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MNPEOWCJ/IOBHE

SIsbik mporpammupoBanusi ®opr (aura. forth —
BHepe] U OJHOBpPEeMEeHHO COoKpalileHue oT fourth — yeTBep-
THI{ ), KOTOPOMY MOCBSILIiEHA 3TA KHUTA, MOSBHJICS B Hayajie
1970-x rr. B CIIA. Ero usoGperartenpr Yapaba Myp nep-
BOHaYa/IbHO MPUMEHHUJ €ro A/ pa3paboTKH HPOrpaMMHOro
obecneuennst MUHKpo3BM, ynpasJasiolueii pa6oroil paguo-
teneckona [27]. IIpeumyiiectBa paGoTsl ¢ A3bIkOM PopT
BMECTO NpHMeHsBIIerocsi paHee Accembiaepa GbUIH Ha-
CTOJIbKO BEJIUKH, YTO BCKODE OH CTaJ HCHO/Nb30BaThCH H HA
JPYTUX crenyalu3upoBaHHBIX DBM.

BeicTpeiit pocT momyJsipHOCTH si3bika PopT HagaJcs
¢ cepenunnt 1970-x rr., Koraga MOSBUJHCH NepCOHAJbHbIE
3BM. Oka3saJjoch, YTO 3TOT SI3LIK MO3BOJIAET O6XOAHTHCS
CPaBHUTENbHO HeGOJbUIHM HAGOpPOM BO3MOXKHOCTEH mep-
BhIX mepcoHanbHeix DBM, npeBpamasi ux B yJOGHbIH H
3¢ ¢deKTUBHBIH MHCTPYMEHT [Jf1 caMoil pa3Ho# paGoTh. K
cepenune 1980-x rr. PopT BHIBUHYJCA HA TPeTbe MecTO
nocsne s13b1k0B beficuk u [1ackanb B kauecTBe cpefcTBa Npo-
rpaMMHpPOBaHUA AJS NepcoHa bHEIX DBM, u poct ero npu-
MeHeHHs npoponxkaercs [7, c. 54]. lllupokoe pacnpoctpa-
HeHHe MOJYYUIH KOMMepuecKHe NMporpaMMHble NPOLYKTH,
HamucaHHble Ha PopTe: cucTeMbl 06paGOTKH TEKCTOB, NakKe-
Thl MAIIHMHHOH rpadukH, TPaHECAATOPH, BHIEOHTPH
[24, 30]. CruxuitHo 6bicTpoe pacnpocTpaHeHue Popra H
€ro NpakTHYeCKUH ycnex o6ycJ0BHIN HeOOXOHMOCTh CTaH-
napru3aunuy f3bika. B 1983 r. 6bl1 ony6/aHKOBaH CTaHAapT
«®opt-83» [3, 23, 26], B COOTBETCTBHH C KOTOPHIM BeJeTCHA
H3JI0KeHHe MaTepHana B 3TOH KHHre.

Ensa nosiBuBwHCch, POpT BHI3BaJN OXKeCTOYEHHBIE
CHopnl Cpeid NpodecCHOHAJIOB-NPOrPAMMHCTOB, OOCYXK-
HABLIKX, B YaCTHOCTH, fiBAseTcs JH Popr eiie OnHHM
A3BIKOM (eCJH SI3bIKOM, TO KaKOr0 YPOBHS — BBICOKOT'O HJIH
HH3KOT0), ONepalHOHHON CHCTEMOH, HHTEPNPETAaTOPOM HJIH
komnuastopoM. Oy cunranu ®opr warom Brepen B pas-
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BHTHH TNpPOrpaMMHpPOBaHHS, ApPyrue — OmMUGOYHBIM BbIG-
pocoM B cropoHy. K HacrosiuieMy BpeMeHM CTAHOBHTCS
siIcHbIM, uTOo DOpPT mpencraBiasieT co60i caMoCTOATENbHBIA
YHUGHLIHPOBAHHBIH NMOAXOA K pa3paboTke MPOrpaMMHOrO
obGecneyeHusl, KOTOpbIH NeHCTBUTENbHO MO3BOJISAET peiiaTh
NpaKTHYeCcKHe 3ajauyd — OT He6O/bLIMX MIPOBBIX MNpOr-
paMM A0 60JbLIMX CHCTEM NporpamMMHOro obecneuedus, pa-
6Goraolux B peadbHoM Bpemenu [21; 7, ¢.56]. YHuuka-
I[US1 COCTOUT B TOM, uTo POpT mpeamosaraer NocaeoBa-
TeJbHOE H CHCTeMaTHYECKOe MCHOJb30BaHHE OYyeHb He-
GOJIBIIOro uHc/a «NpaBHiI». Hanpumep, «MOCTOM» MeXIy
anmapaTypoii M INpHKJafHOH 3ajmayefl CJAYKHT BCero
OJIMH $3blK mporpammupoBanusi (Popr), B TO BpeMs Kak
NpU TPaAMLHOHHOM MOAXOXE 3TOT pa3phlB 3ano/HseTcs
B HECKOJIbKO TNPHEMOB PAa3HOPONHBIMH HHCTPYMEHTANb-
HbIMH cpelncTBamHu (accembiep, yHHBepcajbHBlE S3BIKH
BLICKOTO YpPOBHS, NpoGJeMHO-OpHEeHTHPOBAHHblE SA3BIKH,
cpencTBa OmepainHoOHHONH CHCTEMBI).

Cucrema nporpaMmmupoBanusi Ha Qopre (dopr-
cucteMa) OGBIYHO OGecreuHBaeT NOJHBIA HaGop CpencTB
NOANEPXKKH AN pa3pabOTKH M HCNOJHEHHS NpOrpaMm:
ONepPalMOHHYIO CHCTEMY, HHTEpPIpeTaTop AJs NHajJoroBOro
HCIONHEHUS, KOMNUJIATOp, acceMGJjep, TEKCTOBBIH penax-
TOp U 06CayKUBawIHe nporpaMMbl. Bce 3T KOMNOHEHTHI
ABJAIOTCA pacuipeHUsaMH PopTa U HamMCaHBL Ha TOM Ke
®opre. Takum ob6pasom, PopT sABIgETCHA OLHOBPEMEHHO
H CHUCTeMOH [J NoJb30BaTe/si, 1 COOGCTBEHHOH MeTacHc-
TEeMOH, T. €. CUCTEMOH, ONHUchIBapllel camy ce6a (CM. pH-
Jaoxenue 1). B coorBercTBuu ¢ obuum npuHounom Popra
B (opT-cHCTEMe HCMOJNb3yeTC MUHHMYM MpPaBUJ W HaKJa-
IbIBAaeTCi MHHUMyM OTpaHHUeHHWH, T. e. OoHa 06XOAHUTCHA
nouytd 6Ge3 CHHTAKCHCA, JKECTKO KOHTPOJHPYEeMbIX HHTep-
(eficoB AN B3aAHMOAECHCTBHUSI MOAYJeEH, 3aKpBITHIX MJIst
noJib3oBare/s obsacTedl NaMsATH, HMeeT JHLIb HE3HAYH-
TeJ/bHbIH N0 06bE€MY BCTPOEHHBIH KOHTPOJb OWHGOK. ITO
ofecneydBaeT MaKCHMyM BO3MOXKHOCTeH nJisl NIporpam-
MHCTA, BKJ/IOUAsi BO3MOXKHOCTb H3MEHSATb, NOGABJATh HIH
yAaJATh JMI06Y10 4acTb CHCTEMbl, NMO3BOJIsieT PaclIHPsTh
cHCTeMy B 3aJlaHHOM HanpaBJIeHMH H BMecCTe C TeM coxpa-
HSE€T ee OTHOCHTE/bHYIO He3aBHCHMOCTb OT ammapaTypsl.

Pasymeercss, ®opT MMeerT U CBOM HexocTaTKH. MHo-
rie MpOrpaMMHCThl CYHTAlOT, 4YTO (OPT-TEKCTHl TPYLHO
YHTaeMbl U3-3a NpuMeHsieMoll B ®PopTe 06paTHO MOJMbCKOIH
(GOpMbl H pa3iUYHBIX HEOUEBHAHBIX MAHHIYJIAUUA CO CTe-
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KoM. B HekoTOpHIX (hopT-cHCTEMaX OTCYTCTBYIOT CPeACTBa
IJ151 NOJyyeHHsI He3aBUCHMOTO MPOrpamMMHOrO NPOAYKTa.
Bhi3piBaeT Bo3pa)KeHHe OTCYTCTBHE KOHTPOJS THIOB IpH
B3aUMOJIECTBHH MOAYJell H He3allHILEeHHOCTh (POPT-CHCTE-
MBI OT HEeNpaBH/bHBIX HeHCTBHH mporpammucra. B To xe
BpeMsl CTAHOBHTCH SCHO, yTo MetopmoJorusg Popra Haxo-
IUTCA B OGLIEM pycje NOUCKOB B 06JIACTH TEeXHOMOTHH
NpOrpaMMHPOBaHHs, XOTS B HacTosilliee BpeMsl NpaKTHUe-
CKH OTCYTCTBYIOT PaGOTHl IO METOLOJOIMYeCKHM M Tex-
HOJIOTHUECKUM  acleKTaM ero npHMeHEeHHsl, CpaBHHMble
IO 3HAYHMOCTH C HCCAENOBAaHHSMH /S TPaAHUHOHHBIX
aseikoB [13, 14, 19].

B uesnom ks pa3apaboTky NporpaMMHOro NpoayKra oc-
TaeTcs HeH3MeHHbIM: aHa/u3, NPOEeKTHPOBaHHUe, NPOrpam-
MupoOBaHue, oTsaaka. OqHAKO JHULIb HA NMePBBIX ABYX 3Ta-
nax npUMeHsieTcs TPajUIHOHHAS TEXHOJIOTHSl «CBEPXY —
BHH3». [IporpaMMHpoBaHye ¥ OT/alKa BEAYTCS O METOAY
«CHH3y — BBepx». bnaronaps aTomy ornanaer HeoGXOMHU-
MOCTb B MOJYJIfIX-3arJyLIKax H B NOBTOPHBIX TECTHPOBAHH-
X BCEro KOMIJIeKca MporpaMM MpH 3aMeHax 3arjyliek Ha
JefcTBUTE/]bHblE MOAYJ/H, YTO COKpPallaeT BPEMS NPOXOXK-
JOeHHS BCero UKJIa H O3BOJSET BHITOJHUTD €70 HECKOJIBKO
pas3 3a To ke BpeMmsa. [Ipu paspaborke dopT-nporpamMm Ha-
6monaercs TeHAEHUMS K BbIUJEHEHHIO OTHOCHTENBHO 3aM-
KHYTBIX TPyNn MopayJieH, KaXgasi U3 KOTOPBIX MPOXOIHT
cBoii uuka pa3pa6orku. [Ipu stom o6biuHO pa3smep MORy.IsA
cocTabJser oT 1 1o 3 CTPOK TeKcTa, YTO Pe3KO KOHTpacTH-
pyeT ¢ TpaAHIHOHHBIMH A3bIKaMH. [yt neneil npoMbiiiieH-
HOrO TPOH3BOACTBA INPOrPaMM COUYETAHHE METOHOJOTHH
®opra ¢ cyuwecrByloluMH [14] mpencraBnsieTcsi BecbMa
nepcrneKTHBHBIM, OHAKO IPaKTHYeCKHe pa3paGoTKH B 3TOH
06J1aCTH TOKa He W3BECTHBL

B Hamell crpaHe TakKe IIJH [OWUCKH NPHHLHUIIOB,
aHaJIOTHYHBIX TeM, KOTOpbie HbIHEe OnpenensiorT 3wk Popr,
B 6oJIbllefi CTENeHH HCXOAS U3 TEOPETHYECKHX OCHOB MpO-
rpaMMupoBanusi [10]. dtu pa6oTel NPUBENH K CO3IAHHIO
unTepecubix cucrem ICCIT [9], KOM®OPT [12], cucre-
Mbl TIPOrPaMMHPOBAHUsSI Ha OCHOBe MNOHATHA «pa6ouei
cmecu» [5, 17] u apyrux. MHrepec k s3piky Popt Bospa-
cTaJj MO Mepe NONYyYeHHSI CBelleHHH O HEeM H JNOCTHXKEeHHS
co6CTBEHHBIX pe3yabTaTOB B 3TOH obaactu [2, 6, 18, 20].
YCHIHSIMH 3HTY3HaCTOB CO3[JaHBl CaMOCTOATE/NbHbIE pe-
anusanun Popta, KOTOpble NOJYYalOT pacnpocTpaHEHHe
Hapsily C 3aWMCTBOBAaHHBIMH pealH3andsiMH (CM. MNpH-
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Jgoxenne 2). S3pik PopT BKIIOUAETCs B MporpamMMHOE
obecrieueHHe LIKOJbHBIX KOMIbIOTepoB. Benyrtcsi paGoThl
no annapaTHO# peaJju3anuu sToro s3wlka [12]. B 1985 r.
B pavkax Pa6ouei rpynnbl Mo Te€XHOJOTHH IpOrpamMMHpO-
BaHHs MHKDONpOLeCCOpHOH TexHHKH NpH Komuccum no
texHosorun nporpammupoBanus npu I KHT 6ru1a cospana
HesneBas MOArpynna no sisblky Popt U poACTBEHHBIM CHC-
TeMaM, 3ajfadedl KOTOpoH siBasieTcs 060GLIeHHe U paclpo-
CTpaHEHHe ONbiTa INPAKTHYECKOTO MNpPHMEHEHHS 3THX
CpPeldCTB B Pa3HYHBIX 00JacTAX.

C 1978 r. B CLIIA Beixoaut xkypHaa «®opt JuMeHIIH3»
(FORTH Dimensions) — OCHOBHOE MEePKOAMYECKOE H3-
JaHhe NJf MaccoBLIX NoJb3oBarenell sisbika Qoprt.
C 1979 r. npoBoasiTCcA exerciHble KOH(pepeHUHH, MaTe-
pHajbel KOTOpBHIX, OTpa)amlliHe TOoCJeIHHe IOCTHKe-
HHA B DAa3BUTHH (opT-noaxona, NyOJHKYIOTCA B BHIE
c6opuukoB. C 1983 r. msnaercs xypHan «JlxopHan og
®opr dnnukeHwH 381 Pucéu» (The Journal of FORTH
Application and Research, mupp T'TIHTB — V1467) —
H3faHue NJg NpOorpaMMUCTOB-NpodeccHoHanoB. JKypHasbl
«baiit» (BYTE, mudp B1841) u «[-p 10663 H:KopHam»
(Dr. Dobb’s Journal, wmupp W9464) mnocBsmaT
3Ky PopT cnemnualbHble BBITYCKH.

Ilo cux mop 3HAKOMCTBY IUHPOKHX KpYTOB Hporpam-
MHCTOB Hallell CTpaHbl C 3THM SI3BIKOM INpENATCTBOBAJO
OTCYTCTBHE CKOJIbKO-HHOYIb OGCTOSITeNbHBIX NYyG6JUKalHH
0 HEM Ha pycckoM s3bike. JlaHHaf KHHra SIBJSIeTCSl mep-
BOI TakOH nybyuKalueil 1 HallMcaHa ¢ LeJbio 1aTh Noapo6-
HOe M N0 BO3MOXHOCTH NPOCTOe BBeleHHe B A3bIK PopT.
Mbl HajneeMmcs, UYTO 3HAKOMCTBO C HHTepeCHBIMH NMpPHHLH-
NaMH 3TOTO SI3blKa MO3BOJHT YHUTATeNsIM [O-HOBOMY
B3MVITHYTh HA CBOIO NPOTPaMMHCTCKYIO NPAaKTHKY W Gyjer
HOJIe3HO BO BCeX OTHOLICHHSIX.

Apropel  BblpaxkaloT ry6okyw — 6iaaromapHocTh
I'. C. Kynpsiuepoi, O. H. Konecuukopoit M. B. Okpyruny
3a MoMOIb B NMOArOTOBKEe pykKomHcH. OT3bIBEI O KHHTe
W NpelJOoXKeHHs] MOXHO HampaBJATh No aapecy: 191065,
Jlenunrpan, ya. I3epxkuuckoro, 10, JIO usgarenbctBa’
«MaumHocTpoeHHes.



F'masal

BBEJLEHHE B $OPT

1.1 OcHOBHbIE NMOHATHA

[TpucTynas K M3yueHHIO HOBOro JIJs1 Hac fA3blKa
OpOrpaMMHpOBaHHsA, Mbl Npexie BCero 3ajgaeMcs BOIPO-
CaMH: KakKHe KOHCTPYKLHH eCTb B 3TOM f3blke (KakoBa
MOpP(0JI0THA), KAK OHH 3aMHCBIBAOTCA (KAKOB CHHTAKCHC)
H uTO O3HayaloT (KakoBa ceMaHTHka). Hanmpumep, B Lupo-
KO pacmpocTpaHeHHoM si3blke [lackalb HMeeTcsl OKOJIO
NBaflaTH KOHCTPYKUHUH (uAeHTH(DHKaTOp, uHca0 OGe3
3HakKa, NpHCBaWBaHHe, YyCJOBHBIH OmepaTtop H np.), CHH-
TaKCHC KOTOpPHIX OOBIYHO 334aloT C NOMOLIbIO Ipad-cxeMm
WIH MOPOXKJAIOIUX NpPAaBHJ, a CEMAHTHKY OOBACHAIOT Ha
OCHOBe TOH WJHM MHOH MallWHHOHe3aBUCHMOH MOJEJH BbI-
uncneHudl. YacTe A3blka accembiepa moboit DBM, npen-
Ha3HayeHHas [J11 3alUCH MAIUHHHBIX KOMAaHA, CONEPXKHT
110 OXHOH KOHCTPYKIIMH HA KaXAyi0 KOMaHy. 3anuch TaKoH
KOHCTPYKIMH OOBIYHO NpeicTaBisieT OTHAENbHYIO CTPOKY
H COCTOHT H3 MHEMOHHUYECKOro 0603HaueHHs KOMaHIbl
H pa3MelleHHs OmepaHjoB, a CeMaHTHKA ONpexessercd
B TEDMHUHAaX peajlbHbIX ACHCTBUH, KOTOpble JaHHASA KOMaH1a
BBINOJIHAST HaZ luedKaMH NaMATH, PeTHCTPaMH H LpYTHMH
KOMIIOHEHTaMH apXuTeKTypul SBM.

SIabik @dopt Gosblie BCcero NOXOX Ha A3bIK acceM-
6sepa. Ero cuHTakcHc Takke MakCHMaJabHO NPOCT. 3aNMUCh
KaXIoH KOHCTPYKUHMH (KOMaHAbl) COCTOMT H3 OJHOTO
CJ10Ba — MHEMOHHMYECKOro 0603Ha4yeHHus], B KauecTBe KOTO-
POro MOKeT BBICTYNIaTh 10C/1€J0BATEIbHOCTD JIOOLIX JIUTEP,
He cojep:Kamas npobena. [Ipocrora cuHTaKCcHca AB/seTCH
CJIe[ICTBHEM TOTO, YTO B KayeCTB€ BHIYUC/IHTENLHONH MOLEH
HCro/nb3yeTcss cTekoBas MauinHa. CioBa-KOMaHABL 3TOH
MalllMHBl CHHUMAawT HeoOGXONMMble OIepaHAbl €O CTeKa
H OCTaBJSAIOT CBOH pe3y/abTaThl (ecJH OHH ecTb) Takxke
Ha creke. Takum oGpasom, mporpaMMa, HamucaHHasi Ha
A3pike POpPT, BBHIMNVIALUT KakK NOCIENOBaTeNbHOCTh CJIOB,
KaXJ0€ U3 KOTOPHIX NMOJpa3yMeBaeT BLINOJHEHHe TeX MM
uHbIX AedictBud. CyoBa pasjensiorTcs JIOGBIM UHCJAOM MPO-
6eJIOB U Mepexof0B Ha HOBYIO CTPOKY; OrpaHHuyeHHe HaKJja-
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JbIBAeTCS TOJbKO Ha JJIMHY CJIOBa — OHO JOJIXKHO COIEp-
XaTb He Gosee 31 aurepni. CraHmapT s3blKa Ompenensier
CpaBHHTENBHO He6oubLIolH Habop u3 132 «o6a3aTenbHBIXY
cnoB. Cpelln HMX €CTb CJI0BA, NO3BOJSIOLIME ONpeResiTh
HOBble Yepe3 yxKe HMellinecs U TeM CaMblM pacCUIMPATh
HUCXOJHBIH Hab0Op CJOB-KOMaHA B HYXKHOM JIJisl NaHHOH
3ajayM HanpaBiaeHHH. Hexoropble yacTto Tpebyoumunecs
pacliHpeHHs BKIIOYEHB! B CTAHAAPT B KauecTBe «CTaHAapT-
HBIX pacuIMpeHUii» o6si3aTe/bHOro Habopa CJOB.

BriuucnurenbHasg Mopenb, Jiexalias B OCHOBE SI3bl-
Ka PopT, COCTOUT U3 apecHOro MPOCTPAHCTBA ONMepPaTHB-
HOU mamsATH o6beMoM zHo 64 K Gait, TepmMuHana U mosst
BHellIHeH NaMATH Ha MarHUTHBIX AHcKax o6beMoM o 32 K
6aokoB mo 1 K GaiélT xaxablii. B mpenenax uwmeromerocst
aJpecHOr0 NpPOCTpaHCTBa paclo/araloTcsi CTeK AaHHBIX
H CTeK BO3BPATOB, cJIoBapb, 6ydep 1715 BBOAA € TepMHHAJIA
U 6ydepa njas o6MeHa ¢ BHellHed MaMsThbiO.

Crex Oanmblx OGBIYHO pacrojaraercs B CTaplUHX
ajpecax ONepaTUBHOH MaMATH W HCIOJb3yeTcs A/ mepe-
Jlaud napaMeTpoB M pe3yJbTaTOB MeXKIY HCIOJNHsEeMBbIMH
cnobamu. Ero snemedtamMn sBagioTcd AByX6aHTHble
3HayeHHsl, KOTOpble B 3aBHCHMOCTH OT CHUTYalHH MOTYT
paccMaTpuBaThC PA3NUUYHBIM 06pPa30oM: Kak LieJbie Yyuciaa
€O 3HAKOM B auana3oHe or — 32768 no -+ 32767, kak anpe-
ca onmepaTHBHON nNaMATH B nuanasone ot 0 xo 65535 (orcio-
Ja orpanuyeHne 64 K Ha pasMep ajpecHoro mpocTpas-
CTBa), KaK KONBl JiUTep (AHana3oH 3aBUCHT OT MPUHATOH
KOJMPOBKH) njs o6MeHa ¢ TepMHHAJOM, Kak HoMepa
6710KOB BHelllHeli naMaTH B Axanasode oT 0 go 32767 uau
npocTo Kak 16-paspsinHble 1BOHYHble 3HaueHUs. B nmpomecce
HCIIOIHEHUS CJIOB 3HaueHHs NMOMEILAloTCs Ha CTeK H CHH-
mamorcsi ¢ Hero. IlepemnosHeHHe W UcuepmaHHe CTeKa, Kak
npaBH/JO, He MpoBepsieTcsl; ero MaKCHMaJlbHBIH 00beM
ycraHaBiuBaercsi peanusanuei. CtaHpapT mpegycmaTpH-
BaeT, 4TO CTEK pacTeT B CTOPOHY YOGBLIBAHHUS aJpecoB; 3TO
corjlacyercs C annapaTHoi peanusanuei cteka B 60/bLIMH-
ctBe IBM, KoTOphiEe €e HMEIOT.

Crex 6038paTo6 1O CBOEH CTPYKType aHaJorHuyeH
CTEeKy JaHHbIX, HO HCIOJib3yeTcsl 0cOObIM 06pa3oM HEKOTO-
pPBIMH CTaHIApTHBIMU ClOBaMH (moapoGHee o6 3TOM CM.
B I 2).

Hauanpnyio wacte agpecHoro mpocTpaHcTBa OGHIUHO
3aHuMaer caosapb (HHaue «komodaili») — XpaHUJIHILE
¢J0B M naHHbiX. [To Mepe pacmupenus ucxoiHoro Habopa

8



CJIOB CJIOBaphb pacTeT B CTOPOHY yBejnueHHst afgpecoB. Cre-
[HaJbHbIE CJI0Ba M3 off3aTeqbHOr0 HabGopa MO3BOJSAIOT
ynpaB/fATh BEPLIMHOH cJoBapsd — MOJAHHMATh H ONYcC-
KaTb ee.

Hapsany co crekoM naHHBIX M CTEKOM BO3BpPaToB B
CTapLIMX ajpecax ONepaTHBHOH NaMATH OGBIUHO pas-
Mmelnaercs 6ydep Ha 64-100 6aiT 019 NOCTPOYHOTO BBOAA
dopTt-TekcTa ¢ TepMHHana H GydepHolil nya aast o6MeHa
C BHellIHel AMCKOBOH mamsTbio pa3Mepom ot 1 mo 3 u Go-
Jee K 6ait. Jloctyn K 3tuM 6ydepam U paKkTHUECKHH 06MeH
OCYIIECTBJAIOT CleLuajdbHble CI0Ba H3 00513aTeNbHOrO
Ha6opa.

1.2. PaGora B AHAJOrOBOM pexHMe

IIporpammupoBaHue Ha s3bike DopT sBAAETCH
cyuiecTBeHHO JAuajorobiM. PaGorass 3a TepMHHAIOM,
NPOrpaMMHCT BBOJHUT CJIOBAa-KOMaHIB!, a 3arpyxeHHas
B namatb DBM dopr-cucrema, T. e. peanusanusi si3bika
®opr Ha naHHo# DBM, HeMeaeHHO BBINOMHSIET 0603HaYa-
eMble 3THMH cjoBaMu nedcTBUA. O cBoell rOTOBHOCTH K 06-
paboTke OoyepedHOH CTPOKH TEKCTa (opT-cucTeMa OGBLIYHO
coobuiaeT NpOrpaMMHUCTY CIELHANbHbBIM NpHUrJaLIeHHeM
(HampuMep, 3HaKOM << , KOTOpbifi meyataeTcd Ha TepMH-
HaJe). [TomyunB Takoe npursaueHye, nporpaMMHicT Ha6u-
paeT Ha TepMHHA/le OyepeNHYI0 INOPHHI0 (OPT-TEKcTa,
3aKaHyMBas ee CHenMabHBIM YNPAaBJISAOUUM CHMBOJIOM
(sanpumep, Haxumas kJjaBuuy «Bsom» unm «[lepesop
crpoku»). [TonyuuB curHan o saBepuieHHH BBoAa, ¢opT-
chucTeMa HauMHaeT 06paboTKy BBeleHHOTO TeKkcTa (OH pas-
Melnaercss B Gydepe 415 BBOZAa C TepMHHAJ/a), Bl
B HEM CJIOBA-KOMaHbl H UCHOHAS UX. YcnelHo o6pa6oras
Bech BBelleHHbIl TeKCT, GopT-cucTeMa BHOBb MpHIJIalIAeT
nporpaMMHCTa K BBOLY, H ONHCAHHBIH [UKJI AHajaora nos-
tTopsercs. MHorue ¢opT-cUCTEMBI NOC/IE YCHEUHOro 3aBep-
1mieHHs1 06paboTKH BLIBOASIT HA TePMHHAJ NMOATBEPXKAAl0-
mee coobuedne (o6blyHO OK — cokpalleHHe OT aHIJWH-
cKoro o’kay — Bce B nopsiake). Eciu Bo Bpems 06paGoTku
BBEJICHHOIO TeKCTa BLIIBJASETCH KaKasd-iu60 olun6ka
(HanpuMep, BCTPETUJIOCH HEH3BeCTHOe (HOPT-CUCTEME
CN10BO), TO Ha TePMHHA/N BBIBOLUTCA IMOsICHSIOLIEE CO-
o6uieHne, 06paboTKa BBEJAEHHOTO TEKCTa MpeKpallaeTrcs
H ¢dopT-cucTeMa NpHUIJjallaeT NpOrpaMMHCTA K BBOAY
HOBOTO TeKCTa.



I 51 3aBepiieHus pa6orb! OGBIUHO NpeaycMaTpUBAIOTCH
crenuanbHble CI0Ba-KOMAaHJBL.

HenocpencrTseHHo BBOLMTh C TepMHHana GoJjblIHe
¢opT-TekcTEl Heyn06HO, MOITOMY HX XPaHAT BO BHeHIHeH
NaMaTH Ha JHUCKaxX, a C TepMHHAJa NPOTPAMMHCT BBOJMT
TONBKO CJI0OBa-KOMaHIbl, OTChUIAOLIHE (opT-cHcTeMYy
K 06paGoTKe TeX WIH MHBbIX GJOKOB W3 BHEIUHeH NaMsTH.
Jna co3paHus M McnpaByieHUs QOPT-TEKCTOB BO BHELIHEH
MaMSsITH HCIIO/b3YETCs TEeKCTOBBIA pelakTop, KOTOPLIH ABJSA-
eTcsl CreluaJM3HpOBaHHBIM pacliHpeHHeM (opT-CHCTEMBL.

1.3. CteKk ZaHHBIX H BBIYHCJEHHUS

Kak yxe roBopu/och, B OCHOBE BbIYHC/HTEIbHOH
Mozmend Anasi s3plka DopTt JeKUT crekoBas mamuHa. Ee
KoMaHabl (cioBa B A3bike PoOpT) OGHIYHO HCMOAB3YIOT
B KayecTBe CBOHX ONEPaHIOB BepXHHe 3JIEMEHTHl CTeKa,
y6upasi X CO CTeKa W BO3Bpalllas pe3yJbTaThl (ec/ld OHH
eCTb) Ha MecTO omepaHnoB. Kak nmpaBuio, c/I0OBa HCHOJb-
3YIOT OLHO-IBA BepXHHUX 3HAueHHs Ha creke. [l MX onu-
caHusi 6yleM NPHMEHSITh CIEAYIOLLYI0 qHarpamMMmy:

Ilpu stoM cunTaem, yTO caMoe BepxHee 3HayeHHe B CTeKe
(mocnenHee mo6aBJeHHOE) HAXOAHTCA CIpaBa.

Jasi paboTel ¢ COGCTBEHHO BEepIUHHOH CTeKa HMeloT-
cs clepylollye CJOoBa:

DuP A -==> A,A
DROP A ==->

OVER  A,B ===> A,B,A
ROT A,B,C ===> B,C,A
EWAP  A,B --=) B,A

Caoso DUP (or DUPLICATE — nyGaupoBats) RyG6.u-
pyeT BepLIHHY CTeKa, 106aB/ifs B CTEK elie 0JHO 3HaueHHe,
paBHOe TOMy, KOTopoe 6bio Ko 3toro BepxHUM. CioBo
DROP (c6pocutn) yGupaer BepxHee 3HaueHdHe. CJI0BO
OVER (uepe3) ny6aupyeT 3HaueHHe, Jexaluee Ha CTeke
HenocpenctBeHHo moa BepxHuM. CaoBo ROT (ot ROTA-
TE — Bpawmars) HUKIHYECKH NepecTaB/sieT IO YacOBOH
CTpeslKe TPH BEePXHHX 3HaueHus B creke. Hakonen, cioBo
SWAP (o6meHITb) MeHSieT MecTaMH ABa BEpPXHHX 3Ha-
YeHHUS.
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MoxHo pa6oraTh ¢ J0GBIM 3JeMEHTOM CTeKa C Io-
MOILBIO CJIOB

PICK An,An-1,...Ao0,n =---> An,An-1,...R0,An
ROLL An,An-1,...Royn ===> An-1,...R0,An

Cnoso PICK (B3sTb) ny6aupyer n-#i 3JeMeHT cTeka
(cumnrasi or Hyns), tak yto 0 PICK paenocuasao DUP,
a 1 PICK paBnocunbHo OVER. Caoso ROLL (mosep-
HYTb) UHKJIHUYECKH MEepecTaBJ/isieT 7 BEPXHHX 3JEMEHTOB
cTeka (ToXKe CuHTasi OT Hy/A) MO 4acOBOH CTpeNKe, Tak
yro 2 ROLL paBnocuabHo ROT, 1 ROLL paBHocunbuo
SWAP, a 0 ROLL sBasiercs myctoit omepamuei.

Yro6el «yBHIETb» BepXHee 3HAayeHHe Ha CTeKe, Hc-
no/nb3yercl CJa0OBO. (Touka) A -, KOTOpOe CHUMAaer
3HayeHMe C BePLIMHBL CTEKa U MeyaTaeT ero Ha TepMuHaje
KaK 1eJioe yucio B CBO60AHOM dopMaTe (T. e. 6€3 BeLylux
HyJeH H CO 3HAaKOM MHHYC, €CJH YMCJIO OTPHIATENBHO).
Beien 3a nocnenneit undpoii uucia c10BO-TOUKA BHIBOAHT
oJuH npobes, 4To6Ll BLIBOLUMBIE MOAPAL YHC/Ia HE CIHBa-
JIUCb B CIVIOLIHOH psin uudp. Ecan nporpammuct xouer,
yroObl HameyaTaHHOE 3HaueHHe OCTAJOCh HA CTEKe, OH
nonxeH ucnojHutb Tekct DUP .. Caoso DUP cosmact
KONUIO BepXHero 3HaueHHsl, a TOYKa ee pacneyaraeT H
y6epeT co creka.

ITepeuncienHble Bbilie cjgoBa paboTalOT €O 3Haue-
HHAIMH, yXKe HaXONSIUMMHUCH B CTeKe. A Kak 3aHeCTH 3Ha-
qyeHnue B crek? SI3bik @opr HMeeT cienyioliee 3aMeyaTellb-
HOe NpaBUJO yMOJYAHUA: €CIH BBEJEHHOE CJO0BO (OpT-
CHCTEeMe He H3BeCTHO, TO NpexIe ueM coobGuiaTh NpPorpam-
MHCTy 06 ouu6Ke, (popT-cHCTeMa NbITaeTCs MOHATH 3TO
CJ0BO KakK 3amluchb yucia. Ecau cJIOBO COCTOHT M3 ONHHX
IU¢p C BO3MOXKHBIM Hauya/lbHbIM 3HAKOM MHHYC, TO OLIHG-
KH HeT: CJI0BO CYHMTAeTCs H3BECTHBIM H €ro melicTBHe
COCTOMT B TOM, YTO JAHHOE YHUCJAO KJlajercid Ha Bep-
IIHHY CTeKa.

'l}:enepb y Hac JOCTaTOYHO CPeACTB, YTOGHI NPHBECTH
npuMepbl auasora. PaccmoTpuMm caeaymoumuil  OpoTOKo
paboThl:

0K
> BWAP . . .
675 0K
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B orBer Ha npuriaileHne K BBoay (3Hak > , meyaTaeMblil
CHCTEMOH) NpPOrpaMMHCT BBOJNUT TPH uHcla: 5, 6 u 7.
O6pa6atbiBasi BBeleHHBIH TEKCT, GOPT-CUCTEMA KaeT 3TH
yucla B YKa3aHHOM INOpSAJIKE HA CTeK M [0 3aBepileHHH
06pabOTKH BBIBOAHT NOATBepxiamollee coobuieHne OK
H BHOBb NpHIJIallIaeT NporpaMMucTa K BBoAy. [aJjee mpo-
rPaMMHCT BBOLHUT T€KCT M3 ueTblpex cioB: SWAP u Tpu
Toukd. VcnonHss atu cjoBa-koMaHawl, GopT-cHcTeMa Me-
HSleT MecTaMH 1Ba BepXHUX 3/eMeHTa cTeka (5,6, 7—
5,7,6,) u 3aTeM noouepefHO TPU pa3a CHUMAaeT BepxHee
3HaueHUe CO CTeKa W nmeyataer ero. B pesysnbrare Ha Tep-
MHHaJie nosiBysieTcst TekcT 6 7 5 U cooGuieHue OK, ykasml-
Bamoollee Ha 3aBepllieHue 06paGoTKH, [TOCTIE YEro CHCTeMa
BHOBb BblJaeT NPOTPaMMHCTY IpHIJalmieHde Ha BBOJ.

[ns BHeIIHero npejacTaBJeHUA YHCEJ HCNOJAb3yeTCs
CHCTeMa CUHC/eHMs, 3ajaBaemasi nporpaMmmucroM. Cral-
IapT s3blka INpeiycMaTphuBaeT CJENyOLIHE CJI0Ba MJsA
nepek/aioueHns B HauGoJsee obuieynorpe6GuTesnbHble CHC-
TeMBbI:

DECIMAL -—=) fecartwunas
HEX =——=) wecTHADUATHPHYHAS
OCTAL m——=) BOCRMEPHYHAR

[TepBoHaua/bHO ycCTaHaBJAWBaeTCsl AeCATHYHAs CHCTEMA.
Ecin B npomecce pa6oTel 6yaeT HCIOAHEHO, HanmpHMep,
cioo HEX (or HEXADECIMAL — uiecTHaguaTupuu-
Has), TO NPH NajbHeHlleM BBOAE M BbIBOAe uucea 6yner
HCTONb30BATLCA 1IEeCTHAALATHPHYHAA CHCTeMa ¢ LHDpamMu
or 0 1o 9 u ot A 5o F 1o Tex nop, moka ocHoBaHHe CHCTEMBI
cyucaeHHs He 6yneT BHOBb H3MeHeHO. BHyTpeHHHM XKe
HnpencTaBJIeHHEM uYHcea SABJASeTCHA OOLIYHBIA JBOHYHBIH
IONMOJHHUTENbHBIH KOJI, NpHMEeHSieMblH B GOJbIIHHCTBE
cyuectpyowux IBM.

Ci0Ba-KOMaHAbl, BLINOJHALIINHE apH(pMeETHUECKHE
omepanMH Haj, YHCIaMH, SIBJASIOTCA OGLIENPUHSATHIMH Ma-
TeMaTHYeCKHMH 0603HauyeHUSIMHU:

+ A,B --=> cywmMa A+B
- A,B =-=-> paasHocTe A-B
A,B ===> nponosedenne A¥B
AyB ===> wyacrtHoe oT A/B
MOD A,B =-=> ocrarok or A/B
/M0D A, =--=> ocrtartow or A/B, dvacrtHoe or A/B
ABB A ===> ablcONWTHAN BERNWYMHA A
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NEBATE A -=--)> gHavueHHe C obpaTHuM AHAHOM -A
1+ A =-=> A+l

1= A ==-> A-1

2+ A ===)> A+2

2- A -=--> A-2

2/ A ==-> vacrTHo® ot A/2

IIpu coKeHUH, BBIYHTAHHN U YMHOXKE€HHH He YUHTHIBAeTCst
BO3MOXHOCTb [IepENONHEHHUS, B C/Iyyae ero BO3HUKHOBEHHUS
ucrnonab3yoted maamwue 16 paspsinos pesyabrara. Takas
apudmeTHKa Ha3biBaeTcsl apugmerurkoll no mooyao 65536
(2 B cTeneny 16); ee OCHOBHOE JOCTOHHCTBO COCTOUT B TOM,
YTO OHA [aeT OJMHAKOBble B JBOMYHOM IIpPeNCTaBIEHHH
pe3yJabTaThl HE3aBHCHMO OT TOTO, Kak NOHHMAIOTCH oOlle-
paHipl: KaKk ydHcia co 3HAKOM B nuamaszoHe or — 32768
10 + 32767 unu Kak upciaa 6e3 3Haka B auamasoHe ot 0
1o 65535.

Onepauun  penenusi / , MOD u /MOD  paccmarpu-
BAIOT CBOM ONEepaHbl KaK Yucsa co 3HakoM. M3 HecKosbKHX
HU3BECTHBIX MaTeMaTHYeCKHX ONpejieNeHHH NesieHHs ¢ oc-
TaTKOM (KOTOpble NO-pPa3HOMY TPAaKTYIOT Cjaydyad, Korja
onepaHibpl UMeOT pa3Hble 3HAKH WX 06a OTpHUIATENbHBI)
A3plk POPT HCHOMB3YeT TaK Ha3bIBaeMOe dedeHue ¢ HuxcHel
epanuyell: OCTaTOK HMeeT 3HAK JeJUTe]s HJIH paBeH
HYJI0, a 4acTHOe OKpYIJfeTcd A0 ero apudMeTHUeCKOH
HUKHe# rpanHunsl («mosnas) [11]. Bo MHorux 3BM, umeio-
IIUX anmaparHyio peanH3alMio JeJleHUSl, NPUMEHSIOTCA
IpyrHe npaBusa /151 ONpefie/leHHUsi YacTHOrO WM OCTaTKa,
OlHAKO 3TO OOBIUHO He BBI3bIBAET TPYAHOCTEH MpPH MpPOr-
paMMHpPOBAHHHU, NOCKOJbKY CaMbli BaxHblH cjaydya#i ¢
HeOTpHIaTe/lbHBIMH OMepaHfaMH Bce ONpeae/ieHHs Tpak-
TYIOT OAHHAKOBO.

IIpn BBIMOJNHEHHH [e/eHHS] BO3MOXHO BO3HHKHOBEHHE
OIMGOYHOH  CHTyalUH, €CAH JeNUTeNb — HyJdb HJH
yacTHoe He yMewiaercssi B 16 paspsamoB (mepenonHeHue,
BO3HHKAalOUlee NpH JejeHnH — 32768 Ha —1).

Onnomecrnble onepaunu ABS u NEGATE urnopupyior
nepenoJHeHHe, BO3HMKalOllee B TOM €IHHCTBEHHOM CJy-
yae, KOTJa oONepaHIOM SABJsIeTCH uHcA0 — 32768, BO3-
Bpamas B KayecTBe pesysabrara 0.

Hakonen, opHomecTHele onepauun 14 ,1— 24,
2 — BLINOJHSAIOT AEHCTBHE, OTPAXKEHHOE B HX MHEMOHHKe:
yBeJIMUeHHe HJH YMeHblIeHHe 3HaUeHHsI Ha BepIUHHE CTeKa
Ha 1 uau 2; aHanOrHYHO CJIOBO 2/ BO3BpallaeT 4acTHOE
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OT [&7eHMa CBCEro napamerpa Ha 2. DTH C/10Ba BKJ/OYEHB
B CTangapT BBHUAY 4YAaCTHOTO HCIC/b30BAHHSA COOTBET-
TOYRLIUX JAeHCTBHH.

Hcnonb3coBanne cTeka M XpaHEHIsT MPOMEXYTOU-
HBIX 3HAUeHHUH ecTeCTBEHHHIM 00pa3oM NPHBOJAHT K Tak
Ha3blBaeMOH «06paTHoil roabCKod ¢hopme» — OLHOMY H3
cnocoSoB 6ecckoSouHOH 3anmucH apu@MeTHUYeCKHX BHIpa-
SKEeHHl, NoApasyMeBalolleMy NOCTAHOBKY 3HAKa OMNepalHiu
nocae omepannos. Hanmpuwmep, Buipaxenue (A/B-+C) =
(D+E — F*(G — H)) 3anuceiBaercst cjenyoimum c6pa3om:
AB/C+4+ DE#*FGH — # — %. OueBujHO, UTO 3TOT
TekcT BuimoaHuMm st Popra, ecnu A, B u 1. 1.— cnosa,
KOTOpble KJIaLyT HAa CTEK MO OZHOMY uHcay. Takum o6pa-
30M, ¢GOpT-CHCTEMY MOXKHO HCNO/b30BATh KaK Ka/bKy/f-
Top. UTo6bl BLIUMCIHTD, Hampumep, 3Hauenue (254 18+
+32) #5, mocTaToyHo BBeCTH TakoH Tekct: 2518
+32 4+ 5%.. B orBer cucrema HameyaTtaer (HCHOJHSASA
TOUKy) orBer — 375.

Yro6bl TMOBBICHTb TOYHOCTb BHIYHCJIEHHH B NOC/AENO-
BaTebHOCTH YMHOMKeHHe — JeJIeHHe, CTaHAApT MNpenyc-
MaTpHBaeT ABAa HeOGBIUHBIX CJIOBA:

*/ A,B,C =---> wyactHoe ot (A%B/C)
«/MOD A,B,C =--)> ocrtartoK, vwacruoe or (A*B/C)

Oco6eHHOCTb 3THX CJIOB COCTOHT B TOM, YTO NPOMEXKYTOY-
Hblfi pesyabtarT A#B BhiunciasieTcsa ¢ JBOHHOH TOYHOCTHIO
¥ B KauecTBe fenuMoro 1ist C Hcnoab3yloTcsl Bce ero 32
paspsina. OkoHuaTelNbHBIE 3Ke pe3yJabTaThl SBJIAITCH
16-pa3psAfHBIMH YHCJIAMH.

Hapsiny ¢ omucanHo# Boile 16-paspsnHolt apudwme-
THKOH, A3biKk PopT HWMeerT noJAHBIH HaboOp CpeAcCTB NJA
pa6oThl ¢ 32-paspAnHBIMH LEeJbIMH YHCIAaMH uyepe3 CTaH-
JapTHOe pacliupeHHe ABOHHOH TOYHOCTH. BHyTpeHHHM
NpeAcTaBJIeHHEM TaKHX uHcesa sBJsercA 32-pa3psagHbli
JBOWYHBIH HOMOTHUTENbHBIH KOJI, NpeACTaBASIOMUA HX KaK
yucjaa co 3HAKOM B Juana3oHe ot — 2147483648 no
42147483647 wuaM Kak yucga 6e3 3HaKa B JHana3oHe
or 0 mo 4294967295. Ilpu pa3smelieHHH B CTeKe YHCJIO
IBOHHOM TOYHOCTH 3aHHUMaeT [Ba 3/JeMeHTa: BepXHUHl —
cTapuiasi IOJIOBHHA, pedbl Ayl — Maanwas. Takoe pac-
NOJIOXKEHHE JIeJIaeT IPOCThIM Nepexol, OT NBOHHOH TOYHOCTH
K o6GbluHof uepe3 cjgoBo DROP . PacuivpeHue 1nBOHHBIX
4yHcea BKJIOYaer ClefyloliHe Ca0Ba:
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2DROP AR --->

2DUP AR ===> AA,AA

20VER  AA,BB =---> ARA,BB,RA
2ROT AA,BB,CC ---> BB,CC,AA
2BWAP  AA,BB =---> BB,AA

D. AR ===>

L+ AA,BB ---> cyHMMa RA+BB

D- AA,BB -=--)> pasHocTe AA-BB

DABS AA ===> abBceonkTHas BenHukHa AA

DNEGATE AA ===> wuncno c clparisd eHEKOM =AA

3nech o6o3nauenye Tuna AA nopuepkHBaer, 4yTO 3HAUEHHE
3aHUMaeT JABa 3JIeMEeHTa CTeKa. XOTS CTaHJapTHoe pac-
LIHPeHHe 5TOr0 He MPeAyCMaTPUBAET, BO MHOTHX peann3a-
nuax f3elka @PopT 3TOT psAA NMPOAONKAIOT ONEpalHu
YMHOMKEHHS H JeNeHHS:

D# AA,BR ---> npokasedenne AA%BB
D/ AA,BB =--)> vacTtHo® ot AA/BB
DHOD AAyBB ---> octatok ot AA/BB

OnepaHpaMM H pe3ynbTaraMu INepedyMC/IEHHBHIX CJIOB
SIBJSIIOTCSl 3HaUeHUs] JBOHHOH IJIMHBI, 3aHMMalolliHe Mo JBa
3JIEMEHTA CTeKa KaxIblil; 3TO 0OCTOATENBCTBO OTPaXKEHO
B MHEMOHHKe, HauHHaoluedcss ¢ Uudpel 2, Korpa nBa
3/J€eMeHTa CTeKa BBICTYNAIOT KaK OJHO LeJoe, UK C GYKBBI
D (or cnoa DOUBLE — npBoiiHoii), Korga peub HAeT
06 apu¢mMerHyecKoM 3HAUEHHH NBOMHOH AJHHBL

Cuenyioliye iBa cJoBa SBJASIOTCS IME€PEXOMHBIMH MEXK-
Ly apH@MeTHUeCKHMH ONepaunUAMH OAMHAPHOH H
IBOHHOH TOYHOCTH; HX MHEMOHHKa BKJuYaeT 6ykpy M
(ot caoBa MIX — cmecn) u U (ot cnoBa UNSIGNED —
6e33HaKOBbBIN) :

UM A,B ---> CC
UM/MOD  AA,B ---> C,D

Cnoso UM+ nepemHoxaer onepananl A u B kak 16-pas-
psinHble yKucaa 6e3 3Haka, BO3Bpauias Bce 32 paspsna mo-
ayuuBmerocs npouspenenus. Croso UM/MOD paccmar-
puBaer 32-paspsAnHoe aeaumoe AA W 16-pa3psanHbli
Ideautenb B kak uncaa 6e3 3Haka ¥ BO3Bpailjaer nojydaio-
mueca 16-paspsagdpie octatok C u uyactHoe D. Ecau ge-
JUTelb — Hy/b WJIH dYacTHoe npeBbliiaer 65535, T0 3TO
paccmarpuBaercsi Kak Ouu6ka. [das mepexona K ABOHHOM
TOYHOCTH C yyeTOM 3HaKa MHOTHe peaju3alii UMEIOT CJIOBO

15



S> D A — AA, xotopoe paciiupsieT MCXOJHOE UHCI0 A
[0 yKca [BOHHOH TOUHOCTH paclpoCTPaHEHHEM 3HAKOBOTO
paspsza.

UroObl NpH BBOAE pas/jnyaTh 4YHCaAa JBOAHOH H ONH-
HapHOH TOYHOCTH, B COPMYJHPOBAHHOE BBbILIE MPaABUJIO
yMoJluaHHS BHeceHa OrOBOPKA: ec/M He HaHJeHHOe B CJO-
Bape CJ10BO COCTOHT TOJbKO H3 UM P ¢ BO2MOXKHBIM HauaJlb-
HBIM 3HAKOM MHHYC, TO 3TO YHCJO OAHHApHOH TOYHOCTH,
a ecaH B CJIOBO BXOASIT TOYKH (B JiI06OM MecTe), TO 3TO
yucao aBoiiHo# aauHel. [lpumep ucnonbsoBaHuss ¢opt-
CHCTEMBl KaK KaJbKyJadaTopa A5 paboThl ¢ YUCJIaMH JBOM-
HOH JJIMHBI NpeACTaBJisieT CJAeLyIOHUA NPOTOKOA PabGoThi:

> 1234567. 7654321. D+ D.
8888888 0K

B orBeT Ha npuraanieHue (3HaK = ) NPOrpaMMHCT BBOAUT
IBa YHCIa OBOMHOH [JIMHB, ONEPALHIO CJIOXKEHHS 3THX
4ucea W ONepainuio NeyaTH pe3ysabraTa. BuimoaHss yka-
3aHHble JeHCTBHUS, (GOPT-CHCTEMA MEuaTaeT OTBeT (3aMeTh-
T€, YTO OH y¥Ke He COAEPXKHT TOUKH) M NMOATBepxKiamliee
cooGuenne OK.

1.4. BBeaeHHe HOBBIX CJIOB

3ameuarenbHoe CBOHCTBO si3bika PopT — 3TO BO3-
MOXKHOCTb BBOJHUTb B HEro HOBble CJIOBA, pacUIHpss TeM
camMbiM Ha6op ero KOMaHX B HYXKHOM INpPOIPaMMHCTY
HanpaBJ/eHHH. [ls1 BBeleHHS HOBBIX CJIOB Yallie BCETO
HCIONb3yeTcsl onpedeseHue uepe3 080eTouue — onpeje-
JieHHe HOBOrO C/I0Ba uepe3 YiKe H3BecTHhle. Takoe ompe-
IeleHde HauyMHaeTCcsl CJIOBOM : (IBOETOUME) M 3aKaHYH-
BaeTcsl CJI0BOM ; (Touka ¢ 3anatoi). Cpasy nocsie 1BOeTo-
4Yus HIeT oNpejenseMoe CJI0BO, a 3a HUM — MOCJeNOBa-
TeJbHOCTb CJIOB, YEPE3 KOTOpPbIE OHO onpenensiercsi. Hanpu-
mep, TekcT: S2 DUP « SWAP DUP * + ; onpepnensier
cioBo S2, BhIUMC/SIONIEe CYMMYy KBaJpaToB JBYX YHcel,
CHHMaeMblx ¢ BepuidHbl cTeka S2 AB — Asx2 4 B2 .
[Tocse BBOLa NaHHOTO OMHCAHUS CJIOBO S2 MOXKHO HCHOJ-
HAATb M BKJ/IOYaTbh B OMHCAHHUA ApyTux cnaoB. [Ipu co3nanum
TaKHX OnpefeNeHHH pekoMeHJyeTcsl TLHATelbHO KOMMEH-
THpOBaTh Bce H3MeHeHHs1 creka. CiioBo ( (OTKphIBamOLIas
Kpyrnasi ckoGkKa) OTMeuaeT HayajJo KOMMEHTapHs; Bce
cJeqyIolLIHe JUTephl 10 NepBOH ) (3aKpblBaloleil cKOGKH)
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CYHTAIOTCS KOMMEHTapueM M Npd o6paGoTKe BBOAHMMOrO
(opT-TeKcTa NPONYCKAIOTCA.

[lepenuiueM mNpHBeleHHOe Bbillle OINpeje/ieHHe CJo-
Ba S2, moka3blBaf COCTOSIHHE BepUIMHBI CTe€Ka TMocie
UCTONHEHHA KaxXJ0H CTPOKH:

¢ B2 ( A,B ===> A*%2+B¥#2 cymma kpabdpartos)

DUP ( A,B,B)
& GSWAP ( B¥#2,R)
DUP + ( Br#2,A%*2)
+ ( A%*2+Bx¥2)

[To-BuaMMOMY, MHHHMAaJbHBIM TpeGOBaHHEM K 10-
KYMEHTHPOBAHHOCTH ONpeNEeJeHHsl cJelyeT CYUTaTh 3a-
JaHie HauaJbHOTO H KOHEYHOro COCTOSIHMH BepIUIHHH
cTeka npu pabore cjoBa.

Paccmotpum noxpobree pa6oTy GopT-CHCTEMBI BO Bpe-
Mf ONpeJeseHHsl HOBLIX CI0B. MBI y:Ke 3HaeM, uTo NOJyYHB
OT NpOrpaMMHCTa OuepefHYIO MOPLHIO BXOXHOTO TEKCTa,
dopT-cucTeMa BbiAesLT B Hell OT/e/IbHBIE CJI0BA H HILET HX
B CBOE€M cJoBape. ATy paboTy BHINONHAET TEKCTOBBIA HH-
Tepnperatop (opr-cHcreMbl. Eciu c/I0OBO B cjioBape He Hail-
JleHO, TO TeKCTOBbI MHTEpNpeTaTop NbITAeTCAd NOHATh €ro
KaK 4HMC/Io, HCIOMb3Ysl ONHCAHHOE BhILle MPaBHJIO yMoJ4ya-
Husi. Ecsin c/1oBO HaliieHO WJIM 0KAa3aJoch 3aMUChbI0 YHCIA,
TO Ja/nbHelllIHe NeHCTBUSI HHTEpIpeTaTopa 3aBHCAT OT €ro
TEKYLIET0 COCTOSIHUSA. B Kax bt MOMEHT BpeMeHH TeKCTo-
Bblii MHTEPNpeTaTop HaXOAMTCH B OJHOM H3 JBYX COCTOS-
HHUHA: B COCTOSIHUM HCIIOJIHEHUS WM B COCTOSTHHH KOMITHJISA-
uuu. B cocroanuu ucnoanenus HaiiileHHoe ClIOBO HCIOMHSA-
ercst (T. e. BUIOJMHSIeTCH JelCTBHe, COCTaBJsIolllee €ro
CEMAaHTHKY), a YHCJIO K1aeTcs Ha cTeK. Ec/n e uHTepnpe-
TaToOp HAXOAUTCH B COCTOAHUU KOMNUAAY UL, TO HAlEHHOe
CJIOBO He UCIOJIHSAETCS], 8 KOMIU/IUPYeTCH, T. €. BK/IoyaeTcst
B CO3/laBaeMylo NOoC/Jef0BaTeNbHOCTD NeHCTBHH 1Js ompe-
IeJITeMOoro B NaHHblH MOMeHT c/oBa. HalineHHoe H cKOMIIH-
JHpOBaHHOE TaKUM o06pa3oM ¢J0BO 6yneT HCIOJHEHO
Hapady ¢ IPYyrHMH TAKHMH CJIOBAaMH BO BpeMsl UCIIOJHEHHS
onpejesieHHOro Yepe3 HUX caoBa. Ecau Tpe6yercs cKkoMMnu-
JIHPOBATbh YHUCJIO, TO TEKCTOBBIH MHTEPHPeTaTop KOMIHJH-
pyeT oco6blif JHTepaJdbHBI KOX, KOTOPBIH BO BpeMs
HCMONIHEHHS NOJIOXKHUT 3HAueHHe NAHHOI'O yHhcsaa Ha CTek.

[Ipocnenum 3a paGoOTOH TEKCTOBOTO HHTeplperaTopa
no o6pa6oTKe y:Ke PaccCMOTPEHHOTO ONpefeNeHHs CJ10Ba
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:S2DUP « SWAP DUP % + ;. TIlpeanofoxum, UTO
nepes Haua/loM 06paGOTKH BBEICHHOH CTPOKM HHTep-
npeTaTop HaXOAUTCS B COCTOSIHMH HCMOJNHeHHs. [TepBbIM
C10BOM fIBJISIeTCS : (ABOETOYHE), KOTOPOE HCHIOJHAETCS.
Ero cemaHTHKa COCTOMT B TOM, YTO M3 BXOJHOH CTPOKH
BLIOUpaeTCsl oyepefHOe CI0BO U 3aNMOMHHAETCH B KaueCTBe
CIIpeJeNsieMOoro, a MHTepNpeTaTop mepexJioyaeTrcs B COC-
TosiHHe KoMmnuasauuu. Crenyiouide croBa, KOTOpPble HHTEp-
nperatop 6yAer H3BJeKaTb U3 BXogHOH cTpokH ( DUP, «,
SWAP u T. A.), 6YAYT KOMIIHJIHPOBATbLCS!, a HE HCIOIHATh-
cfl, TaK KaK MHTepIpeTaTop HaXOAUTCHA B COCTOSHHH KOM-
nuasuud. B pesysnbrare ¢ omnpenenseMbiM CiOBoM S2
CBAI3bIBAETCSA NMOC/AEA0BATEbHOCTh AEHCTBUMA, OTBEYAIOLIAN
3TUM caoBaM. [lpouecc BHAENEHHS M KOMIHJSIHH CJIOB
6yJeT NpOmOMKATbCA N0 TeX NOp, NOKa He BCTPETHTCH ;
(Touka c 3ansiToH). 3TO CJA0BO 0COGEHHOE, OHO MMEEeT TaK
HasblBaeMbli «NpU3HAK HEMEIJIEHHOTO HCIIOJIHEHHSI».
CJyioBa ¢ TaKMM NPH3HAKOM HCIOJHSIOTCH HE3aBHCHUMO OT
TEKYLIero COCTOSHHUS TEKCTOBOTO HHTepIpeTaTtopa, Mos-
TOMY TOUKA C 3aNATOi GyeT BTOPbIM HCIIOJHEHHBIM CJIOBOM
nocne apoerounsi. CeMaHTHKA TOYKH C 3aNSAITOH 3aK/I04aer-
cfd B TOM, YTO IOCTPOEHHE ONpeleseHHsi, HauaToOro JBoe-
TOYHEM, 3aBepIllaeTCcss H HHTepPNPeTaTop BHOBL NepeKaoya-
eTc B cOCTOsiHHe ucnoJHeHusi. [lostoMy mnocne BBOzxa
onpefeseHHs cJoBa S2 MBI TYT e MOXEM NPOBEPHTH,
KaK OHO pa6GoTaeT Ha KOHKPETHbIX 3HAYEHHSX:

y 5 4 82 .
41 0K

CrnoBa ¢ MpH3HAKOM HeMeJJIeHHOTO HCMOJHEHHS (APyruM
NpPHUMEepPOM TAKOTO CJIOBA TIOMUMO TOYKH C 3aMsITOH ABJSETCA
OTKpbIBaloLlas Kpyraas cKo6ka — Haya/lo KOMMEHTAapHs)
BHIOJHAIOTCA N0-PAa3HOMY B 3aBHCHMOCTH OT COCTOSIHHSA
TEKCTOBOro HHTeprperaropa. HekoTopble M3 HHMX Haxe
HCIIOJIb3YIOTCH TOJMBKO B OfIHOM M3 3THX cocTosiHui. [ToaTo-
My Ha Jguarpamme Ajsl TakHX CJI0B GyaeM OTMeuaTh 3TH
clyyad, CIenua/jbHO YKasblBasi COCTOSIHHE KOMITHJSIIIHH

(===

- (koMnuNauNg)

C/10BO ( B 0GOMX COCTOSIHHSIX AEHCTBYeT OZMHAKOBO:
NpONyCKaeT Bce CJeAyloliie BBOAUMBIE JIUTEPH 10 3aKPhl-
Balouled Kpyrao#l CKOGKH BKIOUHTENLHO WJIH A0 KOHIA
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BBEIEHHOH CTPOKH, €CJH 3aKphiBaiolias CKoOKa OTCyT-
CTBYeT.

CJioBO ; AONYCTHMO NPUMEHSATb TOJbKO B COCTOSIHHH
KOMIUJSIHH: ; = (KoMnuaAuua). OHo 3aBepuraer noctpo-
eHMe HOBOTO OIpeae/eHUs H NEePeKa0YaeT TeKCTOBBIH MH-
TEPIPETATOP B COCTOSIHHE HCIOJHEHHS.

Ciaoso IMMEDIATE (HeMenJeHHbIH) — ycTaHaBIMBa-
eT MPHU3HAK HeMeJJIEHHOTO HCHOJHEHHS MJIS IOCJeLHEro
onpenenenHoro ciaopa. (IlogpoGHee HcnoOnb30BaHHE 3TOTO
npuM3HaKa paccMarpuBaercd B m. 1.7.)

BBeneHHbIE CIOBA MOXKHO HCKJ/IOYHTb H3 CJIOBapA C IO-
momubio cioBa FORGET (3a6eiTh) — , KOTOpOE BoiGUpaer
U3 BXOJHOH CTPOKH CJIEAYIOIEe CJIOBO U HCKIIOUAET ero U3
cja0Bapsg BMECTe CO BCEMH CJIOBaMH, ONpeneseHHbIMH
nosxe.

PasGepeM ciaenyomuil npoToKosa Auajora:

¢ > 2 2

4 0K

> 12 3
0K

> 2 2 ¢,
9 0K

> FORGET 2
0K

CHayajia mporpaMMHCT BBIYHC/ISIET MPOH3BENEHHE OT yM-
HOXKeHHsl 2 Ha 2 u nosyyaer orBetr 4. Beens 3arem ompe-
JleJieHHe CJ10Ba 2 KaK YyHcaa 3, OH B faJibHeHueM nosaydaer
yxe napyrod oreer. MCKJIIOUHB 3TO ompene/ieHHe CJoBa
2 yepe3s FORGET, oH Bo3BpamiaeTrcst K NpexKHed ceMaH-
THKe cJioBa 2.

B nmpouecce paGoTH TEKCTOBOrO HHTepHperaTopa Mpo-
TPAMMHCT MOXKET IepeKJIouYaTh €ro U3 COCTOSIHHSl KOM-
NHJSALHHE B COCTOSIHHE HCIOJHEHHS] H O6pPaTHO C MOMOLIBIO
cioB [ (oTKpblBawias KBagpaTHas cko6ka) — u | (3a-
KpblBalouiass KsajpatHasi cko6ka) —. CjoBo [ umeer
NPHU3HAK HEeMEeJJIEHHOTO UCIIOJHEHHS U epeK/1I04aeT HHTep-
npeTaTop B COCTOSHHE HCIIONHEHHS, a CJIOBO | mepek/aiouaer
ero B cocrosiide KoMIuaAuud. OGBIYHO 3TH CJIOBA HCMOJb-
3ylOTCSl BHYTPH OIpeJeseHHs1 uepe3 [BOETOYHE, UYTOGHI
BBI3BATb UCIIOJHEHHE CJIOBA HJIH [PYIIIH CJOB, HE HMEIOUIHX
NpH3HaKa HeMeJJeHHOro Hcrno/HeHus. Hampuwmep, ecnn
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B TeKCTe OmpeieseHns MoHagobunach KoHcranta FFO0
(B LIECTHAALATHPHUYHOH CHCcTeMe), a TeKyuieid HCHoJb-
3yeMOH CHCTEMOH fIBJASICTCA NeCATHUHAsi, TO Gblio Gbl He-
NPaBHJbHO BKJ/IIOUHTD B TEKCT onpeaencHus ¢pparment HEX
FFO0 DECIMAL, nockonbky caoso HEX 6yaer He BbI-
MOJTHEHO, a CKOMITHJIMPOBAHO U UHCJ/I0 He GyLeT BOCIPHHATO
npapuabHo. Bmecro 3roro caeayer mnucatb: [ HEX ]
FFO0 [ DECIMAL | . B s3bike ecTb M jApyrxe crnocoGsl,
4yTO6bl BHIPA3HTh 3TO Ke 6oJsee TOYHO H KPacHBO.

Eute onuH mpumep naet ucno/db3oBanue cjoa LITE-
RAL (nutepas), uMMelOlero NpH3HaK HeMeJJeHHOTO HC-
MOJIHEHHSI, BHYTPH OmNpenejeHus yepe3 pasoeroune. OHO
ucnonb3yerct B Bupe: | (3Hauenue) | LITERAL, rne
(3HaueHHe ) — CJIOBA, BBIYHC/AIOUIHE Ha BepLIMHE CTeKa
3Hauenue, Kortopoe cioBoM LITERAL 6yner ckomMmmuaupo-
BAHO B KOJ KaK uuc/0. Bo BpeMs HCIONHEHHS OnpeeeHHs
3T0 3HaueHHe GyHeT MOJOXKEHO Ha crek. Takum o6pasowm,
TekeT [ 2 2 % | LITERAL BHyTpu onpeneneHuss uepes
IBOETOUMe SKBHBAJIEHTeH ymoTpebJjeHHIO c/10Ba-uucaa 4.
Aro paer 6oJblide BO3MOXKHOCTH [/ HCHO/Ib30BaHHA
KOHCTAHT, «BLIUHC/ASEMBIX» BO BpPeMs KOMIHJISLHH Onlpe-
JeneHnsi. AHAJOTHYHOE COOTBETCTBHE HMEET MECTO H BHe
ompejeNeHHsl yepe3 [BOETOUHE, NOCKOJABKY B COCTOSIHHH
ucnojHenuss cioBo LITERAL He BbINONHAET HHKaKHX
JeACTBHH, M NO3TOMY Ha CTeKe OCTaercs BBbIYHC/AEHHOE
nepej 3THM 3HayeHHe.

1.5. KoHcTaHnTbl M nepemenHbie, pa6oTa ¢ namMaTbio

IIporpamMmucty uacro 6blBaet yno6Ho paborathb
He ¢ «aHOHUMHBIMU» 3HAUeHUAMH, a ¢ HMeHOBaHHbIMH. 1o
aHAJOTMH CO CPeACTBAMH ApPYTHX SA3LIKOB 3TH CPencTBa
A3bika POpT HaA3BIBAIOTCS KOHCTAHRTAMU W NEePeMEeHHbIMU.
BrnocneacTBHu Mbl YyBHIOMM, YTO OHH SAIBJISIIOTCS HE «H3HA-
Ya/JbHbIMH», a (HapsALy C ONpefeeHHsIMH yepe3 NBOETO-
4He) 4YacTHBIMH ClAy4yasiMH Gojiee o61iero MOHATHA «onpe-
deasroujue cA08a».

CnoBo CONSTANT (xoHcranra) A — paGoraer cie-
LyiomHM o6pa3om. Co cTeKa CHHMAaeTcsi BepXHee 3Hauye-
HHe, a M3 BXOZHOTO TeKCTa BHIOHDAETCH OUePefHOEe CJIOBO
U 3amoMMHaeTcsl B cl1oBape Kak HoBas KomaHga. Ee nei-
CTBHE COCTOMT B CJACAYyIOLIEM: NOMECTHTb Ha CTeK 3Haue-
HHe A, cHATOE CO cTeKa B MOMEHT ee ompeneneHus. Ha-
npumep, 4 CONSTANT XOP . B paabheiiuiem npu ucnod-
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HeHuu cinoBa XOP uncio 4 O6yaeT MOJMOXKEHO Ha CTeK.

CnoBo VARIABLE (mepemenuasi) A — pe3sepBupyer
B cJoBape aBa Gaiita, a M3 BXOJHOTrO NMOTOKAa BbiGHpaeT
oyepejlHOe CJIOBO H BHOCHT €ro B CJOBapb KakK HOBYIO KO-
MaHIy, KOTOpas KJIajeT Ha CTeK ajapec 3ape3epBUPOBaH-
HOU nByxGaiiTHOH oGsacTH. MOXKHO cKasaTh, YTO mepe-
MeHHasi pa6oTaeT, KaK KOHCTaHTa, 3HAYeHHEM KOTODOH
AB/JSIETCS aJpec 3ape3epBHPOBAHHOH [BYX6aHTHOH 06-
JIACTH.

Pa6Gora ¢ mepeMeHHO# MOMHMO MOJy4yeHHs ee ajpeca
COCTOMT B NOJIyYEHHH ee TEeKyllero 3HayeHHsl H NPHCBaH-
Bauuu HoBoro. [lsis atoro s3plk Poprt uMeer cienylolHe
cjoBa:

e A--->B
Y ByA ===

CioBo @ (uMTaercsi «pa3bIMEHOBATb») CHHMAeT CO CTeKa
3HauyeHHe W, paccMaTpHUBas ero Kak ajapec objacTH ome-
paTUBHOH NaMATH, KAajeT Ha CcrTek AByx6adTHoe 3HAa-
yeHHe, Haxojaslleecs Mo 3Tomy anpecy. O6paTHoe nefi-
CTBHE BHIMOJIHAET CJ0BO ! (BOCK/IHLATE/NbHBIH 3HAK, YH-
TaeTcs «MPHUCBOUTb»), KOTOpOE CHHUMaeT CO CTeKa [JBa
3HayeHUs W, paccMaTpHUBasi BepxHee Kak aapec ob6JjacTH
onepaTHBHOH NMaMSATH, 3achljiaeT 110 HeEMYy BTOpOe CHsTOe
3HayeHHe. DTH CJI0BA MOXKHO HCMOJIb30BATh HE TOJNBKO AJIst
nepeMeHHBIX, HO U [ JIOGBIX aApecoB ONepaTHBHOH ma-
maTtH. Creaylouii npotokosa paboThl MOKasbiBaeT Mops-
JOK HCIOJb30BAaHHSA MEepPeMEeHHOH B COYETAHHH C 3THMH
CJI0BaMH:

> VARIABLE X 1 X !

0K

> X e .,

1 0K

> X @ NEBATE X ! x @ .
-1 0K

B nepBoii crpoke onpenensieTcs nepemeHnHast X, 1 ed npu-
cBaMBaeTca HayasbHoe 3HaueHue 1. 3aTem Tekyliee 3Ha-
yeHue nepeMenHoit X pacmeuatniBaercs. [locse storo Te-
Kylllee 3HaYeHHe MEHSETCS] HAa MPOTHBOMOJIOXKHOE [0 3HAKY
¥ BHOBb pacreyaTblBaercs.

[TonesnbiM BapuHaHTOM cJjoBa ! ABjaseTca cjaoBo !
(nmoc-npucsoutb) N,A — ,KoTOpoe yBenHunBaer Ha N
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3HaueHue, HaxoJslleecs B naMATH no aapecy A. Hecmotps
Ha TO, UTO 3TO-CJOBO JIETKO BLHIDA3HTh uepe3 -+ H ! :

t#! (NA===>) DUP & ROT + GWAP ! ,

OHO BKJIIOUEHO B 06si3aTesIbHEIH HabGOp CJIOB.

Cnosa, onpenesennble uepes CONSTANT u VARI-
ABLE ,— Takue Xe paBHOmpaBHble cjioBa (pOpPT-CHCTEMHI,
Kak U onpejesneHHble yepe3 aBoeToure. Mx Taxkke MOXKHO
HCMOJ/Ib30BaTh B ONpeJesneHHsIX APYTHX CJOB M HCKII0UaTh
13 caosapsi ciioeom FORGET .

i1 paGoThl CO 3HAYEHHSAMH ABOHHOH AJHMHBI HMEIOTCS
c/10Ba

2CONSTANT AR ===>

2VARIABLE =—)
20 A --=> BB
2! BB,A ===

M3 CTAHJAapTHOro pacliHpeHHsl ABOHHBIX uuces. [Ipu pas-
MelleHHH B MaMsaTH TakHe 3HauyeHUS PaccMaTpPUBAIOTCS
KaK Mapbl CMeXHbIX ABYXGaHTHbIX 3HAYEHHH OAMHApPHOH
IVIHHBI: cnepBa (B MeHbIUMX ajpecax) pacroJaraercs
crapiuasi NoJoBHHA, 3aTeM (B OoJblIMX ajapecax) MmJjap-
mwas. AipecoM 3HaueHHs] ABOHHON AJIMHBI CUHTAETCS a[pec
€ro crapiued MosOBHHLI.

