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B OKTS!ope 1967 roaa,,B 11HCTHTyTe cpli3lIKli BbIC0KIIX 3Heprllii ( r. Cep

nyxos) caaHa B 8KCnnyaT8UlIIO MoHHTOpHaSI ClICTeMa Hct>B3-67 - ClICTeMa 

aBT0M8TH38UHH nporpaMMHposaHHH Ha ocHoBe H3bIKa ct>OPTPAH /S-7 
• l l, 121 

anH MaUU!HbI MHHCK-22. K anpen10 1970. roaa obmH 38K0H'leHbI paooTbI no 

.HanHcaHHIO H oTnaaKe Mom1TopHoii CHCTeMbI 11ct>B3-68 anH 3BM M-226
1

•
2

•
12

~ 

8 CHcTeMy BXOaHT nHcneT'lepcKHe, aarpy30'!Hbie, KOHTpOnbH0-aHar-

.H0CTH'leCKlie nporpaMMbI, nporpaMMbl BBona-BbIBoaa, 0li0JllIOTeKa CTaHnapT

HblX nporpaMM Ii TpaHCJISITOp, CooCTB8HHO TpaHCnSITOP COCTaBnHeT HeCKOJJbKO 

·MeHee nonoBHHbl BCeti CiiCTeMbl, 

Bbioop ct>OPTPAHa B Ka'!eCTBe OCHOBHOI'O Sl3bIK8 nnH aBTOM8TH3aUHli 

nporpaMMiip6B8HlISI B _ lIHCTIITyTe ohm ooycnosneH cneayIOllllIMII npII'IIIHaMII. 

Bo-nepBbIX, 38 pyoe)KOM cymeCTByeT t;)OnbWaSI ouonlIOTeKa HanucaHHblX Ha 

ct>OPTPAHe nporpaMM, aHa'!uTenbHo npesocxoaHmaH no oobeMy oHonuoTeKH 

nporpaMM Ha apyrux anropIITMII'!eCKIIX Sl3bJKax. TpyaoeMKOCTb coaaaHHSI 

TOnbKO rrporpaMM OopaoOTKli 8KCrrepIIM8HT8nbHblX naHHbIX, HBnHIOllllIXCSI HaIIoO

nee Ba)l(Hb!Mli anH IIHCTIITyTa, BO MHOI'O paa npesocxoaIIT TpynoeMKOCTb coaaa

HIISI TpaHCJJSITopa c ct>OPTPAHa. Bo-BTOpbIX, B H3bIKe ct>OPTPAH aano)KeHa 

B03MO)KHOCTb paoOTbI C 6onbWIIMII KOMnneKCaMII OTHOCIITenbHO C8MOCTOSIT8Jlb-
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HbIX nporpaMM (ce~a~aTHaSI TpaHcrui:uWI noJlnporpaMM, Hanwme onepaTopa ,., 

COMMON H T.n.). 13-TpeTbHX, <POPTPAi-1 coJlep:>KHT pasBHTy10 rpynny one~ 

paTopoa BBOJl8-BblBOJl8 no ~OpMaTaM, npocT JlnSI ycaoeHHSI H OTHOCHTenbHO 

nerKo JlOnycKaeT BCTBBKH B nporpaMMbl 6noKOB, HanHCBHHbIX Ha Sl3bIKax, 

6nHSKHX K. MaWHHHOMY KOJly. TaKHM o6pa30M, Sl3bIK <POPTPAH MO:>KeT cny

:lKHTb eJlHHOii OCHOBOA npH nporpaMMHpOB8HHH npaKTH'leCKH n106b1X 38Jl8'1, 

B03HHK810111HX B HHCTHTYTe. (3-rH :>Ke coo6pa:>KeHHSI 38CT8BHnH COTPYllHHKOB 
J13 14 1 

Ol1.Hl1 (r. Dy6Ha) nncaTb TpaHcrui:Top c <POPTPAHa llruI 3BM B3CM-6 ' ) • 

nrui: CpaBHeHHSI saMeTHM, 'ITO 6nHsKHA K <POPTPAHy Sl3blK Anron 
/15 / 

B ero H8CTOS11I1eM BH/le He MO:>KeT cny:>KHTb OCHOBOA JlJISI nporpaMMHpoaa-

HHSI 6onbWHX KOMnneKCOB nporpaMM, T8K KBK no nepe'IHCneHHbIM BblWe nyHK

T8M OH ycTynaeT <POPTPAHy. 

B /lBHHoii pa60Te JlaeTCSI aHanns npo6neM, BOSHHKa10111HX npH Hannca

HHH TpaHcrui:Topa c <J>OPTPAHa JlruI MBWHH cpe/lHero Knacca c MBnhIM 

06'beMOM onep8THBHOfi: naMSITH (8K) • Drui: npOCTOTbl H KOHKpeTHOCTH HSno>Ke

HHSI B ocHoBHoii qacTH pa60TbI pe11b. HJleT lIHillb o T<P JlruI 3BM M-220. 

