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A study of Input and Output Conditions for
' Automatic Program Generation

Masahiro Osogami’

Abstract

Since the 1980's, object oriented programming and structured programming have been hot
topics for increasing software productivity. Usually, software has been designed by
programmers while other products are machine made. However, demand for software has
been increasing due to the influence of factory and office automation, so a software crisis has
begun.

In this paper, a method of automatic program generation is proposed. This paper uses
specifications written in easily understood language, and data structures with customized
target objects using the generic PROLOG module library. During program generation, the
automatic program generation system MAPP tries to compensate for any missing specifications
which were not completely described using input and output conditions of modules. In addition

Petri Nets will be used during the generated programs conditions consideration.
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Prolog ® U A MLEZ AW E T a— /L OER R OE ORBIEIZOWVTHAZITY . —KRIZ MAPP NIZE
WTEY 2 —WE, RO XD 2ERERFFD.
module(Head, Tail). @-1)

Z Z T Head *° Tail D315ERIT Y A MERXEZTD. Head I3E Y = — /L OHBREDER A R TIEONM LITZER
RMBEBNROT — A EEOHEBE R ENSRAEEHTHY, Tail 1TU R MERICE W ARER - REHEDOBM
EENORARHTHS. BEOER L LTY, Y2 — L OBEOR L #EL B AEXCTHRAT S a
v MER, ZOBEKECER/IRSTATa—NT5LEOBEHBRRADELR, 5| HHOLERNROEK
DEIRL, BHORYYEOR Y BRT ARREE, TOEDa— AR ERTEOIMLERANT —FRED
GiEERRMTAANER, BA% HATEIT—ZOARCHELYRRTAHNEE, ZOEVa—L%
T H7 7 ANVEAEBRETHD. TROOBMHERORRIE, VAMEAWVWSIZLICEVARERTE
<, FEEBMEROEEREY 2— V2B L TR L THIHLET V.

8. VY—Ra—FNDERK
BIRAARITL B EE N RORRCT — FHELRET 57 — A &R L, LB FELEET D08k
WRBIL, 7—F sy,
obj_list(spec(NUM)):-obj(x1), obj(x2), * - ,obj(x#). (3-1)
DHTEZD.
RICAE A, FNENOMLIEIAE % process_, process_ 2.+« « process_n & L 7=,
process(spec(NUM)):-proc_list([ process_1,

process_2,

process_n |). (3-2)
TEZ23%. [3]
BRAR L LT EORGB- DB LUORB2)BEH272%, ROKGBB)EETTHZLTCER/BOY—R 2
— M2 &Epkansd. [4]
prog(spec(NUM)):-
lang(c),obj_list(spec(NUM)),
main_head.process(spec(NUM)),
main_end. (3-3)

K- DTEHEZEZEV 2L, EV2a—VOBERAEZBETHBANEE in(IN), LFHEOKRESCHIT
—# RFEIRTHHAEE owt(OUD)ZRIT TV D, - T, INLDOEMEERANWDZ LITLY, EV2—1
EHHPBOE HESRLT R 7T ADOFITHREMICET T = v 7R, HICARAZHEEZ AR T
TaT T hEN OPDETa—NEY 7 LTAERT DI ENTES. TOMEREZR 1177

1 TiE, £ function n BV 7 SNDBECANGEHEEZEX TS Y X Mapply_conditions)iZ B & D
AJ1%44 (input condition) MFFTEL TV B 028 ) R AN, FE L1256 B & D H 715/ (output condition)
YR MEZEMLY 735, KRIC function_nt+] 25 Y LU EANBE, FERICHEOANSEREEICE
FELTWAENE I EFAND. HIZIE, function_n+l D AFELES function_n DHNEHETH 712545,
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:.‘ function n+1
' —mo _ut condition

D ondagiuge /,'/
output condition [|~

1. AHAEHEOF = v 7#E&
3Tl apply conditions D Y A MIFFEL TWADT function ntl WY 7 TEBZ LI D. Tbb,
finction_n+1 23 Y > 7 I 5 72D DORIRGMD function_n ThHho7mZ LIk 5.
DX, RELICHERENTWBTRTODED 2—MIH LEFNRSDANSREEZF = v 7 LTWVL
B, 1 2THEREEHEZLTORWES, TV 7i3RKIKbD>TLED. £2C, bLESDAS
FURFELLEP2HE, TV EEZX TV IHEOTNOLERARESEEZ bOEVa— L%

