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AKTyanbHOCTb npo6neMbI. HacTOSilllaSI pa6oTa nocoomeHa pewemno npo6neM 
paapa6oTKH 1r pean1raau1r1r cpe,a.CTa nporpaMMHpoaaHHSI npKKna.O.HbIX aana'l a pas

nH'IHbIX no TeXHH'IeCKOH OCHameHHOCTH .((HanoroabIX KOMIJJieKcax. npe,UHaaHaqeH
HbIX /JJISl o6pa60TKH q>OTOI"paqmii C 6onbllIHX nyabipbKOBbIX KaMep - yHUKanbHbIX 
q>HaHqecKHX yCTaHOBOK, HcnonhayeMbIX B 9KCnepHMeHTax no HayqeHHIO cy6aTOM
H0I"O CTpOeHHSI MaTepHH. TaKHe KOMnneKCbI BKnIO'I8IOT napK cnemranH3HpOBaHHbIX 
.curanoroBblX TepMHHanoa - npoCMOTpoao-H3MepHTenbHbIX npoeKTopoa, IlO.O.KJUO'leHHbIX. 
K ueHTpanbHOii: 3BM ( U3BM), HMerome:R cooTaeTcTayromee -MaTeMaTH'lecKoe o6ec
neqemrn (MO). MO nonpaanenSieTcSI Ha cHcTeMHyIO li npHKnaJlHyIO qacTH. B npH-
KJia.a.Hoii: qacTH MO peamrayroTcSI nporpaMMbI conpoao:11<:neHHSI onepaTopoa npoeK
Topoa, 0XB8TbIBaromHe p83H006pa3Hbie anropHTMbl o6pa60TKH q>HnbMOBOH HH!pOpMa

UHH, nonyqaeMoii: C paanH'IHbIX KaMep H B p83HbIX 9KCnepHMeHTax. PasMepbI 
TaKHX nporpaMM H. HX naHHhIX .uocTHraroT necSITKOB K cnoa ll3BM. TipH STOM 
0HH non:11<:Hbl o6ecne'IHBaTb BpeMSI peaKUHH iia 6onbWHHCTBO IlOCbmOK C TepMHHa-
na He 6onee 1-2 c. · 

BbmonHHTb 06-beM o6pa60TKH, AOCTHI"aIOlllHii: _C0TeH TbICSI'l <pOTOI"paqmii: B I"0A, 
M0:11<:HO Ha napKe BblCOK08BT0M8TH3HJ)OBaHHbIX npoeKTOpoB H3 20-30 IIITYK. B 9T0M 
cnyqae noTpe6HOCTb a onepaTHBHOii naMSITH ll3BM Mo:11<:eT MHOI"OKpaTHO ripeBhI
lllaTb ee paaMep. Ho aenorpyaKa npoueccopa H BHeWHHX yCTpoii:CTB noaaonSieT 
BbIIIDnHSITb napannenbHO aanaHHSI APYI"HX nonh30BaTeneii:. OTcrona cnenyeT, 'ITO 
MO peanbaoro apeMeHH Ha ll3BM uenecoo6paauo coanaaaTh a aune cneuHanH
aHpoaaHHoil: CHCTeMbI paaneneHHSI apeMeHH (CPB), BKnJOqaromeii: cneUHannaHpO
BaHHyIO onepaUHOHHYIO CHCTeMy ( COC) H C0B0KynHOCTb BbIIlOOHSieMbIX non ee 
KOHTponeM npHKna.O.HbIX nporpaMM, 

B aanaqy coc BXO.O.HT opraHH3aUHSI pe:11<:HMa MynhTHAOCTyna .a.nSI 06cny:11<:uaae
MbIX a6oHeHTOB nyTeM MO.((enHpOBaHHSI BHpTyanbHOii: BbiqHcnHTeJlbHOii: MaWHHbl .Qll.SI 

Ka:lf<:lloro a6oHeHTa. TaKoii: nonxon noaaonSieT onTHMHaupoaaTb pacrrpeneneHue pe
cypcoa ll3BM npH o6cnymuaamrn TepMRHanoa a paMKax aanaHHSI, BbinOOHSieMoro 
non KOHTponeM llITaTH0ii: onepaUHOHHOii: CHCTeMbl ( OC) ' HO no cymeCTay OH aa
KpbIBaeT B03MO>KHOCTb HCnOOb30BaHHSI B HeHaMeHeHHOM BH,a.e cpe.a.CTB pean0:aau1ru 
SIShIKOB nporpaMM1rpoaaHliSI BbICOKoro ypoaHSI Ha WTaTuoro MO U3BM. Cnom
HocTb nporpaMMHpoBaHHSI Ha SI3bIKe acceM6nepa npH 9TOM aoapaCTaeT HS-Sa He
o6xOAHMOCffl y'leTa oco6eHHOCTeii HeCTaH,a.apTHOI"O TepMliHana H CTpyKTypbl BHP
TyanbHOil: MaIIIHHbI a6oHel'ITa. TioSTOMy .a.nSI BbIIlOOHeHHSI Heo6XOAHMOI"O o6'beMa 
nporpaMMHpoaaHHSI anropHTMoa corrpoao:>!C.neHHSI, co6nroneHHSI cpoKoa_ o6pa6oTKH 



9KCnepliMeHTOB, ,a T8K>Ke npe.a.ocTaBlleHUSI B03MO>KHOCTli napannenbHOro UCil01lh-
30BaHliSI U3BM B .a.pyrlix nporpaMMHhIX npoeKTax peweHlie npo6neMhI paspa6oT- •-.. 
KU li peanlisaUlili cpe.a.cTB nporpaMMlipOBaHliSI npHKJiaAHbIX sa.a.aq npHo6peTaeT 
oco6yro aKTyanhHOCTb. 

I1pu paapa60TKe MO Ba>KHOe 3Haqeaue liMeeT npoeKTHpOBaHlie CHCTeMbI B ue
noM li OT.a.enbHbIX ee KOMrIOHeHTOB. BMecTe C TeM, KOHKpeTHbie nyTli npoeKTlipO
BaHliSI cpeACTB nporpaMMlipOBaHHSI .a.nSI npliKJiaAHhlX sa.a.aq, BbIITOllHSieMbIX B cne

UHanli3lipOBaHHbIX CPB, Mano Hccne.11.oaaHhI. Bonpoc 9TOT aKTyanen u AnSI cos.a.a
HliSI HOBbIX anropliTMliqecKliX Sl3bIKOB, H AIISI MOAepHH3aUliU U . peanusauuu B CPB 
cymeCTByrou:mx 5I3bIKOB. 

06biqHo npoeKTlip0B8Hlie CTpyKTypbI CPB npOU3BOAUTCSI B c>KaTbie cpOKU ( qT0-
6bI 6hICTpee ITO.t(KJIIOqUTb npHKJla.[J.HbIX nporpaMMUCTOB)' qTO :lKeCTKO orpaHliqUBaeT 
BpeMSI npoeKTlip0B8HliSI li paspa60TKH cpe.a.cTB nporpaMMliPOBaHHSI. 3Ta pa6oTa 
AOll:lKHa 6bITb, B OCHOBHOM, aasepweHa K MOMeHTy OKOHqaHUSI paspa60TKH 6noK
cxeM nepBbIX npHKn8AHbIX nporpaMM. AKTyanbHOCTb peweHHSI npo6neMbI cos.a.a
HHSI cpe.a.CTB nporpaMMHpOBaHliSI B03paCTaeT U B CBSl3ll co ClIO>KHOCTblO oueHKU 

pecypcoeMKOCTH, speMeHu peaKUHU u ,npyrux . Ba>KHbIX xapaKTepUCTliK 6y.a.yumx 
npuKJlaAHbIX nporpaMM ( oco6eHHO s ycnOBHSIX HOBOii AllSI paspa6oTqUKOB BbiqHC
nliTenhHOii TeXHUKU, U3MeHSUOUierOCSI qlfcna o6cny>KUBaeMbIX a6oHeHTOB H T.n.). 