1 . -J'paHCJISITOp K8K '18CTb MoHHTOpHoA_ CHCTeMbl 
/ 

TpaHCJISITOp SIBJISleTCSI cneunanH3HpOB8HHOA CeKuHeii MoHHTOpHoii 

CHCTeMbI, ocy111eCTBJISII01I1eii nepeBOJl OTJlenbHOA ( noJl) nporpaMMbl ( ~YHKUHH) 

C BXOJlHOro Sl3blK8 Ha Sl3bIK c6opKH ( BH6KoJl) - KOMnaKTHYIO 6n6nHOTe'IHYIO 

~OPMY, KOTOpaSI KpOM8 M8WHHHblX KOMBH/l B OTHOCHTenbHbIX 8/lpecax CO/lep-
';'} 

:lKHT JlOnonHHTenbHYIO H~OpM811HIO JlJISI MoHHTOpHOR CHCTeMbI. 061,eJlHHeHHe 

. (non)nporpaMM (~yHKUHA), TpaHCnHpOBaHHbIX HeSBBHCHMO Jlpyr OT Jlpyra, 

B enHHyK> pa6011yro nporpaMMy, nonHOCTblO J"OTOBYIO K C'leTy, He SIBnSleTCSI 

~yHKUHeA TpaHCJISITOpa H ocymeCTBJISleTCSI JlpyroA CeKUHeA MoHHTOpHOR 

CHCTeMbl0 

BowenwHA a cocTaB MoHHTopHoA cncTeMbI l1<PB3-68 JlruI 3BM 

/1 2/ 
M-220 ' Tp8HCJISITOP peanHsyeT HaH6onee nonHbIA B8pH8HT Sl3bIKa 
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· . · /3 8/ 
<t>OPTPAH - pacumpeHHbiii ACA <t>OPTPAH ' • K noc,re.1weMy, a coOTBeT-

. . . . . /4/ 
-CTBllll c Sl3bIKOM UEPH <t>OPTPAH . , ao6aaneHbI onepaTopb1 PRINT 

PUNCH , pacumpeHbI onepaTopbI RE AD , WRITE , aaeaeHbI M8CK11py10m11e 

Bbipa)Kemm, ao6aaneH HOBbiii onepaTop LOAD , ynpaanst10mmi: 3arpy3Koii 
/5.:{ I 

ceKu11ii a onepaTllBHyIO naMHTb • 11a onepaTopoa ACA <t>OPTPAHa He 

pea11113oaaH onepaTop BLOCK DAT A • 

ll1IH MaKCllManbHOro 11cno1Ib30B8HIIH B03MQ)KHOCTeii M8Wl1Hbl HapHJlY 

c <t>OPTPAHoM a npo11aaonhHoii cMec11 c HllM a KaqecTae axoaHoro H3bIKa 

.nonycKaeTCH ITonyKOJl - H3bIK 113 ceMeiicTaa AaToKo.noa 1 : 1. B CBH3ll c 

TSM, 'ITO ITonyKOJl HB1IH0TCH eme II npoMe)KyTO'lHbIM f.'r3bIKOM npll TpaHC1IH-

UHH,· MHO)K0CTBO aneMeHTOB, Ha KOTOpOM OH onpe.ueneH, BK1IIO'l80T. B ce6H 

KaK noHHTllH H3bIKa <t> OPTP AH ( HJlSHTI$11KaTopb1, MeTKll) , TaK II noHHTllH, 

reHep11pyeMbie a npouecce TpaHcnHu1111 ( gqeiiKll 9 RE TUR , 9 STOP , 9 END 

· a6conIOTHbie a.npeca ( nA ) , ~mpopMau110HHb10 H'leiiKll ( n I ) , pa6oq11e H'leii-

Kll (n R) , H'leiiKn T11na n + , n - , Ha3eaHIIH KOHCTaHT ( n C ) , 11cKyccTneH

Hhie MeTKll (nB , nE, nF ) ) • OcHOBHoii e.n11HHUeii ITonyKo,na stenHeTCiJ CTpoKa 

ITonyKo.na, COCTOHlll8H 113 nstTH W0CTllCllMB01IbHbIX cnoe. flpll3H8KOM, onpeae-

1ISII01UJIM Bll.U onepaTopa ITonyKo.na, C1Jy)KHT KOMMeHTapllii ( BTopoii CllMB011 

BToporo cnoea). B 3aa11c0MoCTll OT BllJla KOMMeHTapHH ( M , I , B, H, P, C, L, 

X, R, D, S , E, T, A) no-pa3HOMY 6y.neT noHHTa 11HcpopMaunst,co.nep)KamastcH 

BO BTOPOM, Tp0TbeM, 'l0TBepTOM II IlHTOM cnoeax onepaTopa. 

OTTpaHcn11poeaHH8H (no.n)nporpaMMa (cpyHKUllH) llM00T Bll.U CTaH.napTHO

ro M8CCIIB8 ( E11611110Te'lHOro Koaa) • LlaCTb llHcpopM8Ullll, BXO.UHllleii B COCT8B 

En6Koaa, Heo6xo.n11Ma C11cTeMe eo epeMH c6opK11 ( Ta61111ua ENTRY -axo.noe, 

Ta61111ua Ha3eaHmi: 11 a1111HCOMMON-6n0Koe, Teno nporpaMMb1), qacTb )Ke 

cny>KllT JillWb .nnst ueneii .u11arHOCTllKll ( Ha ypoBHe BXO.QHoro H3bIKa) B npouec

ce cqeTa no co6paHHoii nporpaMMe. 
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·2, CTpVKTypa TpaHcnHTopa 

T<t> nnH 3BM M-220 npllllanne)KHT K paapHny KnaccH':leCKHX c HeKOTo

pbIMH aneMeHTaMH, npHCylllHMH CHHTaKCH'leCKH opHeHTHpoaaHHbIM TpaHCnHT0-
/9/ . 

paM 

TpaHCnHUHH ocymeCTBnHeTCH-nO noKanbHOMY npHHUHny. 3To 03Ha11aeT, . 
11To Ka)K.!loMy Bhmonus1eM0My onepaTopy Ha H3bIKe <l>OPTPAH nocne TpaH-

cnHUHH COOTBeTCTByeT rpynna MaWHllHbIX KOMaun, H nocnenoaaTenbH0CTb 

onepaTopoa coananaeT c nocnenoaaTenbHOCThIO aTHx rpynn. McKn1011eune 

cocTaanHeT onepaTop DO , KOTOpbiit B peaynhTaTe TpancnHUHH npeapamaeT -

CH B rpynny KOMaH,ll B ua11ane H onHy K0MaHny B K0HUe UHKna. 3KoHOMHH 

K0MaHn nponaaonHTCH noKanbHbIM o6pa30M B npenenax HeCK0nhKHX K0MaHn, 

OTH0CHIIlHXCH K onHoMy onepaTopy. 

