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PEANIBALIA TPAHCITATOPA MOBU NMPOMPAMYBAHHA PROLOG:
NEKCUYHUN TA CUHTAKCUYHUN AHANI3
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M. XapkiB, npocrekT Jlenina 14, medulcimer@ukr.net

Pe3stome: V cmammi posensioaemocsa pospobka mpancismopa mosu npozpamyeants Prolog y cknadi aexcuunoeo ma
CUHMAKCUYHO20 aHANi3amopis, ONOKi6 KepysanHs mabnuyamu ma iHmepnpemayii. Hadano cxemu cummaxcuuHoco
amanizy ma eieMeHmu npocpamMHozo Kooy mpauciaamopa. Ilpoepamue 3abesnevenns peanizogano y cepedosuiyi

pospobku Visual C++ 2005 (Beta).

Karwuosi caoBa: Mosa npozpamysanns, mpancasmop, Prolog, inmepnpemamop, epamamuxa, NeKCUYHUU aHANI3,

CUHMAKCUYHULL AHATI3.

1. BCTYN

Koxxna MoBa mporpamyBaHHA Ma€ Ha MeTi
peamizamifo TEeBHOI MOMAENi TOJaHHA JaHUX |
MetoniB ix oO0poOku. Ilig wac po3poOku mporpamu
BifOyBa€eThCs MIEPETBOPEHHS KOHCTPYKLiH
[MOYATKOBUX JaHWUX 3aj]adi y BUIJIAMA, BiAIOBiAHHUN
MoJel, JIEKCUYHUM Ta CHUHTaKCUYHUM
0c00IMBOCTSM MOBHU TporpamyBaHHs. Bubip moBu
[POrpaMyBaHHSl OOYMOBIIOETbCS  3IATHICTIO Y
HatiepeKTUBHIMUH Croci® 3MIMCHUTH ITOCTaBJICHI
nepes] MporpaMicTOM 3aBJIaHHS.

[opiBHsHO 3 yHiBEpCalbHUMH MOBaMH, MOBa
nporpamyBanHs Prolog (Programming in Logic)
BUTJIAZA€ 30BCIM HE3BUYHO, pealizailis METOIIB
00poOKM JaHUX Yy Hill 3a0e3medyeTbes M0OYAOBOIO
porpamu y ¢opMi MpenuKaTiB nepmoro poay. Taxi
ocoommBocTi  Prolog, mpoTe, He 3aBakalwTh
e()eKTUBHO BHUKOHYBaTH CKJIaJHI OOYHCIIIOBAJILHI
npouenypu. [0J0BHOIO OCOONUBICTIO € Te, IO
Prolog 3 mpakTHYHOI TOYKH 30py peali3y€e JIOTiUHY
MOJIe/Tb TIOTaHHS JaHUX Ta 3HaHb [1].

Po3BUTOK MeETOAIB IUTYYHOTO IHTENEKTY Ta
HEOOXiTHICTh YJIOCKOHAJICHHS MOBHHUX 3ac0o0iB ix
[IPaKTUYHOTO  BTIJIGHHSA  CTAaBIATh  3aBJAHHS
MoJepHi3alii MoBU mporpamyBanHs Prolog, Tomy
po3poOka HOBOro TpaHciusiTopa MoBH Prolog,
a/1lalITOBaHOTO Ha PO3B’s3aHHS 3a1a4
POOOTOTEXHIKH, € aKTYaIIFHOIO Ta CBOEYACHOIO.

2. AHANI3 NITEPATYPHUX IXKEPEN

Xoua CBOro 4acy camMe MOBa IpOrpaMyBaHHS
Prolog Bu3HaBanacst mpoBigHoio y npoekti «kEOM V

MTOKOTiHHY [1], B HAII 9ac, HEl0 3aWMAarOThCS JIUTIE
CHELiaNiCTH B Taly3i JOriYHOrO NMporpaMyBaHHS Ta
mrTy49Horo iHrenekty. Hatomicts Prolog BBaxaeTscs
OIIHIEI0 3 KIACHUYHUX MOB MPOrpaMyBaHHSA UL
CHCTEM IITY4HOTO iHTeNeKTy [2, 3]. Prolog no3Bomnse
pO3MIIAAaTH  eKCIIEpTHI CUCTEMH HE TiIbKH 3
TEOPETUYHOI, aje 1 3 MPaKTUYHOI TOYKH 30py [4].
Bukopucranus Prolog Burmsgae  ocoOiuBo
JOpPEYHMM 3 TOYKH 30py HpOrpaMHOi peamizamii
MoJeNnel NoAaHHs 3HaHb, 30KpeMa NPOIyKIiHHOI Ta
¢bpeitmoBoi  [2]. BukopucTaHHS ~— pPEKYPCHBHHUX
nporenyp oOpoOKHM CHHCKIB Tak0oXX HAIa€e MIUPOKI
MOJIMBOCTI ~ OpraHizamii MOIIyKOBUX (QyHKIIN
iHpopMaIiiHuX  cHUCTeM, pO3B’s3aHHSA  3aBIaHb
TUTaHYBaHHsI, B TOMY 4HMCIIi y poboToTexHimi [3].
LikaBwmii crioci6 BukopucTtanHs Prolog ommcano
y [6], me BupimryeThCs 3BOPOTHE 3aBAAaHHA — 3a
noriomMororo  Prolog  omucyloThcs  mpHHIWIH
peamizauii iHIMX MOB mporpamyBaHHs. [Ipu npomy
BU3HAETHCSI MAKCUMAJIbHA IIPOCTOTA Ta 3pO3yMIIIICTh

peamizarii  OCHOBHMX  MOBHHUX  KOHCTPYKIIIH,
CIPOEKTOBAHUX came 3a I0ImoMoroo Prolog.
Posrmsin  MokimBocTeli  MOOYJOBHM — BIacHOI

peamizamii MoBu Prolog BmMarae BHKOpPHUCTaHHS
KJIACHYHUX METOJIIB PO3pOOKH, omucaHux y [4].
[lpore, 3 mnpakTHYHOI TOYKU 30Dy, JOLLIBHO
BUKOPHCTOBYBATH MPOTPaMHi KOHCTPYKIIii, OMHCaHi
y [7, 8]. Ilicng He3HadHOI MepepoOKH i MaTepian
MOJKHA JICTKO BUKOPUCTATH JJIsl CTBOPCHHS BapiaHTy
BIIACHOI Bepcii TpaHCIsITOpA.