CocTOSIHHe aonpoca. B HaCTOSIUiee BpeMSI BO MHOrux qiusuqeCKliX ueHTpax KaK 

B CCCP, TaK ll 38 py6e:>KOM qiyHKUHOHHpyroT- KOMMeKCbI o6pa60TKH CHliMKOB Ha 
npoeKTOpax, pa6oTalOUIUX s nHHUIO c 3BM. OHR OTnuqaIOTCSI annapaTHOii 6asott, 
MOUIHOCTblO H aarpy>KeHHOCTblO HCl10nb3yeMhIX 3BM,. o6mett CTpyKTypott H nocTpoe
HlieM MO, u.a.eonorReft KOHTponSI ll ynpasneHHSI pa60TOft onepaTOpOB. B KaqeCTae 
OCHOBHbIX Sl3bIKOB nporpaMMHpOBaHUg o6biqHO HCITOllb3yIOT SI3bIK acceM6nepa ll 
ct>OPTP AH, XOTSI oau He a.a.eKBaTHhI aa.a.aqaM cos.a.aHliSI nporpaMM conpOBO>KAe
HUSI onepaTopoB. B qaCTHOCTU, OHli ue co.a.ep:lKaT cpe.[J.CTB nporpaMMHpOBaHHSI 

.a.uanora Me>K.a.y qenoseKoM li 3BM. ilpyrn:e Hey.a.o6cTsa CBSl3aHbI c Heo6xo.a.u
MOCThlO yqeTa npu nporpaMMlip0B8Hlili B03MO>KHOCTU o6cny>KUBaHHSI OAHOft npo
rpaMMOft HeCKOllbKHX a6oHeHTOB li cno>KHOCTblO opraHU3aUHH saUIHTbI .a.aHHhIX, 
OTHOCSIUiliXCSI K pa3HbIM a6oHeHTaM. rlabIK acceM6nepa npuMeHSieTCSI Ha cpe.[J.HHX 
3BM BToporo noKoneHliSI ( Tuna E3CM-4), a <l>OPTPAH - Ha .a.ocTaTOqHo Mom
HhIX 3BM TpeTbero noKonemm. 

Pacnpe.a.eneaueM pecypcoB 3BM, He06XOAliMbIX AnSI BbIIIOllH0HHSI npuKJiaAHbIX 
nporpaMM Ha ct>OPTPAHe, saHliMaeTcg wTaTHaSI OC. Ho ee yHHBepcanhHOCTh 
He nosaonSieT B nonaoii Mepe yqeCTb cneuuqiuKy npuKnaAHhIX nporpaMM, qTo npu
BOAHT no Mepe ysenliqeHHSI qBcna 06cny:i1rnaaeMbIX a6oHeHTOB KO ace 6onee He
npOli3BOAliTenbHOMy HcnonbaoaaHlilO U3BM. 

CrreuuanBsuposaHHbie SI3hIKH n sepcun ct>OPTPAHa AnSI nporpaMMHposaHHSI 
npmma.a.m,1x sa.a.aq B aHanoruqm,1x KoMnneKcax He npliMeHSinlicb. 

lienb pa60TbI. iluanorOBbie KOMnneKChI, paCCMaTpliBaeMbie B AliCCepTaUHH, 

aKnroqaroT U3BM TpeTbero noKoneHUSI ICL-1903A u DEC-10. Hcrronbsosa

Hlie TaKHX 3BM, 0611a.a.a10UIHX pa3BHTbIM MaTo6ecneqeHHeM, H crreUH<pliKa o6pa-
60TKU CHliMKOB BhIABliHynu pg.a. HOBhIX sa.a.aq no paspa6oTKe CTpyKTyp1,1 9qi<peKTliB -
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HO:i\ H 9KOHOMH'lHOi\ CPB. K HHM OTHOCHnacb H 38.lla'ta paapa60TKH ll peanuaa
UHR cpe]lCTB aBTOM8Tll3aUllll nporpaMMllpOBaHRH npuKna.llHbIX nporpaMM (CATT)• 

· Ee peweHne nomKHO 6brno cnoco6cTBOBaTb cosnaHRIO 9<pqieKTRBHOi\ CPB u ci6ec
neqRTh: 

- B03M01KHOCTb C03,llaHHSI 9qxpeKTllBHblX npHKJia,llHblX nporpaMM; 
- npoCTOTy MO,llepHuaauuu cpe,llCTB nporpaMMRPOBaHRH ,llnH o6ecneqemrn RX 

I 
6onbweA aneKBaTHOCTll sanaqaM C03.llaHHH npHKna,llHbIX nporpaMM; 

- OTHOCRTenbHO HRSKyIO TpynoeMKOCTb paapa6oTKH u peanusamrn CATT, MaK
CRManbHOe ucnonbsoBaHne B03M01KHOCTeA, npenocTaBnHeMbIX mTaTHbIM MO U3BM; 

- ,llOCTaTO'lHyIO CTeneHb yno6CTBa JlllH npHKna,llHbIX nporpaMMRCTOB. 
Paspa60TKa H peanHsauHSI CATT ocymecTBnHnHcb aaTopoM B cHcTeMe MO 

FAUST Ha JJ3BM ICL-1903A II a CIICTeMe MO COSDES Ha 10BM DEC-io. 
Coa,ll8HI1e ,llaHHbIX 9IICTeM npenycMaTpIIBanocb nnaHOM opraHH38UIIH B l1c1>B3 
MOIIlHOro Il3MepHT0llbHO-Bbl'<{HCllIITenhHOro ueHTpa. 

Hay'tHaH HOBH3Ha. Bb1pa60TaH IlOJlXO.ll K pewemuo npo6neMbl C03.llaHHSI cpe,llCTB 
nporpaMMIIPOBaHIISI IlpHKlla,llHbIX 3a,llaq B cneUilallH3Hp0B8HHblX ,llHanorOBbIX KOMil
neKcax, Il03B01llllOIUIIA Ha OCHOBe WTaTHoro M8TeMaTil'l8CKOrO o6ecneqeHHSI 3BM 
9qxpeKTIIBHO C03,llaBaTb a,lleKBaTH~Ie 9TIIM 38,lla'taM cneuHallil3IIPOBaHHbie Sl3bIKO

Bbl0 cpe,llCTBa nnH HX nporpaMMffPOBaHHSI, cpe,llCTBa TpaHCJISIUHH H BbmomteHHSl npo
rpaMM, HailHCaHHbIX Ha 9THX SI3bIKax. 

Paspa60TaHbI cneUI1anH3HpOB8HHbie cpe,llCTBa nporpaMMilpOBaHHSI IlJ)IIKna,llHbIX 
sanaq 06cny,KI1B8HHSI a60H9HTOB B npocMOTpOBO-H3MepIITenhHbIX KOMnneKcax 
Hcl>B3 :. 

- aaTOKOJl FAUCOD, opileHTHpoaaHHhiii Ha nporpaMMilpoaaHHe sana'l conpo-
B01K.ll9HIISI onepaTopoB, ,llnH 3BM ICL-1903A; -

- .llHaneKT st3bIKa cl>OPTPAH, MOJlHq>IIUHpoBaHHhIA JlllH nporpaMMHposaHHH aa
na11 o6cny,KHB8HHSI ynpaBnHIOIIlHX 3BM npoeKTOpOB B MHOrOMaWHHHOM KOMillleK
ce c U3BM DEC-10. 

