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MyJibTHnporpaMMHasr pa6oTa Ha 38M EC-1010 B peJKHMe 
nonbaosarens:~ 

0DHCbiB8eTCSI paapa60T8HHbift: H peBnH30B8HH-biii 8BTOpOM annapaT nna
HHPYIOlUHX nporpaMM AnSI opraHuaauH-H MynhTHnporpaMMHpoaaHH5l aa 3BM 
EC-1010 a pe>KHMe noJihaoes.Ten.H. CacTeMa MYllbTHnporpaMMBpoaaHHSI e 
nepayD oqepeab £oaaaaanacb nnSI ynpaaneHnR pa6oroa KOHUeHTpaTopa repMu 
Hanas, paapa6aTbiBaeMoro Ha 6aae 38M EC-1010, H CBSI3H era c 38M 
E3CM-6. 

Pa6ora somonHeHa a Jla6.opa1'opuu Bhlquc11HrenbHoH .rexHHKK H 
8BTOMSTH38IIHH 0¥f.HI1. 

Coo6wei!He 06bel:tHHeHHoro HHCTHTyTa <mepHbiX HCcnel:tOBaHHii. Jly6Ha 1978 

Galaktionov V. v. 

Multiprogramming for the ES-1010 Computer in 
Mode 

10 - 11229 

User 

A system of scheduling programs for organization of multipro
gramming for the ES-1010 computer in user mode is described. The 
system was created to control operating -the terminal concentrator 
which is developed on the base of ES-10 10 machine, and to con
nect the concentrator with the BESM-6 computer. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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KoHHernp MY"JI:&TJJnporp8MM!poB8JDUI 

CymecTByeT 'eCKOJI:DRO THITOB MHOrorrporpaMMHOft pa60TH B~C~
TeJI:DHHX MBmRH /I • 0CHOBH8R KneH RJiaCCKqeCKOrO MlJII>THTIPOrpaMMH
poBSHHH COCTOHT B CTpeMHeHHH MaKCHMBJII>HO HCTIOJil>30B8Tl> Ha360Jiee 
noporoCTOHmne aiTeMeHTH MaillHHH, B ~aCTHOCTH,qeHTpaJI:DHHft npo~eccop. 
3TOT peD!M xapaRTepeH TeM, ~TO iipaBM8 nepeXOM OT nporpaMMH K 
nporpaMMe ycTaHaBJIKBaDTCH ma coo6paxeHH:Il: nocTHEBHKH MaxcHMaJI:&Hoa 
rrpoMSBO~Ten:DHOCTK MamKHH rryTeM mHpoKoro MCTIOJI:D30BaHHH pa3RM~HO
ro pona COBM~eHKf - COCTOHHKH 3BM, Korna BO BpeMH HCTIOJIHeHHH 

onHo:ll: M&IIJIHHo:ll: MHCTPY~ (TKUa HHCTPYRI.Uill o6MeHa c BHe111HHM 
ycrpol!CTBOM ) B CTa,D;lHI MCTIOJIH8H¥.Jl MOll:eT HaXO,D;t!TbCJI 8Ill8 

O)J;Ha Mal!!llHHaJI MHCTpYKil¥.Jl. ~0 3aM8TU:b 1 'lTO rrpM TaiWM 
pez¥.Me Hav.nyqmero v.crroJIJ>SOBaHV.JI annaparyphl onrnJaJIJ>Has 
cxopocT:& o6cJIYZMBaHKH Raznoro oTneJI:&Horo rrOJII>SOBSTenH Herrocpen

CTBeHHo He rrpe~CMaTpuBaeTCH. BoSMOli:Ha CKTY~, KOrna OnES H3 
rrporpaMM, penKo o6pamaHC:D K BHeWHHM YCTpoftCTBBM, MO~eT HaAOJiro 
MOHOTIORM3.11p0B8Tl> ManmHY, sa6JlOKHpollaB TeM CSMHM HCTIOJIHeHHe sana~ 

OCTaJI:bHHX TIOJil>30B8TeJie:lt. 
CymecTByeT, O~KO, eme OnHH THIT MHOrorrporpaMMHOH pa60TH 

