
uptodate (Target, SourceRest) .
newer (Target, Source) :—
time file(Target, TargetMtime),
time file(Source, SourceMtime),
TargetMtime >= SourceMtime.

/* Av ROV R M B2 TENEFITT D%/
execmnd ([]) .
execnd ([Cmd |CmdRest]) :-—
write(Cmd), nl,shell (Cmd),execmd (CmdRest) .

7272 AR make II—UTEDL RN E BIIZIE
ale WIFHEL/IRWE &) ZORRETIIRT 223, Zo7as
FLTIHEIELTLE D,

5. NetBSD

5.1. NetBSD %Zi®A 7Z#HH

Fox BHEZEF D Prolog |2 £ 5 make Dt X i 2 DR
FExf S & LT, FxlE NetBSD O v AT A&{KD
make &\ 9 FEFIEZFRAT,

NetBSD (X, 7 U —72 UNIX Y AT AD 1 D Th D,
Bl LT, b EROT—FT7 7 F v &Y HR—
FLTWD ZERFETHND, 1990 F(Z 4.3BSD Reno
MOILTZBSD Net2 25 &2, ZIMHEHITH
73Tz 386BSD D%y FAFEE LT 1992 AEITHEA: L
7zo % LT USL @KL L T 4.4BSD Lite 1 ZIit Y
A, SERTRT Y —D 0S &2 T, LK, FAH—k
INDT—FT 7 F v OREE L LAeh 6B
EoTW5D,

ATEPER R CTORMY Y — A TH D NetBSD
2.1 Ti&, 17 ¥ CPU, 48 MO T —F%7 7 F v
ARG LTHY ., I512, EROICBHINA TN
T 70 F v bEFEES D, Fx DS NetBSD DA
7 L0 make ZRFEHRITRAL DX, 7V —Y 7 b
JxT L TY—Aa—RELBIZARINATND

AR T Oy 5327
TRV T L 2006 1



DT, Y—RERGIZAFTELZ L, 2HDOT
=TI Fx kYR~ b LML ER LTS
nNTWab7biz, Y—A2— K@make 7 7 A Vb &
DY FEART <L BIEDRESRE LT 72 make D
&2 OBEMIEIZA RS Tholz b Th D,
2D NetBSD DN AEMT, W (BFleE) & ML (B%
FEARNT) EROMIE L7 Ko TERBLSh TV 5, 72k
ZE WARFEDO=Z— RE, 7T—F7 7 F ¥ {KFEO=— )
DAHES, Fl— (U 2T 2T To7—%7 7 F ¥
THAL TS, HDWE, A=y N\THT XD RT
ANRDa— RINBEFED 2 ha—T Zifilild 5 20— K3
SyBfESaL, RO 2 b e — T ThIUTHETT 5/ S AN
2o THIHTED LG s Tn5,

5.2. NetBSD MDEEED makefile DI
2T NetS) DY AT ADO—ETHD cat 2L KD
makefile 2l & L, ZODE &M LB HEREE BT D,

PROG= cat
.include <bsd.prog.mk>

ZHUT cat @ makefile THD, ZDIHIT NetBD TiE, =
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.1f defined (SHAREDSTRINGS)
CLEANFIIES+=strings
.c.o:
${CC} -E ${CFLAGS} ${.IMPSRC} | xstr -c -
@${CC} ${CFLAGS} —-c x.c -0 ${.TARGET}
@rm -f x.c

.CC.0 .Cpp.0 .cxx.o .C.o:
${CxX} -E ${CXXFLAGS} ${.IMPSRC}| xstr -c

@nv -f x.c x.cc
@S{CXX} S${CXXFIAGS} -c x.cc —o ${.TARGET}
@rm -f x.cc

.endif

Af L endif O IEEHESETH DH, co

X.cc.o .cpp.o .cxx.0 .C.oldIV T4 v I AN—LDE
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