Takum uYMHOM, SKIIO 3afjada BUMaraTume
po3po0Kku TpaHciaTopa MoBH Prolog, i1 po3B’s3aHHs
MOJIATATUME Y 3aCTOCYBaHHI BiJJOMHX METOIIB
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pO3pO0KH MOB IIpOTpaMyBaHHS.

3. MOCTAHOBKA 3A[AUI

SIkmmo posrisgaTe MpoOIeMaTHKy MOAETIOBAHHS
pOOOTOTEXHIYHUX CHUCTEM, MOXKHA BKa3aTd Ha
iCHYBaHHs, Ha TIEPIIOMY piBHI, mpobiem peamizarii
YUCIIEHHUX PO3pPaxyHKIB y KiHEMaTHYHUX MOJETX,
SKi  JIOUIJIBHO  pealidyBaTd 3a  JIOIIOMOTOIO
VHIBEpCaIbHUX MOB MPOTpaMyBaHHs, HaIPUKIa
moBH Ci. Kpim Toro, moBa Ci (abo moBa AcemOiep)
crae 'y Haroai mig yac  0e3nocepeaHbOro
(bopMyBaHHS ~ KEpPYIOUYMX  CHTHAIIB  CHCTEMI
KepyBaHHS MaHIIyJIsTopa podora.

Ha iamomy piBHI — piBHI TPUAHATTS PIIICHb,
PO3paxyHKH CTalOTh JIOMOMIXHHMM (DaKTOpoM 1 Ha
MepeqHill IUTaH BHCTyNae HEOOXiJHICTh METOIiB
JIOTIYHOTO TporpaMyBaHHs. TakuM YHHOM 3arajibHe
3aBJJaHHS MOJCIIOBAHHS POOOTOTEXHIYHHUX CHCTEM
MOXKHa PpO3TIAIaTH CYKYITHICTIO PI3HOIUIAHOBHX
3ama4, BUpIMIEHHS SKUX  I[UJIKOM  HMOBipHO
moTpeOyBaTUME 3aly9CHHSI PI3HUX TPOTPAMHHUX
3ac00iB. 3 TOYKHM 30py WiICHOCTI MPOEKTY TaKHi
migxin € HeOaxxaHuM, 00 BHUKIHKATUME MPOOIeMy
B3aeMoii pi3HMX 3aco0iB TporpaMmyBaHHS. [HITHI

miaxig, wMae TmependadaTh  peanlizalilo  OCHOBH
mpoekTy  0a30Bol0  (YHIBEpCaIbHOIO)  MOBOIO
nporpaMyBaHHS ~ Ta  peailizaliio  J0JaTKOBHX

NporpaMHKX 3ac00iB Ha PiBHI TPAaHCISATOPIB.

[lin wac po3poOKM cCHUCTEMH MOJIENIOBaHHS Ta
KEepYBaHHS IHTEJIeKTyalIbHUM poboTom
MIPOTIOHYETHCS peaizyBaTH MiACUCTEMY IIATPHUMKH
Ta TPUHHATTS pimeHb MoBowo Prolog. Jlns
3a0e3riedeHH 11 (YHKI[IOHYBaHHS Y CKJIJi CUCTEMH
BUHHKAE 3aBIAHHS PO3POOKH IHTEPIIPETaTOpa MOBHU
nporpamyBanHs Prolog.

MerToro cTaTTi € OMUC OCHOBHUX OCOOJIHBOCTEH
PO3pOOKM  TpaHCIATOPa MOBH NPOrpaMyBaHHSI
Prolog. CraBnsTecsi 3aBOaHHs MOOYJOBH I'paMaTHK
MoBu  Prolog, peamizamiii  nekcuyHOro - Ta
CUHTAKCHYHOTO aHaii3aTopiB. 3aco00M CTBOpEHHS
TpaHciaTopa €  MoBa  mporpamyBaHHs — Ci
(cepenoBuiiie po3pobuuka Visual C++).

4. ONUC PEANI3ALIT MOBU
NMPOrPAMYBAHHA PROLOG

Pearmizyemo iHTEpmpeTaTop MOBH TIpOTpaMyBaHHSI
Prolog, mo y cBOIX CHHTAaKCMYHHX KOHCTPYKIISIX B
OCHOBHOMY BifIOBiTae Turbo-Prolog,
po3pobneHoMy kommaniero Borland Inc. 3a ocHoBy
o0yJOBU TPAHCIATOPAa BUKOPUCTAEMO IPUHIIMIIY,
3acTocoBaHi y [7] mix 4ac moOyaoBU MpOCTOi MOBH
nporpamyBanHs SPL.

AndasiT MoBu Prolog ckiamaeTbcs 3 CHMBOJIIB
JaTUHCBKOT MOBH, JCCATKOBHX UIH(p, MHOXHUHH
ciyx06oBux cumBomis: {'(, "), ", ', "=, "+, -, *F Y,
%' LT, N Y, >, <t ta mpobimy. 3 cuMBOIiB

andasiTy CKIAAIOTBCA JIEKCEMH — MiHIMaJbHI
MOBHI JIAHI[FO’KKH 13 CAMOCTIIHAM 3MICTOM.

Inentudikaropom y Prolog moxke OytH
MOCIIAOBHICTh JiTEp Ta IHU(p, KA MOYHHAETHCS 3
JiTepu. be33HaKOBUM YHCIIOM € MOCIIIOBHICTh [IUP.
3 Touku 30py cuHTakcucy Prolog yci ineHTudikaropu
€ OJTHAKOBHMH 1 YTBOPIOIOTH Jiekcemy IDEN.

Umcita 6e3 3HaKy YTBOPIOIOTH Jiekcemy NUMB.

Oxpim IDEN ta NUMB y Prolog Bu3HauarotTbcst
creniajgbHi  JBAHANIATH inenTudikatopie  —
KITFOUOBUX CITiB MOBH. /o HUX Hanexarth {"domains",
"database", "predicates", "clauses", "goal", "integer",
"real", "string", "char", "symbol", ":-", "write"}.

CumBormm mpobity, ‘“‘n” ta ‘“\t” mpumyctiMi y
KOYKHOMY MICITi TIpOTpaM¥l 32 BUHSTKOM 1IeHTH(IKaTOPiB
Ta 0€33HAKOBMX 4YHCEN. [HIN CIiy>kOOBI CHMBOIJIH
YTBOPIOIOTH OKPEMI JIEKCEMHU MOBH.