TpaHCnHUHH (non) nporpaMMbI ( qiyHKUHH) J)aCnanaeTCSI Ha nae qiaabI: 

nepeaon c axonHoro H3bIKa a ITonyKon H nepeaon c ITonyKona a Bn6Kon. 

Bo apeMH nepaott qiaabI TpaHcruiuim nponcxonHT cneny10mee. C MarHHTHoro . 

6apa6aHa B onepaTHBHyIO naMHTb C'IHTbIBaeTCH MaKCHManbHO B03MO)KHaH 

nopUHH nporpaMMbI Ha axonHOM H3bIKe. OTnenbHbIA onepaTop ( ecnn OH qiopTpa

HOBCKHit) pacnoauaeTCH c noMOIIlbIO cneunanbuott nporpaMMb1-auannaaTopa. 

PacnoaHaHHbIA onepaTop nepenaeTCH cooTBeTcTay10mett cneunannanpoaauuott 

nporpaMMe, KOTopaH H ·TpaucnnpyeT ero a TTonyKon. ( TTon) nporpaMMa (qiyuK;.. 

UHH) B TTonyKone, nony11HBWaHCH nocne nepaoR qiaabI TpaHCnHUHH, BKn10qaeT 

a ce6n ac10 ueo6xonnMy10 nm:1 nocTpoeum:1 pa6oqett nporpaMMbI nuqiopMaun10, 

KOTopy10 conep)Kana (non) nporpaMMa (qiyHKUHH) ua .SJ3bIKe <t>OPTPAH. · 

Qua MO)KeT 6hITh BbIBeneua ua AUTTY, MO)KeT 6bITh oTnepqiopnpoaaua H ncnonh

aoaaua BMeCTO ncxonuott (non) nporpaMMbI ( qiyHKUHH) B Ka'ieCTBe MaTepHana 

nnH Tpaucn.SJUHH. 

OnuaKO, o6nanaH CBOilCTBOM nOnHOTbI n uarn.SJnHOCTH, TTonyKOll He npH

cnoco6neH llnH MHOI'OKpaTHbIX npoCMOTPOB, CaeneHH.SJ, conep)Kamnec.SJ B HeM ' 

"paaMaaaHbI" no acett nporpaMMe Ii aaqacTyIO ny6nnpy10T npyr npyra-. TTo<no-
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MY llH<pOpMaumo, Bnnsnomy10 Ha X0A TpaHCllSIUllll, nyqwe Bcero xpaHllTb 'Ta6-

nnqHbIM cnoco6oM, a ITonyKOA paCCM8Tpl1B8Tb KaK llCToqHllK nnH aanonHeHliH 
' /10/ 

.TaKnx Ta6nnu, nocnenHne HMeJOT cnncoqHy10 CTpyKTYPY 

B npouecce nepeeona nporpaMMbI c <POPTPAHa B ITonyKon B ue11S1x 

peanH38UHH 0T.o.enbHbIX onepaTopoB reHepHpylOTCH H0Bbie ne>HSITliH. · illlSI 

nocTpoeHliH 3THX noHHTHii T8K>Ke Heo6XOAHMbI HeK0T0pbie Ta6nHUbI, Ha.0.06-

H0CTb B K0T0pbIX OTna.o.aeT no 0KoHqaHHH 3TOA lp83bI nepeeona ( Ta6nHUbI AllSI 

nocTpoeHliH llCKyCCTBeHHbIX MeT0K, Ta6nHUbI K0HCTaHT, Ta6n,HUbI pa6oqnx 

srqeeK). 

Bo epeMH BTopott lp83bI TpaHCllSIUHH nonyK0A0B8SI nporpaMMa nopUliHMH 

cqHTbIBaeTCSI B onepaTHBHYIO naMSITb, BbinMHSleMbie nonyK0AOBbie CTp0KH 

3aMeHSIIOTCSI MalllHHHbIMH K0M8HA8MH B OTH0CHTenbHbIX anpecax, .o.ononHHTenh

H8SI HHq>OpMaUHSI nnH MoHHTOpHo8 CHCTeMbI BbiaenHeTCSI H3 Ta6nnu II 38H0-
" 

CHTCH B CTaH.o.apTHbIA MaCCHB. EcnH BO BpeMSI TpaHCllSIUHH He 6binO o6Hapyme-
,r 

HO OlllH6oK, CTaH.o.apTHbIA MaCCHB aanHCbIB8eTCSI Ha OTna,o.oqHylO MarHHTHYIO 

neHTY DEBUGu PHA0M C nporpaMMOA Ha BX0AHOM H3bIKe. 

11HipOpMaUHSI 06 OlllH6Kax coo6maeTCSI nporpaMMHCTy. OHa co.o.ep>KHT 

H0Mep OlllH6KH, H0Mep CTp0KH BXOAH0r0 TeKCTa, BHA OlllH6KH, TeKCT onepaTO

pa, •conep>Kamero own6Ky. 