KoHcTaHTBl M mepeMeHHble MMO3BOJISIOT MPOrpaMMHCTY
HCMOJIb30BaTh NaMATb B CJOBape BIOJIHE ONpeNeJeHHBIM
o6pa3oM. A kak GbITh, ecau Tpebyercsa uto-to HHoe? OG-
WHH npuHUMN A3bika PopT cocTOUT B TOM, uTOGHI He 3a-
KpbIBaTh OT MPOrPAMMUCTA AaXKe CaMble 3JEeMEHTapPHbIE
€JMHHIbl, H3 KOTOPHIX CTPOATCA ero Gosiee CI0MKHBIE CJIO-
Ba, a NpPeJOCTaB/IATL HX HapaBHe C APYTHMH CJIOBaMH.
DieMEHTapHBIMH CJIOBaMH JJs1 paboThl ¢ MaMATbIO B CJIO-
Bape, TOMHUMO MpPHUBEJEHHbIX Bbillle @ H !, ABJAIOTCA cJle-
LyOLLHe:

HERE -3 A
ALLOT A ===>
' A ---)

IIpennonaraercsi, ytTo cjioBapb 3aHUMaeT HEKOTOPYIO Ha-
YaJbHYI0 4acTb ajpecHOro (popT-NPOCTPAHCTBA U Y HETO
HMeeTCsl yKasaTelb TeKylleHd BepLIMHbl (CJOBapb pacTeT
B CTOPOHY yBesanueHus: aapecoB). CioBo HERE (3xech)
BO3BpalllaeT TeKyllee 3HaueHHe YKasarteas (ajapec NepBoro
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cBoGOHOrO Gafita, cjefyioilero 3a MOCJAEAHHM 3aHATHIM
GaitToM ciaoBapsi).

Cnoso ALLOT (pacnpenenntb) pesepBupYeT B CJIO-
Bape o6/acTb MaMATH, pa3mep KOTOpoH (B GaiiTax) CHH-
MaeT co crexka. PesepBupoBaHHE COCTOHT B TOM, 4TO TEKY-
lee 3HaueHHe yka3saTeslsl U3MeHsieTCs Ha 3aJaHHYIO Be-
JUYHHY, MTO3TOMY NPH NOJOXKHUTEIbHOM 3HAYEHHH 3ampoca
naMsiTb OTBOAHMTCH BIVIOTHYIO OT BepLIHHBI CJOBaps, a NpH
OTPHIlaTeJbHOM 3HAUEHHH 3anpoca MPOHCXOAUT OCBOGO-
JKJeHHe COOTBETCTBylOLlero yvyactka namsatH. Hakowern,
C10BO , (3anATast) BLINOJHSET TaK Ha3bIBAEMYIO «KOMIIH-
JSLUI0» 3HAYEHHS, CHHMAEMOro CO CTeka: 3HaueHue Iie-
peHOCHTCA Ha BEpLUMHY CJOBaps, MocJe Yero ykasaTesb
BEepUIMHBI MpOJBHTaeTcs Ha 2 (pa3mep B 6GaliTax CKOMIH-
JIUPOBaHHOrO 3HaueHudA). Hekoropole H3 NpHBeAEHHBIX
C/IOB JIETKO BBIpa)KaloTcsd uepes Jpyrue:

v, (A===>) HERE ! 2 ALLOT )
1 20 (A-==>BB) DUP 2 + @& SWAP @ )

Takasi H3GBITOYHOCTb NMO3BOJSIET MPOrPAMMHCTY ObICcTpee
HaXOOUTb HYXHbIE €My pelleHHs H JenaeT NporpaMmbl
6oJiee yno604uTaEMbIMH.

A xax cospath B cioBape NOMMEHOBAHHYIO 06JacTb
naMati? MoxHO 3aBecTH 06JlacTb U CBSI3aTb ee ajpec
c uMeneM uepe3 omucanue xoucrauthl: HERE 10 ALLOT
CONSTANT X10. CaoBo HERE ocrasnsier Ha creke aj-
pec Texylled BeplIHHBI CJI0BAaps, 3aTeM INPH HCIOJHEHHH
tekcta 10 ALLOT or »stoiéi BepuiMHbl pesepBHpYeTcs
10 6aiit, mocie vero cioBo CONSTANT cBsseiBaer aapec
3apesepBHpoBaHHOH o6jiacTd ¢ uMeneM X10. B pasnbHed-
eM NpH HcrmojHeHHH ciaoBa X10 stor agpec Gyner mo-
JIOXKEH Ha CTeK.

Jpyrofi BO3MOXHBIA NMyTb COCTOMT B HCMOJb30BaHHUH
cnoBa CREATE (cosmath) — B Takom Koutexcte: CREA-
TE X10 10 ALLOT. Cnoso CREATE, mnopo6Ho cioBy
VARIABLE , Bbi6MpaeTr u3 BXOAHOH CTPOKH OueperHOe
CJIOBO H OINpeeNsieT €ro Kak HOBYI0O KOMaHAY C TakHM
DefcTBHEM: NMOJIOXKHTb Ha CTEK ajipec BepLIMHBI Cl0Baps
Ha MOMEHT CO31aHHs 3Toro cioBa. [Tockonbky caenyomime
JefcTBHSL B NPHBEJEHHOM NpPHMeDe pe3epBHUPYIOT NMaMSTh,
tTo ciaoBo X10 6Gyner kJaacThb HA CTeK aJpec 3ape3epBUPO-
BaHHOH o6sactu. OueBuano, uto cioso VARIABLE moxk-
Ho BbipasuTh uepe3 CREATE
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1t VARIABLE ( ==-=>) CREATE 2 ALLOT

WIH HHaue (ecad Mbl XOTHM MHHUHAJU3UPOBATbL HYJEM
3HayeHHe CO3[1aBaeMOH IepeMeHHOH):

1 VARIABLE ( =---> ) CREATE 0 ,

(Opyro#t acmekt ucrnonbzoBanus ciaoBa CREATE pac-
cmatpuBaercs B m. 1.10).

B cranaapte onpesesied pAL CUCTEMHbIX NE€peMeHHbIX,
K KOTOPbLIM NPOrPpaMMHCT MOXKeT cBOGOAHO o6Gpalarbcs,
B Tom uucie STATE (cocrossune) — A u BASE (ocHo-
BaHue) — A . HcnosHeHHe Ka)kIoro H3 3THX CJOB 3a-
KJioyaeTcs B TOM, YTO Ha CTeKe OCTaBJ/seTcsl azpec siueH-
KH, B KOTODOH XpaHHUTCHA 3HayeHHe JAHHOH MepeMeHHOH.

Ilepemennass STATE npeacraB/isieT TeKyllee COCTOS-
HHE TEKCTOBOTO HHTephpeTaTopa: Hy/b NSl HCTOJHEHHS
1 He HyJb (06blyHO — 1) mast xomnuasuun. [lostomy BcA
peanu3auus cJoB [ M ]| , mepekaOYaloOLHX HHTEPIPETATOP
H3 OJHOI'O COCTOSIHHSI B JpPYyroe, CBOJAHMTCS K OJHOMY IIpH-
CBaHBaHUIO:

t [ ===>) 0 BTATE ! |y IMMEDIATE
1 )1 ( ===>) -1 BTATE ! )

[Tepemennas BASE xpaHHT Tekylllee OCHOBaHHE CH-
CTeMbl CUMC/IEHHA AJS BBOJA — BbIBOAA YHCEJ, IO3TOMY
peanu3anus CJ0B [JSA YCTAHOBKH CTaHAApTHBIX CHCTEM
BHIIVIAMT TaK:

s DECIMAL ( =-=>) 10 BASE !
1 HEX ( ===>) 16 BASE ! }

Orciona crenyer 6Gosee M3AIHBIA cOCO6 KPaTKOBpPeMeH-
HOH CMeHbl CHCTeMbl CUHC/JIEHHS BO BPeMS KOMMHJISILHH
onpenenenus: [ BASE @ HEX [ FFOO [ BASE!] . Cna-
4yajia Ha CTeKe 3alOMHHaeTCs TeKyllee OCHOBaHHE, H CH-
CTeMa CUUC/IEHHMs MepeK/IouaeTcsd Ha OCHOBaHMe |6, B KO-
TOPOM M BOCIpHHHMaeTca caeaylowee uucao FF00, mocae
4ero BOCCTAHABJIMBAETCS NpexHee OCHOBaHME. A Kax y3-
HaThb Texylllee OCHOBaHHe CHCTeMbl cudcieHds? Kcnoda-
HeHHe Tekcta BASE @ ue momoxkeT, MOCKOJIbKY OTBETOM
Bceraa Oymer 10 (mouemy?). IlpaBHibHBIH OTBeT aact
ucrnonHenue tekcra BASE @ DECIMAL ., B peayabrare
4ero 3HaueHHe OCHOBaHHUA OyJeT HaleuyaTaHO KakK 4HCJIO
B JIeCATHYHOH cHcreMme. Eue Gosiee npaBu/ibHbIM GbUIO Gbl
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ucnoab3oBatb TekeT BASE @ DUP DECIMAL . BASE
!, KOTOpBIA MOCJe MeyaTH OCHOBAHHUS B JAECATHUHOH CHCTe-
Me BOCCTaHaBJ/IMBaeT ero NpexHee 3HaUeHHE.

1.6. Jlornueckue onepauuH

B sisbike ®OpPT MMeeTCA TOJNbBKO OJMH THN 3Haye-
HHH — 16-pa3paaHble ABOHYHbLIC YHCJAA, KOTOPble, KAK MBI
BHJIEJNH, PacCMaTPUBAIOTCA B 3aBHCHMOCTH OT CHTYalUMH
Kax Lle/ble YHC/Ia CO 3HAKOM HJIM Kak ajpeca U T. . TouHO
TaK Xe MOAXOAAT H K mpoGjeMe MpeacTaBjieHus JOruye-
ckux 3Hauenuit UCTHUHA u JIO)Kb: uuciao 0, B 1BOHYHOM
npejcTaBJieHHH KOTOPOro BCEe paspsijbl HYJNH, MPEACTaB-
asier 3uauexue JIO)Kb, a so6oe ppyroe 16-paspsaHoe
3nauenne nouumaercd kak MCTHUHA. Bmecre ¢ Tem crah-
IapTHbIE CJ0Ba, KOTOpPble JOJKHBl BO3BpallaTh B Kaue-
TBE pe3ysabTaTa JIOTMYECKOe 3HaueHHe, H3 BCEX BO3MOXK-
HbIX mnpencraBiendii 3uauenus HWMCTHMHA wucnosabsyior
TOJILKO OJHO: 4YHcao — 1 (uaH, 4TO TO XKe camoe, 65535),
B IBOHYHOM IpeACTaBJEHHH KOTOPOTrO BCe paspsiabl eau-
Huubl. Taxoe corsalieHHe CBSI3aHO C T€M, YTO TPaAULHOH-
Hble JIOTHYEeCKHE ONepalHd KOHDBIOHKUHH, AH3BIOHKUHH
M OTpHLAaHUA BhImonHAOTCA B dopre mopaspsgHo Hap
BCEMH IIECTHAIATbI0 pa3psilaMH ONMepaHIO0B:

AND AB -=-=>A B noruseckoe U
OR AyB --=> A B Aoruseckoe UAW
XOR AB -=-=>A B HcKnnvanuee WAW
NOT A===> *~A nornyeckoe HE

Kaxk ¥ B mpeablaymux ciay4asx, 3TH ONMepauHH He sBJS-
I0TCA HEe3aBHCHMBbIMH: ONepalys OTPHLAHMA (mopas-
pAAHOE HHBEPTHPOBAHHE) JIETKO BbIpaXKaeTcs uyepes
uckiaoyaouiee MJIM (nmopaspsinHoe cioxeHHe MO MoO-
LyJII0 ABa):

t NOT (A === %A ) =1 XOR )

Herpynno yBuaerb, uto aasi mpuuatoro B Poprte crau-
AapTHoro mpexacrassenns 3Hadennit MCTHHA u JIO)Kb
BCe 3TH cja0Ba paboTaloT, Kak OObLIYHBIE JIOTHUECKHE
onepaluH.

JloruueckHe 3HaueHHs] BO3HHKAIOT B OMepaLHUsX CPaB-
HEHHsI, KOTOpble BXOAAT B 06513aTe/IbHbIR HAG0p CJIOB M HMe-
I0T OGILENPHHATYIO MPOrPAMMHCTCKYIO MHEMOHHKY:
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< AB ===> A (D CLLIYT]
= AyB ===> A = B pasio
b AyB --=> A > B fonwue

OTH onepalli CHUMAIOT CO CTeKa ABa BPEXHHX 3HAUEHHS,
CPaBHHUBAIOT UX KaK YHCJA CO 3HAKOM (Onepalust «paBHO»
BBINOJIHAET NMOpa3psi/lHOe CpaBHEeHHe) H BO3BpallaloT pe-
aysnbtat cpaBHeHusi kak 3uavedne MCTHHA u JIOKDb
B ONHCAHHOM BhIlle CTAHAAPTHOM NpeicTaBieHud. M3-3a
CTpeMJIeHHs] K MHHHMH3alHu o6si3aTesbHOro Habopa ome-
pauuil B Hero He BKJIOYEHbl CJ0OBa 1/ Omepauuil cme-
IIAHHOTO CPaBHEHHS, OCKOJbKY HX JIEFKO BbIpA3HTb Uepes
yxKe uMeroluecs:

1 <= ( A,B ===> A<= B ) BWAP < NOT 4
1 > ( AyB --=> A >= B ) BEWAP > NDTy
1 ¢> (AB--=>AK>B) = NOT

Jas cpaBHeHus1 16-paspsiiHbIX uHces 6e3 3HAKa HMeeTcsl
cioBo U< A,B—> A < B. Jra onepauusi o6GbLIYHO HC-
noJib3yercsl AJS1 CPaBHEHHS aJipecoB, KOTOpble JexaT
B nauanasose ot 0 no 65535. byxsa U (or UNSIGNED —
6e33HaKOBbIH) B ee MHEMOHHKE MOBOPUT O TOM, UTO oOlle-
paHabl paccMaTpHBAIOTCA Kak uyuciaa 6Ge3 3Haka.

BBuay uyacToro HCNOJNb30BAHHS M BO3MOXKHOCTH He-
MOCPEACTBEHHOH peasH3allH HAa MHOTHX CYLIECTBYIOLLHX
OBM B o6sizaTe/bHbIl Ha6Op CJIOB BKJIIOUEHBI OJJHOMECT-
Hble OornepauuHd CPaBHEHHS C HYyJeM:

0K A===>A<0
0z A-==>A=0
0> A--=>A)>0

IIpu stom cioBo 0 = MOXHO Hcmosb3oBaTh BMecto NOT
KaK OMepalHio JIOrMYeCKOro OTPHIAHHMA, H B OTJIHYHE OT
NOT oHo 6yzeTr npaBu/ibHO paboTaTh NPH JIOOBIX Npen-
cTaBjeHunAX Jjoruueckoro snauenuss MCTHUHA.

OnucaHHble Bbille ABYXMECTHbIE OMEpaldH CpaBHEHHS
eCTeCTBEHHbIM 06pa3oM BbIparkaloTCA uepe3 CpaBHEHHS
C HyJeMm:

t ¢ (AB=--~>A(B) - 0
1= (AB===>)A=B) = 0n )
1) (AB===>A>B) = 0>



CraHpapTHOe paclIHpeHHe [IBOHHBIX YHCeJl HMeeT
aHaJIorMuHbie CJ10Ba AJs CPaBHeHHs! 32-pa3psiiHbiX 3Ha-

YeHHH:
DO= AR ===> AA = 0

D¢ AA,BB --~> AA ( BB
D= AA,BB ==-> AR = BB
DK AA,BB -=-=> AA < BB

CnoBa D<< u DU < pasnnualorcs TeM, 4To NepBOe pac-
cMaTpUBaeT CBOM OMepaHAbl KaK UHCJIa CO 3HAKOM, a BTO-
poe — kak yuciaa 6e3 3naka. [as cioe DO= u D= Ttaxoe
pasjMuie HecylIeCTBEHHO, HX, HampuUMep, MOXKHO Ompe-
IeJHTh TakK:

t D0= ( AR --=> AR =0 ) OR O= 4
1 D= ( AA,BB =--> AR = BB ) D- DO=

CnoBo OR (noruueckoe WJIM) B onpenenenuud cjaoBa
D0 = Jjioriuecky ck/JajgblBaeT CTApIIyi0 U MJaJIIHE [10JO0-
BHHBI HCXOAHOro 32-paspsiiHoro 3Hauenus. Hyzeso#t pe-
3yJabTaT OyldeT MOJyueH TOrja M TOJbKO TOrjaa, Koraa
HCXO[HOe 3HaueHHe G6buwio HyJeBbiM. Ciepyloiuiee CJ0BO
0= npeobpasyer 3TOT pe3yJbTaT K JIOTHYECKOMY 3HAUEHHIO
B cTaHAapTHoM mpejcraBieHud. HMcmosnnenue cinoBa D=
COCTOHT B BBIYHCJIEHHHM Pa3HOCTH €ro OnepaHjoB B CpaB-
HEHHH 3TOH Pa3HOCTH C HYJeM.

1.7. CTpyKTYypbl ynpaBJeHHs

Bo Bcex MpHBOJHBLINXCSA BbILIE OMPeAEJSEHHAX CIOB
TeJO ONpeAesNeHHs] 3aMHCHIBAJOCh KaK I0C/e10BaTe/b-
HOCTb YK€ H3BECTHBIX CJOB-KOMAaHI; CEMAHTHKA Olpeje-
JIIEMOro TakuM 06pa3oM CJIOBA COCTOMT B MOCJE0BATE/b-
HOM BBINMOJHEHHH CcJOB-KOMaHj Teja. I[lomumo mnocie-
JOBaTeJIbHOrO MCIOJHEHUS TPAAHUHOHHBIMH TpUEMaMH
B NPOrPaMMHPOBAHHU CTaH B8eTgAeHue (BLIGOP MeXAY
PasHbBIMH MOC/EI0BATE/NbHOCTAMHU AefCTBUH) U yUKA (MHO-
rOKpaTHOE MOBTOPEHHE OJHOH MOCJeN0BaTeJbHOCTH JeH-
CTBHUH).
B ssbike PopT TOXKE MMEIOTCS YCJIOBHbIE OMNEpPaTophl
U IUKJbl, Peasu30BaHHbIe C MOMOIIbIO CMEelNHaJbHbIX CJIOB-
KOMaHJ1, KOTOpbLIe JIErKO BbIpaxkaloTcs yepes Apyrue, 6osee
37eMeHTapHble cjoBa (cM. . 2). DTO OTKpblBaeT NyTh
K peaju3alnud TakHX BapHaHTOB CTPYKTYP YHpaBJeHHs,
KOTopbie GoJibllle BCEro MOAXOASAT AJS JAaHHOH 3ajauw,
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4TO JaeT MPOrpaMMHCTY LIHPOKHE BO3MOMKHOCTH /ISl CO3-
JaHUsI HOBBIX CTPYKTYD yIpaBJIeHMS.

CraHjgapT s3blka NpexycMaTpuBaeT psij CJAOB AJd
MOCTPOEHUS YCJIOBHBIX ONIEPATOPOB U IUKJIOB B HEKOTOPOM
KOHKDETHOM BHJe. DTH CJIOBa HCMOJb3YIOTCA BHYTPH OMpe-
JeJIeHMH yepe3 JBOETOUME H Pas3/eNsioT TeIO ONpee/eHus
Ha OTpe3kH. [leficTBHSA, COOTBETCTBYIOLIHE CIOBAM H3 ITHX
OTPE3KOB, BBLIMOJHAIOTCS, He BBHIMOJIHSIOTCA WJIH BBIIOJHS-
IOTCSI MHOTOKPAaTHO B 3aBHCHMOCTH OT YCJIOBHH, MpoBeps-
eMbIX BO BpeMsl BBIMOJHEHHS] JAaHHOTO ompejesieHus. ¥c-
JIOBHbIE OmepaTopbl W LHKJABL MOTYT CBOGOJHO BKJIA/bl-
BaThcH Jpyr B Jpyra.

YcnoBHBIN onepaTop CTPOHTCS C MOMOUIbIO CJIOB:

IF A --=> (ucnonuenue)
ELSE ===) (Mcnonnenne)
THEN -—=) (ucnonHerKe)

BHyTpH ompeneseHHsi uepe3 ABOETOUHE OTPE3OK TEKCTa
IF (vactb-to) ELSE (uyactb-unaue) THEN 3apnaer cae-
LYIOLLYIO Moc/ie0BaTeNbHOCTb AedcTBuil. Cioo IF (ecin)
CHHMaeT 3HayeHHe C BepLUMHbl CTeKa M paccMaTpHBaer
ero xak Jjoruueckoe. Ecan a0 MCTHUHA (s11060e Hynesoe
3HayeHHe), TO BLIMOJHAETCH YacThb «TO» — CJI0BA, HAXO-
nawuecss mexay IF u ELSE, a ecau JIOKDb (pasuo
HYJI0), TO HCIOJNHSIETCA YacTb «HHAye» — CJI0Ba MEXAY
ELSE u THEN . Camu cioBa ELSE (unaue) u THEN (10)
UrpaioT poJsib orpaHuyurtenei ans ciaosa IF u camocrosi-
TeJIbHOH CeMaHTHKH He uMeloT. UacTh «HHAue» BMecTe cO
cioBom ELSE moxer orcyTcTBOBaTh, M TOrAa YC/AOBHbBIH
omepaTtop HMeeT cokpalleHHylo ¢opMmy IF (uacrb-10)
THEN . Ecau Joruyeckoe 3HaueHue, CHAIMaeMoe cO cTeka
ciosom IF, UCTHUHA, T0 BBINOJNHAIOTCA CJA0Ba, COCTAB-
JslouiMe YyacTb «To», a ecad JIOJKD, To naHHbIi onepaTop
He BLINOJHAET HUKakuX AefictBuii. O6paTHTe BHHUMAaHHE,
4yTO ycJoBMe AJa cioBa IF BeuncisieTcs mpeniiectsyio-
LIMMH CIOBaMH.

Hna npumepa paccmorpum ompejesende ciaoBa ABS,
BbIYHC/IAILLEro abCco/MIOTHOE 3HAYEeHHe YHCIa:

t AES ( A --->afc A) DUP 0< IF NEGATE THEN
CnoBo DUP ny6snpyer HcxoiHoe 3HaueHue, Cleayioliee
c10B0 0 << mpoBepsier €ro 3HakK, 3aMeHSIsl KOMHIO Ha JIo-

THYecKoe 3HaueHHe — pesyJjbrat nposepxu. Cioso IF
CHHUMAaeT CO CTeKa 3TOT pe3yJabTart, U eciu 310 MCTUHA,
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TO JlexKalllée Ha CTeKe HCXOJHOEe OTpHIaTe/]bHOe 3HAaYeHHe
cnoBoM NEGATE 3amensiercd Ha MpPOTHBOMOJIOXKHOE.

Eme npumep: crangaptHoe caoso ?DUP ayGaupyer
BepXHee 3HaueHHe, €CJIH 3TO He HOJb, M OCTABJASET CTeK
B MCXOJHOM COCTOSIHHH, €CJIM HA BEPLIMHE HOJb:

s ?DUP (A ---> A,A/0 ) DUP IF DUP THEN

B crneuncdukauuu naHHoro cJoBa Kocas uyepta pasaensier
IBa BapuaHTa pe3y/abTaTa, KOTOPHIH 3TO CJIOBO MOXKET
OCTAaBHTb Ha CTeKe.ijHMepOM HCIOJIb30BAHHA IIOJHOI'O
YCJIOBHOTO OMEpPaTopa MOXKET CAYXKUThb ONpejesNeH’e cjoBa
S> D, pacwupdAollero HCXOJHOEe 3HAueHHe [O 3Ha-
YeHHs JBOHHOH JJIMHBI paclpocTpaHeHHeM 3HaKOBOTO
paspana:

1 8D ( A===>AA)
DUP 0¢ IF =1 ELBE 0 THEN )

10 cj0BO f06aBJseT B cTeK — | , €CJIM YHCJIO Ha BepLIHHE
cTeKa OoTpHUaTenbHO, HaH 0 B MPOTUBHOM ciaydae. Takum
06pa30M, BHIIOJHACTCA PacNpPOCTPaHEHHE 3HAKOBOTO pas-
pfAla Ha cTaplIylo MOJOBHHY 3HayeHHs ABOHHOH TOUHOCTH.

B crannapt sizpika @opT BKIIOYEHB! YUKAbL C YCAOBUEM
H yukabl co cueruuxom. LIukabl nepsoil rpynmnsl oGpa3y-
I0TCs1 € MOMOULbIO CJIOB

BEGIN -——-> (ncnonnenne)
UNTIL A =-==> (Wcnonnenue)
WHILE A === (ucnonnexue)
REPEAT -—=> (ucnonnenue)

H MMelOT ABe (POPMBI:

BEGIN <reno> UNTIL
BEBIN <({reno-1> WHILE <reno-2> REPEAT

B ofoux cayuyadax uuk/a HauunHaercs caosoM BEGIN (na-
yaTb), KOTOpPOE CJYXKHT OTKpbiBalomeH# CKoOKOH, OoTMe-
yalolell HAaYa 0 IHKJAA, U BO BPEMS CYETA He BHIMOJHSAET
HUKAKHUX JNeHCTBUH.

Luka BEGIN—UNTIL na3biBaeTcs 1HK/IOM C nposep-
Kol 8 Kornye. Tlocse MCIOJNHEHHS CJIOB, COCTABJSAIOIUX
ero TeJslo, Ha CTeKe OCTaeTcs JIOrHyeckoe 3HayeHHe — ycJo-
Bue 3aBepuiennd uukiaa. Ciooso UNTIL (noka ne) cHumaer
3TO 3HAYeHHEe CO CTeKa W aHajusupyer ero. Ecinu sto UCTU-
HA (se HysB), TO HCNOHEHHE LHK/IA 3aBeplIaeTrcs, T. €.
najiee 6yayT MCMOJHATbCA c0Ba, caeayomue 3a UNTIL,
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a ecau 310 JIOJKD (Hysb), TO ynpap/eHue Bo3BpalllaeTcs

K nayasay uukiaa or caosa BEGIN . Hanpumep, ompene-

JieHHe CJIOBa, BBIUHCJSAIOWEro (hakTopuas, MOXKET BbINJfA-
. IeTb TaK:

1 PAKTOPMAA ( N =--=-> N! BHYMCAEHUE N PAKTOPUAN)
DUP 2 < IF DROP 1 1 ECAM N<2y TO N'=1)

(
ELSE (N WHAYE )
pup ( 5,K E=N,K=N )
BEGIN { §,K )
1= ( 8,K' K'sK-1 )
SWAP  QVER € K'yS,K’ )
+  GSHAP (8 ,K* §'=512K"’ )
DUP 1 = ( 8,K',K'=1 )
UNTIL (8,1 §'=N! )
DROP THEN ( N! )

Kak u paHee, B KOMMeHTapHsiX, CONPOBOXKIAIOLHUX KaxK-
JIyI0 CTPOYKY TEKCTa, Mbl YKa3blBaeM 3HayeHHsl, KOTOpble
OCTaloTCS Ha BepIHHE cTeKa Mocje ee ucnonHenus. Takoe
JNOKYMEHTHpPOBaHHe o6Jeryaer MOHMMaHHE NpOrpaMMhl
H NOMOTaeT NpH ee OTJAJKe.

Luka ¢ nposepkoii 8 navware BEGIN — WHILE —
REPEAT wucnosb3yercs, Koraa B IHKJe ecTb AEHCTBHS,
KOTOpbIE HE HAJ10 BbINONHATD B 3aKIOUHTENbHOH HTepaLHH.
HcnonHenue /0B, COCTaBJAIOILIMX €ro Teno-1, ocraBaser
Ha cTeKe JIOrHUeckoe 3HaueHHe — YCJOBHE MPOAOJKEHHS
pyukiaa. Croso WHILE (moka) cHHMaet 3TO 3HaueHHe €O
crexa u anaausupyer ero. Ecau sto UICTHUHA (ue Hysb),
TO MCHOJHSIOTCS CJAOBA, COCTABJAAIOIINE TeJN0-2 JAaHHOTO
uuKi1a g0 orpanuunBatouero ciosa REPEAT (nosro-
pATb), NOC/NE Yero BHOBb HCIOJIHAETCA Teso-1 oT cioBa
BEGIN. Ecan xe 3nauenne ycaoBus JIO)Kb (Hyab),
TO HMCIOJIHEHHEe NAHHOTO LHK/A 3aBepllaeTcss H HAYUHAIOT
BBINOJIHAThLCA cJI0Ba, caenyiouide 3a REPEAT . 3amertbTe,
4yT0 B OTJHuHe oT uukiaa BEGIN-UNTIL , anauenne HMC-
THUHA cootBercTByeT nponoxKeHHo uukiaa. s npumepa
paccMOTPUM MNpPOrpaMMy BHIYHC/IEHHS] HAHGOJBbLIErO 06-
ulero jenurensi no aaropurmy EBkaupa:

s HOR ( AyB ===> C1HAUBOALUUN OEWUW AENUTEND)
2DUP < IF BWAP THEN ( TENEPL A>=B )

BEGIN DUP ( A,8,B)
WHILE ( TMOKA B HE HOMb )
2DUP MDD (¢ A,B,C:0CTATOK )



ROT ¢ B,C,A )
DROP { A",B' A'=B,B’'=C)
REPEAT  DROP ¢ Hop)

Ilns opraHM3auMH LMKJIOB C LEJOYHMCJEHHOH mepe-
MEHHO# — CueTHUKOM YUKAQ — WCHOJb3YIOTCS CJIO0Ba

Do AyB ===> (ucnonnenue)
LOOP -—-> (ucnonnenke)
+L0oP A ===> (Mcnonuenue)
I -==> A (ncnonnenne)
J =-==> A (ucnonnenke)
LEAVE === (ucnonuenwue)

Taxue LHKJIBEI 3aNUCHIBAIOTCSA B OAHOH M3 CJAeAYIOIIIX ABYX
¢opm: DO (teno) LOOP uau DO{teno) +LOOP .
B o6oux cayuyafx uuk/a HauuHaetcsi cjioBoM DO (nmesathb),
KOTOpOe CHHMaeT CO CTeKa [Ba 3HaueHWsi: HayajbHoe (HA
BEpLUMHE CTeKa) U KOHeuHoe (BTOpOE CBEpPXY) — H 3amo-
MuHaeT uX. Tekylllee 3HaueHHe cCUeTYHKA MoJaraerTcs pas-
HbIM Haua/JbHOMY 3HAUEHHIO, MOCJHE Yero HCMOJHSAITCH
cloBa, coctaBaswolue Teno uuxna. Cioso LOOP ysenu-
YHBaeT TeKylllee 3HaYeHHEe CUETYHKA HA eJHHHUY W MNpo-
BepsieT yCJOBHE 3aBeplLIeHHs IHKaa. B oTinuHe oT Hero,
cnoBo + LOOP npu6asi/sieT K TeKyLleMy 3HAUEHHIO CUeT-
YMKa 3HaueHHe LIara, KOTOpPOe BBbIUHC/ASETCH Ha CTeke Te-
JIOM IIMKJa M paccMaTpHBaeTcsd KaK YHMCJO CO 3HAKOM.
B o6oux ciayuasix yCJIOBHEM 3aBeplIeHHs LHKJIA SIBJASETCH
nepeceuenyie rpaHuibl Mexay A—1 u A npu nepexoge or
NpeXHEro 3HAUYEHHs CYeTYMKa K HOBOMY (HampaBiieHue
nepexoja ompejessieTcsl 3HAKOM Wiara), rae A — KoHeu-
HOe 3HauyeHWe, CHATOE cO cTeka cjoBom DO.

Ecan nepeceyennss He MNPOM30LLIO, TO TeJNO IHMKJA
HCIOJIHAETCA BHOBb C HOBBIM 3HAYEHHWEM CYeTYHKa B Ka-
YecTBe TEeKyLLero.

Taxoe ompepeJieHue MO3BOJIIET paccMaTPHBATh HCXOJ-
Hble MapaMeTphH [HK/Ia (HayajJbHOE H KOHEUHOe 3HAYEHHS )
M KaK Yucja co 3HAKOM, M Kak uucia 6e3 3Haka (ampeca).
Hanpumep, texkct 10 0 DO (T1eno) LOOP npeanucoiBaet
BBINOJIHATL Tesqo uyxkaa 10 pa3 co 3HayeHHSAMH CUETUHKA
0,1,2,..,9, aBciyuae 0 10 DO (tesqo) LOOP reno uuk-
Ja GyneT HCIOJHEHO 65 526 pa3 co 3HauYeHHEM CUETYHKA
10, 11, ..., 32767, —32768, —32767, ..., —1 nwin (uto
TO XK€ caMoe) cO 3HaueHHsAMH cueTuuka 10, 11, ..., 65 535.
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B T0 xe Bpems uuxia 0 10 DO (teno) —1 4 LOOP 6yner
Henoauathesd 11 pas (a He 10) co 3HayeHHUAAMH cueTydKa
10, 9, ..., 0, mOCKOJIbKY nepecedeHue rpaHuibl Mexay — |
1 0 npousofiner mpu mepexone OT 3HaueHus cyetuuka O
K caenyouemy 3gaveduio — 1. Hukn 10 0 DO (Teno) —1
+ LOOP 6yzner ucnonusitbess 65 527 pas co 3HaYeHUSAMH
cuetryuka 0, —1, —2, ..., —32768, 32767, ..., 10 uau
(uto TO ke camoe) 0, 65 535, 65 534, ..., 10.

TaxkuM 06pa3om, LHKJ CO CUETUHKOM BCErja BbINOJIHSAETCSA
XoTs Gbl onuH pa3. Hexoropele peanusauuu npemgycMar-
puBaior cjoBo ?DO, KOTOpOe He HCIOJHSET TeN0 LHKIA
HM pasy, ecqd HadajbHOE U IPaHMYHOE 3HAaYeHHs OKa3a-
JIUCb OJMHAKOBLIMH.

BHayTpu Tesa umuksia cioBo I kiager Ha cTek Tekyllee
3HayeHHue cuetunka. Hampumep, cienyioliee onpenenenue
BBIYHCJAAET CYMMY KBaApaTOB MEPBBIX 7 HaTypa/bHBIX
yucen:

1 882 ( N -=--> BiCYMNA KBAAPATOB OT 1 A0 N)
0 SWAP ( O,N §001=0 )
1+ 1 ( BLOI,N+1,1 )

o 1 ¢ 8(I-11,1 )
DUP & + ( S[I) BLI)=BLI-11+I4])
LOOP ( 8N )

CinoBo LEAVE (yiitn), ynotpeG/ieHHOe BHYTPH LIHKJA,
BbI3bIBaeT IMpeKpalleHHe HCIOJMHEHHs1 ero Tesa; YyIpas-
JIeHWe MepexoJHT K CJIoBaM ciaeiyiouuM 3a ciosom LOOP
win + LOOP .

B mporpaMMHpOBaHUH 4acTO MPUMEHAETCA KOHCTPYK-
uMs yuka 8 yukae. Uto6pl BO BHYTPEHHEM LHKJIE MOJYYUTh
TeKyillee 3HaueHHE cyeTYMKa OObeM/IIOLIEro IHKJIA, HC-
nosbn3dyercd ciaosoJ: DO...1..DO...1..J...LOOP... 1
... LOOP . IepBoe Bxoxaenue caoba I naer Tekyuiee 3Ha-
YeHHe CUeTyhKa BHewlHero iukiaa. Cregyiouiee BXOXje-
HHe | pnaer yxke 3HaueHHe CYETYHKA BHYTPEHHErO LHKJA.
YToG6HI MONYYHTh CUETUHK BHELIHEro UMK/AA, HALO0 HUCIOJb-
30BaThb CJI0BO J.

[lo BbIXOJEe M3 BHYTPEHHEro WHKJIA JOCTYyNl K 3TOMY
3HAUEHHIO BHOBb JaeT cjaoBo I. dtum ciaosa I u J otau-
4aloTCA OT NEePEeMEHHBbIX LHKJIA B TPaAMUHOHHBIX A3bBIKAX
nporpammupoBanusd. Hexkoropble peanusanuu mnpeny-
CMaTpHUBAIOT ellle W cja0BO" K A/ng foccTyna K CUETYHKY
TpeThero 0GbeMJ/IONLEro KA.
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1.8. Jlutepsl H CTPOKH, (hOpMATHBIN BBIBOA YHCEJ

B coBpeMeHHOM NPOrpaMMHPOBAHHU BaxKHOE MECTO
3aHUMaeT 00paboTKa TEKCTOBLIX AaHHbIX. C KaxXno# JH-
Tepoi, KOTOPYI0 MOXKHO BBECTH C BHEUIHErc YCTPOHCTBA
HWJIH BbIBECTH Ha HEro, CBS3bIBAETCA HEKOTOPOE UMCJI0O —
KOZ 3TOH JUTepbl, TaK 4yTo B nmamsath DBM surepn npen-
cTaBJeHbl cBOMMH Kojamu. Craugapt f3bika Popt npeny-
cMaTpHUBaeT Hcnosb3oBaHue tabauubl KogoB ASCII, B Ko-
TOpOH 3aieficTBOBaHLI BCe uKcaa B Auanasode ot 0 go 127.
Kaxnblfi Kop 3aHMMaeT OAMH 8-pas3psaaHbli 6adT, B KO-
TOPOM /ISl MpeACTaBJEHHS JIUTEPbl UCMONb3YIOTCA MJaj-
uie 7 paspsaos.

Taxkasi mpuBSI3Ka K OJHOH KOHKDETHOH KOIMPOBKe He
SIBJISIETCS CYILECTBEHHBIM MPENATCTBHEM K HCIOIb30BAHHIO
IPYTHX, €CJH COXpaHseTcs yCJOBHe, UTO KOJ JIHTephl 3a-
HUMaeT OJNUH 6aiiT. B npuMeHnseMbix B Hauel cTpane opT-
cucremax mnomumo ASCII mpumensiiorcs koxbl KOH-7,
KOMU-8, IKOH u npyrue.

Hns nocryna K ofHOGaHTHBLIM 3HAUeHHSIM, PacloJo-
JKEeHHBIM B MaMATH, HcrHogab3yloTess cjoBa C@ A — B
u C! B,A -, Kotopble aHajsoruuHbl cjioBam @ H!. Ilpe-
¢ukc C (or cioBa CHARACTER — qutepa) rosopur
0 TOM, UTO 3TH CJIOBA paboTAaIOT C JIUTEPHBIMH KogaMH (o[-
HOGAUTHBIMH 3HAYEHHSIMH).

Cnoso C@ Bo3Bpaluaer cogepxumoe 6aiira no aapecy
A, nonoansst ero 10 16-paspAAHOro 3HaueHUs HYJEBbIMU
paspsazamu. OGpatHoe pneficTBHe BhINMOJHAET ¢J0BO C!,
KOTOpoe 3achiaetT mJiailuide 8 pa3psanoB 3HayeHus B
B maMATb 1Mo axpecy A.

Jns nosurepHoro o6MeHa ¢ TEepPMHMHAJOM CTaHAApT
npefiycMaTpHBaeT TakHe CJOBa:

KEY - A
EMIT A --->
CR --->

TYPE AyN ===>
EXPECT A N --=>

Cnoso KEY (knaBuma) Bo3Bpauiaer B MJaJglIHX pas-
psAiax 3HaueHHss A — Kon ouepelqHOH JUTepbl, BBEAEHHOMH
¢ TepMHHana. B otsnuue ot cioBa C@ crapiuue paspsiabl
3aBHCAT OT peaii3allid H MOryT GbiTh HeHyseBbIMH. OG-
paTHoe geiicTBHe BbimosiHsieT ciaoBo EMIT (ucmycTHThb),
KOTOpOe CHHMaeT 3HaueHHe CO CTeKa M, paccMaTpHBas ero
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MJajllike pa3psiibl KaK KOJ JIMTEPbI, BBIBOJHT 3TY JIUTEPY
Ha TepmuHalJ. Crneunanbroe cioBo CR (cokpalleHue or
CARRIAGE RETURN — Bo3BpaT KapeTKd) BBINOJHAET
nepeBOJ CTPOKH NPH BHIBOJE HA TEPMHHAJ.

PacnosioxkeHHble B NaMsiTH MOGAaHTHO KOABL JHTEp
06pasyioT CTPOKY, KOTOPYIO MOXKHO HameyaTtaTb Ha TEpMH-
Haje cioBoM TYPE (Haneuatatb). DTO C/IOBO CHHMaeT €O
CTeKa 4YHCJI0 — KOJNHYECTBO JHTep (OHO JOJI)KHO ObITh
HEOTpHIIATebHO) M ajpec Hayaja CTPOKH (ee MepBOro
Gafita):

t TYPE ( AN ===> ) ?0UP IF 0 DO
DUP I ¢ C& EMIT LOOP THEN DROP ,

Ecau unMcao AuTep paBHO HYJIO, TO HUYEro He neuartaercs.

OGpaTHoe pelicTBHE — BBOJ, CTPOKH JIHTED — BHI-
nonuser caoBo EXPECT (oxkupzaTb), KOTOpOe CHHMaeT
CO CTeKa JJIMHY Y afpec 06/1acTH NaMATH AJS pa3MellleHHs
BBOAUMBIX JjuTep. Koawl jutep, nocienoBaTelbHO BBOIH-
MBIX C TepMHHaJa, TMOMellalTcs B yKa3aHHylo 006JacTh
JI0 TeX 1Mop, MoKa He GyAeT BBeJeHO 3aJaHHOe YHCJIO JUTEP
WM He OylerT BBeJeHA ynpas/asiiollas JUTepa «BO3BpaT
KapeTKu» (KoJ 3To#l JUTepbl B HNaMATb He 3aHOCHUTCSA).
dakTHYecKOe YHCJIO BBeJEHHBIX JHTep coobLiaercsi B
cranaaptHoii nepeMmennoii SPAN (pasmep), 3T JuTepHl
K TOMY XKe OTO6pa)kaloTCl Ha TepMHHaJe.

BBuny ero oco60# BaxKHOCTH AJf KOJAHPOBAHHS IpPO-
Gesa BuimejeHa crnendaljbHass KoHcraHta BL (ot
BLANK — npoGen), kotopylo miss kona ASGII MoxHo
sagath Tak: 32 CONSTANT BL. Ilpu ucnosiHeHuun caosa
BL Ha creke ocraercsi Kox mnpoGesaa. UTtoGbl BbIBECTH
npoGeJ1 HA TepMHHAJ, HMEIOTCA CAeAylolllie CTaHJapTHhLIE
cjoBa:

1t SPACE ( ===>) BL ENIT 3
s BPACES ( N--=>) ?DUP IF 0 DO SPACE LOOP THEN )

CinoBo SPACE (npoGes) BbIBODUT Ha TEpMHHAJ OJHH
npo6esn, a ciaoBo SPACES (mpo6esibl) — HECKOJBKO,
CHUMas MX KOJMUYECTBO CO CTeKa (3TO 3HaueHHe, KakK H
AnuHa ctpoku B cjoBe TYPE, mosxkHo GbiTh HeoTpuua-
TeJIbHBIM) .

BuyTpH omnpeieseHHH uepe3 JBOETOUHE MOXKHO HC-
N0/Ib30BaTh fIBHO 3ajaHHble TeKCThl /s BHIBOZA HX Ha
TepMuHaJ. I1pu HcoMHeHHH cioBa ./ (TOYKA M KaBhIuKa),
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ynotpe6JIeHHOr0 B KOHTeKcTe .”” TekcT /, cileaywoliue 3a
HHM JIHTEpPbl 1O 3aKpbiBaiolleHi KaBLIUKH HCKJOUHTEIbHO
neyaralotrca Ha TtepmuHase. IlpoGes, oTaensiomwuit cJio-
BO ./, B 4MC/IO NeyaTaeMmblXx JHTep He Bxoaut. [lpyroe
ciaoBo .( (Touka M ckob6ka) oTiiHuaercss OT .”” TeM, UTO
orpaHH4HTe/]eM TEKCTa SIBJsieTcs 3aKpblBAalOWlas mnpasas
CKOOKa, H 3TO CJIOBO MOXHO HCIIOJIb30BaThb KaK BHYTPH
ollpejeJieHuH, TaK H BHE HX. )

ITomMumo cTpoku — moJisi 6aiiT, JIHHA KOTOPOTO 3aAaeT-
¢ oTJeJbHO — A3blK PopT HCMONB3YeT CcTpoKku €O c4er-
uyurxom. CTPOKa CO CUETUHKOM IpejcTaBasieTcs noJjeM 6ailT,
npHueM B mnepBoM GaiiTe 3amucaHa JJjuHa CTpokdH. CraH-
JapT He onpejeaseT ¢opMy NpeAcTaBjAeHHS] CYETUHKA
IJIMHBI, OCTaBJSAs PelieHHe 3TOro BOIpoca Ha yCMOTpeHHe
paspaboTYHKOB KOHKpPETHOH peasusauud. s mepexona
OT CTPOKH CO CUETYHKOM K CTPOKE C ABHO 3alaHHOH JJIHHOH
uMeercsi  c1oBo COUNT (cuerunk) A - B,N, kotopoe
npeo6Gpa3yer azpec A CTpOKM CO CueT4HKoM B ajpec B
ee nepBoil uTeprl (06bIYHO 3T0 A+ 1) H 3HaueHHe CUETUH-
kKa. CTPOKH CO CUETYMKOM HCIOJIb3YIOTCH NMPH BBOJAE CJIOB
H3 BXOXHOH ctpokHu. CraHpaptHoe cjoBo WORD (cioBo)
C— A cHUMaeT cO CTeKa KOj JIUTePbl-OTPAHUYHUTEISI H Bbi-
JnensieT U3 BXOAHOH CTPOKH IOACTPOKY, OrpaHUUYEHHYIO
3TOH JuTepoii (HayajbHble BXOXJIEHHS JHUTephbl-OrpaHH-
yuress npomyckaiorcsa). M3 BoipesenHol moactpoku ¢op-
MHpYyeTCSl CTPOKa CO CU€TYHKOM, aApec KOTOPOH BO3-
Bpauiaercd B KauectBe pesyabrata. CJjioBa-KOMaH[bl
a3pika Popr BBomsATcs ucnosnHeHueM Tekcta BL WORD,
a TeKCTOoBas CTpOKa B CJIoBe .”” — HCTIOTHEHHEM TeKCTa
QUOTE WORD, rame caoso QUOTE — KoHcTaHTa,
0603Hayalol1ast KOJ KaBblYKH. JIHTepbl BBeICHHOH CTPOKH
0GbIYHO pacroJaralorcs BeJel 3a BepHIMHOH cJoBaps,
T. €. B He3alUUIEHHOM MecTe, U NMO3TOMY HX HYXKHO Kak-
TO 3allUTUTb, €CJH NpeAnonaraercd HX AaJbHeiillee HC-
nonb3oBanue. Hekorophle peasMzaunu npeiycMaTpHBAIOT
C10BO ”/ (KaBblUKa), KOTOPOE HCMO/b3yeTcst BHYTPH ompe-
JleJIeHUsI yepe3 [BOETOYHE H BO BpeMS €ro HCIOJHEHHS
KJaJeT Ha CTeK ajapec cjefylouiell CTPOKH KaK CTPOKH
€O CYETYHKOM. DTO N0O3BOJISIET pabOTaTh C ABHO 3aaHHBLIMH
TeKCTaMH.

Yro6bl mporpaMMHCT MOr 3aJaBaThb KOABI JUTEp, He
cBsi3biBasi ce6A KOHKPETHOH KOJHPOBKOH, BO MHOrHe
peasiusauuu BBefeHo cioBo C’/, KOTOpoe KJIajeT Ha CTeK
KO/ NMepBOii JIUTEPHl CJeAYIOIEro c10Ba H MOXKET HCHOJb:
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30BaTbCA KaK BHYTPH OmnpejesieHus yepe3d ABOETOUHE, TaK
H BHE €ro:

1C* (===>C ) BL WORD COUNT DROP
C& [COMPILE) LITERAL 3 [IMMEDIATE

Hcnonnenne tekcra BL WORD COUNT DROP C@ oc-
TaBJISET Ha CTE€KE KOJ MepBOH JIUTEepHl CleLyOlIero cJoBa.
Jlasee 3TOT KO HYXHO JIH60 CKOMIH/IMPOBATb KaK YHCIO,
Au60 OCTAaBUTb HA CTEKe B 3aBHCHMOCTH QT TeKyllUero
COCTOSIHHUSI TEKCTOBOro WHrepmperatopa. s 3Toro Hc-
nosibsyercs yxe usBectHoe Ham cioBo LITERAL . Onnaxo
BKJ/IIOYHTb €r0 HENOCPEACTBEHHO B TEKCT HeJb3fl, TAK KakK
3TO CJI0BO HMEeT NMPHU3HAK HEMEJIEHHOTO UCIOJHEHHS 1 OY-
JIeT UCIIOJHATHCHA BO BpeMsl KOMIHJSLIMH JaHHOIO ONpeje-
jenusi. UTo6bl CKOMMH/IMPOBATL CJIOBO C NPU3HAKOM He-
MeJIEHHOTO HCIMOJIHeHHsA, HcnoJb3yercd cioBo [COMPI-
LE] (or COMPILE — xomnunupoBatb) — (KOMIHJA-
1HsA), KOTOpOe caMO HMmeeT TakoH mpusHak. OHO mnpu-
HyAHTEJbHbBIM 06pa3oM KOMIIMJIMPYET cjelylollee 3a HUM
C/I0BO HE3ABHCUMO OT HaJIHUHA y HEero MpH3HaKa HeMeJIeH-
Horo ucrnosnenus. Takum o6pasoM, BBOL CTPOKH, OrPaHH-
YeHHOH XaBBbIUKOH, ¢ momolulbio cjoBa C’/ MOXKHO 3ajaTb
Tak: C””/ WORD . Taxo#l TekcT 0oJsiee HarJsjgeH, 4eM
TOT, B KOTOPDOM HCMOJIb3YeTCS KOHKPETHHIH KOA HJH 060-
3Hayalllas ero KOHCTaHTa.

BaxHo#i 06s1acTbl0 NPUMEHEHHSA CTPOKOBBLIX 3HaueHHH
ABJAIOTCA (opMaTHble mnpeo6pa3oBaHus, IMO3BOJAIOLIHE
NepeBOHTh YHCJIO M3 MALIMHHOIO JBOMYHOIO NMpejcTaBie-
HHUSl B CTPOKY JiuTep. DTH Npeo6pa3oBaHHsA BLINOJHAIOTCA
HajJ 4YHCJIaMH JBOWHOH AJIMHBI, pe3yJbTHpyIOLlasl CTPOKAa
pa3melaercs Bo BpeMeHHoM Oycdepe PAD (nmpoknaaxa),
KOTODBI 3anosiHdeTcsl ¢ KOHIa. Takoe Ha3BaHHe Gydepa
CBSI3aHO C T€M, YTO OH pacrnojaraercs B He3alUHLIEHHOH
YacTH aJIpecHOro NMPOCTPAHCTBA MeXK]IYy CJIOBapeM H CTe-
koM. CnoBo PAD knazer Ha cTek ajpec KOHla 3TOro
6ydepa H 0OBIUHO ompenensieTcsl Tak:

t PAD ( ===>A ) HERE 100 +

B nanHom ciyuae mpeamosaraercs, yto pasmep 6ydepa
He Gyner npesbliiath 100 Gair.

Co6cTBeHHO (popMaTHOe NMpeoOpa3oBaHHE HAayHHAETCs
c10BOM << 3 , KOTOpPOE yCTaHaB/JIHBaeT CIYyKeOGHYIo nepe-
meHHyio HLD Ha konen 6ydepa PAD:
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1 <8 (===>) PAD HLD !

3aHeceHue ouepefHO# JHTephl B Gydpep PAD Buimosnnser
cioBo HOLD (coxpaHuTh):

t HOLD (€ === ) =1 HLD +! HLD @ c!

Ilpeo6pa3oBanue uuciaa BhimoJsHsieT ¢ioBo FH DDl —
DD2, xotopoe pa6oraer cO 3HaUEHHSMH ABOHHOH IJIHHBI.
ITapameTp nmenuTca Ha Tekylllee 3HayeHHE MePEMEHHOH
BASE (ocHoBaHHe CHCTEMbI CUMCJEHHsSI) M 3aMeHSeTCA Ha
CTeKe I0JYyYHBIIHMCA YaCTHBIM, & OCTAaTOK NMEPEeBOAUTCA B
JIUTEPY COOTBETCTBYIOLIYIO €My KaK uudpa B JaHHOH CH-
cTeMe cuMc/eHus, H yepes cjoBo HOLD sta siutepa no6as-
asierca B 6ydpep PAD. IToaublit nepeBoa yuc/aa BbINOJIHSIET
ciaoBo #S:

1 #8 (DD --->0,0) BEGIN W 2DUP DO= UNTIL )

KOTOpO€ BbifiessieT LH(ppPbl 4YucIa MOCJAeA0BaATENbHBIM
Jle/leHHeM, T0Ka He IOJyYyHTcs Hy/db. Hakorenw, cioBo
# > 3aBepwaer ¢opmaTHoe npeoGpa3oBaHHE, BO3-
Bpalas ajpec U JJIHHY MOJY4YHBLIEHCS TEKCTOBOH CTPOKH:

t+ # (DD ---> A,N) 2DROP HLD @ PAD OVER -

s BeIBoa 3HaKa «MuHYyC» HMeeTcs cioBo SIGN (3Hak):
1 SIBN ( A === ) O0C IF C* - HOLD THEN

Kotopoe no6Gamisier B .Gypep PAD 3Hak «MHHYyC», eciu
napaMeTp Ha BeplUHHe cTeKa (YHc/0 OAHHAPHOH TOYHOCTH)
oTpHLaTeJIeH.

C noMoOILbIO NTepeYHCIEHHBIX CPEJCTB Jerko ONnpefeaHThb
CTaHjapTHble ci1oBa D. W . A MeyaTH yHcesa U B cBOGOA-
HOM (MHHHMaJbHOM) (opmare:

$D. ( DD === )

2DUP DABS ¢ DD,DDABS )
[ I 1 ( 0D,0,0 )
ROT ( D-MN,0,0,D-CT )
SIGN ¢ D-NN,0,0 )
» (¢ D-ML,AN )

TYPE BPACE DROP
1. (N===> ) 8D D.

CnoBo D. cHauana nepeBoauT aGCO/MIOTHOE 3HAYEHHE HC-
XOJIHOrO YHCJIA B CTPOKY JIHTEp, MOTOM A0GaBisieT K Hef
BO3MOXHBIH 3HAK «MHHYC», aHAJH3HPys JJs 3TOr0 CTap-
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WYI0 II0JIOBHHY TNePBOHAYaJbHOrO 3HAUEHHA, H 3aTeM
neyaTaer MOJNYYHBIUYIOCA CTPOKY, BbIBOAS IIOC/TIE Hee elle
oaud npo6es. CioBO . JOMOJNHACT CBOH mapaMeTp AO 3HA-
YeHH JBOHHOH JJIHHBL pacHpoCTPaHEHHEeM 3HAKOBOrO
paspsiza u obpalnaercs K cjaoBy D. 115 meyatd moJyuuBs-
werocs: uucjaa. AdajoruyHbiM 00pasoM peasH3yloTcs
crasaaprtable cioBa D.R u .R, Koropble meyaraloT 4ucio
B [10JIe 3aJlaHHOTO pa3Mepa BIJIOTHYIO K ero NpaBoOMy Kpato
(oTcioja B MX MHeMOHHKe mNpHcyTcTByeT G6ykBa R or
RIGHT — npaBniit), po6aBass npu HeoOXOJUMOCTH Ha-
yaJibHble Mpo06esbl:

1 D.R ( DDIMHCAD,Fi1PA3MEP NOAR -=-=> )

OVER 2SWAP DABS « D-CT,F,DD,DDABB)
<# #5 ROT SIGN #> ( F,A,N )
ROT OVER - ( AyN,F=A )

DUP 0> IF SPACES ELSE DROP THEN TYPE )
t R NiYHCNO,FiPASMEP NOAA ==-> )
SWAP §>D D.R

B 3aksiouenne paccMOTpUM MpPOrpaMMy lecTHAALATH-
puyHOH pacneyaTkd ob6jacrel namaTH cjosom DUMP
(mamm), KoTopoe IoJjyuaeT Ha cTeke ajpec 06J1acTH H ee
IJIHHY:

4+ DUMP  ( ASAAPEC,N:ANUHA =-=--> )
OVER BASE @ HEX 25WAP
+ ROT =2 AND
DO I <% C" # HOLD B,Al )
01500 DUP 1 + ByAl,AT+d)

¢ AB,AN)

(

(

{
C@ DECODE HOLD =1 +LOOP (¢ B,Al )

(

(

(

(

By A+N,A)

C" # HOLD B,Al )
0 14 DO BL HOLD DUP I + B,AL,AI+d)
€0 & & 2DROP -2 +LOOP B,Al )
BL HOLD BL HOLD 0 # & & 4 #> B,AT,NT)
CR TYPE 16 +LOOP BABE ! )

BuewHuii uuka ¢ wiarom 16 ¢opmMupyer H neyataer TeKCTo-
ByIO CTPOKY. IlepBblii BHYTpeHHHH UMKI ¢ warom —! 3a-
cbliaer B 6ydep PAD nurepHble 3HaueHUs], COOTBETCTBYIO-
e pacneuathiBaeMbiM OGaiitam. 3gech cioso DECO-
DE C — C/C1 3amensier kog C Ha Hekortophiii Kog Cl
(HanpuMmep, KOJ JUTEPHl «TOUKAa»), €CJIH OH He ABJISETCH
KOJIOM JIUTEPHl, KOTOPYIO MOKHO HameyaTaTh Ha AAaHHOM
TepMUHaje. Bropolt BHyTpeHHMH wukJA c maroMm —2 3a-
cbliaer B Gydep uyeTblpe HIeCTHaAUATHPHUHbIE LHGPH —
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npexcTaB/ieHUs [ABYXGaHTHbIX 3HaueHHH, pasjenss ux
oaHuM npobenom. [Janee B 6ydepe PAD (1. e. B HauaJe
CTPOKH) (opMHPYeTCA aJpec TOKe B BHJE UYeTblpexX3Hau-
Horo uucia. Ilepes HayasoM paGoThl yCTaHaB/IHBAeTCA
LiecTHaJAUaTHPHYHAA cHCTeMa CYMCJIEHHA, a B KOHLE BOC-
cTaHaBJHBaeTcd nepBoHavasbHas. CiaedyloUiii M1pOTOKOM
paboThHl MOKAa3bIBAET Pe3yJbTaT HCMoMHeHHA cioBa DUMP
B KOHKDETHOM cJydae:

> 1000 40 DUP

0FEB 0300 O3EC 45E0 A220 0003 4520 A3R0 OTFA #...K..Buuss  TH3S
O3F8  04CS D4CY E300 O3E4 0402 9160 AS31 4780 #.EMIT..U..JUT..Us
0408 MA14 420 AZ30 0004 4520 ASTA 7180 AS30 #l..Sure. TeIT.# K

OO6paruTe BHHMaHHe, 4TO ajpeca M 3HayeHHs1 GAHTOB Ha-
neyaTtaHbl B IIECTHAALATUPUUHON cucTeMe. TOYKH B JIHTED-
HOM IpejcTaBjeHHH OaHTOB 3aMEHAIOT JIUTEPHl, KOTOpbie
He MOryT GbiTb HaleyaTaHbl.

1.9. OnpeaeasoiuHe caosa

KoucTpykuuu s3pika Poprt, KoTOpble Mbl pac-
CMaTpHBaJH 10 CHX NOP, HMEIOT aHAJOrH B IPYTHX H3BECT-
HBbIX si3blKax NporpamMMupoBanus. Hanpumep, onpeaeneHuio
yepe3 [ BOeTOYHE OUYEBHAHbIM O0O0pa3oM COOTBETCTBYET
omicaHue mnpouenypbi B s3bikax Poprpan u Ilackass.
Tenepb MBI paccMOTpHM cBoOficTBO si3nika Popt, KoTOopoe
CYLIECTBEHHO OTJIHYaeT ero OT APYrHX H B 3HAUYHTE/]bHOH
CTeleHH OMpejiessieT ero Kak HeuTo HOBOE.

[IporpaMMupysl Kakyio-1460 3ajauy, Mbl MOJAeIHPYeM
MOHATHS, B KOTOPHIX 3Ta 3ajaya (GOpMyJUpYeTcsl H pelua-
eTcsl, yepe3 MOHATHUSA JLAHHOTrO A3bIKa NpPOrpaMMUPOBaHHA.
TpanuuuoHHbIE SI3LIKH HMEIOT ONpeje/JeHHbIH Habop TIo-
HATUH (mpouenypsl, epeMeHHble, MAacCHBBI, THIbI JAHHBIX,
HCK/IIOUHTE/bHbIE CHTYalUHd H T.[.), C NOMOIIbI0 KOTOPBIX
MpOrpaMMHCT JOJIXKEH BbIPA3HThb pelleHHe HCXOJHOH 3a-
Jaud, DTOT Ha6op BBIPA3UTENbHLIX CPeACTB (DUKCHPOBAH
B Ka)XJIOM f3blKe, HO TMOCKOJIbKY OH COJEpXKHT TaKue
yHHUBepCaJibHble CpPeACTBA, Kak MPOUEAypbl U THIMbI AaH-
HbIX, TO OMNBLITHBIH NMPOrpaMMHCT MOXeT CMOAENHPOBaTh
Jio6ble HeOOXOAHMble €My MOHSATHA NpPOrpaMMHPOBAHUA.

SIsblk @opT npensaraer BMecTo (PUKCHPOBAHHOIO Ha-
60pa NOpOKAALUUX MOHATHH eJUHBIH MEXaHH3M I0pOXKe-
HHS TAKHX MOPOXKawiux nouatHi. Takum o6pasom, npu-
cTynmas K NMporpaMMHpOBaHMIO 3ajgaud Ha s3bike Popr,
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NPOrpaMMHCT oOINpejensieT HeoGXoAHMble €My TOHSITHS
H ¢ HX NMOMOIIbIO pellaeT MOCTaBjAeHHYI0 3ajxady. Takoe
npsiMoe BBeJleHHe B SI3bIK HYXKHBIX JJ/Ifi NAHHOH 3ajaud
CPeICTB BMECTO UX MOJEe/JHPOBaHHA (UacTo BecbMa CJOX-
HOro) yepe3 UMeIOIHecs: YHHBepcaJbHble CPEJCTBA yMEHb-
1aeT pas3pbiB M1y MOCTAHOBKOH 3aJaud H ee Mporpam-
MHOH peasin3aunedi. ATO ynpoiaer NOHUMAHHE H OTJIaLKY
nporpaMMbl, Tak Kak B Hed GoJiee HarJsAHO MPOCTYNaIOT
00beKTbl U OTHOLUIEHHS HMCXOAHOH 3a/]auM, H BMeCTe C TeM
noBbllIaeT ee 3(Gp(HeKTUBHOCTb, TAK KAK BMECTO CJOXKHOrO
MOZEIMPOBAHUS MOHATHHA 3aJa4d 4epe3 YHHBEPCAJbHbIE
MCMoJIb3yeTCcsl MX HeMocpencTBeHHasl peasu3alHs yepes
3JeMeHTapHble.

HoBble nMoHATHA BBOASATCA MOCPEACTBOM ONpededeHHs
yepe3 [BOETOUHE, B TeJe KOTOPOIO HCIOJAb3YIOTCA CJI0Ba

CREATE -—->
DOES> -—=> (KOMNWAAUNSA)
--=> A (ucnonHeunne)

PaccmoTpum yxke usBecTHoe Ham cioBo CONSTANT
(xoHcTaHTa), KOTOpOE HCHOJb3yeTcs [Jsi OnpeneseHus
KoHcTaHT. Ero ompenenenne MoxHo 3ajaThb TakK:

+ CONSTANT (¢ N --~>) CREATE , DOES> & )

Yactp onpepenenusi ot cioBa CREATE gpo DOES> Ha-
abiBaercst co3darwoujeil (CREATE — co3narb), ocranbhas
yactb oT caoBa DOES> u no xoHua HasbiBaeTcs uc-
noauawujed (DOES — ucnonusier). B panHoM ciayuae
cO3Ja01as 4acTb COCTOHT U3 OJHOrO CJjOBa , (3amATas),
a MCMOJIHAILAs YyacTb — H3 cjoBa @ (pa3biMeHOBaHHe).

PaccMoTpuM HCMoOJHEHHE [AaHHOTO ONpeJeseHHsT Ha
npumepe 4 CONSTANT XOP. CioBo 4 ki1aaer 4uc/ao 4 Ha
crek. [anee ucnonuserca caoBo CONSTANT. Caoso
CREATE, ¢ KoTOoporo HauiHaeTcsl ero onpejeseHne, Bbl-
6upaeT W3 BXOJHOH CTPOKH OuepejHOe CJ10BO (B AAHHOM
ciyuae XOP) u go6aBisier ero B ¢/J10Bapb Kak HOBYIO KO-
manay. Co3pamomasi yactb, COCTOSILAs M3 CJl0OBa «3ans-
Tasi», MEPEeHOCHT YUHUCI0 4 B MaMATb, KOMIUJIHPYA ero Ha
BepiiuHy ‘cioBapsa. CioBo DOES> , oTmeuaioliee xoHely
cosjlaoniell yacTH, saBepliaeT MCIOJIHEHHe JaHHOTO Ompe-
LeJleHHus1, IPH 3TOM CeMaHTHKOH co3nanHoro cjoBa XOP
6yjleT MOC/AeA0Ba1eJbHOCTb JEHCTBHH  HCHOJNHAIOLLEH
yactH, HaumHasas oT cjgoBa DOES> . B pasubHeiiiiem
HcnosHeHue cjaoBa XOP Haumerca ¢ TOro, 4ro cJOBO
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DOES> noJoXHT Ha cTeK aapec BepLIHHH CJOBaps,
KakoH OHa Gbljla HA MOMEHT HauaJja pa6GoThl co3jaiouiei
4acTH, nocjae yero GyaeT pa6oTaTh HCHOJHSAIOUIAS YacTb
onpenenenns. Ilocko/abKy no naHHOMY azapecy cosuaiouiasi
4yacTb CKOMIMJHMpOBasa uyHcao 4, TO HcnoJHsouas
4yacTb — pPa3biMEHOBaHHE — 3aMEHHT Ha CTEeKe 3TOT ajpec
€ro COAepKHUMbBIM, T. €. UHCJIOM 4, UTO H TpebyeTcs Mo CMbl-
€1y AaHHOTO NMOHSATHS.

Paccmorpum apyroi npumep. BBegem nonsitue BektTopa.
Ilpu cospanun Bekropa GyjaeM yKasblBaTb pasmep (4HC/IO
371eMEHTOB), a NPH o6palleHHH K HeMy — HHJIEKC (HoMep)
371eMeHTa, B pe3yJbTaTe Uero mnojydyaercsl aapec AaHHOTO
37eMeHTa. DTOT aJipec MOXHO Pa3blMEHOBATb M IOYUHTb
3HAaYyeHHe 3JIeMEeHTa HJH MOXKHO 3ac/]aTh N0 3TOMY ajJpecy
HOBOe 3HaueHHe. Ec/in KesaTe/lbHO KOHTPOJHPOBATh mpa-
BHJIbHOCTb HHAEKCAa NpH oOpallleHHH K BEKTOpPY, TO Ompe-
[e/leHHe MOXKeT BhIrJIAAeTb Tak:

+ BEKTOP ( N:PA3IMEP--->) CREATE DUP , 2# ALLOT
DOES> ( I1:MHQEKC,A--->ALIJ:AAPEC 3N-TA 1)
OVER 1- DVER @ U< ( NPOBEPKA WHAEKCA)
IF SWAP 2% + EXIT THEN
" OUMEKA B MHAEKCE" ABORT

Pas6epem, Kak paboraer JaHHOe ONpeAeseHHe NpPH CO3-
nanud Bekropa 10 Bekrop X.

Cospamooumaa 4vacTh KOMIHJIHPYeT pas3Mep BeKTopa
H BCJeJ 3a 3THM OTBOAMT namaATtb Ha 10%2, 1. e. 20 6air.
Takum ob6pa3oM, aJs Bektopa X B cJ0Bape OTBOAHTCHA
o6Gjactb pasmepoM 22 G6aiita, B nepBHX ABYyX 6aftax
KoTopod XxpaHHTcsl uyHcno 10 — pasmep Bekropa. [lpu
o6palleHHH K BEeKTOpPY X Ha CTeKe JOJKHO HaXOJAHTbCA
snauende uugekca. Cioso DOES> knager cBepxy aapec
obsnactd, chHOpPMUPOBAHHOH co3jalolied yacTbio, MocJae
yero pa6oraer HCMoJHA0OLAsA YacTb onpegenenus. Ilpo-
BepHB, uTo HHJeKC | sexur B nuanasose ot 1 go 10, ona
OCTaBJ/IsIeT Ha CTeKe ajpec, PaBHbIA HayajbHOMY ajpecy
o6aacty miioc 12, 1. e. agpec I-ro snemeHTa BeKTopa, eciu
_ CUHTATD, UTO 3J1EMEHTHI pacrnosaralorcs B 3ape3epBHPOBaH-
Hoit o6jactd noapsia. Cnoso EXIT (Bexom) 3aBepuiaer
HCMOJIHEHHE OMNpejae/ieHus, YTO MO3BOJsAeT o6oHTHCH 6e3
YaCTH «HHaye» B ycJOBHOM omnepartope. Ecan okaxercs,
4TO HHJIEKC He N0JIOKHTEJeH HJIH GoJibllle YHC/1a 3/1eMeHTOB,
To 6GyleT HaneyaTaHo coo6lLleHHe «olIHOKa B HHIEKCER
CJIOBOM .”” , H HCIOJIHEHHE 3aKOHUHTCA uyepe3 cyioBo ABORT
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(BbiGpoc). Ecau no kakuM-n1u60 npuYMHAM KOHTPOJb HH-
JIeKCOB He HYXKEH, MOXHO naTb GoJiee KpaTKoe oOIpe-
JesieHue:
t BEKTOP ( NiPASMEP ---> ) CREATE 2 & ALLOT
DOES> ( I3WHAEKC,A =---> ALIJtAAPEC 3N-TA I)
SWAP 1- 2% +

Ecan MBI yCJOBHMCSI CUHTATh HHAEKCH HE OT €IMHHILbI,
a TO HyJd, TO HCNOJHSLLas yacThb eule 6oJiee COKpaTHTCA
3a CueT HCKJIOYEeHHs coBa | — 1Jsl yMeHbleHUs 3HaUe HUS
HHIEKCa Ha eIHHHLY.

Takum o6pa3oM, NpOrpaMMHCT MOXKET peaJjiH30BLIBAThb
BapHaHTbl MOHATHH, HauGoJee MOAXOAALINE IJS €ro 3a-
naud. HMcxonuelii HeGoabiioft HaGop cioB-KomaHg ¢opr-
CHCTEMbl OH MOXKeT H3GHpaTe/lbHO HapallHBaTh B HYKHOM
HanpaBJ/IeHHH, TOCTOSIHHO COBEPLICHCTBYSI CBOH HHCTpY-
MeHTapHi.