MamHHH - rra~e~bHSH o6pa6oTKa sana~, B KOTopoft nepexon oT npo
rpaMMH K rrporpSMMe ITpoHCXOnHT ~epes nocT8TO~HO KOpoTKRe rrpoMe
zyTKM ( KBaHThl ) BpeMeHV 1 COS~aBaH y ITOJI:b30BaTeJiel Brreqai
JieHHe OnHQBpeMeHHoro HCTIOJIH6Hilll HeCKOJl:DKHX rrporpaMM. 0CHOBHOH 
Kneel snec:& HBHHeTCH He CTpeMHeHHe K OITTHMHSSU.IIR RCITOJl:DSOBaHHH 
o6opy~EaHHH, a HexoTopoe yJI~eHHe o6CJIYXKEaHHH oqepe~ rrOJI:oao
BaTene:ll: sa cqeT YMeH:DmeHHH BpeMeHH ounaHHH npoMe!tYTO~HHX pesyJI:o

TaTOB H IUJ• 
Ha ITp8KTRKe B 60JILmRHCTBe CJIY~SeB rrapaJIJieJI:DHBR o6pa60TKa 

CO~eT&eTCH C KJiaCCKq8CRRM MYJil>THITporpaMMHpollaHHeM, T. e. HCITOJI:&
SYDTCH nB8 THITa rrepeKJID~eHHH pa60TH MSWHHH C OnHQH rrporpaMMH Ha 
npyrYJ): 
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a) Ha BpeMli ox•u~aHWI saneprueHI:a onepru.um BBo~-BIDlo~ 
(MYJI:&T:e:nporpaMMHpoBaime), 

d) no :e:c~epnaH:e::e: BU~ruieHHoro nporpaMMe KBaHTa BpeMeHH 
(napanJieJI:oHaa odpadoTKa). 

Mvm>T:e:nporpaMM:e:poBa.HRe Ha oBM EC-IOIO 

0CHOBOI HMe~elcJI Ha oBM EC-1010 MHoronporpaMMHol padOT.bl 
JIBJI.lleT~ MHOroypoBH8B8.ll np:e:op:e:TeTHaJI CHCTeMa npepiDlaHKI (32 YpoB
HR) /

2 
, CyT:& STOH CHCT8MU 3aKn~~aeTC.ll B TOM, ~TO KaEAaff HS aar

pyxaeM.blX B oBM nporpaMM npHITHCID3aeTC.ll K OAHOMY HS ypoBHel npepu
BEIHH.ll, np:e:~eM BHcmHI np:e:op:e:TeT npHHanAelltiiT nporpaMMe c do~:&IDMM 

HOMepoM YpoBHR, ITporpaMMa rr~:oaoBaTruiJI rrp:e:ITHcuBaeTCJI K HYJieBOMY 
ypoB~ :e: odJianaeT HaHMeH:&mHM npHopHTeToM. Bee ocTaJI:&HUe rrporpaM
MU, K8R npaBMO, .llll.liJIKlTC.ll nporpaMMaMM OdCJIYUBaHHJI BHelliHKX YCT
poiCTB, IIPHITHCIDlaJDTC.ll I< doJiee rrp:e:opRTeTHHM ypoBHJIM R aanycKamcJI 
B padoTy IIO CRrHaJiy 38llpoCa OT BHemHero YCTpoHCTBa, BoSMOlltHH Id 

APYrRe IIYTH aKTRBH3a~ nporpaMM paaJIH~ YpoBHel. OKa~BaeTC.ll 
padoTa Tai\OH rrporpaMM.bl ROMaHAOH ,l{e3aJ<T>'BV.3aJ~I'¥. rrpeph!BaHI:il ,l{aHHOro 
YpoBHR, llOCJie ~ero TipHOpHTeTH8.ll CHCTeMa 38ITYCKaeT HS O~epeA,H B 
padoTy (np:e: HBJIH~ aanpoca) nporpaMMy, npHHa~emamyD ypoBHID 
npepUBaHWI C HaHdOJI:&mHM llpll:OpHT8TOM,YpOB8H:& ITOJI:&30BareJiil (HyJieBO~) 
He CB.ll3aH·c BHemHHM:e: YCTpoHCTBBMH H ~.II Hero He TpedyeTC.ll KOMaH-
,l{hl ,1{8 3aiCT!cB H3ai{HV. • 