31 ITpo6neMa pacnoaHaeaHRH onepaTopoe 

Pacno3H8BaHHe onepaTopa np0H3B0AHTCSI no npHHUHny ceepKH TeKCTa 

onepaTopa c HeKHM Ha6opoM npaenn (cTpyKTyp). Ka>KAoMy onepaTopy coOT

BeTCTByeT onHa HnH HeCK0nbKO T8KliX CTpyKTyp (Kora.a onepaTop HMeeT 

HeCK0nbK0 .o.onyCTHMbIX eapHaHT0B aanHCH) • ITonxo.o.srmy10 CTpyKTYPY no.o.npor

paMMa STATEMENTnmeT, npo6ysr nx B TOM nopH.o.Ke, B KaK0M 0HH noMemeHbI 

B Ta6nnue. OnepaTop aaMemeHHSI HaMepeHHo HanncaH nocne.o.HHM, T~K KaK 

ero Tpy.o.Ho OTBeprHyTh no nepBbIM HeCKOnhKHM CHMBonaM, ITapannenbHOe 

ABH>KeHHe no TeKCTy onepaTopa H CTpyKType opraHH30B8HO no npHHUHny: 
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paHbWe .· npo6yeTCS1 TOT. BBpHBHT COOTBeTCTBHSI, KOTOpbIH'. n03B011S1,eT IlpOJJ.BHHyTb;_ . 
CSI JJ.81U,We- no TeKCTy onepaTopa, M8HbW8 npommHyBWHCb no TeKCTy 

CTpyKTyphI. 

TaKoil: nomcoJJ. K npo6neMe paCn03H8eB.Hlffl no3BOnSleT Ha C8MOA paHHeA 

_CT8JJ.HH Tp8HCnSlllHH C 6onbwott CTeneHblO TO'IHOCTH BhISIBHTb cliopM81ll,Hbie 

( C TO'IKH 3pemm rpSMMBTHKH) OWH6KH B HanHCBHHH OTJJ,enbHhIX onepaTOP0B 

H BhIJJ.BTb HHcliopMaUHIO O. HHX. TorJJ,a Ha nocneJJ,ytomHX CTBJJ.HSIX OCT6HeTCSI TOnb-

KO BhISIBFITb OWH6KH, HaihH. KOTOpbie B03MO)KHO, nHWb 3H8SI B38HMOCBSl3b 

OTJJ.enbHhIX onepaTopoe. 

B H3hIKe <t>OPTPAH nerKo OTJJ.enHTb onepaTophI (HnH 11acTP. onepaTo

poe) t KOTOpbie npoCTO cliopManH3YIOTCSI ( TaK KBK HMelOT JJ.OBC>nbHO )K8CTKHA 

CHHT8KCHC), OT onepaTopoe, cliopManH30B8Tb KOTOpbie 3H811HTenbHO TPYJJ.Hee 

... ; ( H3 -38. 6onbWOI'O pa3H006pa3HH JJ.onyCTHMbIX B03MO)KHOCTeil:). TionHhIA Ha6op 

npaBHn, OTBe11a10mHA T8KHM onepaTopaM, eenHK no o6'beMy H JJ.OCT8TO'IHO 

cno)KeH, OH 38HHMaeT 3H811HTenbHoe Meqro B . naMSITH, 'ITO Kpail:He He)Ke-

naTenbHO npH orpaHH'leHHOM o6'beMe nocneJJ.Hett. TioaToMy noJJ.po6HoCTb cTpyK

TYP, OTB811810lllHX paMH'IHbIM onepaTopaM, MO)K8T 6bITb BbI6paHa pa3nH'IHOii. 

. D.nH nerKo cliopManH3Y8MbIX onepaTopoB STO MO)KeT 6bITb nonHbIH Ha6op npa

BHJl, JJ.nSI OCTanbHbIX - a npaBHnax JJ.On)KHbI 6bITb _,.. 0Tpa)KeHbI nHWb xapaK

TepHbie 11epTbI, KOTOpbie JJ.OCTBT0'IHbI JJ.nSI ono3H8HHSI onepaTopa, a noJJ,po6-

HbIH KOHTpOnb CTpyKTypbI TBKHX onepaTOP0B BbIHeceH B noJJ,nporpaMMhI, 

cliaKTH'leCKH ocymecTBnSIIOIIlHe HX TpaHCnSIUHIO. 

B Ka'leCTBe HnnIOCTpaUHH 3anHCH npaBim rpaMM8THKH npHBeJJ,eHhI JJ.B8 

. npHMepa. B nepB0M paCCMOTpeHO HanHCBHHe CTPYKTYPhI JJ.nH nerKo cliopManH-

3yeMOI'O onepaTopa ( OJJ.H0I'0 H3 C8MblX cno)KHbIX cpeJJ.H onepaTopoB ST0I'O 

Knacca) , BO BT0P0M - HanHCBHHe TO'IHOA CTpyKTypbI JJ.nSI TPYJJ.H0 cliopManH3yeMo

I'O onepaTopa, H napannenbH0 npHBeJJ.eHo npHeMneMoe KoMnpoMHCCHoe peweHHe 

JJ.nH aToro onepaTopa. 

CTpyKTypa C0CT0HT H3 OT.ttenbHbIX aneMeHT0B, K8)KJJ.bIA H3 K0T0pbIX B 

HBI'nSI.ttHOtt 38nHCH HMeeT BH.tt: 
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a 

b t 

C 

rae a - KO.ct CHMBOna HnH HOMep OAHOil: H3 cneity10mwc Ta6mm: 1 - 6YKBj 

D - .cteCSITH'IHbIX UH!f>p; 08 - BOChMepHqHblX UH!f>p; lo - 6YKB H .cteCSITH'IHblX 

UH!f>p; e - 6YKB, aecSITH'IHbIX uHlf>p H pa3aenHTene:tt + - ff, ( .,) ; io - 6YKB, 

.cteCSITH'IHblX uHlf>p H pa3aenHTene:tt + - ft, ( I =); f . - 6YKB: aeCSITH'IHblX UH!f>p 