Of:>eCIIe'leHa peanHaaUHSI SI3bIKOB nporpaMMHpOBaHHSI npHKn8.llHblX 38,lla'l: 
- Ha OCHOBe npennmKeHHoro aBTOpOM MeTOi:la nporpaMMHblX uene:A C03,ll8Ha 

cHcTeMa TpaHcruIUHII c FAUCOD; 
- peweHa aana11a TpaHcruIUHH .nporpaMM Ha cl>OPTPAHe B peeuTepa6enbHbie 

npouenypb1; 
- paapa60TaHb1 H peanH30B8Hbl cpeJlCTBa, Il03B01ISIIOII1He opraHH30BaTb pa6o

Ty Ha6opa peeHTepa6enbHbIX nporpaMM Ha cl>OPTP AHe B paMKax onHoro WTaT
Horo aanaHHSI (nporpaMMbI) Ha 3BM DEC-10. 

TToCTaBneHa II peweHa 3a,ll8'18 aBTOM8TH'l0CKOrO COBMeIUeHlill noKanbHbIX ne
peMeHHbIX cpopTp8HHbIX nporpaMM, IICCll9,llOBaHa npHMeHIIMOCTb MeTO,llOB peweHIISI 
K paMil'iHbIM aepcHSIM cl>OPTPAHa. 

PeanI1aauHSI. HshIK FAUCOD H cI1CTeMa TpaHcruIUHH .llnH Hero aKcnnyaTI1-
py10TcSI B Hc1>B3 c t 97 3 r. Ha FAUCOD HanHcaHbI, 0Tna1KeHbI H 9KcnnyaTH
PYIOTCSI CBbIWe 40 MonyneA npHKJIB.llHbIX nporpaMM, MonyneA nHcneTqepa CPB 
II coc, MO.llyneA nposepKII IICnpaBHOCTH annapaTypbI KOMnneKca. B COBOKyilHOO
TH C JlpyrHMH KOMilOHeHTaMH MaTo6ecneqeHHSI 6bma o6ecne'ieHa .o6pa6oTK8 CBbI
we 45 0 000 C06bITHA c KaMepbI "MHpa6enb". 
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CpenCTsa peanHaauHH cl>OPTPAHa B cHcTeMe COSDES · coanam,1 H aKcnnya
THpyroTCH c l.978 r. 0HH noaBOIIHIIH coanaTb Ha cl>OPTPAHe nporpaMMbI co-• 
DpOBO:lKJ1,eHHH /llISI l.5-cpyTOBOi!: KaMepbl FNAL B 9KcnepHMeHT8X E-180H E-564 
H o6pat50TaTh CBblllle 90 000 qx>Torpacpnil:, a TaIOKe l1llSI KaMepbI BE.BC B aKcne
pHMeHTe p~ B KOTOpOM Ha anpellb l. 982 r. o6pa60TaHO OKOIIO 3 000 CHHMKOB. 

B COCTaBe nporpaMMHOI'O o6ecneqeHHS!, HCil01Ib3yeMOI'O ·n1151 pealIH3aUHH 
FAUCOD, aBTopoM HanHcaHo oKono 15 000 KOMaHn Ha H3bIKe acceM6nepa. ITpH 
pealIH3aUHH cpe,nCTB, o6~cneqHBWHX B03MOlKHOCTb nporpaMMHpOBaHHH Ha 
c!>OPTP AHe npHK1Ianm;1x aanaq B cHcTeMe COSDES, aaTopoM HanHcaHo OKOIIO 
480 npennolKeHHil: Ha Sl3b1Ke penaKTOpa TECO H 1000 KOMaHn Ha Sl3b1Ke acceM-
6nepa. ITporpaMMbI, peanHaylOlllHe aBTOMaTH'ieCKOe. COBMemeHHe lIOKallbHbIX ne
peMeHHbIX, BKlllO'ialOT 890 npennolKeHHi!: H3bIKa TECO. 

ITpaKTH'i9CKaB ueHHOCTb. PeayllbTaTbl nHccepTaUHH MOryT 6bITb HCil01Ib30Ba
Hbl npH coanaHHH cpencTB nporpaMMHpOBaHHSI npHKllaAHbIX aanaq B aHalIOI'H'IHbIX 
KOMMeKcax o6pa60TKH q>HllbMOBOi!: HHq>OpMaUHH; a TaKlKe B npyrHX nHalIOI'OBbIX 
H ynpaBlISilOlllHX KOMMeKcax, rne BpeMSI H naMSITb SIBlISilOTCSI KPHTH'iHblMH peCYP
CaMH npHMeHBeMbIX 3BM. MeTon nporpaMMHbIX ueneA MOlKeT 6bITb npHMeHeH a 
onepaUHOHHblX CHCTeMax o6mero HaaHaqeHHH HIIH B qaCTHbIX aanaqax, HCil01Ib-
3yIOlllHX 3Ha'IHT01IbHbie o6'b8Mbl npoMe:»<yTO'IHblX naHHbXX. ITpenno:»<eHHbill nonxon K 
nonyqeHHlO paanerui:eMbIX «popTpaHHbIX nporpaMM MO:»<eT 6bITb pealIH30BaH Ha MawH
Hax C AOCTaTO'IHbIM K01IH'i8CTBOM HH,l:leKCHbIX perHCTpOB B KOMIIHruITopax HJlH noCT
npoueccopax K; HHM. Ero pe81IH38UHSI noaBorui:eT nonyqaTb npeHMyIUeCTBa ctr npnMe
HeHHsi paanerui:eMbIX nporpaMM H OAHOBpeMeHHO HciIOllb30BaTb npeHMymeCTBa npo
I'paMMHpOBaHHSI Ha R3bIKe BblCOKOI'O ypoBHR. MeTOA COBM0lll9HHSI lIOKallbHbIX 
nepeMeHHblX B q>OPTPaHHblX nporpaMMax MO:»<eT 6bITb pealIH30BaH B KOMIIHruITopax 
H peABKTopax casaeii B 1I106oi!: arCTeMe nporpaMMnpoBaHHR Ha cl>OPTPAHe. 

Anpo6a1rnsi H ny6nHKallHH. OcHOBHbie peayllbTaTbl nHccepTaUHH noKJia,nbIBa
lIHCb Ha Bc8COl03HbIX CeMHHapax no o6pa60TKe q>H3H'i8CKOii HHq>OpMaUHH (Epe
BaH, l. 975, 1977), lI BcecoroaHoM coBemamm no aBTOMaTuaauHH Hay'IHbIX 
0:ccnenoaaHHil: B anepHoii q>H3HKe (AnMa-ATa, l.978), II BcecoroaHoM coaema
HHH "ilHalIOI'OBbie Bbl'iHCIIHTellbHbie KOMnlleKCbI11 

( CepnyxoB, l. 979), Ha CeMHHa
pax 11c!>B3, nBT~ 011Hl1 H MrY HM. M.B.noMOHOCOBa. 0HH TaIOKe ony6nHKOB8-
Hbl B pa6owx1 l.- /. 

061,eM pa60TbI. ilHccepTaUHSI COCTOHT H3 BBeneHHH, IlRTH rnaB ' 3aKlll0'19HHS!, 
6H6nHorpaq>HH H np1mo2KeHHSI. 061,eM pa60Tbl COCTaBIISIIOT l.12 CTpaHHU T8KCTa, 
l.8 pHcyHKOB H l.2 Ta6n11u. EH6nHorpaq>M BKillO'laeT 77 HaHMeHOBaHHii. 