TaKHM odpaaoM, cnocod opraimaaqKR MHoronporpaMMHoro p~a 
padoT.bl Ha naHHOi 3BM eCT:& padoTa npRop:e:TeTHOI CRCTeMU 8XTHBH38UHH 
rrpepuBa~wnx rrporpaMM, nocT:e:raromel aHa~:e:T~:&Hol rJiyd:e:H.bl rrpepuBa
HWI (32 YPOEH.ll). 0n:e:CaHH8.ll MHoronporpaMMHM padoTa aw (Macc:e:
~ecJme MYJI:&THi:IporpaMMHpoiJBime), HCITOJI:&SJ.ll CHCTeMJ COBMemeHH.ll 
BUTIOJIHeHWI paa;rn~Hux onepau:e:l, H~ odpaaoM aarpyxaeT ~eHT
paJI:oH.bll rrpo~eccop Y.amHHU co cTopoHU oaaol sana~ rr~:oaoBaTeJUI, 
TaKoi pelltHM padOT.bl He ilp8IJYCM8TpHBaeT llp.IIMOH BOSMOXHOCTH COBMeCT
HOH odpadOTRH HeCKOJI:&KHX rrporpaMM HJIH lite rrapaJIJieJI:&HOI odpadOTKH 
ilJYHRUHOHa.lr:&Ho He CB.llaaHHWC dJIOROB (nonaana~) OAHol nporpaMMH 
IIOJI:&30E8T8JUI, Qdecrre~eH:e:e T8ROI B03MOMHOCTH, K8K ITp8BMO, BOer~ 
BOSJiaraeTC.ll H8 onep&qaaBHYD CICTeMY B~CJIHT~:&HOI MamJIIBH, Heod
XO~OCT:& C03~EIHR.ll MJJI:&THITporp8MMBoro pelltHMa pa60TU T8KOrO TRITa 
Ha ~BM EC-1010 B03HHRJia B CB.ll3H c paapaciOTKOI MaTeMaTR~eCKOro 
odecne~eHH.ll MHoronyJI:&TOBoro ROHI.J;eHTpaTopa, coagaBaeMoro Ha ocHo
Be aToi SBM. 

4 

F' 

T~aBHHM TpedoBaHHeM K C03AaB8eMOH MYJI:&THnporpaMMHOH CHCTeMe 
(c TO~KH apeiDUI npHMeHeHWI ee AllJi KOHI.J;eHTpaTOpa) JIBJUI8TC.ll npeAOC
TaBJieHHe B03MOZHOCTH opra.HRSauBB ll8panJI~:&HOi (COBMemeHHOI) pado
T.bl IIO~HeHH.blX OAHOI aana~e .H JIOI'H~eCKH He CB.llSaHH.blX MeE.IJY COdOH 
oTnrur:oH!iX nporpaMMHUx eA,HHmJ;. IDWMH CJIOBaMM, HeodxoWU;lo d.blJio paa
padoTaT:& MYJI:&T:e:nporpaMMHYD c.HcTeMY r~aBHHM odpaaoM ~ opraHHaa
~. B cooTBeTCTBH.H c npHH.IITOI TepMHHOJior:e:el,peERMa nonaana~, r.e. 
pezm.ra, He ITOAAepmr.BaeMoro TIOJIBHBlllHMilC.ll B ITOCJiej\Hee BpeMli MOHHTO
paMK PCM III TSM AllJi MYJI:&T:rmporpaMMl'IpoBaHHJI 113 TIOCT8BJIJieMOrO MaTeMa
T.H~eCKOrO odecne~eHHJI H, K TOMY lite, He cymecTBOB8BmHMM K MOM8HTY 
aaBepmeHIII.ll AaHHOI paapadoTR:e: (1975 ron). 