Prolog y mamiii peamizariii Mae cKaJsipHi IaHi
uinoro (integer), nificHoro (real), CHMBOJBHOTO
(char Ta symbol) TumiB Ta Tuny paaok (string). Kpim
TOTO,  TOCIIAOBHICTH  3HAa4€Hb  BHU3HAYEHOT'O
CKAIAPHOTO THUIYy MOXE CKJIajgaTu CIIHCOK
eneMeHTiB. EjeMeHTH cmmcKy BiOKPEMITIOIOTHCS
KOMaMH Ta PO3MIIIYIOThCS BCEPENUHI KBaApaTHUX
Iy>KOK, Harpukian: [12, 31, -5, 6] abo [‘a’, ‘d’, ‘E’].
JloB)XMHA CHUCKY HE BHU3HAYAETHCA. Y MEPIIOMY
BapiaHTi TpaHCIATOpPAa peai3oBaHO JIMINE THII
integer.

Inentudikaropm  3miHHMX  Prolog-mporpamu
3aMUCYIOTbCA 3 BENUKOi, ineHTH(]IKaTOpH iMeH
MpeIuKaTiB Ta KOHCTaHT — 3 Majoi JiTepu. Yci
3MiHHI € JIOKaJbHUMH B MEXax MpPEIUKaTy, ¢ BOHH
BU3HAYCHI a00 JI0 SKOTO TepeIaHi.

Bupaszu Prolog OynmyroThcs 3 KOHCTaHT, 3MIHHHX
Ta IMEH TNPEIuKaTiB (3 KPYTIUMH IY>KKaMH IS
MO3HAYEHHS CIHCKYy TapaMmeTrpiB abo 0e3 HHX).
3HaKaMH| OTepaIliil € “+7, =%, ¥ </« <04 Bupasu
MaroTh BUTIIA: V, C, (€), predicate(ey, €,,...,6, ), €1 +
€, € — €, e ¥ ey er/ey,e %e,te,—e, Aev-—
3MiHHa, C — KOHCTaHTa, predicate — igeHTU(IKATOD
IMeHi IpeanKara, e, €,,...,e, — BUpa3u.

Y Prolog Bu3Ha4aroThCs BOYIOBaHI OIEpaTOPH:
MPUCBOEHHS/CIIIBBITHOIIEHHS - V=C; Ta JPYKy -
write(v), e v — 3MiHHa, € — BHpa3, C — KOHCTaHTA.

[Iporpama moBoro Prolog mae noriunawmii Ta / abo
obuncmoBanbHUN  3MicT. Jlami B OCHOBHOMY
PO3TISAAAETHCS 11 0OUUCITIOBAILHU 3MICT.

[Iporpama Ha Prolog ™mae 4diTkKO BH3HAYCHY
CTPYKTYDPY 1 CKITaJa€ThCs 3 TAKUX PO3ALTIB:

domains BH3HAYCHHS IMEH THIIB JaHUX, CKIIAJCHUX
THITIB Ta CIHCKIB,;

database BHU3HAYCHHS BUTILSLY (axris, 1o
CKJIaJaTUMYTh BMICT 0a3u nanux Prolog-
nporpamu;

predicates BHU3HAYCHHS IPOTOTHITIB [PESMKATIB;

clauses peadizaiisi IpeAUKaTiB MPOrPaMu;

goal BUKJIUK IIPEAUKATiB HA BHUKOHAHHSI abo
3aIlyCK NPOrpaMu.
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Pozmin “goal” Prolog-mporpamu Bimirpae Ty €
caMy poJib, o (HyHKIIis main() mporpamu, HarmMcaHoi
MoBoro Ci. ¥V “goal” BinOyBaeThcs 3ammyck MepIioro 3
HEOOXITHUX TPEAHWKATIB, MPOBOJHUTHCS HEOOXigHA
iHimiamizamis mapamerpiB. [logamo, mo yci 3MiHHI,
iHimiamizoBaHi y goal € JOKanbHUMHU B HOTO MEKax.
Takox JIOKaILHUMH € 3MiHHI, pO3MillleH] y 3ammcax
OKpeMHX TpenukaTiB Prolog-iporpamMu, 1o mijaKoM
BIJIMIOBI/Ia€ CTAHIAPTy MOBHU.

5. PO3POBKA JIEKCUYHOI'O TA
CUHTAKCHUYHOI'O AHATNISATOPIB

Texcr  mporpamu, IO €  peali3alli€ero
iHTeprperatopa MoBH Prolog posmoumHaeTbcs 13
JUPEKTUB T AKITFOUYEHHS 3ar0JIOBOYHUX (paiiiiB:

#include<iostream>
#include<stdio.h>
#include<stdlib.h>
#include<math.h>
#include<ctype.h>
#include<string.h>
#include "pt04a.h"

// 3a VC++ 8.0 (beta)

// onyC IPOTOTHIIIB

OctaHHIi 3 HHUX MICTUTh NPOTOTHIH YCIX
BHKOPHCTAHUX Y TEKCTI TpaHciiaTopa (QYHKIH (ix
BUTJISII JIETKO 3PO3YMITH 3 aHBEJCHUX Jajl y TEKCTi
¢yHKUiH) Ta  BHU3HAYEHHS  CTPYKTYp,  IIO
3a0€3MeuyIoTh PSKUMH pOOOTH iHTEpIIpeTaTOpa:

typedef struct  {int cod,opd;}cmd;

typedef struct  {char *name,*owner; int what,val;}odc;
typedef struct {char *name; int isd,cpt,start; } fnd;
roodanbHl  3MIHHI

Takox ciuin

MPOTPaMHU:

BU3HAYNUTHU

cmd TCD[300], cmd *pcmd=TCD;
char TNM[400], *ptn=TNM, char *Istr;
static char nch='N";

odc TOB[100];

odc *pto=TOB; odc *ptol=TOB;
fnd TFN[30], fnd *ptf=TFN;

int adrnm,cpnm,out,lval,lex;

int cgv=0,clv=0,tc=0,nst=0;

int st[500],sp,t,p;

using namespace std;

FILE *PF; errno_t err;

[lim wac mpOBEJACHHS JIGKCHYHOTO aHaJi3y
HEOOXiJHO BH3HAYUTHU JIEKCEMH, 3 SKUX CKIIaJTa€ThCs
mporpama, 30KpeMa CIyKO0OBI cJliOBa, SKHUMH €
"domains", "database", "predicates", "clauses", "goal",

"integer", "real", "string", "char", "symbol", ":-", "write".
JIEKCeMH KOJIYIOThCS

Bxazani CITy)00Bi
BIATOBIAHUMU KOHCTaHTaMU DOMAINSL,
CLAUSESL,

DATABASEL, PREDICATESL,
GOALL, INTL, REALL, STRINGL, CHARL,
SYMBOLL, IFL, CONSTL, WRITEL. Takox o
JICKCEM HaJIe)KaTh 3HAKH OMEepalliidi Ta pO3UIbHUKH,
0e33HakoBl 11 gadi 3 kogoM NUMB Tta 3HaueHHAM

Ilval, imeatudikaropu i3 komom IDEN (Bxomate mo
tabmuni imeHTudikaropis TNM), imeHtudikatop
KiHg Qaiina i3 konom EOF.