COilEP)J{A.Hl1E ill1CCEPTAUI111 

8 nepaoii rnaae paccMaTpHBalOTCSI OCHOBHbie npo6neMbl C03A8HIISI R3bIKOBOI'O 
o6ecneqeHHR KaK COBOKynHOCTH npenocTaBIIBeMblX SI3bIKOB nporpaMMHpOBaHHR. 
0HH T9CHO CBH3aHbl C o6meii npo6neMoii coanaHHSI MO cneuHalIH3HpOBaHHbIX n0:a
lIOI'OBblX KOMillleKCOB ( CllK) ' 'ITO B CBOlO oqepenb onpenenseTCSI annapaTHOii H 
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nporpaMMHO:ii: 6a30:ii: KOMMeKCOB. PaccMaTp1rnaIOTCSI'. OCHOBHbie KOMilOHeHTbI CHC-

TeM MO FAUST Ii COSDES' pewaeMhie HMH 3a.[laqli B cnK Ha 6ase 3BM 

ICL-1903A H 6onee MOIIlHO:ii: DEC-10. 
Ba:nrneiiwe:ii: · qacThIO MaTo6ecneqeHHSI C.ll< SIMSieTCSI cucTeMa pas.oeneHtrSI ape-

. MeH0:. OcHOBHhIMli np0:Hu0:naM0: nocTpoeHtrSI CPB SIBJ'ISIIOTcSI: MOllYJ'lhHoe nporpaM

M0:poaaH0:e np0:KJ1allHhIX nporpaMM, opraH0:sau0:g pas.oenSieMhIX ( peeHTepa6eJ1hHhix) 

MO.OyJ'le:ii:, OT.[leJ'leHlie KOll0B OT ll8HHbIX, opraHH38UliSI oqepe.oe:ii: Ha o6pameHHe K 

BHeWHliM ycTpO:ii:CTBaM li T.ll. Eonee no.opo6HO paccMaTpliBaIOTCSI nptrHUliilhI, H8H-

6onee Ba:>KHhie JlJlSI paspa6oTKli 0: pean0:aau0:H cpe.ocTB nporpaMMtrpoBaHm1. 

CTpyKTypa CPB SIBJ1Sl'.eTCSI onpe.a.engromeii rrpH pewesmi: rrpo6J1eMhI paspa60TKH H 

peaJ1H3aUHH SI3hIKOBOrO o6ecrreqeHHSI. lfacTO Sl'.3hIKOBaSI CTOpOHa npo6J1eMbI 38KJ1IO

qaeTCSI B rrpeAC>CTaMeHHH S[3hIKOB rrporpaMMHp0B8Hlis:1, cpeACTB TpaHCJ'ISIUHH Ii 

OpraHH3aUHH BhIIlOOHeHHSl nporpaMM Ha 9THX SI3hIKaX DOA KOHTpOOeM CQC. npy

rag CTOpOHa 38KJ1IQqaeTCSI B CTpaTerHH pacrrpeAeneHHSI'. 38Aaq Me>KAy CHCTeMHO:ii: 

Ii rrpHKJ'laAHO:ii: qacTSIMH MO Ii 06yCJ10BJ1eHa CXO>KeCTbIO OJ'IOK-cxeM MHOrHX IIpH

KJ'laAHhIX nporpaMM 0: O0IIlHM Ha6opoM IIpHCylllHX HM pyTHHHhIX orrepaUH:ii:. TaK, 

rrporpaMMHpOBaHHe HeKOTOpbIX qacTe:ii: rrporpaMM corrpOBO>KAeHHSI MO>KHO qiopMa

J1H30B8Th o6pameHHeM K crreUHaJ'lbHbIM IIOAIIporpaMMaM o6mero Ha3HatJeHHS[ HJ'IH 

K MOAYJ'ISIM coc. l.JaCTh 3aAaq o6mero xapaKTepa AOIIyCKaeT BapHaUHH B nnaHe 

HX pacrrpeAeJ'leHHSl, peweaue 9Toro BOIIpoca orrpeAeJ'ISieTCSI MOIIlHOCThIO HCIIOJ1b-

3yeMbIX U8BM H ApyrHMH o6cT051TeJ1hCTBaMH. 

CHcTeMhI FAUST H COSDES AatoT npHMephI pasnuquoro peweliHH rrpo6J1eMhI 

cos.a.aHHSI cpeACTB rrporpaMMHpoaaam1. B FAUST Ami rrporpaMMHpoaaHH£1 rrpu-

KJ1aAHhIX nporpaMM paspa6oTaH crreuuaJ1Hs0:poBaHHhI:ii: £13hIK, a cTpaTermi: pacrrpe

AeneHHSI 3aA8'! 3aKJ110qaeTCSI B MaKCHM8J1bHOM yrrpomeHHli rrporpaMMHp0B8HHSI 

rrp0:KJ1aAHhIX rrporpaMM 3a CtJeT pacwHpeHHSI cpyHKUH:ii: coc H yaeJ'IHqeHHH B03J'la

raeMbIX Ha Hee saAaq. B cHcTeMe COSDES JlJlSI nporpaMMHpoBaHHH npHMeHSltoT

csi: SI3hIK acceM6J1epa H crreuHaJ'lhH0 paspa60TaHHhI:ii: nHaJ'leKT SI3hIKa ct>OPTPAH, 

CTpaTern:g pacnpeAeJ'leHHSI 3aAaq orrpeAeJ'ISieTCSI CTpeMJ'leHHeM K MaKCHMaJ'lbHO:ii: 

9KOHOMHH pecypcoB (onepaTHBHO:ii: II8MSITH, BpeMeHH rrpoueccopa H T.A.) 38 cqeT 

COBMeCTHbIX ycHJ10::ii: paspaoOTtJHKOB coc Ii rrpm<naAHhIX rrporpaMMH:CT0B, 

OAHaKO peweHHSI rrpo6J1eMbI HMeIOT Ii o6mHe. qePThI. C SI3hIK0B0:ii: CT0pOHhI 

9T0, HaIIpHMep, paspa60TKa CII9UH8J'lhHhIX cpeACTB nporpaMM!ipOBaHHH AHanora, 

B pacrrpeneneHliH 3aAatJ - B03MO>KH0CTh HaIIHCaHHSI IIPHKJ18AHO:ii: rrporpaMMhI H3 

pacqeTa 06CJ1y>KliB8HHSI TOJ'lhK0 OAHoro a6oHeHTa. MyJ'lhTliO0CJ'IY>KliBaHHe C IIO-

MOIIlhIO TaKHX rrporpaMM o6ecne'lHBaeTCSI COC. IlpH aT0M npmmanao:ii: nporpaM

MliCT T8K>Ke aBTOMaTHtJeCKH 0CBO0O>KAaeTCSI OT 38A8'IH 3alllHThI AaHHhIX pa3J1Hq

HhIX a6oHeHTOB - 0Ha pewaeTCSI cpeACTBaMH peaJ1H3aUHH SI3hIKOBOro o6ecrreqe

HHSI H: COC. 

BTopag rnaaa nocBS1meaa oimcaHHIO aBT0K0lla FAUCOD. 3TOT H3hIK rrpeAHas

HatJeH JlJ151 peweHHH CJ'lellyIOIIlHX OCH0BHhIX 3aAatJ: opraHH3aUHH M0AYJ'lhHOro rrpo

rpaMMlip0B8HliH IIpHKJ'laAHhIX rrporpaMM; cerMeHTHO:ii: opraHH3aUHH ABHHhIX; opra

Hli38UHH AHaJ'lora npliKJ18AHO:ii: nporpaMMhI Ii orrepaTopa rrpoeKT0pa; 38IllHThI AaH

HhIX Ii rrporpaMM,. ABTOKOA BhIIIOOHeH B BHAe MaKpopacwHpeHHSI H3hIKa acceM6-

J1epa U3BM, y K0Toporo yHaCJ'leAOBaH CHHTaKcuc qacTH rrpellJ'I0>KeHHii FAUCOD. 
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OcHOBHbIMII ,norui:TIISIMII FAUCOD srBmnoTcH norui:TIIH npouecca, nporpaMMhI conpo

B0:>KJleHIIH, M0}lynsr, pa6oqero nonSI }laHHbIX ( cerMeHTa JlaHHhIX), TIIIla M0Jlynsr, 

K0MaH}lbI, JlllpeKTIIBbI. MoJlyneM SIBnSieTCH nor11qecKII 3aMKHyTaSI, C00TBeTCTByro

lUIIM 06pa3.0M OcpOpMneHHaSI qacTh nporpaMMbI conp0B0:IK}leHIIH. Mo}lynll M0ryT 

6hITh pas}lensreMbIMII II Hepas.nen.SJeMbIMII, B 38BIICIIM0CTli OT 9Toro 0HII IIMelOT 

pa3HbIH Tlln. 