H pa3aenHTene:tt + - J£o / • , ( = ) ; b - nH6o ( .:. OTKpb1aa10maa CTPYKTypHaH 

CK06Ka o6'be.ctHHemm sneMeHTOB, ) - 38Kpb1B8l0lll8SI CTpYKTypHSSI CK06Ka, 

nH5o npH3HaK, yKa3bIBSIOlllH:A Ha TO, 'ITO , a,, SIBnHeTCSI: . s - KOHKpeTHbIM 

CHMBonoM, t - CHMBOnOM H3 Ta6nHUblj C - pe)KHM npHCYTCTBHSI ASHHOI'O 

. sneMeHTa ( HnH OO'beAHHeHHH sneMeHTOB, 38KnIO'leHHbIX B CTpyKTypHble CKo6-

. KH) I 03HS'laIOmml:: ~ 0 - sneMeHT ( 061>8.ctHHeHHe) MO)KeT nn6o He npHCYTCTBO- . 

BS Th, nH5o npHCYTCTB0BaTb n106oe 'IHCno pa3; ~ 1 - sneMeHT ( 061>8.ctHHe-

HHe) MO)KeT ITpHCYTCTBOBaTb OAHH pa3 HnH He npHCYTCTBOBSTb aoo5me; 

= 1 - sneMeHT (o6oe.ctHHeHHe) 06Sl3STenhHO ITpHCYTCTByeT H TOnbKO OAHH 

p83j•? 1 - sneMeHT ( 06be.ctHHeHHe) 06Sl38Ten&HO ITpHCyTCTByeT He MeHee 

oaHoro pa3a; r - ( peKypcHa), ecnH o5oeAHHeHHe, coaep)Kamee sneMeHT 

( o5oe.llHHeHHe) I noMe'leHHbl:A pe>KHMOM r I npHCyTCTByeT HeCKOnhKO pa3, TO 

B nepBbl:A pa3 STOT sneMeHT ( o5oe.c(HHeHn:e) OTCYTCTByeT, a B nocneay10mHe 

06S13aTem,Ho npHCYTCTByeT; / - (B38HMOHCKn10qa10mee 'Hnn:') CTBBHTCSI Tonh

KO y OTKpbIBaIOmeii CTPYKTypHO:tt CK06KH H H3HaqaeT, 'ITO Bbipa)KeHHe B CKo5-

K8X eCTb CITHCOK, COCTOSlmn:ii H3 sneMeHTOB HnH HX o6oe.ctn:HeHHH, 0AHH H TOnh

KO O,llHH 'lneH KOTOporo 05Sl38TenhHO npn:cyTCTByeT. 

LlaHHblH MeTO.ll 38ITHCH CTpyKTyp no caoe:tt n:aee 6nll)Ke acero K HepeKyp-

/ 16-18 / 
CHBHOH lf>opMe ?HHTSKCH'leCKHX o503HS'leHml:, OITHCSHHO:tt B • OH 0Ka3Bn-

CSI npaKTH'leCKH y.uo6HblM .unsr ITOCTpoeHHSI KOMITSKTHOA H OTHOCHTenhH9 

6bICTpoii: nporpaMMbl CHHTSKCH'leCKOr'O KOHTpomt. 
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3 a K n 10 q e H H e 

11pH coaaaHHH TpaHClmTopoe c <l>OPTPAHa .lllm 3BM MHHCK-22 H 
/9/ 

M-220 e 0CH0BY 6bm nono>KeH MeT0.ll pacKpyqHBaHHH . , CyI.UH0CTb KOToporo 

3aKn10qaeTCH B cneayIDIUeM. 11peanono>KHM, qTo .lllm HeKOTopoii MallIHHbl p 

cymecTeyeT TpaHClmT0p C npo6neMHO-OpHeHTHpoBaHHOI'O H3bIKa L I B TepMH -

Hax KOToporo M0>KeT 6b!Tb onpeaeneH npouecc TpaHClIHUHH. Tpe6yeTCH coa

aaTb TpaHClmT0p c H3hIKa M .lllm MallIHHhI R. BhmonHeHH_e cneayIDIUHX lllaroe. 

o6ecneqHT pellleHHe aaHHoii aaaaqH: 

1. 3anHcaTb Ha H3hIKe L nporpaMMY, onpeae1m10my10 npou ecc TpaHclm-

UHH c H3hIKa M B K0.ll MallIHHbI R ; 

2. TpaHcnHpoeaTb 8Ty nporpaMMY I HCil01Ib3yH M8 llIHHy p ; nonyqHM 

TpaHClIHT0p C H3bIKa M I KOTOpbd\ pa6oTaeT Ha MallIHHe p I HO BbI,llaeT 

peaynbTaT TpaHClmUHH B K0,lle MallIHHbl R ; 

3. aamicaTb Ha H3hIKe M npo~paM~y, onpeaelm10my10 npouecc TpaHc.rm

UHH c H3hIKa M B K0.ll MallIHHhI R • 
' 

4. TpaHcnHpoBaTb STY. nporpaMMy Ha MallIHHe p I HCil01Ib3YH TpaHClm-

Top, 11011yqeHHblii Ha lllare ,llBa; B pe3yllbTaTe nonyqHM TpaHCnHT0p C H3bl -
,· 