[Hdopmariro po KoaM JeKceM MOXKHA 30eperTu
3a JOMOMOTOI0 TIepeTiueHHs:

enum {DOMAINSL=257, DATABASEL, PREDICATESL,
CLAUSESL, GOALL, INTL, REALL, STRINGL, CHARL,
SYMBOLL, IFL, CONSTL, NUMB, IDEN, WRITEL};

3amyck mporpaMu TPaHCIATOPa 3MAIMCHIOETHCS Y

3BUYAHOMY CTHJII KOHCOJILHOI TPOTpaMHU:
void main(int argc,char *argv[])
{printf("\n Prolog translator 01 \n");
if(arge>1 && argv[1])
{analys(argv[1]);
cout << "\n Analys is finished \n \n";
if('error_syntax) {interp();
cout << "\n Interpreting is finished \n \n"; }
else cout << "\n Interpreting is impossible \n \n";

else printf("\n no program file \n");

}

Hns BukoHanHa Prolog-mporpammu HeoOXimHO
BUKIIMKATH ii 3 KOMaHAHOTO psjKa OIepariifHol
CHCTEMH BKa3aBIMH Yy SKOCTI mapameTpa iM’s (aiina
3 TEKCTOM MPOrpaMu, HAITPHUKIIA;

D:\ My Projects\PT04a.exe 1.pro

SAxmo Bxigawit Prolog-gaiin 3amano, anami3
mporpaMu  3a0e3MedyeThbCsl  BUKIUKOM  (QDYHKINT
analys():

void analys (char *nf)
{err=fopen_s(&PF,nf,"r"); // Bigkpurts Prolog-daitmy
if(ferr) {get (); // BBEIEHHsI HOBOT JIEKCEMH
prog (); // anani3 610Ky mporpamMu

else printf("Error %s file isn't opened",nf);

}
3a BBeIeHHS JICKCeM BimmoBinae GyHkiis get():

void get ()
{if(nch= ='N")nch=getc(PF);
if(nch==EOF) {lex=EOF;return;}
while(isspace(nch))
{if(nch= ='N")nst++;nch=getc(PF);}
if(isdigit(nch))number();
else if(islower(nch)) word();
else if(index(nch)) {lex=nch;
nch=getc(PF);}

else if(nch==EOF)lex=EOF;

else printf("\n error %c illegal simbol",nch); }

Benenns nekceM Tumy “mijge 9ucio’” Ta “ciaoBo”

3abe3neuyeThes GyHKIisME number() Ta word():

void number ()

{for(Ival=0;isdigit(nch);nch=getc(PF))

lval=lval*10+nch-'0";
lex=NUMB; }

void word()

{static char
*serv[]={"domains","database","predicates","clauses","goal",

"non "non non

"integer","real","string","char","symbol",":-","write" };
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static int cdl[]={DOMAINSL, DATABASEL,
PREDICATESL, CLAUSESL, GOALL, INTL, REALL,
STRINGL,CHARL,SYMBOLL,IFL,WRITEL};

char tx[40]={""},*p;

int i;

bool keyword=false;

if(nch=="") {p=tx;*(p++)=nch;nch=getc(PF);

if(nch=="-") {*(p++)=nch;p=tx;nch='$';}
}// okpemMe BU3HAUCHHS JIEKCEMH ““:-”

else for(p=tx;(islower(nch) || isupper(nch) || isdigit(nch) ||

nch=='_") && lisspace(nch) && !index(nch) &&

nch!=10;nch=getc(PF)) *(p++)=nch;

p="\0"; for(i=0;i<12;i++)

if(stremp(serv[i],tx)==0) {lex=cdl[i];keyword=true;break;}

if(!keyword) {lex=IDEN; Istr=add(tx);lval=(int)Istr;

1

ITomyk JlekceM-po3aiTbHUKIB 3a0e3meaye index():

bool index(char b)

{bool ft=false;

char a[ 1 6]: {l(l’l)l,l7|’l;l’|:|’l+l’l_l,l*l,l/l,l%l,l[l,Y]l’l‘l’l‘l’V>l’l<l } ;
for(int i=0;i<16;i++) if(a[i]==b){ft=true;break;}
return ft;

}

InenTudikaropu, mo He 3HAMAEHI cepell CITUCKY
CITy’)KOOBHX JIEKCEM Ta HE BBEACHI paHille, MaloTh
OyTH joxaHi no Tabmui inentudikaropis TNM[40],
1o # 3abe3neuye ¢yskiis add():

char *add (char * nm)

{char *p;

for(p=TNM;p<ptn;p+=strlen(p)+1)
if(stremp(nm,p)==0)return (p);

if(atoi(ptnt+=strlen(nm)+1)>atoi(TNM+400))
printf("\n overflow TNM");

strepy (p,nm);
return p;

}

3a3HaunMMO, IO BBEICHHS JIEKCEM TPOBOIUTHCS
MTOCTIZIOBHO, TPH IIBOMY 3aCTOCOBYETHCS HETpsAMa
pexypcis ¢pynkiii get(), word(), number().

Cunrakcuc Prolog (BimnosimHo [4]) ommcyeTbest
PO3MIMPEHNMH ~ TpaMaTHKaMH 13  BHKOPHCTAHHSAM
cuMBOMIB “[“, “]” B peryispHuX BHpa3aX y MpaBUX
YacTHHAX TIPaBHIL.

S0 1 — perynsapHui BUpas, M0 3a7a€ MHOKUHY
R, 1o [r] — perynapamii BuUpa3 IO MHOXUHHU
Ru{g}, e & - TOpPOXHIK JaHLIoKOK. Tepwmi-
HUIBHUMH CHUMBOJIAMH PO3IIUPEHOI TpaMaTHUKH €
JIEKCEMH, 3anucaHi MaJUMHA JiTepamu.
HerepminamamMu € TOCHIZOBHOCTI  JiTEp, IO
MO3HAYal0Th CHHTAKTHYHI KOHCTPYKLii MPOrpamHu:

TYPEL - tum;, TYPELS - comMcoxk THIB,
DOMAINSL — po3zin “domains”, PREDICATESL
— po3min  “predicates”, PARAMSL — cnoucok
napametpiB, CLAUSEL — posmin “clauses”,

PREDIMP - peanizamis mpenukara, FACTLS —
ciucok daktiB, RULELS - criucok mpasuin, FACT —
omuc ¢akty, CONSTLS — crnucok aromis, ATOM -
atoM, RULE - mpaBumno, RULEL - miBa wactuHa
npaBuia (koHcekBeHT), RULER — mpaBa wactuHa
mpaBuwia  (adreuenentr), STML —  cmoumcok

oneparopiB, STAT - omeparop, PREDCALL -
BukiHK npeaukara, GOAL — po3ain “goal”, PROG -
nporpama, EXPR — Bupas, TERM - noganok, FACT
- MHOXKHHUK.