O6pameH11e K JlaHHbIM ocymecTBmleTCH yKasaH11eM B onepaHJle JlByMepHoro 

aJlpeca, C0}lepmamero H0Mep nonH JlaHHbIX II CMemeHIIe 0TH0CIITenbH0 Haqana no-
~ . 

mI. KoMaH/lbI 06paI1leH1IS1 K }laHHbIM pasBopaqlIBalOTCH TpaHcnHT0p0M c FAUCOD 

o6biqHO B TPII K0MaH/lbI .Sl3bIKa acceM6nepa. O}lHa 113 HHX cpopMIIpyeT CMemeHHe, 

/lpyrasr npe/lcTaBn.SJeT co6oii BhI30B cneu11anbH08 no}lnporpaMMhI, npoBepsrromeii 

K0ppeKTH0CTh JlByMepHoro a}lpeca H HanllqHe non.SJ }laHHbIX B onepaTIIBH0H naMSI

TII, TpeThH KoMaHJla BhmonHSieT cooTBeTCTByrom11e AeficTBIIH c yKasaHH0ii SiqefiKoii. 

LlBe cneUHanhHbie K0MaH}lbI npe}lHa3HaqeHbI }lnH npHeMa l:taHHbIX OT oneparopa 

H }lnSI BbIB0}la OTB8TH0H HHcpOpMamm Ha C0OTB8TCTByrolllHe yCTPOHCTBa npoeKTO

pa. BHpTyanhHaH FAUCOD -MawHHa ( BbiqHcnHTenhHaSI Mawlrna, M0}lenHpyeMaSI C 

noM0UlhIO coc }lnH BbID0nHeHHSI npe}lnmKeHHH FAUCOD) BhmonHH8T 9TH K0MaH}lhI, 

HClI0nh3yH KOHTponhHbIH MaccHB, CO}lep:>KaIUHH HHcpOpMaUHIO 0 T8KYUl8M C0CT0SIHHH 

yO'rp0HCTB npoeKTopa, a.upeca, o6naCTeH BB0}la }laHHbIX H T.}l. 

KoMaH}lbI nepe}laqH ynpaBneHHSI no3B0nHIOT opraHH30BaTh nepeX0}lbI THIIa 

GO TO, CALL, RETURN KaK BHYTPH MO}lynefi, TaK H Me:>KAY HHMH. LlnH o6ecneqe

HHH B03M0)l{l{OCTH nHKBH}laUHH nocne}lCTBHH c6oeB 3BM H OIIIH60K onepaTopoB 

BBe}leHbI KoMaHJlbI ENER. H EXER, nooBonHIOUlHe opraHH30BaTh nepe}laqy ynpaa

neHHH Ha Hattano onpe}leneHHoro aTana o6pa6oTKH cpOTOCHHMKa, npoiineHHoro one

paTopoM paHee. 

LlnH noBbillleHHSI acpcpeKTHBHOCTH npHKnll}lHbIX nporpaMM Heo6xo}lHMO yqHTbI-

BaTh HeKOT0pbI8 oco6eHHOCTH nporpaMMHp0BaHHH, CBSI3aHHbI8 co CTPYKTYPOH 

FAUCOD-MalllHHbI H opraaHsauHeii MynhTHo6cnymHBaHHH a6oHeHTOB HaICL-1903A, 

HanpHMep, 'laCTH nporpaMM }lHanoroB0I'0 xapaKTepa peK0M8HJlY8TCSI ocpopMn.SJTh 

KaK pa3}l8nHeMbie M0}lynH, a BbiqHcnHTenhH0I'0 - J{8K Hepa3}l8nH8MbI8o PeKOMeH

JlY8TCSI pe:l:Ke 0CYUl8PTBnHTh nepex0}lbI H3 M0}lynH B M0}lynh, qame HClI0nh30B8Th 

B03M0:l:KH0CTh 6noqHQH nepe}laqH }laHHbIX M8mAY pa6oqHMH nonHMH H To/lo 

B Tp8Th8H rnaBe paccMaTpHBaeTCSI peanHSaUHH ClI8UHMH3Hp0BaHH0I'0 aBT0KO

}la FAUCOD Ha 3BM ICL-1903A. OHa BKnroqaeT BHPTYMhHyro MalllHHY HShIKa H 

CHCTeMy TpaHCnHUHH M0}lyne·ut IlpHKn8}lHbIX nporpaMMo 

CneuHcpuKa BhmonHeHHH K0MaH.r:t FAUCOD saKn10qaeTCH B TOM, 'lT0 K0MaH/lbI 

Bbm0nHHIOTCSI B ycnoBHSIX MynhTHo6cny:>KHBaHHH. OTHOCHTenbHO qaCTo HCII0nh3ye

Mbie K0MaH}lbl BhmonnsnOTCH nocpe,'J,CTB0M pe3H}l8HTHblX qaCTeH coc ( opraHHSa

UHH }lHanora, sarpysKa noneii B 01. epaTHBHYIO naMHTh H T.Jl.). Bonee rpoM0SJl

KHe qaCTH FAUCOD -MawHHbI, Bbm0lIHSllOlllH8 pe}lKHe K0MaH}lbI ( K0nHp0BaHH8 H B0O

CTaH0BneHHe JlaHHhIX npouecca, ooraHoB npouecca), sarpy:>KaIOTCH B onepaTHBHyro 

naMHTh rumih npH H800XO}lHMOCTF .• 

<t>aii:n:61, HClI0llh3Y8Mbl8 npH r,eanHSaUHH FAUCOD, HaX0}lSITCSI Ha yCTpOHCTBaX 

npSIMoro /l0CTyna ( JlHCK, 6apa61m). BupTyanhHaH FAUCOD-MawHHa Hcnonhsye-r 

}lBa cpaHna. Oa,1rn H3 HHX ClIY:lfCl!T }lnH OCB060)KA8HHSI MeCTa B onepaTHBHOH naMSI-
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TH, ll0CK0nbKY cyMMapHbIM: o6'b8M i:taHHbIX Bcex npoueccoB n M0,oynefi nporpaMM 

conp0B0)KJ:leHHSI - MH0l'0KpaTH0 npeBhilllaeT ee paaMep. B ,opyroM cpaiine pa3Me

ll{810TCSI K0TIHH aTpH6YTOB npoueccoB, BbID0nHeHHhie B yKa3aHHhIX T0':IKax ll}?_ouec

ca no K0MaH.i:te ENER H Hcnonb3yeMhie npH B0CCTaH0BneHHH HX KOMaHJ:tOH EXER. 
CHCTeMa TpaHCllSIUHH MO,oyneii HCnonh3yeT cpaiinbI, co.oep?!<alllHe 6H6nHOTeKH: AB0H':I

HhlX cpopM MO.i:tyneii, nepeMemaeMblX cpopM noi:tnporpaMM, qiopMaTOB 61IOKOB nau

HhIX. 