{lopu condiion
| ofmodule A" |

P

Specifications

function A

2. BREICEIT B REES O B EHIE
BERL, BEFNICEDDINZY 7 LTW BEIRBEOEZEZ 2R ANLS.

K2 Cit, BAOQAEEEEIZ IV TR & TV function A DIDERICDWT, BEREICZED AR
& 7272 DIT function_ A IZXHR 9% module A D #7263 module A’ K W' module A”7%% B BHESIZH
HEINTBY, BRELTTIRTOANGERH-ENZHTT ol 7 ARERINTNDEZ ERREN
TWa.

_@Q@ﬁﬁ%ﬁorm<tbhi (GB-4) D H 713858 ouput(OUT) DAREERNRE & 725 X 518, AMFER

WEEEFRETLTWDITIEI W, 9, Va2 — )LD RE Tail D HFITEE out(OUT)D 3| X #AHARDH
73%%44: OUT & —HKTBEV 2 —NERRTH. RIHTHIETEDOEY 2— LD ASEE in(IN)RF A IEE
D5 EH TYPE 3, AR TH A 72 ASIIRFE input(IN)D 5| £ IN R°F 1 7 1R5E typep(TYPE)YDF | #H & Zh
EN—BTEHENEINERARDL. —HThIZO~OTHEST TAEEES/NTF A — 4 EH, —RHEBREK
2E Y a—/VEEDOZIEE DD type_member MFBDF| EHITEHZ LD TA L I N—FTRET 7 ANDBH
NITZnzE=EEL, OT OUT 2T Fhx 2 52X 2BERELHNIL, OTEOBELERFICXT DA

FENEFERAICEY 2 —/VEED com TBE NS com_set fFEDF| EHERIZa A A E L TRET 5.

%L,:@ii&kﬁ?wﬁﬁﬁihrmﬁﬁn& KES5OBERERWT, X ZHAHERIKEREY

2= )VOBRREMED KT . R NIE T 0 7T AMAERITKRICKRD 5.
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output(OUT):- module(Head, Tail),

member(out(OUT),Tail), @)
member(in(IN), Tail),input(IN), )
‘member(type(TYPE),Tail),typep(TYPE), ©)
memebr(funct_type(FUNCTTYPE), Tail), @
funct_declared(FUNCTTYPE),
(memebr(para_obj(OBJ,type(OBJTYPE)),Tail), ®
para_declared_list(OBJ,OBJTYPE);none),
(member(tmpvar_type(VARTYPE),Tail), ®
tmpvar_declared(VARTYPE);none),
(member(file_name(FILE_NAME), Tail), @
include(FILE_NAME);name),
member(funct(FUNCT), Tail),
(state(STATE), member(FUNCT,STATE); ®
nl,writelist FUNCT),write(',),
member(com(COM), Tail),com_set(SET), @
add_com_set(COM,SET),addstate(FUNCT,STATE)). @© (-9
mput(X):-output(X). (3-5)

iy, ZDLIRBERERVIELT, AETEXAONEZANEEEFH - TEY 2—VICETHIE, Zh

ETEE>TELBRBOFR LIZHEFMIZDODHEAZEME OUT 2ELET 2 —MIlAN-T, FEV =
—Z BT A Tail BIZREBEIN - BEOLHLEROR DR, 77 4 VOB, B FUNCT oHH%
BOWMIEYT Z & CREMBEAITVODAL VB O T e ST LEERTDHIENTE S,

4. AHAFHBOF v oIZHI1THKRE

FRULZE DI, AHAREDOF = v 713BOBODEY 22—V T LI AHAEMELZRT, TV a—0
WY 7T D8, fifRE LTEOANERERT CREETINEINTF = v 7 E2{To T,

DI, EV2—NVOBEARMELE LT, TORMRLE RAIANFHEE L OMOTRTOEY 2 — ViR
2, b L ITFEBCERAT A Z0HER, NERT7al I A2ERT 258X H9EDTHE L Bbhs
2, BEORERTa77L2ER L THKHE, FEPERCRAEI 2L T, FICEBHEZTo -
BA%, THELEENE LS AREMEBETE 2V .

FIT, VAT LOBMERMREMARIET 2720, XM Xy hERAVWDBZILEEZD.