[MoBHMIT cuHTaKCHUC MOBU Prolog mpomoHyeThcs
y TaKOMY BHIJISII:

TYPEL — (intl | reall | stringl | symbol)

TYPELS — TYPE “*’

DOMAINSL — (iden=TYPEL | iden TYPELS) *
DATABASEL — (iden ‘( PARAMSL °)’) *
PREDICATESL — (iden ‘(“ PARAMSL ‘)’) *
PARAMSL — (TYPEL | TYPELS) (*, [TYPEL |
TYPELS] )*

CLAUSESL — PREDIMP (PREDIMP) *

PREDIMP — FACTLS | RULELS

FACTLS — FACT (FACT) *

RULELS — RULE (RULE) *

FACT — iden (CONSTLS) ‘.

CONSTLS — ATOM (,” ATOM) *

ATOM — iden | numb | var

RULE — RULEL : -’ RULER

RULEL — iden ‘(C CONSTLS °)’

RULER — STML

STML — STAT (*,” STAT) *

STAT — iden ‘=" (EXPR | PREDCALL)
PREDCALL — RULEL

PROG — (DOMAINSL | PREDICATESL |
DATABASEL | CLAUSESL) GOAL eof

STML — STAT (‘;” STAT ) *

EXPR > [ £ | = ] TERM ( ([ “* | =" 1)
TERM)*

TERM — FACT (( “** | /| ‘%’ ) FACT )*

Kouctpyxuis PROG 3abe3neuye 00poOKy TekcTy
¢atina mporpamu i Bignosigae GpyHkii prog():

void prog()

{fnd *p;

lex;
while(lex!=EOF)
{switch(lex)

{case DOMAINSL: ddomains();break;
case DATABASEL: ddatabase(); break;
case PREDICATESL: dpredicates(); break;
case CLAUSESL: dclauses(); break;
case GOALL: dgoal(); break;

default: printf("\n %d syntax error (prog)",nst);

if(ef) {cout<< "\n Predicates sequence error";break;}

p=fgoal();

if(p) {adrnm=p->start;cpnm=p->cpt;} }

Posrisan posminy “domains” Prolog-mporpammu
3aiiicHIoeThes QyHKUieto ddomains():

void ddomains()

{get();

char *nm=(char*)lval;
newob(nm,"domains",0,0);
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bool noalt=true;

do
{if(noalt) {exam(IDEN); exam('="); }
switch(lex)
{case INTL: exam(INTL);break;
case STRINGL: exam(STRINGL);break;
case REALL: exam(REALL);break;
case CHARL: exam(CHARL);break;
case SYMBOLL: exam(SYMBOLL);break;
H

lextestmode=true;
if(exam(';"))noalt=false;
else {noalt=true;exam('*");}
lextestmode=false;
}while(lex!=PREDICATESL && lex!=DATABASEL);
}

CHHTaKCUYHUH aHali3 BHKOPUCTOBYE (YHKIIiIO
exam(), sika TepeBipsie, YN Ma€ HAcTyMHa JIeKCceMa
Kon Ix. SIKmio BiAMOBIAHICTH KOIy HE 3HAMIIEHA,
BUBOJHUTHECS  TIOBIJOMJIGHHS TPO  CHHTAKCHYHY
MOMUJIKY:

bool lextestmode=false;
bool exam(int 1x)
{if(Ix!=lex)
{if(!lextestmode)printf("\n %d syntax error (exam)
%c",nst,lex);
return false; }
get();
return true;

}

O0poOka posnmimy “database”
noriomororo (yHkiii ddatabase():

BCACTBCA 3a

void ddatabase()
{do  {get();
char *nm=(char*)lval;
newob(nm,"database",0,-1);
if(lex=="(") {pred_args();
exam()); }
}while(lex!=PREDICATESL);

}
OO0pobOka mpemukatiB MoBu  Prolog mMae
3abe3neuyBatucs  BUKMKOM  dpredicates(), vy

BignoBigHOCTI 70 KoHCTpyKIii DPREDICATESL:
void dpredicates()
{do {get();
char *nm=(char*)lval;
int cp=0,st=0;
if(lex=="(") {pred_args(); exam(")');
defin(nm,cp,st);
}
}while(lex!=CLAUSESL);

H

OOpoOka  po3mimy  database BemeTbcs Yy
aHAJIOTIYHHH CI1OCi0.

Y cBoemy ckmami dpredicates() MiCTHTH

MOCHIIOBHI BUKIMKH QYHKIIH: get() — BBeACHHS
yeproBoi Jnekcemu, pred args () — 00poOku
rmapameTpiB GyHKITIT:

bool pred_args()
{do

{get();

switch(lex)
{case IDEN: exam(IDEN);break;
case INTL: exam(INTL);break;
case STRINGL: exam(STRINGL);break;
case REALL: exam(REALL);break;
case CHARL: exam(CHARL);break;

case SYMBOLL: exam(SYMBOLL);break;

twhile(lex==",");
return true;

}

Hactymuauit po3ain Prolog-nporpamu — “clauses”
00pobmseTses hyukiiero delauses():

void dclauses()
{bool bclauses=false;
do
{get();lstr;
if(!bclauses)exam(IDEN);
switch(lex)
{case .": break;
case IFL: pred_exec(lstr);exam('.");break;
case '(": pred_pars(lstr);exam(')");
switch(lex)
{case .- exam('.");break;
case IFL: pred_exec(Istr);
exam('.");break;
}break;
¥
bclauses=true;
ywhile(lex!=GOALL);
§