Hcnonbayemblii B sispike @opt crnocob BBeaeHHs onpe-
JeNSIIOUMX CJIOB CBS3aH C OYeHb BAaXKHbIM MNOHSATHEM —
uactuynoll napamerpusayueii. Onpepessiouee cJIoBo 3a-
JlaeT 1esbld KJlacc CJ0B CO CXOAHBIM AeHCTBHEM, KOTopoe
OMHCHIBAETCS HCHOJHSAILIEH 4acTbio ONpeaesouiero cJjo-
Ba. Kaxzoe oTzenbHOe c10BO H3 JaHHOTIO KJaacca Xapakre-
pH3yeTCsl pe3y/nbTaToOM HCIIOMHEHHS cO3fJalolied 4yacTH —
TEM HJM HHbIM COZEP>KHMBIM CBSI3aHHOH ¢ HHUM o6JacrtH
naMsTH, aZpec KOTOPOH mepenaercsl HCIOJHALLIEH YacTH
Kak mapamerp. TakuM oGpa3oMm, HCHOJHAIOWASA YacTb —
TO ofluee, YTO XapaKTepu3yeT JaHHBIH Kjaacc CJOB,— BO
BpeMs ee HUCIIOJHEHHS HaCTHYHO NapaMeTpPH3yeTcsl pe3yJib-
TATOM HCMOJHEHHS o3[ alollell YacTH JJifl JaHHOTO OTHeJb-
HOro npeJiICTaBuTeJs 3TOro Kiaacca. Kak coszzpalonias yactb,
TaK H YaCTHYHO NMapaMeTpH30BaHHAs! HCMOMHSIONIASE YACTb,
MoryT TpeGoBaTh AONMONHHUTENbHBIX IaPAMETPOB /151 CBOETO
HCMOoJIHEeHHS (B MpHMepe 11 BEeKTOpa 3TO pa3Mep BeKTopa
U HHAekc). Bce 310 npeacraBaser nporpaMMHUCTy IpPaKTH-
YecKH HeOTrpaHHYeHHYIO cBOGOLY B CO3JaHHH HOBBIX IO-
HATHH M YIOOGHBIX WHCTPYMEHTANbHBIX CPEJCTB.



FnaBa 2. PEAJIN3AUHSA W PACIUHUPEHHA

2.1. IUuThiH KOO H €r0 PA3HOBHAHOCTH

Jloruuecku MOXXHO BBHIAENHUTH IBA NMONX0AA K peaJiu-
3alMH S3bIKOB NMPOrpaMMHPOBAHHS — TPAHCJAALMIO U HH-
tepnperauuio [10]. Tpancaarop mnpeobpasyer BxomHOH
TEKCT NMporpaMmbl B MallIHHHBIA Ko paHHod DBM; Bnocies-
CTBHH 3TOT KOJA, OGBEJHHASACh C APYTHMMH MAaLIHHHBIMH
MoaynsIMH, o6pasyerT pabouylo mnporpammy, KOTOpYIO
MOJKHO 3arpy3uTb B ONEpaTHBHYIO NaMsATb W HCIOJHHTD.
Hurepnperarop HenocpeacTBEHHO HCHOJIHAET NPOrpamMmy
Ha s13blKe BBICOKOT'O YPOBHS, pacCMaTpHBasl BXOLHOH TEKCT
KaK MOCJe10BaTeIbHOCTb KOAOB OonepalHi, ynpaBasioLHX
ero pa6oroii. Mexay 3THMH noOJIOCaMH pacrosiaraercs
Uenbld CNeKTp NpPOMEXYTOYHBIX MOJXOAOB, COCTOSIIHX
B MNpeABapHTENbHOM NPeoO6pa3oBaHHH BXOJHOrO TEKCTa
nporpaMMbl B HEKOTOPOH NPOMEXYTOYHBIH fA3BIK C TMO-
cjeayiouiel UHTepnperaudell nojyuuBuierocss kKopa. Uem
6/Hxe POMEKYTOUHBIH A3bIK K MALIHHHOMY fI3BIKY, T€M
6JiM2Ke NaHHBIH NOJAX0M K KJaCCHYeCKOH TPaHCIALHUH, a UeM
6/HKe OH K HUCXONHOMY f3bIKY NPOrpaMMHPOBaHHA, TeM
6auke 3TOT moaXo] K HHTepHpeTarHH.

OnTHMaJbHbIH BapHaHT NPOMEXKYTOYHOro f3blKa JOJI-
JKeH CYLIECTBEHHO OTJHUYaTbCcA OT MCXOJHOro fi3bika Npo-
rpaMMHPOBAHUSA H GHITb YJOOHBIM A1 CO3AAHHSA MPOCTHIX
W HaJexXHbIX HHTepnperatopoB. Ilpumepom ogHoro u3s
TaKHX NPOMEXYTOUHBIX SI3BIKOB fIBJsieTcs1 M3BecTHbIH [Il-
KOJ, HCNOJIb3yeMbli BO MHOTHX peasH3auuax fsbika [la.
ckaab. PaccmarpuBaeMbie HaMHM BapHaHTBl LIHTOrO Koja
o6pa3yioT chnenHaNbHbIA Kjacc NpeacTaBJeHHH MPOMEXY-
TOYHBIX fI3BIKOB, OCOOEHHO YAOGHBIX A/ HHTeplpeTauHy
[22, 25, 29].

B ofueM ciyuyae mpoMexXyTOUHbIH S3BIK COCTOMT H3
Habopa 3jeMEeHTapHbIX onepalHH, CpPeiCTB YyNpaBleHHdA
JIOKaJbHOH maMATbI0 A5 XpaHeHHd U nepejlayd JaHHLIX
H CPeACTB yNpaBJleHHs npoueccoM Bboluncaenus. Onnako
€C/M N0 CBOeH CJI0XKHOCTH MPOMEXYTOUHLIH A3LIK NpH-
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6/uxKaercd K MCXOJHOMY MalIHHHOHE3aBHCHMOMY SA3BIKY
NporpaMMHPOBaHHs, TO 11eJ1eCO06pa3HOCTh €ro HCMOJIb30-
Banusd cHHxkaercsa. OIHUM H3 NpHeMOB, HaNpaBJeHHBIX
Ha ynpolleHHe Ha6opa KOMaHJ NPOMEXKYTOUHOro si3blKa,
SIBJIsSieTCS1 IPUMEeHEHHe CTeKo80ol apxureKTypst (WIH HYAb-
adpecnoix komand). B 3ToM cayuae 1151 paGoThl ¢ NaMATHIO
TpeGyercsi BCero ABe OMNepaLHH: MepeHecTH 3HAuUeHHe CO
CTeKa B NamsATb H Hao6opoT M3 namsTH B crek. Kpome
TOr0, CTEKOBAsl aPXUTEKTypa ecTeCTBEHHbIM 06pa3oM MpH-
BOJAMT K CTEKOBOMY MeXaHHM3MY Mepelaud napaMeTpoB,
KOTOpbI# TakuM 06pa3oM CTaHOBHUTCS 06llell yacThio Bcex
peasu3auMi AaHHOTO NMPOMEXKYTOYHOrO si3blKa.

IuTeii Ko oco6eHHO Ya06€H AJsl peaH3aluH BHPTY-
aJbHBLIX MAIIMH CO CTeKOBOH apxutekrypoii: [1-koaa, Jlucna
H, KoHeuHo, PopTa. BMecTe ¢ TeM B KaXKJOM ciyyae ciaeayer
pasjHyaTh KauecTBa peaJsiM3allud, KoTopble oGecrneuu-
BalOTCSl IPHMEHEHHeM LIMTOTO KOJAa, U KauyecTBa, KOTOpbIe
NPHCYLH CaMOMY fI3BIKY.

H3BecTHB ueTbipe pa3sHOBHAHOCTH LIMTOrO Koja: MOA-
nporpaMMHasi, KOCBeHHasl H cBepHyTas. Bo Bcex uernlpex
.cJAyyasx onepauldH NPOMEXYTOUHOrO f3blKa MpeAcTaB-
JISIIOTCSl CChIIKAMH HAa MOJANPOrpaMMbl, COOTBETCTBYIOLIHE
3TUM onepauusam. [lepeuncieHHble pPa3HOBHAHOCTH pas-
JIM4aloTCcA Cnoco6OM NpeacTaBJeHHST 3THX CCBUIOK H COOT-
BETCTBEHHO MHTEPIPETATOPOM TAKOH MOC/eJ0BATENbHOCTH.
IMoanporpaMmel, peajusyollHe onepanuu s3bika, pas-
JeNsI0TCA Ha JBa KJacca: BepXHero ypoBHs, NpeacTaBJ/eH-
Hble B TOM Ke IIHTOM KOJe, U HHX>KHEro ypoBHsSI, peajii30-
BaHHble HENOCPEACTBEHHO B MalIHHHOM Koje AaHHoi DBM.
INMoanporpaMmbl HHXKHEro YpPOBHSI B3aHMOJEHCTBYIOT
C UHTEPNPETaTOPOM LIHTOrO KOAA, HCMOJIb3Ys BblAeNeHHbIe
eMy MallHHHble pecypchl. BMecTe ¢ TeM KOHKpETHBIH BHA
3THX PECYpPCOB MOXKeT GBbITb CaMbiM pa3HbIM [JS1 Pa3HbIX
apxurektyp dBM.

Bo Bcex pa3HOBHAHOCTSIX WIHTOrO Kojaa €ro HHTepIpe-
TaTop AOJKeH o6ecneyHBaTh BHINMOJHEHHE TpeX AeHCTBUH,
KOTOpBIe TPAaAHLHOHHO 0603HAYaIOTCA TaK:

NEXT (cnemylowuit) — nepexox K HHTeplnpeTauuu
clenyiouleld CChbIIKH B JaHHOH MNOC/I€J0BATENbHOCTH CChl-
JIOK;
CALL (BbI30B) — nepexon B MOANPOrpaMMy BepXHEro
YPOBHsl, MPEACTABJIEHHYIO B IIUTOM KOZIE;

RETURN (Bo3BpaT) — BO3BpaT H3 NOANPOrpaMMbl
BEDXHEr0 YPOBHA Ha NpPOAOJKEHHe HHTeplnpeTanHy.
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Yrasamens Wumsiid kod

ISR A
JSR B
Nodnpozpamma Nodnpozpamma
HQ NPOMENYTOYHOM A3bIKE 8 Mawuntom Kode
A: JSR L B:
ISR M Mawunnsid Kod
RTS RTS

Puc. 2.1. TlognmporpaMMHBIH IUMTHIH KO

B cuay ero oueBHAHOH pPeKYpCHBHOCTH HHTEpPNpeTaTOp
HCMOJIb3yeT CHelnHasbHbIH CTeK B KauyecTBe COOCTBEHHOH
CTPYKTYpbl JaHHBIX. DTOT CTEK HA3bIBAETCA CTEKOM 8038Pa-
T08, 4TOGbl OTJAHYATb €ro OT CTeKa OQaHH6IX, O6GBIYHO
HCMOJIb3yEMOT0 ONEepalUsMH NPOMEXKYTOYHOrO s3bIKa.
B kauectBe euie OZHOH COGCTBEHHOH CTPYKTYpHl AAHHBIX
HHTEpIpeTaTopa BbICTyNaeT yKasaTe/lb Ha TeKylliee MecTo
B MHTEpIpeTHPyeMOol MOocC/ef10BaTeNbHOCTH CChIIOK, Npes-
CTABJAIOUIHX ONEpPALHH NPOMEXKYTOYHOTO SI3bIKA.

W3 Bcex pasHoBHAHOCTeH ILIMTOTO Koja nodnpozpam-
MHbLE MaKCHMaJbHO 3¢heKTHBEH 110 BPEMEHH HCIOJHEHHS.
OH ynoGeH B TOM cJjyuyae, KOTJa apXHTeKTypa JaHHOH
DBM Bkiloyaer anmapaTHble CTeKH, KOMaHAy Mepexoja
Ha noanporpammy (mepexojga ¢ BO3BpPaToM), B KOTOpOH
agpec Bo3BpaTa 3aNoMHHaeTcsl Ha BepLIMHE CTeKa, H
KOMaHay Bo3BpaTa 1o ajpecy, HaXoAslleMycs Ha BeplLIHHe
creka. JIa1ss 9BM CM-4 u «DnekTpoHHKa-60» 310 KOMaHAH
JSR u RST, pas mukponpoueccopa K580 — xomanzanl
CALL u RET.

CTpyKTypa noanporpaMMHOro IIHTOro Koaa NpHBeAeHa
Ha pHc. 2.1. Kaxnasa ccolika Ha onepamHio NpoMerkyTod-
HOTo s3blKa NpejacTaBJsiercd B BHE MAIIHHHOH KOMaHAH
nepexoga Ha COOTBETCTBYMOLLYI0 noanporpammy. Crex
BO3BPAaTOB HCNOJBb3YyeTcs [J COXpaHeHHS ajpeca BO3-
BpaTa 3THMH KOMaHAaMH, a B KauecTBe yKasaTe/s TeKy-
1Ier0 MecTa B HHTEPHNpPETHPYeMOH MNOCJe10BaTeNbHOCTH
CCBIJIOK BBICTYNaeT BHYTPEHHHH perucTp cueTuHKa ajapeca.
BblcokOoypOBHeBasA INOANpPOrpaMMa Ha INPOMeXKYTOUYHOM
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fi3blKe fIpeicTaBJjsieT cO6OH MocC/en0BaTENbHOCTb TaKHX
JKe KOMaH[ Nepexoja ¢ BO3BPAaTOM, KOTopasi 3aKaHUHBaeT-
Csl KOMaH/10/i Bo3BpaTa Nno afipecy, CHIMaeMoMYy ¢ BepILHHBI
cTeka Bo3BpaToB. [loanporpamMma HHXKHEro ypOBHS J0JK-
Ha 3aKaHUYHBAaTbCA TAKOH »Ke KOMaHIOH BO3Bpara AJf
nponoskeHusi o6paGorku. Takum o6Gpa3oMm, B moampo-
rpaMMHOM LIHTOM KOA€ HHTEPIpeTaTop peajH3yeTcs: He-
NOCPeACTBEHHBIM 06pa3oM B CTPYKType caMoro Koza.
Heficteie NEXT cocToMT B HCNOJHEHHH Mapbl KOMaHI
JSR/RST, neiictBne CALL KakK TakoBOe OTCYTCTBYeT, Hei-
crede RETURN cocrour B komanae RST. INoanporpammubiit
IIATHIH KO B OTJIHYHE OT BCEX OCTAJbHBIX pa3HOBHAHOCTEH
Jonyckaer GOJbIIYI0O ONTHMH3ALHUIO 10 BPEMEHH CUeTa 3a
CYeT HEeNMOCPEeACTBEHHOH BCTAaBKH MOANPOrpaMM HUIKHEro
YPOBHSI B MECTO HUX BLI30Ba.

Ipamoii wursui koo (puc.2.2.) yerynaer nmoanporpam-
MHOMY O CKODOCTH HCNOJIHEHHS, HO JaeT BBIMUTPHIL I10
obbeMy naMsTH, HEOOGXOAHMOH 1Ji1 €ero pas3MeLleHHS.
B KkauecTBe moc/1e10BaTebHOCTH ONepaLHil MpoMeKyTou-
HOro #3blKa BLICTYNaeT MOC/AeJOBaTeJbHOCTh aAPECOB
COOTBETCTBYIOIIMX noanporpamMm. Ee MoxHo paccMarpu-
BaTh KaK MOCJeJ0BaTeNbHOCTh BbI3OBOB MOANPOTrpaMMHOr0
LINTOrO KOJa C yAAJ€HHBIM KoaoMm KomaHasl JSR (MMeHHO
3TO M JlaeT 3KOHOMHIO o6beMa NaMaATH NpHMEpPHO Ha
1/3 no cpaBHeHHI0 ¢ nognporpaMMHbeIM Kofom) . [Tockonbky
KOJi, KOMaH/bl OTCYTCTBYET, TpeGyeTcs cliellHa bHbIH HHTEp-

Yrasamens Wumeid kod
A
B
MoBnpozpamma Ilolnp;.;/.mnm
HO NPOMERYMOYHIM R3bINE & mawunnom Kode
AT Mawurwsid xod B:
s OALL
L Mautunwsid xod
M
Mawunnsid kod
RETURN 14 NEXT

Puc. 2.2. Ipamo#t muThifi Kox



|YKaaamm umsii Nod
| A RET: RETURN
B
Nodnpozpamma Modnpoepamma
G wumom kode 8 MawunHam Kode
A: CALL B: BB
L BB:
M Mawunnsid kod
RET Mawunubid Kod Puc. 2.3. Kocsen-
s NEXT HBIA IIHTHIH KOA

npeTaTop NOCJef0BaTelbHOCTH - cChlloK. [loanporpammu
BEPXHEr0 YpPOBHS JOJXKHBl HAUYMHATLCA MalUHHHBIMH
KOMaHJaMH, BoinoaHsAouuMu aeiictsie CALL (nonoxuTtb
TeKylllee 3HAueHHe yKasaTe/si Ha CTeK BO3BpPAaTOB, Nepes
BECTH yKa3aTesb Ha HayaJo NOoC/Je10BaTeNbHOCTH apECOB
nanHoidl moanporpammbl, ucnoaHuTh NEXT) u 3akaHuH-
patbes agpecom noamnporpaMmbl RETURN (cuaTh 3Haue-
HHeE CO CTeKa BO3BPATOB M 3aCJaTh €ro B yKasarteJb, HCNOJ.
HuTh NEXT). INoanporpamMMel B MalIMHHOM KOJ€ AOJKHbI
3akaHuuBaTbcs HcmosHenneM aefictBus NEXT (ckomupo-
BaTb ajpec IMOANPOrpaMMbl MO TeKylleMy 3HAUEHHIO
ykasartensl B pabouyio siuedKy, nmepeBecTH yKasaTeslb Ha
CleAyOLIHi 37eMeHT Koa, NepefaTh ynpaBJ€eHHE Mo ajape-
cy B paGoueii Aueiike).B Tex cayuasx, Koraa apxXuTekTypa
9BM nosBoaser Bbipasutb neiictBus CALL u NEXT
OJHOM-IBYMSl MalIMHHBIMM KOMaHAaMH (Hanpumep, Lis
OBM CM-4), 3T4 KOMaHIbl BCTaBJAIOTCA HENOCPEACTBEHHO
B NOJNpOrpaMmbl; eciH ke TpeGyerca Gosaee NJAHHHAA MO-
C/1e[0BATEJbHOCTh KOMAHJ, TO B MOANPOrpaMMhl BCTaB-
JSIIOTC KOMaHbl Nepexofia Ha COOTBETCTBYIOLIHE TOYKH,
KOTOpbI€ BLIHOCAITCS B OT[E/bHOE NMOANPOrpaMMHOE ANPO.
. Kocsennoili wuteli kod ycTynaer npssMomy o CKOpocTH
HCIIOJIHEHHS, HO HMeeT TO NPEeHMYIIEeCTBO, YTO €ra BbICOKO-
yPOBHeBble MOANpOrpaMMbl He 3aBHCAT OT MaIUWHbI, TO-
CKOJIbKY He COJiep»KaT MalluMHHBIX KojoB. Kak M B cayuae
NpsMOro Koja, Noc/e10BaTelbHOCTh Onepanti npoMexy-
TOYHOTO f13blKa COCTOMT H3 MOC/JeN0BaTEJbHOCTH aApecon
noanporpaMM, pa3HHLa 3aKJAOUAETCA B OPraHH3dUMH aTHX
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moAnporpaMM H AeHCTBHAX HHTeprperartopa (pHc. 2.3.).
Tenepb uto6Hl nepenaTh ynpaBJeHHe HA MAalUHHHBIA KO,
B aeiictBud NEXT Tpe6Gyercs BLINOJNHHUTDL €llle OJHO pas3hbl-
meHoBaHnue. [loanporpaMma BepxXHero ypoBHSI HauHHaeTCsA
He MaUIMHHBIMH KoMaugamu aasi aedictBust CALL, a aueii-
KOH, rae 3anucad ajapec 3TOH TOYKH, M 3aKaHYMBaercs
fiueliKoH, rje 3amMcaH ajapec f4eHKH C aJpecoM TOUKH
RETURN. TIloanporpaMMy Ha MaIlHHHOM si3blke Mpen-
craBjsier fiueiika, rjge 3anucaH ajpec Hauajaa COOTBET-
CTBYIOIIEr0 KoOJa. J3aBeplualouidM paeHcTBHeM Tako#
HOANpPOrpaMMbl, KaK H paHblle, ABJISETCS HCIOJHEHHe
neiicreuss NEXT. IIns aToro o6GbluHO HCHoJb3yeTcsl 6e3-
YCJIOBHBIH Nepexol Ha COOTBETCTBYIOILYIO TOYKY HHTep-
nperaropa.

Hakoneu, cgepnyroui wurtoidi K00, KOTOpHIH MOXKeT
ObITb KaK MPSIMBIM, TaK M KOCBEHHLIM, OTJIHUaeTCsl TeM,
YTO BMECTO NMPSAMBIX aJpecoB MOANPOrpaMM H KOJOB B HeM
HCNOJb3YIOTCS HX CBePTKH, KOTophble, BoOGlIe TroBOpH,
KOpoue 3THX ajpecoB. TakuM NMyTeM 3a CueT YCJAOXKHEHHS
nocryna K noanporpammam B aedctBHH NEXT (uepes
HCIOJIb30BaHHe TaGJHLbl CBEPTOK MJH CHelHaJbHOH
(ynkuua, npeobpasyioliedl cBepTKy B COOTBETCTBYIOLLHH
azpec) MOXKHO N0OHTbCS SKOHOMHH NaMATH HUJIH BO3MOXK-
HOCTH HCNOJIb30BaTb OOJbIIMH AHANMa30H aApecoB AJs
pasmeleHus Koxa. [1ycrs, Hanpumep, apxurekrypa BM
Tpebyer, uToOBI ajapeca NOANPOrpaMM H KOMaHA, GbLIH
yeTHeIMH. Torapa, HcnoJb3ysi B KayecrBe CBEepTKH, Hpej-
craBasiiolledl TakoH aapec, ero 3HaueHWe, JejeHHOe Ha 2,
MBI 110Jly4aeM BO3MOKHOCTb HCNOJIb30BaTh BBOe GOJibliee
ajfipecHOe NpOCTPAaHCTBO.

Takum o6Gpa3oM, pa3HOBHJHOCTH IIHTOrO KOfa mpen-
JlaraloT IHPOKHH AHAana3oH XapaKTepHCTHK MO CKOPOCTH
HCTNIOJHEHHss M TpeboBaHUAM K namsATU. [lockoabKy Bce
OHHM JIOTHYECKH 3KBHBAJIeHTHbl, TO BbIGOP KOHKPETHOIO
BapHaHTa onpeje/sierc KOHKPETHbIMH TpeGoBaHHSIMH.
B peanusauuax sassika Popr BeTpeyaroTcs Bce 3TH Ba-
PHaHTEL.

2.2, CTPyKTypa CJOBapHO#H CTaTbhH

Kaxnoe croBo-koMaHnga, H3BecTHoe GOpT-CHCTEME,
XpaHHTCA B ONEpaTUBHOH namATH (B cJoBape) B BHAE
CrnenHanbHOH CTPYKTYpbl [NaHHBIX — CAOBQAPHOL CTATbYU,
COCTOALLEH U3 MOJNSl UMEeHH, NOJIA CBA3H, N0J151 KOAa H noas

48



napamerpoB. CtaHaapT He (QHUKCHpYET MOPSIAOK B3aHMHO-
ro pacroJIOXKeHHsl 3THX MoJiel, OCTaB/sIs ero Ha ycMoTpe-
HHe pa3paboTuyHKoB peajH3auud. Kak npasuJo, nons pac-
noJiaraloTcst MoApsAA B TOM NMOPSAKE, KAK OHU MePEUYHCIEeHbI
BhILLIE.

[Tons uMeHH M cBsi3H BMecTe 06pasyioT 3a20.1080K
CJIOBAPHOH CTATbH, KOTOPBIA HYXKEH /51 NMOHCKA CTaTbH
no HMeHH cjoBa. PesysnbraToM MOHCKA SABJAITCA NO0JSA
KoJa U napameTpoB, KOTOpbie BMecTe 06pa3yioT coGCTBEH-
HO TeA0 CJOBAapHOH cTaThH, OMNpeleJsiollee aelCTBHE,
CBA3aHHOE C JaHHLIM CJOBOM, T. €. ero ceMaHTHKy. CorJac-
HO CTaHJApTy CJOBapHYIO CTaTblo INpeACTaBJseT ajpec
ee MoJjsi KoJa, HCXOAS M3 KOTOPOro MOXKHO IOJYUHUThb
agpeca Bcex JApyrux ee nojed. ITockosbky HMeHHO 3TOT
ajpec KOMMUJHpPYeTcs B LIMTHIH KOA, TO OH TaKXe Ha-
3bIBAETCH AOPEcoM KOMRUAAYUU.

ITose umenu ComepKUT UMS CJIOBA B BHAE CTPOKH CO
cyetunkoM. CTaHzapT orpaHHYHBaeT MakCHMMaJlbHYIO AJH-
Hy umeHHu 31 autepoit (5 ABOHUHBIMH pa3psnaMH), 4TOGHI
ocralouueca paspaasl B GaiTe cyeTdyHKa MOXKHO OblIO
HCMONb30BaTh MOJ CrenHa/bHble NpH3HAKH. Baxxuedmui
H3 HHX — NPU3HAK HeMeLJIEHHOTO HCIOJIHEHHS, KOTOpBIH
0oGbIUHO 3aHHMaeT cTapluHi paspsan Gailra-cueruHka. Ta-
KUM 006pa3oM, mojle HMeHH HMeeT IMepeMEHHYIO JIHHY,
KoTOpasi onpejensieTcsl 3HaueHHeM CUeTYHKa.

Ilose cssa3u 3aHuMaer 2 6aiiTa M CONEPXKHUT ajppec
3aroJioBka npeabiayuieli cjaoBapHo#t craTbu. Uepe3 3To
NoJie CJ0BapHblE CTATbU CBA3aHBI B LiENHble CNHCKH, B KO-
TOPBIX MOXKHO BECTH MOHCK CTaTbH No HMeHH cioBa. [loJse
CBSI3H MEpPBOH CTAaTbH B CHHCKE COJEpKHT HEKOTOpOe cIie-
IMaJbHOE 3HauyeHHe, OObIUHO HyJb. HoBole croBa po-
6aBisiloTC B KOHEl, CIIHCKA, H NOHCK CJOB Beaercs OT
_KOHIIA CMHUCKa K Hayaay.

Teno ciaoBapHOH cTaTbH peaJju3yercsl uepe3 LIHTHIH
KOA B OJHOH M3 ero pasHoBuaHoctel. Ilnsi onmpemeneH-
HOCTH NMPHMEM 33 OCHOBY KOCBeHHbIH IIUTHIH Koa. B saTom
clydyae HHTepnperaTop IIHTOrO Kojaa HasbiBaercsl adpec-
HbLM UHTepnpeTaTopom (GOPT-CHCTEMBI, NOCKOJNbKY HHTEp-
npeTHpyeT TMOC/Aef0BaTelbHOCTb aJpecoB, KaxIblii H3
KOTOPBIX SIBJIAACTCS aApecOM KOMNHJSLHH HEKOTOPOH cJo-
BapHOH cTaTbM (azpecoM ee mnosas koxa). B kauectBe
COOGCTBEHHBIX JAaHHBIX aJpecHblii MHTEpNpeTaTop HCMOJb-
3yeT CTeK BO3BPAaTOB H YyKasaTelb Ha TEKYLlee MECTO
B HHTepIpeTHpyeMoH Moc/e10BaTeJbHOCTH aJpecoB.
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ITose koda cnoBapHOH cTaTbU B Clyyae KOCBEHHOIo
IIHTOro Koja 3aHHuMaeT 2 6aiTa u coaepKHUT agpec MallkH-
HOH MporpaMMbl, KOTopasi H BHINOJHsAET AeHCTBUE, CBA3aH-
Hoe ¢ gaHHbiM caoBoM. Touka NEXT ampecHoro untepmpe-
TaTopa o6ecrneuyHBaer 3TOH NporpamMMe JNOCTYN K MOJIO
napamMeTpoB JaHHOH caoBapHOH cratbH. laa crareit, co-
OTBETCTBYIOLIHX ONpe/e/eHHIO uepe3 ABOETOUHE, NoJe Koaa
conepxuT anpec Touku CALL aapecHoro untepnperaropa,
a moJsie napameTpoB NpeAcTaBJ/feT co60H nocsaenoBaTeNlb-
HOCTb aJpEecoB CJOBAapHLIX craTeil, BXOASIMX B AAHHOE
onpeneneHue. 3aBepllaercl Takasd IOCJeL0BATEIbHOCTD
agpecom ciaoBapHod cratb EXIT (Bbixox), KoTopblii
KOMIHJIHpYeTcsl 3aBepliaiollell JaHHOe ONpepeseHHe Tou-
Koil ¢ 3ansitoil. 1/l cioBapHBIX crateil HHXKHEro ypoBHS,
T. €. pPeaJIM30BaHHBLIX HENOCPEACTBEHHO B MAIIHHHOM KOJeE,
nojie KoAa COAEPKHT aApec COOTBeTCTBYIOLLeH MallUHHOH
nporpammbl, KoTopas 06bIYHO pacnoJjaraercs B MoJie napa-
MeTpoB 3TOH craThd. TakuM o06pa3oM, MOXKHO CKasaTb,
YTO IoJIe KOJA CJIOBAPHOH CTaTbH CONEPKHUT aipec MallHH-
HOHl mporpaMMbl — HHTepIperaTopa mNoJs MapaMeTpOB.
Bce caoBa, onpeleneHHble yepe3 JBOETOYHE, HMEIOT B Ka-
yecTBe HHTepnperaTopa AelictBue CALL agpecHoro uurep-
nperatopa, CJOBa HHXKHEro YPOBHA HaoGOpOT HMeIOT
KaxXJ0€e CBOH OTAeJbHLIH HHTEpPNPETAaTOP B BHAE MAIIHHHON
nporpaMMbl, pa3MellleHHOH B noJsie napaMeTpoB. B uacTHo-
CTH, TakoH nporpammo#t ans caoBa EXIT sasasercs neii-
crBie RETURN apgpecnoro untepnperaropa.

Ha puc. 2.4. npuBenensl ajpecHblii WHTEpPIPETATOP H
CTPYKTYpa cJIOBAapHOH CTaTbH ISl ONpeje/eHHs

1 F (A ===) A*[A+11/2) DUP 1+ 2 w/ )

BBIYHCJSIOLLET0 CYMMYy HaTypaJbHbix dYcen ot 1 g0 A no
H3BecTHOH ¢opmyne. B kauecTBe si3plka HHXKHEro ypOBHSA
I/l 3aNHCH AeHCTBHH ajJpecHOro HHTepIperaTopa MpH-
MeHsieTcsl oueBHAHasA Horauusa. Ilepemennas RI o6Gosna-
4aeT ykKasaTelb TeKYLlero MecTa B HHTEPIPETHPYEMOM
Kone, npouenypa MEM paer sHauenue, Haxonsiuieecsi 1o

3aJlaHHOMY ajapecy B mamsiTH ¢opT-cucrembl. [1pouenyphi

RPUSH n RPOP ucnonbayiorcs a1 obpauleHust K CTeKy
BO3BPATOB C T€M, YTOGhI 10JIOXKHTb 3HAUEHHE HA €ro BEPILH-
Hy M CHSITb BepPXHee 3HauyeHHe.

Ha puc. 2.4 usoGpaxeHbl aBe C/IOBapHbE CTaTbH:
BepxHero ypoBHs 1as cjaoBa F, onpepesnennoro uepe3
JBOeTOUHe, H HHXKHero ypoBHsa aasa caoBa EXIT, asnasio-
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cF(A=A%TA+11/2)DUP 1+ 2%/ ;

None " WA . RT- o
1 |"F NEXT : W:=MEM(RI); RI:=RI+2;
UmeHu qoto MEM(W); . ’
Mone _
cbasu }
None ] <s- __ GALL: RPUSH(RI);RL-4W42;
Kkoda gota NEXT;
None .
Dup
napa- |™™
mempob l___ —
— [IT None 4 E
uMenu
' "xll "l"
_’+ ",-ll n LAdd
- LIT None —r] _j
chasu
2 None —
xoda ’
- */ RETURN: | RI:=RPOP( ) [
—=EXIT goto NEXT  {napa-
mempol

Puc. 2.4. AppecHblii HHTEpNpeTaTop H CTPYKTypa cJo-
BapHOM CTaThH VIl KOCBEHHOTO LIHTOrO KOAA

masicsi K TOMY JX€ YacTblo afpecHOro HHTeplnperatopa.

Ilone HMeHH KaXJOH CTaTbH HayHHAETC GaHTOM-
CUETYHKOM, B KOTOPOM 3aMHCAHO YHCJAO JHUTEP B HMEHH
caoBa. HdaJee pacrnosiaralorcsi KoAbel CaMHX 3THX JIMTED.

Bcesien 3a nosieM UMeHU HAET NOJe CBSI3H, cOlepKamiee
afpec nossi UMEHH MpeAblAyIuel cIoBapHO# cTaThbi. B Tex
peanusauusix, rae AByxGaHTHble 3HAUEHHR MOJIKHBI pac-
moJjarathCsl ¢ YETHOTO ajpeca, MoJe HUMEHH TOXKEe pacho-
JIaraloT ¢ YeTHOTO ajpeca, [OMNOJHAS ero (KaK B ciayqae
ciaoBa EXIT) mo yetHoro uucia 6afiT cneiuaabHbIM KOAOM
(06bluHO TPOGENIOM HJIH HYJIEM).

[Tone Koma cioBapHOH cTaTbU COZEPXKHT anpec
MaumuHHO# nporpaMmel. as ciaoBa F 3to azpec Touku
CALL appecHoro uurepmperatopa, ans cjaosa EXIT —
ajJpec ero moJsi mapameTpoB, TAE H pacnojiaraercsi CooT-
BETCTBYIOIL[asl Tporpamma.

HakoHen, B COOTBETCTBHM € TEXHHKOH WIMTOro Kojaa
B [OJle MapaMeTpoB cTaTbH AJsi cioBa F pacnosnaraercs
NOC/IeI0BATENIBHOCTh aApPEecoB MNosell KOJa CJAOBapHBIX
crareil Tex CJI0B, U3 KOTOPBIX COCTABJIEHO €r0 ONpesie/ieHHe.
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B sTux agpecax nepen umeHem cjoBa cTOHT 3HaK — . CKoM-
NHJIMPOBAHHOE YHCJIO 3aHHMaeT [Be fAUeHKH: B MEPBOM
HaXOJHMTCA ajpec CNelHaJbHOro cayxe6uoro cjaosa LIT
(or LITERAL — nutepan), a Bo BTOpoil — 3HaueHHe
JaHHoro uhcaa. IeiictBue cnosa LIT cocrout B ToM, uTO
3HauEHHe YHCJA KJIaJeTcsl Ha CTeK AaHHBIX, a yKasarelb
HHTepNpeTalud NepeaBUraeTcs ganbllie, 06X04d 3TO 3HA-
YyeHHe B IIHTOM KOze:

LITs Wi=MEM(RI)) PUSH(W)j RIi=RI+2; goto NEXT}

3nech HcnoJab3yeTcs TOT (Gakr, YTO B MOMEHT Nepexoja Ha
ouepeHYIO MallHHHYI0 nporpammy B aeiictBHe NEXT yka-
3aTesb Tekyllero mecra Rl yke ycraHoBJ/ieH Ha caeayouui
3/1eMEeHT HHTepNpPeTHPYEMOH NOC/Ae10BaTEIbHOCTH aAPECOB.

Anpeca noJeii cioBapHOii cTaTbd HMEIOT TPaJAUHOHHbIE
0603Ha4YeHHs, KOTOPbie NPEeACTaBJAAIOT a66peBHATYphl UX
AHIJHMACKHX Ha3BaHM:

NFA = Name Field Address - alpef nona uMeHu
LFA - Link Field Address - adpec nons ceaau
CFA - Code Field Address - adpec nona koda
PFA - Parameter Field Address - adpec nona

napaMertpos

[TpeacraBneHHeM clOBapHOH CTaTbH CUHTaeTcs ajapec ee
noss koma. CranpapTHoe cnoBo > BODY (or body —
teno) CFA — PFA npeo6pasyer ero B aipec noJas na-
pametpoB. [To aHa/JOrHH BO MHOTHX peaju3alUsX BBEAEH
CleAYIOWHUHA Pl CJOB AJ NEPEXOL0B MEXAY OCTAJbHBIMU
HOJISIMH CTaTbH:

BODY>  PFA ---> CFA

SNAME  CFA --=> NFA_ .

NAME>  NFA ---> CFA

NLINK  NFA ---> LFA

LONAME  LFA ---> NFA

Vx peannsanua onpeneisiercsi NPHHATOH CTPYKTYpOi
CJI0BapHOH CTaTbH.

Cranpapr npeaycmarpusaer ciaoso EXECUTE (uc-
noaunts) CFA — | KoTOpoe CHHMaer co cTeKa afpec noJs
Koza c/J10BapHOH cTaThH H UcnosHdaeT ee. HenocpeacrBeHHo
MO 3THM 3Ha4YeHHEM B CTeKe [JOJIKHbl HaXOAHThbCS TMapa-
MeTpbl, Heo6XoAHMble JAaHHOMY cJOBY. TaKoH MexaHH3M
OTKpbIBaeT LIHPOKHE BO3MOXKHOCTH I/l mepefaud CJO0B-
KOMaHJ B KauecTBe MapaMeTpOB-
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2.3. CreKk BO3BpaTOB
M peajH3auMsi CTPYKTYpP ynpasJjieHUs

OpHH H3 BaXKHBbIX NPHHUHUNOB si3bika POPT COCTOUT
B TOM, YTOGHI IPEOCTAaBUTb NPOrPaMMHCTY MaKCHMaJbHbIH
JOCTYNl KO BCEM CpeACTBaM ero peanusauuud. B coorBer-
CTBHH C 3THM NPHHIUNOM COOCTBEHHbIE JaHHBIE aJPECHOro
HHTepNnperaTopa — CTeK BO3BPATOB — OblIH cAenaHbl JA0-
CTYNHBIMH, [JsI 4Yero BBeAeHbl clelHasbHble CJ0Ba:
> RA —, R> -AuR@—A. byksa R (or RETURN —
BO3BpPAaT) B HMEHH 3TUX CJIOB HAaNOMHHAeT O TOM, YTO OHH
paboTaloT co CTeKOM BOo3BpaToB. Bce 3TH cjoBa MOXKHO
HCIOJIb30BATh TOJbKO BHYTPH KOMIHJHPYEMbIX oOmpene-
JieHHH. Bo BpeMsi HUCHoOJIHEeHHS JI060r0 TAaKOro onpeneJse-
HHf, NPEJCTaBJEHHOr0 B LIHTOM KOAE KaK NojanporpaMmma
BeDXHEro YpOBHsS, Ha BepllIHHE CTeKa BO3BPATOB HAaXo-
JUTCS ajpec TOro MecTa, OTKYyZAa AaHHOe onpejeneHHe O6bl10
BLI3BaHO (aapec Bo3BpaTta). DTO 3HaueHue GbLIO MOMe-
weHo tyna geiicruem CALL npu BxoJe B naHHOe onpene-
JeHHe. Axpec Bo3Bpata GyAeT CHAT CO CTeKa BO3BpPaToOB
H MCNOJb30BaH [JS NPOJOJKEHUS HHTepnpeTauuu paei-
creieM RETURN, cocTaBasiiolIMM CEMAaHTHKY CJ0Ba -
EXIT.

[lepeuncnenHble cja0OBa MO3BOJIAIIOT MPOrPaMMHUCTY
BMEIUHBATbCSl B ONHUCAHHBIH MeXaHU3M BLI30Ba, peaju3ysi
CBOH COGCTBEHHbIE CXeMbl Mepenad ynpaBJeHHS, H, KpoMe
TOro, HCNOJNb30BaTh CT€K BO3BPATOB IJIS XpaHEHHA Bpe-
MEHHbIX JaHHBIX B INpelenax OIHOro omnpejpejeHds (Bce
MOJIOXKEHHbIE HA CTEK BO3BPATOB 3HAUEHHS [OJIKHbI ObITh
CHSITBI C HEro mepej BbIXOJOM M3 onpexesnenusi). OngHako
HEOCTOPOXKHOE MaHHNY/JIHPOBaHHE CTEKOM BO3BpaTa MOXKeET
BbI3BaTh HeNpejcKasyemble MOCJEACTBHSA, BNJIOTh OO paa-
pywenus: gopr-cucremel. CioBo > R (uMTaerca «Ha 3p»)
NepeHOCHT 3HauyeHHs ¢ BepLIHHbl CTeKa MAHHBIX Ha CTEK
Bo3BpaToB. OGpaTHoe pelicTBHe BLINOJHSAET €10BO R>
(untaercs «c 3p»). CjaoBo R@ (uuTaercss «3p pasbiMeHO-
BaTb») KOMHUPYET BepIIHHY CTeKa BO3BPATOB Ha CTEK JaH-
HbIX, COXpaHAA 3TO 3HaueHHe HA CTeKe BO3BPaToOB.

C noMoIlbi0 ONMHCAHHBIX CJIOB JIETKO ONpENeNHTb, Ha-
npuMep, npuBeieHHoe Bhie cjoBo LIT, komnuanpyemoe
B IUMTBIH KOJA BMECT€ CO CJEAYIOUIHM 3a HHM 3HAaueHHeM,
yTo6Gbl BO BpeMsi cueTa MOJIOXHTb 3TO 3HaueHHe Ha CTeK
JaHHbIX: :

P LIT (===>A) RE @ R> 2+ JR
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Bo Bpems pa6oThl JaHHOTO ONpefeneHus cioBO R@ knaner
Ha CTeK ajpec BO3Bpara, yKa3biBAalOUIHHA B 3TOT MOMEHT
Ha cielyollUd nociae afpeca cratbd LIT anement B uH-
TepNpeTHPyeMOH  MOCJAeAO0BATEJbHOCTH ajapecoB  (cM.
puc. 2.4). CnoBo @ pa3bIMEHOBbIBAeT 3TOT aJpec, TAKHM
06pa3oM Ha CTeKe OKasblBaeTcsi CKOMIMJIHPOBAHHOE
B WIHTHIH KoAx uHcao. CinoBa R> 24 > R yBennuuBaior
azpec Bo3BpaTa Ha 2, YTOoObl OGOHTH 3HauyeHHe YHCaa, T. €.
4yTO6bl OHO He OblIO BOCHPHHATO KaK ajpec HEKOTOpOH
cratbd. TakuM o6pa3oM, B NPHUBEAEHHOM oOIlpejeseHHH
cioa LIT peannsoBaH HHTepecHbIH crnoco6 nepenauH
napaMeTpa yepe3 aapec BO3BpaTa, HeBO3MOXHBIA B Tpa-
JUIMOHHBIX fI3bIKaX MPOrPaMMHPOBAHHUSA.

PaccMoTpeHHble paHee CTPYKTYpbl yNpaBJeHHS —
YCJIOBHBIH Oneparop M IHKJIbI — TaKKe JIerKo BblpakaloTcd
yepe3 3T NMouaTHA. [To ux o6pa3uy nporpaMMHCT MOXKeT
co31aBaTb COOCTBEHHbIE CTPYKTYpDHl yNpaBjeHHs, COBep-
LIGHCTBYSI CBOH HHCTpyMeHTapHH. Peasn3alus yCJOBHOIO
oneparTopa . H LHKJOB C NPOBEPKOH ONHpaercs Ha ciaenylo-
ll1e CJ0Ba, aHAJOTHUHbIE PACCMOTPEHHOMY BhIILie CJOBY
LIT:

s COMPILE ( --->) R& @ , R> 2+ >R
1 BRANCH ( ===>) R> @ >R
3 7BRANCH ( A===)) R> SWAP IF 2+ ELSE @ THEN >Ry

CnoBo COMPILE (koMnunupoBaTb) KOMOHJIHPYET (T. e.
no6aBJsier) Ha BepLIMHY CJOBaps 3HaueHWe, Haxojdlleecs
B LIMTOM KOJe HeNoCPeACTBEHHO 3a JAaHHOW CCHIKOH Ha
cratbio COMPILE. CnoBo BRANCH (nepexon) nepe-
ycTaHaB/JHBaeT YKa3aTeJlb HHTEpPNpPETalUHd MO ajpecy,
CKOMMNHJIHPOBAHHOMY BCJIe[l 32 JAHHOH CChLIKOH Ha CTAaTbIO
BRANCH . Hakownew, cioBo P BRANCH cunmaer 3Hauenue
CcO cTeKa M aHaausupyer ero: ecau 3to JIOKDb (Hyab),
To oHO paGoraer, kak BRANCH ,— ykasarenp HHTep-
NpeTaluH YCTaHaBJWHBaeTcs MO aipecy, CKOMIHJIHDOBAH-
HOMY BcJiel 332 maHHO# cchuikoid Ha crathio PBRANCH,
a ecau 3to UCTHUHA (He Hyab), TO npU HHTEpNPETALHU
JaHHOW mocJiefoBaTe bHOCTH CKOMNHUJIHPOBaHHBIA ajapec
nepexosna Gyzner o6oiiaeH. To 06CTOATENLCTBO, UTO B OMNpe-
Jdenesun  caoa PBRANCH ucnoabayercs  yc/JIOBHBIH
omepaTtop, IJsi peaJH3al{H YCJIOBHOTO oOmepaTopa He-
CyllecTBeHHO, NOTOMY YTO Ha mpaktHke cmoBa BRANCH
u ?BRANCH peaausyiorcs B (¢opT-cHCTeMaXx Kak o[-
nporpaMmbl HHXKHero ypoBHsi. [1IpHBeneHHule onpefeneHus
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JUIIb  MJJIIOCTPHPYIOT  BBIpA3HTE/NbHbIE BO3MOXKHOCTH
s13bIKa, MOKAa3bIBasl, UTO Jaxe TaKHe, caMble 1eMeHTapHble
AEHCTBHSI MOXKHO 33/1aTh MaIIHHHOHE3aBHCHMbIM CIIOCOGOM
B BHJE BBLICOKOYDOBHEBLIX ONpelesieHHi.

Bor elle npuMep onpeaeneHHst BaXHOro cTaHAapTHOrO
csoBa:

t LITERAL ( A -==> A/ ) STATE @
IF COMPILE LIT , THEN ) IMMEDIATE

Caoso LITERAL aunanusupyer TeKyliee COCTOSIHHE TeK-
CTOBOTrO HHTEpNperaTopa: ecjH 3TO KOMIHJALMS, TO KOM-
NUJIHPYeT 3HaueHUe, HaXoAsIlleecsl Ha BepllHHe CTeKa, KaK
JHUTepaJ B IHTHIH KOJ; B NPOTHBHOM CJy4yae 3TO 3HAUeHHe
ocraercsl Ha cTeke.

Tenepb y Hac QOCTaTOYHO CpeACTB, UTOObI BLIPA3HTh
CTaHAAPTHBIE CTPYKTYPHI YNpaBJeHHsA, KaK oObluHbIC OMpe-
JleseHus1, yepe3 aBoeroyre. Hanpumep, cjoBa a/s ycmaos-
HOro onepaTropa MOXHO ONpeIe/HTb TaK:

L]

v IF ( -==3 A) COMPILE ?BRANCH HERE 2 ALLOT y

INMEDIATE
t THEN ( A ==-> ) HERE SWAP ! j IMMEDIATE
1 ELSE ( Al ---> A2 ) COMPILE BRANCH HERE
2 ALLOT HERE ROT ! 4 [IMMEDIATE

Bce 3TH ci0Ba HMEIOT IPH3HAK HEMeIEHHOTO HCIIOIHEHHUS,
Koropbiil mpunaercsa um cioBom IMMEDIATE , ucnoJsHen-
HBIM Cpas3y Mmoc/e 3aBeplUeHUsl KaXA0ro onpeseieHdsl. ITo
03HayaeT, YTO JaHHbE CJoBa GyAyT HCMNOJHATBHCHA, a He
KOMIHJIHPOBATBCA, KaK OcTajbHble, BO BpeMs 06paGoTKH
Teja omnpejesieHHH TEKCTOBbIM HHTeprnperaTopoM ¢opT-
CHCTEMBI.

Ha puc. 2.5 nokasaHna nocsenoBaTeNbHOCTb COCTOSHUM
CJIOBApsi H CTeKa B pa3Hbié MOMEHTHI 06paboTKH pparMenTa
ABIFCDTHENEF B Tene onpexejenusi uepes asoe-
ToyHe. DTy 06paGOTKY BLINOJHSET TEKCTOBBLIH HHTEpIpe-
TaToOp, HAXOAALUMHCSA B COCTOSTHHH KOMNHASILHH. B pe3yib-
TaTe CTPOHTCH IOCJENOBaTeNbHOCTh AAPECOB CJOBApHBIX
craTteil B COOTBETCTBUH C MPHHATOH TEXHUKOH IIMTOrO Koja.

ITyctb caoBa A, B, ..., F asasiorcsi o6blunbiMu ¢opr-
CNOBaMH, HE UMEIOIHMH NPH3HAKA HEMENJIEHHOTO HCHOJ-
HeHus. Torna coorsercTByIOUHEe UM ajpeca GyAyT KOMIH-
JIUPOBATbCSl HA BepLIMHY CJOBaps.

Cocrossnve [ Ha pHc. 2.5. COOTBETCTBYET MOMEHTY
06paGoOTKH HENMOCpeACTBeHHO nepes, BBogoM cuoBa IF.
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Puc. 2.5. Komnuasinus ycjioBHOro oneparopa

Ha Bepiuune cioBaps CKOMNHJIHDOBaHbl aapeca craTelt
A v B u ykazareap Bepuinnsl HERE ykasbiBaer na cienyio-
wuii agpec. Cnoso IF uMeer npHsHak HeMeNJEHHOTO
HCIOJIHEHHS], M03TOMY OYIeT He CKOMIHJHMPOBAHO, a Hc-
MOJIHEHO.

Cocrosinde /] nokaspiBaer pe3y/bTaT HCMNOJHEHHS CJI0-
Ba IF. Ha BepmmuHy cnoBapsa CKOMIHJHpPOBaHa CChlIKA
na crarbio PBRANCH , Bcnen 3a koropoll orBeneHo eiie
2.6afiTa noj aapec nepexoaa, H ajpec 3ape3epBUPOBAHHOr0
MecTa COXpaHeH Ha cTeKe JaHHBIX.

HanpHeiimune caoBa C u D 6yayT onsaTb KOMIHJAHPO-
Barbesd. Cocrosinde [Il cOOTBETCTBYeT MOMEHTY mepej
BBogoM caoBa THEN .

Caoso THEN, kak u IF, umeer npusHak HemenJieH-
HOrO HCMOJIHEHHS], NO3TOMY GYAET UCNOJNHATLCA; B pe3yJib-
TaTe BO3HHKHeT cocrosinue [V . B 3ToT MOMeHT onpepnens-
eTcsl ajgpec nepexoaa AJs CKOMIHJIHPOBaHHOH cioBoM IF
ceoikd Ha cratbio PBRANCH ; sto Tekyliee 3HaueHue
yKkasatensl BepuinHbl cioBapss HERE, koropoe u Bmuch-
BaeTcsl B 3ape3epBHpoBaHHble paHee 2 Gairta. Pesyabrar
JaJjibHeHIledl KOMIHUJSIMH [PUBOAHT K COCTOSHHIO V.
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AnanoruuHbiM 06pa3oM HCMNOJHAETCS W ONpeaeseHHe
caoBa ELSE , koropoe koMnuaupyer 06X0f 4acTH «HHaye»
M BIHCHIBAeT ajJpec ee Hayaja B KauyecTBe ajpeca nepe-
xoma ans ccoenikd PBRANCH . B cBolo ouepeab, anpec
nepexoja JJisi CKOMIUJIHPOBAHHOrO o6xona 6Gyaer BIHCaH
3aBeplLIAOIIMM YCJIOBHBIH onepatop caosom THEN.

MoOKHO TNOBBICHTH HaJ€XKHOCTb NPOrPpaMMHPOBaHHA
YCJIOBHOrO OnepaTtopa BBEAEHHEM KOHTPOJS 33 COOTBET-
creiem ciaoB IF, THEN u ELSE ¢ nomoumpio Bcrnomora-
TesabHoro cjaosa ?PPAIRS :

1 7PAIRS ( A1,A2--->) - ABORT" HEMAPHHE CKDEKU"

KOTOpOe CHHMaerT JBa 3HaUeHHs CO CTEKa H, €CJIM OHH He
paBHbl MeXAay co6GOH (MX pasHOCTb HE HYyJb), Bblaer
coo6uieHHe 06 oiu6Ke ¢ MOsICHUTENbHBIM TeKcToM «Henap-
Hble cKoGku». CrangaptHoe caoso ABORT” (Bhi6poc
H KaBbluka) A — (HCHOJIHEHHE) 1O CBOeMY yNOTpPe6JeHHIO
aHaJOrMYHO CJIOBY .” (TOUKA W KaBbluKa): OHO CHHMaeT
3HayeHHe CO CTeKa M, paccMaTpHBasl ero Kak JorHueckoe,
cHruaJjusupyer o6 omn6Ke, neuaras caelyOLHH 32 HHM
TEKCT /10 KaBbluKH, ec/ik 310 3HaueHne UCTHUHA (ne Hy.sb).
YcHeHHBIE TaKHM KOHTPOJIEM OMpe[e/eHHsl CJIOB YCJOB-
HOro onepaTtopa BBIMIALAT CAeAYIOUHM o6pa3oMm:

t IF ( ===) A,1)

COMPILE 7?BRANCH HERE 2 ALLOT 1 3 IMMEDIATE
t THEN ¢ A,1 ===> ) 1 7?PAIRS HERE SWAP ! | [IMMEDIATE
s ELSE ( A1,1 ---> A2,1 ) | 7?PAIRS

COMPILE BRANCH HERE 2 ALLOT

HERE ROT ! IMMEDIATE

B 3TUX omnpepeseHUsIX AJNs KOHTPOJS BMecTe C aApecoM
3ape3epBHPOBAHHOr0 MecTa nepeaaercs YHcao 1, KoTopoe
nposepsiercsi ¢ nomouipio caosa PPAIRS B cioBax, He-
NoJb3YIOILUX nepenaHHblil aapec. Takoil npocroii cnocob
KOHTPOJISl HA MPaKTHKE OKa3bIBAeTCS BMOJIHE JOCTATOYHBIM.
IIpu 3TOM NpOrpaMMHCT MOJKET BCTPOHTb JIOGOH Apyro#
KOHTPOJIb 110 CBOEMY 2KeJ1aHHIO.

[IpuBenenHoe omnpegeseHHe YCJIOBHOrO omeparopa
CBfI3aHO ¢ peaausauueil crangaptHeix caoB BRANCH
1 ?BRANCH , BHINOJHAIOUIHX NMEpexXoabl B IIHTOM KOJe.
U3 coob6paxkenuit 3¢p¢PeKTHBHOCTH 3TH cJ0OBa OOGLIYHO
3aaloT KaK NoANporpaMMbl HUKHEro YpoBHsl B MallHHHOM
a3pike. Torma B 3aBHCHMOCTH OT apxHTekTypni I3BM
MOXKET 0Ka3aTbCs NpeaNnouyTHTeNbHEH He abCONIOTHBIH, KaK
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B MNPHBEJEHHOH peasu3allH, a OTHOCHTE/NbHBIA ajpec
nepexona, KOMNHJHMDYEeMbIH B IIHTBHIA KoJ cpasy Iocje
ccoiike  Ha cratblo BRANCH unu P BRANCH . Yro6wt
cAeJaTh ONpeAeJeHHs, HCIOAb3YIOIIHE 3TH CJI0Ba, MalIHH-
HOHE3aBHCHMbIMH, CTaHAAPT NpeaycMaTpUBaeT ciaeayloiue
CJI0Ba JAJisi OPraHU3alHH TAaKHX CCBHUIOK:

YMARK -==>A
JRESOLVE A ===>
<{MARK --=> A

C<RESOLVE A ===>

Cnoso > MARK (or MARK — otmetutb) pesepBupyer
MeCTO JJISl CChIJIKH BIepel M OCTaBJsIeT aApec 3ape3epBH-
poBaHHoro wmecra Ha creke. CaoBo > RESOLVE (or
RESOLVE — paspeumnTtb) cHuUMaer 3TOT aapec Co CTeka
4 BIIHCHIBAET B HEr'0 CCHLIKY Ha TEKYLIYIO BEPILHHY CJOBaps
B COOTBeTCTBHH ¢ MNPHHATOH peasu3anued mnepexonos
B LIINTOM KOJl€, COIVIacOBaHHOH ¢ peanu3saiueii cios BRANCH
# ?BRANCH . Ananoruuso cioBa << MARK u << RESOLVE
npeaHasHayeHbl JJI OpraHH3alMd cchliok Hasaa. CioBo
<<MARK knager Ha cTek TeKyUIMi afpec BEepLIHHBI CJIO-
Baps, a caoBo <<RESOLVE komnunupyer cceuiky Ha
nepenaHHyio Touky. OKOHYaTeNbHO ONpEJeNeHHsT CJOB
YCJIOBHOTO ONepaTopa MOXKHO 3a1aTh CJAeAYIOIIUM o6pa3om
(KaK OHH H BHINVISIAAT B GOJIBIIHHCTBE NPaKTHUECKHX peaJit-
3auui):

¢t IF ( ===> A,1 ) COMPILE 7?BRANCH >MARK 1

IMMEDIATE

t THEN ( A,1--=3) 1 ?PAIRS >RESOLVE j IMMEDIATE

t ELSE ( AL,1--->A2,1) 1 ?7PAIRB COMPILE BRANCH
>MARK SWAP >RESOLVE t  IMMEDIATE

AHanoruyHbiM o6pasoM peasiH3yloTcsl c/0Ba A/ LMKIOB
¢ nmpoBepko# (pHc. 2.6):

t BEGIN ( =-=> A,2 ) <MARK 2 3 [IMMEDIATE
1 UNTIL ( A1,2 --=> ) 2 7PAIRS
COMPILE ©?BRANCH <RESOLVE 3 [IMMEDIATE
¢ WHILE ( A1,2 ---> A1,A2,3 ) 2 7PAIRS
COMPILE ©?BRANCH D>MARK 3 3§ [IMMEDIATE
1 REPEAT ( A1,A2,3--->) 3 7PAIRS COMPILE BRANCH
SWAP <RESOLVE >RESOLVE § [IMMEDIATE

OueBuaHO, YTO peanH30BaHHble TAKHM 06pa3oM CTaHAapT-
Hbie CTPYKTYpPbl YNpaBjeHHSI MOT'YT NPOH3BOJBHO TJYGOKO
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Puc. 2.6. KoMnuasnus HUKI0B

BKJIaAbIBaTbCA APYr B ApPYyra; HECOOTBETCTBHE CKOOGOUHBIX
CTPYKTYp GyJeT HeMeLJeHHO 3aMeueHo, H TPOrpaMMHCT
nonyuyuT coobuieHue o6 omubke.

Hukael co cuetTydkom (puc. 2.6) peanusyiorcs aHaJjo-
THUHBIM o6pa3oM uyepe3 BcrnoMmoratesbHbie ciaoBa (DO) ,
(LOOP) u (+LOOP) , xomnuaupyemble B IIHTHIH KO
BMecCTe C aJpecoM nepexoja:

» DO ( ---> A1,A2,4 ) COWPILE (DD)
MARK <(MARK 4  [IMMEDIATE

v LOOP ( A1,A2,4 -=-3) 4 7PAIRB COMPILE (LOOP)
<(RESOLVE >RESOLVE j IMMEDIATE

v +LOOP ( A1,A2,4--->) 4 7PAIRS COMPILE (+LOOP)
<(RESOLVE >REBOLVE ; IMMEDIATE

Caogo (DO) , ¢ koToporo HaudHaercsl HCIOTHEHHE CKOM-
NUJIHPOBAHHOTO IHK/IA CO CUETUHKOM, NMEPEHOCHT Ha CTeK
BO3BPATOB CJENYIOLIMH 3a HAM ajapec KoHUA LHKIA (OH
HYXEH [JIsi HEeMeNJIEHHOr0 BbIX0[4a H3 IHKJa N0 CJIOBY
LEAVE) u napamerpnl AaHHOTO LHKJIa — HayaJabHoe
M rpaHHYHOE 3HAYEHHS CUETYHKA, CHHUMas# HX ¢ BepLIMHB
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CTeKa [aHHbIX. DTH 3HAYeHHs HaxoAdATCs Ha BeplIHHe
CTeKa BO3BPAaTOB B TeueHHE BCEro BPEMEHH HCMOJIHEHHS
TeJa LHKJA.

CnoBo (LOOP) , saBepmalouiee CKOMIUIUPOBAHHBIM
[[MKJ, IPOABHIaeT TeKylllee 3HaUeHHe CUeTYHKa H B CJy4ae
MOBTOPEHHA LHUKJA MepPeBOJUT yKa3aTeJb HHTepHpeTallHu
Ha HAua/jo Tela MO CKOMIHJIHMPOBAHHOMY BCJI€J 3a HHM
ajpecy nepexoja, a NpH 3aBeplLIeHHH LHKAa cOGpachiBaer
CTEK BO3BpPATOB B HCXOAHOE COCTOsIHHE.

Ananoruuno pa6oraer u caoso (+ LOOP) , koropoe
JIOTIOJTHUTENIbHO CHUMAET CO CTeKa NaHHBIX 3HAUEHHe 1ara
1uKaa. Pazymeercs, peanusanus 3THX C/IOB J0JKHA COOT-
BeTCTBOBATb MNPHHATOMY cnoco6Gy 3ajaHus IepexojioB
B IIKTOM Koze. I/l NpsiMBIX afipecoB Nepexoia COOTBETCT-
BYIOLIHE OMNpele/]eHHsI MOXKHO 3a4aTh Tak:

t (DO) ( A2:TPAHWYHOE, A1 HAYAABHOE ===> )
R> ( A2,A1,R1BOZBPAT) DUP @ >R ( ANA LEAVE)
ROT >R ( FPAHMMHOE) SWAP SR  ( HAMAABHOE)
2+ SR ( DGOMTH AAPEC B UMTOM KDAE)
(LOOP) ( ===> )
R> RY> R® ( RiBO3BPAT,ItTEKYUEE,A2: FPAHUMHOE)
- 0 1. D+ ( R,I-A2¢1,F1NPU3HAK 3ABEPWEHHA)
IF ¢ SAKDHYHTDb)

DROP R> RY> 2DROP 2+ ( OGOWTU AAPEC )
ELSE ( MPOADAXMTD)

RE + OR ( HOBOE BHAYEHME CHETHHKA)

@ { AAPEC HAYANA TENA LMKAA)
THEN DR

Onpenenenne (+ LOOP) BHIrASIAAT aHAJOTHUHO.

Bo Bcex mnpuBeneHHbIX NpHMepax AOCTYN K ajpecy
BO3BpaTa B LIHTOM KOJe OCYLIECTBJISIETCS uepe3 CTeK BO3-
BpaTOB M3 JaHHOroO omnpeaejeHus. ToT aapec MOAUDHLH-
pyetcsl caoBamu 2 uad @, TeM caMbiM o6ecneuydBas
00X0x CKOMIHJIHDOBAHHOH CCBIIKH WJH MHEepexoj Mo ee
3nauennio. Ciaosa I u LEAVE, Kotopble Hcnosnb3yoTest
BHYTpH TeJa LHKJA AJAA NOJyueHHS TEKYIIero 3HauyeHusi
CYeTUHKA H HeMe[IJIEHHOTrO BBIXOJA M3 LHKJIA, MOXKHO 3a-
IaTbh Tak:

I (===>A) R> RE& SWAP >R
t LEAVE ¢ ===> ) R> DROP R> DROP R> DROP ;

I noBbieHusl GbICTPOAEHCTBHSI NMpPAKTHUECKHE peaJid-
3aUuH a3bika PopT OGHIUHO OMpeje/siioT BCe 3TH CJOBA,
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kak # BRANCH , B Buze noanporpaMM HHKHEro ypoBHA
B MalmIMHHOM Koje. B artom cayuae, Hanpumep, c/aoBo I
NOJIHOCTbIO 3KBHBAJIEHTHO cJOBY R@ .

OnucaHHas peasM3alusl LHKJIOB CO CUETUHKOM uepe3
HCNO/Ib30BaHHE CTEKAa BO3BPATOB HaKJajblBaeT OrpaHHue-
HHsl NpH NporpaMMupoBaHud. HeocMoTpHuTesbHoOe BKJIIO-
yeHne cioB >R, R>, R@ u EXIT B Teno mukna co
CYETYHNKOM MOXKET NPHUBECTH K HempeackasyeMoMy pe-
3yJbTarty.

BMecte ¢ TeM OTCTYTCTBHE KAaKoro-iau6o KOHTPOJs
ABJSIETCA elle OAHOH XapakrepHo#l ueproi sisbika PopT.
Baaropapsi 3TOMy nNporpaMMHCT MOXKeT peaJjH30BaTh
Jo6ble KOHCTPYKUHH (BKJIO4as M CpPeACTBA KOHTPOJs).

2.4. YnpaBseHue MOHCKOM CJIOB

MHOXeCTBO  C/IOB, «KH3BECTHBIX» QOpPT-CHCTEME,
XpaHHUTCS B CJOBape B BHJAE ONHOTO HJIH GoJee LEMHBLIX
CIIHCKOB CJIOBAPHBIX CTaTell, COeNMHEHHBIX uYepe3 IoOJe
cBsi3u. [lopsigok moucka craTedl B 9THX cHHcKax obpareH
NOPSAKY HX BKJIIOUEHHSI B CIOBapb MO BPeMEHH OmpejeJe-
HHS1: CTaThsl MOCJAEAHETO ONpeNeeHHOT0 CJOBa HaXOAHTCA
B Hauajse cnucka. Takoll nopsmoK nenaer ecTecTBeHHLIM
HCKJIIOYEHHE CJIOB H3 c1oBapsi ¢ nomoubio cioBa FORGET :
HYXHBIl CIIUCOK MPOCTO yCeKaercsi A0 COOTBETCTBYIOILETO
MecTa.

SBasisick caMOCTOSITENIbHOM CTPYKTYpOH NAaHHBIX, CIH-
COK CJOB HMeeT M COOTBETCTBYIOLlee ONpepessiollee
ci1o80 — VOCABULARY (cnoBapuk, CHHCOK CJIOB) —,
anasoruutoe caosy VARIABLE. Ono Bbigeasier H3 BXon-
HOH CTPOKH OYepeJHOe CJIOBO H ONpelensieT ero Kak HOBbIH
cnucok cnos, Hanpumep, VOCABULARY A.

Co CnHCKaMH CJIOB TeCHO CBSI3aHbl JBE CTaHAAPTHbIE
nepemendble CONTEXT (konteker) u CURRENT (teky-
wuit) 1 cioBo FORTH (®opt), o6o3Hauaioliee CNHCOK,
KOTOpBIH COCTOHT H3 BCEX CTAHAAPTHBIX CJIOB M BKJIOYaerT,
B YAaCTHOCTH, CaMO 3TO CJIOBO.

[Touck Ka»ka0ro BBeJIEHHOTO CJIOBA HAUHHAETCSA B CIHC-
Ke, Ha KoTophlil yka3niBaer nepemeHHas CONTEXT , satem
B cjydae HeylauyH NPOCMATPHBAETCsl CNHCOK — TeKylllee
sgaueHHe nepemenHod CURRENT . Cranpapr Ttpebyer,
uyToGBl MOCJEIHHM MPOCMOTPEHHLIM CIIHCKOM Bcerjaa Gbli
cnucok FORTH . Hcnonnenne cinoBa, o6o3Haualoulero
CNHCOK, Je/NaeT ero TeKylUlHM 3HaueHHeM nepeMeHHOH
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CONTEXT, T. e. nepBbIM CIHCKOM, KOTOPBI MpOCMAaTpH-
Baercs MPH MOUCKE CJIOB.
CranpaptHoe c0B0 DEFINITIONS (onpenenenus)

» DEFINITIONS ( ===> ) CONTEXT @ CURRENT !

ycranaBnuBaer nepeMeHHylo CURRENT mno Tekymemy
3Hayenuio nepeMenHoit CONTEXT , T. e. cooTBeTCTBYIOIHI
CIHCOK CTAaHOBHTCA BTOPhIM Ha ouepeaH A IPOCMOTpa
H OJHOBPEMEHHO Te€M CNHCKOM, KyAa A06aBJsIOTCH HOBbIE
cl1oBapHble cratbu. [lepBoHauasbHO 06e 3TH HepeMeHHbIE
yCcTaHOBJIEHB! Ha OAMH H TOT XKe cnucok FORTH . K aromy
COCTOSIHHIO TNPHBOAHMT HcrojHeHHe Tekcta FORTH DE-
FINITIONS . Pasymeercst, B 3TOM c/lyuae MOHCK CJIOB
6yneT COCTOSITb B OJLHOKPATHOM INPOCMOTpE CMHCKA CJIOB
FORTH .

IMpuBeneHHoe BbIlle OMMCAHHE ONpEAE/SieT MOPSAAOK
noucka Jumb B o6wWHX yeprax. J[leranu craHmapt
OCTaBJ/ISAET HA YCMOTPEHHE Pa3paGOTUHKOB peasin3aiuH.
O6biyHO HCTONb3yeTCAd cxeMma, NMpHBefeHHasd Ha pHc. 2.7.
Jns Kaxaoro cCmucka B MoJe NMapaMeTpoB €ro CTaThbH
CTPOUTCS 3aro/IOBOK «(PHKTHBHOH» CTaTbH AJ/151 HEBO3MOX-

VOC-LINK _ CONTEXT CURRENT _
A B FORTH
1 ]n‘_‘" 1 l" " —~=1 1 ||ul
A( —— 51 ol F1
e — .. — .
e e e
L Ay i Bm - Fn

Puc. 2.7. CTpyKTypa CNHCKOB CJIOBApHHIX CTaTef
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HOTro c/oBa (HamnpHMep, COCTOSILLEro H3 ojaHOro npobesaa),
H TpeiCcTaBJ/eHHEM CNHCKa (3HaueHHeM IepeMeHHBIX
CONTEXT u CURRENT ) cayxur anpec noasi CBs3H
3TOrO 3aroJioBKa, T. €. ajJipec BTOPOTrO 3j1eMEHTa B MOJE
napamerpoB. CaM 3TOT 3/IeMEHT fABJISIETCHA BXOJOM B HeNHOM
CIHCOK CJIOBApHBIX CTaTel, NPHHaAJexKalUUX JaHHOMY
CNHCKY cJ0B. B KauecTBe ero HauyaJbHOrO 3HauyeHHs B
MOMeHT co3paHus cnucka caoBoM VOCABULARY wuc-
nosb3yercss ajpec IOJs NapaMeTPOB CJOBAapHOH CTaTbH
JpPYroro CHHCKa, KOTOpHIH TakHM o6pa3oMm sBasercs Ga-
30BbIM AJIS1 JaHHOrO (OGBIUHO 3TO TEKylllee 3HaueHHe nepe-
menHoit CONTEXT).

Takum o6pa3oM, HOBLIF CNHCOK yepe3 3aroJIOBOK (PHK-
THBHOH CTaTbH NpPHCOeAHHsAET K ceGe Bce cioBa 6a30BOro
CMHCKa.

B koHeuHOM cuere ,11060#i CMHCOK 3aKaHUHWBaeTCHA CJIO-
Bamu cnucka FORTH , koropblii y>xe He numeer 6a3oBoro.
Ha puc. 2.7 nokasaHbl nojs nmapameTpoB ciuckos A, B
u FORTH . Cnucok B siBnsieTcsi 6a3oBbIM Ass A 4, B CBOIO
ouepenb, Gasupyerca Ha cmucke FORTH . CnoBa Ay, ...,
A, Bxopsr B cnucok A;By,..,B,—B8 B uF,.. F,—
B FORTH.

IlokasaHHBIH Ha pHCYyHKe MOPSIOK MOHCKA CJIOB COOT-

BeTcTByeT HcnosnHennio Ttekcra B DEFINITIONS A,
B pe3y/bTaTe 4ero cHayaja GyAyT NMPOCMOTPEHHI CIHCKH
A, B, FORTH, a sarem B, FORTH .
. Uro6bl oGecneunTb GOMbIIYI0 THOKOCTh B ynpaBleHHH
NOPSIAKOM MOUCKA CJIOB H HMeTb BO3MOXKHOCTb Nepeornpe-
IeNsiTh CTaHAapTHblE CJI0Ba, B HEKOTODPHIX peasH3alisix
NpeiyCMOTPEHO Co3laHue 6e36a3086lx CNUCKO8. DTO CIHC-
KH, co3naBaemble B KoHTekcTe cnucka FORTH , aas koto-
peix FORTH 6bi1 6b1 6asoBbiM. Hannune G6Ge36a3oBbiX
CMHCKOB KOMIIEHCHpPYETCS TeM, YTO B aJrOpPHTMe MOHCKa
NOC/NEAHNM AeHCTBHEM IOCJI€ NMPOCMOTPA CIHCKOB, OINpe-
nensiemblx nepemenHsiMd CONTEXT u CURRENT, mnpo-
cmartpuBaetcsa cnucok FORTH , ecnu oH ewie He Gbl1 npo-
CMOTpEH uepe3 3TH NnepeMeHHHIe.