Ka M , KOTOpbiii pa6oTaeT Ha MallIHHe R • 

B CTpyKType T<I> o6pamaeT Ha ce6H BHHMaHHe TOT cpaKT: qTo H3 TpaH

ClIHTOpa nerKO BbI,llelIHeTCH qacTb, HBlIHIOIUaHCH 1111 C 11onyKoaa. TpaHClIHTOp 

C 11onyKO.Ua H qaCTb MoHHTOpHOH CIICTeMhI, ee.ua10maH xpaHeHHeM, KoppeKTy

poii H c6opKoA nporpaMM, 6bIJIII COCTaeneHbl H OTlla>KeHhl B MallIHHHOM KO.Ue 

MHHCKa-22. 3To Il03B01III110 npOII3B0.lllITb BCIO_ ,llallbHeHllIYIO pa6oTy MeTO.UOM 

pacKpyqIIBaHIIH, 11pH coa.oaHHH T<I> .Ulm MIIHCKa-22 B KaqecTee MallIIIH P H R 

BhICTynana 3BM MHHCK-22, B KaqecTee H3hIKa L - 11onyKo.U, a H3hIKa 

M - <l>OPTPAH l1<1>B3. 11pH coa.uaHIIH T<I> .Ulm M-220 M8llllIH8MH p H R 

cny>Knn11 MnHcK-22 H M-220, cooTBeTCTBeHHO, B KaqecTee H3hIKa L BhI-

CTynan <l>OPTPAH l1<1>B3, a .SI3hIKa M - paclllnpeHHhiii ACA <l>OPTPAH. 
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Hcnonb30B8HIIe MeTona pacKpy111IaaHWI nplI C03llSHIIII Tel> nru.i SBM 

M-220 6bl110 ocno>KHeHo TeM, 'ITO MSWHHbl MIIHCK -22 II M-220 nplIHanne>KaT 

K pa3nlI'IHbIM TIIIlSM ( pa3nlI'IHSSI nmma Sl'le:ltKII, anpeCH~CTb, npencTaaneHIIe 

KOHCTSHT II T.n). STo np1Iaeno K TOMY, 'ITO TpSHCnSITOP, HanlICSHHbi:lt Ha ware 

OlllIH { T AH.UEM), oKa3ancsi 6onee ciio>KHbIM, 11eM aBTOHOMHbI:lt TpaHcnHTop 

llnSI M-220 { TSK KSK Ha nepBOM ware npruconlinocb Y'IIITblBSTb oco6eHHOCTII 

o6eruc MBWHH). 

TiplI Han1IcaH1I1I TpaHCnHTopoa c <POPTPAHa He 6bmo uenlI nocTII'lb 

MSKCIIMSnbHoro 6bICTPO!le:ltcTBWI acex nporpaMM. 0cHOBHSSI pa60Ta no.onTH

MII3BUIIH 6b1na npoaeneHa ao apeM.H oTnanKII, nplI aTOM c1IcTeMaT1I11ecK1I 

1Icnonb3oaancsi cneny10mmt npHeM. Bo apeMSI TpaHCnSIUIIII MSWIIHy MHOro-

KpSTHO OCTaHaanHaanlI B cnyqa:ltHbie MOMeHTbl apeMelilI II OTMe'ISlllI IlOll

nporpaMMbl TpaHCnSITOpa, pa60TBBWIIe B 3TII MOMeHTblo HaKonneHHSSI CTa

THCTIIKa BbISIB1Ina HeCKOnbKO n,,onnporpaMM, paCXOllYIOIUHX Il0'ITII ace apeMSI 

TpSHCnSIUIIH. B 3TII nonnporpaMMbl BHOCIInlICb II3MeHeHWI, 3HS~IITenbHO 

{ o6bI'IHO B HeCKQnbKO pa3) yCKOpSIIOIUIIe pa60Ty. 0nTIIMH38UWI, BbinonHeHHSH 

TSKHM o6p830M1 nana BeCbMS OIUYTIIMbi:lt sqi<peKT nplI O'leHb He60nbWOM o6~eMe 

nepeaenoK {HeCKOnbKO npoueHTOB TeKCTa). 

TpaHcnnTop c <POPTPAHa Ha MIIHCKe-22 IIHTeHCIIBHo aKcnnyaTIIpyeTCSI 

c ceHTS16psi 1967 rona. Hcnonb30BSHHe nony11eHHbIX H3-38 py6e>Ka nporpaMM 

noKa3ano, 'ITO OTCyTCTBIIe B Sl3bIKe <POPTPAH H<PBS HeKOTOpblX onepaTopoa 

He Bbl3bIBSeT OC06bIX 38TpynHeHm1, TSK KaK 3TH onepaTOpbl nerKo 38MeHSI-

IOTCSI 3KBIIBaneHTSMII • COCTBBneHHbIMH H3 HMeIOIUHXCSI. 

Eonee cepbe3HblM npenSITCTBIIeM SIBnHeTCSI MBnbI:lt o6~eM onepaTHBHOii 

naMSITH MSWHHbl H, ~aK cnellCTBHe, OCTpBSI HeXBSTKS MeCTa nnsi Ta6nHU. 

CocTaaneHHbie B pac11eTe HS 6onbWHe MSWHHbI, nonnporpaMMbl 'ISCTO conep-

>KBT cnlIWKOM MHoro 6noKoB COMMON, MaccHaoa, MeToK H nepeMeHHbIX. 

CoKpameHHe 'IHC118 MSCCHBOB II pa361IeHHe nonnporpaMM HS 6onee MenKHe 

Tpe6yeT 3HS'IHTenbHOrO Tpyna H BHOCIIT OWH6KHo TI03TOMY npH pa3pa60TKe 

TpaHCnHTopa nnsi SBM M-220 Kp0Me pacwHpeHWI axonHoro Sl3bIKa 3HS'IHTenb

noe BHHMSHHe 6bl110 yneneHO yaenH'leHHIO eMKOCTH Ta6nHu. 

11 



OcHOBHbie -.xapaKTepHCTIIKH TpaHcnSITopoa c <POPTPAHa .lln.51 3BM 

i\\nttcK-22 H M-220 npHBe.lleHbI a Ta6nH11e. 