4. 1 RpyYyxyk

AR YURy bEix, FAYA, CA Petri iCk > T 1962 EICRBENLMETHY, VAT LIBITS
S EEREOMERANWVTY AT LRSS 7EFMMELIZ LD TH B.

NEY xRy Mg, FIREE, BRYE, et ERRLEOMERHY, ETMMEINTE VAT AL
WTINODOMERMBITTH5I LT, VAT LOBELHNRERNIOVTHIHME - £E - WREZTHZ L
MWREEL /2B, Fh2, 779740y —NELT, 7u—Fx— T 0w I ZAY¥YITTh -2y D
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— 7 EEILE DIV AT AEEDOFRIBRERFEL L THEATEL T TR, XN Xy hofo R
— 7 EMEENDbOEEATIILIICLY, VAT LADOETH T AT I v/ ERE I 2 — T
BILRTES. |

=7, TROOMHEIZVAT LADOEEERBT 2REFBRNCREFERXEL AT, BFEEOITRTT
BZENARETH Y, AMHAFEDOF = v 7 ICB T EFNRESITEED Z L BAIREICLR 5.

i, VATLAEETMELIER MY Ry MBI B8ETF A, T D rank ® r, 5EE m, 1TH%E
n & L7-RF,
m—-r T
Ay Ap
A2y Ax

r

A=

n-—-7T

(4-2-1)
TREND A, A B X O m-r ROBNIAITHE 1, 2T,

B= [I,: —4n" "] (4-2-3)
TERDLEIND BaRD, ST, WH~—F T2 M, BRI —F T2 ML LIZHEO-—F 2 V%
AM=M;—M, & B V5 &, Bk AMBNZIE, Mohb M; BRIBETH D20,

B./AM = 0 (4-2-3)
BN DI EME LDz, VATLERTNM) Ry MIBWTR@-23)BMIL DN E D 0EHEIS
TET, VAT LADOWBMEZRIETHZ ENTED.

5 AHINFEUORIEZTO-HDH

LSEE O DI, process_l, process 2 D 2 DONEBIERIZITONDHEEEE XD, MV XY T
FbTER3DE S22, process_1 A 1;, process_2 I 6 IZXR= L, process 1 D ASIRMED p;, HF
DS p,, process_2 D AFIGRMEN p, MM p; &2 5.

o p1 start

t
Ok
i

o Ps end

O: Initial marking
@ : Final marking

process_1

process_2

3 process_l, process_2 DIERLEZ X MY Ry b TELEZEDOH
TIT, 4 LIXETICEIVREARIND FF Vv avkRL, p, pEENEROTL—R2ER LT
5.
TIZT, TONRMY Ry MIBIT HEHTSI AT
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-1 1 0
Az’ o -1 1' (5-1)
ThHY, TDLx
Apn=|1 0| (5-2)
.412=’j H
(5-3)
Thb. £, R@-23)05,
B=]1 1 1| (5-4)
LY, e —Fr S M= |1 0 0 |7, B¥~—FrM~=]10 0 1|7, TharZL
mh, FOv—X%7EAMIL,
AM = M;— M,
= | —1 0 1 |T (5-4)
Z T THEMNIC
B/AM = 0 (3-3)

LB, R4-2-3)030 Mo DB MyX [ EE, TRbb iy AT ANETARETH A I EBRIETE 5.

6. HEME

78S AOBHERIBOT, ERBOBODE Va—A T LIZRIT I ANRMNRT T ST
WBNEINTIToTWETF =y 7iER, TEERETB 778 TE5XNY Ry MEFTALERYD,
Z DM EATD T L TURT LADOFITAREMEZRIET 5 HIEZ DN THREEITo7. Zhid, YAT A%
OREWRLTBMIZ OV THFEHICRIET 5 LN TEEREZL DAY v b BH 5.

AENT, EFICEMARIERLEBIZOWTRIEZITo7, Bl AT MOV T HRIBROFENFH
TEBHTTTHD. Fie, ZORIMBESTDEDRFETHDZ LPERTE LD, SRITT DRIEE
ZBHZE P O MAPP (ZHF5A R, BEVERICE VIEONT 0 75 A% MAPP A CTHBIBIIC S = v 7 LTIT
AL OBBEEDIVLERSD. IBIT, EFIERERVATLAZETMMEL TV 256 OREEBER
DEERZ EIZOVWTHRFN LTV SLERH 5.
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