Jlast yueta BCeX CYLIECTBYIOLIUX CIIUCKOB (YTO HEOGXO-
nuMo Aas peanu3auuu caoba FORGET ) B ux noJe napa-
MeTPOB pe3epBHpYyeTcs ellle OfiHa sfiuedKa: yepe3 KOTODPYIO
BCE 3TH CTPYKTYpPHl CBfiI3aHbl B €AMHBI LENHOH CIHCOK,
HauHHaOIHACA B cayxeGHoi nepemennoit VOC —LINK .
Onpepenenne ciosa VOCABULARY ¢ yueToM nepeuscieH-
HbIX COIVIAIICHHH MOXeT BBINIAJeTb TaK:
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8 VOCABULARY ( ===> ) CREATE
256 BL ¢+ , CONTEXT @ 2- ,
HERE VOC-LINK & , VOC-LINK !
DOES> ( A -==> ) 2+ CONTEXT !

Korja B CIHCOK BK/JIIOYAETCSA HOBASA CJAOBAapHasi CTaThs,
TO B MNOJIe CBSI3H €e 3arojioBKa KOMHPYETCs 3HaueHHe H3
noJisi CBSi3¥ (PUKTHBHOM CTAThHU B NOJIE TapaMeTPOB JaHHOTO
CINHCKa, a Ty/la 3aHOCHTCS aJpec HOBOTO 3aroJoBka. TakuM
o6pa3oM, MOXxHO onpefenutb cjaoso LATEST (mocnen-
HHUH):
1 LATEST ( ===> NFA ) CURRENT @ @ |

KOTOpOe BO3BpalllaeT ajipec 3aroJoBKa NocjaeHel co3aaH-
HOU cj0BapHOH cTaTbhH (OGBLIYHO 3TO afpec NOJs HMEHH).
Yepes 370 CJ10BO CTAHOBUTCS OUEBHIHOH, HaNpUMep, peasu-
sauus ciosa IMMEDIATE:

1 INMEDIATE ( --->) LATEST C@ 128 DR LATEST C! [}

KOTOpOe yCTaHABJ/HBAET B €AHHHIY NPH3HAK HEMeJIEeHHOTO
HCroJIHeHHs1 B GaliTe-cueTuHKe TNOCJAefHeH CO3IaHHOH
CJIOBapHOH cTaTbH.

B coorBercTBHH ¢ OGIIMMH NpHHUMNAMH s3blka Popt
caM npolecc NMoHCKa €/I0Ba B cJIoBape AOCTyNeH nporpam-
mucry. CTaHaapT npepycMaTpuBaer ISl 3TOro cienyioliye
cjoBa: :

=== CFA
'3 ===> CFA (ucnonnenne)
[COMPILE] =~==) (KOMNKUAALKA)
FIND A ===)> CFA,N / A,0

CioBo ’ (amoctpod), uHTaeTcs «IUITPHX») BBOJZHT
ouepelHOE CJOBO H HILET ero B CJIoBape, BO3Bpaiilas aapec
MoJisi Kojla HaWeHHoMU cTaThbU (€CJH CJOBO He HaWleHO, TO
3TO CUHTAeTcsl OLIHGKOH).

CnoBo [’] uMeeT mpH3HaK HeMeAJEHHOTO HCIOJHEHHS
H HUCNOJb3YyeTCs BHYTPH OINpele/eHUH uepe3 IBOETOUHE,
o6Gpa3ysi BMeCTe CO CJeAYIOLIHM CJIOBOM €IHHYIO Mapy: BO
BpeMsl MCHOJIHEHHSl ajpec mojsi KOAA 3TOro CjoBa GyAer
NOJI0XKEH Ha CTEK AaHHBIX.

Cnoso [COMPILE], yxe BcTperuBlleecsi paHee,
BBOJHT H KOMIHJHDYET CJedylolllee CJOBO He3aBHCHMO
OT NpH3HaKa HeMeJJIeHHOrO HCIOJIHEHHS.
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Haxkowuen, cnoBo FIND (nafitn) nossonsier popmupo-
BaTh o6Gpasel AJs MOHCKA MPOrPaMMHBIM NyTeM: €ro ma-
pameTpoM SIBJISIETCA afpec CTPOKH CO CUETUYHKOM, KOTopas
paccmaTpHBaeTcs Kak HMs caoBa. B cayuae ycnexa FIND
BO3BpalllaeT ajpec MNOJs KOJa €ro CJOBapHOH CTaTbH
u 3HaueHne N, xapakrepusyiollee NMPH3HAK HEMEIJEHHOTO
UCIIOJIHEHHs: 1, ecqM NpH3HAK yCTaHOBJeH, H — 1, ecau
oTcytcTByeT. B cnyuae Heynauu cinoBo FIND Bossparmiaer
NpEeXHHH ajpec CTPOKH CO CUETYHKOM M 3HayeHHe 0 —
CHCHAJ O Heyjaue.

Pasysmeercs, eaoBa’ u [’] ucnoas3dyior cinoso FIND :

s ' (===>A) BL WORD FIND IF EXIT THEN
COUNT TYPE -1 ABORT" ?*

s '] (--=>) ' COMPILE LIT , 3 IMMEDIATE

t [COMPILEY ( --=> ) * , 3 [IMMEDIATE

KOTOpOe, TaKUM 06pa3oM, sBJsSETCS OCHOBHBIM B OMpeje-
JIEHHH MOpsaKa MOHCKa CJIOB.

B 3akmoueHHe paccMOTpHM OnpejeseHe CTaHAAPTHOTO
caosa FORGET , koTopoe BBOAHT OuepegHOE CJIOBO, HIIET
ero B CJ0OBape M HCK/IX0UaeT U3 CJI0Bapsi BMECTE CO BCEMH
CJ10BaMH, ONpeaeseHHBIMH TOC/e HEro.

Cayxeonas nepemenHas FENCE (3a6op) 3amumiaer
HayaJ/JbHYIO YacTb CJIOBapsi OT CJAYYaHHOrO YHHUTOXKEHHS.
Ona coaep:KHT ajapec, OTMeYalOUIHHA TpaHHLy 3allMLIEH-
HOH yacTH (4TOObI MCK/IOUHTH CJIOBA U3 3alIHIIEHHOH 06-
JIACTH HYKHO CHadaJa MOHH3UTb 3TO 3HAUYEHHE):

+ FORGET ( ===>) NAME  ( NFA)
DUP FENCE @ U< ABORT" 3AWWTA NOD FENCE"
>R VOC-LINK @ ( NO:BXOA B CNMCOK CNMCKOB)
BEGIN R® OVER U< WHILE ( N33BEHO CBA3W CNHCKA)
FORTH DEFINITIONS
@ DUP VOC-LINK ! ( N1:3BEHO CNEAYKKETD)
REPEAT ( N1:3BEHOD OCTAWWErOCA CMWCKA)
BEGIN DUP 4 - ( N:3BEHD CBA3M,L:BXDA B CNOBA)
BEGIN N>LINK @ ( N,NFA:O4EPEAHOE CAOBO)
DUP R& UC UNTIL ( N,NFAL1OCTAWMEECA CAOBD)
OVER 2~ ¢ N,NFALl,L:AAPEC CBA3U PUKTUBHOM CTATbMU)
! @& ?7DUP 0=
UNTIL R> ( NFAO) HERE - ALLOT 3

ChauaJa onpejenasietcd aiapec CTaTbH HCKIOYAEMOro
CJ0BAa, MpOBEPSALTCSH, UTO OHA PAaCIOJ0KEHA BbILIE€ rPAHUILbI
3alUHUTbl, H 3TOT aapec COXpaHAeTCsA Ha CTEKe BO3BPAaTOB.
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B xoje HCTOJHEHHs MEPBOro LHK/Aa mNepeGHpaloTcs Bce
CYLLECTBYIOLHE CTATbH AJSl CIIUCKOB CJIOB H HCKJIOUAIOTCS
Te, ajpeca KOTOPbIX OKa3aJHcb Gosblile AAHHOrO (B CHJY
MOHOTOHHOTO YGbIBAHHSA aJPeCcOB B LenHoM crucke VOC =
LINK uuka npekpauiaercs, Kak TOJIbKO ajipec ouepenHoi
CTaTbH OKa3blRaeTcs MeHblie AaHHOro). Bo Bpems ucmoa-
HEeHHs1 BTOPOro LIMKJa MPOAOJKaeTcs nepebop OCTaBLIHX-
cfl cTaTed JJIA CIUCKOB CJIOB, MPH 3TOM B KaKJOM CITHCKE
OTCEKalOTCsA CTaTbM, ajpeca KOTOpPbIX OoJiblle AaHHOTo
(3mech onsATb HCMOJNBb3yeTCS MOHOTOHHOE yGbIBaHHE ajpe-
COB CJIOBAapHBIX cTaTedl B Mpejesax OqHOro cnHcka). B 3ak-
JIIOUEHHe YKa3aTeJb BEpIUHHBI CJAOBapsi NMOHHMKaeTcA A0
3aJlaHHOTO ajpeca, TeM caMbiM 0CBO6OXK a5 MaMsTh B CJIO-
Bape. Ilepen Hauasom OMHCaHHBIX AEHCTBHH NepeMeHHbIE
CONTEXT u CURRENT ycranaBauBaoTCsl Ha CIHCOK
FORTH, uro6bl ux 3HaueHHe ObLIO OCMBLICJIEHO BO BCe
BpeMs AajbHedlned paboThl.

2.5. Peanuszauusa onpepensiiouinx cJaos

MexaHnusM onpeje/AILHX CJIOB COCTABJSAET OJHO
13 OCHOBHBIX JJOCTOMHCTB f13blKa POPT, rM1aBHYIO «<HAXOJIKY »
ero cosaareneil. C ero nMoMoLLbIO MPOrpaMMHCT MOXKET
BBOAHTb CBOH THIIBl JAHHBIX H CTPYKTYpHl YyNpaBJeHHS,
3ajaBas HX BHelLlHee CHHTaKcHYeckoe oopMJ/IeHHe H BHYT-
PEHHIOI0 CeMaHTHyecKylo peanusaumio. Mcxoanelli cTpon-
TeJIbHBIH MaTepHa/J MpPOrpaMMHCT MOxKeT 6paTb H3 CpaB-
HHTE/bHO HeO6OJbIIOr0 HCXOJHOTO 3araca CJ0B-KOMaHA
f3blKa HJH c03]aBaTb CaM.

UInpoxue Beipa3uTe/bHble BO3MOXKHOCTH H BMECTE C TEM
KOMIIAKTHOCTb Pea/Ii3aLHH 3TOro MeXaHH3Ma BHITEeKaloT U3
TOT0, YTO B €T0 OCHOBE JIEXKHT QyHIaMeHTa bHbIH NPHHIHUN
YacTHYHOH HnapaMeTpH3aUMH. Ero mpuMeHeHHIO B TpaiH-
IIMOHHBIX fI3bIKaX MPOrpaMMHpOBAHHA MeLIaJa IPOMO3IKHH
anmnapar npolegypHOro Bbl30Ba, KOTOPHIH CYUHTAJCS B 3THX
sI3bIKaxX 3JIEMEHTapHbIM H HeJleJHMbIM AeHcTBHeM. B sA3bike
®opT KOHCTPYKLHS BBHI30Ba pasjoxkKeHa Ha OTAe/bHbIE
COCTaBJSIOLUINE H JOCTYNHA <«MO YacTAM», B YacCTHOCTH
HMeeTcsl JIOCTYN K ajpecy Bo3BpaTa H BceMy AHHaMHuye-
CKOMY KOHTEKCTy BbLI30Ba.

B coueraHHH ¢ eqMHBLIM MeXaHH3MOM Mepejauyl Mapa-
METPOB uepe3 CTeK M KOMNAKTHOH peasn3aunued uepes
IATHIA KOJ 3TO AaeT HeJAOCTHXHMBIA JJs APYTHX f3LIKOB
YPOBeHb CBEPTKH NMOHATHH.
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: CONST CREATE, DOES> @ ;

4 CONST XOP
5 CONST 0T/
nore [ e
i umena | 5| 7C L
'IDI' "PI' "0" ""ll
|lsll nTll .
Mone. —> CREATE
Mone
4 Koda -]
Toe i3] —=- CREATE —= (CODE)
3 |"" —_ CALL:| PRUSH(RI)
! RI:=wW+2
wpn | wpw goto NEXT
™1 —=(;CODE) —
JSR DOES
— @
5 —= EXIT

DOES : PUSH(W +2); PRUSH(RI);
RI:=RETISR; goto NEXT;

Puc. 2.8. Crtpykrypa craTbH ONpenesiiOIUX H ONpenesi-
eMbIX CJIOB

Ha puc. 2.8 npuBeseHa cTPyKTypa CJlOBapHbIX CTaTel,
BO3HHKaloulass nocae o6paboTKH onpeneseHui

s CONST CREATE , DDES> &
4 CONST XOP 5 CONST 0TA

Tam ke noka3zaHa c/JoBapHas CTaThsl 1/ CJOBA !, B TeJe
Kotopod Haxoautcsi touka CALL appecHoro uHrepmpe-
Taropa. _

[Tore koma ctatbu CONST conmepKHT ajpec TOYKH
CALL, a none napaMeTpoB COAEPKHUT NOCAEA0BATENBHOCTD
CCHIJIOK Ha CJIOBapHble CTaTbH, CKOMIH/JIHDPOBAHHYIO ajpec-
HBIM HHTEPIIPETaTOPOM B COOTBETCTBHH C TEXHHKOH HIHTOFO
koga. CioBo DOES> , Bxoasiiee B 3TO omnpeneseHHe,
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MMeeT MPU3HAK HeMeNJIeHHOrO HCHOJHEHHSl, M0ITOMY OHO
He KOMIHUJIHPYETCA BCJel 3a CChIIKOH Ha CTaThlo A1 3a-
nAToi, a ucnoaHsercs. Ero ucno/sHeHue cOCTOMT B KOMIH-
JSIIHH CCBIIKH Ha CTaTbld BCHOOMOraTeJbHOro CJ0Ba
(;CODE) u komnusmsiuuu maumuHHO# KomaHabl JSR mepe-
X0Za ¢ BO3BpaTroM Ha cneuranbHylo Touky DOES B sipe
¢dopT-cucrembl. Jlajee TEXCTOBbIH HHTEPNPETATOP KOMIIH-
JIHPYET CCBIJIKY Ha CTaTblo AJs1 @ M HUCHOJHSET (B CHAY
NpH3HaKa HeMe[/JeHHOro HCIOJHeHHs1) CJOBO ;, KOTOpoe
3aBepluaeT NMOCTPOEHHE cJoBapHOH ctaTbi. OHO KOMITHJIH-
pyet ccbliky Ha craTtbio EXIT M mepekniouaer TeKCTOBbIf
HHTEpNPETaToOP B COCTOSIHHE HCMOJHEeHHA.

Bo Bpems ucnonnenus cioBa CONST Bo ¢parmente
4 CONST XOP Bxogasiuee B Hero cnoBo CREATE co3nact
a5 cnoBa XOP 3aroJioBok c/10BapHO#H CTaThH H N0.1€ KOAa,
3acaaB Tyaa craHaaptHeid azpec. Cueayrollee cJ0BO ,
CKOMITHJIUPYET YHCJIO 4 B MoJie napameTpos, a coBo (;CODE)
3aHeceT B IoJie KOjla ajpec cjaefylollei 3a HUM MalUHHHOI
nporpaMMbl M 3aKOHYHT HcrnojHeHHe cjgoBa CONST :

1 (3CODE) ( ---> ) R> LATEST NAME> !

3HaueHHe, CHUMaeMOe C BEePLIHHbI CTEKa BO3BPATOB CJI0BOM
R> ,— 310 Kak pa3 aapec komaHabl JSR B onpenenenuu
croBa CONST. CnoBo LATEST kaamer Ha crek aapec
3aroJioBKa MnocJeHed co3gJadHoM cTaThH, T. €. ctathd XOP,
a cioBo NAME>> npeo6Gpasyer 3TOT ajpec B aapec MoJs
kozna. [TockonbKy co cTeka BO3BpaTOB ObIIO CHATO CQJHO
3HayeHHe, TO M0 3aBeplIeHHH JaHHOrO OlpejleseH sl ynpas-
JIeHHEe BEPHETCS B TOUKY IIOC/Ie BbI30BA ONpeJesneHUs], Bbl3-
BaBLIero JaHHOe, T. €. Ha MNpojoJ:keHHe paboThl mocJie
BbizoBa cioBa CONST . Ananornunble aedcTBUss GYAYT
HcrnonHeHbl npu obpa6otke Tekcta 5 CONST OT.\ . Ecau
tenepb c1oBo XOP 6yaet ucnoausitbes, To U3 Toukd NEXT
ajpecHoro MHTeprnperatropa ymnpasJjeHHe Gyaer NeperaHo
Ha MalUIHHHYIO MpOrpaMMy Mo ajpecy M3 MoJas Koja, T. e,
Ha komaHay JSR B resne onpenenenuss CONST. 3ra ko-
MaHJa nepexoia ¢ BO3BpPAaTOM MepejaeT ymnpaB/eHHe Ha
touky DOES, coo6uiuB efi B KauecTBe CBOEro ajgpeca BO3-
Bpara ajpec cjefiylolled MOCAeA0BATENbHOCTH CChIIOK —
ucnosansaouei yactu onpeanenenuss CONST . Touka DOES
KJAajeT Ha cTeK ajpec moJs napamerpoB cratbH XOP
(B 3TOT MOMEHT B paGoueii sueiike W ellle HaXOAHTCA aapec
noasi koga cratbu XOP, 3arpy:KeHHbli Tyna NeHCTBHEM
NEXT) u ucnoaunsier aeiicteie CALL ans ucnonHAoOLeH
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yacti onpegenenuss CONST . Cnenymwoliee HchoJsHsAevOe
CJIOBO @ 3aMEHHT Ha CTEKe ajpec MoJ3 mapaMeTpoB CTaThH
XOP unciaom 4, CKOMOHJIHDOBAHHBIM 10 3TOMY ajpecy,
1 3atem caoBo EXIT 3aBeput ucro/HeHHe HaHHOTO Bbl-
3oBa caoBa XOP.

CJ10BO : TOXKe fAABJISieTCS CHPEAEJSIONIHM, H ero cjioBap-
Hasi ctaTbsl UMeeT Takylo ke cTpykrypy. Paccmorpum era
pabGoty Ha npumepe TpaHciAAuHH onpenenenus CONST.

Cosparonlas yacTh cjaoBa : coctouT H3 caoB CREATE
u] . IlepBoe BHIGHpaeT M3 BXOAHOH CTPOKH CJedyiOllee
3a aBoerouneM c/10BO (B gaHHOM cayuae CONST ) u cos-
Jaer JAJs Hero HauaJjo CJOBapHOH CTaTbH (3aroJloBOK
M noJje Kojxa), a BTOpoe MNepeK/l04aeT TEKCTOBBIH WHTep-
npetarop B cocTosiHue Komnuasiuud. [Tocneanee B cos3nao-
wieit yactu caoso (;CODE) BmuceiBaer B noJse koga co3ja-
BaeMOH HOBOH CTaTbH TeKylllee 3HaueHHe yKasaTess HH-
Teprnperauuy, T. e. aapec toukd CALL, koropas pacnona-
raercs B TeJle JaHHOTO ONpe/lesleHHs:, OC/Ie Yero HCIOHEHHE
JBOETOUHsi 3aKaHuuBaercd. [TockonbKy Tenepb HHTepmpe-
TaTOP HAXOJAHUTCS B COCTOSIHHH KOMITHJISILMH, TO CJeAyIolHe
BBOJHMbIE c/J10Ba GYNYyT KOMIHIHPOBATHLCS, 3aM0JHSAsA 110/1€
napamerpoB cratbd CONST noc/ienoBaTenbHOCTIO CChI-
Jok. Tak 6yjet nmpoposKatbCs A0 TEX MOP, MOKA CJOBO —
TOYKA C 3aMATOH, OTMeyalolllee KOHel ONpeieseHHs H HMEel0-
ee NpU3HAK HeMeIJeHHOTO HCIIONHEHHS, He MEPEKJIOUHT
UHTEPIpeTaTop o6paTHO B COCTOSIHHE HCIOJHEHHSA:

t 3 (=-=>) COMPILE EXIT [COMPILE] [
IMHEDIATE

Omnpenensiiouiyie c/a0Ba SABJAAIOTCA MEXaHH3MOM AJsi
CO3JaHHA KJAaccOB CJAOB CO CXOAHBbIM <«IIOBEJEHHEM>,
KOTOpO€ OIpelensieTcA HCMOJHSAIUEeH yacThl0 H BKIlOYa-
eTcsl B CJIOBapHYIO CTaThIO C/I0BA uepes noJe koaa. Pasupuua
MeX1y CJI0OBaMH BHYTPH OHOTO Kj1acca COCTOHT B 3HaUEeHHH
noJisi MapaMeTpoB, KOTOPOe CTPOHMTCA MpH ONpeleseHHH
ciaoBa. CioBa, ompejesneHHble yepe3 [JBOeTOUYHe, COCTAB-
JISIIOT OJMH H3 KJacCOB Hapsily ¢ KOHCTAHTaMH, MepeMeH-
HbIMH, CIHCKAaMH CJIOB H JPYTHMH, KOTOpble NPOrpaMMHCT
MOJKeT BBOJHUTb MO CBOeMY ycMoTpeHHio. [1pu 3TOM ROCTH-
raeTcsl CylleCTBEHHAasi 5KOHOMHS NMaMATH 3a CUeT TOTO, UTO
o6uiasi yacTb BCeX CJIOB OJHOr0 KJjacca MPUCYTCTBYET
B MaMsTH B €IHHCTBEHHOM 3JK3eMIIsipe B CTaThe ONpeje-
JISIOILEro CJOBA.
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Takum o6Gpa3oM, B ocHoBe sidbika PopT Jexar aBe
CTPYKTYPbI:  BHEWIHAA — MpocTefilass CHHTaKCHYecKas
CTPYKTYpa CJI0Ba, MpPEACTABJEHHOr0 KakK Moc/eqoBaTeb-
HOCTb JIMTEpP, OTPAaHHUYEHHAsl NMPOGENOM, H BHYTPEHHAS —
CTPYKTYpa CJIOBapHOH CTaThH, B KOTOPOH NoJe Koja 3anaeT
HHTEpNIpeTaTop moas mnapamerpoB. OAHHM H3 YacTHHIX
ClyyaeB TaKOro MHTeprNperaTopa sBJAsieTCA aJpecHblil
HHTEpIpeTaTop, H TOrAa IoJe NapaMeTPOB COLEPIKHT
MOC/1€10BaTeNbHOCTh HHTEPNPETHPYEMBIX aPECOB B IIHTOM
KoJe. DTOMY cJy4alo OTBEYaeT OMpe/e/]eHHEe yepe3 ABoe-
Toune. [Ipyrue ompenensiioluide cjaoBa 3amaloT ApyrHe
HHTEPNPETaTopbl H COOTBETCTBEHHO J[APYTrHe CTPYKTYpHI
NoJis1 mapaMeTpoB.

2.6 BcTpoenHbiit accemGaep

Berpoennbi#t accembiiep MO3BOJISIET NMPOTPaMMHCTY
3a/laBaTh peajaH3anHIo CJOB HENOCPEACTBEHHO B MAIIHHHOM
Koze naHHO# DBM. 3To naer eMy BO3MOXKHOCTb, C OLHOM
CTOPOHBI, TNOBBHIIIATL OBICTPOJAEHCTBHE NporpamMmbl O
MaKCHMaJbHO BO3MOXKHOIO YDOBHfI 3a CueT I[epeBoja
HHTEHCHBHO HCHO/Nb3YEMbIX CJIOB HENOCPEACTBEHHO B Ma-
LIIMHHBIH KOA, a ¢ JpYyroi — HCNonb30BaTh OCOGEH-
HOCTH apXUTeKTypbl AaHHO# DBM H «HanpsAMHK» CBA3HI-
BaTbCsl C ONEpPAIMOHHOH CHCTEMOH M BHELIHHM OKpYxXKe-
HHEM.

[Ipumepel oGoux cayuaeB jgaer cama (opT-cHcTeMa.
OuyeBHIHO, UYTO CJOBa, BBHINOJHSOIHE apHpMeTHUECKHE
ormepanuy WJIH AEHCTBHS ¢ BepLIHHOH CTeKa, eCTECTBEHHO
peasii30BbIBATh HENOCPENCTBEHHO B MaLIHHHOM KOJje, HO-
CKOJIBKY CKOPOCTb HX HCIOJIHEHHS B 3HAUHTEJNbHOH CTENeHH
onpeneJser GbiCTPOAEHCTBHE CHCTEMEl. BMecTe ¢ TeM cl10BO
1+ , yBeqnunBawluee Ha €JHHHIY 3HAYeHHe Ha BEpPILHHE
CTeKa, MOXKHO ONpefie/IuTh KaK B MalllMHHOM Koze (0coGeH-
HO ecJ/11 B faHHO# DBM ecTb crenuasnbHasi KOMaHaa yYBeaH-
YeHHSl 3HAYEHHsS Ha €IHHHLY), TaK W uyepe3 [BOETOYHE:

[ (A -===>A+) | + 3

B nocnenHeMm ciyuae, eciiH K TOMY ke C/10BO | peanH3oBaHO
B BHAe oTaenbHOH cjoBapHod cratbd | CONSTANT 1,
HIMTBI KOJ 3aHMeT BCero TPH fIUEHKH, UTO MOXKET GhiTh
Kopoue aHa/JOTHYHOH MporpamMMbl B MalLIHHHOM Koae. Pa3sy-
MeeTcsl, IPH TOM HCHOJHeHHe GYAET A0JbIIIe 32 CYET HHTEP-
NpeTalnuy IMOC/AeA0BaTeNbHOCTH H3 TpPeX CCbUIOK BMECTO
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MPSAMOr0 HCHOJHEHHS] COOTBETCTBYIOIMIHX MAaLIMHHLIX KO-
MaHa. Takxke O4eBHIHO, UTO, HanpuMep, Gopr-cioBa A5
o6MeHa C TEpMHHAJIOM €CTECTBEHHO 3aiaTh Ha MalUHHHOM
ypOBHe uepe3 oGpallleHHs] K COOTBETCTBYIOIHM (DYHKIHSAM
OmepalOHHOH CHCTEMBI HMJH HEMOCPEACTBEHHO K anmna-
patype.

[ s onpenesnenns c/j0B HEMOCPEACTBEHHO B MAIIHHHOM
Koze craHaapT sidbika QopT npefycMaTpHBaeT CAEAYIOLIHE
c/oBa:

ASSEMBLER =-=-)

CODE ————)
END-CODE  ===)>
) CODE ———) (KOMNUARYKE)

cOCTaBJfAOUIHe CTaHZAPTHOEe acceMGjepHOe pacLIHpeHHe
o6sizaTenbHOro HaGopa CJIOB.

CanoBo ASSEMBLER (accem6iep) saBisiercss HMeHeEM
CIHCKA CJIOB, COJEpXKAaLIero ¢J0Ba, ¢ HOMOLIbIO KOTOPBIX
CTPOHUTCS MalIHHHLIHA KO (MHEMOHHKH MallHHHBIX KOMaHJ,
0603HaueHHs PerucTpoB, cmocoGbl ajpecauud H T. 1.).

Ciaoso CODE (kon) sABnsieTcst ompenensiioliUM AJst
CJIOB HHJKHEro ypoBHSI M OGBIYHO ompejensieTcs Tak:

t CODE ( ===>)
CREATE HERE LATEST NAME> ! AESEMBLER

OHo HcrnoJsb3yercd B couetraHHH co cioBom END-CODE
(xonewt kopa): CODE <<uma> < MalIHHHBIA-KOZ™>
END-CODE, rme «uMs» siBAsieTCd HMeHeM oOmnpeness-
€MOro CJI0Ba, a «MalIHHHBIA-KOA» — 3alHChI0 €ro peaJiu-
3aUHMH B MALIMHHOM KOJE€ B COOTBETCTBHH C NPHHSTHIMH
COryalleHHsAMH.

[Tone xoma TakoH cJoBapHOH CTaTbH CONEPKHUT afpec
ee nojif mapaMeTpoB, B KOTOPOM pacrojiaraercst AaHHbIH
MAallHHHBIH KOJ.

Hakonenu, cioso ;CODE, uMeioliee mpusHak Hemen-
JIEHHOT'O HCHOJIHEHHS!, TO3BOJISIET 3aaBaTh HCIOJHAIONLYIO
4acTb ONPEAE/AIOIIUX CIOB HENOCPEACTBEHHO B MALIHHHOM
Koge:

t JCODE (¢ =--> ) COMPILE (;CODE)
CCOMPILE] [ ASSEMBLER § IMMEDIATE

OHo ucnonb3yercst BHYTPH OMNpPe/ieJieHHsI Yepe3 JBOETOUHe
AJis1 OMpeJeNSOLIEro ¢/0Ba aHaJOrHyHo cjioBy DOES>
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s {mMs> <coedawkas-vacTe)
jJCODE <mawuwnwa-kod> END-CODE

H OTAeJseT BBICOKOYPOBHEBYIO €O3]aiOLLyl0 YacTb OT HC-
MOJIHAOIIEH uacTH, 3agaHHOH B MAalUMHHOM Koje. Bo
BpeMs HCMOJHeHHS CKOMIHAHpoBaHHoro ciaoBoMm ;CODE
croBa (;CODE) agpec MalwMHHOM mporpamMbl, COCTaB-
JAOIed HCIOMHAOILYIO YyacTb, 6yAeT 3acjaH B MoJje Kojia
OIpefieIfieMOro cj0Ba, KOTOpPOe TakKHM 06pa3oM MOJY4HT
HHTEPNpPeTaTop, peajM30BaHHbIH B MalUHHHOM Koge. Ha
NpPaKTHKe HMEHHO TaKHM CHOCO60M 3a1al0T CTaHAapTHhIE
onpegensiiowne caosa :, CONSTANT u VARIABLE .

KoHkpeTHbIH BHJA MaUIMHHOH NMpOrpaMMbl 3aBHCHT OT
apxXHTeKTyphl AaHHOH OBM. O6uiuM mpaBu/ioM siBjisieTcs
TO, YTO 3TOT TEKCT NpejacTaBJsier co6oH moc/enoBaTeNb-
HOCTb CJIOB, KOTODbi€ HCMOJIHSAIOTCA TEKCTOBBIM HHTepIpe-
TaTOPOM, B pe3yJbTaTe 4ero Ha BepluuHe caoBapsi GopmHu-
pyeTcsl COOTBETCTBYIOIUHH JBOHYHBIH MALUIMHHBIA KOII.
MainnHble KOMaHIbl 3aMHCHIBRIOTCS B €CTECTBEHHOM
A dopra obpaTHOH MOJbCKOH (opme: cHauaja ome-
paHjibl, a 3aTeM CJOBO, O0O3HAualollee MHEMOHHKY
KOMaHJHbI.

Onepandor — 370 cJI0Ba, BLIYHCASIOLULHE HA CTeKe pas-
MelLeHHs ONlepaHa0B: HOMepa pPericTpoB, agpeca B MaMsATH
H HX MOAH(HKALHH, 3HAYCHHS] HEIIOCPeNCTBEHHBIX OMepaH-
OB H T. A.

Muemoruka KoMaHpl, OGBIMHO COCTOSILASA U3 TPaJH-
LLHOHHOTO 0603Ha4yeHHs1 JaHHOH KOMaHIbl H 3aMATOH, CHHU-
MaeT cO CTe€Ka pa3MellleHHsl CBOHX ONepPaHAOB U KOMIHJIH-
pYyeT COOTBETCTBYIOLLIHH NBOHUYHBIH KOA.

Bkaiouenne 3ansaToll B HMA CJ10Ba A/ KOjJa KOMaH[HI,
C OJHOH CTOpOHBI, NMOAYEPKHBAET TOT (DaKT, UTO HAaHHOE
CJOBO KOMIOMJHpYeT KOMaHAy, a ¢ APYroH CTOPOHBI, MO3-
BOJISIET OTJIMYaTh, HallpUMep, 4acTO BCTPEYAIOIIHECS MHe-
mouukd ADD , CH u 1. A. oT uHceJ, 3afaHHBbIX B LIeCTHAN-
LaTHPHUHOH CHCTEME.

B taba. 2.1 npuBeneHa 3anuch OAHHX H T€X ¥Ke MAallIHH-
HHIX KOMaHJ B TPaAHIHOHHOM acceMbsepe U BCTPOEHHOM
accembsiepe pasHbIX (OPT-CHCTEM AJA HECKOJbKHX pac-
npocrpaHeHHbx THnoB IBM. Kak u B ciyuae peanusanuu
CTPYKTYp yNpaBJ€HHs, BO BCTPOEHHBIH acceMb/ep MOXKHO
BKJIIOUHTDb AOMNOJIHHTEJIbHbIE CPEACTBA KOHTPOJA, KOTOPhLIE,
yuHThiBasi ¢opMaT MalUMHHBIX KOMaHA, NPOBEPSIIOT Mpa-
BHJIbHOCTb 3aflaHHSl X OMepPaHIOB.
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Ta6auua 2.1. CpaBHATeNbHAs 3aNHCh MZWKHHBIX KOMaHA B TPaaHu-

LHOHHOM accemOJjepe M BCTPOEHHOM acceMbJaepe ¢GopT-cHcTeMbl

Tun 3BM TpandLHOHHEHA acceMbiiep BCTP;%’;‘;B‘E'HC?‘T‘;C::“'G“RP
CM-4 CMPB 412, (RI)+ | 124 Rl )+ CMPB,
JMP NEXT NEXT JMP,
RTS RTS,
EC 2BM STM 14,12, 12(13) 14 12 12 (, 13 STM,
BALR 15, 0 15 0 BALR,
B NEXT NEXT B,
MOV A B A B MOV,
K580 LXI H, 156 H 15 LXI,
POP H H POP,
, UTC, =I5 005 #4 UTC,
B3ICM-6 , XTA, 0 0 XTA,
3, UTC, 777 3 777 UTC,

B ra. 3 paccMoTpeHa pea/iM3anus NOJHOrO BCTPOEHHOrO
accembaepa a/1s Mukponpoueccopa K580, 3anumalomas
100 crpok tekcra Ha si3blke DopT.

Berpoennbli accem6iep ¢opT-cHcTeM uacTo esaioT
«CTPYKTYPHBIM», T. €. BKJIOYAlOT B Hero onepaTopbl BeT-
BJICHHSl H IHKJBbl, BBHIIOJIHAIOLIHE ITepeXoabl M0 3HAUYEHHIO
yIpaBJ/fAOLIMX pa3psagoB B chnenuasbHoM peructpe. [lo
aHaJIOTHH C TAKHMH Ke cpeJcTBaMH fi3blka QopT 3TH CTPYK-
TYpPHl 3aJaI0T C NMOMOILbIO TE€X Ke CJOB C A00aBJeHHEM,
sanaroi: IF, THEN, ELSE, BEGIN, UNTIL u 1. n. Ilpu
3TOM BBOJSAT CJ0Ba, 0603Havaioulle pa3aH4yHble COCTOSHHSA
yNpaB/AIOIIUX CHTHA/MOB, a C/10Ba, peanu3yioliiie CTPYK-
TypHble ONEePaTOpbl KOMIMIHPYIOT KOMaHAbl NEPEXOMOB,
COOTBETCTBYIOIIHe YKa3aHHbIM COCTOSAHHAM. Takoi noaxon
N03BOJ/ISIET BO MHOTHX cJyuasix n3bexkaTb BBeJEHHA CJOXK-
HOro MeXaHH3Ma [epPeXOof0B Ha METKY, OCKOJbKY acceMb-
JIepHble BCTaBKH, /ISl TPAHCJALMH KOTOPLIX H CylIecTBYeT
BCTPOeHHBIH accembaep, cOCTOAT, KaK MNpaBHJIO, M3 He-
CKOJbKHX KOMaHJ.

[IporpamMma B MaluHHHOM KOAe, 3afilaHHAs yepes CJoBa
CODE nan ;CODE, nonyuaer ynpapJeHHe OT ajpecHOro
HHTEpIpeTaTopa H MocCje ee 3aBepLIEHHs BO3Bpallaer
ynpaBJeHde HHTepnperatopy Ha Touky NEXT. Insa cBsa3u
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¢ azpecHbIM HHTeprnperatopoM B crnucke cioB ASSEMBLER
OGBbIYHO MNpeAyCMaTpHBaeTCsi PAA KOHCTAHT, o6o3Hayalo-
IIMX TOYKH BXOJa, HOMepa PErHCTPOB H [PYrHe pecypchl
ajgpecHoro HHTepnperartopa. AHaJOrHuHbBIM 0Gpa3oM Ipe-
JAycCMaTpHBaeTCsl CBSI3b C ONEPAIlHOHHON CHCTEMOH, BCTPO-
€HHBIM MOCTOSIHHBIM MPOrpaMMHBIM oGeclieyeHHeM M ammna-
paTypoH.

B o61uem o6beme Gonbluux nporpamm Ha Popte accem-
6yiepHble KOJbl COCTABJSAIOT HE3HAUHTENbHYIO uacThb ( B pea-
JIH3allMH caMoil ¢opTt-cucTeMbl, Hampumep, 10—30 %),
HO BMECTe C TeM TaKasi BO3MOXHOCTb JieJIaeT NPOrpaMMHCTa
MaKCHMaJ/lbHO CBOGOAHBIM B BbIGOpE CpelCTB AMA peasH3a-
LHU CBOMX HIeH.

2.7 Pabora ¢ BHelIHeH MamsATbIO

B Hacrosilee BpeMsl B KaXXJ0M si3blKe IIPOrpamMMu-
pPOBaHHAA TeM HJH HHBIM CNOCOGOM peuIaloTcsl BOMPOCH!
o6MeHa c BHeluHell mamsAtbio. M3-3a orpomhoro pasHo-
06pasusl BHEIIHHX YCTPOHCTB M CNOCOGOB XpaHEHHs HH-
(opmMaLHM Ha BHEUIHHX HOCHTEJSIX €JHHLIH YHHBepcaJb-
HbIi MexaHH3M O6GMeHa OTCYTCTBYeT. B KaxkaoM s3bike
onpejensieTcsl CBOs, B HM3BeCTHOH Mepe YyHHBepcaJbHas
¢alimoBasi cucrema, Koropasi IpH peajiH3allHd MOJeENH-
pyercs Ha peajJbHOH (paHI0BOH cHCTeMe KOHKpPETHOMH
ONepauHOHHOH CHCTEMBI.

Ilockonbky B 3Bk PopT Jierko BKJIIOYATh HOBLIE
CJI0Ba-KOMaHAbl, TO HaJ0OHOCTb B CTAaHAAPTHHIX YHH-
BepCa/NbHbIX pasBHTHIX CcpeAcTBax oOMeHa OTmajpaet.
B kaxnao# peanusanuu MOXHO BBECTH TaKHe CpeACTBa
HCxXoisl M3 OCOOEHHOCTeH W BO3MOXKHOCTEH NpHMeHsieMbIX
4719 nanHoi OBM ¢aitsoBo#i cHCTEMBl H KOHKPETHBIX BHELI-
HHX ycTpolcTB. BMecTe ¢ TeM xkesnaTeqbHO HMETb Mexa-
HH3M, o6ecleyHBaloOUIHH Mo KpaliHel Mepe mepeHOC U Xpa-
HeHHe Ha MAalIHHHOM HOCHTeJle NPOrpaMMHBLIX TE€KCTOB Ha
a3bike Doprt. Mcxoas u3 aToro cranaapT npeaycmatpHBaeT
3/leMeHTapHeHlyl0 (aHIOBYI0O CHCTEMY, KOTOpasi JIETKO
peanusyercsl B T1IOGOH KOHKpeTHOH (paloBOH cHCTeMe HJIH
HENOCPeACTBEHHO uepe3 JApalBepbl BHEIIHHX YCTPOHCTB
(MarHUTHBIX JHCKOB).

B a3bike ®PopT npuMeHsieTcs MeXaHH3M BHPTYyaJbHOH
BHEIlIHEeH NaMATH, cocTosilel u3 6JoKoB 1o 1 K 6aiit kax-
Abli. Byiok uaeHTHOHIHPYETCA HOMEDPOM — YMCJIOM B JHa-
nasone ot 1 no 32767. B aapecHoM npoctpaHcTBe ¢opT-
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CHCTEMBI BbliessieTcsl NaMsATh noj 6ydepHbId My, paccuH-
TaHHbIH Ha OJHOBPEMEHHOE XpaHeHHe OJHOro Hau GoJee
610koB. Kaxapii 6ycdep MOMHMO nMaMsTH AJsi XpaHeHUA
coO6CTBeHHO O6JioOKa JAaHHBIX COAEPXKHT HoMmep OJoKa
M NpPH3HAK ero H3MeHeHHOCTH.

Cnoso BUFFER (6ydep), monyuus Homep 6J0Ka,
HuleT cBo6oAHbIH Oydep B myJe H BO3BPalllaeT ero ajpec,
3anuchHBas B CayXKebOHylo siyedKy Oydepa mHepelaHHBIH

" Homep Gsioka. Tem caMbiM HafjeHHBIH Gydep NpHNHCHIBA-
ercsi naHHOMY 6JI0KY, OfHAKO cofep:HMoe GydepHod na-
MATH TOKa ocTaeTcsl npexkHuM. Ecau cBo6onHoro Gydepa
He 0Kasajocb, TO AHAJOTHYHBIM O6pPa3oM HCMOJb3YyeTcs
onMH M3 3aHATHIX. Ecau nmpu stom B cayxeGHoit siuefike
6ydepa Obll yCTaHOBJEH INPH3HAK H3MEHEHHOCTH, TO
JaHHble U3 GydepHOH MaMsTH MepeNHChIBAIOTCA BO BHell-
HIOIO, OHH 3aMEHSIIOT TaM INpexHee COAEPKHMOe COOTBeT-
cTByollero 6J0Ka.

Caoso BLOCK (6/10K) aHaJOrHYHO 1O HCIOJb30BAHHIO
cioBy BUFFER 3a uckiioueHneM TOro, 4TO MNepenHch
NaHHBIX M3 BHEIIHEH NMaMATH NPOH3BOAHUTCA B NpPHIHCAH-
Helfi paHHoMy G6Joky Gydep. Pasymeercs, ecnn naHHBIH
6/10K yKe Haxoautcs B GydepHOM MyJe, TO NepentcH aaH-
HBIX He npoucxonaut, H cioBo BLOCK BosBpaiuaer agpec
sroro G6ydepa.

Haxkonen, cioso UPDATE (n3MeHHTB) ycTaHaBJHBaeT
NpU3HAK H3MEHEHHOCTH NocjeAHero G6/10Ka, K KOTOPOMY
6b10 agpecoBaHo ofpaileHue uepe3 ciaoBo BLOCK uiu
BUFFER . Taknum o6pa3om, BHocieacTBHH 3TOT 6J10K GyneT
aBTOMAaTHYeCKH MepenxcaH BO BHEIIHIOI0 NaMATh.

[Ipn peanusanuu o6MeHa ¢ BHEIUHeH maMsTbiO B Kaue-
cTBe OydepHoro mysna OGBIYHO HCHOJb3yeTcsl CBA3HBIA
yyacToK omepaTHBHBIK namsatH. Ilyctb ero Hauaso 3apa-
ercsa koHcraHTol FIRST, a koneu — azapec 6Gafita, cie-
pywouiero 3a nocjaenHuM,— Kouncranroit LIMIT. (Ecau
MyJ pacnoJaraercsl BIVIOTHYIO K KOHIly aJpecHOro MmpocT-
PaHCTBa, TO 3TOT CJAEAYIOIIMH anpec paBeH HyJa0!) Bydepa
B IyJ/1e pacnosaraloTcsl MOAPSA, KaKAblH HaUHHAeTCs ABYX-
6aliTHOH sAueliKoH, B KOTOPOH 3amHcbiBaeTcsi HOMep MNpH-
nucaHHoro 6J0Ka, MpUYEM CTapLIMH pa3ps HCHOAb3YeTCS
noj NpH3HaK H3MeHeHHOCTH. Jlanee et 6ydepHas naMATb
nasi 6joka pasmepoM 1024 Gaiira, 3aBepuaerca Oydep
elle OJHOM cJyxKe6GHOH siuelKoi, B KOTOpPOH 3amucaH HOJb
(ee HasHaueHHe yka3aHo B m.2.8). IlycTb nepemeHHbIe
PREV n USE ykasplBaloT Ha TeKYIUHH HCMOJAb3yeMblH
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6ydep u caenyOILHH, KOTOPHIH GyAeT BBIAAH NpPH 3ampoce
Ha cBo6oanblil 6ycdep. Onpenenum caoso + BUF , koTopoe
BHIYHC/sieT anpec G6ydepa, caeaymiollero B myJe 3a nepe-
JaHHbIM, H BO3BpalllaeT NPH3HAK HECOBMAJEHHSI ero ¢ Te-
KYLIHM:

: 4BUF (Al -==> A2,F ) 1024 + 4 +
DUP LIMIT =~ IF DROP FIRST THEN
DUP PREV @ -

[Tyctb cayxe6Gubie cinoBa RBLK AN - u WBLK AN —
BBIMOJIHAIOT UTEHHE GJI0OKA C YKa3aHHbBIM HOMEPOM B 3aJaH-
HYIO 06.1aCcTh ONepaTHBHOH MaMATH U 3anuch U3 Hee. Toraa
C y4eTOM NMPHHATHIX yCJAOBHH €/10Ba, BHINOMHALOIHE paboTy
¢ BHELIHeH MaMsATbio, MOXKHO 3aAaTh TaK:

t BUFFER ( N =--> A NPWMHUCATb BADKY N EYPEP)
USE ® DUP DR ( BEPHEM 8TOT BY¥EP)
BEGIN +BUF UNTIL USE ! ( YCTAHABA,CAEAYREMN)
RE @ 0C ( NPHBHAK WIMEHEHHOCTH?)
IF R& 2+ RE @ 32767 AND WBLK THEN
R® ! ( NPUNWCAAW HOBOMY BAOKY)
RE PREV ! R> 2+ 3
BLOCK ( N--->A:AQPEC BYPEPA C AAKHNMA ENDKA)
SR PREV @ DUP R® - DUP + ( TEKYWMA - TOT XE?)
IF ( HET) BEBIN +BUF 0=

IF DROP R@ BUFFER DUP R RBLK 2- THEN

DUP @ RE - DUP + O= UNTIL DUP PREV !
THEN R> DROP 2+ |
+ UPDATE ( --->) PREV @ @ 32768 OR PREV @ !

Hnst 3amucd BceX H3MEHEHHbIX GY(depoB BO BHELIHIOW
namMatb cayxuT caoBo SAVE-BUFFERS (coxpanutb
6ydepa):

t SAVE-BUFFERS ( ---) )
LIMIT FIRST DO I @ 32788 AND
IF 1 @ 32767 AND BUP I !
I 2+ SWAP WBLK THEN
1028 +LOOP

[Mpu ucnoanenun cinosa SAVE-BUFFERS Bce 6Gydepa
OCTalOTCs NPHIHCAHHBIMH NpexHHM 6aokam. Cioso FLUSH
(ouHCTHTD) NepenuCLIBACT BCe HCIpPaBJeHHblE GJIOKH BO
BHELIHIO MaMATh U ocBoboxaaet 6ydepa. MHorue peanu-
3auud uMeT caoBo EMPTY-BUFFERS (omycroumutb
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6ydepa). Kotopoe ocBoGoxaaer GydepHbI myJ, He nepe-
NUChIBasi MCIpaBJIeHHble GJIOKH:

s EMPTY-BUFFERS ( --->)
LIMIT FIRST DO O 1 @ ! 1028 +LOOP
1 FLUSH ( ---> ) GSAVE-BUFFERS EMPTY-BUFFERS

BHeuiHasi naMaTb (GOPT-cCHCTEMBl B OCHOBHOM HCIIOMb-
ayercsi ans XpaHeHHsi ¢opT-TekcToB. DJOoK BHeliHe#l
naMaTH ¢ QOPT-TEKCTOM HAa3LIBAETCH 3KPAHOM M YCIOBHO
pas6uBaerca Ha 16 cTpok mo 64 aurtepsl B Kaxaod. Tako#
(opMaT 3KpaHa CJOKHJCA TPAIUUHOHHO M 3aKpemseH
B CTaHpapre.

[IporpaMmHcT co37aeT H HCpaBJIsAeT SKPAHLI BO BHELL-
Hefi MaMsATH, HCNONb3YSl BCTPOEHHbIH penakTop (popT-cHcTe-
mbl. Kak M B cayuyae BCTpoeHHOro accembiepa, CTaHAAPT
He ONpejlensieT KOHKPEeTHbI BHA W COCTAB €ro KOMAaHI,
MOCKO/NBKY 3TO B 3HAUHTENbHOH CTEMEHH OMpPEeIeNsieTCst
(DYHKIHOHAJ/JbHBIMH BO3MOXKHOCTAMH H XapaKTepHCTHKAMH
KOHKDeTHbIX T€PMMHAJOB H cpeicTBaMHM paboTbl C HHMH.
OO6BIUHO CJ10Ba-KOMaHIbl TEKCTOBOI'O PeIaKTOPa COCTABJISA-
I0T OTAe/bHBIA cmHcok ciaoB ¢ umenem EDITOR (penak-
Top), 6asupylomniica Ha cnucke FORTH. s pacneuatku
pelaKTHPYeMOro 3KpaHa Ha TepMHHaJjle uallle BCEro Hc-
no/ib3yor caoso LIST (pacmeuararb), koropoe, Kpome
TOrO, COXpaHAeT HOMep 3KpaHa B CJyXeOGHOH nepeMeHHOH
SCR:

¢+ LIBT ( N =--->) DUP SCR !
CR ." 3KPAH " DUP . BLOCK
16 0 DO DUP I 64 % +
CR I 3 .R SPACE &4 TYPE LOOP DROP 3

Brauase meuartaercssi HOMep NAHHOTO 3KpaHa, 3aTeM ero
ctpoku. [lepen ka)kgo# CTpPOKOH nevyaraercs ee HOMep —
yucjo B auanasode ot 0 no 15. Ilo saBeplieHnn penakTH-
pOBaHHUA HUCMpPaBJIEHHbIE SKPAHbl MOXKHO 3aMnHcarh BO BHeLI-
Hiolo namaAtb caoBom FLUSH.

2.8. UnTepnperaiyn BXOAHOIO MOTOKA

Co6crBeHHO pabora (OpPT-CHCTEMBl 3aKJI0UaeTcs
B pacrno3HaBaHHW W HCIIOJHEHHH CJOB-KOMaHI, KOTOpble
NpOrpaMMHUCT BBOJAHUT ¢ TepMHHaJa. BBoa ocyllecTBaseTcs
MOCTPOYHO: HAabpaB HY:KHBIH TEKCT, NPOrpaMMHCT HaXH-
Maer CleLHalbHYI0 YIpaBJsAIolLYIO Kl1aBHIlYy, coobLas TeM
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caMbiM O 3aBepuieHHH BBoja. Dopr-cucrema pas3mellaer
BBeJI€HHBIA TeKCT B CnelnHaJbHOM G6ydepe AJs BBOAA C TeEP-
MMHaJa, KOTOpbLIfl pacrnosaraercss B aApecHOM MpOCTPaH-
CTBe OmepaTHBHOH maMmATH. Afpec Hauana 3Toro 6ydepa
jJaer craHgaptHoe cjgoBo TIB (cokpamienune ot TEXT
INPUT BUFFER — 6ydep nas BBOJa TeKCTa), ero AJMHHA
XpaHuTCcd B cTaHiapTHoH mnepemeHHod 3 TIB . JlauHbii
6ydep npencrasnsier co6oif BXOAHOH NMOTOK, H3 KOTOPOro
ciaoBo WORD BuiGupaer ciaoBa. 1o ucuepnanuu BXOJHOTO
noroka (opT-cHcTeMa BBOJAUT B 3TOT Gycdep HOBBIH TEKCT,
mosyuaeMbli oT mnporpamMmucra. [IpH BO3HMKHOBEHHH
KaKoH-1160 owIHO6OYHOH cHTyauud (opT-cHCTEMA Npekpa-
IlaeT JaJbHEHLIYI0 HHTEPNpETAaLHIO TEKYLIero CONep:KH-
Moro 31oro 6ydepa H, BblJaB COOTBETCTBYIOLIee COOGLIEHHE
nporpaMMHCTY, 3anoJiHser 6ydep HOBbIM TEKCTOM, KOTOPbIH
nocse 5Toro BBOAHT NMPOTPaMMHCT.

AnbTepHaTHBOH BBOAY TEKCTa C TePMHHAaJa SBJAETCS
BBOJ U3 BHelIHeH namATH ¢opT-cucreMbl. [lepeknioueHnem
BXOAHOTO MOTOKA HA BHEIUHIOW NaMATb H OGpaTHO Ha
TepMHHAJ Yynpasnaser <TaHjapTHas nepemeHHas BLK
(coxkpamenne or BLOCK — 6s0k), 3HaueHue KOTOpOH
npoBepsieTcst Kaxabi pa3 B cyioee WORD . Eciiv 5T0 HyJb,
TO B Ka4ecTBe BXOAHOro nmotoka cayxkur 6ydep TIB , B npo-
THBHOM CJIyyae 3TO 3HAUYeHHe paccMaTpHBaeTcs Kak HoMep
6J10Ka BHELIHEH MaMsTH, KOTOPBIH HCNOJb3yeTCsA KaK BXO[-
HOM MOTOK (3TOT GJIOK NEPEHOCHTCH B ONEPaTHBHYIO NaMATh
caosoM BLOCK ). Tekyiiasi no3uius BO BXOLHOM NOTOKe
XpaHuTCl B cTaHmaptHoii mnepemeHHod > IN (ot IN —
BXO/) H B CJlyyae BBOAA C TepMHHaJa H3MeHsSeTCs B mpe-
nlenax ot O fo snauenuss 3= TIB , a npu BBOAE H3 BHELIHEH
namsATH — B nuanasose ot 0 mo 1024.

OG6bIYHO KOHEl BXOJHOrO NMOTOKA B OMEpaTHBHOH ma-
MSITH OTMEUaeTCd HYJEBHIM KOJOM (HMEHHO IJsi 3TOro
B 6y(¢epHOM nyJe Bocse NaMATH 4/ JaHHHIX GJ0Ka pesep-
BHUpYeTcs elile 0nHa Aueiika). CaoBo WORD , «HaTbIKasACh»
Ha HyJeBOH KOji, BO3BpallaeT B KayecTBe pe3ysabTaTa
NYCTYI0 CTPOKY C HYJeBbIM 3HAaueHHeM cyeTuHka JIHTep,
npu 3ToM B ciicok FORTH BkatouaeTcs cnoBapHasi cTaTbs
IJIsS1 TAKOTO «mycToro» cioBa. OHO HMeeT NPH3HAK HeMen-
JIGHHOTG MCHOJIHEHHS M MO3TOMY BCerja HCIOJHAETCA
Ha3aBHCHMO ©OT TEKYLIEro COCTOSHHA TEKCTOBOTO HHTEp-
nperatopa. Ero ucnosnHeHHe COCTOHT B NpeKpallleHHH
HHTEpNpeTalyd NAaHHOrO BXOJHOTO NOTOKA H TeM CaMbiM
no3soJiger M36exkaTb AOMOJHHTEJNbHbIX NPOBEPOK Ha HC-
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uyepnanne. O6GbIYHO B peanusauusx ssbika Poprt onpese-
asierca caoBo INTERPRET (untepnpertuposars), Bbino-
HsliOlllee HHTEPNpeTaLHI0O TeKYLIero BXOAHOro MOTOKa.
Ono npeacraBasier co6oi GeCKOHEUHBbIH LHK/A MO BBOLY
H HCIIOJHEHHIO (HJH KOMIHJISILLHH) CJOB:

¢ INTERFRET ( ---, ) EEGIN BL WORD FIND
°DUP IF ( MPOBEFUTbL NMPU3IHAK IMMEDIATE)
1+ IF EXECUIE
ELSE STATE @ IF , ELSE EXECUTE THEN
THEN
ELSE ( MOXET BWTb 3TO 4YUCND?)
NUMBER DPL €& 1+
IF [COMPILEJ 2LITERAL
ELSE DROP ECOMPILE] LITERAL THEN
THEN AGAIN ;

B npusenenHom mnpumepe KoHcTpykiuss BEGIN-AGAIN
onpefenser GECKOHEUHBIH IHKJI.

CaoBo AGAIN BhinosHsier 6e3yCqOBHBIH Mepexon Ha
Hayajo IHKJa.

B cayuae ecsin ouepeHOe BBeJeHHOe CI0BO HE HalIeHO
B caoBape, ucrnoanserca ciaoso NUMBER, koropoe
nbiTaeTcsl BOCIPHHATb €ro KaK 3alHCh UHCJIa B COOTBETCT-
BHH C TeKYLUIHM OCHOBAaHHEM CHCTEMbl CUHC/IEHHS] — 3Ha-
uyeHneM nepemeHHoit BASE . Ecau 310 ymanoch, TO ¢J10BO
NUMBER Bo3Bpaliaer 3HaueHHe 4YHCIA KaK 3Ha4yeHHe
JBOHHOH AJHMHBl M [ONOJHHTENbHO B nepemeHHod DPL
cooOb11aeT MO3ULHIO NeCATHYHOH TOUKH B HeM (— 1, ecau
TOYKH B 3amUCH yHcaa He Gbl1o). B mporuBHOM cayuae
BO3HHKaeT olKuGouHasa cutyauus «CJ/oBO He HalaeHO»,
H UHTepnperauus npekpamaercd. Ecid xe BBeleHHOe
CJIOBO OKa3anocb YHCJIOM, TO B 3aBHCHMOCTH OT HaJHUHf
B HeM TOYKH OHO paccMaTpHBaeTcsi KaK 4HC/I0 ABOHHOH
HJIH OfHHApHOH TouyHocTH. TakuM o6Gpasom, mycroe cJo-
BO — OrDAHHYUTENb BXOJHOrO [OTOKa — NpeKpallaer
ucnonHerue cinosa INTERPRET u Bo3oGHoBasieT ucmod-
HeHHe CJIOBA, ero BLI3BaBILIETO:

t X (--->) R> DROP i [IMMEDIATE

3nech X 0Go3Hauaer mycroe CJOBO.
Takum o6pasom, pa6ory GopT-CHCTEMbI MOXKHO 3a1aTh
TaKHM GECKOHEUHBbIM LHKJIOM:
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t POPT-CHUCTEMA ( ---3 )
BEGIN CR ."™ >" ( NPUrNANEHME K BBOAY)
TIB 80 EXPECT ( BBECTH TEKCT C TEPMAHANA)
SPAN @ #TIB ' ( YCTAHOBUTb Er0 AAWHY)
0 TIB 4TIB € + C' ( YCTAHOBUTD DrPAHUMUTEND)
0 >IN ' 0 BLK ' ( YCTAHOBMTb BXOAHOW NCTOK)
INTERPRET ( WHTEPNPETUPOBATL BBEAEHHHA TEKCT)
STATE @ 0= IF ." OK" THEN ( NOATBEPXAEHUE)
ABAIN 3

Jnst nepekJioyeHHs] BXOLHOrO IMOTOKA HAa BHEUIHIO
namsaTb craHpapr npeaycmarpusaer cioBo LOAD (3a-
Ipy3HuTh):

+ LOAD ( N:HOMEP---» WHTEPNPETUPOBATbL 3KFAH)
IN @ >R BLK @ R ( COXPAHMTb TEKSEMK)
BLK ' 0 IN ' ( YCTAHOBUTDL HOBHM)
INTERPRET ( NPOMHTEPNFETUFOBATDL ErO)

R> BLK ' R> YIN ' 3 °( BEPHYTbCA K NPEXHEMY)

[Tapamerpom cioBa LOAD sBasieTcss Homep 3kpana (6J10-
Ka) njs HHTepnperauud. OueBHAHO, uTO INpHBEIEHHOE
HaMH BhILIE ONpejeJeHHe AOMyCcKaeT peKypCHBHOE HCIOJb-
3oBaHue cjoBa LOAD BHyTpH 3KpaHOB BO BHelluHeH
naMsTH.

Hexkotopele peanusaunu npepycMarpuaiot cioBo THRU
(CKBO3b) HJ1 moc/aeqoBaTe/]bHOH HHTepHpeTalMH nHana-
30Ha 3KPaHOB:

t THRU ¢ N1,N2 ---> WHTEPMNPETWUPOBATDE 3KPAHM)
( DT NI AD N2 BKAKYMTEADHO)
i1+ SWAP DO I LOAD LOOP ;

HOna npopos:KeHHs MHTEpHpeTaluyd cefylollero 3KpaHa
YacTo HCMOJb3yeTcsl CJIOBO —- , JIOTHYECKH CIEMsiolllee

cjenyloued 3KpaH ¢ JAaHHbIM:

t ==> (=-->) BLK @ 0=
ABORT" HEAONYCTUMOE MCNOAL3OBAHUE -->"
0 >IN ! BLK @ 1+ BLK ' 3 [IMMEDIATE

B 3TOoM ciyuae HHTepHpeTAlHH CLEIJEHHBIX 3KPaHOB
HY2KHO «3arpy3utb» c1oBoM LOAD TonbKo nepBbiil U3 3THX
5KPaHOB.
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2.9. llenreBass KOMOHJAALUSA
H Moaeb (OPT-CHCTEMbI

Pewasi 3agauy Ha si3bike ®opT, NporpaMMHCT pac-
HIUPSIeT HCXOAHBIH Habop CJOB-KOMaHL (OPT-CHCTEMBI,
nobapiasii K HeMy HOBble ompeneneHHsi. Ero koHeuHo#
LEeNbI0 SABJASETCS ONpejeJeHHe HEKOTOPOro «rJaBHOTo»
c/J10Ba, HCIOJHEHHEe KOTOPOro H pellaeT [OCTaBJEHHYIO
3agauy. ['1aBHOe CI0BO MOXKHO 3aMyCTHTb Ha CYeT yepe3
TEKCTOBBIH HHTEepHpeTraTop (OpPT-CHCTEMbI, €CJH BBECTH
MMSl CJI0Ba B KauecTBe ouepeqHoH ¢opr-komananl. Bo
BpeMsi HCIHOJHEHHs 3TOro CJOBa HCMOJb3YIOTCA paHee
BBEJIEHHbIE ONpejieJeHHsI BCIOMOraTe/bHbIX CJ0B H (MpAMO
WJIM KOCBEHHO) PSS CJIOB HCXONHOH (popT-CHCTEMBI.

Bo mHorux ¢opr-cucremMax npefiycMOTPEHAa BO3MOXK-
HOCTb COXpaHEHHSI TeKYLLero COCTOSIHUs CJIOBapsi BO BHelil-
Hell nmamsiTH B KadecTBe JBOMYHOrO ¢opT-mMoay.as. ITo
NO3BOJISIET NPH MOCAENYIOLHX OOpalleHHaAX K JaHHOH 3a-
Jauye cpasy HauHHaTb CYeT, 3alycKas Ha HMCIOJHEHHE ee
raaBHoe cj10Bo. [Ipu TakoM nopxoje €CTeCTBEHHO BO3HH-
KaeT 3ajgaya MHHHMH3AUUHM HCNONb3YeMbIX CpPeICTB
H MOCTPOEHHSI KOHEYHOro MpOrpamMMHOro MpOAYyKTa, YKe
He 3aBHUCsIEro oT, Qopr-cucrembl. Takylo 3agady no3Bo-
JIileT peLlaTh nakeT yeAesol KOMRUAAYUU, KOTOPEIH fABJIS-
ercsl LleHHbIM HHCTPyMEHTaJibHbIM CpeNCTBOM NpH CO31a-
HHH OPHKJIAQJHOTO NPOrpamMMHOro o6ecrnevyeHHs Ha s3blKe
Dopr.

LleneBast KOMOUJAALHA NO3BOJSIET CO31aBaTb €IHHBIH
He3aBHCHUMBIH pabouuil MOLYJb HCXOAA H3 KOMILIEKca
B3aMMOCBSI3aHHBIX onpenenaeHuit Ha s3bike Popt. Cocras-
HOM 4acTbIO 3TOr0 KOMILJIEKca SIBJASIeTCS 3afHChb ONpefe-
JIEHHH BCeX CTaHAApTHBIX CJOB, KoTOopas cOpa3yeT MOAe/b
¢opT-cucTeMbl H HaJ KOTOPOH «HAACTPAHBAIOTCA» ONpene-
JIeHHsI JaHHOH 3ajnauu. B Tekcre Moje/nH O6GLIUHO Bbe/si-
eTcsl 3anycKkanowyas 4acte, Kotopas O6GecneyHBaeT HHH-
UHMpOBaHHE PaGOThl H NMEPEeXOJd K HCIOJIHEHHIO IJIaBHOrO
cJIOBA B JAHHOM KOMIJIeKce onpeneneHuid. Ecan B peasu-
3al{H eCTb MaKeT lieJeBOH KOMIHJSLHH, ero 4acTo HCNoJb-
3YIOT A/ pPacKpyTKH camod ¢opT-CUCTEMBl HCXOAS H3
HEKOTOpOH ee HayaJbHOH BepcHH. B 3ToM ciydae riaBHLIM
ABJsieTcsi npuBoauBLIeecs Bbille cioBo POPT-CUCTEMA,
-KOTOpOe BBINOJIHAeT GeCKOHEeUYHbI LHKJI MO BBOAY BXOH-
HOrO TNOTOKa C TepMHHAJla H ero TEeKCTOBOH HHTep-
npeTaluH.
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BxonHoit TekcT A/s1 uesieBOH KOMMNMJIAIUHH HNOMHMO
COGCTBEHHO TEKCTa Ha s3blke POPT comep:KHT elle psia
CJIOB-AHPEKTHB, IO3BOJIAIOIHX BbINOJHATh KOMIHJ/ISIHIO
3a OAMH NMPOXOX MO TEeKCTy. DTH AUPEKTHBHI BKJIOYAIOT,
B YAacTHOCTH, CpejicTBa MNpeJONHCAHHUS CJIOB /Sl TOro,
4TOGbI HEKOTOPHIE CJIOBA MOKHO ObLIO HCNIOMb3CBATh PaHb-
e HX onpeneseHus (Hampumep, uToObl B 3amyckamoolled
4acTH, ¢ KOTOpPCH OOGBIYHO HAuHHaeTc BXONHOH TeKCT,
yKasaTb MMsl IVIaBHOTO CJ10Ba, KOTOpoe Oyjaer ompejesieHo
TOJILKO B KOHLe). BaKHOH BO3MOXXROCTbIO SIBASIETCHA YII-
paBJ/ieHHe MOCTPOeHHeM IeJieBOH cJOBapHCH CTaTbH: He-
KOTOpbI€ HJIM Jla’Ke BCe CTaTbH MOXKHO co3narth 6e3 3aro-
JIOBKA, 3HAYHTeJbHO COKpATHB 3a CUYET 3TCro pasmep
pabouero moayas. Kpome Toro, si3blk QHPEKTHB OGBIUHO
COJIEPKHT CPEJCTBA AJS AHArHOCTHKH, pPaclneyaTKH KapThl
€037aBaeMoro MOJNYJisl, MOCTPOEHHSI TabJHIB NepeKpect-
HbIX CCHIIOK, cO60Opa M pacneyaTKH CTaTHCTHYECKOH HHdop-
MauuH o6 HCNOJNBb30BAHUH TEX HJH HHBIX CJIOB.

[Taker ueseBOH KOMNHJASIUMH HpeaACTaB/JsieT Co6OH
OTJe/JIbHO 3arpyKaeMblH NakKeT, HANHCAHHBIA Ha si3blKe
@opt. B Hauase paboThl OH pesepBUpyeT 06JaCTb MAMSITH
JUIs1 11eJIEBOr0 aAPECHOro NPOCTPAHCTBA, B KOTOPOH CTPOUT
JBOHUHBIH KOJ KOHEYHOIO NPOrpaMMHOrO MNPOAYKTA MO
mepe 06paGoTKH BXOAHOro Tekcra. [locie 3aBepliueHust
1e/1IeBOH KOMIHUJIAILMH ROCTPOEHHBIH MOAYJb MOXET ObITh
BbITPY:KE€H BO BHELIHIOW NaMATb AJA JajbHeHliIero HCnob-
30BaHHsl B KauecTBe HE3aBHCHMOIO MOAYJS B COOTBETCT-
BHH C 3a/I0K€HHHIMH B HEro COIJIALUIEHHSIMH O CBS3fX.

B cocraB nakera IesieBOH KOMNHJIAILHH BXOIST leJe-
BOH accem6Jiep H ueseBol koMnuastop. I[eaesoli accemt-
/Aep OTJHYaeTCsi OT OOBIYHOIO BCTPOEHHOro accemobsepa
(OopT-CHCTEMBl TOJILKO Te€M, 9TC CTPOHT MAUUIHHHBIH KOI
He B HHCTPYMeHTa/bHOM aJpecHOM MPOCTPAHCTBE OT
TeKyllell BeplLIMHB CJOBapf, KoTopas JAaercsi CJOBOM
HERE (3zecb), a B ueneBoMm. YKasare/b B leJIEBOM ajapec-
HOM MpocTpaHcTBe 0GbIYHO o6o3Hauaercs cioBoM THERE
(Tam) BHYTpH CaMOro nakera, KOTOpbIH N0/b3yeTcs1 060HMH
3THMH yKasateasiMu. Husi Toro uto6bl NOJYUYHTH Lie/eBoH
accemM6/iep M3 HCXONHOrO HHCTPYMEHTAJbHOrO, Kak mpa-
BHJIO, JOCTAaTOYHO OTTPAHCJAHPOBATH €ro B KOHTEKCTE
IpYrdx ompejeneHHH KoMmuadpyouwmx ciaos (,,C,,
ALLOTu T. n.), KOTOpble BBHIMOJNHAIOT T€ Xe JeHCTBHS,
HO B 11eJIEBOM aJiPeCHOM NPOCTPAHCTBE, @ HE B HHCTPYMEH-
TaJIbHOM.
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3anaua yenes020 KOMRUAATOPA COCTOHT B MOCTPOEHHH
BbICOKOYDOBHEBOTO WIHTOrO KOJa B LEJI€BOM aJPECcCHOM
NPOCTPAHCTBe, MPHUEM BCE CCHLIKH Ha CTaTbH, BKJIOYas
U CCBIIKH HA BCe CTaHIapTHbIE POPT-CA0BA, NOMKHbI TAKKE
OTHOCHTbCSI K 3TOMY mnpocTpaHcTBY. IS pelneHusi 3toi
3a7ayu 06bIYHO MOCTYNAIOT caeayloulum o6pasom. B ciiucke
CJIOB 1I€JIEBOH KOMINHUJISILHH Tepeonpene/siioT BCe CTaH-
naptuble onpepensiomue caosa (;, CONSTANT, VARI-
ABLE, CODE u 1. 1.) Takum 06pa3om, 4TOObI OHH CTPOHJIH
JiBe CTaTbH: OAHY CTaHAApPTHBIM 06pasoM, HO B LEJEBOM
ajfpecHOM MNpPOCTPAaHCTBe, a APYrylo — cHeluHaJbHbIM
o6pazoM — B HHCTpyMeHTa/JbHOM. Hcnomnenune HMHcT-
PYMEHTa/NbHOH CTATbH KOMIHJIHPYET CCHUIKY, COOTBeT-
CTBYIOILLYIO 1IeJIeBOH cTaThe JaHHOro C/I0Ba, Kak OuepenHOH
3JIeMEHT LIUTOrO KOJla Ha BepIUUHY LeneBoro ciaoBaps. O6-
pabGaTbiBasd CTAaHAAPTHBIM TEKCTOBBIM HHTEPIPETAaTOPOM
BBICOKOYpPOBHEBOE OlnpejieJieHHe B KOHTEKCTe TAKHX HHCTPY-
MeHTAJbHBIX OfpeJeseHHH, Mbl TNOJAy4aeM B IeJeBOM
NPOCTPAHCTBE COOTBETCTBYIOLIME LIMTHIA KOJ. AHAJOrHYHBIM
o6pa3oM JOJKHB OLITb MNepeonpeneseHbl H Bce CJ0Ba
C NPH3HAKOM HeMeJJeHHOre HCHONHEHHH, peanH3ypollHe
CTPYKTYpHl YyNIpaBJjeHHSI M BBINOJHALINNE KaKyl0-JIH60
KOMIUJSALHIO BO BpeMss oOpaboTrku ompepenenuit ( IF,
THEN, ; ¥ 1. 1.). 3TH c/0Ba B OTJIMYHE OT HX CTAHIAPTHBIX
MPOTOTHIOB AOJXHbl KOMIIUW/IHPOBATbL CTAThH H MEPEXOJbl
JUIL 11eJIeBOT0 aipeCHOr0 MPOCTPAHCTBA, @ HE HHCTPYMEH-
tanbHoro. COBOKYNHOCTb HePEUHC/EHHBIX oOmnpeeneHHH
H ob6pasyeT ueJeBOH KOMIHJATOP.