T<P .lln.51 3BM MHHCK-22 

TpaHCmlTOp BXO.llHT -B COCT8B MoHHTOP

HOH CIICTeMbI 11<PB3 -67. Pa6oTa no co3-

.r:taHHIO 3TOH CIICTeMbl 6bma H8'l8T8 B 

anpene 1966 roaa H aenacb rpynnoA 

H3 111ecTH qenoaeK. B 1966 r. 6bmH 

cocTaaneHbI Ha <POPTPAHe pa6o'lIIe 

TeKCTbl TpaHCnSITOpa H apyrHX CeKUIIH 

.MOHHTOpHOH CHCTeMbI, nepenHC8Hbl B 

KO.ct M81IIHHbI, oTnameHbl qepHOBOH B8plI8HT 

CIICTeMbl H TpaHCnSITOp C npoMemyTO'l

HOI'O Sl3bIK8 TTonyKO.r:tEl. llanbHeHIIIHe pa-

60Tbl no pac111HpeHHIO MoHHTOpHOH CHCTe

MbI, OTna.r:tKe nonHoro TpaHCnSITopa C Sl3bl

Ka <POPTPAH 11<PB3 H MHHHManbHOH 

6H6nHOTeKH nporpaMM npoH3BO.r:tHnHCb C 

noMOll{blO ycnyr caMoii CncTeMbI, B03MO)K -

HOCTH KOTOpOH nocTeneHHO B03pacTanH 

annoTb .r:{0 OKOH'l8HHSI pa6oT B CeHTS16pe 

1967 PO.eta. 

Ta6nH!!8 

T<P .lln.51 3BM M-220 

TpaHCnSITop axo.r:tHT a cocTaB 

MoHHTOpHoA cncTeMbI 11<PB3-68. 

Pa6oTa no C03.r:taHHIO aToii 

CHCTeMbl- 6bma Ha'laTa B anpe

ne 1968 roaa H nenacb rpynnoii 

H3 llleCTH qenoaeK. K anpen10 

1969 I'OJW 6bm COCTaaneH Ha 

<POPTPAHe H oTnameH TAHllEM 

( napHaHT CHCTeMbI, OTBe'l8IOll{HH 

nepBOMy 111ar-y pacKpyTKH). 

K anpen10 1970r roaa 6bmH 

38KoH'leHbI pa60TbI no Hannca

HHIO H OTnaaKe aBTOHOMHOI'O 

aapuaHTa MoHHTOpHOH CHCTeMbI 

11<PB3-68 .r:tn.51 3BM M-220. 

TpaHCnSITop coCTOHT H3 100 noanporpaMM, HanncaHHbIX Ha <POPTPAHe co 

BCTaBK8MH TTonyKo.r:ta, TToanpor-paMMbl TpaHCnSITOpa, 3aBHCSlll{IIe OT ClICTeMbl 

KOM8H.r:t M81IIHHbI, HaCKOnbKO 3TO B03MO)KHO, OT.cteneHbl OT OCTanbHbIX. TeKCTbl 

nporpaMM TpaHCnSITOpa He coaepmaT O,llHH8KOBblX HnH 6nH3KHX 6noKoB: B 

npouecce HanHC8HHSI OHM BbI.r:tenSinHCb B OT.r:tenbHbie nonnporpaMMl,I, 
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~- TpaHCIUITOp C nOMOIIlblO onepaTopa 

LOADpa36HT Ha 5 ceKuHA. B nep-

ayio ceKllHIO BKnIO'l0HbI nporpaMMhI, 

o6mHe AllSI nepaoa H BTopoA ~a3 TpaH

cru1uHH, BO BTOpyIO - nporpaMMhI, ocy -

mecTBilllIOIUHe TpaHCIUlllHIO H3 TionyKOAS 

B CTSHAapTHhill MaccHB; B TJ)eTblO 

ceKllHIO - nporpaMMhI, o6mHe AIUI TpaH

CilllllHH acex onepaTopoa, B qernep-ry10 

nporpaMMhI, TpaHCnHpyIOUIHe B Tiony

KOA 38I"OnOBO'IHhie onepaTopbI H onepa

TOpbI onHcamrn; B rnITyIO CeKllHIO BKnI0-

'10HbI nporpaMMhI, ocymeCTBIUIIOIIIHe TpaH-

r 
CllSlllHIO B TionyKOA acex OCTSnbHbIX one-

paTOpOB H3hIKa <t>OPTPAH. 11<1>B3. 

06maH AnHHa TpaHCIUITOpa 12000 Sl'le

eK, H3 HHX Ta6nHllbl H pa60'IHe noru1 

38HHM8IOT 4000 Sl'leeK. CpeAHSISI CKO

poCTb TpaHCllSlllHH 40 KOMSHA a MHHy-

Ty. 

TpyAoeMKOCTb pa60TbI no HanHCSHHIO 

H OTnaAKe TpaHCIUITOpa COCTSBIUl~T 

4,5 qenoaeKo-roAa, He C'IHTSSI TPYA8 

HH>KeHepoB H na6opaHTOB. 
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TpaHCJUITOp C noMOIIlblO onepa

TOpa LO AD pa36HT Ha 15 ceKUHA. 