TpaHCllSIUHSI MO,oyneil: ocymeCTBnSieTCSI Ha6opoM H3 5-7 nporpaMM:TpaHcnSITop 

c FAUCOD, ll!TaTHhIH acceM6nep, llITaTHhiii: pei:taKTop casiseu, 6n6nHoTeKapb II T • .o. 

ilnst nonyqeHHSI ABOH':IHOH cpopMbl Mo.oynn .[l0CTaT0':IH0 opraHH30B8Th nocnei:toBa

TenhHYIO npol'0HKY 8TIIX nporpaMM, B38HMO.i:teil:CTBYJOU{HX Me)KJ:ly co6oii: C no

M0ll{blO cpafinoB np0M8)KYT0':IHhlX i:taHHhIX, T.e. cpaiinoa, B K0T0pbie 0AHH nporpaM

Mbl T01lbK0 llHlllYTt a .lij)YI"He - T0llhK0 ':IHTaIOT. B CBSI3H C Heo6xOAHMOCThlO qac

T0l'0 noBTopeHHSI H .[llIHT81lhH0CTblO TaKOH npouei:typhl 6bm pa-3pa60TaH MeT0A, 

ll03B01IHBlllHM: 8!pqJeKTHBHee pelllaTh 38.[la':Iy TpaHC1ISIUHH Mo,oyneil: • 

. YTO':IHHM TepMHH "nocnenoBaTenbHOCTh nporpaMM 11 H BBei:teM ll0HSITl!Il 3BeHa, 

uenH H MaTPHUbI nporpaMM. CoaoKynHOCTh nporpaMM 

Ili,Il2,.-.Iln (n>l) (1) 

Ha30BeM nocne,00BaTe1IhH0CThlO nporpaMM, ecnH ':I8CTh BbIX0/lHblX cpaiinoB npo

rpaMM 'Ill, 'Il2 t••• 'Ile 0TH0CHTCSI K ':IHcny BX0J:llihIX cpaH1IOB nporpaMMbI 'fl e + l , 

e = 1, ••• ,n- ].IlpOTOK01l ':IT8HHSI nporpaMMhI TI H3 BX0AHhIX cpaii:nOB <ll1,u•, <llm 
( m ~ 1 ) onpei:tensieTCSI KaK nocnei:toMrenbH0CTh nap l(i s, is) I m ~is"> 1, j s ~ 1, 
B KOTOpoil: sacpHKCHp0BaHO, ':ITO ·s-oii KOMaH.[lOH ':ITeHHil 5IB1l.H8TCSI K0MaH.i:ta t:ITe

HHSI H3 cpaiina <Ills q>H3H'leCKOH. nopuHH ABHHhIX C H0MepoM j s, AHanorH':IHO onpe

i:tensteTCSI npoT0K0lI 38ITHCH. 

Ilocne.oOB8Te1lbHOCTh H3 AByx nporpaMM TI 1 , 'TI 2 H830BeM 3BeH0M, ecnH npo

T0K01l 38ITHCH nporpaMMhI 'fl 1 B BhIX0AHhie cpafinhI Ilp0M8)KYT0':IHbIX .[laHHhIX C0B

nai:taeT C npoT0K01I0M ':ITeHHSI 9THX . cpaii:110B nporpaMMOH 'Il2· lleITblO H830BeM no

cne.ooBaTenhH0CTh ( 1) t B KOTOpoil: 'Ile I Ile + l SIB1ISieTCSI 3B8H0M .[l1ISI K8)K.[l01'0 

e = 1 •••.• "-1. B i:taHHOM: rnaae paCCM0TpeH anropHTM pa60Thl uenH nporpaMM, 

npH K0T0P0M o6MeHbl C cpaii:naMH npoMe)KYT0':IHhlX i:taHHblX 3aMeHSIIOTCSI Henocpe.o

CTBeHH0M: nepei:tat:IeH AaHHhIX. I1cnonh3yeMaSI B sa.oaqe TpaHClISIUHH MO,oyneil: no

cne.ooBaTellbH0CTh nporpaMM He siansieTcn uenhro, 110 i:tonycKaeT pas6HeHHe Ha 

uenH, KOTOPhie YA06Ho 38ITHC8Th(-~ ;~.o~. CT)POK MaTpHUhI: ( 2) 

·.. . . Iln . 
MaTpHua (2) cpopMHpyeTCSI B saBHCHM0CTH OT rrapaMeTp0B TpaHClISIUHH H rre

pei:taeTCSI yrrpaBlISIIOll{eH nporpaMMe, KOT0paSI opraHH3yeT pa6oTy yKa3aHHhIX B 

Hell ueneii:. PeanH3aUHSI 9TOl'0 MeT0.i:ta He Tpe6yeT MOAHCpIIKaUHH lllTaTHbIX npo

rpaMM, HCll01Ib3YeMhIX B CHCTeMe TpaHC1ISIUHH, a C .lij)Yf'OH C'l'0p0HhI .oaeT H0Bbie 

B03M0)KH0CTH B rrporpaMMHP0BaHHH cneuHallbHbIX nporpaMM CHCT8MbI TpaHC1ISIUHH. 

B ':IeTBepTOH rnaBe paccMaTpHBaeTCSI pemeHHe npo6neMhI peaJiH3aUHH 

cf>OPTPAHa B CHCTeMe pasi:teneHHSI apeMeHH COSDES Ha U3BM DEC-10. 3Ta 

CHCTeMa, KaK H CPB FAUST , pa6oTaeT Ha 3BM B paMKax oi:tHoro 38.[laHHH H 
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. . 
opraHHayeT Myn~TH06cny>KHBaHHe a6oHeHTOB, ITpu 8TOM O0SI3aTenbF.O OTJleneHHe 

JlaHHhIX OT KOJlOB H opraHH3aUHH KOJlOB B BH]le paanenSieMblX npouenyp. ilnH pa3-.' .. , 
MellleHHSI JlaHHbIX Ka>KJlOro a6oHeHTa OTBOJlHTCH OJlHO pa6oqee none, HMeromee 
qmKCHpOBaHHoe' Haqano B anpecHOM npocTpaHCTBe CPB. O6pameHHe K ]laHHbIM B 
npuKnaJlHhIX nporpaMMaX Ha Sl3hIKe acceM6nepa npoH3B0JlHTCH nyTeM ucnonb30Ba
HHH cneuuanbHO aapeaepauposaHHoro (6aaoaoro) HHJleKcHoro perHcTpa, B KOTO
pbiii: nHcneTqep CPB aarpy)K8eT nepen aanycKoM npHKna.o.uoii: nporpaMMhI a.o.pec 

uaqana ( 6aay) pa6o,mro nonH TeKymero npouecca. 
4To6bI HMeTh B03MO>KH0CTh, BKnIOqemm npuKnaJlHhIX nporpaMM Ha <t>OPTPAHe 

s CPB COSDES, ueo6xonHMO 6hmo pellIHTh cnenyromHe aanaqH: 
- opraHH30BaTh pa6oTy cpOpTpaHuoii: nporpaMMhl C JlaHHblMH nocpencTBOM 

6a3hl paooqero nonz1; 
- paaMeCTHTh nepeMeHHhie nonnporpaMM cpopTpaHHOii: nporpaMMhI a pa6oqeM 

none. 
AHanHa K0Jl0B, reHepHpyeMblX WTBTHhIM KOMnHnHTOpOM, IlOKa3aJI, 'ITO OHH JlO

nycKaIOT HecKonbK0 BH.UOB MOJlHq>HKaUHii:, rI03BOOHlOlllHX pewHTh 8TH 3aJlatJH. CyTh 
MOJlHq>HKaUHii: aaKmoqaeTCSI B H3MeHeH!rn a]lpeCH0ii: qacTH HeKOTOpbIX KOJlOB H KOH
CTaHT, ITepeMeHHbIM npHCBaHBalOTCSI q>HKTHBHbie anpeca B HeKOTOpOM ycnOBHOM 
pa6oqeM none, a npu pa6oT8 nporpaMMbl BBHJlY BbIIIO~HeHHOi!: MOJlHq>HKaUHH OHH 
CBH3hIBaIOTCH nocpencTBOM 6aaoaoro perucrpa c aJlpecaMH B pa6oqeM none Hy)K
uoro npouecca. IlocTnpoueccop, ocymecTBJIHlOlllHi!: MOJlHq>HKaUHlO, ucnonhayeT coa
nasaeMbiii: KOMnunSITopoM cpaiin, conepmamui!: TeKCT KOJlOB Ha H3hIKe acceM6nepa, 
8KBHBaneHTHhIX cooTBeTCTByIOlllHM orrepaTopaM <t>OPTPAHa. B aanaqy nocTnpo-
11eccopa BX0JlHT TaK>Ke ocpopMneHHe KOJlOB B BH]le CHHTaKCHqecKH npaBHnhHOi!: npo
rpaMMbl Ha H3hIKe acceM6nepa. 