[IpH nocTpoeHHH KOHEYHOro MPOrpPaMMHOrO NPOAYKTA
NyTeM Ue/AeBOH KOMIHWJSIHH BO3MOXHO CYyIlecTBEHHOe
yMmeHbllleHHe ero pasmepa. Kpome yke ynoMHHaBLIerocs
HCK/IIOYEHHS W3 CJIOBAPHBIX CTaTed HEHYXKHBIX 3aroJoB-
KOB LeJjeBasi KOMIHJSALHSA MO3BOJNSIET BECTH Yy4eT BceX
HCHOJIb3yeMbIX NAHHOH 3ajpaveil CJOB H aBTOMAaTHUYECKH
co6paTb A/151 Hee creuHasbHOe SIAPO MONJNEPKKH, COCTOS-
Liee TOJbKO M3 TeX CJOB, KOTOPble B Hel JNeHCTBHTEJNbHO
ucnoabsylorcs. [IpH aToM Bo3MoxkHa ele 60/bLIASA ONTH-
MH3alUsA 332 CYeT HemocpPeACTBEHHOH NOACTAaHOBKH ompe-
JNeJeHHH B MECTO HX BbI30Ba AJIS1 TeX CJOB, KOTOpble
OKasaJiiCbh HCMOJNb30BAHHBIMH TOJbKO OauH pa3. Hekoro-
pble nakeTbl [eNeBOH KOMNOMJISUHH [alOT BO3MOXKHOCTb
JIOBECTH TaKYIO MOJCTAHOBKY /10 YPOBHS MalllHHHOTO KOAa,
NpH 3TOM BBLICOKOYDOBHEBble OMNpefeJeHHsi paccMaTpH-
BalOTCS KaK CBoeoOpasHble Makpoonpenenenus. [locae
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BBINOJIHEHUST TaKCH MaKporeHepalHH pe3yJbTHPYIOLIHi
MaLIHHHBIH KOJ YyXKe He TpeGyeT aJpecHOTro HHTEpIpera-
TOpa M MNpeicTaB/sdeT cOOOH JIMHEHHYIO NOcC/encBaTe/b-
HOCTb HEernocpeACTBEHHO HCHOJHACMBIX MAIIMHHBIX KOMAaHL.

HmeHHO 3TOT mpHem Obll NMpHMEHeH, HampHMep, MpH
CO3JlaHUH H3BECTHOro Makera MallMHHOH rpaduku ['PA-
®OPT ans nepcoHasnbHoro kommbiotepa ¢upmbl MBM
H KoMmnbioTepoB ¢upmbl «dnma» (Apple, CLUA). Cpas-
HUTEJIbHO GOJibLIOH OGBbEeM MOJYYHBLIErOCs MAaLIMHHOTO
KOJa KOMIIeHCHPOBaJscsl Ype3BblYaHHO BHICOKHM GOBICTPO-
NeHCTBHEM, HEIOCTHXHUMBIM /i1 TPAAULHOHHBIX S3bIKOB
nporpaMMHpoBaHHusl. B To ke BpeMsi cOBeplLUEHHO OYEBH]I-
HO, 4YTO pa3paboTaTb H OTJIAJHUThb MOPOTpaMMy TaKOro
o6bema Ha sA3blke accemGiepa BpYUYHYIO NpPAKTHUECKH
HEBO3MOXKHO.

OnucaHHbI NOAXON K LeJNeBOH KOMIHJSALMH IPUMEHHM
U B TOM cJyyae, Koraa ueseas IBM, nia Kotopoi cTpoHUT-
Cs1 KOHEUHBbIH NpOrpaMMHBIH MTPOAYKT, OTIMYAETCS MO CBOEH
apXMTEKType H CHCTeMe KOMaHA OT HHCTPYMeHTaJibHOH.
B srom ciyyae H3MeHeHHs KacaloTCs TOJbKO IeJeBOro
accembJsepa M onpeleseHHH B MalIHHHCM KOJe, KOTOpbIe
IOJKHBI OTBe4yath cucTeme koMaHa ueseBcii DBM. Takoe
HCMOJNb30BAHUE LeJeBOH KOMMHJALHH B KadecTBe HHCT-
PYMEHTaJbHOTO KpOCC-CpeACTBa BCe yalle HMeeT MecTo
0pd CO3JaHHH MPOrpaMMHOro oGecrneyeHHs BCTPOEHHBIX
MHKDOMPOLLECCOPOB H CNELHATH3HPOBAHHBIX MHKPONpPOLEC-
COPHBbIX YCTPOHCTB Ha HX OCHOBE.



F'nmasa 3
IIpumMepbi nporpamMmubiX pa3paboTok

B 3Toif rsaBe npHBefeHbl NpHUMepbl peasH3alHH
OT/e/IbHBIX NPOrpaMMHBIX CPEACTB — HEOGOJBbLIHX yA06HbBIX
paciiupeHull (MHPHKCHaaA ¢opma 3amucH, JOKaJbHble
nepeMeHHble, KOHCTPYKLHS «IepeKJoyaTenbs, BEKTOpHOe
nose Kona) — H LeJblX HHCTPYMEHTaJbHBIX CHCTEM Ha
6a3e sizbika Popt. OcHOBHOE BHHMAaHHE yA€JeHO MeTOo.0-
JOrHyeckMM acrnektaMm HcnoJb3oBanuss Popra kak pac-
HIHpsieMOro fA3blka. Bce npHBeneHHble IPUMepBl OTPaXKaloT
ONBIT HCMO/b30BaHHsA Popra B KOHKpeTHbIX pa3paboTKax.

3.1. Cpeacrsa oraanku dopr-nporpamm

[lporpammbl  Ha sA3bike PopT — onpejeseHHs
cJI0B — Kojiupyloorcsi u BBoasitcsi B DBM Meronom «cHH3Y
BBEPX», T. €. HaUHHAs C 3JEeMEHTapHBIX, HCMOJb3YIOLIHX
TOJbKO CTaHAapTHble cJjoBa (OPT-CHCTEMBl, H KOHYas
onpejejeHHEM T[JaBHOTO CJOBa, HCHNOJAb3YIOLIEro yxe
BBeleHHble. Tako# mMopsiloK ecTeCTBEHHbIM 06pa3oM Mnpe-
noJiaraeT HeMeNJEHHYIO OTJIaJAKy BBOAHMMBIX ONpeneseHH,
MIOCKOJIbKY OMNpejie/ileHHe roTOBO K HCIOJHEHHIO cpasy xke
nocie BBoga. Otnanka obJseryaercss TeM, YTO MEXaHH3M
B3aMMOJEHCTBHS MOIyJeH YNpOIlLeH N0 mpejesa: yepes
CTeK JaHHbIX, KOTOPbIH MPOrpaMMHCT MOXET CaM 3amnoJ-
HHTb 3HAUEHHSIMH MapaMeTpPOB Mepej BLI3OBOM OTJAXKHBa-
eMOoro cJoBa.

JIisl pacneyaTKH TeKYLlero COCTOSIHHS CTeKa JaHHbIX
H CTeKa BO3BpPaToB MHOIHE pea/JH3allH HMEIOT CJ0Ba
S.u R.. B coueranuu co cimosom DUMP , koropoe pac-
neyartblBaer 06/1acTb NaMATH, H CJIOBOM ?

1?2 (A--=>) & . 3

KOTOpOE meyaraeTr 3HauyeHHe, HaXOAALIeecs N0 yKa3aHHOMY
ajgpecy, 3TH cJoBa C03[4al0T 6oratbie BO3MOXKHOCTH AJIS
JHAJIOrOBOH OTJanKH (hOPT-CJIOB.
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To 06cTOATENBCTBO, UTO B OCHOBE si3blka POPT JEXKHT
HHTEpNpeTaTop H NPH HCHOJHEHHH Ka)J0ro c/10Ba ynpas-
JgeHue npoxonHT yepe3 Touky NEXT anpecHoro uHrepnpe-
Tatopa (opT-CHCTEMBI, NaeT AONCJHHTE/]bHble BO3MOXK-
HOCTH JJISi OPraHW3allUH aBTOMATHYECKOro CJexeHHs 3a
HCIOJHEHHEM CKOMIIHJHPOBAaHHbIX cJjoB. [lporpamMmmuct
MOXKET OpraHH30BaTb OUHAMUHECKYIO NOOMEHY TOHKU
NEXT Ha Takylo, KOTOpasi, BHIIOJIHAS Te Ke NeHCTBHS MO
nepexony K HHTEpPNpETAaUHMH OuyepenHOH CCBHUJIKH, BbLINOJ-
HieT W 3aJaHHble OTJajo4yHble [AeHCcTBHA. [loCKOJBKY
B MomeHT ucnosineHusi Toukd NEXT uepes anpec noas kona
HMeeTcs JOCTYN K ajpecy MoJsi HMeHH CJOBapHOH CTaThbH,
TO OTJIaJOYHBIE JeHCTBHS MOXKHO (OpMYJIHpOBaTh, 3a1a-
Bas MME€HA HHTEPECYIOIIHX MpOorpammucra cJOB.

Hanpumep, no cnenuanbaomy caosy ON-NEXT (ITPU-
CJIEJl) CTPOHTCSI CIHCOK CJOB (B BHIE CIIHCKa aJpecoB
KOMIOHMJSILMK), TNOJJeKalHX OTcaexHuBaHuo. B wacr-
HOCTH, ero MOXKHO 3a]aTh, KaK Bce CJ0Ba, ONpeaeseHHs
KOTOPBIX Paclo/IOKeHbl B CJIOBApPe BbIlIe HEKOTOPOro ajape-
ca. Jlas Bcex 3THX CJIOB yKa3blBAIOTCHA OT/AaAO0YHble neH-
CTBHS, COCTOSIIIHE, KaK MPaBUJIO, U3 pacrneyaTkH HMeHH
C/J10Ba U CTEKa JaHHbIX B MOMEHT Iepexoja K ero HCroJHe-
HHIO. B HeKoTOpbIX cJy4asix MOXKHO HPOBOAMTb aHAJMH3
CTeKa BO3BPAaTOB H OTCJeXKHBATh BO3BPAT H3 onpejeneHH,
pacneyatbiBas pe3yJabTaThl H3 CTEKa JaHHbIX HA MOMEHT
BosBpara. Cneuuasnbhble cioBa TRACE-ON (CJIEXK-BKJI)
u TRACE-OFF (CJIE)K-BBIKJI) BKIoyaeTr H BHIKJ/IO-
YalT MeXaHH3M OTJaJOYHOro CJexeHHs, IOAMEeHss
wid BoccranaBauBasi Touky NEXT appecHoro uHTeEp-
nperaropa.

C nOMOILIbIO 3TOTO K€ MeXaHH3Ma MOXKHO BBECTH 3alliu-
Ty OT 3aUMK/IHBAHHSA, HanmpHMep MNOACUMTHIBAA B TOUKE
NEXT uHc/lo HCIOJHEHHBIX CJOB H BO30OHOBJSAS AHAJOT
NpH JOCTHXKEHHH HEKOTOPOro 3aJlaHHOrO 3HaYeHHS ITOro
cuetynka. Ecau nannas DBM umeer BCTpOeHHbIH Taihmep
¥ OnepanHoHHAasi CHCTeMa N03BosisieT 00pabaThiBaTh acHH-
XpPOHHBIE BBIXOAbI MO HCTEYEHHH 3aJaHHOrO HHTepBasa
BPEMEHH, TO 3TOT MEXaHH3M MOXKHO TaKXKe HMCI0Jb30BaTh
IS TpeloXpaHeHHs] OT 3alUMKIHBaHuA. B mpouenype
06paboTKH BbIXOJ|a [0 HCYEPNAHUIO BpEMEHHOI0 HHTEpBaJa
HyxHo nonMeHuTb Touky NEXT Ha Takylo, koTopast BbIIOJ-
HHT BO3BpaT K Juajory ¢ nporpammucroM. IIpu 3tom
MPOrpaMMHCT MOKeT HOJYYHTb HCUEpNbIBAOLLIYI0 HHGHOP-
MallHi0 O MecTe TAaKOro «npepbiBaHHA OT TaHmepar.
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Jpyroii noje3Hblii MEXaHH3M OTJALOYHOTO CJIEXKEHHS
M03BOJISIET MEPEKNIo4YaTbCsd Ha AHAJIOr C NMPOrpaMMHCTOM
B MOMEHT HCNOJIHEHHS 3aJaHHOTO CJIOBa H peasu3yercs
yepe3 nooOmeny noas Koda 8 3a0aHHOL CA08apHOU CTATbE.
JlAsA BLINOJIHEHHSI TaKOH MNOJAMEHbl HYXXHO OmpeneadTh
cnenuraJjbHoe caoBo, Hanpumep, STOP (croiite!), KoTopoe
BbIOMpaeT HMsi CJI0OBAa H3 BXOJHOrO IIOTOKa H 3achljaer
B MoJie Koja ero CJOBapHOH CTaTbH ajpec cHelHaJbHOTO
Kona. IlpexkHee 3HaueHHe M0/l KOJla COXPaHsSETCA B che-
LHa/JbHO pe3epBUPYeMOH HJsi 3TOro siuedke cJoBaps.
HoBblit KOx a/s1 MOAMEHeHHOro TakKHM ofpasoM cJ0Ba
COCTOMT B IepeK/JI0YeHHH Ha TEeKCTOBYI0 HHTepmpera-
LHI0O BXOMHOTO IOTOKAa, TaK YTO BCe Heo6XOAHMble OTJa-
JIOYHble PacHeyaTKH H YCTAHOBKH 3HaueHHH NPOrpaMMHCT
3afaet HenocpenacrsenHo B auanore. Cinoso GO (ugure!)
3aBepluaeT AHAJIOT H TPOJO/IXKAET HCMIOJIHEHHE IPOrpaMMBl,
npy 3TOM OTJaXXHBaeMoe CJIOBO, BbI3BaBlllee OCTaHOB,
HCIIOJHACTCA B NPeXHeM BHAe (/IS 3TOrQ HCIONb3YeTCst
COXpaHEHHOEe «HAacTosilllee» SHAueHHEe M3 €ro INoJsl Koua).
MOXKHO npeaycMOTpeTh clieliHalbHOe CI0BO JJsi MPOAOI-
JKeHHs1 paboThl 6e3 HCIIOJHEHHST pacCMaTPHBAEMOro C/I0Ba.

Omnycanyble MEXaHH3MbI, ABJSASCH ZOCTATOYHO MIPOCThI-
MH, BMECTE C TeM CYIIeCTBEeHHO 06./1er4aioT OWIaAKy C/I0XK-
HbIX nporpamMMm. Mx cuibHAs 3aBHCHMOCTh OT peasiH3aluH
HE MO3BOJIseT CIE/NaTh STH OIpeleseHHsl NePeHOCHMBIMH.
BMmecTe ¢ TeM HMEHHO 3Ta 4YepTa [0O3BOJsET Peajn30BaTh
Takue OTJIaJOuHblEe CPelCTBA MaKCHMAJbHO YAOOHBIM s
TIPOrpaMMHCT@ CHOCOGOM C Y4eTOM KOHKDETHBIX ©0co0eH-
HOCTEH MaHHOH peasM3alHH H €e ONEepPalHOHHOro OKpYy-
KEeHHH.

Y 106HbIM BCHOMOTaTENbHBIM CPEACTBOM, TO3BOJISIOILHM
6GLICTPO HaxXONHTh MECTO OCTAHOBA B TEPMHHAX BXOJHOTO
TeKcTa Ha si3bike POpT, ABASAETCS CUMBOALHASR PACNEYATKA
wureeo Koda. ITOCKOJMBKY CKOMIHJIMPOBAHHAsl CChLIKA
npeacras/sier co6oil agpec noJsi KOAa CIOBAapHOH CTaThbH,
TO 10 Hel uepes cioBo > NAME M0XHO BBIYHC/IHTD ajpec
NoJ/si MMEHH M HareyaTtatb 3TO HMs caoBoM ID. :

t ID. { NFA --->) COUNT 31 AND TYPE SPACE j

Caoso COUNT B kauecTBe cueTUHKa AJHHH BbigaeT 3Ha-
yeHHe mepBoro 6aiTa moJsi MMEHH; IOCKOJBbKY CTapluue
paspsiibl 3TOro GadTa HMCHNOJb3YIOTCA MOJ CHElHaJdbHble
NpPU3HAKH, TO HEO6XOAUMO cnelHalJbHOe NpeoGpa3oBaHue,
onpeeasaeMoe MpeacTaBAeHHEM CUETUHKA, YTOGHK! TONYUUTh
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HCTHHHYIO HauHy nojast uMmeHH. Koncranura 31 kak orpa-
HUYEHHE Ha JIMHY HMEHH CJI0Ba JAeTCsl CTAHAAPTOM SI3bIKa.

B nporpamme pacneyaTtkH nocJjief0BaTeSbHOCTH CCHLICK
Hal0 NpeiyCcMOTPEeThb CHelHaJbHyl0 06paboTKy HEKOTOPBIX
ajpecos, Bcael 32 KOTOPEIMH CKOMIMJIHPOBAHA HE CChLIKA
Ha OuYepeIHYI CTaTbio, a HEKOTOpOe APYroe 3HaueHHe.
TakuMH «o0coObIMH» CCBUIKAMH B CTaHgapTe fA3blKa $IB-
JSIOTCA C/CBa /s BbioJHeHHss nepexonoB BRANCH u
?BRANCH, ans peanusauuu uwkaos (DO) , (LOOP) u
(+LOOP) , nasa ucnonnenuss smutepanos LIT u 2LITu
HEKOTOpble ApYyrLe.

3.2. Hindmukcnasa sanuch dopmya

[asi MHOTHX NporpaMMHCTOB TPYAHBIM 6apbepom
Ha NYTH K OBJIaIcHHIO sI3bIKOM POpPT 0Ka3bIBAETCS UCHOJb-
3yemass B HeM o6paTHas mojbckas ¢opma AJs1 3amnucH
BblpaxkeHHH. OnHLIeM NpPOCTYI HAACTPOHKY Haj SiI3bIKOM
®opT, KoTOpasi NO3BOJSAET 3aMUChIBaTh (HOPMYJbl B OGbIY-
HOM MH(HKCHOH (popMe c HcroJib30BaHHeM CKOGOK. Bynem
No-NpeKHeMy CYHTaTb BCe 3JeMEHTbl TAaKOr'O BhIpa>KeHHS
(cKOOKH, 3HAKH onepauuil U 3JeMeHTapHbIe TEPMbI) OTAEJb-
HBIMH (OPT-CMIOBaMH M pasfefsiTb HX NPH 3anHCH mpobe-
JaMH. 3ajaya COCTOHT B TOM, YTOObI BHIUHC/IEHHSI HAa CTEKe
aBTOMAaTHYeCKH MeperpynnupoBbIBAIHCh HCXOAS H3 HHPHUK-
cHo# ¢opmbl 3amucH. Hanmpumep, utoObl BMecTo Tekcra
25+ 73 — % MoxHo Obuio mucath ( (2 4+ 5) % (7 +
+ 3) ) . BHeluHHe CKOGKH HYXKHBI AJIsI TOro, 4ToObl OT-
MeyaTb KOHell BbipaxKeHHs. [IpH »KeJaHHH 3TO MOXKHO
3aJaBaTb H KaKHM-HHOYAb ADYruM crnocobom.

J1s1 onepauuil B MHQHUKCHOH 3aNHCH BBOAUTCS MOHSATHE
npuopurera (CTaplIMHCTBA), KOTOPOe OonpejesieT HOpAL0K
BBIUHCJEHHH MPH OTCYTCTBHH cKOo6oK. IIpHopuTteT 0603Ha-
4aeTcs LeJNbIM YHC/IOM, H ONepalHtH ¢ MeHbIIHM NMPHOPUTE-
TOM BBINOJIHSAIOTCS flOC/€e onepausLi ¢ 6O/bUIHM MPHOPHTE-
ToM. Hanpumep, B puipaxkenuu A+ B/C nogpasymeBaercs
ciaenyloluasi paccraHoBka cko6ok: (A4 (B/C)), 1. e.
CHayaJ/ja BBIMOJHSETCA JeJeHHe U TOJbKO IOTOM CJoXKe-
HHE, NOTOMY YTO NPHOPHTET AEJEeHHS BbILIEe OPHOPUTETA
cloXeHus. B ciaydae paBHBIX NPHOPHTETOB, HamnpuMmep
B BbipaxkeHHH A+ B+ C, 6yneM BbINOMHATbL ONEpalHH
cneBa Hanpabo: ((A+B) 4 C). TpaaiHUHOHHO HCIOJb3Y-
e€Mble TPHODHTETHl JBYXMECTHbIX ONepaldi IOoKa3aHbl
B Ta6u. 3.1. Bce onHoMecTHble onepauuu (ABS, NEGATE,
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Ta6auwa 3.1. MpHopHTETH ABYXMECTHHIX ONepauHi

Tpuopuret 2 3 4 5 6 7 8
Onepauus X%RR AND| = : i ; -
MOD

«

NOT u gp.) HMeIOT MakcUMaJbHLIA npropuTeT (06bIYHO 9).

OnuilleM BCNOMOraTte/ibHyI0 CTPYKTYPY AaHHbIX — CTeK
OI1PL] , ssieMeHTaMH KOTOPOTO SBJSIOTCA Napbl 3HAYEHHIH:
NPHOPHUTET ONepaliH H afipec Koia, KOTOpblil ee BHIUHC/SET.
Pasmep creka omnpejensieTcssi MaKCHMaJbHOH T1yGHHOH
BJIOXKEHHOCTH (opmyi, koTopylo mul gonyckaem: CREATE
OITPLL, HERE 2+, 40 ALLOT. IlepBbiM 3/eMeHTOM
B noJjie mapamerpoB cioBa OIIPLL sBasiercsa ykasarenb
BEpPLIMHBI 3TOrO CTeKa (azpec nepsoro cBo6oaHoro 6aira),
JaJjiee 3ape3epBHpOBaHa NaMsATb HAa O 3/JeMeHTOB 110 4 6ail-
tTa (mBa 3Hauenusi) kaxnabii. Ilo aHasoruu co cioBamu
> R, R@ u R> onpexnenum cioBa ajast paboThbl CO CTEKOM
OITPLI:

1 Y0NPU (A --=>) ONPU @ ! 2 ONPU +! )
s+ ONPU@ ( ---> A) ONPU @ 2- @
1 OnPU> ( ---> A) OfPU@ -2 ONPU +!

OG6paborka onepauuii B HHPHKCHOH (OpPMe COCTOHT B TOM,
4TO onepalHs He BbINOJHSETCA, a NMOMeLaeTcs: BMecTe €O
CBOMM IPHODHTETOM Ha CTEK onepalHH, BHITAJKHBas M3
Hero Ha UCIOJIHeHHe BCe OnepautH ¢ MEeHbIIHUM HJH PaBHBIM
npuopuTeToM. B COCTOAHHH HCHOJIHEHHS BBITOJKHYTasi
onepauHsi HCIOJNHAETCHA, a B COCTOSIHHH KOMIHJSILHH —
komnuaupyercsi. [Ipennonaras, yro B creke OIIPLL cha-
qyaJja pasMellaeTcss ajnpec moJs Kona IJsi HCHOJHEHHS
onepauHH, a 3a HUM INPHOPHTET, ONpeNeJHUM CJIOBO I/
TaKoro BLITAJKHBAHHUA onepaiui:

1 >0MPU> ( N:NPUOPUTET---> ) >R BEGIN ONPUe
R@ < NOT WHILE OQPU> DROP ONPU> ( CFA)
STATE @ IF , ELSE EXECUTE THEN REPEAT R> DROP j

Tenepr BBenem ompene/siloOLIHe CJA0BA NS JBYXMECTHBIX
H ONHOMECTHBIX OmnepainHui H NepeomnpenesuM 4Yepe3 HHX
cTaHpapTHble apHpMeTHUeckHe (OPT-C/A0BA:
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1 2-0N ( NsNPUOPUTET->) >IN @ >R ° ( N,CFA)
R> »IN ! CREATE [IMMEDIATE ( N,CFA) , ,
DOES> ( PFA->) 2@ ( N,CFA)

*R >R R@ >0MPU> R> R> >DNPU >ONPU )

s 1-00 C ->) 9 2-00

2 2-0N OR 2 2-0N XOR 3 2-0N AND 4 2-DN =

5 2-00 < S 2-00 > 6 2-DN ¢ 6 2-00 -

7 2-00 & 7 2-0n/ 7 2-00 mMOD

1-00 NOT  1-00 ABS  1-OR NEGATE

B onpenenenunu ciosa 2-OIT ucnosb3yercs TO 06CTOATENb-
CTBO, UTO KOJ HJISl UCHOJIHEHHSl JAHHOH onepauuu o60o3Ha-
yaercl CJOBOM, KOTOpOE 3TUM OIpeJessiiOniMM CJOBOM
nepeonpenensiercs. [TosTomy nepen TeM Kak ero umsi 6ynet
BbIGpaHO U3 BXoaHOro noroka cjioBoM CREATE , Tekyuias
MO3HIMS BO BXOJAHOM NOTOKE 3allOMHHAeTCsi Ha CTeKe BO3-
BpaToB H [MOCJE HCIOJHEHHS ¢/10Ba ' (WITPHX) BHOBb
YCTAHABJHBAETCA B TO K€ [OJOXKEHHE /s HCIOJHEHHS
croa CREATE.

ITepeonpeseseHHble ¢/10Ba MONYyYaloT NPU3HAK HEMEX-
JIEHHOT'O HCIIOJIHEHHS!, YTOObI ONHCAHHbIE NEHCTBHS M0 Iepe-
yNOpsIJIOYHBAHUIO BLIYHCJIEHHHA BBINOJIHAJINCh H BO BpeMs
KOMIUJISIIMY, KOMIUJIHPYS HYXKHYIO 1OC/I€I0BAaTEJbHOCTD
onepauHii. B 3ak/nioyeHue octanoeb nepeonpenesHTb Kpyr-
Jible CKOOKH, IBHO 3ajalollye IOPSA0K BBIUHCJIEHHH:

s (0 >0NPU y IMMEDIATE
1) 1 >0NPU> ONPU> DROP 3 IMMEDIATE

OrkpriBalouiask cko6Ka Ki1aleT Ha cTeK 3HadeHHe 0 —
OrpaHHuMTe/b JJI5 BbITAJIKHBAHHSA ONepauuil. 3akpblBalo-
uiasi ckoOKa BHITAJKHBaeT BCe Onepauuu Ao OJHkKaHiuero
OorpaHHYHTeNsl H YAaJ/seT ero u3 creka. Ilepeonpenenenue
OTKpbIBaIOLIEH CKOOKH AeJaeT HEeBO3MOXKHbBIM €e HCIOJb-
30BaHHE B NpeXHeM CMblcje — KaK 3HaKa KOMMEHTapHs.
[losTOoMy nporpaMmHcTy, BBOAALIEMY TaKyl0 HaIACTPOHKY,
clenyeT MoaymMarbh H O PEILIeHHH 3TOro BONpPOCA.
PasBuBas onucaHHyl0 HagCTPOHKY JAaJblle, ONPEACTHM
IpoCTOH BXONHOH $I3bIK C ONIHCAHHSAMH NepeMeHHbIX H NPH-
CBaNBAHHSIMH, KOTOPbIe 3aMUCLIBAIOTCSA OGBIYHBIM 06PA30OM.
B kauectBe 3Haka NpUCBAaHBAHHA NYCTb HCIOJAb3yeTcs

CI0BO :=, a B KauecTBe pa3Je/juTe]sl OnepaTopoB —
¢J0BO ; . Eciiu nepeMennas ucnosib3oBaHa Kak nojsydaTesb
npucBauBaHusl (C/ieBa OT 3HAKA := ), TO €€ HCHOJHEHHe

OCTaBJISIET HA CTE€KE aJpec 3HAUEHHA; a €C/IH JaHHas nepe-
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MeHHasi BXOAMT B NpPaBYIO 4acTb NPHCBAHBAHHS, TO e€e
HCIIOJIHEHHE KJIaJeT Ha CTeK caMo 3HaueHHe JaHHOH nepe-
MenHoH. [Insi ynpaB/eHHsl MOBEAEHHEM IepeMeHHbIX Ha-
ulero si3blka BBefeM pabouyilo nepemennyio ?3HAU,
Koropasi HMeeT 3HaueHde 0 mpu ob6paboTke JeBOH YacTH
[IpUCBaUBaHUS W 3HaueHHe — 1 npu o6paboTke npaBoi,
u onpenenum ciaoBo [IEPEM pasa onucanHsl NepeMeHHbIX
Hallero fi3blKa:

VARIABLE 73HAY
y NEPEM CREATE 0 , DOES> [COMPILE] LITERAL
?3HAY @ IF STATE @ IF COMPILE @ ELSE @ THEN
THEN 3 IMMEDIATE

HOns 3anHcH nUpPHCBaHBAaHHE oOmpegesuM cJIOBa := H ;
yepe3 yxKe onpeneseHHble CKOOKH:

1 s= [COMPILE] ( =1 ?8HAY ! j IMMEDIATE
1 ) (COMPILE] ) STATE @ IF COMPILE SWAP COMPILE !
ELSE BWAP ! THEN 0 ?3HAY ! j IMMEDIATE

CusoBo : = knaner uHa crtek OIIPLL orpanuuurens puas
BHITAJKHBAHHSA ONepaudil H YCTAaHaB/IHBAET NEPEMEHHYIO
?3HAUY na o6pa6oTKy npaBo# yactu npucBauBanus. CloBo
; soitasikuBaer co creka OINPLIL Bce' HakonuBluHecs TaM
omepauud, B pe3yJjbTaTe Ha BepLIMHE CTeKa JAHHBIX OKa-
3plBaeTcAd 3HaueHHe npaBod yactH. HenocpenctBeHHo non
HHM pacnosaraeTrcsi ajpec IlepeMeHHOH, OCTaBJ/eHHbIH
JeBoi uyactblo JgaHHoro npucBauBanus. Cmaoa SWAP
U | BHINOJMIHAIOT NMPHCBaHBaHHe, NPHYEM B COCTOSIHHH KOM-
NHIALHH OHH KOMIHJHDYIOTCH, @ COCTOSTHHH MCHOJIHEHHS
ucnodusiioTcesd. B sakiouenne nepemennas ?3HAU nepe-
ycTaHaBJAHBaeTcsl Ha pexuM o6pabOTKH JeBOH dYacTH
CJIeqyIOIlero npHCBaHuBaHHS.

Baaromapsi cjaoBaM := H ; OTmajaer HeoOXOAUMOCTh
B JOMOJIHHTE/JbHBIX BHELIHHX CKOGKax AJsl BCero Bhbipa-
3KeHHs. BXoJHO! TeKCT B ONHCAHHOM PACUIHPEHHH BbIIVIS-
JHUT BNOJIHE TPAaAHUHOHHO:

NEPEM A NEPEM B
A= 103 B =15y
Atz (A+B) % (A-B)+23

H BMECTE C TeM 3TO TeKcT Ha sizbike Popt! Takue oneparophl
[IPHCBAUBAHHA MOXHO HCIOJHATb HENOCPEACTBEHHO HJIH
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BK/IIOYaThb B TeJO omnpejejeHHH uepes nsoetoune. OgHako
nepeonpejeeHHe TOUKH C 3aNATON YCJAOXKHAET HANHCAHHE
HOBBIX OINpe/e/eHHH B TAKOM paciuupeHui. YtoGsl pelinTsb
3Ty npobJeMy, MOXKHO NPeAyCMOTPeThb CrenHanbHble cpej-
CTBa J/151 ONpe/e/eHHsI HOBbIX CJIOB, KaK U CJI0Ba JJ5 BKJIO-
YeHH KoMmeHTapueB. OnucaHHbIi TpPHMep ewe pas
NIOKa3bIBAET, UTO CPEeLCTBA, KOTOpble si3blik PopT npenocra-
B/ISIET M[POrPaMMHCTY, TMO3BOJAIT €My peaju30BaTh
NpakTHYeCcKH J1o0ble HeoOGXOAHMble HHCTPyMEHTaJbHbie
HaJACTPOHKH, HCXOASA M3 KOHKPETHbIX TpeGOBaHHH H 0CO-
6eHHOCTEH NAHHOH 3aJa4YH H MOXKEJaHHH MoJb3oBaTesel,
¢ HeH paboTaoILHX.

3.3. JlokajbHble mepeMeHHbie

Crek [aHHBIX KaK YHHBepcaJbHOE CpeiCcTBO A
nepefayH napamMeTpoB H pe3yJbTaToB Mexkay ¢oprt-
c/J10BaMH HMeeT HeocropHMble mpenMyllecTBa. Bmecre ¢ Tem
BHYTPH OIIpenesieHHsi OH HCHOJb3yeTcsd N/ MPOMeXyTou-
HBbIX BBIUHCJIEHHH M pa3MelleHHs] 3HaueHHH, KoTopble B HUX
y4acTBYIOT. DTO BbI3bIBaeT ONpeje/eHHble TPYAHOCTH [Jis1
JOCTYNa K TaKkoMy JIOKaJbHOMY 3HAaUEHHIO, MOCKOJbKY ero
NOJI0KEHHE OTHOCHTEJNbHO BEepLIMHbl CTEeKa MOCTOSIHHO
MeHSeTCH.

Hasi ynpoleHusi paGoThl KesjaTeJbHO 3aKpPENHTb 3a
JIOKaJ/IbHBIM 00beKTaMH BHYTPH OINpeleseHHs] HeKOTopble
NOCTOSIHHbIE HMEHa, 4Yepe3 KOTOpble H OCYILeCTBJATH
JOCTYN K HHM.

HMeroniuiics B si3blke MeXaHH3M OINHCAHHSA NepeMeHHbIX
B J@HHOM CJy4yae He MOJXOAHT, MOCKOJbKY CO3JaeT TJo-
6aJibHBle HMeHa, Torna Kak Tpe6yeTcsi HMEeHOBaTh JIOKaJb-
Hble 06'beKTbl, YUHTBIBAS IPH 3TOM BO3MOXKHOCTb PEKYpPCHB-
HbIX BbI30BOB. [locTaB/ieHHYIO 3a7ayy pellaeTr BK/IOUEHHe
B paGoOTy [OMNOJHHTEJNbHOrO CTEKa, OTJIHYHOrO OT CTeKa
NaHHbIX. JloKaJbHble 3HAauYeHHS pPa3MEIaloTCA B 3TOM
cTeKe MpH BXOJle B onpejeeHue H yOHpaloTCst H3 HEro nmpH
BbIXOJ€.

Ha Bce BpeMsi HCIIOJIHEHHS ONpefieJieHHs HX MOJI0XKeHHe
OTHOCHTE/IbHO BEpIIHHbl CTeKa OCTaeTcs MOCTOSIHHBIM,
3TO TNO03BOJIIET OPraHHU30BaTh OYEHb NPOCTOH HOCTYN K
TaKHM 3HaYyeHHSIM.

[Ipocredinas HaacTpofika Han A3bikoM Poprt, KoTopas
no3poJsieT paboTaTh € JOKaJbHbIMH NepPEMEHHBIMH, BbITJIS-
AHT TakK:
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100 ALLOT HERE CONSTANT LPO ( HAYAND AOK.CTEKA)

VARIABLE LP  ( TEKYWAA BEPWMHA NOKA/BHOTO CTEKA)

t INIT ¢ =) LPOLP ! y INIT

1 LOC ( NsCHETHMK->) 1+ 2¢ LP @ OVER = DUP LP ! !

1 UNLOC ( =>) LP @ @ LP +! j

t @@ ¢ NiCMEN->) CREATE , DOESY ( PFA-DA) @ LP @ + @

¢ !! ( NICMEN->) CREATE , DDESY ( A,PFA->) @ LP @ + ! |

208 @1 A Q0 @2 6 QA AT B AR @4 10 QA €5 ( U T.A.)
2000 A1 a2 61113 8 ML l4 10 M1 IS (U T.0)
Brauasie orBonurcs ob.aactb o6bemom 100 GaiT U ampec
ee KOHIla 3anoMHHaeTcsl kak koHcranra LP0. dra o6aacts
6yner HUCHoOJb3CBaThbCH KaK JIOKaNbHLIA CTEK, pacTyliuH
B CTOpPOHY y6biBaHusi aznpecoB. [lepemennass LP xpaunur
yKasaTe/b Ha TEKYLIYI0 BEpPIIHHY JOKaJbHOrO CTeKa, ee
HHHIHaAU3auuio BhinosHser caoBo INIT, koropoe mnpu-
cBauBaer eii 3Hauenne LPO. CinoBo LOC pesepBupyer
B 3TOM cTeke naMsATb Ha N n1Byx6aiTHBIX 3HaUeHHH, 1ONOJ-
HHMTEJbHO OTBOJASA €lle ONHY siuellKy, B KOTOPYIO 3acbliaer
3gayeHne N — mjiuHy BceH oGaactu. O6partHoe neHcT-
BHe — OGCBOOOKACHHE MaMATH — BhInosHsAeT cyioBo UNLOC ,
KOTOpOE HCHo/b3yeT coxpaHeHHoe 3HadeHne N . CJjoBa
@@ u !! apasiloTcss  onpenesAOHMHE  AJs1 ABYX pPfALOB
CJIOB, BBINOJHSIIOUIUX pa3biMEHOBAHHE JIOKAJbHBIX OOBbeK-
TOB M TMpHCBaWBaHWe UM HOBOro 3HadeHusd. Kaxabli
JIOKaJ/IbHbIH 06BEKT B MpeesiaX OJHOro onpejeseHHst HIeH-
THQHUUHMPYETCS] CBOUM HOMEPOM, KOTOPBIH BKJIOUEH B HUMS
omepauuii pa3bIMEHOBAHHA H NpPHCBAHBaHHA 151 PaboThI
¢ HuM. B kauecTBe npumepa paccMOTPHM ONpelesieHHe
caoBa bINV, nepecraBisiioliero 5 BepXHHUX 3J€MEHTOB
CTeKa JaHHBIX B 0OpaTHOM MOpsiJKe:

s SINV ( A,B,C,D,E->E,D,C,B,A) 5 LOC
112 '3 '4 '3 @1 @2 @3 &4 @5 UNLOC ;

[MpuBeneHHass peajusalysi JIOKaJbHbIX I€PeMEHHbIX
npejesbHO yrpolieHa. Ee oueBHIHBIM yCOBepLIEHCTBOBA-
HHEM fIBJISIETCS, HANpUMep, BBEJeHHE KOHTPOJSA 3a mepe-
NOJIHEHHEM W HCYeplaHHeM JIOKaJbHOro CcTeka U BKJIOYe-
uue peiictBuit LOC u UNLOC B cemaHTHKY BXOJa B BbICO-
KOYpOBHEBOE OlpefieJieHHe H BbIX0O[4a H3 Hero; mpH 3TOM MoJ-
CYeT YHMCJAA JOKAJIbHbIX OGBHEKTOB MOXKET BbIIOJIHATHCSH
aBTOMAaTHYECKH, aHAJOTHUHO ONpele/eHHIo ajpeca mnepe-
X0la B CTPYKTYpax ymHpaBJeHHs.

MoXHO NOATH ellle gaJblile H BMECTO NPSIMOH Hymepa-
[IMH JIOKAJbHBIX 06'bEKTOB BBECTH HX HACTOsILee ONMHCAHHE
yepe3 COOTBETCTBYIOLIIEE CIOBO BHYTPH ONpeleseHus: yepes
JBOETOYHE C aBTOMATHYECKHM MEPEHOCOM BXOAHBIX mapa-
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MeTPOB Ha JIOKaJIbeIﬁ CTEK I'lpH BX0OJ1€e B TaKoe onpeﬂene-
Hue. CjoBapHasl CTaThsl IJIs1 HMEHH JIOKAJbHOrO 06beKTa,
KOTOpas CTPOHTCH MO TAKOMY OMNMCAHHIO, JOJKHA Pacro-
JlaraThCsi HECKOJIbKO BbILE TeKylled BepIuHHbl CJI0Baps
H UMeTb NPU3HAK HeMelJeHHoro ucnosHenusi. Ee nefictBue
COCTOUT B KOMITUJIAUHH 06an.leHI/lﬂ K COOTBCTCTBYIOU.[eMy
3JIEMEHTY JIOKAJIbHOro cTeka. [1o 3aBeplueHHH KOMIHISLHH
JNAHHOTO OnpeleJeHHs] BCe TaKHE BPEMEHHble CTaTbH
ABTOMATHYECKH HCKJIOUYAIOTCS U3 CJA0Baps.

BBezeHHe JIOKaJNbHBIX IEPEMEHHBIX HE TOIbKO YNPOLILAeT
nporpaMMHpOBaHHe, OCBOOOXKAasi NMpOrpaMMHCTa OT He-
06XOJIHMOCTH THIATEJbHO OTCJ/JEeXHBAaTh BCE€ H3MEHEHHHA
Ha CTEeKe, HO H COKpallaeT pa3Mep CKOMIH/IHPOBAHHOH
nporpaMMbl, MOCKQJIbKY H3 HEe HCUEe32I0T CJI0XKHbIE MOCJe-
nosatenbHoctd M3 cjaoB OVER, DUP, ROT, PICK u
JPYTHX, OGBIYHO HCMO/Ib3YEMbIX M/ JOCTYNA K JOKaJbHbIM
3HaueHHsiM. Takoe HEOXKHIAHHOE COYETAHHE MPHSATHOrO
C MOJIE3HBIM — OJHA H3 MHOTHX YJIMBHTEJbHBIX CTOPOH
si3blka DOpT, KOTOpble OTKPLIBAIOTCH MPOrPAMMHCTY MpH
3HAKOMCTBE C HHM.

3.4. BekTopHoe noJie Koxa

B sisnike PopT ¢ KaxIbIM CI0BOM-KOMaHAOH CBSI-
3aHO HeKOTopoe MAeHCTBHe, ompeje/siollee CeMaHTHKY
JlaHHOro cloBa. B ciaoBapHo#l cratbe, KoTopasi siB/sieTcs
BHYTPEHHHM NpeAcTaB/jeHHeM (opT-c/a0Ba, 3TO JeHcTBHe
3ajaHo yepe3 moJe Kona. B ciyyae KOCBEHHOro WIHTOro
KOJla OHO COJEPKHT ajpec MAlIHHHOH MporpaMmbl, HCIIOJ-
HeHHe KOTOpOH M cocraB/sieT AeHCTBHE NAHHOIO CJ/oBa.
dra nporpamMa o6pasyeT HCHOJHSIOULYIO 4acTb ompene-
JIAIOLIEro C¢J0Ba, 4epe3 KOTOpPOe OAaHHOE CJOBO ObLIO
CO3aHO, H NapaMeTpH3yeTcsl agpecoM Mojsi NapaMeTpoB
€ro cJ0BapHOH CTaThbH.

OnucaHHbli MexaHH3M SB/sSeTcs ype3BblualiHO MoIl-
HbIM H B TO XK€ BpeMsl OYeHb KOMIAKTHHIM B peaju3alluy.
BMmecTe ¢ TeM H OH MOXKeT ObITh yJy4lleH C Y4eTOM KOHKpPET-
HOH HesaH. 3aMeTHM, YTO 3TOT MeXaHH3M [peJNHChiBaeT
HCIIOTHEHHE OHOH H TOH Xe NporpaMMbl /sl BCeX CayyaeB
NPUMEHEHHS] JaHHOI'O CJI0Ba, B TO BpeMsl KaK B KaXAOM
cayuyae cJ0BO ynorpeb/sieTcsl B onpefeeHHOM KOHTEKCTE,
H ero HCNoJIHeHHe, BooOlle ToBOPSl, 3aBHCHT OT 3TOrO
KoHTekcra. Pasymeercsi, aHa/IH3 KOHTEKCTa MOXKHO BKJIIO-
YHTb B [IpOrpamMMy CJOBa, €CJAH 3aKOAHPOBATb KOHTEKCT
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yepe3 JOMOJHHUTE/bHBIA napamerp HJH riabajbHYIO mepe-
MEeHHYIO.

HimeHHO B 3TOM, Hanpumep, 3ak/iouaercs JeficTBHe
cranpaprioro csaosa LITERAL, kotopoe ananusupyer
TEKylllee COCTOSIHHE TEeKCTCBOro MHTepIpeTaTopa uepes
3Hauenue nepemenHol STATE . Ecaun 3to 3Hauenne —
HYJIb (COCTOSIHHE HCIIOJIHEHHS), TO 3TO CJOBO GOJbIIE HUYE-
ro He pesnaer. IIpu HeHyJeBoM 3HauyeHHH (COCTOSIHHE
KOMITHJISILINK) OHO CHHMaeT 3HayeHHe ¢ BEpPIUHHBI CTEKa H
KOMIIMJIHDYET €ro Kak JHTepa/J Ha BeplUHHY CcJoBaps.

[Ipumep apyroro momxona pjaer ondcaHHas B m. 3.2
pea/jH3alHs omnepaTtopa NPHCBAaWBAaHHS B TPaAHUHOHHOMN
HHQHUKCHOA (opme 3anHcH. B 3aBHCHMOCTH OT Tekyllero
3Hauenuss nepemenHodl *3HAU, koTopoe usmeHsieTcsi cJio-
BaMH :=H ;, cJ0Ba, 0603Hayal0lllHe NepeMeHHble, OCTaB-
JIFIOT Ha cTeke Jubo aapec, JH6O 3HAUYeHHe NAHHOH mepe-
MeHHOH.

[Npennaraemoe yaydineHue cBSI3aHO MpeKIEe BCEro
C HCIOJb30BaHHEM MNepeMeHHbIX. B cranmaptHoM ompene-
JIEHHH TIPH HCNOJHEHHH NIepeMEHHOH Ha cTeke Gymer ocTas-
JIEH ajipec siueHkH (1oJis napameTpoB), B KOTOPOH XpaHHUT-
cst ee 3HaueHHe. OHakKo caM o ce6e 3TOT afpec peako Gbi-
BAET HY>KEH, OObIYHO OH HCNOJ/b3YyeTcs JHOO0 A/ NOJyUeHHS
TEKYILlero 3Ha4yeHHs NMepPeMeHHOH ¢ MoMollblo cjoBa @ ,
JU60 /151 3aCblIKH B Hee HOBOTO 3HaueHHs cJjoBoM !.
IlosToMy MOXKHO CUHTaTb, YTO C NMEPEMEHHOH CBA3aHO He
OJlHO neHcTBHE, a TPH — MOJydYeHHe TeKYLero 3HauyeHus,
3acbl/IKa HOBOrO M MoJyueHHe ajapeca. Kakoe nmenHo neii-
cTBHE TpebGyeTcs B KaxKJOM KOHKPETHOM cJiydae, omnpeje-
JISIETCSA KOHTEKCTOM.

Beenem cioso QUAN (ot QUANTITY — Benunuuna),
KOTOpOE CNpefe/isieT HOBOe CJOBO C TpeMsl OMHCAHHBIMH
Bblule pelicTBUsiMH. B cioBapHoH craTbe TakHX CJI0OB
BMECTO OJHOrO MoJsi KOJAa CO3[JAaeTCsi TPH — MO0 OLHOMY
Ha Kaxjpoe neficrsue. Bynem o6o3HauaTh UX ajgpeca yepes
OCFA, ICFA un 2CFA coorBercrBenHo (puc. 3.1). 3a
HHMH pacrnoJiaraercd fyeédka, OTBeLeHHasi MOJ TeKyllee
3HayeHHe JAHHOH mepeMeHHOH, 0603HAYHM ee ajipec uepes
OPFA . Ecnu paccmaTpuBaTh Takylo CTPYKTYPY Kak 0ObIY-
HYIO cjoBapHylo crartbio, To noje OCFA sBasercsa monem
kona, a noasi 1ICFA,2CFA u OPFA 3auumalor noJse napa-
merpoB. Ecau B mmteiil Kox ckomnuauposan agpec 0CFA ,
TO NPH HCIOJHEHHH COOTBETCTBYIOLLEro KOJA B KayecTBe
ajpeca noasi napamerpos Buictynaer aapec 1CFA . Anadjo-
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QUAN X VARIABLE Y

NFA ] 1 "x" 1 "y"

LFA — —_

BCFA | —= 3nayerHue CFA | — adpec

1CFA | —e-rpucbaubanue PFA | mexywee anayenue

20FA | —= adpec

BPFA \mexyuee snavenue|  Puc. 3.1. CTpyKTYypa CTaThH
C BEeKTODHbIM MOJeM KOJa

ruyao anas  anpeca 1CFA moseM mapameTpoB  CJIYXKHT
2CFA, a ana 2CFA — appec OPFA . Tlosromy onHcaHEbIe
BbILiIe TPH HNEHCTBHA MOXHO 3a1aTh Tak:

+ 3HAY DOES> ( ICFA->N:3HAY) 4 + @
t NPACB DOES> ( N:3HAY,2CFA->) 2+ !
t AQP  DDES> ( OPFA->0PFA ) ]

HerpynHo yBuaerb, uyto pneifictBue AJIP coBnapaer co
CTaHIApPTHbIM JAedcTBHEM JJf NEpPeMEeHHOH, COCTOSILIMM
B TOM, UTO aJpec MmoJisi MapamMeTpPoB KJIALETCSl Ha CTek.
Onpenenum Ttenepb cioBo QUAN, wucnonb3ys c/0BO
[IPHUCB B kKauecTBe BCIOMOraTeJbHOIO:

: QUAN ( ->) CREATE LATEST NAME> DUP @ ( KOA 2CFA)
NPUCB SWAP @ ( KDA 2CFA,KDA ICFA) , , 0 ,
DOES> ( KDA ANA OCFA) 4 + @

Co3pamoomiasi yactb 3TOrO ONpeesieHHsT HCMOJb3YyeT MnoJe
KOJa co3/1aBaeMoOil CTaTbH Kak pabouyio fiuedKy, H3 KO-
TopeoH cHayaJsa usBsekaercs 3Hauenue nis 2CFA | sacian-
Hoe Tyna ciaosom CREATE, u 3arem 3nauenne ans 1CFA,
kotopoe 3achliaercs tyaa caosom [IPUCB . Okonuaresnn-
HOe 3HauyeHHe B 3TOH siuelike YCTAHABJIHBAETCH CJOBOM
DOES> . Onucanne nepeMmeHHo# uepe3 cioBo QUAN
BBI[VIIIUT TAaK XKe, KaK olnHcaHHe OObIYHOH NepeMeHHOM:
QUAN X . OxHako Tenepb npH HCHOOJHEHHH cjoBa X Ha
cteke OGyIeT OCTaB/JeHO TeKyllee 3HaueHHe NepeMeHHOH
u3 ee noas OPFA. BboinmosHeHHe ABYX ApYrux nedcTBHH
3agatot ciosa TO (mpemsor «B») u AT (npensior «u3»)-
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s T0 2+ STATE @ IF , ELSE EXECUTE THEN ;
IMMEDIATE

t AT 4 + STATE @ IF , ELSE EXECUTE- THEN j
IMMEDIATE

3TH C/lOBA HMEIOT NPH3HAK HEMEIJIEHHOTO HCIIOJHEHHS
H B COCTOSHHH KOMIMJSLHH (BHYTPH ONpefesieHHsT yepe3
nBoetoude) koMnuiaupyor koiel 1ICFA u 2CFA pasa cae-
Aviolero ¢iosa. B cocTofiHMK HCMOMHEHUSA COOTBETCTBYIO-
LiHe paeHcTBUS HcNogHsAlOTCA. Termepb, yTCOBI MPHUCBOHUTH
nepemeHHod X 3Hauende 100, HYKHO BBIMOJHHTb TEKCT
100 TO X, a anst moayuenus agpeca — teket AT X.

Takoe ycoBeplieHCTBOBaHHE, KaK M BBEJIEHHE JIOKAJb-
HBIX [epeMeHHBIX, He TOJBbKC yIpelLlaeT NporpaMMHpoOBa-
HHE, HO M cOKpauiaetr o6beM CKOMMHJINPOBAHHOrO KOAA.
M3 Tekcra mporpamm Hcyesaer CJOBO (@, NPUMEHSBLICECH
/11 pa3bIMEHOBAHHA ajapeca mepemeHHoH. B pesysbrate
BMECTO JBYX cchlIOK — Ha moje CFA nna nepemeHHOH
M CTaThi0O M (@ — B LIHTOM KOJ€ MPHCYTCTBVET TOJIBKO
onHa ccbuika (Ha nose OCFA). AuajornyHo B ciaydae
NpHCBAaHBaHHsA BMeCTO ABYX ccbliok (Ha none CFA mepe-
MEHHCH U Ha cTaThlo AJs !) KoMnuaupyercs onHa (Ha moje
ICFA). B npakTHYecKHX peaju3auHsX NpOrpaMMbl Ajas
nedcrsuit 3HAY u I[TPHMCB o6bluHO 3analoTcs He B BHAE
BbICOKOYPCBHEBBIX OMNpelesieHHH, a HenocpeiCcTBEHHO B
MaiHHHOM Kone AaHHe# DBM uepe3 BcTpoeHHbIH acceMb-
Jep dopT-cucreMbl. B 3TOM ciiyyae onHcaHHe nepeMeHHbIX
yepes cqoBo QUAN He TOJIBKO cokpaiiaer pasmep npo-
rpaMMbl, HO H TNCBbIILIAeT ee GblcTPCACHCTBHE, MOCKOJIBKY
oTnajaer Heo6xoaUMOCTb B HcrosHeHHn nedcTBHs NEXT
IJIST HHTepHNpeTally elle OJHOH CCHLIKH.

[To anamorun co caoBom QUAN onpenenum ciacBo
VECT (or VECTOR — BexTop), KOTOpPOE TaKKe co3jaer
CJIOBAPHYIO CTATbi0 C BEKTOPHBIM MMOJIEeM KOJAa H3 Tpex
3J1eMEHTOB:

t VECT « -») O CONSTANT
LATEST NAME> DUP @ , ( KDA 2CFA)
NFUCB DUP & ( 1CFA) SWAP >BODY ' ['] ABORT ,
DOES» ( KDA ANA OCFA) 4 + @ EXECUTE

Koa ans nmoast 2CFA ykasbiBaeT Ha HCHOJHSIOULYIO 4acTb
u3 onpezpesoulero cioBa CONSTANT , nose 1CFA rakoe
Ke, Kak U aasg caoBa QUAN, oHO BHIMOJHAET MpHU-
cBaMBaHHe HoBoro 3Hauenusi. Haxkonen, mnose OCFA,
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KOTOpOe 3ajaercsd HCHOJHSAIOUIel 4YacTblo ONpeaesNeHHs
VECT, ucnoJHsieT cJOBO, ajpec MOJsi KOJA KOTOPOro
sIBJsieTcsl TEKYLLHM 3HaueHueM noast OPFA . [Ins noayue-
HHSI TEKYLIero 3HayeHHsl H 3aCbUIKH HOBOrO MO-NPEXHEMY
HCNONb3YyIOTCA onpenejeHHble paHee cjgosa AT u TO.
Bot npumep Ha Hcnoab3oBaHHe 3tux caoB: VECT V/ DUP
TO V. Tenepb HcnonHeHHe cjoBa V PaBHOCHJIBHO HCHOJ-
HeHu1o DUP. Takum o6pa3om, c/10Ba, onpejieneHHble yepes
VECT, MOXHO paccMaTpHBaTh KakK mnepeMeHHble, 3Haye-
HUSIMH KOTOPBIX IBJSIIOTCS ApYrue cjoBa. [1/isi HCIONHEHHs
CJIOBA — TEKYI1llero 3HaueHHsl Takoi nepeMeHHOH — jgocTa-
TOYHO YKa3aTh TOJbKO HMs 3TOH nepeMeHHOH 6e3 NOMOJHH-
TeabHbIX onepauuit @ u EXECUTE. Teker AT V> NAME
ID. pacreyarbiBaeT UMs CJ0OBa — TEKYyHlero 3HauyeHHs V .
Pasymeercsi, npu Takoll pacneyaTke mpennoJaraercs, 4To
caMo 3TO CJOBO HMeeT OOBIUHYIO CTPYKTYpPY CJOBapHOH
CTaThbH.

3.5. BuiGop no ueaomy

Botbop no yeaomy — pacnpocTpaHeHHass KOHCTPYK-
Hs B A3blKax nporpaMMupeBanusi. OHa sBjasercd 0606-
IIleHHeM YCJOBHOrO ONEeparopa, KOTOPbIH OCYIIeCcTBJsET
BbIGOD MEXKAY IBYMS MOC/JEeN0BATENBbHOCTMH ONEpPaTo-
POB — 4YaCTbIO «TO» H YaCTbIO «{HAUe» — MO JIOTHYECKOMY
3Hauennio (MCTHUHA wunu JIOJKD) ycnoBusi. B KoHCTpyK-
UMy BbI6Opa Mo 1eJ0oMy B KauecTBe 3HAYeHHsT YCJIOBHSA
BLICTYNAaeT LieJIoe YHCJIO, H BHIOOP OCYILECTBJISETCH MEXIY
HECKOJIbKMMH aJibTePHATHBHBIMH BeTBSIMH, Kax1as H3
KOTODbIX COOTBETCTBYET OMNpeie/ieHHOMY 3HaueHHIO yCJo-
BHUS HJH HEKOTOPDOMY MHOXKECTBY TakMX 3HayeHuid. Kak
npaBUJo, MHOXKECTBA 3HAYeHHUH yCJIOBHS 1/ pasHbIX Ber-
BeH He NO/IXKHBbI mepecekaTbcsi. OGbIYHO 3TH MHOXKeCTBa
3a1al0T SBHbIM NEpPeuyHCJeHHeM OT/AeNbHbIX 3HAUeHUH HJIH
yKas3aHueM guanasoHa Ajas HuUX. PasbGepem nBa BapuaHTta
peaausauuy Boibopa no ueaomy. B mepBoM ucmosb3yeTcs
nepek/yaTenb, BO BTOPOM — BJIOXKEHHbIE YCJIOBHbIE Ome-
paropsl.

B cayuae peanuzauuu uepe3 nepexarouarens Kaxkaas
BETBb JOJKHA 3aJaBaTbCs OTIEJNbHbIM (HOPT-CJI0BOM.
IIycThb HMeeTcsl HecKo/IbKO BeTBeil, Kaxkjas M3 KOTOPbIX
3ajaeTcsi CBOUM NMOPSAKOBLIM HoMepoM. M3 anpecoB koM-
MHJASLUUH 3THX BeTBeH B COOTBETCTBHH C HX MOPSAKOBBIMH
HOMEpaMH CTPOHMTCH BEKTOp-lNepek/aioyaTesb, W HyxXHas
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BeTBb BbIGMpaeTrcsi no nopsiikoBomy Homepy. Omnpenesns-
ouee cjaoso SWITCH (nepeksiouatesnb) KoMOu/aHpyeT
TaKoH BeKTOp B MOJie NapaMeTPOB ONpeAe/isieMOro CJa0Ba
U 3anaerT BbLIOOp aJbTepPHATHBBI B HCHOJHSIOLIEH YaCTH:

¢ BWITCH ( =») ?EXEC CREATE BMUDGE 1
DOES> ( I:HOMEP BETBW,PFA->) SHAP
1- 2 % + @ EXECUTE

Coszpampias 4acTb CTPOHT HOBYIO CJOBApHYIO CTAaThi0 H
MepeKaoyaeT TeKCTOBbIH HHTEPNPETATOP B COCTOSHHE KOM-
nuiaAuud. TakuM obpasom, caeayoliHe cjioBa 6yayT KOM-
NHJIHPOBATHCA B M0J€e NapaMeTpoB OMNpeLeJasieMoro CJaoBa.
CnoBo SMUDGE BoicraBasier paapsia «He roros» B Gaiite-
CYeTYHKe [0JIS1 HMEeHH, Jlesast JaHHYIO CTaTbl0 «KHEBHAHUMOH»
IPH MOHCKE CJIOB B ciloBape. DToT paspsn Gyner cOpolieH
c710BOM ; (TOYKa C 3ansiToi), KOTOpoe 3aBeplilaeT KOMIH-
JsLHMI0 Takoro nepekmoyarens. Hanpumep:

s Wi " NOHEAEABHUK" 3 3 W2 ,* BTOPHMK" 3
1 W3 ." CPEAA" t W4 % YETBEPI" )
1 WS .* NATHUUA" 3 1 W6 " CYEEOTA" )
]

W7 ." BOCKPECEHbBE" j
BWITCH AEHb-HEAEAM W1 W2 W3 WA WS We W7

IMopsinok wucnoab3oBaHusi mnepekaodatenss JIEHb-
HEJEJIN unmoctpupyer ciaenyloOlWHi NPOTOKOJA paboThL:

> 3 QAEHb-HEAEH
CPEAA 0K

> 5 AEHb-HEAE/N
NATHAUA OK

OnucaHHblil MEXAaHU3M aHAJIOTHYEH ONMpeneNeHHIO BEKTOPa,
paccmorpenHomy B m. 1.10. Ero takxe MoxHO 3anaBathb
[0-pasHOMY B 3aBHCHMOCTH OT KOHKPETHBIX Tpe6oBaHHH.
B npuBeneHHOH peasiu3anuu HenmpaBH/JIbHOE 3HAU€HHE BHI-
6uparolLero ycaoBus (BHIXOJsiIee 3a J1uana3ol ot 1 1o 7)
npHBefleT K HeNpPeAcKasyeMoMy pe3y/bTaTy, NOCKOJbKY
COOTBETCTBYIOLUE KOHTPOJAb OTCYTCTByeT. UTOOb BBECTH
€ro B peajiH3all{io, HYKHO KaKUM-TG 06pa3oM MOACUHTATh
YHCJIO CKOMIH/IUPOBAHHBIX CChLIOK NPH 3aBePIIEHHH KOM-
NUAAUHH. JIJsi 3TOro MOXKHO NPHMEHHTb crnocob, aHaJo-
FMYHBIA KOMMUJSIUA NepexofoB B IIMTOM KOJe, BBeIf
BMECTO TOYKH C 3amsAiToH creuua/jbHOe CJOBO, OTMedalo-
lee KOHEL| MepekJoyaress.
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Jlnsi peanu3allH KOHCTPYKLHH BblGOpa 4epe3 8A0KHCEH-
Hble YCAOBHbLE 0NepaToOpsL CO3AAIOTCSA CNelHadbHbIe CI0Ba,
KoTOopble 00paMJIIOT BCIO KOHCTPYKLUHIO H KaXilylo ee
BeTBb. B 3TOM ciyuae BeTBb siB/IsieTcs OGBIYHOH MOCJAENO0-
BaTeJbHOCTbIO (DOPT-CJOB, aHAJOTHUHOH YaCTH «TO» HJH
4aCTH «HHaue» ycJoBHoro onepartopa. Kak u B ciyuae
yCJOBHOTO omeparopa, KCHCTPYKLUHIO BbI6GOpa MOXKHO HC-
n0/1b30BaTh TOJbKO BHYTPH OlpeJe/eHHH yepe3 JBOETOUHE,
T. €. B COCTOSIHHH KOMIHJSILMH TEKCTOBOI'O HHTEpIpera-
Topa. [IpH 3TOM Bce ee creuHasbHble CIOBA UMEIOT IPH3HAK
HeMeJlIEeHHOro MCIOMTHEHUSI H KOMIHJIHPYIOT Heo6X0oauMble
NIPOBEPKH H NEepeXojbl.

¢ CASE ( ->A0:1CSP,4) 7?7COMP CSP @ !CSP 4
IMMEDIATE
1 OF ( 4->A1>MARK,1,5) 4 ?PAIRS COMPILE OQVER
COMPILE = [COMPILE] IF COMPILE DROP 5

IMMEDIATE
1 ENDOF ( A1:>MARK,1,5->A21)>MARK,1,4) 5 ?PAIRS
[COMPILE] ELSE 4 IMMEDIATE

ENDCASE { AO,Al,1,...,AN,14=5)
4 7PAIRS COMPILE DROP

BEGIN SPe CSP @ = 0= WHILE C[COMPILE] THEN
REPEAT ( AQ) CSP ! 4 IMMEDIATE
AEHb-HEREAM ¢ N->) CASE :

OF .* NOHEAEADHMK® ENDOF 2 OF ." BTOPHMK" ENDOF
OF ." CPEAA" ENDOF 4 OF ," YETBEPF® ENDOF

OF .* NATHMUA* ENDOF 6 OF .* CYEGOTA" ENDOF

OF .* BOCKPECEHDE" ENDOF

CR . ." - AEHb HEAEAM?" ABORT ENDCASE 3

CaoBa CASE (Bei6op) u ENDCASE (xonen BuiGopa)
OrpaHHYHBAIOT KOHCTPYKLHIO H 06ecrneynBaioT MpPaBHUJb-
HYIO KOMOWJISIIMIO BJCKeHHbIX onepatopos. Cinoso CASE |
NpPOBEpPUB, YTO TEKCTOBBI HHTEPNPETATOP HAXOMUTCH B CO-
CTOSIHHM KOMMOMJISIIHH, CMEHsIeT r106asibHyl0 MepeMeHHyIo
CSP  (cokpamenne or CURRENT STACK POINTER —
TEKYIIHH yKa3aTeJb CTeKa), COXPaHsSl Ha CTeKe ee MpexK-
Hee 3HayeHHe (csoBo !CSP 3aceliaer B nepemennyio CSP
anpec Tekyuieil Bepmunbl creka). Caosa OF (u3) u END-
OF (xoHeL H3) orpaHH4YMBAaIOT OTHE/bHYIO BeTBb. Bo Bpe-
Msl paboOThl CKOMIMHJHPOBAHHOIO ONpeJe/eHHsl nepen Ha-
4a/JiOM HCNOJNHEHHs KakJ0fl BeTBH Ha CTeKe Jexar ABa
3HAUEHUsI: YUCJIO, NPEelCTaBIsAIOIIee YCI0BHe BLIGOpA, H HO-
mep nauHoit BetBu. Cioso OF komnusnpyer Teker OVER =
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= [F DROP, kotopniii ofecneunBaer mepemauy ynpas-
JIeHHS] HAa JaHHYIO BeTBb, €CJIH 3TH [BA 3HAYCHUS COBIAJH,
NPHUYEM B 3TOM cJyuyae OHH 06a CHUMAIOTCA O cTeka. EciH
e 3HAYEHHS] 0Ka3ajIUCh Pa3HBIMH, TO YNpaBieHHe mepe-
naeTrcsl Ha TekcT, caelyolHid 3a caosom ENDOF gan
JlaHHOH BeTBH, KOTOpoOe 3KBHBaJeHTHO cjoBy ELSE . Ha-
koHel|, cnoBo ENDCASE komnunupyer onepauuio DROP |
4TOObl CHATh CO CTEKa OcTaBlleecsd TaM 3HaUYEHHE YCJIOBHS,
H paspelllaeT BCEe HAKOMHBILHECS HA CTEKe BBIXOALI H3 BeT-
BeH Ha TeKYyILylO TOYKY, HCMOJIHSS IJIs1 3THX BeTBeH CJI0BO
THEN . Ero nocnenHuM pnelcTBHeM sIBJSIETCH BOCCTaHO-
BJIeHHe MNpeXKHero 3HauyeHHss nepemeHHod CSP, kortopoe
K 3TOMY MOMEHTY OKa3blBaeTcCsl Ha BeplIMHE CTeKa.

B npuBeleHHBIX oONpefeNeHHS X MOXHO HECKOJIbKO
YMEHbUINTE 00DbeM KOAa, KOMIHJHPYEMOro IJjsi BX0la
B KaXAYI0 BeTBb, €CJH BBECTH [Js 3TOrO CHELHAJbHOE
CJ0BO, BCJEX 3a KOTOPbIM B IUUTHIH KOA KOMIHJIHPYETCS
ajpec nepexoia Ha CJAeAYIOIULYIO BETBb:

s (OF) ( N3sYCNOBME,IsHOMEP BETBU-))
OVER = IF DROP R> 2+ ELSE R)> @ THEN >R j
s OF ( 4->A1>MARK,2,3) 4 7PAIBS
COMPILE (OF) >MARK 2 5§ IMMEDIATE

Hcnonuenne caosa (OF) ananornuno PBRANCH, B 3a-
BHCHMOCTH OT yCJIOBHSI OHO NepeyCTaHaBJHBaeT yKasaTeib
HHTEepPNpeTalHH, JH60 06X0As1 CKOMIHIHPOBAHHYIO 38 HUM
CCBIKY, MO0 yCTaHABJHBAs yKa3aTesb [0 3HAUEHHIO 3TOH
cchlkM. AHanoruunblM o6pasom Hapsiny co ciaosamu (OF)
u O® moxHo onpeneantsb naps (<<OF) u <OF, (> OF)
u > OF, (<OF<) u <OF<, Bbnoausiioude cpas-
HEeHHe 3HAaueHHsl YCJOBHS C 3aJlaHHbIM 3HAYEHHEM, BbIGH-
paloUluM JaHHYIO BETBb, He Ha PABEHCTBO, a Ha HepaBeH-
CTBO YyKa3daHHoro BHja. [Ipu stoM caoBo (<<OF <)
cpaBHHBaeT 3HAYeHHE YCJOBHS C JBYMSI 3HAYEHHSIMH,
onpenensiolluMU HHTepBaJ. Hampumep:

s NPHEM ( N:1HOMEP AHA->)  CABE
3 OF .* HENPUEMHWH" ENDOF
1 5 <OF< . NPUEMHWA" ENDOF
b 7 <OF< .* BUXDAHOM* ENDOF
CR . ." ~ HOMEP AHA?" ABORT ENDCASE ." (QEHb" j

B naHHOM mpuMepe MHOXecTBa BBIOHPAIOLIHX 3HAYeHHH
nepecekaioTcsl, U BbIOOp BETBH OMNpEeNENsieTcsi HJs1 3TOro
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caydasi MOPSIIKOM PACHoJIOXKeHHsI BeTBell B KOHCTPYKIMH
BbIGOpa.

3.6. MuHamuuecKkass HAeHTHHKaALUA

BuyTpeHHUM mnpexnctaBieHHeM (oOpT-CAOBA SIBJISA-
eTcsl CJIOBapHas CTaThsl, KOTopasi pa3MelllaeTcs B CJOBape.
Yepes nosist cBA3H cJIOBapHble CTAThbH 06'beJHHSIOTCSA B Llel-
Hble CHHCKH, KaXXAbIH M3 KOTOPBIX TakKkKe MpeacTaBJieH
KaK OT[eJbHbIH 00'bEKT CJIOBapHOH cTaTbed, co3gaBaeMoOk
no ciosy VOCABULARY . Ucnonuenue ciaoBa, o6o3Ha-
Yalollero TakoH CMHCOK, Je/NaeT ero TeKyLIUM 3HaueHHeM
nepemerHol CONTEXT , onpepensiioineii cnucox, B Ko-
TOpPOM HauyHHAaeTCsl MOMCK KaKaoro BBoAUMOro ¢opt-
cioBa. Ecau c/ioBo OTCYTCTBYeT B 3TOM CHHCKE, TO CJAELy-
IOLIMM MPOCMATPHBAETCS CMHCOK, B KOTOPBIH 106aBAsIOTCSA
co3jaBaeMble HOBblE CTAaTbH, TEKylllee 3HAUeHHE NMepeMeH-
Hot CURRENT. Ilocnegnum mnpocmaTpuBaercst CTaH-
paptusiii cnicok FORTH . Ecan TekcToBblfi HHTEpnpera-
TOP HAXOAHTCSH B COCTOSIHHM HCIMOJHEHHs, TO HalJeHHBIH
KO/l HCIOJHAETCSI, B COCTOSIHHH KOMIHUJSILHH OH KOMIIH-
JIUPYETCsl B BUJIE CCBUIKM Ha JJAHHYIO CJOBapHYIO CTaTblO
IJISL TIOCJeYIOLIEr0 HCIOMHEHHSI B COCTaBe CKOMMHJIHPO-
BaHHOTO OMpe/eseHus.