Bukonanns npeyikara 3adesneuye pred exec():

void pred_exec(char * Istrl)
{int st; int cp=0;bool g=false;
if(!stremp(Istrl,"goal"))g=true;
odc *p;
fnd *pl;
do  {get();
switch(lex)
{case WRITEL: fact();gen(OPR,2);break;
case IDEN:  p=findob(lstr);
if(!p) newob((char*)lval,Istrl,
(out?3:4),(out?cgv++:++clv));
p=findob(lstr);
exam(IDEN);
switch(lex)
{case '=": exam('=");expr();
if(p->what==1)
printf("\n %s isn't variable",p->name);
gen(STLp->val); break;
case ">': stat();break;
case '<": stat();break;
case '(': pred_pars(lstr);
cp=(lex==")" 7 0 : fctl());
exam('));
pl=eval(lstrl,cp);
gen(LIT,cp);cp=gen(CAL,pl->start);
if(!pl->isd)pl->start=cp; break;
case ',": break;
default : ef=true;break;
1
if(ef)break;
}
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while(lex=="");
if(!g)gen(OPR,9);
st=gen(INLclv); gen(OPR,10); }

OOpoOKka TMmapaMeTpiB TpenukaTa BiAOyBaeThCS
okpemoro (yHkirieto pred pars():

void pred_pars(char *Istrl)
{odc *p; int cp=0;
do {get();
switch(lex)
{case '[': {test_list(Istrl); exam(']'); break; }
case IDEN: if(!findob(lstr))
newob((char*)lval,lIstrl,3,++clv);
exam(IDEN);
if(lex=="(") {pred_pars(lstrl);
exam(')');break;}

break;
case NUMB: exam(NUMB);break;
}
while(lex=="");

for(p=ptol;p<pto;p++)p->val-=cp+3;
}

OOpoOka cHuCKiB Bifirpae 3Ha4Hy pOJb Y
(dyukmionyBanHi Prolog-mporpamm, Tomy mus ix
00pOOKH NPU3HAYAETHCS OKpeMa (QYHKIIIS:

void test_list(char *1str)

£ get();
switch(lex)
{case']": break;
case IDEN: get();
switch(lex)
{case ']": break;
case '|': pred_pars(Istr);break;
case ', test_list(Istr);break;

}
break;

case NUMB: get();
switch(lex)
{case ']": break;
case '": pred_pars(Istr);break;
case ', test_list(Istr);break;

}
break;

}

Pozmin goal y w™oBi Prolog Bimirpae pomb
cBoepimHoi  QyHkmii main() (y po3yminai Ci-
nporpamu). Tomy, GakTHIHO y HBOMY BigOyBa€ThCs
BHKIIMK “‘mipequkaTa’ 3 iMmeHeM “goal”:

void dgoal()
{defin("goal",0,0); pred exec("goal"); exam('."); }

CunrakcrmuHa KoHCTpykiist STML 3abesmedye
00pOOKY CITUCKY OIepaTopiB, Xo4a JeTaabHy 00pOOKy
3a0e3neuye HaHOLTBII CKIaJHa KOHCTPYKLISL MOBH —
STAT. Uum cxemam OOpOKH BiINOBiNAIOTH JIBi
¢dysxmii: stml () Ta stat (). BrmacHe, mepma 3 HuX
3MIACHIOE TOCTiOBHUM (B pa3i moTpeOu) BUKIMK
Ipyroi — i3 0Oe3mocepenHiM aHaNli30M MOTOYHOTO

imeHTudikaTopa — iden, YMCIOBOT KOHCTAHTH numb,
cumBoiB ‘[, °(‘ Ta ‘=,

void stml()
{stat(); while(lex==";") {get(); stat();}}

void stat()
{odc *p; int t1,t2; get();
switch(lex)
{case IDEN: p=findob((char*)lval); get();
if(lex=="" ||lex ==")")break;
expr();
if(p->what==1)printf("\n %s isn't variable",p->name);
gen(STLp->val);
break;
case NUMB: gen(LIT,lval); get();
gen(STLenl++);
if(lex==")"break;
if(lex!=",") {expr();gen(STLcnl++); } break;
case '[': test_list("");get();break;
case '(" : term(); gen(5,1); break;
case '=': get();expr();break;
default: printf("\n %d syntax error (stat)",nst);

1

Sx BugHOo 31 cxemu koHcTpykuii STAT, ii
cknagoBumu € Bupasu EXPR abo cmucku
onepatopiB STML. EXPR € xombinari€ero oneparii
OJaBaHHS, BIAHIMAHHS, MHOXEHHS, JIJCHHS
BUpa3iB Ta KOHCTAHT 1 CKJIAJA€ThCs 3 KOMOIHAIIN
koHCTpyKIiit TERM, Ta onmocepenkoBano — FACT i
FCTL. Bxazaanm BHIIIC KOHCTPYKITisIM
BifmoBinaoTs yHKIT expr(), term(), fact(), fctl():

void expr()
{int neg=(lex=="-");
int plusmin=0;
if(lex=="+'|| lex=="-") {plusmin=1;get(); }
term();
if(neg)gen(OPR,8);
while(lex=="t'|| lex =='-")
{neg=(lex=="-'74:3);
get();term();
gen(OPR,neg);
}
if(lex=="" && plusmin)
{neg=(lex=="-'74:3);
gen(OPR,neg);
13

void term()

{int op;
fact();

while(lex=="*"|| lex =="/" || lex=="%")
{op=(lex=="%"' 75 : (Iex=="""7 6:7));
get();fact();gen(OPR,op); } }

int fctl ()

{int cf=1; expr();

while(lex ==",") {get();expr();cf++;}
return cf;

}

void fact()
{char *nm;

int cp;

odc *p;fnd *pl;
switch(lex)

{case IDEN: nm=(char*)lval; get();
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if(lex=="(")

{get(); if(lex=="))fetl();

exam(')");

pl=eval(nm,cp);
gen(LIT,cp);cp=gen(CAL,pl->start);
if(!pl->isd)pl->start=cp;

}
else {p=findob(nm);
if(lerror_syntax && p) gen(p->what==1 ? LIT :
(p->what==2 ? LDE:LDI),p->val);

}
break;

case WRITEL.: get();fact(); break;

case '(": get();expr();exam(')"); break;

case NUMB: gen(LIT,lval); get(); break;

case '.": break;

case'/": break;

case '*': break;

default: printf("\n %d syntax error (fact)",nst);
}
b

void fact()

{char *nm;

int cp;

odc *p;fnd *pl;

switch(lex)

{case IDEN: nm=(char*)lval;get();
if(lex==()
{get();ep=(lex==")"? 0 : fctl());

exam(')");pl=eval(nm,cp);
gen(LIT,cp);cp=gen(CAL,pl->start);
if(!pl->isd)pl->start=cp;

}
else { p=findob(nm); gen(p->what==1 ? LIT :
(p->what==2 ? LDE:LDI),p->val);
}

break;
case '(": get();expr();exam(')");break;
case NUMB: gen(LIT,Ival);get();break;
default: printf("\n %d syntax error (fact)",nst);

1

Crnin  oxapa3y 3a3HauWTH, MO Yy TEKCTax
HaBeleHHX (yHKWIA peanmizalii CHHTAKCHUYHOTO
aHaiizaropa BKJIFOUEHI OOATKOBI ¢byHKIiT
KOHTPOJTIO Ta0JIHIIb, OB’ s13aHi BKE 3
THTEpIIpeTaIiero MporpaMu.