B KaqecTae Sl3bIKa HanucaHHH IlOCTnpoueccopa HCIIOJ1b30B8H H3blK pe.o.aKTopa 
TeKCTOBhIX cpaMoB TECO. B CBH3H c 8THM 6binH paapa6oTaHbI MeTOJlbI nporpaM
MupoaaHHH Ha TECO , Il03B00SllOlllHe IlOBbICHTh 8cpq>eKTHBH0CTh nporpaMM. B qacT
HOCTH, HX npuMeHeHue Il03B00Hn0 npuMepHO B JlBa paaa ysenuqHTh CK0pOCTh pa-
0OTbI nocrnpo11eccopa no cpaBHeHHlO c nepaoHaqanbHhIM aapHaHTOM. 

Cnoco6 peamraaUHH <l>OPTPAHa a cucTeMe COSDES cpaKTHqecKH onpenenHn 
nuaneKT 8T0ro SI3bIKa, HCIIOm,ayeMblH nnH nporpaMMHpoaaHHSI npHKnaJlHhIX aanaq. 
Ho OH He TOnbKO HaJIO)KHn HeKOTOpbie orpaHHqeHHSI Ha H3bIK ( anpoqeM, Hecyme
CTBeHHbie mm naHHoro Macca aana11:), a u noaaonttn aHeCTH B · Hero no6aane
mrn, YtJHTbIBaIOlllHe cneUHq>HKy TaKHX aa]laq, K HHM OTH0CHTCH B03MO>KHOCTh BBO
]la/BbIBOJla Ha ynpaam1romy10 3BM npoeKTOpa CTaHJlapTHhIMH onepaTOpaMH READ 
u WRITE , COMMON -6noK c JlHHaMuqecKH uaMeHHIOlllHMCH pa3MepoM aaHHMaeMoR 
BHpTyanbH0ii: naMHTH. 3-roT 6noK npenycMOTpeu MH cpopMHpOBaHHSI BhIXOJlHOro 
Maccusa nporpaMMhI conpoao>K.neHHH, yaenH'lHBaromerocH no Mepe o6pa60TKH q>OTO
CHHMKa H coKpamaeMoro nocne c6poca aToro Maccuaa a JlliCKOBhiii: cpai!:n. 

B ITSIT0ii: rnaBe paCCMaTp~rnaeTCSI aanaqa Il0BbillleHIIH 8cpq>eKTIIBHOCTli ucnonh-
30BaHIIH naMstTH a nporpaMMax Ha <POPTPAHe aa cqeT aaTOMaTuqecKoro co&
MemeHliSI noKanbHblX nepeMeHHbIX nonnporpaMM. OHa B03HHKna B CBH31i C nOTpe6-
HOCThlO 8KOH0MHII naMSITH pa6oqero nom1 a6oHeHTa B CHCTeMe COSDES,Ho HMeeT 
li caMOCTOSITenhHOe 3HaqeHlle. OTMeTHM, qTO aanaqa 8KOHOMIIH naMSITli B npo-
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rpaMMax Ha <t>OPTPAHe uenHKoM aoonaraeTCH Ha npor-paMMHCTa, a TO apeMH KaK 
BO, MHOrHX pacnpOcTpaHeHHbIX H3bIKaX OHa pewaeTCH aBTOMaTHqeCKH, C IlOMOIIlblO' 
CII0UH8Jll,HO npe,AOCTaBlIH0MbIX cpe.ACTB. ITono6HbIM o6pa30M 6binO 6bI >1<ena1:~ni,... 
Ho peanHaoaaTb H noKanbHyIO naMHTb a <t>OPTPAHe, coxpaHHB BMecTe c TeM no

no>KHTenbHbie CTOpOHbI CTaTHqecKOH naMHTH 9TOI'O H3bIKa - npOCTOTy ee pea
n HaaUHH H 6bICTpbiii AOCTyil K 3HaqeHHHM' nepeMeHHbIX, - 06ycnoB1IeHHbie onpe,l:le
neHHeM anpeCOB , nepeMeHHbIX Ha 9Tane pe,naKUHH CBH3eii nporpaMMbI. 

TTpe.a,1araeMbiii MeTO.z:t pacnpeneneHHH naMHTH { HMeHyeMbii!: a,l:lpeCHO-CTaTH - ' 
qeCKHM) OCHOBaH Ha paCCMOTpeHHH rpacpa qiopTpaHHOii nporpaMMbI C aecaMH Ha 
pe6pax, paBHbIMH KOOHqeCTBy noKanbHbIX nepeMeHHbIX B BbI3bIB810IllHX no,nnpo-
rpaM~ax. B rnase oT.z:tenbHO paccMaTpHBaIOTCH cnoco6bI peanHaaUHH anpecHo-
CTaTnqecKoro pacnpe,neneHHH naMHTH JlJlH nporpaMM, HCil00b3YlOIIlHX H He HC>-
nonb3yIOIIlHX onepaTop EXTERNAL. B nepaoM cnyqae y,naeTCH B HBHOM BH,ne no
CTpOHTb rpaqi B BH.z:te cnosa B cneuHanbHOM ancpaBHTe H onpe,nenHTb JlJlH Ka>K.z:tOfi 

' i-
no,nnporpaMMbI TaKHe Heo6xo.z:tHMbie JlJlH ,/:lallbHeiiruero naHHbie KaK MaKCHManbHaH: 
rny6HHa ee BbI30Ba H MHO>KeCTBO acex BbI3bIBalOIIlHX ee no,nnporpaMM. Bo BTO- l 
poM cnyqae .z:tnH • naHHOii qiopTpaHHOii nporpaMMbI CTpOHTCH Mo,nenh - cneuHanbHaH ' 
nporpaMMa Ha <t>OPTPAHe, HMeIOIIlaH rpaqi, H30MopqiHhiii rpacpy Mo.nenHpyeMoii 
nporpaMMbI. Heo6xo,nHMbie naHHbie BbiqHCllHIOTCH npH pa6oTe' MO.z:tenH H HCilOOb -
ay10TCH aaTeM cneuHanbHOii aepcHeii nocTnpoueccopa KOMnHnHTopa. 

A.llpecHO-CTaTHqecKHii MeTO.z:t MO>KeT 6hITb pacnpocTpaHeH H Ha peanHaauHIO 
o6mHX nepeMeHHhIX { COMMON-6noKos) nporpaMM Ha <t>OPTPAHe. ITpH paccMaT
pHaaeMoM nonxone nepeMeHHbie COMMON -6noKa HMeIOT CHny O.z:tHOBpeMeHHO C no
KanbHbIMH nepeMeHHbIMH cneuHanbHO onpe,neneHHOii no,nnporpaMMbI-BeplllHHbI rpa
cpa nporpaMMbI, H3 KOTOpoii .ltOCTH>KHMbI ace Bepll}HHhI, COOTBeTCTBYIOIIlHe nonnpo
rpaMMaM, co,nep>KalllHM onHcaHHe naHHoro COMMON-6noKa. B KOHUe rnaahI pae>-
cMaTpHaaIOTCH oco6eHHOCTH KOHKpeTHOii peanH3aUHH a,npeooo-CTaTHqecKoro 
pacnpe,neneHHH .a,IH qiopTpaHHhIX nporpaMM, pa6oTaIOIIlHX B CHCTeMe COSDES, H 
npHBO.[l.SITCR peaynbTaTbI ero npHMeHeHHH. 