Takum ob6pas3oM, B mpolecce CO3JaHHs. HOBOTO Ompe-
JeJIeHds1 Mbl HHAEHTHOUIHPYEM COCTABJSIOILHE €ro CJ10Ba
crarudecku, T. €. MO TeKyllleMy KOHTEKCTY (3HayeHHsM
nepemenHblx CONTEXT u CURRENT ) Bo Bpems komnu-
JAsIUHH. Bo BpeMsl UCINOJHEHHSI 3TOro onpeiaesneHuss 6ynyT
HCMOJHATbCS MMEHHO 3TH, HafileHHble BO BpeMsl KOMIH-
JSLUHM COCTABJSAIOIIHE cjoBa. BmecTe ¢ TeM B NpakTHKe
NporpaMMHPOBAHHSl yXKe NaBHO NpPHMeHsieTcsl TpHeM, H3-
BECTHBIH Kak OuHamuueckasn udentugukayud. B npume-
HEHHMH K s13bIKy POpT OH COCTOHT B TOM, YTO BMECTO KOM-
MMUJSLHA CCBIJIKM Ha CTaThlo CJOBa MO pe3yabTaTy cTa-
THUeCKOH HHAEeHTH(HUKALUM B KOMIHJIHpYeMOH cTaTbe
3alloMHHaeTcsl UMs CJI0Ba, H €ro NMOHCK BeJeTcsl B MOMEHT
dhakTHueckoro ucnosHeHus. ['1aBHast 0cOGEHHOCTb COCTOUT
B TOM, YTO KOHTEKCT JJIs1 IOHCKA TaKkKe yCTaHaBJHBaercs
JHHAMH4YeCKH B pe3yJbTaTe [pelUIeCTBYIOIIAX BbIUH-
CJeHHH.

OnucaHHbIA NOAXO[ MO3BOJISIET B pslle clyyaeB cylle-
CTBEHHO YNMPOCTHTb NPOrpaMMHpPOBaHHe CJOB, HCIIOJHEHHE
KOTOPLIX 3aBHCHT OT KOHTeKCTa MX Bbi3oBa. BmecTo Toro,
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4YTOOBl BHYTPH TaKOro CJOBA aHaJM3HPOBATh KOHTEKCT
H B 3aBHCHMOCTH OT HEro BBINOJHATD T€ HJIH HHbIE JeACTBHS,
MOKHO CO3[aThb PSII CJOB C OJHHM H TE€M XK€ HMEeHeM, HO
B pasHbIX KoHTekcTax. Kaxkjpoe Takoe CJIOBO BBINOJHSIET
" TOJIbKO CBO€e JleHCTBHE, 2 BMECTO aHAJH3a KOHTEKCTa B Me-
CTe BbI30Ba TAKOTO CJOBa MPOrpaMMHPYIOTCH YCTaHOBKA
HY’KHOrO KOHTEKCTa H TMOHCK CJIOBa MO 3aJaHHOMY HMEHH
C MOCJAENYIOUIHM HCIOJHEHHEM KOJa.

B kauecTBe npHMepa pacCMOTPHM IPOCTCH sI3bIK, aHa-
JIOTUYHBIH pPacCMOTPEHHOMY B M. 3.2, H cofepxKallHi OMH-
CaHHsl KOHCTAHT, MepPEMEHHBIX W OoMepaTop NpHCBAHBaHHA
¢ dUHbuKcHOH ¢opmoH 3anucH Aas BhipaxKeHuH. Ilycrtb
ONMHCAHHSI KOHCTAHT BHITAsAAAT, Hanpumep, tak: KOHCT
A = 2. Yro6bl He meperpyxartb Hall NPHMeD JHIIHHMH
gerasisiMd, He GyleM YYUTbIBAaThb BO3MOXKHOCTb KOMIHJS-
IHH ONHCAaHHH W omepaTopoB 3Toro s3elka. IlycTb oHH
cpasy ke HCHOJHSIoTCs Mo Mepe noctynieHusi. Co6CTBeHHO
3ajaya COCTOHT B TOM, 4TO NpH o6paboTKe J1eBOH 4acTu
omepatopa NpPUCBaUBaHHUsI MOXKHO ObLIO pa3/iHyaTh Mnepe-
MeHHble W KOHCTaHTH. B mnepBoM ciyuyae pesyabTaToM
HCIIOJIHEHH S HOJI2KeH GbITh aJipec COOTBETCTBYIOLLEH TUeHKH
naMsiTd, @ BO BTOpOM — cooGLieHHe 06 ommH6Ke — Hejo-
NyCTHMOM HCMOJb30BAHHH KOHCTAHThl B KauyecTBe IOJY-
yaTessi npucBauBaHus. Eciau Ke MMs NepeMEHHOH HJIH
KOHCTaAHThI MCIIOJNb30BAHO B MPaBOH YacTH NPHCBaHBaHHS,
TO B OGOHX CJayyasiX HYKHO IOJYYHTb COOTBETCTBYIOLLee
3Hayenue. PasyMeercsi, COOTBETCTBYIOLIHE OlNepaliH Mpo-
BEPKH MOXHO BKJIOYHTb B NPOrpamMMmy [/s NepeMeHHOH
M KOHCTaHThl, AaHaJH3UPysl TIJ00ajbHYIO IepeMeHHYIO
?3HAY, kak 3TO coenaHO B PacCMOTPEHHOM Bhlllle NpH-
Mmepe. [TokaxeM, Kak 3Ty ke 3a/auyy MOXKHO pelluTb yepe3
JHHAMHYECKYIO HAEHTH(HHKALHIO,

Onpenenum nBa KoHTeKcra (cmucka cios) ITu K, co-
JlepXKallHX onepanuyd Haj NepeMeHHbIMH M KOHCTaHTaMH.
Takux omnepaunit nse: 3HAU g mosnyyenust 3HaueHHs
u AIIP nnsa noaydvenusi appeca. Omnepauust 3HAY paGo-
Taer B oboux cayuyasix ofHHaKoBo, a omepauusi AP no-
MyCTHMAa TOJIbKO MJIS1 MepeMeHHOH; O6yoyud IpHMeHEeHHOH
K KOHCTaHTe, OHa J0JI2KHA BbIAATh cooblieHHe 00 olHbKe.
B cnucok FORTH takxke Bkaiouum cioso 3HAY , kotopoe
B 3TOM KOHTEKGTE BLHIOJHSET NYCTYI0 Olepauuio, H CJI0BO
AJ1P, Bhinamouee coobiueHrne 06 omwnbke (HX Ha3HAUYeHHE
CTaHeT SICHbIM' 4yTh Mo3:Ke). [l onpenesieHusl BCeX STHX
CJIOB NMPHMEM, YTO 3HAYeHHe NepeMEeHHOH HJIH KOHCTaHTHI
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pasmeliaercss B [OJe MapaMeTPoOB CO3JLaHHOH HJIs1 Hee
CJI0BapHOH CTaThbH.

FORTH DEFINITIONS

VOCABULARY N VOCABULARY K

N DEFINITIONS ( AEWCTBUA C NEPEMEHHbMM)

t 3HAY ( PFA->N:3HAY) @ FORTH j

AAP ( PFA->AtAAP) FORTH

DEFINITIONS (« AEMCTBWA C KOHCTAHTAMMW)

3HAY ( PFA->N13HAY) @ FORTH j

AAP  ( PFA->) CR

." HEAONYCTUMOE WCNOAb3OBAHUE KOHCTAHTHW *
BODY> >NAME ID. ABORT

FORTH DEFINITIONS

1 3HAY (=2

¢ AP ( =>) =1 ABORT" HEAONYCTUMBA AAPEC"

e w gm e

3ametumM, yto npu ucnoaHeduu caos 3HAY u AJIP B xoH-
tekcrax Il u K momuMo BblUHC/IEHHSI COOTBETCTBYIOLIErO
3HaueHHUs! TeKyLIHH KOHTeKCT nmepekaioyaercs Ha FORTH .
Hcnoansoutass yactb onpepeastiomux caos I[IEPEM
H KOHCT Ttenepb coCTOHT B YCTaHOBKE COOTBETCTBYIOLIETO
KOHTEKCTa, IPH 3TOM Ha CTeK KJIaJeTcsl ajpec roJs mnapa-
MEeTpPOB JaHHOH CTaTbH:

¢ NEPEM ( ->) CREATE 0 , DOES> ( PFA-)PFA) N
+ KOHCT ( ->) CREATE BL WORD DROP
( BWEPATb 3HAK =)
BL WORD NUMBER DROP ( Ni3HAY) ,
DOES> ( PFA-)>PFA) K j

Yro6sl Tenepb npH 06paboTKe BbIpaxKe€HHs B JI€BOH UacTH
[IPUCBAHBAaHHS MOJYyYaTb 3HAYeHHEe NMePEeMeHHOH HJIH KOH-
CTaHThI, HAJIO CJIerKa H3MEHHUTh onpeneseHye caoBa y OITPLL)
(cM. n. 3.2) — BKJIIOYHTb B HEro HCMOJHEHHE ONepaluH
3HAY, xoropast uaeHTH(HUHDYETCS [IHHAMHYECKH [0
TEKYLeMYy KOHTEKCTY.

+ 20NPU> ( N:NPWUOPUTET=>)
R " 3HAY" FIND DROP EXECUTE
BEGIN ONPU@ R@ < NOT WHILE  OQPU> DROP
ONPU> ( CFA) EXECUTE REPEAT R> DROP j

Ecnu 3to onpeneneHne HCNOJHSETCS cpa3y mnocjae rmepe-
MeHHO# uJaH KoHcTaHTH (B KoHTekcre Il wnu K), To oHO
npeo6pasyer afpec MoJisi NapaMeTpPoB COOTBETCTBYIOLLeH
CTaTbH, KOTOPbIH HAXOAHMTCS B 3TOT MOMEHT Ha BepLIHHe
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cTeKa, B 3HaueHHe [AaHHOH NepeMeHHOH HJIH KOHCTAHTHI.
Has Bcex apyrux cayuaeB (KoHTeker FORTH ) npeo6-
pasoBaHusl cTeKa He MpoHcXoAuT. MMeHHo no stoil mpwu-
yune onpenenenuss 3HAY 8 cnuckax I1 u K no 3asepuienuu
HX HCIIOJIHEHHS] MepeKJio4aloT TeKYLUHH KOHTEeKCT Ha
FORTH, a B cmucke FORTH npucytcTByer onpegesneHue
3HAUY c¢ nycreiv nefictBHeM. [TocaenHee o6cTosAATENbCTBO
rapaHTHpyeT ycrneurHslii nouck ciosa 3HAY B s060m KoH-
TeKCTe, MO3TOMY B MPUBEJEHHOM OINpeJeJeHHH MpoBepKa
TOrO, YTO MMOUCK 3aKOHUYHJICS yCIelHo, onyliena (is DROP-
ped). B sakjioyeHHe oCTaJOCh TOJNBKO @HAJOTHYHBIM 00-
pa3oM mepeonpenenuTb CJ0BO : = (cM. M. 3.2):

s 2= " AQP" FIND DROP EXECUTE ([COMPILE] ( j

CpaBHHBasI MONYYHBILHECS ONpeleseHHs], Mbl BHIHM, YTO
OHH CYILECTBEHHO COKPATHJHCh B OGbeMe: H3 HHUX HCUE3JH
aHa/u3 TeKyllero KOHTEeKCTa H (COOTBETCTBEHHO) 'yCJOB-
Hble OmnepaTopbl, NPEANHCHIBAIOILHE BbINOJHEHHE DPa3HbIX
JeACTBHH B 3aBHCHMOCTH OT pe3dysbrata aHasusza. Omnu-
CaHHbIA Noaxod ocoOeHHO NepCleKTHBeH, Korpa Tpebyercs
BBINOJHUTb MHOI'O Pa3HbIX olepaliii HaJl 06'beKTaMH, KaxK-
Jlasi U3 KOTOPBIX BBLIMOJHSAETCS MO-Pa3HOMY B 3aBHCHMOCTH
OT TeKyllero KoHTekcra. Pa3GueHue GoJblioii omepaiud
C MHOXKECTBOM IPOBEPOK H Pa3BETBJIEHHH HA S MEJKHX,
KaxJlasi U3 KOTOPBIX BHINIOJIHAETCS B CBOEM KOHTEKCTE,
He TOJIbKO YMpOIlaeT NMPOrpaMMHPOBAHHE H OTJNAAKy, HO
H coKpaliaeT o6beM NPOrpaMmel, Tak KaK 3TH MeJIKHe ce-
IlHaJIM3HPOBAHHbIE ONepalHH AJs1 pa3HBIX 0G'bEKTOB Y4acTo
MOKHO COBMeILaTh:

K DEFINITIONS
1 3HAY ( PFA=>N:3HAY) [ N ) B3HAY

B npusenenHoM omnpepenenud caoso 3HAY nas cnucka
K He mnporpammupyercsi BHOBb, a oONpefefsieTcsl uepes
TaKoe ke Cl0BO U3 KOoHTeKcTa I1, TeM caMbIM cokpaluaercs
obuuii o6bem otaanxku. Caenyst mo 3TOMY MyTH, MOXKHO
BoOG1Le HCKAIOUHThL c10Bo AJIP u3 cnucka K, mockoqabky
B 3TOM caydae coobuieHde o6 omnbOke Bbigact caoso AIIP
u3 cnucka FORTH , npaBna, ¢ MeHbiuel HHpopmauned —
He OyJeT HaneyaTaHo HMsl KOHCTAHTHI.

Ecnu MexaHuam AuHaMHYecKOH HAeHTH(HKALUH NpH-
MeHsieTCsl JJiIsl psiia He CBsSI3aHHBIX MeXJy co0oH ueJei,
TO MOMeT OKa3aTbCsl HeyHOOHbIM BBINOJHATH MepeKJIo-
YeHHe KOHTEKCTOB 4epe3 OJHY H Ty XKe rJobalibHylo mnepe-
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menHyl0 CONTEXT H BHINOJMHSATD MOHCK CJA0BAa B TEKylLIeM
KoHTekcTe cioBoM FIND. Kak npaBusio, Bce opt-cHcTeMbl
umeior Gosee 3JjemeHtapHoe caoBo (FIND), koropoe
noJyuaeT B KayecTBe MapaMeTpa TEKCTOBYIO CTPOKY C
HMEHEM CJIOBA U BXOJ B CIHCOK CTaTel, B KOTOPOM HYKHO
BBIMOJHATb NMOHCK. Mcrmonb3ys 3T0 CJ1OBO, MOXKHO OpPraHH-
30BaTh MOUCK CJIOBA B JIIOOOM CIIHCKE HJIH IpYIIe CIHCKOB,
yxke He CBfI3blBast €ro C TeKYIIHM MOPSAKOM [IOHCKa,
npuHATeIM Ags cjaoBa FIND.

Hanpumep, uMeHHO TakuM 0o6pa3oM HETPYIHO BBECTH
B SI3bIK 06Pa6GOTKY HCKIIOUHTENbHBIX cuTyauui. s stéro
HYXKHO 3aBECTH CTE€K, 3JIEMEHTAMH KOTOPOro sBJASIOTCS
CIHCKH CJOB JJsi o6paboTku curyauui. Ilpu ycraHoBke
mepexBaTa CHTyallii Ha BepIIMHY 3TOro creka JaoGaBJsi-
ercsl HOBBIH 3JieMEHT — CIHCOK cJoB-06paborynkoB. [lpu
CHSITHHM IlepexBaTa BEpPXHHH 3JieMeHT CHHMaeTcA CO CTeka,
Jlesiasi LOCTYNHBIMH Jpyrue cjoBa-o6paboTYHKH C TeMH
ke umeHamu. CioBo, BO36yxKJalolllee HCKIIOYHTENbHYIO
cutyauuio, o6pautaerca K (FIND) gns mpocmorpa Bcex
CIIHCKOB B 3TOM CTE€Ke OT BEpPXHero 3JeMeHTa K CaMoMy
HHXKHeMY, coolllasi eMy HMs cJoBa, 0603Hayaiollero CH-
tyauuio. [lepBoe HaligeHHoe MPH TaKOM [IOHCKE CJOBO
U OyIer MCho/db30BaHO Kak o0paboTuuk cHTyaunuu. Ecan
C/IOBO OTCYTCTBYET BO BCeX CIIHCKaX, TO 3TO OmHOKa —
HenpeLyCcMOTpPeHHasl CHUTyaLlHs.

3.7. MHoro3zapauHbiii pexum

3amnyckasl Ha HCIOJHEeHHe Kakoe-J1H60 (opT-C/0BO,
NpOrpaMMHCT MMeeT BO3MOXKHOCTb HCIOJNHHUTh Clefyiollee
TOJIbKO MO 3aBepILUeHHH HCMONHeHHs nmpenbiayiiero. Ecaun
HCIIOJIHEHHE JaHHOro cjoBa Tpe6GyeT 3HAYUTENbHOrO Bpe-
MEHH cyeTa, TO AJHTeJbHble NepephiBbl B JHAJOre CO3/1ai0T
onpejeleHHoe Heyno6cTBo. BBuay storo mpencrasisieTcs
BECbMa [MpHBJEKATeJbHOH HJes MHO203a0auHOU hopT-
Cucrembt, B KOTOPOH MPOTPaMMHCT MOXKeET co3faBaTh (o-
HOBble 3ajlayd M 3anyckaTb HX Ha HCIOJHeHUe, He Tpe-
peiBasi aHanora. TekCTOBHIH HHTepHIperaTop TaKoi CH-
cTeMbl, ofecne4yuBalOUIMKi JguAaJiOr, SIBJASAETCH OLHOH H3
3aja4 ¥ pasjiesisieT LeHTPaJbHbIH Npoleccop Hapsiay ¢ ApY-
TUMH 3ajiauaMi. Maesa MHorosazauHoro pexuma MpuBJe-
KaTejlbHa €Ille U TeM, 4TO Pa3Hble 3aJla4H MOTYT pa3iensiTh
3HAYHTEJIbHYIO YaCTh KOJla — MPaKTHYECKH Bce siipo (hopT-
cucrembl. M3 crannapTHEIX C10B TOJIBKO CHCTEMHbIe Iepe-
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mennsle ( STATE,BASE W npyrue) M CHHCKH CJOB
( FORTH, ASSEMBLER ) He Moryt ogHoBpemeHHO yua-
CTBOBATb B HECKOJNBKHX BBIYHCJIHTENBHBIX Mpoleccax (3a-
Jlauax), MOCKOJbKY HX KOJ (3HaueHHe MoJsl IapameTpoB)
B npouecce paGoThl MOXKeT H3MeHATbcs. B 1o ke Bpewms
BCSl OCTa/ibHasl 4acTb KojAa (OpPT-CHCTEMBI, BKJAIOUasi Bce
cioBa, ompefenennble yepe3 asoeroude H CONSTANT,
B mpoliecce paGoThl HE MEHSIETCS H MOXeT JaKe pa3me-
1AaThcsl B NMOCTOSIHHOM onepatuBHoil namsatu (I13Y). Uro-
6bl CHATH 3TO OrpaHHYeHHe, BO MHOTHX peasH3alHsiX Bbife-
JleHbl ocoGasi obyacTh /sl pa3MellleHHsl 3Ha4eHHH, KOTo-
pble MOT'YT U3MeHSATbCSI BO BpeMs cyeTa. dra 06s1acTh Ha-
3bIBAETCS] NO0Ab308ATEALCKOW W OOBIYHO paclnoJaraercs
B KOHIIE aJipecHoro ¢GopT-NpocTpaHCcTBa PSAIOM CO CTeKaMH
1 6ydepHbiM nyJjoM. Pacnpenenenne naMsaTH BHYTPH 110JIb-
30BaTe/IbCKOH 06J1aCTH BHIMOJNHSAET caM IPOrPaMMHCT ye-
pe3 onpepeasiomiee caoBo USER (noabsoBarenbckui):

i USER ( NiCMEWEHME-> ) CREATE |,
DOES)> ( PFA->A:AAPEC) @ UO +

Ilo xapakTepy HCNONB3OB2HUSI 3TO CJOBO AaHAJOTHYHO
CONSTANT ; 3HaueHHe, KOTOPOe OHO CHHMAaeT CO CTeKa
H KOMIIHJUPYET B MoJe apaMeTPoOB oNpeensieMoro cJaoBa,
npencrapssieT co60H CMelleHHe OT HadaJa [0J1b30BaTelib-
ckoll obsactu. Ilpu HCMONMHEHHH TAaKoOro cjJoBa Ha CTeke
6yneT ocraBjieH cooTBeTcTBYBOIIHA aapec (caoBo UO,
Hcnoab3oBaHHoe B onpenenenun cioBa USER, naer agpec
HauaJia moJib30BaTeabCKoH obmactu). [IpH Hanuuuu Mosib-
30BaTeNbCKOH 06J1aCTH BCe CHCTEMHble NepeMeHHble pas-
MellaloTcs B Hell, 3aHUMAasi KaKylo-TO ee HayaJibHYIO 4acTb.
Hx cnoBapHble ctaThH onpenensiiorest yepes ciaoBo USER,
TeM caMmbIM o6GecrneuHBaeTcsi HX HEH3MeHSIEMOCTb B MPO-
necce paborhl.

Bo Bcex peasu3anusix MHOr03ajgayHoro pexuma c pas-
AcssieMbIM OOWIMM sIAPOM (pOPT-CHCTEMbl Ka)kjasl 3ajayda
HMeeT COoGCTBeHHble MOJb30BaTeNbCKYyl0 006sacTh, CTEK
JIaHHBIX M CTEK BO3BpPATOB. leKyllee COCTOsIHHE 3ajaud
onpejessieTcsl 3HaueHHEM yKas3aTeJssl HHTepIpeTaltu U ai-
pecaMd BepUIMH 3THX cTeKoB. IlpencraBieHneM camoH
3ajlayd OGBIYHO CJAYXKHT aJpec Hayaja ee M0Jb30BaTelb-
CKOH o6JjiacTH, B KOTOPOH MNpeaycMaTpHBaeTcsl MaMsATh
JUIsl COXpaHEeHHsI TeKYyLlero COCTOSIHHSI Ha TO BpeMs, MOKa
3ajlaya HeakTHBHa. Jlii1 BO30GHOBJIEHHS] MCIIOJIHEHUS 3a-
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naud TpebGyeTcsl BOCCTAHOBHTbL €e TeKylllee COCTOSIHHE H3
o6acTH COXPaHeHHS M NepefaTbh YNpaBJjeHHe HA TOYKY
NEXT anpecHoro uHTepnperaropa.

JlajbHellne yTOYHeHHS] KOHKPETHOTO BaPHAHTA MHO-
ro3ajayHoro peXKHma 3aBHCSIT OT MHOTHX YACTHBIX NPHYHH.
- lnst npumMepa paccMoTpHM peaJsu3auuio cucremsl [TOJTU-
DOPT dupmsl «Popr» [31]. dra cucrema peanusoBana
A5 neqoro psina OBM, BK/0Yasi NepCOHANbHBIH KOMIbIO-
tep MBM. Hcnonb3oBaHHBI B Hell MexaHH3M MepPEKJIO-
YeHHs1 3a/la4 OCHOBAH Ha KOJIbLIEeBOM MPHHIHIE: BCe 3a7auH
CBSI3aHbl B KOJIbLIO Yepe3 HayaJsbHYIO YacTh CBOEH MOJIb30-
BaTeNbCKOH o6sactu (puc. 3.2). 3amaun, cocTaBasoliHe
KOJIbLIO, MO oYyepedd MOJNYuYaloT LeHTPaJbHbIH MpoLeccop
H yJIepIKHBAIOT €ro [0 TeX Mop, MOoKa He HCIOJHSAT CJOBO
PAUSE (naysa) wuau STOP (cronm). [Hast onpenenenuit
B MallMHHOM KoJie NPeAyCMOTPeH aHaJoruuublii kog WAIT
(xxnate). MHorue cjoBa, KOTOpbIE BBINOJHSIOT ACHHXPOH-
Hple onepauud o6meHa ( TYPE, EXPECT,BLOCK,
BUFFER ), conepxar kog WAIT unu nepexon ua STOP ,

m Yemanobums WAKE
1] IMP 1
Y
. Coxparums cOCmO
2 | WAKE . Hue 3adayu
J
R
Spame g ... Vemarobums IMP
Boccmanobums
cocmosHue sadayu

Puc. 3. 2. Kosnbuesoii npuu-
IHN peajH3auHH MHOro3a-
JlayHOro pexxuMa
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4TOGLl B TO BpeMsl, KOrjla OHH KIYT 3aBeplieHds1 oGMeHa,
Jpyrue 3ajadd MOIJH HCHOJb30BaTh LEHTPaJbHBIA MpO-
neccop. 3ajauH, B KOTOPHIX ISl BBINOJIHEHHS IJHTEIbHBIX
BBIYHCJEHUH HeT HeoGXOJHMOCTH oOpallarbcst K olle-
pauusM oO6MeHa, [JOJKHBI CaMH TMEepPHOAHYECKH TMpe-
JOCTaBJATL IIPOLLECCOpP APYTHM 3ajayaM, BBIMOJHSAS
cioso PAUSE.

Bce 3ajmayH, cylllecTBYIOLHE B CHCTEMe, CBSI3BIBAIOTCS
B KOJIbLIO Uepe3 KomaHay GesycjoBHoro nepexona (JMP),
KOTOpasl pacrojaraercsi B HayaJie HUX I110Jb30BaTedbCKHX
obJsactell. B kauecTBe 3BeHa CBA3H HCNOJAb3YeTCs aJipecHas
yacTh KOMaHZbl Nepexoia, ykasplBalollast Ha TaKylo xKe
KOMaHAy cJaefyioluieli 3agaud B Kouable. Ecian mepenpats
ynpas/eHHe Ha OAHY H3 TaKUX KOMaHHA, To GyleT HCHoJ-
HATbCS GECKOHEeYHBIH UK/ H3 MepeXol0B M0 KOoJbly 3afay
0 TexX IMop, NnokKa Kakas-HuOyab 3ajaua He Oyner pas-
6yxeHa.

Jnst mpoOy:KAeHHs1 3a1ay 4acTO HCMOJB3YIOTCS aCHH-
XpOHHBle moanporpaMmsl o6pa6oTku npepoiBanui. Hanpu-
Mep, eC/IH BBIXOJ, [0 NpepLIBAHHIO, YCTAHOBJIEHHBIH B CJOBE
EXPECT, pacno3naer Koi Bo3BpaTa KapeTKH, KOTODbIM
3aKaHYHMBaeTCs BBOAMMAs CTPOKa, TO OH GYNHT 3ajnauy,
3alpOCHBLIYIO NaHHbI BBOJ C TepMHHAJa, 3achbliast Ko-
manny WAKE (pa36ynutb) Ha Mecto ee KomaHani JMP .
Jast sToro yacTto Hcnosb3yercsl Kakasi-HHGYIb KOMaHja
nepexsata (Hanpumep, aasgs DBM CM-4 310 KoMaHbl
TRAP u EMT ). Korma uuk;n mnepegay ynpaBJeHHSI IO
KOJIbLly 3aj1ay AOHAeT N0 3TOH KOMaHibl, OHA Mepepact
ynpaBJ/ieHHe ClelHaNbHOH mojnporpamme-noGynauyuky, Ko-
TOpasi H BO30GHOBHT HCIOJHEeHHE JAHHOH 3alayd OT TOYKH
nocjegHero ocraHoBka. [IpH 3ToM Ha MecTo KOMaH[bl
WAKE 6yner BHOBb 3acsaia Komanga JMP, u ucnonnenune
JaHHOH 3ajsaud 6yJeT MpPoAoJKaThbCsA 0 chaenylouiel ome-
pauuu PAUSE , STOP unu WAIT . Ipumep uukaa sBoga
1 06paboOTKH AaHHBIX C BO30GHOBJIEHHEM 110 MpPEpbIBAHHUIO
JaeT cjaefylollee onpejejeHHe:

+ CEOP ( -> ) BEGIN BBOA STOP DEPABDTKA ABAIN 4

[Tpo6Gyxneune 3agaun ot Toukn STOP Ha KaxKaA0M MOBTO-
PEeHHH LHKJIa BbINOJiHSIET NoanporpamMMa o6paGoTKH mpe-
pblBaHHUA, CBSI3aHHAsl C BBOAOM JAHHBIX, KOrjJa IaHHbIE,
nosiyyaemele NpH HcrnoJiHeHHH cjosa BBOJL, rorossl pas
o6paGorku. [Ipumep 3azaHust perysipHbix OCTaHOBOB B 3a-
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naue, TpeGyoLlell AJHTENbHOTO cyera, JaeT TaKoe Orpe-
JeJiIeHue: ’

+ CHYET ( =>) 30000 0 DO AT PAUSE LOODP j

[lpu KaXKA0M MOBTOPEHHH LMKJA MOC/AE HCIIOJHEHHS] CI0Ba
UIAT npoucxonuT mepenaua ynpas/eHHS B KOJbLO 3ajay
¢ TeM, YyToGhl 1aTh mopaboTaTh APYrdM 3ajauaM, OXKHAA-
IOUIMM LleHTPaJbHBIH MpOLEeccop.

Heiicteue STOP (mast ompenesyieHHH, 3alaHHBIX B Ma-
{IHHHOM KOJe, aHaJjloruyHoe emy geictBue WAIT ) cocro-
HT B COXpaHEHHH TEKYIllero COCTOSIHHA 3afauu (yKasaTessi
HHTepHpeTauyy, yKa3artessl BepUIHHE CTeKa AAaHHBIX K yKa-
3arTesisl BEPUIHHBl CTEKAa BO3BPATOB) B €€ [0/1b30BaTe/b-
CKOH 0o6JacTH M Nepelladye ynpaBJeHHs MO ajpecy H3 ee
3BeHa CBfI3U B KOoJble 3aj1ay. B pesysbrare LeHTpa/bHbIH
npoueccop GyaeT HCIOMHATh LUK/ H3 mepenay ynpaBJieHHs
0 KoJblly 3ajau, moka He BcTpetHT koMauny WAKE .
Heiticrie PAUSE orsinyaercs OT ONMHCAHHOTO AeHCTBHS
STOP tonbko TeMm, yTo MpeABAPHUTENbHO 3achbliaeT KOMaH-
ny WAKE B HauaJsio o61acT 1aHHOM 3afauH, obecneunsas
TEM CaMbIM TIpOGY:KJeHHe NaHHOH 3aJauH IocJje MOJHOro
Kpyra nepenau ympasaenusi. [eficteBue WAKE 3axkioua-
ercs B TOM, yTo KomaHna JMP 3acelsiaercd Ha oTBeneHHOE
el MecTo B HayaJo MoJb30BaTeJbCKOH 06JacTH, BOCCTa-
HaBJHBAETCHA TEKYyllee COCTOSIHHE JAHHOH 3ajaud H3 ee
06/1aCTH COXpaHEeHHsl, yrnpapjeHHe MepelaeTcsl Ha TOUKY
NEXT aapecHoro untepnperatopa. B pesyabrarte ucnos-
HeHHe 3a7aY¥ BO30OGHOBJSETCS OT TOUYKH OCTAHOBA.

Hns onpeaenenuss ¢ponosodi 3adauu WCHNOJNb3yeTcs
onpegenasiomee cjgoBo BACKGROUND (¢oH), KoTopoe
CHHMaeT CO CTeKa TPH YHCJaa: pa3Mep I0Jb30BaTeJNbCKOH
o6JiacTu, pa3Mep CTeKa JaHHBIX H pa3Mep CTeKa BO3BPATOB.
JTO CAOBO pe3epBUPYET B CJOBape NaMsATh YKa3aHHOro
o6beMa M yKasaTesd HA 3TH 06J1aCTH KOMIIUJIHPYET B TOJIe
napamMeTpoB co3jaBaeMod craTbu, Hanpumep, 4 6@ 50
BACKGROUND T. Ilpu ucnonnenun caosa T Ha cTeke
ocTaBJIsieTcsl ajipec ero noJjsi napaMeTpoB, Yepe3 KOTOPHIH
MOXKHO J06paTbcsl A0 MOJb30BATENbCKOH 06/JaCTH M CTe-
KoB 3ajaaud T . [lanHoe onucaHHe TOJNbKO MOAroTaB/IHBaeT
3ajauvy, HO He BKJIOYaeT ee B KOJIbIO 3a7laU H He 3aMycKa-
€T Ha UCTIOJHEHHE.

[1pu 3amycke @opT-cucTeMbl B KOJblle 3aja4 MpPUCYT-
CTByeT TOJIbKO OAHa 3anaua — OPERATOR (onepatop),
3BEHO CBA3H KOTOPOH yKasblBaeT Ha Hee xe. [lis BcTpau-
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BaHHs B KOJIbLIO HOBBIX 3aJlay HcnoJb3yercs caoso BUILD
(noctpouts), Hanpumep T BUILD . 3to cioBo, ucnonb3ysa
ajpec MoJjisi NapamMeTpoB CTaTbH MJsl 3ajauyd, HHHIHAJH-
3UPYeT ee MO0Jb30BATeJbCKYl0 06JacTb H BKJIOUAET ee
B Kosblo 3ajay mocsae 3agaud OPERATOR . Tlpu stom
B HayasJo o6/acTH BIHchiBaeTcs komaHaa JMP , npeno-
XpaHsiiolas 1aHHYIO 3a7a4yy OT NpeXAeBpeMeHHOr0 HCIoJ-
HeHHus1. 3ameTHM, 4YTOo QOpPT-CcJa0Ba, COCTABJAIIIHE MPOr-
paMMy NaHHOH 3afayd, MOTYT GBITb OmpeleJieHb 3HAYH-
TeNbHO No3xke. OGpaTHoe JeficTBHEe — HCK/IIOYEHUe 3a7ayn
U3 KOJblla 3aJay — BBINOJIHSIET aHaJIOTHYHOE MO YNOoTpe-
6saenuto caoso RUIN (paspyuiuTts).

Hns sanycka 3agaud ucnogab3yercs cjoBo ACTIVATE
(3amycTHTB), KOTOPOE CHHMAEeT CO CTeKa ajpec NoJs napa-
MeTpoB cTaThbH 1ss 3ajayd. OHO ouHILaeT cTeK NaHHBIX
H CTeK BO3BPAaTOB 3ajauyH, cOpachlBasi Ha HayaJo yka3a-
TeJU HX BEPIIHH B OGJACTH COXpaHeHHs, a B KauyecTBe
TOYKH BO30GHOBJIEHHSI 3achllaeT CBOH ajapec BO3Bpara,
yKa3bIBaOIKHH Ha cJefyiollee 3a HUM cJ0BO. [Tockosbky
ajpec CHHMaeTcs co cTeKa Bo3Bparos, To cjioBo ACTIVATE
a”asoruyHo ciaoBy EXIT BosBpauiaer ynpasJjieHHe Ha
TOUYKY BBI30Ba OIpeflesieHHsl, ero Bel3BaBiuero. [locaeqHum
neiicrBuem cnoBa ACTIVATE sBasiercss moaroroBka 3a-
nayd K npoGyxKIeHHIO myTeM 3achblikd KomauHasl WAKE
B HayaJo ee MoJb30BaTeNbCcKOH obsactu. [lpuBenem npu-
mep ucnoab3oBanus ciosa ACTIVATE u 3anycka 3agauu
Ha HCIOJIHEHHE:

1 CHYET ( PFA->) ACTIVATE BEGIN WAI PAUSE LOOP j
T CHET

3anaua T Gyzner BeINOMHATb GECKOHEYHBIH LHKJ, pPa3iesnss
LeHTPaJIbHBIA MPOLECCOP C TEKCTOBBLIM HHTEPHPETAaTOPOM
¢opt-cucrembl — 3agauei OPERATOR. Hcnoauenne
3ajaud MOXKHO OCTaBHTh ¢ moMombio caoBa HALT
(octaHoB):

1 HALT ( PFA-> ) ACTIVATE STOP

ecid B pamkax 3agaud OPERATOR ucnonnutbh texker T
HALT . Ilocse Takoro octaHoBa NaHHYIO 3ajauyy MOXHO
3anyCTHTh Ha CYeT C KaKOH-HHOyAb Apyrod ¢opT-mpo-
rpammo#.

Ilpu pabGore B MHOrosajauyHoM pexHUMe BO3HHKaeT
npo6jeMa Cuxxporusayuu 3adau, pasjessioliux oflive
pecypchl, KOTOphle Tpe6GYIOT MOHOMOJILHOIO HCITOJb30BaHHA.

111



[IpuMepaMu TaKHX pecypcoB SIB/SIIOTCS BHELIHHE YCTPOH-
cTBa, o6114e 0671aCTH ONepaTUBHOM MaMATH, Ky/J1a OCYLLeCcT-
BJSIETCS] 3alHCh JAaHHBIX, OOIIMe MOANpOrpaMMmbl, He
JlonycKaloliie IapaJjJejJbHOro Hclosb3oBaHHs. Onuliem
NpPOCTOH MeXaHH3M Ccemagopos, NO3BOJSAIOLUIUH YIPaBJIATh
HCIOIb30BAHHEM TAKHX PECYPCOB B MHOr03aJa4yHOM perxKHME.

C KaxIbIM pecypcoM CBsIKeM NepeMeHHYyI0 — ero cema-
¢op, Kotopas HOJKHA pasMmellatbcsl B oOLied obJjacTH
dopT-cHcTeMBl, JOCTYNHOH A5 Bcex 3anau. Koraa pecypc
He 3aHSAT, 3Ta NepeMeHHas COAepKHT Hy/1b. Koraga pecypc
3aHAT KaKOH-HUGYIb 3ajaueil, 3Ta MepeMeHHasl CONLEPKHT
ajgpec MoJib30BaTeJbCKOH 06aCTH JaHHOH 3aJauH.

Onpenenum caoBa GET (moayunts) 1 RELEASE (oc-
BOGOIUTD), aHAJOTHUHble cemadopHbiM onepauusam [ledik-
ctpol [8]. B onpeneneHusix 3THX CJIOB HCMOJNB3YeTCs BCHO-
morateabHoe caoBo FREE (cBoGomen), mnposepsioiiee,
cBoGoleH JH pecypc. 3ameTHM, 4YTO pecypc CBOGOAEH
C TOYKH 3peHHs1 NaHHOH 3ajayHd, ecJH OH He 3aHAT HJH
3aHAT TOH Xe 3anauyeil. ‘

t FREE ( A1CEMA®OP->A,FiNPU3HAK CBOBOAHOCTH )

4 DUP O= SWAP U0 = OR 3
1 BET ( AICEMA®OP-> )

BEGIN PAUSE FREE UNTIL U0 EWAP !
1 RELEASE ( A1CEMAROP-))

FREE IF 0 SWAP ! ELSE DROP THEN

B mnpusenenHblx omnpenenenusax cjaoso UQ Bo3sBpaliaer
ajpec HauaJja IOJIb30BaTeJbCKOH O6JIaCTH TeKylleH 3amauH.
CaoBo GET nposepsier, cBOGOEeH JIH pecypc B KaXKAOM
[HKJIe Nlepefay ynpaBJeHHs MO KOJAbLY 3afay, H 3aHHMaeT
€ro, Kak TOlbKO OGHapYyXKHT, 4TO pecypc cBobogeH. CioBo
RELEASE ocBo6oxaaer pecypc, eci OH Gbl1 3aHAT JaH-
HOH 3ajayen.

Pa3symeercsl, 3TH cjoBa He O0eCNeyHBAIOT 3alIHTHl OT
B3aHMHBIX GJOKHPOBOK 3a/lay, KaxKJast U3 KOTOPbIX OKH/a-
eT pecypca, KOTOPBIH 3aHAT APYroi 3anauveii:

VARIABLE AWCK VARIABLE NEHTA
1 WAr{ AMCK GET AEHTA BET ...
1 BAr2 AEHTA GET AWCK BET ... )

Ecaun caosa HIAT'] u HIAT2 ucnonusitorest B pa3HbIX 3a-
Jayax, TO 3TO MOXKEeT NPUBECTH K HX B3aHMHOH 6/JIOKHPOBKe.
Haunyumuii cnmoco6 wu3GexaTb Takoidl CHTyaUHH — He
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sanpauiuBaTh GoJiee OJHOTO pecypca eiHHoBpeMenHo. Ha-
npumep, B cjyuyae paboTbl ¢ JHCKOM H JIEHTOH, 3ajauya
moxetr 3anpocutb pecypc [IMCK, BbImOJHUTL CJIOBO
BLOCK nnsi mosnyyeHHsl NaHHbIX, 3aTeM mepecsaaTb 3TH
JlaHHbIe B CBOIO JIOKAJbHYIO 06sacTb U, ocBo6oauB JIMICK ,
3anpocuts pecypc JIEHTA.

3.8. ConporpaMmbl

IlpencraBieHHe 3agaud B BHIE B3aHMOAEHCTBYIO-
IWHX conpoepamm (MPOLECCOB) B TEOPHH MPOrpaMMHpO-
BaHMS CTaJO yKe TpaauUHOHHBIM [15,16]. Ho Ha npaKTuke
3TOT METOJ, MCMOJb3yeTcl pelKo, TaK KaK OO/bLIHHCTBO
pacnpocTpaHeHHbIX SI3bIKOB BBICOKOTO YPOBHSI HE HMeIOT
HeoOXOMHUMBIX KOHCTPYKUMH. B cranmapr ssbika @oprt
Tak:Ke He BKJIOUEHbl CpPeACTBa [J/s1 COMporpaMMHOH pa-
60Tbl. BbI3BaHO 3TO B OCHOBHOM TeéM, YTO TaKHe CpPeACTBa
OOBIYHO 3aBHUCAT OT KOHKPETHOT'O NPHJOXKEHHS U MOTyT
BapbHPOBATbCA OYEHb CHJbHO. TeM He MeHee, HCHOJb3Ys
TOJIBKO CTaHAapTHble [Js OOJbIIHHCTBA CHCTEM CJIOBa,
MOX>XHO peaJsi30BaTh HEOOXOJHMble KOHCTPYKIHH.

PaccMOTpHM AOCTATOUHO MPOCTYIO H 3KOHOMHYIO peaJii-
3anuio conporpamm. HampaBseHHS, B KOTOPbIX MOXKHO
€e YCOBepIIeHCTBOBAThb, PACCMOTPEHbl HHXKe.

ComnporpaMma COCTOHT H3 [IByX yacTeit — COOCTBEHHOMH
06J1acTH TMaMsATH H mporpaMmbl, paGoTramoines ¢ 3Tod 06-
gactblo namatd. s sas3eika Poprt nmporpamMma — 3TO He-
Kotopoe ¢opT-cioBo, a o6sacTb NaMATH JOAXKHA CoO-
JEPXKATh MECTO /IS yKa3aTeseH CTeKOB, AJ51 CAMHX CTEKOB
U 1451 ciyxeGHOH HH(pOPMaLHH.

Bynem cuuTaTth, 4TO aapec o6.1acTH MaMATH TeKyLleH
conporpammbl Haxonutcss B nepeMmenHoil T-C . Mcnoab3ys
ee, BBeleM CJI0Ba AJs JOCTyna K moJjsM 3ToH 06JacTH.
Jlnst npocToThl B NaHHOH peasH3aunMH OTBOJLHTCS yyacToK
namsAtTH pasmepoM 128 Galt. B ero Hawasne HaxoAsATCs:
T-TIPOI" — yxasatenb Hayasna WHTOrO KOxa, COOTBET-
cTByloulero Hcnoansiemod nporpamme, T-CTEK — ykasa-
TeJb BEPIUHHBl CTEKa JAaHHbIX HAa MOMEHT MocJefHel MpH-
OCTaHOBKH HaHHOH comporpammbl (ykKasaTesb BepLIHHBI
CTeKa BO3BPAaTOB COXpaHseTcsl HAa CTeKe NaHHBIX) H T-
BbI3B — anpec aHaJsoru4Hoit 06J1aCTH LISl CONPOrpamMmMmbl,
BbI3BaBlIed NaHHYi0. B ocranbHOli maMsiTH yyacTka pas-
MelialoTcs CTeK NaHHBIX M CTeK BOo3BpaToB no 60 Gair
KaxIblH.
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BHewnsis mporpamma, B paMkKax KOTOPOH HAeHCTBYeT
ONMHCHIBAEMBI MEXaHHM3M CONpOrpamMm, MpeacraBieHa 6-
6aritHoli o6sacteio BHEII, B koTopoil pasmeinalorcs
nepeyyc/eHHble Bbllle 3HaYeHHs. B KauecTBe cBOMX CTEKOB
3Ta ComporpamMma HCIOJNb3yeT HCXOJAHble CTeKH (opT-
CHCTEMBI.

Ilepen Hayajom paGoThl Bce CONPOrpaMmbl HOJXKHBI
6biTb  npouHHuuaauzupoBanbl ciaoBoM START (crapr),
3aBeplieHHe paGoThl COMPOrpaMMHOrO MeXaHH3Ma BhI-
abiBaet cqaoBo STOP (crom).

ConporpamMma onpegeasierca yepe3 caoso COITPO-
FPAMMA | koTopoe 1o cBoeMy ynoTpeb/eHHI0 aHAJOTHUHO
JBoeTounio. Besen 3a HUM HJeT UMS conporpaMmbl U popT-
TeKCT, 3ajapoluii tpebyemylo nporpammy. OOGBIYHO OHa
COCTOHT H3 LIHKJIA, BHYTPH KOTOPOrO HCHOJb3YETCsl CJIOBO
RESUME (B030GHOBHTB) AJ1S1 MPHOCTAHOBKH JAaHHOH CO-
nporpaMMbl H BO30GHOBJIEHHS CONPOrpamMMbl, ee BbI3BaB-
meH. Boixon no EXIT uau ; NpUBOAUT K 3aBeplleHHIO pa-
60ThI BCEro CONPOrpaMMHOr0'MeXaHH3Ma H BO30GHOBJIEHHIO
TEKCTOBOH HHTEpIpeTaluu.

QUAN T-C ¢ AAPEC OB/AACTW TEKYWEW CONPOrPAMMNM)
t T-NPOM { =>A:AQPEC HAYANA NPOTPAMMM) T-C j
t T-CTEK ( =>A:tAAPEC YKABATENA CTEKA ) T-C 2+
1 T-BW3B ( =->AtAAPEC BHBBABWEMW CONFOTrPAMMNIT-C 4 + )
CREATE BHEW 6 ALLOT ( OSNACTb ANA BHEWHEW NMPOrPAMMN)
1 RESUME ( -> OCTAHOBMTb TEKYd.M BO3DEH.BH3BABUYK)

RP@ SP@ T-CTEK ! ( COXPAHMTb COCTOAHME TEKYUWEW)
T-BW3B @ TO T-C ( NEPEKAWYMTDCA HA BH3BABUYN AAHHYN)
T-CTEK @ SP! RP! 3 ( BO3OBHOBWTD NPUOCTAHDBAEHHYH)
+ STOP ( '=> 3ABEPWEHME BCEX CONPOrPAMM) QUIT
t (START) ( A:AAPEC OBNACTW CONPOrPAMMb-> WHUUKANKI)
DUP TO T-C T-NPOr @ OVER 124 + ! DUP 126 +
OVER 64 + ! &6 + T-CTEK ! BHEW TO T-C
CONFOrPAMMA ( =~> ONPEAENEHME CONPOrPAMMW) CREATE HERE
DUP 132 + , 124 ALLOT HERE 2+ , ['l STOP , (START) )
DOES> ( PFATOBAACTb COMPOrPAMMH->) RPQ SWAP >R

SP@ T-CTEK ! T-C R> TO T-C T-BH3B !

T-CTEK @ &EP! RP!
s BTART ( => WHUUWANW3UPOBATL CONPOrPAMMY)

* >BODY [COMPILE] LITERAL  STATE @
IF COMPILE (START) ELSE (START) THEN y IMMEDIATE

B kayecTBe mpHMepa paccMOTPMM YacTo BCTpeyaio-
IyIOCA 3afauy. MNPOYUTATh HeKOTophlH: Gdailm ¢ omHOH
IUIMHOH. 3amucy, o6pa6oTaTh ero M 3amucaTh B JApYro#
¢dadn, npuyeM da#nsr HMeloT pasHylo IMHY 3anucH. Ecan
peliaTth 3Ty 3ajauy 6es cGnporpamm, TO HanO JIH60 BBOIHUTD
nepeMeHHble — (PJ1aXKKH, CHTHAJU3HPYIOUIHE O COCTOSIHUH
6ydepoB, nu60 HalTH oObllee KpaTHOe [JHH BXOIHOH
H BBIXOJHOH 3amucd H, orBelsi Oydepa Takoro pasmepa,
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CHauaJia B IlHKJIe 3aMOJHATb BXOAHOH 6ydep, a MoToM ero
o6pabaTbiBaTh H BbIBOAHTb. B /io6oM cayyae Joruuecku
sicHble JEHCTBHSI MO UYTeHHIO, 06paboTke M 3amucH GyayT
co6paHbl B OJHy NIporpamMmy, KOTopasi B CHJay 3Toro Oyner
CJIOXKHA [JIs1 TIOHHMAHHMS, OTJAAKH H MORAH(HKALHHU.

IIpuMeHsst omuUcaHHBI MeXaHH3M, ONpeaeNHM JBe CO-
nporpammbl BBOJl u BbIBOJI, kortopbie oGMeHHBAIOT-
cs Mexay co6oil yuepe3 onHoGalTHbI 6ydhep TEK-CHUM,
u caoso 3AJAYA, KoTOpoe BBHINOJIHSIET TpeGyeMylo
nepenuch JaHHBIX:

QUAN TEK-CHM  ( OMEPEAHOR DBMEHWBAEMBW CUMBON)
CREATE BXDA-BY® 80 ALLOT ( BYPEP BEOAA)
CREATE BWX-BY® &4 ALLOT ( BYPEP BHBOAA)
CONPOrPAMMA BBOA

OTKPWTb-BBOA BEBIN BXDA-BY® YUTATH WHILE

BXOA-EY® 80 + BXDA-EY® DO 1 CA TO TEK-CHM

RESUME LOOP

REPEAT 3AKPHTb-BBOA 3AKPHTb-BHBOA )
CONPOrPAMMA BHBOA

DTKPHTb-BWBOA BEBIN BWX-BY® &4 + BHX-BY® DO

TEK-CMM I C! RESUME LODOP

BWX-E499 NUCATD ABAIN §
1 3AAAYA

BTART BBOA START BHBDA

BEGIN BBOA BHWBOA ABAIN j

Jea psaga caos OTKPbITb-BBOI, UUTATDL, 3A-
KPbITb-BBO u OTKPbITh-BbIBO , TTMCATDL, 3A-
KPbITb-BbIBO]] o6ecnieuuBator B3aHMOAEHCTBHE C BXO/I-
HbIM H BHIXOAHBIM (afnamu. Ciosa UMTATD u INMCATb
TpeGyIOT B KayecTBe napametrpa axpec Gydepa ( BXO/-
bY® past Beoma u BbIX-BY® nas BbiBOoga), a caoso
UHUTATD, kpome TOro, Bo3Bpallaer JIOTHUECKHH DPe3yJib-
TAaT — NPH3HAK YCNEIIHOrO 3aBEpLIEHH YTEHHS.

B 3akJsioyeHHe paccCMOTPHM HaNpaBJEHHS, B KOTOPHIX
MOKHO Pa3BHTb AAHHYIO peasH3aluio.

1. Ecau comporpamMmbl MOTYT HCMNO/Nb30BaTb OOLIHH
CTeK MaHHBIX, TO MOXHO COXPaHSTb U BOCCTAHABJIHBAThb
TOJIbKO yKa3aTeJb CTE€Ka BO3BPAaTOB.

2. MoxHo nepenaBaTh apaMeTPhl MPH Hayase paGoThl
COmporpaMmbl, a TaKXe IMPH KaXXIOM BO30OHOBJIEHHH.
Jlast aToro nmorpebyercsl creLUasbHOe CJA0OBO, Mepechliaio-
lee yKa3aHHOe YHCJIO 3JEMEHTOB CTeKa BhI3blBalOLiei
COnporpaMmbl Ha CTEK BbI3bIBaeMOH.

3. TlpepycMorpeB mose CBSI3H AJA CLEIUIEHHS BCeX
COMpPOTrpaMM B CIHCOK, MOXKHO MOJNYYHTb COCTOSIHHE BceH
COBOKYMHOCTH B3aHMOJEHCTBYIOLIMX CONPOrpamM.
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4. MOXXHO NpeAyCMOTPETh BHI30B 2CHHXPOHHOTO BBIXO1a
«OkoHuyaHHe 3apmauu». VpeHTHdpukauus 3Toro BhIXOAA
MOXKeT ObITb KakK CTaTHYeCKOH, TaK H JHHAMHUYeCKOH.

5. YHactp OeHCTBHH MOXKHO BBINOJNHATH B COCTOSIHHH
HUCMOJHEHHSA, a He KOMNHAAUHMH. Cpead 3THX HeHcTBHH
MOTYT OBITb CJeAyIolHe: CO3JaHHe conporpamMmsl 6e3 HMme-
HH M OTBeJleHHe 3aKa3bIBaeMOro y4acTKa NaMATH B AHHAMH-
YeCKH pacnpejejsdeMod MaMsiTH, HHHUHAJIU3aUHUS 3TOH
06J1aCTH NaMATH, 0CBOOOXKAeHHe 06JIacTH MaMmsTH COmpo-
rpaMMbl NIpH ee 3aBeplIeHHH.

6. Ecain ucnonb3oBaTh KOCBEHHBIH BBI30B 4epe3 mepe-
meHnnyio tuna VECT, MOKHO OMHAMHYECKH ONpelessiTh
B0O306GHOBJISIEMYIO CONporpammy.

Bo3MOXHBI, KOHeYHO, H JioOble Apyrde H3MeHeHHs,
IHMKTyeMble KOHKPETHOH 06CTaHOBKOH.

3.9. 3anaanupoBaHHoe nmepeKpHITHE

Anpecnoe mpocTpaHCTBO (POPT-CHCTEMBI HE TaK YXK
BesHKo — 64 K Ga#fit. OTo HanaraeT H3BeCTHOE OrpaHHuye-
HHe Ha obuiee 4yHCJI0 (OPT-CJAOB, OJHOBPEMEHHO MPHCYT-
CTBYIOUIHX B cjoBape. [Jisi CHUXKEHHS] 3TOrO OrpaHHYeHHS
MOXKHO TPHMEHHTb CBEPHYTHIH LUHTBIH KOJ HJIH HCMOJB30-
BaTb (OPT-CHCTEMY, B KOTOPOH B KayecTBe OCHOBHOIO
BMecTO |6-pa3psigHOro 3HayeHHs BoIcTynaeT 32-pa3psiiHoe.
MoXHO 3aMeTHO COKpaTHTb TpebGyembli 06beM onepaTHB-
HOH MaMsITH, eCJH HCIOJb30BAaTh BEKTOPHOe MoJe Kojaa.

Onuiem erle OMHH NPOCTOH croco6 CHUKeHHUsl TpeGoBa-
HHH K NaMsITH — 3anAanruposantoe nepexpoirue. I'pynna
B3aUMOCBSI3aHHBIX OnpeaeseHHH 06pa3yeT eIHHbIA CETMEHT
B JBOHYHOM KOJe, KOTOpPbli MOxKeT ObITb 3arpyxeH Ha
3apaHee 3ajaHHOE MECTO B CJ0Bape M3 BHEIIHeH MaMsTH
¢dbopTt-cucTeMbl. Pa3Hble cerMeHTHl, 3arpy:aeMble Ha OJHO
H TO XK€ MECTO ONEePAaTHBHOH MaMSATH, NMEPeKPLIBAIOT APYT
Ipyra, BOT NoYeMy Takasl CTPYKTypa H Ha3BaHa 3alJaHHu-
pOBaHHbBIM NMepekpuITHeM. Baarofgaps ToMy, 4TC XpaHALLHI-
csl BO BHeIIHeH MNaMSTH CerMeHT BbIpaxKeH B IBOHYHOM
Kolle, a He B BHAe TEKCTa, ero 3arpyska HJeT NpHMepHO
B 50— 100 pa3 6elcTpee, yeM OGbIYHAS TEKCTOBAsA HHTEpPIpe-
Tauus.

B npuBogHMON paJjee peasiM3alHH KajKAblH CerMeHT
3arpyxaercss Ha (UKCHPOBAHHBIA ajpec — 3HayeHne
ykasatensl HERE Ha MoMeHT Haua/ja ero KOMMHJSILHH.
Omnpenesnenue cerMeHTa BkJouaercss B cnHcok FORTH.
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[Tocse Toro Kak TpaHCJsILHS CerMeHTa 3aBepllieHa, NpH
€ro BbIrPy3Ke BO BHEIIHIOIO MaMSThb yKa3aTeab BepILHHBI
cloBapsl TOHHXKAETCs [0 MNpPEeXHero 3HauyeHHsl C OJHO-
BPEMEHHBIM HCKJIOUEHHEM BCeX CJIOB [AHHOrO CerMeHTa
u3 cnucka FORTH . Ilpu 3arpyske cermeHTa Ha COOTBET-
CTBYIOIHHA ajpec yKa3aTejb BepLIHHBl CJOBaps BHOBb
MOJAHHMAETCSI, H ONPeJIesIEHHs] CErMEHTa CHOBA BKJIOYAIOTCS
B cnucok FORTH .

Jaist TpaHCAISIHH CETMEHTOB BBEIEM IVIOGAJBHYIO Mepe-
meHHyio (CET'M) , conepxkauiylo aapec Hauasna oudepen-
HOrO KOMIHJIHDYEMOTO CerMeHTa, TpPaHHUBl KOTOPOro
ormeyaiotces: caoBamu CEIM-HAY u CEI'M-KOH. Beri-
rpy3Ky H 3arpy3ky CerMeHTOB BhINMOJHsAIT cioBa CE['M-
BbII'P u CETM-3ATP.

VARIABLE (CEMM)
t CEFM-HAY ( => HAYAAD TPAHCAAUUN CEFMEHTA)
HERE DUP (CETM) ! 0 , ( HOMEP 3KPAHA)
HERE 0 C, BL C, ( ®UKTUBHOE WMMA)
FORTH DEF[NITIDNS LATEST , ( 3BEHO CBA3W)
CURRENT @ ! ( TOYKA 3ATPY3KH)
0,0, ( AHMHA W NOCAEAHAA CTATLA)

I
v CETM-KOH  ( => KOHEL TPAHCAAUMA CEFMEHTA)
(CETM) & >R ( TONKA 3ATPY3KU CEMMEHTA)
HERE R@ - ( Q/IUHA) DUP RE 8 + !
FORTH DEFINITIONS LATEST R> 10 + ! §
s CEFM=~BHFP ( N:HOMEP 3KPAHA->  BNTPY3KA)
DUP (CETM) @ >R R@ ! ( HOMEP)
R@ SWAP ( A:AAPEC CETMEHTA,N) DUP R& 8 + &
1023 + 1024 / ( A,N,N, NllHMCAO 3KPAHODB)
CR ." CEIMMEHT BHFPBXEH HA 3KPAHb: * + SWAP DO
I . ¢ AL1AAPEC CAEAYKLEW NOPUMM) DUP 1 BUFFER
1024 CMOVE UPDATE 1024 +LOOP DROP
FLUSH R)> (FORGET) j
1 CEFM-3ATP ( N1HOMEP 3KPAHA-> 3ATPY3KA)
DUP BLOCK ( N,AOtAAPEC NEPBOr0 BAOKA CEMMEHTA)
20UP @ - IF DRDP CR . ." - BADK ANA 3ArPY3KK?"
ABORT THEN DUP & + @ (FORBET) 2DUP
HERE ( N,AO,N,A0,A1:HAYAND) SWAP B8 + @ ( N,AO,N,Al,L)
DUP ALLDT 1023 + 1024 / ( N,AO,N,AlL, NIIHHCAU SKP) RDT
DUP ROT + SWAP ( ...Ni+N,N) DD I BLOCK OVER 1024 CMOVE
1024 + LODP 2DROP ( N) BLOCK 10 + @ CURRENT & !

Cnoso CEI'M-HAU cTpoHT 3arosoBoK cerMeHra, Ko-
TOPBIH pacrosiaraercsl B ero HayaJe H COIePKHT HayaJbHbIH
HOMep 3KpaHa BO BHeLIHe# naMsTH, PUKTHBHYIO CJ10BaPHYIO
CTaThlo, ajipec Hayaja CermMeHTa B ONepaTHBHOH MaMsiTH,
JJIMHY CETMEHTa U aJipec HavaJia ero nocJjefxel cjoBapHoH
cratbH. HoMep 3kpaHa omnpejensieTcsi IpOrpaMMHCTOM MPH
BLIFPY3Ke CEerMeHTa BO BHEIIHIOI0 MaMsThb, BMNOCJELCTBHH
HMEHHO C 3TOro 3KpaHa HauHHaercsi ero 3arpyska. CJoBO
CEIr'M-3ATP nposepsier, cogep<aT JH nepsble 2 6aiiTa
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CerMeHTa JaHHbId HOMEp, H BblaeT coobLIeHHe 00 OIIHOKe,
eCJIH 3TO He TaK.

dukTHBHAA cJ0BapHas CTaTthsl B 3aroJloBKE CErMeHTa
aHaJoruyHa IOJII0 NapaMeTpPoB [Js1 CJOB, OIpeleseH-
Hbix yepe3 VOCABULARY, U CAYXKHT [J51 BKJIIOYEHHS
onpeseseHHH qaHHoro cermenra B cnucok FORTH npu 3a-
rpyske cermenra. OHa cuenssieTcsi ¢ nocjegHeH craTbei
cnicka FORTH Ha MoMeHT HayaJjia TPaHCJSILHH CerMeHTa.
ITpu 3arpyske cermenra cnucok FORTH ycranasauBaercs
Ha TMOCJe[Hee oOnpejeseHHe BHYTPH JAHHOT'O cermeHTa.
Takum o6Gpa3oM, cJjoBapHble CTaTbH CerMeHTa BHOBb
BKJIIOYAIOTCS1 B cJ10Bapb ¢opt-cuctembl. [1py H3MeHeHHsAX
COCTOSIHMH CJ0Bapsi, CBSI3aHHBIX C 3arpy3KOH H BBHIIPY3KOH
CerMeHTOB, B KayecTBe BCIOMOraTeJbHOIO HCIOJb3yeTcs
caoBo (FORGET), kotopoe KoppeKTHbIM 06pa3oM MOHH-
JKaeT BepPUIHHY CJOBapsl, HCKIOUast H3 HEr0 BCe CHCTeMHbIe
CCBHUIKH Ha HCKJI0Yaemble cTaThH. B KauecTBe mapamerpa
3TO CJOBO HCHOJb3YyeT HOBBIH ajpec BepLIHHbI CJoBaps
(cM. Mozenb (opT-cHCTEMB! B MpUJIOKeHHH 1).

3.10. 3aemeHTapHas MallMHHAs rpaguka

MamunHas rpaguka — ype3BbIUaHHO MEPCNeKTHB-

Hasi 06jacTb Ansi nmpuMeHeHusi si3bika Popt. [Tockonbky
ISl 3alay MalIHHHOH rpaduKH MOCTOSTHHO BENETCS MOHMCK
BCE HOBBIX H HOBBIX CMOCO60OB HX IMOCTAHOBKH H pelleHHs,
TO 37eCh Kak Hurjge tpebyercsi oyeHb 'MOKHH HHCTPyMEH-
TaJbHbBIH  A3bIK, MO3BOJSIOWHUN ObLICTPO peanH30BbIBATh
H TNpPOBEPSITb HAa MPAKTHKe pa3Hble BapHaHThl peLIEHHH.
IlpuHIHN o6paTHOH onepaTHBHON CBA3H MEXAY MOCTAaHOB-
KOH 3ajJlayd M ee pelleHHeM [O03BoJIsieT MPOrpaMMHCTY
JOOGHBATBCS CYILECTBEHHO 6oJiee BBICOKHX MPOQECcCHOHaNb-
HbIX pe3yJbTaToB, YeM MPH TPAJAHUHOHHBIX MOAXOMLAX.
BMmecre ¢ TeM pa3BuTHe MalUUHHOH rpadMKU B 3HAYH-
TeJbHOH CTeNeHH OMmpelessieTcsl HAaJHYHEM TeX HJH HHBIX
anmapaTHbIX cpeicTB. Upe3BbiuallHoe pa3Hoo6pa3ne HX
KOHKPETHBbIX XapaKTepHCTHK J[e/laeT HEeBO3MOXHBIM CO3-
JaHHe KaKoro-Jiu60 yHUBEPCAJbHOIO f13blKa, IPHMEHHMOr0
IJ1s1 BCeX BO3MOXHBIX cayyaeB. JI3bik PopT mo3sBosser
NpPOrpaMMHUCTY caMoMy OBICTPO Co3laBaTb HeoO6XOgHMble
HHCTPYMeHTAaJIbHLIe CpeACcTBa, NMPHMEHssl yHHBepCaJbHble
npueMbl ¢ YuyeToM OCOOEHHOCTeH KOHKPeTHOH 3ajauyH.
PaccmoTrpum ABe oueHb pasHble MO CJA0XKHOCTH 3aJauH
nocTpoenusi rpadukoB pyHKUHA. B nmepBoil Hcmosb3yercsa
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anpaBuTHO-UH(POBOH TepMHHAN, BO BTOPOH — rpago-
NOCTPOUTENb C LIHPOKHM HaGopOM BO3MOKHOCTEH.

B cayyae ucrnonb30BaHHMA angaBHTHO-LH(POBOro Tep-
MHHaJa 3ajJauya COCTOMT B TOM, YTOObl 0TOOGpa3UTh B HEM
rpadHk (YHKLUHH, 3aJaHHOH BEKTOPOM CBOMX 3HAYeHHH.
BBeeneM moHsiTHE BEKTOPA, 371€MEHTHl KOTOPOro HYMepyoTes
OT HyJf, mo aHaJordd co cjaosoM QUAN (cm. m. 3.4).
JJs1 noayueHusi ajpeca 3JeMeHTa BekTopa H JJs MpH-
CBaHBaHHS €My HOBOro 3HAUeHHS MOXKHO HCINOJb30BATh
Te xke ciaoBa ATu TO.

?+ ( N=->N) DUP 0< ABORT" OTPUUATENLHOE 3HAYEHHUE" j
B-AQP ( I1:MHAEKC,PFA->ALI1:AQPEC) 2DUP & UK
IF SWAP 1+ 2% + EXIT THEN  SWAP CR
s % = HEAONYCTWMBK WHAEKC ANA BEKTOPA *
BODY> BODY> BODY> ONAME ID. ABORT
‘B-AAPO DOES> ( I:WHAEKC,PFA->ALIJ1AAPEC) B-AQP 3
B-NPUCE DDES> ( Ni3HAY,I:UHAEKC,2CFA->) 2+ B-AAP !
VOQUAN ( N:BEPXH.MHAEKC->) 7+ CREATE B-NPMCB HERE 2- & ,
B-AAPO HERE 4 - @ , 1+ DUP , 2% HERE EWAP DUP ALLOT
ERASE DOESY> ( I:MHAEKC,I1CFA->NIIJ13HAY) 4 + B-AQP & §
3 B-PA3M ( =>Nt4YUCAD 3NEMEHTOB)
‘4 + @ ([COMPILE] LITERAL j [IMMEDIATE

Heprbicokas paspemalomiasi cHOCOGHOCTb aj¢aBUTHO-
LH(POBOro TepMHUHANA C TOYKH 3PeHHS MaIUHHHOH rpadH-
KH BIIOJIHE JONYCKaeT HCIOJNb30BAHHE CTaHJaPTHBIX LEeJbIX
yuces JJs1 NpeJCTaBJeHHsl 3HaueHHH BellleCTBeHHBIX (YHK-
nui. Bosee Toro, TakHe AHMCKpeTHble BHIYHCJHTENbHbIE
NpHeMbl OKa3blBalOTCs 3HAUUTEJNbHO Gosiee YJOOGHBIMH I
3ajay MalUHHHOH rpagukH, yeM pabora C yHCIaMH B
¢opmate mnapaiolieii Toukd. Hampumep, TpHroHomerpH-
yecKue (pYHKILHH MOXKHO BBIYHCJIATH CJELYIOLIHM 06pa3om,
3ajaBas MX apryMeHT B rpajlyCcHOH Mepe:

{ 18.06,3 SIN C0S)  { TAG/MUA CYHUCOB OT 0 AD 90 TPAL.) HERE
00000 , 0175 , 0349 , 0523 , 0433 , 072 , 1045 , 1219 , 1392 ,
1564 | 173% , 1908 , 2079 , 2250 , 2419 , 2588 , 7756 , 29 ,
3090 , 326, 20 , B4, IT46 | IN7 , 407 , 4225 , 4304,
A510 | 4695 , 4B4B , 5000 , 5150 , 5249 , SMb , 5592 , T3 ,
670, 018 , 4157 , 4253 , SA28 , 651, G491 , 6B20 , 4947 ,
7074, TI93 o T304 , TSL , TSAT , 7660, TTTL , 680 , 7986 ,
8090 , 8152 , 8290 , DG , B4G0 , BST2 , BB0 , BTAG , BED9 ,
8910 , 8988 , 9063 , 9135 , 9208, 9772 , U , 9397 , MW,
9511, 9563 , 9613 , 9659 , 9703, 744 , T8I, 9B16 , B0,
OBT7 , 9903 , %923 , 5945 , 62, 97 , 986 , 99 , 29,
10000 , & SINIBO | N-OSIN N, (K=NK=180)
DP9 IF 10 WP - THN 2L COWP D LITERL + 05 DROP
TEIN (NSSIN KD 360 POD DUP OC IF 360 + THEN

DUP 180 > IF 180 - GIN{B0 NESATE ELSE SINIB0 THEN §
1005 (NO00SN) 90 WP - SIN;
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AHaJIOTHYHO W ApYrde 3j1eMeHTapHble (PYHKIHH MOXKHO C
yCHeXOM BBbIUHCJSATH [0 KJAAaCCHUYECKHM HTEpPalHOHHBIM
cxemam:

( DSORT SGRT W3BNEYEHME KOPHA NO CXEME HbMTOHA)
:+ DSGRT ( Di->D2) 2DUP
DOC ABORT* OTPHUATENbHHWA APTYMEHT®
2DUP 2. D< IF EXIT THEN
( AANEE NO CXEME: X[01=X/2; K[I+11=X[11/2+X/X(13/2)
20UP 2. D/ SWAP
BEGIN 20VER 20VER D/ 20VER D+ 2. D/ 2GWAP 20VER
D- DABS 2. D< UNTIL
28HAP 2DROP 3
: SGRT ( N1->N2) S>D DS@RT DROP ;

Hekotopoe Heyno6CTBO MpPH TaKoM MpeACTaBJIEHHH
(yHKUHH 10CTaBAsieT HeOGXOAHMOCTb NOMHHTDb O MacilTas-
HOM MHOXHTeEJIE, HO 9TO C JIHXBOH BO3MeLlaeTcsl MPOCTOTOH
NpHEMOB HX BBIUHCJIEHHUS.

Hcnonp3yss onucaHHble BCIOMOraTeJbHble CpeJCTBa,
MOXKHO 3a]aBaTh BEKTODPHI CO 3HAYEHHSIMH HHTEPECYIOLIUX
Hac ¢yukuui. PaGorasi ¢ npocTeIMH 3HauyeHHSAMH, Gynem
MoJb30BaThCsl MX onucaHueM deped caoso QUAN.
[lycth Hama ¢yHkuuss B OOBLIYHOH 3aMHCH HMeeT BHI:
y=sin 3x+sin 120x. 3amanuM ee omnpenejeHHe uyepes
BBeJleHHble HHCTPYMEHTaJbHble onpejenenus, Bbi6pas 100
B KayecTBe MAacIITa6HOrO MHOXHTeNS:

70 VQUAN U

t U! ( -> YCTAHOBKA BEKTOPA U) B-PASM U 0 DO
31 &« SIN 1201 # SIN + 100 / I TO U LOOP

u!