6. NPOrPAMHA PEANI3ALIA
®YHKLIA IHTEPNPETATOPA

Pesymbrarom po6OTH OJIOKY CHHTaKCHIHOTO
aHaJIi3y € MPOMDKHUI KO, 110 Haalli 00po0IISe€ThCs
(YHKLISIMH iHTEpIpeTaTopa MporpamH.

Habip dynakuit inTepnperanii ¢opmye Prolog-
mporecop (aHajoriyHui ommcanomy y [7, 8] mis
MOBH mporpamyBaHHs SPL), sxuil cxiagaerscs: 3
mam’sITi MPOrpaMu, 0 MOJEMOEThCs MacuBoM TCD
Ta 3MiHHEMH adrnm, cpnm, cgv; CTeKy st 3i
3HAYEHHSIMH 3MIHHMX Ta KOHCTaHT mporpamu. Ctek
St XapaKTepHU3yEThCs IOKAKUYUKAMH: BEPIIMHN CTEKa
— t, ToYaTKy 00J1acTi JIOKAIbHUX JaHUX (DYHKIIII — Sp
(3amucy akrtuBamii). [lokaxuuk p — BKa3ye Ha

MMOTOYHY KOMaHy, o0pany y STD.

[MomepeaniM, 10 PO3pOOKH TpaHCIATOpa MOBH
Prolog, KpokoM Oyna TporpaMHa peaji3aiis
iHTepIIpeTaTopa MOBH mporpamyBanHs SPL, Ha
OCHOB1 Matepiaiis, onucanux y [7]. Tomy mporec
BimyaromxeHus Prolog-tpancnstopa monsraB y
MOCTIHHOMY TIOPIBHSHHI ITOYaTKOBUX MJaHUX, IO
TOTYIOTBCSL ~ Ha  eTamax  JIGKCHYHOTO  Ta
CHUHTaKCUYHOTO aHalizy 000X mporpam. [Ipu npomy,
JUIS TIOBTOPHOTO BHKOPHUCTaHHS KOAY, TEKCT OJOKY
iHTepHIpeTanii MpakTHYHO HE 3MIHIOBaBCS, Xo0da 3
TOYKM 30py MPaKTHYHOI peanizaiii Ta po3yMiHHS
poOOTH BiH HE € iAeaNbHIUM, OCOOJIMBO 3 TOUYKHU 30pY
MOBH nporpamysanHs Prolog.

7. BUICHOBKHU

TakuMm dYWHOM, Yy 3alpONOHOBAHIA CTAaTTi 3
MPAKTHYHOI TOYKH 30py PO3IIISIAEThCs MOOYya0Ba

iHTeprIpeTaTopa MOBH IporpamyBaHHs Prolog.
HaBomutecsi  mporpamHa — peamizamis — OJIOKiB
JIEKCUYHOTO Ta CHHTAKCHYHOTO aHami3zy.
Po3B’s3aHHST  PO3POOKHM  TpaHCIATOpa BUMArae

BEJMKOT0 00’€My KOMITKOi POOOTH 13 MPaKTUYHOI
peamizaiiii po3poOJICHUX TEOPETHUYHUX MOMACIIEH,
TOMY 3HA4Hy 4YacTHHY Marepiany 3aliMae Koj
¢byHKUIH iHTEpIIpeTaTopa.

3BUYANHO, 10 MOAIOHUN OMUC € JIUIIE MEePITUM
KPOKOM Ha [UIAXY TBOPEHHS ITOBHOI[IHHOTO
TpaHcisaTopa. Ilepmii TecTyBaHHS BUSBHIM HOTO
30aTHICTh KOPEKTHO BUKOHYBAaTH HecknanHi Prolog-
nporpaMu. HacTynmHUMK KpOKaMu € BiAIIpaIlfOBaHHS
CXEM aBTOMATUYHOTO MPUHHATTS pillieHb JJIs 3a/1a4i
(yHKIIIOHYBaHHS po0OOTa CHOYATKY y CTAaTHYHOMY
MPOCTOPi, TOTIM — JOJaBaHHS 3aco0iB amamTartii 10
3MiH y poO0OYOMY HIPOCTOPI.

HaykoBa ninHicTs poboTu nomnarae y po3pooui ta
MpakTHYHIN peamizamnii rpamatuk MoBu Prolog.
Po3po0iieHi rpaMaTHki MOXKYTh BUKOPUCTATHCS IS
MojenoBaHHs Prolog 3a gomoMororo iHIIMX MOB
porpaMyBaHHS.

[IpakTnyHa 3HAYUMICTH pPE3YIBTATIB POOOTH
MOJSITa€ 'y MOXKIIMBOCTI 1X BHUKOPHCTaHHS JUIS
PO3pOOKKM HOBHX 1 CAMOCTIMHOI peaii3allii BIaCHUX
TPAHCIBITOPIB BXKE ICHYIOUMX MOB IIPOTpaMyBaHHS.

KiHneBoo MeToro po3poOKu TpaHCHATOpa Ha
JaHOMY €Tali € MOoro JOBeACHHS 10 Mpalne3IaTHOro
cTa"y Ta #oro inTerpamist y Visual C++ mpoekr, mo
3abe3nedyBaTiMe MOJIEJIFOBAHHS CHCTEMHU
MiATPUMKHU Ta PUUHATTA PillleHb 1HTEIEKTYaTbHOTO
pobora.
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Abstract: The article considers the development of Prolog programming language interpreter with lexical and syntax
analyzer, table control and interpreter blocks. There is proposed the schemes of syntax analyzes and the elements of
translator’s program code. The software is developed in Visual C++ 2005 (Beta) environment.
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Prolog (Programming in Logic) implements the
data processing by program construction in form of
predicates. The main option of Prolog is practical
implementation of logical knowledge model [1].

The development of artificial intelligence
methods and the need of their language support set
the task of Prolog modernization. The development
of new Prolog translator presents an actual problem,
aimed to solve the robotics tasks.

Prolog applications are especially suitable for
knowledge representation tasks, namely for
production and framework models [2,3]. Also, the
recursive list processing procedures give the great
possibilities for informational systems organization,
for problem solving in various fields including
robotics [3, 4]. The interesting way of Prolog
application is described in [6], where the reversal
task is set — the principles of other language
implementation are described in Prolog.