B nepay10 CeKUHIO BKnIO'leHhI · 

nporpaMMhI, o6mHe Ailll nepaoa 

H BTopoA ~83 TpaHCIUlllHH; B ceK

llHH co BTopoa no nHTyIO - npor

paMMhI, ocymeCTBIUIIOIUHe TpaH

CIUlllHIO H3 TionyKOAS B CTSHAapT

HbIA MSCCHB ; B wecTyIO C0KllHIO 

nporpaMMhI, o6uIHe AIUI TpaHCIUl

llHH acex onepaTopoa; B ceAb

MYIO - nporpaMMhI, nepeHOCSIIUHe 

KOHCTaHThI H3 Ta6nHllhI TYPE B 

TionyKOAi B CeKUHH C BOCbMOA 

no '10TblpH8.lUlaTyIO - nporpaMMbI, 

TpaHcnHpyIOUIHe B TionyKOA ace 

onepaTOPhI <t>OPTPAHa; B nHTHaA

uaTy10 CeKUHIO BKnIO'l0HbI nporpaM

MbI, ocymecTaru110mHe pacno3Ha

BaHHe onepaTopoa. 

06IIISSI AnHHa TpaHCIUITOpa 18000 

Sl'leeK, H3 HHX Ta6nHllbI H pa6o'IH8 

noru1 38HHM8IOT 5500 Sl'leeK. 

CpeAHSISI CKOpOCTb TpaHCIUlllHH 

90 KOMSHA B MHHYTYo 

TpyAoeMKOCTb pa60Thl no HanHCSHHIO 

H OTnaAKe npaKTH'leCKH AByx TpaHc

lUITOpOB ( T AHilEMa H aBTOHOMHoro) 

COCTaBIUleT 3 qenoaeKO-l'OAa, He 

C'IHTSSI TPYAS HH>KeHepoB H na6o

paHTOB. 



Pa60TbI no· nallbHeAIIIeMy ycoa_epweHCTBOBBH_mo TpaHCruITopoB c <t>OPT -

-PAHa nrui MaIIIHH · c Ma1lbIM o61>eMOM onepaTHBHoA naMHTH 6ynyT HanpaarieHbI · 

-Ha ynytJUieHHe HJC SKCimyaTaUHOHHbIX X8p8KTepHCTHK: 

1. yaenHtJeHHe CKOpOCTH TpaHCruIUHH (rnaBHbIM o6pasoM, sa CtJeT 

OTKasa OT npHHUHna nonHOTbI H ycTaHOBneHIUI 6onee ecTeCTBeHHOA CBH3H 

Me>Kny TionyKonoM H Ta6nHuaMH); 

2. ynytJIIIeHHe KatJeCTBa TpaHCrutUHH ( sa CtJeT ynytJIIIeHHH TpaHCruIUHH 

HHneKCHbIX Bbrpa>KeHHii H np.) • 

PeanH3alllUI MoHHTOpHoA CHCTeMbI Ha MBIIIHHax Knacca MHHCK-22 H 

M-220 nonTaepnHnH ocyruecTBHMOCTh H uenecoo6pasHOCTh npHHHToA B H<t>B3 

nporpaMMbI o6ecnetJeHHH acex BbitJHCnHTenhHbIX MBWHH H<t>B3 8BTOM8TH3Hpo

B8HHbIMH CHCTeMaMH nporpaMMHpOBaHHH Ha ocHoBe 513bIKa <t>OPTPAH. 

B saKn10tJeHHe aBTop Bbipa>KaeT rny60Ky10 6naronapHOCTb C.H.CoKonoay 

38 HBytJHOO pyKOBOnCTBO B pa60Te, ABTOp npH3H8TeneH n.B.EeruieecKoii, 

TI,A.KanHHtJeHKo, A.C.MapKoay,. B.A.MaKapoay, H.B.ITonoaoA, A.C.flysHHoti: -

C08BTOpaM, fl 0il 0 Xapbi6HHOH, OK83aBIIIei\ HeoueHHMYIO ITOMOlllb B OTnanKe , 

fl 0 Pbi>KOBOit 3a TeXHHtJeCKylO ITOMOIUh B pa6oTe. 

flHTepaTypa 

1, TI.A.KanHHtJeHKO, 11.C.flynaUIHHa, B.A,MaKapoa, A.C,MapKoB, 11,B.fiorroaa, 
C.H.CoKonoa, fipenpHHT l1<t>B3 68-41-K, Ceprryxoa, 1968. 

2, B.ll,)KHnhtJeHKOB, A,C.MapKoB, B.ll,MaTaeea, C.H.CoKonoa. fiperrpHHT 
11¢B3 69-33, Ceprryxoa, 1969. 

3. FORTRAN vs.Basic FORTRAN Comm.ACM,~,10, 591-625, 1964. 
4, CERN-6600. Computer. CERN Fortran. l1snaHHe'UEP.H, )Keneaa, 1964. 
5. C.H.CoKonoa, · Il.A.KanHHtJenKo, 11.~.flynaUIHHa, B.A.MaKapoa, A.C.MapKoa, 

11.B.fionoaa. IlpenpHHT l1<t>B3 67-41-K, Ceprryxoa, 1967. · 
6. C.H,CoKonoa, Il.A.KanHHtJeHKo, 11.C.flynaIIIHHa, B.A.MaKapoa, A.C.MapKoB; 

11.B.Ilorroaa, IlpenpHHT l1<t>B3 68-30-K, Cepnyxoa, 1968, 
7. Il.A,KanHHtJeHKo, 11.C.flynaIIIHHa, B.A.MaKapoa, A.C.MapKoB, 11,B.fionoaa, 

C.H,CoKonoa. AH CCCP. )Kypnan BbitJHCnHTenbHOH MaTeMaTHKH H MaTeMa
THtJeCKoil: cpH3HKH, T. 10, N2 2, M., 1970. 

8. Appendices to ASA FORTRAN.Comm.ACM.,~, 5, 287-288, 1965, 

14 

j 

, 

i 

l 
:1 

. \! 
I 

I! 
' }; 
( 



9. rr.HHrepMaH. CuHT8KCU'!eCKU opueHTUposaHHbiil: Tp8HC1IHTOp. M., 1969. 
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