[pu xeJlaHHH MOKHO NPOBEPHTD MPABHIBHOCTb YCTAHOBKH
3HayeHuH, pacrneyataB HX Kak 4Hcaa:

s B-? ( -> PACNEYATKA BEKTOPA) >IN @ 3R
[COMPILE] B-PA3M R> >IN ! ' SWAP 0 DO
1 DVER EXECUTE 8 .R LOOP DROP

B-? U

B pesynbrate GyneT HaneyaTaH CJAeAYIOLIHH TEKCT:

0 B -B 1519 82 LY |
-7 g8 1B -M - N |
102 =10 0 n 0 & N 4
% 185 9 L (-] i 100 188
L]

10 186 - I ) 2w
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Jsia noctpoenus rpaduka onpenesuM Cnucok caos PLOT
(rpaduK) M B HeM psJ BCIOMOraTe/]bHbIX ME€PEMEHHbIX:

VOCABULARY PLOT  PLOT DEFINITIONS

QUAN RHO 4 TO RHO ( @MPHHA CTOABUA ANA Y-KOOPA.)
QUAN MUO 16 TO MUO { MAKCMMANbHAA BHCOTA DKHA)
QUAN NUO 44 RHO - TO NUO ( MAKCWUMANDHAA WMPUHA OKHA)
QUAN WSTA ( AQPEC HAYANA DKHA)

QUAN MU { TEKYHAA BHCOTA OKHA)

QUAN NU ( TEKYHAA WUPUHA OKHA)

QUAN WX ( X-KOOPAMHATA OKHA)

QUAN WY ( Y-KDOPAMHATA OKHA)

QUAN KAPPA ( YUCND SHAYEHMN CUrHANA)

QUAN LAMBDA ( AMANABOH BHAHEHWA CHUMHANA)
QUAN MA ( MAKCUMANLHOE 3HAYEHME CHIH.)
QUAN MINO ( MAHMUMANLHOE 3HAYEHHE B OKHE)
VECT VAL ( BEKTOP CHrHANA)

IlycTe npsiMoyroJbHbIH 3KpaH TepMHHaJja, Ha KOTOPOM
crpoutcsl rpaduk, coxpepxkut MUO ctpok no NUO sutep
kaxpaas. [lepsbie RHO nosuuuit B KaJ0H CTpOKe 3aHH-
Maer HajJleyaTKa ee KOODAHHATHI IO ocH opauHAT. O6wHH
pasmep rpacduka omnpenenasiercss 3HaueHussiMu LAMBDA
(auanasod 3sHaueHu# ¢ynkuuid) u KAPPA (uucao 3Ha-
YyeHUH) . DTOT NPSIMOYTOJNbHUK MOXKET KaK YMelaTbCsl LeJH-
KOM Ha 5KpaHe TepMHHaJa, TaK H 3aMeTHO NpeBbIlIaTh €ro.
OnpenenuM MNOHSITHE «OKHa», KOTOpOe MepeMellaeTcs Mo
rpaduKy ¥ NoKa3blBaeT Ha 3KpaHe TepMHHA/Ja COOTBET-
cTByIlyl0 ero uactb. [lepemennble WX u WY 3anatot
KOOpAHHATHl JIEBOrO BEPXHErO yrja OKHa OTHOCHTEJNbHO
JeBoro BepxHero yria rpaduka. Onpenenum cjoBa, Bb-
HOJHSIOLIHe WHUIHAJH3aUUI0 M MepeMelleHHe OKHa Mo
noJo rpacguka:

FORTH DEFINITIONS PLOT
¢ HAYATD ( => WHHUMANKIALUA) PLOT
HERE NUO MUO # ALLOT TO WETA 3

PLOT DEFINITIONS

¢ BBEPX ( N-> CABWHYTD OKHD HA N NO3ULUMA BBEPX)
?+ WY SWAP = 0 MAX TD WY ;

t BAEBD ( N-> CABMHYTD OKHO HA N NO3WUMA BAEBD)
7+ WX SWAP = 0 MAX TO WX j

+ BHW3 ¢ N-> CABWHYTD DKHD HA N HOBMUMH BHU3)
7+ WY + MU + LAMBDA MIN MU - TO W

+ BNPABD ( N-> CABMHYTb OKHO HA N noauunu BNPABO)
7+ WX + NU + KAPPA MIN NU - TO WX ;

Onpenenum Tak:xe c10Ba AJ51 BHIYHCIEHHS aPaMETPOB
rpauka ¥ pacrnedyaTKH OKHA IO ero TeKyLUIHMM KOOpIuHa-
TaM. Benomorareabnoe c10B0 MU no 3HaueHHIO QYHKUHH
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onpene/nsieT, rie HaXOIHUTCA COOTBETCTBYIOIIAsl TOUKa
rpacduKka: HHXKe OKHa, BHYTpPH uJd Bbilie Hero. Ecuau
TOYKa NONajaeT B OKHO, 6yJeM OTMeuaTb €€ I0JIOXKEHHE
3HAaKOM * (3Be3J0UKa), a €CJH TOYKa HaXOAMTCS BhHILIE
MJIM HHXKE€ OKHA, TO €OOTBETCTBEHHO B CaMOH BepXHeH Wiu
caMOH HHXXHEH €TpOKe OKHa NOCTaBUM 3HakK -+ (miioc),
yTOOBl BHIETb HampaBJeHHe, B KOTOPOM CJeIyeT HCKaTb
JlaHHylo TOuKy Ha rpaguke. Ocb aGelucce, ecid oHa nomnajgaer
B OKHO, 6y1eM OTMe4aThb CTPOKOH H3 3HaKOB «MHHYC». Han-
neyatky KOOpAMHAT no ocH abcuucc GyaeM BHINOJHATh
ABa)kJibl — B BEepXHeH M HMXKHEH CTpPOKax TepMHuHaja.

8 =MU ( N:SHAYEHME->-1:HUXE OKHA/
M:CMEUEHME OT BEPXA OKHA BHWU3,0/
+11BUUE OKHA )
MINO ~ DUP 0¢ IF DROP -1 EXIT THEN
MU 1- SWAP - DUP 0< IF DROP 1 EXIT THEN 0 j
¢ QUHKUMA ( => CAEAYWHEE CADBO: WMA BEKTOPA 3HAYEHWW)
>IN @ >R [COMPILE] B-PAZM R> >IN !
DUP TO KAPPA NUO MIN TD NU ' TD VAL
( BWYUCAEHUE MA M LAMBDA )
0 VAL DUP ¢ XL[02,XL01 )
KAPPA 0 DO I VAL ( MINCI-11,MAXCI-11,X[I])
DUP >R MAX 8WAP R> MIN ( HAXEIJ MINEI]) BWAP LOOP
DUP TO MA SWAP = L+ DUP TD LAHBDA MUO MIN TO MU
0 TO WX 0 TO WY )
¢ 0Cb-X HARHEHATKA OCKH X) CR RHO SPACEB WX NU 1- RHD - WX
BEGIN DUP 10 MOD DUP IF 10 BWAP - THEN DUP >R + 2DUP )=
WHILE R> SPACES C" ! EMIT DUP O <# #5 #> DUP >R TYPE
1+ R> + REPEAT RDROP 2DROP
¢ TPAPHK ¢ => PUCOBATD TPAPUK ND CHUFHAAY W KODPAWHATAM OKHA)
MA WY = MU 1= = TO MINO ( YCTAHOBUTb MINO)
NSTA NU NU # BLANK ( 3AYUCTWUTb OKHO)
0 -NU 0= IF NU # WETA + NU C" = FILL THEN ( NPOBECTM OCb X)
¢ UMKA. ND OCK X ANA BANDAHEHMA OKHA) WX NU + WX DD
I VAL ¢ X[I1) =-MU DUP IF ( BHE OKHA) 1+ IF ( BOWME DKHA)
C" ¢ 0 ELBE ( HAXE OKHA) C" + MU 1- THEN
ELSE DROP C" # SWAP THEN
# 1 WX = +« WSTA + C! LOOP
DCD-X MU O DO CR MA WY -1 = RHD ,R I NU # WBTA +
NU TYPE LODOP  OCb-X j

Cne,aylouum NIPOTOKOJI IOKa3biBaeT paboTy BBeIEHHBIX
OnpeeNeHHH MO BBIYEPYHBAHHUIO rpaduka HHTEpecyollei
Hac (QyHKUHH:

> HAHATb OBHKUMH U TPAPKK
110 120 130 140 150
188 * s
187
186 *
185 []
184
183
182
181 *
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179 ]
178
177 .
176
178
174
T734444 4444434444044 4444 44 40 +4 44 40 44 FEEEIEFEEERE 44444
'0 10 120 130 140 150 0K
> 175 BHWU3 10 BNPABD TPAPHK
‘10 120 130 140 '50

134 44 44 24 44 44 #4 F3 44 2 44 FE 2 44 40 M0+ ¢ @
12

11 [}

10 L)

-

UL}
N-—-?D—‘NW'“&*‘OO
+ )

1

+ o+ L T T I A K T T
110 120 130 140 !50 OK

BoruepunBanue rpaykoB Ha rpadonoctpouTese upe3Bbl-
yallHO OCJIOXKHsIeTcs OGU/IHEM JeTasielt uepTexka, KOTophle
HaJo yuuThiBaTh. [Ip1 3TOM cO6CTBEHHO BhIYHC/IEHHE 3HAYE-
HHMH (GYHKHHUH cOCTaBJIsSIeT He3HAUUTEJbHYIO YacTb B o6uieM
o6beme paboTbl. MHOrHe 3/1eMEHTHl yepTexa HMeloT, KaK
NpaBHJO, KaKoe-HHOYyAb CTaHJAapTHOE 3HauyeHHe, INPHHH-
MaeMoe Mo YMOJYAHHIO, H MPOrPaMMHCT MOXKET MX TOJbKO
nepeonpeneasTb (HanpHMep, 3aroJoBOK, WTaMI, odopmJe-
HHe noJeH, BoI6OP WIPU(TOB W LBeTA HaANHCeH H T. A.).
C KaxJblM U3 3THX KPYNHBIX 3/1eMEHTOB MOXKHO CBAI3aTb
CIHCOK ¢JIOB, 06pabaThiBAIOIIUX Te€ HAH HHble ero KOMIOo-
HEeHTBbl, H AJ51 YCTaHOBKH HYXKHOrO 3HAYEHHH HCIOJHATb
COOTBETCTBYIOLIEE CJOBO B KOHTEKCTe AAHHOrO 3JI€MEHTA.
Cxonnble AedcTBHSL (HampuMmep, 3ajaHue LWPHGTA HIH
1BeTa) B pa3HbIX KOHTEKCTaX MOryT 0603Ha4aThCcsl OJHHMH
H TEMH JKe CJOBaMH, uTo co3zpaeT 6ojblive yao6cTBa Ags
nporpammucra. Bmecre ¢ TeM H CHHTAaKcHC AJfA 3aJaHus
JedcTBHH rpadonocTpoHTe/id MOXKHO clenaThb MakcH-
MaJIbHO NMPOCTHIM H yNOGHBIM 1Sl 1OJb30BaTeaeH-Henpo-
rpaMmHcToB. Hanpumep, onpeseseHHe 3J€MEHTOB UepTexa
MOXKHO 3ajaBaTh Tak:

FPAOHK XY X OT 0 AD 4 UEAT 1
Y NOTAPMOM OT 1 AD 100
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X BTPUX PA3MEP 0.25 PAMKA
3ATCROBOK" YEPTEX 1" PUCYA

B pesyabTate 6yneT HapucoBaHa MPSIMOYTOJbHAsl paMKa
¢ 3arosoBkoM «HEPTE)K 1» nHanmeuatko#i ocu abcuuce
B BUJE IITPUXOB, NlepeceKaloluX paMKy, H Jorapudmuye-
cKoll pa3Merkoil ocu opauHat. OrpoMHOe UHCJAO IPYrux

. 3HaYeHHH, HEOGXOAMMBIX IJI TIOCTPOEHHSI uepTexKa, NMpH-
HHMaeTcd MO YyMoJ4aHMio. Jlasee MOXKHO HAuyepTHUThb
co6CTBeHHO rpadHMK (PYHKLUHMH, HCNOJb3Ys, Hampumep, ee
3ajlaHHe yepe3 BEKTOp 3HAueHHH:

PYHKUMA U MACHTAB 100 UBET KPACHWW PUCYR
AHaJIorHuHO HAHOCUM Ha YyepTeK MNOMOJHHTE/bHbIE 3JIEMEHThI:

NOA3AFONOBOK BNPABD
TEKCT® y=SIN 3X + SIN 120X" PUCYR

M T. A. YKa3aHHble NeHCTBHSA MOXKHO He TOJbKO Henocpen-
CTBEHHO HCIOJIHATb, HO H KOMIIWJIHPOBATb, 3aJ4aBasi BIO-
CNeICTBHH HX HCIIOJHEHHE uYepe3 OJHO CJOBO — HMS
CKOMITHJIHPOBAHHOH NMpPOrpammbl.

3.11. Peaansauus BcTpoeHHOro acceméJjepa

[TIpuBOAMMEIH HHIKE TEKCT SIBJASETCS 3aKOHUYEHHOMH
peaJsiM3allHedl BCTPOEHHOrO CTPYKTypHOro accemGJjepa Ajas
¢dopT-cucTeM Ha 6ase MuKpompoueccopa K580. B or-
TPaHCAHPOBAHHOM BHI€ OH 3aHUMaeT oKojo 1300 6Gafit
H SABJSETCA THINHYHBIM 1/151 8-pa3psaHblXx MHKpONpoLec-
copoB. Mlaa 16- uau 32-pa3psiiHbIX MPOLECCOPOB B CHJIY
ux 6osbluel cJ0XKHOCTH 06beM TeKcra Goabine. Ho naxe
B 3TOM cJyyae 06'beéM HCXOAHOTO T€KCTa U CKOMIHJIHPOBAaH-
HOro KOJa CYLIeCTBEHHO MeHblle, ueM IJs TpaaHIHOH-
HbIX accem6J/1€poB.

( FORTH-B3 ACCEMBAEP ANA K580 TEMANKWHO 1985 )
VOCABULARY ASSEMBLER
ASSEMBLER DEFINITIONS
“( WAUMHHNE KDMAHAH )
DECIMAL 1 Be 28 28 24 4
4 CONSTANT H 5 CONSTANT L 7 CONSTANT A & CONSTANT PEW
2 CONSTANT D 3 CONBTANT E O CONSTANT B 1 CONSTANT C
& CONSTANT M & CONSTANT SP
+ IMI { === ) CREATE C, DOEB) CA C, }
1 2MI ( ---)> ) CREATE C, DOES> CA + C, }
+ M1 ( ---) ) CREATE C, DOES> CA GWAP 8% + [, j
1 BMI ( ---> ) CREATE C, DOESY> CA C, C,
t SMI { ---> ) CREATE C, DOES> CA C, ,
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00 IMI NDP 76 IMI HLT F3 IMI DI  FB IMI EI
07 IMI RLC OF IMI RRC 17 IMI RAL  IF IMI RAR
E9 IMI PCHL F9 IMI BPHL E3 IMI XTHL EB IMI XCHG
27 iMI DAA 2F IMI CMA 37 IMI BTC  3F iMI CMC
80 2MI ADD BB 2MI ADC 90 2MI SUB 98 2MI 8BB
A0 2MI ANA AB 2MI XRA  BO 2MI CRA BB 2MI CMP
09 3MI DAD C1 3IMI POP CS5 3MI PUEH 02 3MI BTAX
0A 3MI LDAX 04 3MI INR 05 SMI DCR 03 3MI INX
0B 3MI DCX C7 3MI RST D3 4MI DUT DB 4MI IN
Cé 4MI ADI  CE 4MI ACI D& 4MI SUI  DE 4MI SBI
E4 4MI ANI  EE 4MI XRI  Fb 4MI ORI  FE 4MI CPI
22 SMI SHLD .2A SMI LWLD 32 SMI STA  3A SMI LDA
C4 SMI CNZ CC SMI CZ D4 SMI CNC  DC SMI CC
E4 SWI CPO EC SMI CPE F4 SMI CP  FC SMI CM
CD SMI CALL C9 IMI RET C3 SMI JMP
CO IMI RNZ CB IMI RZ DO IMI RNC DB IMI RC
EO 1MI RPD EB iMI RPE FO IMI RP  FB8 IMI RM
C2 SMI JNZ CA SMI JZ D2 SMI JNC DA 5SMI JC
E2 5MI JPD EA SMI JPE F2 SMI JP  FA SMI JNM
t MOV SWAP 8% 40 + + C, j
t MVI SWAP 8# & +C, C, ¢
t LXI SWAP 8% 1 + C, , ;
(" KDAW YCAOBMA AR CTPYKTHP YNPABAEHUA )
C2 CONSTANT 0= D2 CONSTANT CS
E2 CONSTANT PE F2 CONSTANT 0<
( CTPYKTYPH YNPABAEHMA )
DECIMAL
¢ N1KOA YCADBMA ---> N1) B + ;
{ AAP,2 === ) 2 7PAIRS HERE suAP 'y
( KOp ---> AAP,2 ) C, HERE 0 ,
{ AAP,2 ---> ARPL,2) 2 7PAIRS cs iF ROT sWAP THEN 2 }
BEGIN ( ---> AQP,1 ) HERE 1 j
( AGP,1,K0D ---3) SWAP 1 7PAIRS C, , )
( AOP,1 --=>) 1 2PAIRS C3 C, , j
( AOP,1,KDA ---> AAP,1,ARPL,A) IF 2 + |
REPEAT ( AQP,1,AAP1,4 ===>) SR >R AGAIN R> R> 2- THEN j
( PAGOTA C METKAMA )
10 CONSTANT LBLMAX ( MAKCHMAADHOE YACAD NOKAABHHX METOK)
VARIABLE LTABLE  LBLMAX 1+ 2% ALLDT
10 CONSTANT FRMAX ( MAKCHMANbHOE HYUCAD CCHADK BnEPEn)
VARIABLE FRTABLE FRMAX 2+ 2# ALLOT
+ FRCHK  ( =--> NFOBEPKA HEPASPEWEHHMX CCHAOK BNEPER )
FRMAX 0 DO I 2% 2% FRTABLE + @
Loogaont" HEPABPEUEHHAA CCHAKA BNEPEA"
H
t FRCLR  ( --=)> WHMUMAMM3ALMA TABAMUM CCHADK BNEPEA )
FRTABLE FRMAY 2% 2% ERASE
LTABLE LELHMAX 1+ 2# ERASE §

e me o ee e e e
c
=
=
—
=

: FRRES  ( NiMETKA --=> PA3PEHEHUE CCHAOK BNEPER )
FRMAX 0 DO I 2% 2% FRTABLE + 2DUP @ =
IF HERE OVER 2+ & +! 0!
ELSE DROP THEN
LEGP ;
1 FRADD  ( N:METKA ---> QDBEABAEHWE CCWAKW BNEPEA B TABAMLUY )
FEMAX 1+ 0
DO FRMAX I = ABORT" CAMUKOM MHOrD CCHAOK BREPEA"
1 2% 24 FRTABLE + DUP @ 0=
IF 20UP ! HERE 1+ BWAP 2+ ! LEAVE ELSE DROP THEN
LOCP
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( ONPEAENANWME BXOXAEHWA METOK )
LT CREATE , DOES> @ FRRES HERE BWAP 2# LTABLE + !

LOOP
(  ONPEAENARUME BXDXAEHUA METOK )
1 LT CREATE , DCES> @ FRRES HERE SWAP 2# LTABLE + ! )

¢ MCNONb3YRLME BXOXAEHMA METOK )
1 LT CREATE , DOES> @ DUP 2#
LTABLE + @ SWAP OVER 0=
IF FRADD THEN DROP j
LT 14 2 LT 201 3 ILT 3#: 4 LT 4t 5 !LT 5M
LT &% 7 ILT 781 B !'LT 841 9 'LT &1 10 !LT 10#
LT 1# 2 BLT 24 3 ELT 3# 4 BLT 44 5 eLT 54
ELT &% 7 LT 7% 8 LT &84 9 QLT 9% 10 QLT (0%
(  NEPEKNKWYEHWE B ACCEMENEP )
FORTH DEFINITIONS
+ BEG-ASM [ ASSEMBLER ] FRCLR [ FORTH ) ASSEMBLER
1CEP

1 END-ASM [ ASSEMBLER ) FRCHK [ FORTH 1 ?CSP

B npuBeneHHOM TeKCTe MOXKHO BLIAGJIHTDb yeThipe rpyl-
Nbl ONpeJeseHni: MallHHHble KOMaHAbl, CTPYKTYphl ynpas-
JIEHHSI, METKH U CTaHAApTHBIE CJIOBA JJIs1 CO3AAHHs Onpene-
JeHHH B MaluWHHOM Kogje. [TOMHMO HHX JaHHBIH TeKCT
ompeessieT psii BCIOMOTaTe/bHBIX CJIOB.

MamuHHbIle KOMaHIbl Ha s3blKe accembiepa 3amH-
CHIBAIOTCS B OGPaTHOH MOJBbCKOH (opMme, MPHHATOH A
asbika Popr: << onepaHab>> < onepauus>> ,Trae <olne-
paHiabI>> — CJOBa, BbIUHCJSAIOIIHE HA CTE€Ke Pa3MelleHHs
OMepaHioB JaHHOH MAIIMHHON KOMaHbl, a < onepanHa=> —
ee MHeMOHHKa. [{nf1 0603HAayeHHS DPErHcTPOB MHKPOIPO-
neccopa K580 3apesepsupoBannl cnoBaABCDEHL,
IJIS1 3aJaHUsl PErHCTPOBBIX INap HCMNOJAb3YIOTCS CJl0Ba
B D H SP PSW, ans KocBeHHOH ajpecauuH uepe3 perd-
crpoBylo napy HL — caoso M.

[1pu HcnosiHeHUH CJ10B, 0603HAYAIOILHX PEFHCTPH, perH-
CTPOBble Napbl H KOCBEHHYIO aJpecalHio, Ha CTeKe OCTaB-
JISIIOTCS1 3HAYEeHHs, COOTBETCTBYIOLIHE NPUHATHIM B CHCTEMe
komang K580 o6o3HayeHHsIM 1/151 PETHCTPOB H PErucTpo-
BBIX nap:

O~ > O~ =

A B CDE H L M BP PSH
7 01 2 3 4 5 & & b

[Ipu ucnosHeHHH MHEMOHHMKH MalIWHHOH KOMaHIbI Ha
BEPIIHHY CJ0Bapss KOMIWJIUPYETCA COOTBETCTBYlOLas
MallHHHAs HHCTPYKUHA. Pa3MelleHUs onepaHaoB NIpyU 3TOM
cHuMawoTcs co creka. [lopsmok BblUMC/IEHHS ONMepaHIOB
MaIUMHHOH KOMaHIbl COOTBETCTBYIOT MOPSIAKY HaNHCAaHHSA
onepaHnoB Ha OObIYHOM s13bIKe acceMmbJepa.

Huzke npuBeneHbl Ajs1 CpaBHEHHs] 3aMHUCH MallMHHBIX
KOMaHJ Ha OObIYHOM fi3blke acceMbjepa M Ha A3blKe ac-

cembyiepa faHHOH (OPT-CHCTEMBIL:
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HLT HLT

DAD 8P SP DAD

PUSH PSW PSW PUSH

CMP C C cMP

MOV A,M A M MVI

WVl B,2 B 2 MVI

LXI D,120+48 D 120 8 + LXI

CALL 3002H HEX 5002 CALL DECIMAL

Jasa onpenejeHdsi MHEMOHHMK HCIOJNB3YIOTCS OIMpe-
JeJsIoUIHe CJI0BA, COOTBETCTBYyMOLMEe (opMaTaM MallHH-
HbIX KomaHa ( 1MI, ..., 5MI ). Bce oHY HMEIOT OJMHAKOBYIO
CO3/1aI0IYI0 4acTh, KOTOpasi KOMIUJHPYeT B MoJje mapa-
METPOB CTAaTbH AJS1 MHEMOHHKH OLHOOGAHTHBIA KOJ Macku
JUIsl Koja AaHHOH KOMaHJbl, KOTOPbIH CHUMAeTCs CO CTeKa.
Hcnonnsounias dyacTb onpeieneHHi, HCMONMb3ys MacKy
U pa3MellleHHs OomepaHaoB, KOTOpPble OHa CHHMAeT CO CTeKa,
KOMITHJIHPYeT ABOHYHBIH KOJ, COOTBETCTBYIOIIHMH NaHHOH
KomaHnzae. Tak, HanpuMmep, uepes ¢n10Bo 1 MI onpenensiiorcs
MalIHHHBIE KOMaHIbl, HEe HMelouHe onepaHnos. [Ipu uc-
MOJHEHHH MHEMOHHKH TaKOH KOMaHAbl Ha BEpPLIHHY CJIOBa-
pA KoMnHuaHpyercsi opHoGaiTHbIH kox onepaunud. CioBo
3MI onpenensieT MHEMOHHKH KOMaHJA, HMEOIIHX OIHH
onepaHJ — HOMep perucrpa. STOT HOMep 3aHHMaeT pas-
psnbl co 2 no 4 B ogHOoGadTHOM Koae Komanjipl. [Tosromy
UCNONHAIOIAA 4YacThb CIBHraeT CBOH omnepaHia — HoMep
perucTpa — BJIEBO Ha 3 pa3psija HCMNOJHEHHEM cJoBa 8x
i nobGaBsiseTr K HemMy MacKy Komanzbl. IloayuuBluuiics
OAHOGAHTHBIH KOA KOMIUJIHPYETCA Ha BEPLIHHY CJOBaps.
Tpu komaugel — MOV, MVI u LXI — He moxpxozar nox
onHcaHHble o6uine GopMaThl, MOSTOMY OHH ONpee/ISIOTCS
HeMmoCpPeACTBEHHO uepe3 JBOETOUHE.

CTpyKTypHble oOnepaTopbl BCTPOEHHOTO accembiaepa
MO3BOJIAIOT MPOrpaMMHPOBATh Pa3BETBJAEHHA H LHKJB 6e3
SIBHO 3aJlaHHbIX KOMaH] nepexona Ha Mertky. Mx cunrak-
CHC aHaJIoOrH4eH CHHTAKCHCY COOTBETCTBYIOIIHMX Oleparo-
poB a3bika Popr.

Yca0BHBIA onepaTop B MOJHOH UJIH COKpalleHHOH (op-
M€ 3amucbiBaeTcs cjefylouiuM o6pas3om:

<KOR-LCABHD) TF CHLT-TO) ELEE CHCTEHHHED THEN

CKOR-SCABMR) TF CHACTE-TO> THEN
YacTb «TO» BHIMOJHSIETCS], TOJBKO ecin B paspagax PSW
YCTaHOBJIEH 3aJaHHBbIH «KOJ YCJIOBHSA», B IPOTHBHOM CJy-
yae BBINOJIHAETCS 4acTb «HHAue», €CJH OHAa eCTb.
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L{ukabl MOTYT GBITh 3amHcaHbl B OLHOH U3 Tpex dopm:

BEGIN <TEND-UMKNA> AGAIN
BEGIN <TENO-UHKNA> <KOA-YCNOBUA> UNTIL
BEGIN <TEND-1> <KDA-YCNOBMA> WHILE <TEAND-2> REPEAT

Liukn BEGIN-AGAIN sasasiercss 6eckoneunoiMm, BEGIN-
UNTIL npexpaiiaer BHINOTHEHHE NPH K YKa3aHHOM KOne
ycaoBus, B uukie BEGIN-WHILE-REPEAT, nao6opor,
yKa3aHHBIA KO YCJOBHS 3anaeT IpPOAOJKEHHE IHKIa.

Ja1s1 ykazaHHs KOJa YCJOBHA B accembJepe HCMoJb-
sylotcs caepylomue caopa: 0= — ycraHos/eH ¢aar Z,
0< — daar S, CS — duaar C, PE — daar P. [las unsep-
THPOBAHHUSA KOJa YCJOBHA Hcnosb3yercs cjaoBo NOT.

CTpyKTypHbIe OnepaTopbl KOMIHJHPYIOT HA CBOEM MECTE
KOMaHAbl 6e3yCJOBHLIX M YCJIOBHBIX NEPEXOA0B C yKasaH-
HbIM YCJIOBHEM.

Hnsi paGoThl ¢ fIBHO 3anaBaeMblMH MeTKaMH B ac-
cem6uiep BKJIIOUeHbl coBa BuAa 1 3F: 24=: ... 104-:u 1 3
#2434t ... 103:. CaoBa nepBo# rpynnsl 3analoT onpejese-
HHE METKH, CJI0BAa BTOPOil — HCMOJ/1b30BaHHE. MeTKH HMEIOT
CTPOroO JIOKaJbHbIH XapakTep, T. €. 3TH CJI0Ba MOXKHO HC-
Nosb30BaTh TOJMBLKO BHYTpH onpenenenuit uepes CODE u
mexnay cioBamu ; CODE u END-CODE . Hapany ¢ merka-
MH JOMYCKaeTcsl HUCMOJb30BaHHE acceMOJepHBIX CTPYKTYp
ynpaBJleHHs.

JlokasbHBIE METKH PEKOMEHAYETCS HCIT0Jb30BaTh TOJb-
KO B TpexGaliTHbiXx KoMmanpmax tuna JMP, CALL, LXI.
YiKe onpeneseHHble JIOKaJbHble METKH MOTYT y4acTBOBaTh
B apu(dMeTHUeCKHX U CTEKOBBIX ONepalHsiX; HCIOJb3YIO-
11iM€ BXOXKAEHHS METOK, ONpeneJsIolHe BXOXKAEHHS KOTO-
pBIX BBOASITCS MO3JHee (CCBIIKH BIepea), MOTYT y4acTBO-
BaTb TOJbKO B OmepauHsx, CBOAALIHXCA K A06aBJIEHHIO
K HHM UYHCJIa CO 3HAKOM.

a5 peannsauuu paboThl ¢ MeTKaMH accembJiep HMeer
tabauy Merok LTABLE u TaGauuy cchblIOK Bhepen
FRTABLE . Hx pa3mep onpenessieT MakcHMaJ/JbHOE YHCJIO
pasHbIX METOK M CCBIJIOK BIepej B mpejenax OfHOro onpe-
Jenenusi B Mauinaaom Koxe (ot caoa CODE nin ; CODE
g0 caoea END-CODE ). Jas kakno# BO3MOXKHOH METKH
coorBeTcTBYIOIHHA 3nement tabaunubl LTABLE comepxxut
HYJIb, €CJIH METKA ellle He OnpejeseHa, Hid aapec, KOTopbli
SIBJISIETCS €e 3HAueHHeM, eCJH MeTKa YiKe onpeje/eHa.
Bxongom B 3Ty TabauLy CAYXKHT HOMEp MeTKH. B Tabaunue
FRTABLE 1as KaK[0# CCbUIKH BIIepe] XpaHsTcs JBa
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3HayeHHUs: HOMEpP METKH U ajpec B cj0oBape, N0 KOTOPOMY
HY2KHO BNHCaTh ee 3HauyeHHe. [1o sTroMy aapecy CKOMIHJIH-
pPOBAHO 3HAu€HHE CMELIEHHs, KOTOpPOe HYy»KHO JN06aBHTb
KaK YHCJIO CO 3HaKOM K 3HAUeHHIO NaHHOH METKH.

CJyi0Ba A/151 MCNOJB3YIOLIUX BXOXKIEHHH METOK ompene-
asorcst uepes @LT, nanpumep 1 @QLT 134. HUcnonnenune
onpeneseHHoro TakuM o6pasoM cjosa | H, o6GosHa-
4amoouero MeTky Homep 1, cocTout B ofpalieHHH K Ta6-
auue LTABLE no unaekcy 1. Ecin TaM cTOHT HYJb, T. €.
MeTKa HoMep | ellle He ompejesieHa, TO 3TOT HyJb Bbl1aeTCsA
Ha CTeK B KaUecTBe CMELIEHHUS OT 3HaUEeHHsS METKH, KOTOpoe
onpenenutcs nospHee. OnHospeMenHo B tabuuiy FRTABLE
3aHOCHUTCSl 3aMHCh O JNAaHHOH cchblIKe Bhepen. B kauect-
Be ajpeca, Kyla HYXHO OyleT BIOCJEACTBHM BNHCATb
sHauenue MertkH, Geperca HERE 1+4. 3aecp ucmosb3y-
ercsl TOT (pakT, uTo B MHkpomnpoleccope K580 omnepaHn-
ajgpec 3aHumaer 2 Gafira, caenyoouiHe 3a OJHOOAHTHBHIM
KOJIOM ONepalnHH.

CJaoBa 1J151 ompejesieHHs METOK ONpeje/sioTcs uepes
ciaoso !LT , Hanpumep 1 LT 14=:. Mcnonnenue onpene-
JIEHHOro TakuM o6pa3oM cJaoBa | 3t : onpenenasier MeTKy
HoMmep | Kak TeKyiuud aapec BepuiHHbl ciaoBapsa HERE.
Ero pefcTBHe COCTOUT B TOM, UTO BBIMOJHSETCA NMPOCMOTP
tabauubl FRTABLE c paspelienneM Bcex HaKONUBIIHXCSA
CCBIIOK HA JAHHYI0O METKYy, Iocje 4ero 3amdch O JaHHOH
MeTKe 3aHocutcs B tabanny LTABLE.

[TocsienHOl0 rpynny onpenejeHHd COCTaBJSIOT CJI0OBa
IJ151 1OCTyna K BCTPOGHHOMY acceMO6Jiepy NpH KOMMUJSIIIHU
MallMHHOro Koja. [loMHMO cTaHgapTHBIX (OpPT-CIOB
CODE, ; CODE u END-CODE 3pnechb onpenensitorcst c/ioBa
LABEL u NEXT; . IlepBoe ucnonb3yercs Ajsl cO3LaHUA
MMEHOBAHHBIX MOANPOrpaMM, K KOTOPBIM MOXKHO o06pa-
1aThcs M3 MalIMHHOro Koaa. Bropoe siBisieTcsl cokpalle-
HHEM JJIfl YacTO BCTPeYalollerocss OKOH4aHusa accembiep-
Hbix onpezenenuii: NEXT JMP END-CODE . B kauectse
npuMepa NpHBELEM OINpeAeJeHHe cloBa > <, KOTopoe
MeHsleT MecTaMHM O6adThl B NepeJaHHOM Ha CTeKe IBYX-
6adTHOM 3HaueHHH:

CODE >¢ ( N1 =-=-=> N2) H POP
AL MOV L HMOV HA MOV H PUSH NEXT

[IpuBenenHasi peanu3auusi BCTPOECHHOro accembsepa
MOKeT GbITb YCOBEpLIEHCTBOBAHA N0 HECKOJbKHM Hamnpas-
Jenusm. [Ipexxae Bcero, yBenuuus koHcTanthh LBLMAX u
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FRMAX u naGaBHB HOBble OmpejesieHHsl AJsl cJ10B, 0603-
Ha4alolUlHX METKH, MOXHO YBEJHYHTb KOJHUECTBO PasHbIX
METOK H CCBIJIOK BIEpel, KOTOpble paspeniaercd HCNOJb-
30BaThb B accembJIepHOM onpeaesneHuu. Jlanee MOXXHO BBecC-
TH KOHTPO/Nb NPABHJbHOCTH OMNEpPaHAOB, BKJIOYHB CO-
OTBETCTBYIOLIHE NMPOBEPKH B HCHOJHSIOUIYIO 4acTb ompe-
JEeNSIOUIHX CJI0B 1J151 MHEMOHHMK KoMaHX. Jlisi mpoBepkH
YHMCJa 3/IEMEHTOB Ha CTeKe OGBIUHO HCMOJIb3yeTcs TJIOo-
6asbnas sueiika CSP u caoBo !CSP, koropoe 3achbliaer
B Hee TeKVILHH ajapec BepluHHBI cTeka. MHTepecHbIM pac-
IIHPEHHEM SIBJISIETC] BO3MOXKHOCTb BBEAEHHSI MaKpOKO-
MaHa. MakpokomaHabl 6e3 JIOKaJabHbIX METOK MOXKHO Olpe-
JensiTb OObIUHbIM 06pa3oM yepes JBOETOUHE:

INRN ( R:PETUCTP,Ns4YUCAD PA3 =-==>)
[ ASSEMBLER 1 0 DO DUP INR LOOP DROP

IIpu ucnonnenun tekcra A 3 INRN 6ynyr ckomnusupo-
BaHbl TpH KoMauael A INR.

Ecau ke MakpopaciuipeHnte LOMKHO MOPOKAATh o6pa-
ILleHHS K aJipecaM yepes JoKaJbHble METKH, TO NOTpebyercs
Gosiee OcHOBaTeJbHOE pacluipenue accembiepa.

Ipunroscenue 1.
Mogaeab dopT-cHcTembl

[IpuBoaHMBIA HHU2KE TEKCT NpencTaBJsieT co6oi sa-
po cucrembl ®OPT-EC (cM. npusoxenue 2), H3 KOTOPOro
HCKJIOYEHbl 3aMyCKalolllasi 4acTh U peajyu3allH CJ10B HHXK-
HEro ypoBHA 1J51 o6MeHa ¢ TepMHHAJOM M BHelIHeH ma-
maTtbo). OG6GwuiA o6veM sigpa — 8 K Gafit (cBhwluie
200 cnoB). TeKCT COCTOUT U3 ABYX YacTed — CMHCKA CJOB C
HX KPaTKUMH clneqU(pUKALUSMH H 3KPaHOB C ONpeJeseHH-
sIMH Ha BCTPOEHHOM fI3blKe acceMmbJiepa U Ha si3blke Dopr.

[ToMHMO c/10B, KOTOPBIM COOTBETCTBYIOT CTaTbH B CJIO-
Bape, BHYTPH acceMOJIEpHBIX ONpefesieHHH HCNOAb3yIOTCA
METKH U ajpeca. B cnenudukanuax st o6’beKThl OTMEU€EHbI
6ykBaMH M u A. OHH onpepensioTcss ¢ TNOMOILBIO CJIOB
M: u A: cooTBeTcTBEHHO. METKH HCNOJb3YIOTCS B MallIHH-
HbIX KOMaHJax, a ajpeca NopoxaalmoT AByx6aHTHOe 3Haue-
HHe, cojep:Kaulee AaHHbIH azapec. AjpecHble onepaHbl
FIRST u SECOND o0603HaualoT COOTBETCTBEHHO IePBBIHA
H BTOpOH 3jeMeHTHl cTeka. MakpokoMmanasl PUSH, ,POP,
H PULL moxHO paccMaTpuBaTh Kak KOMaHAbl C OJHUM
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persctposbiM onepangoM. Onepanus PUSH, nomeuiaer na
cTeK 3HayeHue u3 perucrpa, POP, cHuMaer BepxHee 3Ha-
yeHHe COo CcTeKa, 3achlias ero B peructp, i PULL, konupyer
BepXxHee 3HauyeHHe cTeka B perHcTp. Kpome Toro, B ac-
ceMG6JiepHBIX ONpe/leNIeHHsIX HCIIOJIb3YIOTCS JIOKaJbHbIE MET-
kd [11, c.191], o6o3HayaeMble LeJbIMH YHCAAMH H CJIOBa-
mu =F (a5 ccouiku  Brnepen) M =B (ansa  ccbuiku
Hazan). Omnpepensiercss JioKajJbHasi MeTKa 4Yepe3 CJjo-
Bo =H, Koropoe mosaraetr ee paBHOH TeKylleMy 3Ha-
YeHHIO CYeTuHKa aapeca. Perucrpbl o6luero HasHauyeHHA
0603HayYalOTCA CrendaJbHBIMH CJI0BAMH M MMEIOT Cieaylo-
LIHH CMBICJ:

RWI1 — pa6ouufi peructp, crapiiuii B nape;

RW2 — pa6Gouuii peructp, Miajlivid B mape;

RI — ykasaTtenb agpecHOro HHTEpNpeTaTOpa;

RRET — aGcosoTHBIH ajnpec BepUIMHBl CT€Ka BO3-
BparoB;

RSTACK — aGcosoTHBIH  ajpec BepIIMHBI  CTeKa
JaHHbIX;

RD — cdopr-anpec Tekyliedl BepLIHHbI Cl0Baps;

RFORTH — a6costoTHbli ajzpec Haua/Ja CJaoBaps,
COOTBETCTBYIOILUHA HYJ€BOMY (popT-aapecy;

RNEXT — agpec touku NEXT appecHoro uHTepmpe-
Taropa (ToT ke anppec, uto ¥ B RFORTH);

RTWO — koHcTaHTa 2;

RMASK — koHcraHTa 65535.

TIpenmnonaraercs tTakxe, 4To B perucrpe 13 Haxoaurcd
ajapec obsactu coxpaneHus H peructpul 0, 1, 14, 15 cBo-
601HO HUCMOJB3YIOTCS BHYTPH ONpenesNeHHd Kak paboume.

TekcTbl ompeneseHHH npeincTaB/eHbl B BHe pacne-
YaTOK CTAHAApPTHHIX (POPT-TEKCTOB H 3aHHMAIOT 3KpaHbL
¢ HoMepaMH oT | no 47. B nocaennem croabue cnenHodH-
KallHu IS Ka)KJOro cJoBa yKasaH HOMep 3KpaHa, Ha Ko-
TOPOM OHO omnpeje/eHo. ['J1aBHBIM C/I0BOM MOAE/H SIBJSIET-
ca cioso ®OPT-CUCTEMA.

B cnucke cneundukanuil cioBa pacno/oKeHbl N0 BO3-
pacranuio B kogupoBke JIKOH. Onu moryTt nmers cienyio-
IHEe OTMETKH:

A — anpec;

M — mMmetKa;

H — cji0BO HeMe[1eHHOro HCHOJIHEHHUS;

K — Tpebyercs pexxHM KOMIHJISILHH;

IT — nepemeHnHas, pa3MelleHHasi B MOJb30BaTeNbCKOM
o6s1acTH;
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C — cucreMHasi nepeMeHHas, pa3MelleHHas B CJIOBape;

D — Tpebyercsl pexxuM o6pabOTKH KpaHa;

-+ — cJI0BO U3 JOMOJHeHHs K craHaapty «Popr-83»;

* — HECTAHJapTHOe CJOBO.

151 Kax0ro cloBa yKa3blBalOTCA 3HAUYEHHsI, KOTOpbIE
OHO CHHMAeT CO CTeKa (cjeBa OT 3Haka —-), U pe3yJbTar,
KOTOpPLIH OHO OCTaBJSIeT HAa CTeKe (cmpaBa OT 3Haka — ).
Ecnn nepeuncasiercss HeCKoJbKO 3HAueHHH, TO BepxHee
(Ha BepIUHHe CTE€Ka) HAXONUTCH ClpaBa.

Jns sapanHus mapameTrpoB M pe3y/bTaToB, fepenaBa-
€MbIX Yepe3 CTeK JaHHbIX, MHCHOJb3YIOTCH ClAeAYIollHe
0603HayeHus:

+ N — HeoTpHLaTe/NbHOE LieJIOE€ CO 3HAKOM;

A — aByxGailTubli dopT-aapec;

C — onHoGaliTHOe 3HaueHHe (crapliuil GalT, KaK mpa-
BHJIO, HYJIEBOH);

CFA — nByxGaliTHBI ajpec nosas Kopa CJ0BapHOH
CTaThH;

D — uerblpex6aiiTHOE 11eJI0€ CO 3HAKOM;

F — 6yneBckoe 3Hauenue (0 — JIO)KDb, nHe 0 —
HCTHHA);

FF — 6yneBckoe 3Hauenne JIOJKb (0);

L — a6coaoTHBIH MalIMHHBIA aznpec (ueTbipexGaiT-
HBIH) ;

LFA — nByx6afiTHBIA ajnpec 1mossi CJAOBapHOH CTATbH;

N — nByx6afiTHOe 1liej0e CO 3HAKOM;

NFA — nByx6aiTHBIl aapec moJisi MMEHH CJOBapHOH
CTaThH; :

PFA — nByx6GaliTHbIli ajpec mosasi mapaMeTpoB CJo-
BapHOH CTaTbH;

T — nByx6alTHBIH ajnpec CTPOKH CO CUETUHKOM:

TF — 6yneBckoe 3nauenne MCTHUHA (ne 0, o6biu-
HO —1); -

U — nByx6aiiTHoe lesnoe 6e3 3HakKa;

UD — uerblpex6aiTHoe Lejoe 6e3 3HaKa,

W — nByxGaliTHoe uejoe co 3HakoM uau 6e3 Hero (N

uad U);
WD — uerbipexGafiTHOE 11€710€ CO 3HAKOM HJIH 6€3 HETO
(D uau UD).

J1a1s1 HEKOTOPBIX CJIOB yKa3aHbl JB€ IPYMIbl pe3y/bTa-
TOB, OTAE/sieMble APYr oT apyra Kocoi ueprodl (/). Ouu
pe3MuYaiTcsi Mo GYJIeBCKOMY 3HAUeHHIO HAa BepIUHHE CTe-
ka: ne 0 (MCTHUHA) osnauaer ycnex, 0 (JIO)Kb) —
Heyjpauy.

132



#H => (NYCTOE CAOBD) - 3AKOHYHTb MHTEPNPETAUMN
BXOAHOro nOTOKA

3 H => NEPEKNNYUTL TEKCTOBHM WHTEPNPETATCP
B PEXUM MCNOAHEHWA

[1 HK => /KDMNUNALKMA/ CKOMNUANMPOBATL CFA
->CFA /UCNDAHEHKE/ CAEAYKUErD CNOBA KAK

YUCNOBOWM AMTEPAN

[COMPILE] HK -> CKOMNUAWPOBATD CAEAYKWEE CNOBO
HE3ABUCUMO OT ETD NPU3HAKA "IMMEDIATE"

. N-> HANEYATATb N HA TEPMAHANE U QATb NPOBEA
ol H => HANEYATATD CAEAYWUUE AWUTEPH QD
3AKPHBARYEN CKOBKW UCKARYUTENDHD

" HK => NPU UCNONHEHUN HANEYMATATD HA TEPMUHANE
CNEAYNUME AUTEPH AOD KABHSYKM MCKANYUTEABHO

«R + N1, +N2-> HANEYATATb N1 HA TEPMWHANE
B NONE AAMHN +N2 CNPABA

.voc # PFA+2-> HANEYATATb HA TEPMUHANE MMA
CNAOBAPHOW CTATbM ANA CNWUCKA CADB

< N1,N2->F F HE HYNb, ECNK NI MEHDUWE N2
< + W1, W2-0F F HE HYNb, ECAM W1 HE PABHO W2
4] => HAYATb POPMATHOE NPEOEPA3OBAHWE
<MARK K ->A OTMETMTb TEKYWMA AQPEC AAA CCHAKW HA3AQ
<RESOLVE K A-> PASPEWWTD CCHAKY HA3AA B AAPEC A
( H => KOMMEHTAPWUW - NPDNYCTUTb CAEAYHUMM TEKCT
A0 BAKPWBANWENW KPYTrNOM CKOBKM

(" *K => NPOUEAYPA, KOMAUAUPYEMAA B “.""
(+L0OOP) * N-> TECT HA 3ABEPWEHME UMKAA "DO +LOOP"
C wAroM N

(;CODE) *K => 3ANUCATL B NONE KOAA NDCANEAHEW CTATHY
CNEAYRULUN AQAPEC M 3AKOHYWUTb ONPENENEHWE

(#SCR) * N->A,T NEPEBECTM HOMEP 3KPAHA N B TEKCT
(A") * F-> NPOUEAYPA, KOMNUAWUPYEMAA B "ABORT""
(D0) #K W1,W2-> BXDA B UMKA CD CHETHMKOM OT W2 A0 Wi
(EXPECT) # A,+Ni1->A,+N2 BBECTW C TEPMWHANA

+Ni AMTEP ND APECY A AD NEPEBOAA CTPDKM;
+N2 - ®AKTUMECKOE YMCND BBEQAEHHWX AMTEP

(FIND)  # -1,AN,,,Al,T->CFA,C,TF/FF MCKATb CAOBD T
B CNACKAX Al,,,AN; NPU YCAEXE AATD CFA

EFO CTATBA W C - GAAT AAMHN C NPHZHAKAMA

(FORGET) % A-> YAAMUTD CADBAPHNE CTATbU NOCAE AAPECA A
(LDOP) PR TECT HA 3ABEPUEWME UMKAA *DO LOOP"
(voc) % PFA1+2-)>PFAZ,N/O,N AATD YUCAD CTATEM N B
CMUCKE PFA1+2 M PFA CAEQAYNMErD CRMUCKA

WAW HYAb, ECAW EFD HET

+ N1,N2->U3 CYMMA YWUCEN W1 W W2
+! W,A-> YBENUYUTD SHAYEHUE NO AAPECY A HA W
+BUF * Al->A2,F MNEPEWTU K CAEQYNUENY BYPEPY B NYAE
+L00P HK A1,A2,3-> /KOMNUAALMKA/ KOHEY UWKNA
N=> /UCNONHEHUE/ "DO +LOOP" C WATOM N

! W,A=> SACNATb 3HAYEHWME W ND AAPECY A
!CSP LI 3ANOMHUTL AAPEC BEPUWWHM CTEKA B “CSP"
] =) NEPEKNKYUTD TEKCTOBWW WHTEPNPETATOP
B PEXUM KOMNUAALUY

* N1 N2->N3 NPOM3BEAEHUE YUMCEA N1 W N2
*/ N1,N2,N3->N4 YACTHOE DT AENEHWA N1¥N2 HA N3
#/M0D N1,N2,N3->N4,NS OCTATOK N4 W YACTHOE NS
0T AEAEHWA NPOW3BEAEHUA N1#N2 HA N3

i HK => 3AKDH4UTb ONPEAENEHWE YEPE3 ABOETOYME
38 +H3 => 3AKOHYUTD MHTEPNPETAUUN 3KPAHA
- WL, N2-DW3 BHYECTb W2 U3 Wl
-=> +H3 -> WHTEPNPETUPOBATL CAEAYHWUMA 3IKPAH
~-FIND * =>A,N BBECTH CAOBD W UCKATo B CNOBAPE;

PE3YNbTAT TOT XE, 470 U Y “"FIND"

=TRAILING  A,N1->A,N2 ODTCEYL KOHEYHWE NPOEEAN

40
22
41

45
43
17
17
a7
11
29
22
18
18
18
32
a1
17
35

41
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N1,N2->N3 HACTHOE OT AENEHUA N1 HA N2

N1,N2->N3,N4 OCTATOK N3 M YACTHOE N4

DT AENEHWA N1 HA N2
W-> CKOMNUAWPOBATD W HA BEPUMHY CNOBAPA
=> CKOMNUAUPOBATD CTPOKY CO CHETHUKOM
N1,N2->F F HE H4Y1b, ECN¥ N1 BOAbWE N2
N1, N2->F F HE HYNb, ECAN N1 HE MEHbUWE N2
CFA->PFA 0T NDAA KDAA K NOAN NAPAMETPOB

=>A  NEPEMEHHAA - CMEWEHME OYEPEQAHOW AUTEPH

BO BXOAHOM TEKCTOBOM BYPEPE WAW 3KPAHE
CFA->LFA  NEPEWTM OT NONA KOAA K NOAKW CBA3U
->A OTMETUTD TEKYUWRM AAPEC ANA CCHAKW BREPER
CFA->NFA  NEPEWTH OT NODNA KOAA K NOAK WUMEHM

W-> NEPEHECTH W HA CTEK BO3BPATOB
A=> PASPEEUTDb CCWAKY BNEPEA B AAPECE A
A-> HANEYATATb 3HAYEHWME NO AAPECY A
+N=>+N NPOBEPWUTb, 4TO +N HEOTPUUATEADHD
FyT=> ECAM F HE HYNb, TO HANEYATATb HA

TEPMMHANE CTPOKY T W YATU HA "ABORT"

F-> ECAM F "NOXb", TO KAK "BRANCH", MHAYE
NPOAOAXUTb WHTEPNPETAUMN OT AAPECA,
CNEAYWUETD 3A AAPECOM NEPEXOAA

-> NPOBEPUTb, Y4TO TEKYWAW PEXUM - KOMNUNAUMA
=> BWAATDH OWMEKY "CEMACA YKASATEAb CTEKA"
ECAY OH HE PABEH 3HAYEHME B "CSP"

W=DW, W NPOAYENUPOBATDL W, ECAW 3TD HE HYnb
N=> BHAATb DWMEKY "MCHEPMAHME NAMATH", ECAU
3A30P MEXAY BEPWMHAMM CTEKA W CNOBAPA

MEHEE N BAWTOB

=> BWAATb OLWEKY "HET QEPABOTKM 3IKPAHA",
ECAM BXDAHOW TEKCT WAET HE C 3KPAHA

Wi,W2-> BWAATb OWMEKY, "HENAPHME CKOEKH",
ECAM W1 HE PABHD W2

=> BNAATH OWMEKY "MCHEPNAHME CTEKA", ECAU
OH BOAEE, YEM NYCT, W "MCHEPNAHWUE NAMATH"
fNPW 3A30PE, MEHbBUWEM 10 EAMTOR

=> HAYATb ONPEAENEHUE CADBA YEPE3 ABOETOYME
D1->D2 AENEHMEM D1 HA 3HAYEHWE "BASE"
BMAEAUTL 1 UMPPY C KOHUA W ADEABUTb EE

B EY®EP "PAD", OCTABMB YACTHOE D2

D=->A,+N 3AKDHYNTL POPMATHOE NPEOEPABOBAHME;
AATb AAFEC A HAYANA AWTEP W UX YUCAD +N
D1->0,0 BMAENATDH LMOPH D1 NO CADBY "#" QO
NOAYYEHUA HYNA

->A MNEPEMEHHAA - YUCND AUTEP B BYPEPE “TIB"

A-oW AATb 3HAYEHWE NO AAPECY A
=>CFA AATb CFA ANR CNEAYKWErD CAOBA
W1,W2->F F HE HYAb, ECAM W1 PABHO W2
-> /KOMnunAunA/ CKOMAWAUPOBATD CAEAYKWHE
=>T /WCNOAHEHKUE/ AVTEPN A0 KABHYKYH

MCKARYMTEALHO KAK CTPOKY CO CHETHMKOM
T-> HANEYATATb HA TEPMWUHANE CTPOKY T

CEPOCUTDb CTEK W YWTW nO "QuUIT"
-> /KOMNUNAUMA/  ECNW F "UCTWUHA" (HE HYNb)
F-> /MCNONHERWE/ TO HANEMATATD HA TEPMWHANE
CAEASHWMAN TEKCT AD KABBYKM W YATH HA "ABORT"
- BWAATb DWMEKY "HENPABUNBHOE 3HAYEHWE"
N1-)>N2 AECONRTHAA BEAWYUHA
A,1-> /KOMNUNAUMA/ KOHEU UWMKNA "BEGIN AGAIN"
=> /WCNONHEHUE/

+N-> BWPOBHATL BEPWMHY CNDBAPA HA +N
=2 BWPOBHATL BEPWWHY CNOBAPA HA NONYCNOBO
W-> CMECTWUTL BEPWWHY CNOBAPA HA W BANMTOB
N->C NPEDEPAOBATL N B NHTEPY C KAK LUPP

29
29
29

32
37



AND

B/BUF +
BADWORD  #
BASE n
BEGIN HK
BL +
BLANK +
BLK n
BLOCK

BODY> )
BRANCH K
BRANCHé# M
BUFFER

C!

c, +
ce

c* #H
CMOVE
CMOVE>
COMPILE K
CONSTANT
CONTEXT N
CONVERT
COUNT

CR

CREATE
CREATE® A
csP N
CURRENT N
D.

D.R

D¢

D+

D..

D/ *
D/MOD *
D=

DABS
DECIMAL
DEFINITIONS
DEPTH

DIGIT *
DMAX

DMIN

DMOD *
DNEGATE

Do HK

Wi,W2->W3 NOPA3PAANHDE NOTUYECKODE "U"
-;&024 YUCND EAWTOB B BNOYHOM BYPEPE
A= COOEWMTb O HEONO3HAHHOM CNOBE
->A  NEPEMEHHAR - TEKSYWEE OCHOBAHWE CMCTEMb
CYUCNEHMA NPU BBOAE-BHWBOAE YUCEN
=>A,1 /KOMAKUNAUKNA/ HAYAND UMKNA "BEGIN"
- /UCNDNHERUE/
=>b4 KOHCTAHTA - KOA NPOEENA B AKOU
A,U-> BACAATb NPOBENHW B U BAKWTOB NO AAPECY A
->A NEPEMEHHAA - HOMEP BXOAHOrD B/ADKA-3KPAHA
+N=>A AATb AQPEC A BYFEPA C BAOKOM +N
PFA>>CFA 0T NONA NAPAMETPOB K NONK KDAA
=> NPOADAXUTD MHTEPNPETAUWK OT 3HAYEHWA
CNEQURUErD CKOMNUAMPOBAHHOID AAPECA

NPOADNXEHUE MHTEPNPETALMM OT AAPECA B
CNEASKUWEM NOAYCADBE

+N->A NPUNUCATL BACKY +N BYPEP
CyA-> 8ACAATb BAMT C NO AAPECY A
C-> CKOMNUAUPOBATL BAMT C HA BEPWWHY CNDBAPA
A->C AATb BANT ND AAPECY A
=> /KOMNUNAUKA/  CKOMNUAWPOBATD KDA NEPBOW
=>C /MCNDAHEHKE/" ANTEPH CAEAYWWErD0 CAOBA
KAK NUTEPAN

Al,A2,U=> NEPECAATL U EANTOB OT Al B A2

A1,A2,U-> NEPECAATL U BANTOB DT AAPECA Al
N0 AQPECY A2 HAYMHAA C EOAbWMX AAPECOB

=) KOMNUAUPOBATL CAEQYNUMA AAPEC
W=> ONPEAEANTL CNEAYWUEE CAODBD

KAK KOHCTAHTY CO 3HAMEHMEM W
=>A NEPEMEHHAA - CNWCOK, C KOTOPOrO

HAYUHAETCA NOWCK BBOAWUMHX CANOB
WD1,A1,->WD2,A2 NPEDBPA30BATb WD1 W AWTEPH
DT AL+1 B WD2 U A2 - AQPEC 1-OM HE UMPPH

T=>A,N AATb AAPEC NEPBOW AMTEPH W 4MCAOD

NUTEP N CTPOKU CO CHETHUKOM T
=2 BWBECTW HA TEPMWHAN NEPEBOA CTPOKK
- CO3AATL HAYAND CTATDM (AD PFA) ANA

CAEAYKUErO CNOBA)

EF0 UCNDAHEHUE KNAAET PFA HA CTEK

HAYAND UCNOAHWUTEALHOM HACTU "VARIABLE"

=’A NEPEMEHHAR ANA KOHTPOAbHOrD XPAHERWA
3HAHEHMA YKASATENA CTEKA

=>A TEPEMEHHAR - CNWCOK ANR ADEABAEHMW CADB
D=> HANEYATATb D HA TEPMUHAAE W AATb NPOEEA
D,+N=>  HANEYATATb D B NONE ANUHH +N CNPABA
D1,D2->F F "WCTWHA", ECAW D1 MEHbUE D2
WD1,WD2->ND3  CYMMA ABDWHHX YWCEN WD1 W WD2
WD1,WD2->WD3 PASHOCTbL ABOMHWX YUCEA WD1-WD2
D1,D2-5D2 HACTHDE D3 OT AENEHMA D1 HA D2
D1,D2->D3,D4 OCTATOK DI ¥ HACTHOE D4 OT
AENEHWUA ABOWHMWX HYWCEA D1 HA D2

WD1,WD2->F F “"MCTKHA", ECAM WDL W WD2 PABHM
Di1->D2 ABCONXTHAA BEAMMMHA QABOWHOrD YMCAA

=> NEPEMTWU B AECATUYRYH CUCTEMY
=> YCTAHOBUTb CMWUCOK "CURRENT" HA "CONTEXT"
=>l YOBMYFCTBO 3HAYEHUN HP CTEKE 00 +N

CyN1=->N2,TF/FF N2 - BHAYEHWE AUTEPH C KAK

UMOPW B CHCTEME CHUCNEHMA NO OCHOBAHUK N1
WD1,WD2->WD3 BONGUWEE W3 ABYX HMCEN
WD1,WD2->WD3 MEHbBEE M3 ABYX 4HWCEN
D1,D02->D3 OCTATOK D3 OT AEANEHWA D1 HA D2
Di->D2 PE3YNbTAT BHYWTAHMA D1 U3 HYNA
->A1,A2,3 /KOMNUAALKA/ HAHAAC UKKAA "DO" COD
Ni1,N2=>  /WCNOAHEHWE/ CHETHWKOM OT N2 AO N1



DOES>
DDES#
DP!
DPL

DROP
DU¢
DUMP

DUP
Do¢
DO=
D2/
ELSE

EMIT

EMPTY-BUFFERS + -)

ENCLOSE
ERASE
ERCOND8
EXECUTE
EXIT
EXITH

EXPECT

FENCE
FILL
FIND

FIRST
FIREBTH
FL#

FLUSH
FORBET

FORTH
FORTH-83
FORTH#
60TO

H.

HERE

HEX

HLD

HOLD

I

1

1D.

IF
IMMEDIATE

INDEX

INTERPRET +
]

IPUSH
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=> HAYAND "MCNONHEHWR" B DNPEAENAWWEM CNOBE
NOANPOTPAMMA - HAYAAD PACWWPEHMA "DDES>"
A=) YCTAHOBUTL BEPWWMHY CADBAPA HA AAPEC A

=JA NEPEMEHHAA - NO3WUYA NOCAEAHEW TOYKM
B NOCAEAHEM BBEAEHHOM YUCAE OT KOHUA

W-> YEPATb CD CTEKA BEPXHEE 3HAYEHUE
UD1,UD2->F F "MCTHHA", ECAM UD! MEHDME UD2
AyU=> PACNEYATATb HA TEFMMHANE U BANTOB
OT AAPECA A

W=2W,N NPOAYENUPOBATD BEPXHEE 3HAYEHME
D->F F “MCTWUHA", ECAW D MEHBUWE HYNA
WD=>F F "UCTUHA", ECAW WD HYAb
D1->D2 PA3NENNTD HA QBA
A1,2->A2,2 /KOMNUAAUKA/ HAYAND 2-0OM BETBHU
= /VCNONHEHWE/ BETBNEHWA "“IF"

c-> BNBECTH HA TEPMWHAA AWTEPY C KOAOM C
OYUCTHTD BYPEPHHA NYA
A,C->A,Nt,N2,N3 BBOA CNDBA
A,U=>  BACAATb HYAM B U BARTOB NO AAPECY A
CHFHAMMSAUMA O HENPABMALHOM SHAYEHMM
CFA-) WCNOAHWTD CAOBD NO CFA EFD CTATbH
-> 3AKOHYMTb WCMOAHEWWE TEKYWEFD ORPEAEAEHMA
TOMKA "EXIT" AAPECHOFO WHTEPNPETATOPA
ZHAYEHWM B CTEKE
A, +N=> BBECTH C TEPMMHANA +N AMTEP NO
ABPECY Aj B NEPEMEHHYN "SPAN" SACAATL
®AKTUMECKDE YACAD BBEAEHHHX AMTEP)
NMTEPH HANEYATATD HA TEPMAHANE
-YA MNEPEMEHHAA - FPAHULA 3AWATH OT "FORGET"
A,U,C-) 3ACAATD C B U GAATOB NO AAPECY A
T->A4,N  MCKATb CADBO T B TEKYWEM KOHTEKCTE
ECAM N=0, TD A=T W CNOBO HE HAWAEHO;
MHAYE A=CFA HAMAEHHOM CTATHM, N=1 QN4
CADB *IMMEDIATE" M N=-1 A OCTAAbHMX
~>A KOHCTAHTA - AAPEC HAYANA BYPEPHOTO NYAA
BHAYEHME KOHCTAHTH "FIRST®

NOAE CBA3W AAA CAMCKOB B NOAE NAPAMETPOB

CADBAPHOW CTATbM CAOBA "FORTH"
-  3ANMUCATb BAOKU HA AMCK M OHUCHTUTL NYA
=> YNAAWTL CAOBAPHYN CTATbM CAEAYNMErO CADBA
W BCEX CADB, ONPEAEAEHHNX NOCAE HEFD
-> YCTAHOBUTb "CONTEXT" HA HAYAAbHHA CRUCOK
-) CTAHAAPTHHM KOHTEKCT @OPT-CHCTEMM
PFA+2 ANA CAOBAPHOW CTATbU "FORTH®
NOANPOrPAMMA NEPEXOAA MO CCHAKE
u-> HAMEYATATb U HA TEPMMHAAE
B 16-HOA CMCTEME W NATb NPOBEA
Y AATb ANPEC TEKYUEN BEPUAHN CADBAPA
-) NEPEATH B WECTHAAUATUPHYHYN CUCTEMY
->A  NEPEMEHHAR - NDZMUAA NOCAEAHEM AWTEPH,
NEPEHECEHHOA B BYPEP *PAD* NO "HOLD"
C-> NEPEHECTH AMTEPY C HA BEPNWHY GY®EPA PAD
-0 TEKYUEE SHAYEHME W CHETHMKA UWKAA "DO*
-0 KOHEYHDE ZHAYEHME W CHETHMKA UMKAA "DD"
NFA-> HANEYATATb WMA CADBA W AATb NPOBEA
-3A,2 /KOHMUARLIMA/ HAYAAD BETBAEHWA *IF*

F->  /MCNONHEHME/

-) AATb NPU3HAK *IMMEDIATE" NOCAEAHER
COSAAHHOW CADBAPHOW CTATHE
N1,N2-> PACNEYATATD HAYANbHYW CTPOKY 3KPAHOB
C HOMEPAMM OT NI AD N2
-> WHTEPNPETUPOBATL BXDAHOM NDTOK
NOANPOTPANNA - MOMECTATD HA CTEK YKABATEAD
WHTEPNPETAUMM W DEOATH CAEASKNYN CTPOKY



3 K =W TEKYHEE BHAYEMME W CYETYWKA BTOPOrOD
OE"EMARLErD UMKAA "DO*
KEY - BBECTH AMTEPY C TEPMUHANA
LONAME  # LFA-DNFA NEPEMTH OT NOAA CBA3A K NOAR MMEHMW
LATEST % ->NFA  QATb NFA NOCAEAHEM CO3AAHHOA CTATHM
LEAVE K-> 8AKOHYUTb MCNOAHEHME LMKAA "DO"
LENGMASK M NOAHOE CABBO - MACKA AAA YAANEHMA
BMTA "IMMEDIATE" W3 BAWTA ANMHY
LENGIMSK M NOAHOE CAOBO - MACKA ANA YAANEHMA
BMTOB *IMMEDIATE" M "SMUDGE" W3 BANTA AMMHY
LENGZMSK M NONHOE CAOBO - MACKA AAA BWCEHEHMA
YUCTOM ANMHY M3 BANTA AAMHN C MPUSHAKAMM
LHRWI2 M NOANPOTPAMMA 3ATPY3KM ABYX BEPXHMX 3HAYEHHN
HA CTEKE B PEFMCTPH RW2 (BEPXHEE) W RW1
LINIT # ->A  KOHCTAHTA - AAPEC KOHUA EYPEPHOrD NHAA
LINIT# M 3HAYEHME KOHCTAHTH “LIMIT"
LINK> * LFA->CFA  NEPEWTM OT NOAA CBA3W K NOAK KDAA
LIST + N-) PACNEYATATb HA TEPMAHANE 3KPAH N
LIT *K - NOMECTUTL HA CTEK CAEAYRUMM KOR
LIT" *K =>T NATb AAPEC CKOMMUAMPOBAHHOM CTPCKU W
NPOADNXATL MHTEPNPETALMM, OEONAR EE
LITERAL  H W-> /KOMTMAAUKA/ CKOMNUANPOBATD W KAK
-5W /MCNONHEHHE/ AMTEPAN
LDAD +N-) WHTEPNPETHPOBATD 3KPAH C HOMEPOM +N
LOgP HK A1,A2,3-> /KOMAUARUMA/ KOHEL LMKAA “DO LODP"
- /MCNOAHEKUE/
LRW1 M NOANPOTPAMMA 3ATPYZKA ABCAHOTD 3HAYEHMA HA
BEPWMHE CTEKA B PEFUCTP RW1
LRW12 M NOANPOrPAMMA 3ATPY3KM ABYX BEPXHUX ABOWHHX
3HAYEHMA HA CTEKE B PETUCTPH RW2 (BEPXHEE) W RW1
M+ * N1,N2->D NPOW3BEREHME ABOMHOM AAWHN NI W N2
N/ * D,N1->N2,N3 OCTATOK N2 M YACTHOE N3 OT
LEAEHMA NBOMHOTD D HA DAMHAPHOE N1
M/MOD * UD1,U2->U3,UD4 OCTATOK U3 M ABOWHDE
YACTHOE UD4 DT AEAEHWA UD1 HA U2
MAX N1,N2->N3 BDAbLEE M3 YWCEA N1 W N2
MIN N1,N2-5N3 MEHbUEE W3 YMCEA NI M N2
MOD N1,N2-3N3 OCTATOK DT AEAEHHA Ni HA N2
NG * =30 KOHCTAHTA - AAPEC HAYANA EYPEPA MSG
MSGH M ZHAYEHME KOHCTAHTH "MSG"
N>LINK % NFA-DLFA NEPEMTH OT NOAR MMEHA K NOAR CBA3N
NAME > # NFA->CFA  NEPEATH OT NOAR WMEHM K NOAK KDAA
NEBATE W1->W2 PE3YAbTAT BUHYUTAHMA W1 K3 HYAA
NEXT ] BXOA B AAPECHMM WHTEPNPETATOP
NEXT1 M NPOAGAXEHWE AAPECHOA MHTEPNPETALMM OT
90PT-ANPECA B PECUCTPE 14
NOT Wi->W2 NOPA3PARHDE WHBEPTUPOBAHME
NUMBER  + T->WD NPEOEPA3DBATD CTPOKY T B YACAD WD
OFFSET  +N ->A NEPEMEHHAA - NOBABKA K HOMEPY BAOKA
R W1, W2->W3 NOPA3PRAHOE ADFHMYECKDE "WAM®
OVER W1,W2->W1,W2, W1 NPOAYENMPOBATD BTDPOE CBEPXY
PAD -4  NATb AAPEC TEKYWEW BEPUWHM BYPEPA PAD
PICK WNyooo WO, +N=DWN, ... WO, WN  NPOAYEANPOBATH
N-E CBEPXY SHAYEHME
POP ] BXOA B ANPECHbW MHTEPRPETATOP CO CHATKEM

BEPXHEFO0 8HAYEHMA C BEPWMHN CTEKA

POPPUTL M BXOA B AAPECHHM WHTEPNPETATOP CO CHATHEM
BEPXHEFD W SAMEHOM NPEAMASWEr0 HA 3HAYEHWE

U3 PETUCTPA RW!

PREV #C =>4 NEPEMEHHAA - TEKYUWA BNDYHHA EBYPEP
PUSHRWI M BXOA B AAPECHNA MHTEPMPETATOP C NOMEWEHWEM
3HAYEHUA W3 PEFUCTPA RW1 HA BEPWMHY CTEKA

PUSH2RW1 M BXOA B AAPECHHW WUHTEPNPETATOP C 3AMEHOR
BEPXHEr0 HA ABOWHOE 3HAYEHME U8 PETUCTPA RW1

“
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PUTRW1
QUERY

*® KX &

*K

RECURSE +HK

REMEMBER
REPEAT
ROLL

ROT

RP!

RP@

RO

S.
8D

+

HK

*

*
#C
*
*

BXOA B AAPECHHM MHTEPNPETATOP C 3AMEHOW
BEPXHEM0 3HAYEHMA HA 3HAHEHME M3 RUW1

=> BBECTH C TEPMUHANA NMTEPH B BYSEP "TIB";
YUCND BBEAEHHWX AMTEP 3ACNATb B "#TIB"
CEPOCUTH CTEK BO3BPATOB, NEPEMTH B PEXUM
WUCNONHEHUA U NPOADAXUTD WHTEPMPETAUMK

=> PACNEMATATb HA TEPMWUHANE CTEK BO3BPATOB
. NEPEHECTH 3HAYEHWE CO CTEKA BD3BPATOB

=W CKONMPOBATb BEPWWHY CTEKA BD3BPATOB
Ay +N=> NPOYECTL 3KPAH +N 1D AAPECY A
= CHATb ZHAYEHKME CO CTEKA BD3BPATOB

=> CKOMNUAKPOBATL OBPAWEHME K KOMNMAWMPYEMOMY
B AAHHHA MOMEHT ONPEAENEHMN

= ONPEREAWTb CADBOD, WCNCAHEHME KOTOPOrD
YHU4TOXAET BCE NOCASAYRUME ONPEAENEHUA
Al1,1,A2,2-> /KOMNUAAUKA/ KOHEL LWKNA

=>  /HCNDAHEHME/ "BEGIN WHILE REPEAT"
WN,WN=1, .00 WO, #N=DWN-1,... WO, WN LIMKAHYECKH
NEPECTABUTL N BEPXHAX SHAYEHMN

W1, H2,H3->H2,H3, W1 NEPECTABUTL TPH
BEPXHMX 3HAMEHWA NO YACDBOM CTPEAKE

A-> YCTAHOBUTD YKABATEAD BEPUMHN CTEKA
BD3BPATOB HA A

->A  AAPEC TEKYWEW BEPWMWHb -CTEKA BC3BPATOB
->A  NEPEMEHHAAR - AAPEC AHA CTEKA BO3BPATDB
-) PACNEYATATb HA TEPMUHANE CTEK AAHHbX
N->D  PACWMFWTb N AD YMCAA ABOWHOM AAMHN D

SAVE-BUFFERS => 3AMUCATb HA AMCK BCE WCAPABAEHHKE BNODKM

8CR
SIGN

SMUDGE
SNAPSTK
Sp!
gP@
SPACE
SPACES
SPAN
STATE
SWAP
80
TEMP
THEN
THRU
TIB

TIiB#
TYPE

u.