The review of possibilities to construct new
Prolog implementation requires the using of
standard methods, described in [4]. But as to
practical view point it’s useful to apply the program
constructions described in [7, 8]. After the
insignificant transformations these materials can be
easily used for the translator development.

Robotics requires the decision of several problem
classes: from the one hand — the tasks of calculations
in cinematic models, which can be decided by
universal programming language application, for
instance C. Also C-language (or Assembler) is good
during the control signals forming and transmission
to robot control system.

From the other hand — on decision support level,
the calculation is supplementary aspect, but logical
programming is the key issue. Therefore, the
common task of robotic systems simulation can be
presented as the set of heterogeneous tasks,
decisions of which will require the application of

various program methods. There is proposed to
implement the intellectual robot decision support
system on base of Prolog. To supply it’s
functionality as system part it’s required to develop
the interpreter of Prolog programming language.

The article objective is a description of main
issues of Prolog translator development. There were
set the tasks of Prolog grammar description, the
lexical and syntax analyzers implementation. The
development tool is C-language.

Prolog language interpreter has syntax similar to
Turbo-Prolog, developed by Borland Inc. There will
be used the principles of [7], applied during simple
programming language translator (SPL) creation.

The alphabet of Prolog consists of Latina
characters, decimal values, the service characters:
{’('5 ' 'a '5'a ';'a ':'5 '+', "'5 ’*', ’/’a %' ,'["’]'5 "’: '|', '>’: '<'}
and of space. The alphabet characters construct the
lexemes — the minimal language units.

The Prolog identity is a sequence of letters and
digitals, beginning of character. Unsigned value is a
sequence of digitals. From the syntax view point all
the identities are the same and correspond lexeme
IDEN. Unsigned digitals present the lexeme NUMB.

Except IDEN and NUMB Prolog has twelve

special keyword -  {"domains", "database",
"predicates”, "clauses", "goal", "integer", "real", "string",
"Char", "SymbOl", H:_H’ eriten}.

In the current implementation Prolog contains the
scalar data of integer, real, symbol and string type.
Also the sequence of certain type values can form
the list of elements. The elements of list are divided
by commas inside the square brackets: [12, 31, -5, 6]
or [‘a’, ‘d’, ‘E’]. The identities of Prolog variables
are written by capital letter, the constants — by small.
All the variables are local inside predicates.

The expression of Prolog consists of constants,
variables and predicate names (with round brackets
for parameter setting or without them). The
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13313 33313

operation signs are “+7, , , T %
Expressions have view: v, ¢, (e), predicate(e,
€2,...,6n ), €1t €, €1 — €, €1 ¥ €, €1/ €, 1% €, + e,
—e;, here v — variable, ¢ — constant, predicate — the
predicate name, ¢, €,,...,6,— eXpressions.

Prolog has in-build operators of assignment
(comparison) v=c; and of print - write(v).

Prolog program has logical and / or
computational contents. It has the defined structure

and consists of the following sections:

domains The definition of type names,
complex types and lists;

database The definition of facts of Prolog
database;

predicates | The declaration of predicate prototypes;

clauses The implementation of predicates;

goal The call of predicates or the program
running.

During the lexical analyzes, there is defined the
lexemes of program, including the keyword "domains",
"database", "predicates", "clauses", "goal", "integer",
"real", "string", "char", "symbol", ":-", "write".

The syntax of Prolog (as to [4]) is described by
extended grammars with using of characters “[*, “]”
in regular expressions.

If r is a regular expression which defined the set
R, then [r] is a regular expression for set R\ {8},

here ¢ - is empty chain. The terminal characters of
extended grammar are lexemes written by small
letters. Non-terminals are letter sequences defining
the syntax constructions of program.

There is defined the following non-terminals:
TYPEL - the type; TYPELS — the type of list,
DOMAINSL — “domains” section, PREDICATESL
— “predicates” section, PARAMSL — parameters list,
CLAUSEL “clauses” section, PREDIMP -
predicate implementation, FACTLS — the list of
facts, RULELS — the list of rules, FACT — the fact
description, CONSTLS — the list of atoms, ATOM —
the atom, RULE — the rule, RULEL — the left part
of the rule (consequent), RULER — the right part of
the rule (antecedent), STML — the operators list,
STAT - the operator, PREDCALL — the predicate
call, GOAL - “goal” section, PROG - program,
EXPR - expression, TERM - sum, FACT -
multiplication.

The general syntax of Prolog language is
proposed in the following view:

TYPEL — (intl | reall | stringl | symbol)

TYPELS - TYPE “*’

DOMAINSL — (iden=TYPEL | iden TYPELS) *
DATABASEL — (iden ‘( PARAMSL °)’) *
PREDICATESL — (iden ‘(“ PARAMSL ¢)’) *
PARAMSL — (TYPEL | TYPELS) (‘, [TYPEL |
TYPELS] )*

CLAUSESL — PREDIMP (PREDIMP) *

PREDIMP — FACTLS | RULELS

FACTLS — FACT (FACT) *

RULELS — RULE (RULE) *

FACT — iden (CONSTLS) .

CONSTLS — ATOM (‘,” ATOM) *

ATOM — iden | numb | var

RULE — RULEL ‘: -> RULER

RULEL — iden ‘(" CONSTLS °)’

RULER — STML

STML — STAT (*,” STAT) *

STAT — iden ‘=" (EXPR | PREDCALL)
PREDCALL — RULEL

PROG — (DOMAINSL | PREDICATESL |
DATABASEL | CLAUSESL) GOAL eof

STML — STAT (‘;” STAT ) *

EXPR > [ ‘4| =" ] TERM ( ([ “+* | = 1)
TERM)*

TERM — FACT ((“**| /| ‘%’ ) FACT )*

Every construction is presented by C-language
function implementation.

The intermediate code, which is a result of syntax
analyzes stage, should be processed by interpreter
functions of translator. This functions set forms the
Prolog processor (analogical to the described in [7,
8] for SPL).

Therefore, the proposed article practically
considers the development of Prolog programming
language interpreter.

The mentioned description is the first stage on
way to full-scale translator. The next steps will
include the special settings to implement the robot
problem solver, firstly for static and after — for the
dynamically changed world.

The scientific value of article is in development
and practical implementation of Prolog language
grammar. The developed grammars can be used for
Prolog simulation on other software base.

The practical value of article consists in their
applications for new the translator’s development.

The future objective of translator development is
it’s integration to more general project of intellectual
robot decision support system.
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