3AKnl04EHl1E 

OcHOBHbIMH peaynbTaTaMH ,ltHCCepTaUHH HBnHIOTCH paapa60TKa H peanHaauHSI 
cpe.z:tCTB nporpaMMHpOBaHHH npHKna.z:tHbIX aa,naq B CHCTeMax MaTeMaTHqecKoro 
o6ecneqeHHH nayx npOCMOTpOBO-H3MepHTellbHbIX .z:tHanorOBbIX KOMMeKCOB 11<t>B3 -
B CHCTeMe FAUST, 06cny>1<Haa10meii paaHOTHilHbie npH6opb1 nepaoii oqepe,nH Ha 
llHHHH c ueHTpanbHOii 3BM cpe,nHero Knacca ICL-1903A, H B CHCTeMe COSDES, 
06cny>KHBa10meii npH60pbI BTOpoii oqepe,nH, ocHameHHbie ynpaBnHIOIIlHMH 3BM 
PDP-8/E,.no,nKn101:1eHHhIMH K 6onbwoii 3BM DEC-10. 

Y1:1acTHe aBTOpa B paapa60TKe H peanHaaUHH ,nHcneTqepa CHCTeMbI paa,neneHHH 
BpeMeHH, CHCTeMbI HHlpOP,MaUHOHHOro o6cnymHBaHHH, npHKna,/:lHbIX nporpaMM H ,npy
rHX KOMilOHeHTOB MaTo6ecneqeHHH cneuHanH::iHpOBaHHbIX ,/:lHanorOBbIX KOMMeKCOB 
Il03BOOHnO C pa3HbIX CTOpOH npoaHallH3HpOBaTb H peWHTb npo6neMy paap~60TKH 
H peanH38UHH cpe,ncTB nporpaMMHpOBaHHH npHKna.z:tHbIX aa,naq. ITonyqeHHbie pe
aynbT8TbI HMeIOT CaMOCTOHTellbHOe :HayqHoe H npaKTH'leCKOe 3HaqeHHe. 
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1. ITpeAJIO)KE!H cnoco6 C03,[laHlm Malll!IHHO-OpHeHT!IpOBaHHoro Si3bIKa .llllil npo

_rpaMM!Ip~BaHHSI npmma,nHbIX aa.1::tatJ Ha 3BM cpe.1::tHero Macca B Bil.Ile BXO.llHOro 
Sl3bIKa cnemrnmraHpoaaHHoro MaKporeHepaTopa SI3bIKa acceM6nepa. ITpn: ero pea
n11aaun:n: a cn:cTeMe FAUST: 

- C03.llaH aBTOKO.ll FAUCOD .o.ru1 nporpaMMn:posaHHH npHMS.llHbIX aa.1::ta"I:, BbI
nonHSieMbIX IlO.ll KOHTponeM cneun:anHa!ipOBaHHOil: onepaUHOHHOil: CliCTeMbl Ha 3BM 
IC1rl903A; 

aa1m:caH TpaH~SITop FAUCOD - SI3bIK acceM6nepa; 
- npe,nno>KeH cnoco6 paa.1::teneHHH apeMeHn: n: ynpaaneHHH naMHThIO B an:pTyan1::r 

HO:ll: FAUCOD-MaWHHe, Il03B0ruIIOmn:il: ocymeCTBHTb BbIIlOJ1H8Hlie npe.nnO)K8Hliil: 
H3b1Ka B ycnoBHHX MYllbTHOOcny:arnBaHHH. 

2. Ha ocHoBe paapa60TaHHoro MeTona nporpaMMHbIX ueneil: Ha 3BM ICL-1903A 
peallli3,0BaHa CliCTeMa TpaHCllHUHH, npeo6paayIOmaH liCXO.llHble TeKCTbl Ha FAUCOD 

B ABOHtJHylO «popMy. B npeAJIO:iK8HHOil: cxeMe MOryT pa60T8Tb _6e3 MO.llHq>HKaUHH 
WTaTHbie nporpaMMbl Ii nporpaMMbl CHCT8Mbl TpaHCllHUHH, npH 9TOM ,38 CtJeT op,
raHH3aUHH Henoc.:pe,nCTBeHHOil: nepe.1::ta<in: .naHHbIX Me>KJlY nporpaMM8MH BMeCTO ne
pe,t1aqn: .ll8HHhIX qepe3 AHCKOBbl8 qiaitllbl npn:MepHO B .t1Ba paaa ysenHqMaCb CKO
poCTb TpaHcnHUHH. 

3. PeweHa aaAatJa opraHHaauHn: paa.1::tenHeMbIX nporpaMM Ha cl>OPTPAHe B 
paMKaX 0/lHOro 38/laHHH, pa60Ta10mero no.n KOHTponeM WT8THOil: onepaUHOHHOil: 
c11cTeMhI 3BM DEC-10. ITp e ,nno)KeH cnoco6 paaMemeHHH KO.llOB H .1::taHHbIX npH
KnaAHhIX nporpaMM B anpecHOM npoCTpaHCTBe CHCT8MbI paa.1::teneHHH BpeMeHH H 
opraH!I3aUHH aamHTbl .ll8HHbIX pa3llHtJHbIX npoueccos. C03.ll8Hbl nporpaMMHbie 
cpe.llCTBa, 06ecnetJHBaIOmn:e pa6oTy npn:lUla.llHbIX qiopTpaHHbIX nporpaMM B CHO-
TeMe MaTeMaTHqecKoro o6ecneqemrH COSDES Ha 3BM DEC-10: 

- nocTnpoueccop, npeo6paay10mn:il: HCXO.llHhie qiopTpaHHbie TeKCTbI B paa.1::tenHe;.. 
Mbie KOJlbI; 

- naKeT 'no.1::tnporpaMM, Il03B0ruIIOmHX ocymeCTBnHTb BBOJl/BbIBO.ll Ha HecTaH
.uapTHOe ycTpOil:CTBO (ynpaanH10wy10 3BM npoeKTopa) c noM·omhIO onepaTopos 
H3bIKa cl>OPTPAH READ H WRITE. 

Peann:30BaH COMMON-6noK c AHHaMn:qecKH H3MeHHeMbIM paaMepoM, onpe.1::te
nHeMbIM KOll11tJ8CTBOM aann:caHHbIX B Hero .ll8HHbIX. 

4. Paapa60TaH M8TO.ll COBMemeHHH noKanbHbIX nepeMeHHbIX B q>OpTpaHHbIX 
nporpaMMax, OCHOBaHHbiil: Ha aBTOMaTHtJeCKOM IlOCTpOeHHH rpaq>a nporpaMMbI. 
ITpeAJ1o)KeH1,1 cnoco61,1 ero peanHaaun:n: npHMeH11TenhHo K pasHblM , sepcHHM 

ct,OPTPAHa. Coa.1::taHbI cpe.llCTBa cosMemeHHH noKanhHbIX nepeMeHHbIX /JIIH qiop1-
paHH1,1x nporpaMM, pa6oTaIOmHX B CHCTeMe COSDES, 'ITO .llano B He~OTOPbIX 
npmmaAHbIX nporpaMMaX 9KOHOMHIO naMHTH, Heo6xo.t1HMOil: .llnH paaMe~~HliH no
KallbHbIX nepeMeHHbIX, B pa3Mepe OKOllO 5 0'/4 ( MH .[10 0, 7K HtJeeK). 06maH 9KO
HOMHSI nponopUHOHallhHa qn:cny o6cny)KHB88MbIX nporpaMMOil: a6oHeHTOB. 

5 • .Pa3pa60TaHbl Ii peann:aoaaHbI cpe]lCTBa OTlla.[lKH npn:Ma.llHbIX nporpaMM B 
.1::tn:anoroabIX KOMnneKcax Ha 3BM ICL-1903A u DEC-10: cneuuanuaupo
BaHHbie H3bIKOBbie cpe.llCTBa, cpe.llCTBa pacneqaTKH .t1aHHbIX npouecooa, cpe.llCT
Ba aaTOHOMHOfi OTnaAKli npHlUla.llHbIX nporpaMM ( liMHTaTOpbI npoeKTopoa, .llHCileT
qepa CliCT8Mbl pa3.t1enemm apeMeHH), 

., 
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