U.R

'

UM#
UM/MOD

UNSMUDGE

+N

=1

n

+N
M
HK

+

=>A NEPEMEHHAA -~ HOMEP 3KPAHA B "LIST"
N=> AOBABUTL B QOPMATHYN CTPODKY 3HAK
MAHYC, ECAM YMUCNOD N OTPULATENDHD

= YCTAHOBUTH B ERWUHWUY PAAT “SMUDGE"
B NOCNEAHERM CO3AAHHOM CTATHE

A1,A2,A3-> PACNE4ATKA CTEKA OT Al AD A2

C TEKCTOM A3; BO3BPAT "YEPE3 OAMH"
A=> YCTAHOBMTb HYKABATEAb BEPWWHW CTEKA HA A

=-A AAPEC TEKYWMEM BEPWMHN CTEKA AAHHHX
=) HANEYATATb HA TEPMWUHANE NPOBEA
+N=> HANEYATATb HA TEPMMHANE +N NPOBENOB
=>4 NEPEMEHHAA ANAR PE3YALTATA "EXPECT"
=R NEPEMEHHAA C COCTOAHMEM TEKCTOROrO

UHTEPNPETATOPA: "WUCTUHA" - KOMAWNAUUA
W1,W2->W2,H1 OBMEHATH MECTAMWU 2 BEPXHUX
=A NEPEMEHHAA - AAPEC AHA CTEKA AAHHMWX

PABOYAR OBNACTb U3 ABYX ABOKHbX CAOB

Ay2-> /KOMOUAAUUA/ KOHEW BETBAEHWA "“IF"
-> /NCNONHEHUE/

+N1,+N2=> UHTEPNPETUPOBATD 3KPAHN C HOMEPAMMU

DT +N1 AD +N2 BKANHYMTE/bHO

=>A AAPEC BXDAHOr0 TEKCTOBOr0 EYPEPA

ANA BBOAA C TEPMUHANA

POPT-AAPEC HAYANA EYQEPA TIB

Ay 4N-> HANEYATATD HA TEPHMHANE +N NUTEP
. CT AAPECA A

u=> HANE4ATATL U HA TEPMMHANE KAK
YUCAD BE3 3HAKA

Uy+N=> HANEYATATb HA TEPMMHANE YWUCAD U
B NOAE AAWHW +N CNPABA

U1,U2->F F WCTUHA, ECAW U1l MEHbUWE U2
Ui,U2->UD NPDWU3BEAEHWE UD YMCEN UL W U2

up,ut->u2,us ODCTATOK U2 W YACTHOE U3 OT
AENEHWA UD HA UL
= YCTAHOBUTL B HYAb PNAl "SMUDBE"

B NOCNEAHER CO3AAHHOM CTATHE

38
38
16
16
16

31



UNTIL HK Ay1=> /KOMNUAAUMA/ KOHEU UMKAA “BEGIN UNTIL" 47
F=>  /WCNONHEHKWE/

UPDATE => OTMETUTb TEKYBUW BNDK KAK W3MEHEHHNA 25
USE #C =>A NEPEMEHHAA - CAEAYOUMA BNCYHHM BYPEP 7
VARIABLE -> ONPEAENUTD CNEAYWEEE .CNAOBD KAK 32

NEPEMEHHYW C HAYAAbHHM 3HAYEHWEM HYNb
VOC-LINK #0 ->A NEPEMEHHAA - AAPEC NOAA CBA3M NOCNEAHErD 33

CO3AAHHOrD N0 "VOCABULARY" CNMUCKA CAOB
VOCABULARY => ONPEAEANTD CAEAYRUEE CAOBO KAK 33

COMCOK HAQ TEKYWAM 3HAHEHMEM “CURRENT®
VOCABULARY# A HAYAND UCNOAHUTENDHOM 4ACTH "VOCABULARY" 33

vocs * =) PACNEYATATD HA TEPMUHANE TEKYUWM 43
NOFAQOK NOWCKA CA0B B CADBAPE
WBLK * A eN=> 3ANUCATDH SKPAH +N U3 AAPECA A &
WHILE HK 1->A,2 /KOMAWAAUKA/ BETBAEHUE “"WHILE" B 47
F-> /WCNONHEHWE/ LUWKNE "BEGIN WHILE REPEAT"
WIDTH # =N KOHCTAHTA - MAKCUMANDHAAR ANWHA UMEHM 7
WORD C->T BBECTHM CAOED AD CTON-NMTEPH C; 27
AATb ErD ARPEC KAK CTPOKM CO CHETHUKOM
WORDS + = PACRE4ATATL HA TEPMMHANE WMEHA CNOB 44
M3 CNUCKA “"CONTEXT"
XOR Wi,W2=->43 NOPABPAAHOE "WCKNKSARUEE MAKR" 13
0 * =>0 KOHCTAHTA HYAb (3HAYEHME “ADXb") 7
0< N->F F "MCTHHA", ECAU N OTPUUATENDHO 13
0<> * W-OF F "MCTUHA", ECAM W HE HYNb 19
0! * A=) 3ACNATL HYAb N0 AQPECY A 11
0= W=>F F "WCTWUHA", EC/AU W PABHD HYN® 13
1+ Wi=->W2 YBEAUYUTD W1 HA 1 17
14! + A= YBENUYUTD HA 1 3HAMEHWUE N0 AQFECY A 17
1- Wi->W2 YMEHDUMTD W1 HA 1 17
2+ Wi=>W2 YBEAN-UTD W1 HA 2 17
2! WD, A=> 3ACAATL ABOWHOE WD NO ARPECY A 20
24 + Wi=>W2 APUPMETUHECKWUA CABUT BAEBD HA 1 20
2= Wi->W2 YMEHBUKHTD W1 HA 2 17
2/ Wi=>W2 APUPMETUHECKUA CABUM BMPABD HA 1 20
2@ A=>WD AATb ABOMHOE 3HAYEHME ND AAPECY A 20
2CONSTANT  WD-> ODNPEAEAWTL CAEAYWUEE CADBD KAK 32
KOKCTAHTY CO 3HAYEHMEM WD
2DROP WD-> CHATb BEPXHEE ABOMHOE 3HAYEHME 12
2DUP WD->WD, WD NPOQYENUPOEATL ABOAHOE SHAYEHME 12
2LIT #K =>HD NOMECTWUTL HA CTEK C/AEQYHUME 2 KOAA 23
2LITERAL #H WD-)> /KOMNKnAUMA/ CKOMNUAKPOBATD WD KAK 23
=>WD /UCNOAHEHUE/ NUTEPAN
20VER WD1,WD2->WD1,WD2,WD1  NPOAYBNMPOBATL BTOPOE 12
AEOMHOE CBEPXY
2POP M BXOA B AAPECHHA MHTEPNPETATOP CO CHATMEM 3

ABOKHOrD 3HAYEHWA C BEPUWHW CTEKA

2POPPUTLI M BXOA B AAPECHWW WHTEPRPETATOP CO CHATHEM 3
ABOWHOrD BEPXHErD 3HAYEHUA CO CTEKA U
3AMEHOM NPEABAYWErC ABOWHOrO HA 4-BAMTHOE
3HAYEHUE W3 PETUCTPA Ril

2PUSHRW1 M BXDA B AAPECHNM MHTEPNPETATOP C NOMEWEHMEM 3
ABOMHOr0 BHAYEHMA M3 RW1 HA BEPWMHY CTEKA

2PUTRWL M BXOA B AAPECHHW WHTEPNPETATOP C BAMEHOM 3
ABOWHOrD BEPXHEFD 3HAYEHWA HA 4-BAWTHOE
3HAYEHWE U3 PETWCTPA RW1

2ROT WD1,WD2,WD3->WD2,WD3, KD NEPECTABMTD TPU 12
BEPXHAX ABOWHWX N0 YACOBOW CTPEAKE
25WAP WD1,WD2->WD2,WD1 OEMEHATb MECTAMM ABA 12

BEPXHMX ABOMHKX 3IHAYEHWA

2VARIABLE  ~> ONPEAEAWTD CAEAYKMEE CNOBO KAX NEPEMEHHY® 32
ABOMHOM AAMHN C HAYANDHHM SHAYEHMEM HYNb

POPT-CUCTEMA # ->  TEKCTOBWUW MHTEPNPETATOP POPT-CHCTEMM 40
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9Kkpan Homep 1

( 09,09.86 HAYAND MOAEAM ®OPT-CHCTEMB )
DECIMAL ( KOHCTAHTH NEPUOAA KOMOUAALMM )

128 CONSTANT &IFLAE  ( NPW3HAK “IMMEDIATE")

32 CONSTANT &SFLAG  ( MPU3HAK "SMUDGE")

31 CONSTANT &LENG  ( MACKA AAR BHCEMEHMA ANMHD)
4SFLAB 256 * &4 + CONSTANT &DWORD ( SUKTUBHOE MMA )

( HAYAALHOE ARPO C AAPECALMEM OT PETUCTPA RFORTH)
START-CODE  #, RFORTH USING, ( AAPECHNA MHTEPRPETATOP)
M: NEXT 14 0 (, RI RFORTH LH, RI RTWD AR,

M: NEXT1 14 RMASK NR, 15 0 (, 14 RFORTH LH,
15 RMASK NR, 13 RFORTH AR, 14 RTWO AR, 15 BR,

Inpan womep 2

( 09.09.86 CUCTEMHWE NEPEMEHHNE M KOHCTAHTH )

CONST MSG M: MSGH 0 H, ( AQPEC HAYANA BYPEPA MSB)

CONST FIRST M: FIRSTH® 0 H, ( AAFEC HAYANA NYNA)

CONST LIMIT M: LIMITH 0 H, ( AQPEC KOHUA NYnA)

cofisT TIB My TIB®# 0 H, ( AAPEC HAYANA BYPEPA TIB)
4 ALIGN

M1 LENGMASK 255 &IFLAG - S>D F, ( BANT ANUHbH BE3 IMMEDIATE)
M: LENGIMSK 255 &IFLAG - %SFLAG - §>D F, ( BE3 IMMD W SMDG)

Mr LENB2MSK LLENG B>D F, ( BANT AAWHH C YUCTORN AAMHOW)
8 ALIGN
M: TEMP 16 ALLOT ( PABOYAA OBNACTD)

3xpan Homep 3

( 09.09.86 AONOAHWUTENDHWE BXOAN B AAPECHMW MHTEPNPETATOP)

M: DOESH RI RPUSH, RI 4 ¢, 15 LA, RI RFORTH SR,
A: CREATE® RWi 14 LR, ( NOMECTUTb PFA CTATBU)
Mi PUSHRW1 RSTACK RTWD SR, { NOMECTUTb 3HAYEHME W3 RW1)
M: PUTRW! RW! PUT,  RNEXT BR, ( BAMEHUTb BEPXHEE)
M: 2POP RSTACK RTHD AR, ( CHATb ABA BEPXHUX)
M: POP RSTACK RTWO AR,  RNEXT BR, ( CHATb BEPXHEE)
M: POPPUT! RSTACK RTWD AR, ( CHATb BEPXHEE M 3AMEHMUTD)
RW1 PUT, RNEXT BR, { 3HA4EHWEM M3 RW1)
M: 2PUSHRW1  RSTACK RTWD SR, { NONOXUTb ABOWHDE HA CTEK)
M: PUSH2RW1  RSTACK RTWO SR, ( BAMEHMTb BEPXHEE HA ABODMWHOE)
M: 2PUTRW1 RWi TEMP ST, ( BAMEHMTb ABOWHOE BEPXHEE)

FIRST (, 4 ), TEMP MVC, RNEXT BR,
M1 2POPPUTI  RSTACK RTWO AR, RSTACK RTWO AR,  2PUTRWL B,

3xpan HoMep 4

{ 09.09.86 BCMOMOFATEADHNE NOANPOrPAMMN: BO3BPAT B PEF.14)

Wi LHRW12  RW1 SECOND LH, RW2 PULL, 14 BR,

M:  LRW! TEMP (, 4 ), FIRST MVC, RWi TEMP L, 14 BR,

Mt LRW12  TEMP (, 8 ), FIRST MVC, RWI TEMP 4 +(, L,
RW2 TEMP L, 14 BR,

M: GOTD 14 0 (, 0 14 LH, NEXT! B,

M: IPUSH  RI PUSH, RW2 RW2 SR, RW2 0 (, RI RFORTH IC,
RI 2 (, RI RW2 LA, 14 BR,

CODE EXIT

Ms EXITH# RI RPDP, RI RMASK NR, RNEXT BR, END-CODE

M: ERCONDS 14 GOTD BAL, 1 ABORTB (
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Jkpan HoMep 3

( 09.09.86 BRANCH ?BRANCH  (LOOP/ (+LOOP/ )
CODE BRANCH M: BRANCH#
R1 0 (, RI RFORTH LH, R1 RMASK NR, RNEXT BR,
CODE ?BRANCH RW1 POP, RW!1 RWL LTR, BRANCH# BZ,
RI RTWO AR, RNEXT BR,
CODE (LOOP) RWL 1 LA, 1 =F B,
CODE (+LDOP) RW1 POP,
1 =H 0 RFIRST LH, 0 RSECOND 8H, 0 RMASK NR,
0 RW1 AR, RW1 RFIRST AH, RW!1 RFIRST STH,
0 RMASK CLR, BRANCH& BNH, RRET & (, 0 RRET LA,
RI RTWO AR,  RNEXT BR, END-CODE

Jkpan Homep &

( 09.09.86 KEY CR EMIT TYPE (EXPECT/ RBLK WBLK )
( CAEASHWME ONPEAENEHMA AANT TOAbKO WMEHA NPOUEAYP)

CODE KEY { ->C BBECT# NWTEPY C TEPMUHANA) END-CODE
CODE CR ( => BHBECTW NEPEBOA CTPOKK ) END-CODE
CODE EMIT  ( C-> BWBECTM NUTEPY C KOAOM C HA TEPMUHAN)
END~CODE
CODE TYPE ( A,N-> BWBECTM HA TEPMMUHAA N NHTEP ND AAPECY A)
END-CODE

CODE (EXPECT) ( A,N1->A,N2 BBECTW C TEPMUHANA HE EDAEE
N1 AMTEP /AD NEPEBOAA CTPDKW/ B BYPEP N0 AAPECY Aj
N2 - QAKTHYECKOE YWUCAD BBEAEHHMWX NUTEP) END-CODE
CODE RBtK ( AgN-> NPOYUTATD 3KPAH N B EYYEP A) END-CODE
CODE WBLK ( A,N-> 3ANUCATb 3KPAH N W3 EYPEPA A ) END-CODE

3kpan womep 7

( 09.09.86 KOHCTAHTH M CUCTEMHME NEPEMEHHME )
44 CONSTANT BL ( KOA NPOEENA)

1024 CONSTANT B/BUF ( ANMHA BYPEPA ANA 3KPAHA)
LLENG CONSTANT WIDTH  ( MAKCUMAAbHAR RAWHA CAOBA )
0 CONSTANT 0 ( YUCAD HOAb)

VARIABLE USE  ( CAEASWUMA BY9EP B NYANE)

VARIABLE PREV ( TEKYHWA BYSEP B NYNE)

VARIABLE §0 ( AQAPEC AHA CTEKA AAHHHX)
VARIABLE RO { AQAPEC AHA CTEKA BO3BPATOB)
VARIABLE FENCE ( FTPAHUUA SAWUTH OT "FORGBET")
VARIABLE CONTEXT - ( TEKYYMM CNUCOK - HAYAND NOUCKA)
VARIABLE CURRENT ( TEKYWUMM CNUCOK - KYRA ROEABAAEM)

dxpan womep 8

( 09.09.86 CHUCTEMHME NEPEMEHHMWE - OKOHYAHUE)

VARIABLE OFFSET ( ADBABKA K HOMEPY 3KPAHA)
VARIABLE BASE ( OCHOBAHME CWCTEMM CHWUCAEHKMA)
VARIABLE STATE ( COCTOAHWE TEKCTDBOID MHTEPNPETATOPA)
VARIABLE DPL ( NO3UUMA AECATUYHOM TOYKKM B HUCAE)
VARIABLE CsP ( ANA KOHTPO/AbHOTrO XPAHEHWA YKABATENA)
VARIABLE HLD ( YKA3BATENb BEPWMHM BY9EPA "PAD")
VARIABLE BLK ( HOMEP BXOAHOTO 3KPAHA WAK HONb)
VARIABLE >IN ( NO3WUMA OMEPEAHOM NUTEPHN HA BXGAE)
VARIABLE SPAN ( YNCN0 NWUTEP, BBEAEHHNX N0 "EXPECT")

VARIABLE #TIB  ( YACAND NWUTEP, BBEAEHHNX B EYPEP “TIB")
VARIABLE SCR  ( HOMEP 3KPAHA, PACNEYATAHHOrO B *LIST")
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3kpaH HoMep 9

( 31,03.86 DUP ?DUP DROP SWAP OVER >R R)> R@ RDROP ROT )
CODE DUP  ( W=->W,W) RW! PULL, PUSHRW! B, END-CODE

1 ?0UP ( W=>W, g 0->0 ) DUP IF DUP THEN j

CODE DROP  ( W=-> ) RBTACK RTWO AR, RNEXT BR, END-CODE
CODE SWAP ¢ W1,W2->W2,HW1)

14 LHRW12 BAL, RW2 SECOND STH, PUTRW1 B, END-CODE
CODE OVER ( W1,W2->W1,W2,81) RW! SECOND LH, PUSHRW! B, END-CODE
CODE >R ( W-> ) RWI POP, RWI RPUSH, RNEXT BR, END-CODE
CODE R> { =>W) RW1 RPOP,  PUSHRW1 B, END-CQDE
CODE RE ( =W RW1 RPULL, PUSHRWI B, END-CODE
CODE RDROP ( => ) RRET RTWO AR, RNEXT BR, END-CODE
t ROT ¢ N1,N2,N3->N2,N3,N1 ) >R SWAP R> SWAP j

3upaH HOoMep 10

( 31.03.86 HERE ALLOT ALIGN ALIGNH DP! )
CODE HERE ( =>A ) RW{ RD LR, PUSHRW! B, END-CODE
CODE ALLOT ( N-> ) RD FIRST AH, POP B, END-CODE
CODE ALIBN ( N=> ) RWi 0 (, RD RFORTH LA,
0 (, RWL O MVI, 1 (, 7 RW! ), O (, RNI MVL,
RW! PULL, RW2 RWi LCR, RD RW1 AR, RD 0 BCTR,
RD RW2 NR, POP B, END-CODE
s ALIBNH  ( => ) 2 ALIGN j
CODE DP! (¢ A-> ) RD PULL, RD RMASK NR, POP B,
END-CODE

Sxpan Homep 11

{ 31.03.86 ‘0! & C! Ca , C, EXECUTE )

CODE ! ( W,A-> 3ACNATD W NO AAPECY A) 14 LHRW12 BAL,
RW2 RMASK NR, RW1 0 (, RW2 RFORTH §TH, 2POP B, END-CODE

1 0! (A=>) 0 EWAP !

CODE @ ( A->W PASHMEHOBATb A)  RW2 PULL, RHW2 RMASK NR,
RN 0 (, RW2 RFORTH LH, PUTRW1 B, END-CODE

CODE C& ( A->C) RW2 PULL, RW2 RMASK NR, RW1 RW1 SR,
RWi 0 ¢, RW2 RFORTH IC, PUTRWi{ B, END-COLE

CODE C! ( C,A=> ) 14 LHRW12 BAL, RW2 RMAEK NR,

RWL 0 ¢, RW2 RFORTH 8TC, 2POP B, END-CODE
( W=>) HERE 2 ALLOT !
( C=> ) HERE 1 ALLOT C!

1A
c
Dé EXECUTE ( CFA-> ) 14 POP, NEXT! B, END-CODE

Yo

3kpan Homep 12

{ 31.03.86  ROLL PICK 2DUP 2DROP 2SWAP 20VER 2ROT !}
CODE ROLL ( WN,WN=1,...,NO,+N=DHN=1,... WO ,WN)
RW2 PULL, RW2 RW2 AR, ERCOND8 BM, RW1 SECOND (, RW2 LH,
BEGIN, O FIRST (, RW2 LH, 0 SECOND (, RW2 STH,
RW2 RTWO SR,  7NP UNTIL, POPPUTL B, END-CODE
CODE PICK C WNy... WO, +N=DHN,...,HO0,WN)
RW2 PULL, RW2 RW2 AR, ERCOND8 BM,
RW1 2 (, RW2 RSTACK LH, PUTRW! B, END-CODE
+ 20UP ( WD-)WD,WD) OVER OVER j
s 2DROP ( WD->)  DROP DROP
1 25WAP ( WD1,WD2-3WD2,WD1) 3 ROLL 3 ROLL |
+ 20VER ( WDi,HD2->HD1,WD2,WD1) 3 PICK 3 PICK j
1 2ROT { WDi,WD2,WD3->WD2,WD3,WD1) 5 ROLL 5 ROLL §
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3kpan Homep 13

( 31.03.86 AND OR XOR NOT O= OC . )
CODE AND  ( W1,W2-DW3)
14 LHRW12 BAL, RW! RW2 NR, POPPUTL B,  END-CODE
CODE OR { Wi, W2=5W3)
14 LHRW12 BAL, RWL RW2 DR, POPPUT! B, END-CODE
CODE XOR  ( W1,W2-)W3)
14 LHRW12 BAL, RW1 RN2 XR, POPPUTI B, END-CODE
P NOT ¢ W1-DW2 ) =1 XOR )
CODE 0= ( W-JF) RWL RWL SR, RW2 PULL, RW2 RW2 LTR,
PUTRNL BNZ, RW1 0 BCTR, PUTRW1 B, END-CODE
CODE 0< ( N->F) RW1 RWL 'SR, RW2 PULL, RW2 RW2 LTR,
PUTRWI BNM, RWL O BCTR, PUTRWL B, END-CODE

8xpan Homep 14

( 31.03.86 §>D DABS DNEGATE D+ D- DUK )
CODE 8>D ( N->D ) RW1 PULL, PUSH2RW! B, END-CODE
CODE DABS ( D1--D2)14 LRW! BAL, RW1 RW, LPR, 2PUTRW! B, END-CODE
CODE DNEBATE ( WD1->HD2)
14 LRW! BAL, RW1 RW1 LCR, 2PUTRW{ B, END-CODE

CODE D+ ( WD1,WD2->WD3) '
14 LRW12 BAL, RW1 RW2 AR, 2POPPUTL B, END-CODE
CODE D- ( WD1,WD2->KWD3)

14 LRW12 BAL, RW1 RW2 SR, 2POPPUT!I B, END-CODE
CODE DU< ¢ UD1,UD2->F) 14 LRW12 BAL, 0 0 SR, RW1 RW2 CLR,
?L IF, 0 0 BCTR, THEN, RETACK & (, 0 RSTR"K LA,
0 PUT, RNEXT BR, END-CODE

IkpaH HoMep 13

( 31.03.86 D/MOD D/ DMOD DO= D= DOK DK D2/ )

CODE D/MOD ¢ D1,D2->D3,D4) 14 LRW12 BAL, 1 RWi LR, 0 RH2 LR,
RWi1 32 BRDA, RW1 O DR, 1 O XR, 1 1 LTR, ?M IF, RH1 0 AR,
RW2 0 BCTR, THEN, RW1 TEMP 8T, FIRST 4 +(, 4 ), TEMP MVC,
RW! RW2 LR, 2PUTRWi1 B, END-CODE

1 D/ ( D1,D2-5D3) D/MOD 2SWAP 2DROP j

t DMOD ( D1,D2-3>D3) D/MOD 2DROP §

1 D0= ( WD->F) OR 0= j

t D= ( WD1,WD2-)F). D= DO= 4

1 DOC ( D-DF)  SWAP DROP 0< )

1 D¢ D1,02->F)  D- DOC §

CODE D2/ ( Di-3D2) 14 LRWi BAL, RW1 1 SRA, PUTRW{ B, END-CODE

Skpan nomep 16

( 09.09.86 UM/MOD U< M/MOD DMAX DMIN )
CODE UM# ( Ui,U2->UD) 14 LHRW12 BAL, RW1 RMASK NR,
RW2 RMASK NR, RW1 RW1 MR, RW{ RW2 LR, 2PUTRW{ B, END-CODE
CODE UM/MOD ( UD,u1->U2,U3) 1 POP, 1 RMASK NR, 14 LRNi BAL,
RSTACK RTWO SR, RW2 RW! LR, RW1 RW! SR, RWi 1 DR,
RW1 FIRST 4 +(, S8TH, RW{ RW2 LR, POPPUT1 B, END-CODE
CODE W ( UL,u2=>F) RWi RW1 SR, RW2 PULL, RW2 RMASK NR,
0 SECOND LH, 0 RMASK NR, O RW2 CR, POPPUTY BNL,
RW1 O BCTR, ( PE3YALTAT "WCTHHA")  POPPUT! B, END-CODE
1 M/MOD ( UD1,U2->U3,UD4) SR O R@ UM/MOD R> SWAP >R UM/MOD R) j
1 DMAX ¢ D1,D2->D3) 20VER 20VER D< IF 2SWAP THEN 2DROP )
t DMIN ( D1,D2->D3) 20VER 20VER D< NOT IF 28WAP THEN 2DROP )
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3kpan Homep 17

( 31,03.86 NEBATE ABS + = 14 1= 2+ 2= 4! (4! )

CODE NEBATE ( W1->W2) RW{ PULL, RW1 RW! LCR, PUTRWL B, END-CODE
1 ABS ( N1->+N2) S>D DABS DROP j

CODE + 14 LHRW12 BAL, RW! RW2 AR, POPPUTI1 B, END-CODE
- Wi,W2-5U3) NEGATE +

(
21+ WI-DHW2) 1+
1= WE=ONW2) =1+
t 2+ ( W1=D>W2)

2+
1 2= ( Wi-OW2) 2 -
CODE +! ( W,A=>) 14 LHRW!12 BAL, RW2 RMASK NR, RW1 0 (,
RW2 RFORTH AH, RW1 0 (, RW2 RFORTH STH, 2POP B, END-CODE
11+ (A=) 1 BWAP +!

3kpan Homep 18

( 03,10.86 M¥ M/ % /MOD / MOD #/MOD #/)

CODE H% ( N1,N2->D) RW1 SECOND LH, RW! FIRST MH, 2PUTRW1 B,
CODE M/ ¢ D,N1->N2,N3) 1 POP, 14 LRH1 BAL, RSTACK RTWD SR,
RW! 32 GRDA, O RWI LR, RW1 L DR, 0 1 XR, 0 O LTR,

M IF, RW1 1 AR, RW2 0 BCTR, THEN, RW! FIRST 4 +(, STH,
RWI RW2 LR, ( YACTHOE) POPPUTL B, END-CODE
$ % ( NI,N2-5N3)  M% DROP j
:+ /MDD ( NI,N2->N3,N4) DR §>D R M/ j
+ / ( N1,N2-3N3)  /MOD SWAP DROP j
1+ MOD ( Ni,N2-3N3) /MOD DROP j
+ #/MOD ( N1,N2,N3-3N&,N5) DR M# R> M/ |
v 8/ { N1,N2,N3-3N4) #/MOD SWAP DROP j

Skpan nomep 19

31.03.86 CPABHEHWA W PABPEWEHWA B WATOM KOAE)
0<> ( N->F) 0= NOT

- e e o

= ¢ Wi, W2->F) - 0=y
{2 ( Wi,W2->F) =00
< ¢ N1,N2->F) -0<
1 XMARK ( =>A ) HERE 0 ,
+ JRESOLVE ( A->) HERE SWAP ! ;
t (MARK ( =>A) HERE
i <RESOLVE ( A->) , 3

xpan Howep 20

( 31.03.86 SP@ SP! RP@ RP! 2/ 2¢ 28 2! DEPTH)
CODE 5P@ ( ->A) RWL RSTACK LR, RWL RFORTH SR, PUSHRW! B,
CODE SP!  ( A-> )  RSTACK PULL, RBTACK RMABK NR,
RSTACK RFORTH AR,  RNEXT BR, END-CODE

CODE RPE ( ->A) RW1 RRET LR, RW1 RFORTH SR, PUSHRWL B, END-CODE
CODE RP! ( A-3) RRET POP, RRET RMASK NR,

RRET RFORTH AR,  RNEXT BR,  END-CODE
CODE 2/ ( Wi->W2 ) RWi PULL, RWL { SRA, PUTRW1 B, END-CODE
1246 ( WI-DW2 ) DUP + i
' 20 { A->HD) DUP 2+ @ SWAP @°;
t 2! { WD,A-3) DUP >R ! R> 2+ ! j
t DEPTH  ( ->+N)  SP& S0 @ SWAP - 2/ |
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3kpan Homep 21

{ 31.03.86 CMOVE  CHOVE> )
CODE CMOVE ¢ A1,A2,U->) 14 LHRW12 BAL, RW2 RMASK NR, 2 =F BZ,
RW1 RMASK NR, RW! RFORTH AR, 1 FIRST 4 +(, LH, 1 RMASK NR,
1 RFORTH AR, O 256 LA, 1 =F B, BEBIN,
0 (, 256 RW1 ), 0 (, 1 MVC, RW1 O AR, 1 O AR,
1 =H RW2 0 SR, 7M UNTIL, RW2 O BCTR, RW2 0 AR,
7NN IF, RW2 3 =F EX, THEN,
2 =H RSTACK & (, 0 RSTACK LA, RNEXT BR,
3=HO0(, 1 RW1 ), 0 (, L MVC, END-CODE
CODE CMOVE> ( A1,A2,U->) 14 LHRWi2 BAL, RW2 RMABK NR, 1 =F BI,
RW1 RMASK NR, RW1 RFORTH AR, RW! 0 BCTR,
1 FIRST 4 +(, LH, 1 RMASK NR, 1 RFORTH AR, 1 0 BCTR,
DO, 00 (, 1 RW2 IC, 0 O (, RW1 RW2 STC, RW2 LODPBCT,
1 =H RSTACK & (, O RSTACK LA, RNEXT BR, END-CODE

3KkpaH WoMep 22
31.03.86  FILL ERASE BLANK COMPILE [ 1 MIN MAX HEX DECIMAL)

1 FILL { AyU,C=>) SWAP ?DUP IF >R OVER C!
DUP 1+ R> 1- CMOVE EXIT THEN 2DROP j

+ ERASE ( AyU-> ) 0 FILL y

1t BLANK  ( A,U-> ) BL FILL )

s+ COMPILE ( =>) R>DUP 2+ >R @ , )

[ ( =>) STATE 0! y IMMEDIATE

R (=>) -1 STATE !

CODE MIN  ( N1,N2->N3 ) 14 LHRW12 BAL, RW1 RW2 CR,
POP BNH, RW1 RW2 LR, POPPUTI B, END-CODE

CODE MAX  ( NI,N2->N3 ) 14 LHRW12 BAL, RW1 RW2 CR,
POP BNL, RWi RW2 LR, POPPUTY B, END-CODE

: HEX ( =>) 1& BASE ! j

t+ DECIMAL ( ->) 10 BASE ! j

3kpan Homep 23

{ 31,03.86 LIT 2LIT LITERAL 2LITERAL SPACE SPACES )
CODE LIT ( =>W ) RW1 0 (, RI RFORTH LH,
RI RTWD AR, PUSHRWL B,  END-CODE
CODE 2LIT ( =)D )  RWL 4 LA, RSTACK RWL ER,
RW2 0 (, RI RFORTH LA, FIRST (, 4 ), O (, RW2 MVC,
RI RWL AR, RNEXT BR, END-CODE
t LITERAL  ( W->) STATE @ IF COMPILE LIT , THEN j IMMEDIATE
+ 2LITERAL ( WD->) STATE & IF COMPILE 2LIT , , THEN j IMMEDIATE
t SPACE ¢ ->) BL EMIT
1+ SPACES ( +N=->) 0 OVER ¢ IF 0 DO SPACE LOOP EXIT THEN DROP j

Jkpan HoMep 24

( 09.09.86 UMKAW CO CHETHMUKOM: (00/ 1 I' d  LEAVE)
CODE (DO) ( U1,U2-> ) 14 LHRW12 BAL,

1 =H . 1 0 (, RI RFORTH LH, t RPUBH, Rl RTWO AR,
RW1 RPUSH, RW2 RPUSH, 2POP B, END-CODE
CODE I ( =>U TEKYWEE 3HAYEHWE CHETHWUKA LMKNA)

RW! RPULL, PUSHRW! B, END-CODE
CODE I’ ( =>U  BEPXHAA FPAHWUUA UMKAA)
RW1 RSECOND LH, PUSHRW1 B, END-CODE
CODE J ( =>U  TEKYUWEE 3HAYEHWE CHETHMKA 2-70 LUUKAA)
RW! RFIRST & +(, LH, PUSHRW1 B, END-CODE
CODE LEAVE ( ->)  RI RFIRST 4 +(, LH, RI RMASK NR,
RRET & (, O RRET LA, RNEXT BR, END-CODE
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9upan Homep 2%

( 31.03.86 +BUF BUFFER BLOCK EMPTY-BUFFERS UPDATE )
t +BUF ( A1->A2,F NEPENTH K CAEQYHHUENY BYPEPY B NYAE)
B/BUF 4 + + DUP LIMIT = IF DROP FIRST THEN DUP PREV @ -
1 BUFFER ( +N->A) OFFSET @ + USE @ DUP >R
( MUEM CBOBOAHbA BY9EP) BEGIN +BUF UNTIL UBE !
R@ @ 0< IF ( YCTAHOBAEH NPU3HAK “UPDATE")
R@ 2+ R@ @ 32747 AND WBLK THEN R@ ! RR® PREV ! R> 2+
t BLOCK ( +N->A) OFFSET @ + >R PREV @ DUP @ R® - DUP + IF
BEGIN +BUF 0= IF DROP R@ OFFSET @ - BUFFER DUP R@ RBLK
2- THEN DUP @ R® - DUP + 0=
UNTIL DUP PREV ! THEN RDROP 2+ ;
s EMPTY-BUFFERB_ ( -> )  FIRST LIMIT OVER - ERABE g
t UPDATE ( => )  PREV @ @ 32768 OR PREV @ !

dkpan Homep 26

( 31.03.86 SAVE-BUFFERS FLUSH )
t SAVE-BUFFERS ( =))
LIMIT FIRST DO I @ 32748 AND
IF 1 @ 32747 AND DUP I !
1 2+ SWAP WBLK
THEN
B/BUF 4 + +LOOP

}
1 FLUBH ( =>) GBAVE-BUFFERE  EMPTY-BUFFERS ;

3xkpan Howep 27

( 31,03.86  ENCLOSE WORD )
CODE ENCLOSE ( A,C->A,N1,N2,N3) 14 LHRWi2 BAL, RW1 RMASK NR,
RW1 RFORTH AR, 14 14 SR, 0 0 SR,
BEBIN, 0 0 (, 14 RN{ IC, 0 0 LTR, 2 =F BZ,
141 (, 0 14 LA, O RW2 CR, ?NE UNTIL, 14 0 BCTR,
2 =H 14 PUT,
BEGIN, 1 14 LR, 00 (, 1 RWL IC, 0 O LTR,
2 =F BZ, 141 (, 0 14 LA, O RW2 CR, 7E UNTIL,
2 =M 1 PUSH, RW1 14 LR, PUSHRHW1 B, END-CODE
1 WORD ( C->T ) BLK @ IF BLK @ BLOCK ELSE TIB THEN
>IN @ + SWAP ENCLOSE DIN +!
HERE >R OVER - SR + ALIGNH HERE 1+ R@ CMOVE
HERE R> 1+ ALLOT ALIGNH HERE OVER - 2- OVER C! R> DP!

dkpan Homep 28

( 31,03.86 LIT® COUNT ,* * ", (.,*/ .* C" ( .( QUIT ABORT )
CODE LIT" ( ->T ) 14 IPUSH BAL, RNEXT BR, END-CODE
t COUNT ( T->A,N) DUP 1+ BWAP C@ 2DUP + CQ& IF 1+ THEN )

t 4" (=>) C" " WORD C& 2+ ALLOT ALIGNH ;

1 * (=>T) ?COMP COMPILE LIT* ,* j IMMEDIATE

g ". (T=>) COUNT TYPE

CODE (.*) ( =>) 14 IPUBH BAL, 14 BGOTOD BAL, 1 *. [

t .* (=>) 7COMP COMPILE (.") ," y IMMEDIATE

1 C* ( ->C) BL WORD 1+ C& (COMPILE) LITERAL j IMMEDIATE
1 ( (=> C" ) WORD DROP ; IMMEDIATE

t .0 € => C" ) WORD COUNT TYPE j IMMEDIATE

t QUIT ¢ ->) [COMPILElI [ &0 @ S8P! RO @ RP! ®OPT-CHCTEMA
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3xpan Homep 29

¢ 31,03.86 NPOBEPKM W CHTHAAMBAUMM 05 DBUEKAX )

1 ?ABORT ( F,T->) GSWAP IF COUNT CR TYPE ABORT THEN DROP j
CODE (A*) ( F->) 14 IPUSH BAL, 14 GOTOD BAL, 1 ?ABORT [ END-CODE
1 ABORT" ( F->) COMPILE (A"™) ," § IMMEDIATE

3 ABORT8 ( =>) -1 ABORT" HENPABMALHDE 3HAYEHME B CTEKE" )

s+ !CSP ( =>) SP@ CSP ! j

1 7CSP ( ->) SP@ CSP @ - ABORT" CEMACA YKASATEAL CTEKA" j

1 ?7PAIRS ( N1,N2-> ) - ABORT" HENAPHWNE CKOBKM" j

CODE ?+ ( N->N ) FIRST 128 TM, RNEXT BZR, ERCOND8 B, END-CODE
1 ?COMP ( ->) STATE @ NOT ABORT" TPEBYETCA PEXUM KOMOWARLMKM' §
+ BADWORD ¢ T=» CR *. " 7" ABORT }

Sxkpan Homep 30

( 31,03.86 >BODY BODY> >LINK LINK> LONAME N>LINK >NAME NAME) )

1 »BODY ( CFA->PFA) 2+

1 BODY> ( PFR->CFA) 2-

t JLINK ( CFA->LFA) 2- 4

1 LINK> ¢ LFA=>CFA) 2+ )

CODE L>NAME ( LFA-)NFA) RW2 PULL, RW2 RMASK NR, RW1 RW2 LR,
14 4LENG LA, t 1 SR, DO, RW1 RTWO SR, 1 O (, RWl RFORTH IC,
1 LENGIMSK N, 02 (, 1 RW1 LA, O RW2 CR, PUTRW{ BE,

14 LOOPBCT, PUTRW! B, END-CODE

N>LINK ( NFA->LFA) DUP C@ 31 AND + 2+ 3
PNAME ( CFA-NFA) JLINK L>NAME )

NAME> ( NFA->CFA) N>LINK LINK)> j

-~ e e

3xpan womep 3t
31.03.86 LATEST DEFINITIONS SMUDGE UNSMUDGE IMMEDIATE ID.)

(

1 LATEST  ( -)NFA)  CURRENT @ @ j ( (;CODE/ RECURSE)
t DEFINITIONS ( =->) CONTEXT @ CURRENT !

+ SMUDBE ( =>) LATEST C@ [ &SFLAG ) LITERAL OR LATEST C! gy
]

UNSMUDGE ( =>)  LATEST C@ [ 255 &SFLAG - 1 LITERAL
AND LATEST C! )
IMMEDIATE ( ->) LATEST C@ [ &IFLAG 1 LITERAL OR LATEST C! j
ID. ( NFA=> ) DUP 1+ SWAP C@ [ 4LENG 1 LITERAL AND
2DUP + C@ IF 1+ THEN TYPE SPACE ;
(;CODE) ( =>) R> LATEST NAME> ! 3
RECURSE ( =>) LATEST NAME> , j IMMEDIATE

3kpan noMep 32

31.03.86 CONSTANT VARIABLE 2CONSTANT 2VARIABLE 1 )
?LOADING ( =>) BLK & 0= ABORT" HET DBPAEDTKW 3KPAHA"
?6AP ( N->) HERE + SP@ SWAP U ABORT" WCHEPNAHWE NAMATU" 4
?STACK ( =>) S0 @ SP@ U< ABORT" UCHEPNAHME CTEKA" 10 7GAP j
CONSTANT ¢ W-> ) CREATE , ;CODE

RWL 0 (, 14 RFORTH LH, PUSHRW1 B, END-CODE
VARIABLE ( => ) CREATE 0 , j
2VARIABLE ( -> ) CREATE 0 , 0 , §
2CONSTANT ( WD-> ) CREATE , , DOES)> 2@ ;
+ ( =>) !CSP CREATE ) SMUDGE ;CODE

RI RPUSH, RI 14 LR, RNEXT BR, END-CODE

t ) (=>) ?CSP COMPILE EXIT UNSMUDBE C[COMPILE] [ ; IMMEDIATE

o en ne W
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3xpan Homep 33-
( 09.09.86 FORTH FORTH# FL# VOC-LINK VOCABULARY VOCABULARY#)

VOC FORTH 4DWORD H, ( FORTH-83)
A: FORTH# LASTWORD  ( BXDA B CNMCOK CADBAPHWX CTATEM)
At FL# 0 H, ( NONE CBASM ANA CNUCKOB CTATEN)

CREATE VOC-LINK FL# ( BXOA B CNMCOK CNUCKOB CTATEW)
s VOCABULARY ( -> ) CREATE [ &DWORD ] LITERAL ,
LIT [ FORTH# 3
CONTEXT @ - IF CONTEXT @ 2- ELSE 0 THEN ,
HERE VOC-LINK @ , VOC-LINK ! DOES>
[ THERE 4 - 1A: VOCABULARY® 1
2+ CONTEXT ! ;

1 FORTH-83 ( =>) FORTH DEFINITIONS DECIMAL j

Gkpan Homep 34

{ 31.03.86 (FIND/ )
CODE (FIND) ( =1,AN,...,A1,T->CFA,C,TF/FF ) RW2 POP,
RUZ RMASK NR, RW2 RFORTH AR, ( DEPAEW) 0 0 SR,
00 (, 0 RW2 IC, O LENGIMSK N, ( AAMHA) 1 1 SR, 1 0 BCTR,
BEGIN, RW1 PULL, ( BXDA B DHEPEAHOA CAMCOK CADB) 2 =F B,
BEGIN, RW1 RFORTH AR, 14 0 (, O RW1 IC, 14 LENGMASK N,
14 0 CR, 7€ IF, 14 4 =F EX, 3 =F BE, THEN,
14 LENGIMSK N, RW1 2 (, 14 RWL LH,
2 =H RW1 RMASK NR, 72 UNTIL,
RSTACK RTWO AR, 1 FIRST CH, ?E UNTIL, PUTRW!L B,
BEGIN, RSTACK RTWO AR, 3 =H 1 FIRST CH, ?E UNTIL,
00 (, ORWI IC, RWL RFORTH SR, RW1 4 (, 14 RW1 LA,
RWI PUT, 0 PUSH,  RWI 1 LR, PUSHRW! B,
4= 1 (, 1 RNl ), 1 (, RH2 CLC, END-CODE

Skpan Homep 395

( 31.03.86 FIND ~FIND )
1 FIND ( T=2A,N)
DUP >R -1 LIT [ FORTH#% ] @
CURRENT @ @ 2DUP = IF DROP THEN
CONTEXT @ @ 2DUP = IF DROP THEN
R> (FIND) DUP IF
DROP ROT DROP [ &IFLAG 1 LITERAL AND IF 1 ELSE -1 THEN
THEN .

i
s -FIND ¢ =>A,N)  BL WORD FIND 3

3kpan Homep 3Ib

{ 09.09.86 CREATE  DOES)> )
s CREATE ( =») 100 7GAP
ALIBNH -FIND SWAP DROP  IF
HERE ID. .® YXE ECTh * THEN
HERE DUP C& WIDTH AND 2+ ALLOT ALIGNH
HERE OVER - 2- OVER C! LATEST , CURRENT @ !
LIT [ CREATE® 1 , )

¢ DOES> ( => ) COMPILE (;CODE) 2LIT
[ DOES# B, 1, , ; IMMEDIATE
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3kpan womep 37

( 31.03.86 PAD HOLD ALPHA <% #> & #5 BSIGN )
1t PAD ( =3A) HERE 100 + j
t HOLD ¢ C-> ) -1 HLD +! HLD @ C! 4
CODE ALPHA ( N->C) RW2 FIRST LH,
RWi RWL1 SR, RWi1 1 =F (, RW2 IC, PUTRW! B,
1 =H C,' 0123456789ABCDEFGHIJKLMNOPQRETUVNWIYZ'
END-CODE
<# (->) PAD HLD ! ;
#> ( D->A,+N) 2DROP HLD @ PAD OVER -
# (. D1->D2) BASE @ M/MOD ROT ALPHA HOLD j
#5 ( D->0,0) BEGIN # 2DUP OR 0= UNTIL
SIGN ( N=>) 0< IF C* - HOLD THEN

SKkpan Homep 38

( 31,03.86 D.R D. .R. H. U. U,R ? )
t D.R ( Dy#N-> ) 7?7+ >R DUP >R DABS
<# #8 R> SIGN #> R> OVER - BPACES TYPE )
t+ D. (D->) 0 D.R SPACE j
1 R ( N1,+N2->) >R 8> R> D.R}
t . (N->) 8> D. 3
t Ho ( N=>) BASE @ BWAP O HEX <# # # ¥ # #> TYPE SPACE
BASE !
1 U. (U= 0 D.j
1 U.R ( U,#N=>) >R 0 R> D.R §
1 ? (R=>) @ .

xpan nomep 39

( 31.03.86 DIBIT CONVERT NUMBER )
DIBIT ( C,N1->N2,TF/FF) 0 ROT ROT 0
DO I ALPHA OVER = IF 2DROP I -1 O LEAVE THEN LOOP DROP j.
t CONVERT ( WD1,A1->WD2,A2)
BEGIN 1+ DUP >R C@ BASE @ DIGIT WHILE
SWAP BASE @ UM% DRDP ROT BASE @ UM# D+
DPL @ 1+ IF DPL 1+! THEN R> REPEAT R> )
s NUMBER ( T->WD)
0 0 ROT DUP >R COUNT OVER + OVER CR C" - =
DUP >R SWAP >R IF ELSE 1- THEN -1
BEBIN DPL ! CONVERT DUP R® < WHILE DUP Ca
C" . <> IF RDROP RDROP R> BADWORD THEN 0
REPEAT DROP RDROP R> IF DNEGATE THEN RDROP )

SkpaH HoMep 40

-

31.03.86 EXPECT QUERY INTERPRET ®OPT-CMCTEMA X )
t EXPECT ( A,+N-> ) DUP >R (EXPECT) DUP SPAN !
TYPE R> SPAN @ - IF SPACE THEN j
+ QUERY ( =>) TIB 80 EXPECT >IN 0! BLK 0! SPAN @ #TIB !
INTERPRET ( =-3) BEGIN -FIND ?DUP IF
1+ IF EXECUTE ELSE STATE @ IF , ELBE EXECUTE THEN THEN
ELSE NUMBER DPL @ 1+ IF (COMPILE) 2LITERAL
ELSE DROP [COMPILE) LITERAL THEN THEN ?STACK ABAIN ;
t $OPT-CMCTEMA ( ->) BEBIN QUERY INTERPRET AGAIN j
CODE X ( ->) BABNTL-X ( HYNEBOW KOA BMECTO BYKBbH “X")
EXIT# B, END-CODE IMMEDIATE
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Supan Homep 41

( 31.03.86 -TRAILING * [') ([COMPILE] LOAD THRU 8 ==> )
CODE -TRAILING ( A N1- 3A,N2) 14 LHRW12 BAL, RW1 RMASK NR,
RW1 RFORTH AR, O RW1 LR, RW! RW2 AR, BEBIN, RW1 0 CR,
i =F BNH, RW1 0 BCTR, 0 (, RW! &4 CLI, ?NE UNTIL, 0 0 BCTR,
=H RW1 0 SR, PUTRWL B, END-CDDE
' ( -3>CFA)  -FIND 0= IF BADWORD THEN j
[T (=>) 7?COMP ' (COMPILE] LITERAL ; IMMEDIATE
CCOMPILE] ¢ =>) ~FIND IF , EXIT THEN BADWORD ; IMMEDIATE
LOAD  ( N-» MHTEPNPETUPOBATE BADK C HOMEPOM N)

>IN @ DR BLK @ >R BLK ! >IN 0! INTERPRET R> BLK ! R> >IN ! j
1 THRU ¢ N1,N2-> WHTEPNPETUPOBATL BAQKM OT N1 AO N2)

1+ SWAP DO I LOAD LOOP ;
38 ( =>)  ?LOADING RDROP j IMMEDIATE
==> ( =>) 7LOADING >IN 0! BLK 1+! 3 IMMEDIATE

- e = pa

dkpan Homep 42

( 09.09.86 DUMP  BNAPBTK 8. R. )
s DUMP (A, U=> PACNEYATATb U EARTOB) DUP IF
BASE @ >R HEX OVER + SWAP DO CR I <# C" # HOLD
015 D0 DUP I + C@ HOLD -i +LDOP C" # HOLD
0 15 DO BL HOLD DUP I + Ce 0 # % 2DROP -1 +LOOP BL HOLD
BL HOLD O # & # # #> TYPE 1é6 +LOOP R> BASE ! ELSE 2DROP THEN )
1 SNAPSTK RDROP CR ". ." , BCErD 3HAYEHMR *
2DUP SWAP - 2/ DUP . 0 SWAP < IF ." (BEPUMHA CNPABA)" CR
2- DD I @ . -2 +LOOP ELBE 2DROP THEN }
s 8. (=) S6P@ 50 @ " CTEK AAHHHWX" SNAPSTK 3}
1 R. ¢ =>) RP@ 2+ RO @ " CTEK BOSBPATOB" SNAPSTK j

GHpan womep 43

( 31,03.86  ,VOC (VOC/ VOCS )
 JVOC  ( PFA+2-> ) 2- BODY) >NAME ID. §
1 (VOC)  ( PFAL+2-3PFA2,N) Qo

BEGIN OVER DUP IF @ [ &DWORD 1 LITERAL <> THEN
WHILE 1+ ( CHETHMK CNOB) SWAP N>LINK @ SWAP REPEAT j
1 VOCS ( => ) -1 [') FORTH >BODY 2+
CURRENT @ ,* CNWCOK CURRENT: " DUP .vOC OVER @ OVER @ =
IF DROP THEN CONTEXT @ ." CNHCOK CONTEXT: " DUP .vOC
OVER @ OVER @ = IF DROP THEN
CR ." CTAHAAPTHHMA NOPAAOK NOMCKA: "
BEBIN 2- BEGIN 2+ DUP .vOC (vOC) DROP DUP 0= UNTIL
DROP DUP =1 = UNTIL DROP
CR ." HAAWYHNE CNUCKM CNOB: " VOC-LINK @
BEGIN DUP 2- .vOC @ DUP 0= UNTIL DROP

3kpan Homep 44

( 31.03.86 WORDE )
1 WORDS ( => )
«" CAWCOK “ CONTEXT @ DUP .vOC DUP (vOC)
." BCEr0o cnAoB - * ., .* CAEAYRYMM CNUCOK - *
?DUP IF 2+ ,VOC THEN
CR @ BEGIN DUP DUP IF @ [ &DWORD 1 LITERAL <> THEN
WHILE DUP C@ [ &SFLAG 1 LITERAL AND 0=
IF DUP ID. SPACE THEN
N>LINK @ REPEAT DROP j
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3kpan Howep 48

31.03,86  (FORBET/ FORGET REMEMBER FORGETO )
(FORGET) ( A-> WUCKNW4UTb BCE CAOBA BHWUWE AAPECA A)
DUP FENCE @ UC ABORT" 3AWMTA ND FENCE"
>R VOC-LINK @
BEGIN R& OVER U< WHILE
FORTH DEFINITIONS
@ DUP VOC-LINK !
REPEAT ( AOWAW AD CNWCKA, TFAE ECTb 3TO CNOBO)
BEGIN DUP 4 -
BEGIN N>LINK @ DUP RE U< UNTIL
OVER 2- ! @ ?DUP 0=  UNTIL R> DP! j
FORGET ( ->) ' >NAME (FDRBET) ;
REMEMBER ( =->) CREATE DOES> (FORGET) )

gxpan Homep 44

31.09.86 (#SCR/ LIST SCR? INDEX )
(#SCR)  ( N->A,T NEPEBECTM HOMEP N 3KPAHA B TEKCTOBOE MMA)
BABE @ >R DECIMAL 0 <# #5 #> R> BASE ! §
LIST ( N=> PACNEYATATb 3KPAH N, 3ANOMHATL EFD B "SCR")
DUP BCR ! CR ." 3KPAH " DUP (#BCR) TYPE
BLOCK 16 0 DO DUP I &4 # +
CR I 3 .R BPACE &4 TYPE LOOP DROP

3KkpaH HoMep 47

31.03.86 CTAHAAPTHHE CTPYKTYPH YNPABAEHUA )

BEGIN ?7COMP <MARK 1 4 IMMEDIATE
UNTIL 1 7?PAIRS COMPILE ?BRANCH <RESOLVE j IMMEDIATE
AGAIN i ?PAIRE COMPILE BRANCH <RESOLVE j IMMEDIATE

IF ?COMP COMPILE ?BRANCH >MARK 2 } IMMEDIATE
THEN 2 7PAIRS DOREBOLVE IMMEDIATE
ELSE 2 ?PAIRS COMPILE BRANCH >MARK

SWAP JREBOLVE 2 ; IMMEDIATE
WHILE 1 ?PAIRE 1 [COMPILEI IF j IMMEDIATE
REPEAT >R >R (COMPILE] AGAIN

R> R> ([COMPILEl THEN IMMEDIATE
Do 7COMP  COMPILE (DD) >MARK <MARK 3 j INMMEDIATE

LOOP 3 ?PAIRS COMPILE (LOOP) <RESOLVE >RESOLVE j IMMEDIATE
+L0OP 3 ?PAIRE COMPILE (+L0OOP) <RESOLVE >RESOLVE § INMEDIATE

Ipunroscenue 2.
PacnpoctpaHeHHble GopT-cHCTEMDI

dur-popr. Cucrema paspaborana B 1978 —

1980 rr. rpynmoéi H3 9 CHCTeMHBIX NPOrPAMMHCTOB B
CIIA — I'pynnoii no si3biky ®opt (FORTH Interest Group),
JKeJMaBIUHX CAe1aTh 3TOT fA3bIK YAOGHBIM CpPEICTBOM
NporpamMMHpoOBaHus 1/ nepcoHanbHbix IBM [28]. Cucre-
Ma peasn3oBaHa JJis uejoro paga IBM c pasnnuHoi apxu-
TEKTYpPO#. B Haurell cTpaHe nosyyuna pacnpocTpaHeHHe Ha
9BM CM-4 c onepaunonnsiMu cucremamMu OC PB, PA®OC
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H 6e3 onepauuoHHOH cHcreMmbl. Ee sapo, HanucaHHoe Ha
Makpos3blke accemOJiepa, 3anumaer ot 4 go 5 K 6ait u
nocje 3arpy3ku B namsarb 9BM nossoJsieTr BBOIHTH cie-
LylollHe OINpEeJeNeHHs] YyxKe HEeNOCPEeNCTBEHHO Ha f3blKe
®opr. O6ui o6bem cioBaps — okogo 8 K (220 caos).
B peanusanuu npuMeHeHn KocBeHHbil WHTHIH Kox. Mmelorcst
3arpykaeMblii accem6sep H TE€KCTOBLIA pegaKTop.

®opr-CM. Cucrema paspa6orana B JleHuHrpane
C. b. KaneBuim (JIT'Y) u U. A. lllenapukosbim (JIMTMO)
Ha ocHoBe craHpapta «Popt-83». Mcnoab3yercs ¢ 1985 r.
Ha DBM CM-3, CM-4, [I1BK, «daektponuka-60», BK0010.
CyioBapb BKJOUaer okoso 350 cjoB, ero o6mui 06bem —
10,5 K. B 3aBHcHMOCTH OT reHepanuu MOxeT paboTaThb
non onepauHonHbiMu cicreMamd OC PB, PA®OC uau 6es
OMepanHOHHOH cHcTeMbl ¢ MepdOJeHTOYHOH 3arpyskH.
B peannsanuyu npuMeHeH KOCBeHHbIH WHTHIH Koa. Mmetorcst
cBf13b ¢ (paknoBo# ciucreMolt coorBetcTBylolleli OC, 3arpy-
KaeMblll CTPYKTYPHBIH acceMbJiep ¢ MeTKaMH, CTPOKOBBIH
H 5KpaHHbIH pejaKTOophl, LejeBast KOMIHJSILHS.

dopt-Tapty. Cucrema paspaborana B BLl Tap-
TYCKOTO rocynapcTBeHHOro ynuBepcurera P. B. Bajinacre u
A. 3. IOypukom nns onepanuoHHbix cucreM OC PB (uc-
nosbayercss ¢ 1983 r.) u IOHUKC (c 1985 r.). Snpo
cucreMbl 3anuMaer 8 K Gaiit u Bxmouaer 270 cios. CH-
cTeMa sIBJsIeTCSl paclidpeHHeM craHpapra <«Pur-gpopr».
B peanusauuu npuMeHeH OpsiMOH IUHTBHIH koi. KMMeercs
BCTPOEHHBIH acceMbiep, B OTTPAHCAHPOBAHHOM BHAE 3aHH-
malounii 1 K 6aiiT. BcTpoeHHbIH TeKCTOBBIH pefakTop
mass OC PB wuMmeeT TOJNBKO CTPOKOBBIH peXUM, AJS
OC IOHHKC peannsoBaH skpaHHbIH BapuaHT. CHcTema
HCMO/b3yeTcsl B YueGHOM mponecce H KaK HHCTPyMeHTalb-
Hoe cpeznctso i HHUP [20].

®op1-K580. Cucrema paspaborana B JII'Y B. A. Ku-
puannabiM, A. A. Kny6osuuem 1 H. P. Ho3npyHoBeiM a5t
mukpornponeccopa K580. Mcnonbsyercsa ¢ 1983 r. Cucrema
JIErKO TepeHoCHTCsl Ha Jo6oe 060pyoBaHue Ha 6ase K580,
B YaCTHOCTH OHa YycrewHo mepeHeceHa Ha EC-7970,
CM-1800 (mom ympasaennem OC «Cu-Ilu-dm»), Kl1-10,
KTC JIUYC, KYBT «fImaxa», KYBT «Kopser» u GoJblioe
YHCJIO MeJKOCePHHHBIX MHKpOoDBM. BkiloyeHa B KOMILIEKT
3aBojcKoii mocraBku EC-7970 B cocraBe mporpamMMHOro
kommiaekca SHYC. $mpo cucrembl 3anumaer or 8 no
12 K 6aiiT 1 HacuuTbiBaeT okosio 300 cioB. CHcTéma sBJsA-
eTcsl pacwupeHHeM cranpapra «®Popr-83», BkAOUaer BCe
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CTaHAapTHble DaCIUMPEHHs H DSAL CJIOB AJs B3aHMOAeH-
CTBHSI C OMepalHoOHHOH CHCTEMOH H  amnmapatypoH
YCTPOMCTB, a TakxXe It pa3paGoTKH H OTJNAAKH IPOTpaMM.
ViMeloTcsl OTHENbHO 3arpyxaeMble makeTel ajsi paGoTbi
¢ yucaaMH B ¢opmate ¢ nuaBamolled TOUKOH, AJs JHaJM0-
roporo o6yueHus si3plky Ooprt, AMA LeJeBOH KOMIHAALNH
U TOCTPOEHHS] KOHEYHOro MPOrpamMMHOrO NpPOAYKTa, pas-
Mmeiaemoro B [13Y u (uau) O3Y. B peanusanuy npuMeHeH
npsMO# WHTBIA KOA. BCTpoeHHbl#t cTpyKTypHBIA accembiep
paspeluaeT HCIOJIb30BaHHe MeTOK. FimeeTcs 1Ba TeKCTOBBIX
penakTopa — IMOCTPOYHBIH H MO3KPaHHBIM.

®op1-EC. Cucrema paspa6oraHa B JIEHHHrpaJACKOM
HHCTUTYTe HHpopMaTHKH H asBTomatuzauud AH CCCP
(JIMUAH) C. H. Bapanoseim mass EC 3BM [2] non
ynpasienrnem OC EC u CBM EC. flapo cucrembl 3anumaer
13 K 6aiit u.nacuuteiBaer 350 cioB. CHcrema fiBjsieTcs
pacwkpenuem crangapra «®Popr-83», BKJIOYAET BCe
CTaHAapTHblE PACLIMPEHHS H PAJ CJOB JJs B3aHMoJeli-
CTBHS C ONMEpPalHOHHOH CHCTeMOH, I paboThl C YEThIpeX-
6afTHBIMH MALIMHHBIMH ajapecamu, AJsl pa3pabOTKH H OT-
Janxu nporpamm. Mmelorcss oTjenbHO 3arpyxaeMble na-
KeThl /51 paGoThl ¢ uHMciIaMH B ¢opmare ¢ niaBaiouled
TOUKOH, /151 CBSA3H ¢ (HaHNoBOH CHCTEMOH, 1/ CIPaBOYHOH
MOJICHCTEMBI C JHAJOrOBbIM Yy4eGHHKOM 1o f13blKy Popr.
B peasnn3aunnu npuMeHeH KOCBeHHBIH WHUTLIA KoA. BeTpoen-
HbIA CTPYKTYpHBIH acceMGiep paspelraer HCNOJb30BaHHe
MeTOK. TekCTOBbI penakTop paboTaeT B pexHMax Io-
CTPOYHOTO M TMO3KpaHHOro pejpakrHpoBaHus. CHcrema
HMeeT OT/e/JbHO 3arpy»aembli NakKeT lejeBOH KOMIHJSA-
LMK H CPeJICTBA JJIS1 NOCTPOEHHSI He3aBHCHMOI'O IPOrpamMM-
HOTO MpOJYyKTa

dopt-Uckpa-226. Dta pa3BHTas onepanHOHHAS CHCTe-
mMa Ha Gase si3bika Dopt [6] paspaborana B MHctuTyTe
counanbHo-sKoHOMHUYeckux npo6aem (MC3IT) AH CCCP.
Hcnomrbayercs ¢ 1986 r. BkialoueHa B KOMIUIEKT 3aBOACKOH
nocraBkd DBM «Uckpa-226». O6wem — okoso 32 K 6aiit
(cBoimre 400 caoB). Cucrema 6a3upyeTcsl Ha CTaHAapre
«®ur-popT», paclIHPeHHOM pPSALOM CJOB B COOTBETCTBHH
¢ ee GYHKIHOHAJNbHBIM Ha3HauyeHHeM. CpelH HHX BCTPOEH-
HbIH JHCrieTyep, CpeicTBa JJIA NapaJiiejbHOro BBIINOJIHE-
HHS1 JUpEKTHB, pabora ¢ ¢adiamMd W 6a3aMH JaHHBIX,
pabora ¢ aapecHbIM npocrpanctBoM a0 128 K Gaiir. Bax-
HBIM BCTPOEHHBLIM CPEJICTBOM SIBJISIeTCSl NpOrpamMMHas pea-
JIM3anysl 3JEeMEeHTapHbIX MaTeMaTHYeCKHX (YHKOHH H
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onepauHi Ajas paGoTHl ¢ MJjaBawoilel Touko#. B peanusa-
UM IPUMeHeH NPsMOoH WHTbIA Kojx. BeTpoeHHbiit sKpaHHbLi
peNaKTop HMeeT pexHM paGoThl C OKHAMH.

Popt-M6000. Crcrema paspa6orana B. H. IMarpsiue-
BbIM (Jlennnrpaa) paa 3BM M6000 mox ympasjenuneMm
JOC PB, PTE-2 u past paGotsl 6e3 onepaunyoHHON cucTe-
mbl. Mcnoab3yercst ¢ 1985 r. flnpo sanumaer 14 K 6aiir
(300 cmaoB). Cucremu OpHEHTHpPOBAHA HAa CTaHAapT
«@opT-83». B peanusauuu Hucrnosb3oBaH NpsIMOH LIMTHIH
koa. HMmeiorcss cBos ¢aitnoBasi cucrema, cpeactBa s
CBSI3H C ONEepalHOHHOH CHCTEMOH, CTPOKOBBIH penakTop,
OpPHEHTHPOBAHHBIH Ha (DaAHNOBYIO CHCTEMY.

®opr-BICM-6. Cucrema paspaGorana B HMucruryre
teopetnueckoil actponomuu (MUTA) AH CCCP U. P. Ara-
mup3siHom ajass OBM B3CM-6. Ucnosbsyercss ¢ 1984 r.
Pa6oraer nox ynpasiennem OC IUCITAK u umeer nurep-
¢deiic ¢ dainosoit cucremon KPADB. O6uwuit o6bnem —
24 K 6aiit (500 cioB). ITo BXOgHOMY SI3bIKY CHCTEMA GJIHXKE
BCEro K cTaniapry «®Pur-¢opr», BMecTe ¢ TeM HCIOJNb3YeT-
cs pan caoB u3 crangapra «®Popr-83». CpapBHHUTETbHO
60b1IOH oO6beM NaMsTH CBf3aH C OTCYTCTBHEM B DBM
B9CM-6 6afitoBoit agpecanus. [1asa npejacTaBieHHsl CTaH-
JIapTHOTO JBYXGAaHTHOIO 3HAYEHHS1 HCHOJb3YyeTCs LIeCTH-
GaiiTHoe MamHHHOe cjoBo BACM-6. o Toil ke mpHuHHe
IJis1 pa6oThl ¢ GAaHTOBLIMH 3HaueHHAMH BMecTo cj1oB C@,
C! ¥ Jpyrix BBeleH psjA ClenHalbHBIX cJjoB. H3-3a
0COGEHHOCTEell CHCTEeMBl KOMaHJ, B peajH3alid NpPHMeHeH
MOJANPOrpaMMHbIH IIHTBIA KOJ. DTO MO3BOJIsSeT BKJIOUATb
acceMGyiepHble BCTaBKH HENOCPELCTBEHHO B ILIHTBLIA KOJ
H HAao60pOT — BBICOKOYPOBHEBBIE CJ0BAa KakK oGpalleHHs
K TOANpOrpaMMaM BHYTPb acceMGJEepHBIX OmpejeneHHH.
[IporoTunom /s BCTPOEHHOro accembJepa sBJSETCS
accem6iaep MAIJIEH BOCM-6. B kauecTBe TeKCTOBOro
pelaKTopa HCNOJb3YyeTcsl CTaHAApTHBIA pefakrop orme-
palOHHOH CHCTEMBI.

dopr-Iabopyc. Cucrema pa3paboTaHa Ha MaTeMaTHKO-
mexanuyeckoMm ¢akyibrere JII'Y A. E. CosnoBbeBeiM 1151
MBK «3ab6pyc». Pa6Goraer ¢ 1986 r. nox ynpaBaeHHeM
OC «Dabbpyc». dnpo 3anumaer 4,5 K 6aiir (200 cios).
Cucrema opHeHTHpOBaHa Ha craHzapt «dPopr-83», Hmeer
pPAJA CNeHHaJbHbIX HHCTPYMEHTAJIbHBIX CJIOB H CpPEICTBA
IJISl CBSI3H € NpouefypaMH Ha si3blke Dib-76.
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JJUHUA OTPE3A

Yeaxncaemstil wurareav!

B uensax nonyuenusi HHPOpPMAHMH O KayecTBe
Hallux H3AaHuH npocuM Bac B npujaraeMol aHKere
MOJYEPKHYTb MO3HLHH, COOTBeTCTBylouine Baiuei
OLleHKe 3TOH KHHTH.

1. B kHHre cyuiecTByer:
a) ocrpas HeOO6XOAHMOCTb
6) 3HayuTesNbHAsi NOTPeGHOCThb
B) He3HauHTeJbHasi MOTPeGHOCTb

2. Db ¢heKTHBHOCTb KHHTH C TOYKH 3PEHHS NPaKTH-
9ecKOro BKJaja B OTpac/b:
a) BecbMa BbICOKas
6) BHICOKas
B) COMHHTeJbHasi
I') He3HauHuTeJbHAas

3. D¢ heKTHBHOCTb KHHTH C TOYKH 3PEHHS TEOPETH-
YeCKOro BKJajia B OTpacb:
a; BeCcbMa BbicOKasi
6) BBICOKas
B) COMHHTeJbHas
I') He3HauHuTe/JbHAdd

4. Marepua/j KHHTH COOTBETCTBYET AOCTHXKEHHSIM
MHpPOBOH HAaYKH H TeXHHKH B JaHHOH OTpac/H:
a) B MOJIHOH Mepe
6) uacTHYHO
B) cJa6o

5. KHHra cOXpaHHT CBOIO aKTyasJbHOCTb:
a) 1—2 roga
6) B TeuenHe 5 Jer
B) IJIMTeIbHOE BpeMs

6. HasBaHue KHHTH OTBeuaer COJEpKaHHIO:
a) B MOJHOH Mepe
6) uacTHYHO
B) caa6o
HononuurebHble 3aMeuanus npejJsaraeM Bam npu-
JI0KHTb OTAE/bHO.
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[TpocuM oTpe3aTb CTPAHHLY MO JHHHH OTPe3a H B
HOYTOBOM KOHBepTe BbIcAaTh mno aapecy: 191065,
Jenunrpan, ya. J[sepxunckoro, 10, JIO wu3zn-sa
xMawnHocTpoeHHe»

€. H. bapanos, H. P. Ho3npynos. fI3sik ®opT H ero
peasH3auHH

VEIdLO EMUHUL



JBM

(EOnPoMEECEeTEE )

A3bIK
POPT
MEro
PEAJTU3AUNU

1 p. 20 k.

Slsbik Dopr nmosBuiCcs B Hauaje
1970-x rr. B CIUA. BoicTphiii poct
€ro NonyJisiPHOCTH NPHXOJHUTCS HA
cepearHy 1970-x rr., Korza no-
SIBWIHCh NepcoHatbHbie IDBM.
Illnpokoe pacnpocrpanense mo-
JYYHJIH KOMMEpUecKHe Mmporpam-
MHBbI€ NMPOAYKTHI, HANHCAHHbIE Ha
A3blke  PopT — cHcTeMbl  06pa-
60TKH TEKCTOB, MaKeThi MAallHH-
HOH rpadHKH, TPAHCJAATOPbI, BH-
neourpel. B 1983 r. onyGuauko-
Ban crtanaapt «®Popr-83», B co-
OTBETCTBHH C KOTOPbIM CTPOHTCS
M3J10)K€HUE B JAHHOH KHHre.

CucreMa nporpaMMHpPOBaHUSI Ha
Popre (¢popt-cHcTeMa) 0OGbIUHO
obecrieyHpaer MOJHBIE Habop
CPeACTB NMOAJEPKKH IS pa3spa-
GOTKH M MCMOJHEeHHS] NpOrpaMM:
ONEPalHOHHYIO CHCTeMY, HHTep-
npetaTtop AJs JAHAJOroBOro HC-
NOJTHEHHSA, KOMNHUJATOP, acceMb-
Jep, TeKCTOBHIA pefakTop H
ofcyyKUBalOIHe  [POrPaMMBIL.
Bce 3TH KOMNOHEHTH! SIBJAAIOTCS
pacwdpenusimi Popra W Hanu-
canbl Ha ToM xe Popre.

Takum o6paszom, Popt — 310 U
cHcTeéMa I NOJb30BaTedsl H
MmeTtacucreMa. B cooTBeTcTBHU
C 3THM NPHHUHOOM B (OPT-CH-
cTeMe HCMOoJb3yeTcsl MHHHMYM
NPaBHA M HAKNaAbIBAETCH MHU-
HHMYM OTDaHHYeHHH, T. €. MOYTH
HeT CHHTAaKCHCA, MKECTKO KOHT-
ponupyeMbix HHTepde#coB s
B3aHMOAEHCTBHS MOAy.Jedl, 3a-
KPHITHIX AJS1 [OJIb30BaTe/s1 06aa-
cTedl MNaMATH, HMeeTcs JHUIb
HE3HAYHTENbHBIH MO0  06BbeMy
BCTPOEHHBLIH KOHTPOJb OLIHGOK.