OpraH.Haauag Ml~:&TznporpaMMHoro pezBMa Ha 3BM EC-1010 

~ 3BM EC-1010 8BTOpoM dYJI paapadoTaH H peanHSOBaH BapzaHT 
MYJI:&TRnporpaMMBOI CHCTeMii odpadOTKR HeCROJI:&KilX 88Jt8,'l. B npHHJITOI 
~ 3TOI 3BM TepMHHOJIOr.HH - STO padoTa nporpaMM, npzn:e:CaHHUX R 
HYJieBOMY Y.POBHD npepm~aH.HJI. K TPYltHOCT.llM opramtaru:um TaKoro pe
lltHMa ~ aaAQ~ HYJI8BOro ypoBH.ll OTHOCJITC.ll OTCYTCTBHe BOSMOXHOCTR 
onepaTRBHOI peaK~ nporpaMM 3TOI'O ypoBH.ll Ha OR0~8Im.ll OdMeHOE 
C BHemHKMH YCTpoiCTBBMH H OTCYTCTBHC B OCHOBHOM ROMllJI8KTe oBM 
naT~Ka BpeMeHH (TaiMepa), 0TCJTCTBHe nepsol B03MOlltHOCTK C03~eT 
onpeneJieHH.ble TPYAHOCTIII ~ opramtaarum coBMemeHHOI o6pa6oTKH aa
~a~ B yY~TIIlnpoi'paMMHOM pelltll:Me, a OTCYTCTBHe TaiMepa SaTpyAH.~IeT 
"paaneJieKKe" BpeueHH padoTH npo~eccopa, KaK omaoro zs OCHOBHUX 
pecypcoB 3BM, M~ltV TaRHMH aana~aMH. 

OcHoBol paapadoTaHHol CHCTeMH MYJI:&TmnporpaMMHpoB8HH.ll JIBJI.ll

eTC.ll WI8H.HJlOBIIXBR - nporpaMMS-A,HCIIeT~ep, pea.mmylliQB.Sl aJirOpHTM 
noo~epeAaoro aanycRa B pemeHHe sana~ corJiacHo aa.noxeHHHM (HJIH 

S8AQBaeMHM) B HeM npzopHTeTHhiM npJillUHII8M, lJJiaHHpoBmHK n<>ITYCK88T 
MYJI:&T.Hnporpar•uzyD oclpacloTKY no 32 aalt8'l, paa~teJie:mwx Ha nEe 
npHOp.HTeTH.ble rpymm - Bucmero ( high ) Iii H.Hsmero ( low ) ITPHo-
pHTeTa. TOJIOBHM nporpaMMa IIJI&HHpoBIIXBRa c~ G :SCHD aanycKa
eT 38jl8'llil B pemeHHe, 8BaJIK8itpyJI COCTOJIHite nnyx IIIRaJI BU6opa 38jl8~! 

- 16-paSPJillH8.ll IIIRaJia B.bldopa aaAQ~ c npzopHTeTOM H ( high ) 

- SCJOBH 
- 16-paSPJilUfSj{ IIIRaJia BUdopa sana~ C ITpHOPHTeTOM L ( low 

_ SCJOBL 
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f rr I · · · II I 
OI2 lli 

Kaxnoit sana~e rrpHCB8HB88TCR ~HC~O, paBHOC HOMepy paspRna 
(0+15) B mKane r~opa saaaq, KpoMe Toro,Heo6xo~o sHaTb rrpnHa~
j;CJKHOCTb AaHHoit sana<m K orrpene~eHHOli rrpzopHTeTHoit rpyrrne (uma-
JJe SCJOBH !VIR SCJOBL ) , 

"I" B paspmJ;e !llKanH osHaqaeT roToBHOCTb K sacycKy sana~, 

COOTBCTCTBY~!Ueli HOMepy 3TOrO paspnna. BH60p sa~a~H ITO IIpROpHTeTy 
;J;Jm sarrycKa B naHHOM CJ1y~ae 03HaqaeT TO, qTo IIpOCMOTp UIK8.11 ECerAa 
Ha~HHaCTCR CO !UK~1H BH6opa 3aaaq C rrpHOp.HTCTOM H ( SCJOBH ), 

3ana~.H, OTHOCR!UHCCR K onHoiJ: !UI<a~e, l!MCW paBHHC rrpaopHT8Tb1 1 T,e, 
rrpOCMOTp uma.liH KalKAb!H pas IIpojl;OJIEaeTCR C TCKJ!UCH ITOSH~H. 3anyCK 
sana•! C HHS!UHM rrpuopHTCTOM (IDKana SCJOBL ) OCY!UCCTEMCTCR rrp14 
OTCYTCTBHH sarrpocon co cTopoHhl 3aAaq BHcmero rrpaopnTeTa (un,ana 
SCJOBH - rrycTa) ~do RS pacqeTa: OARH sarrycK sall,a~H c npaopRTe

TOM L Ha Tp.H sarryc:Ka sanaq C IIp.HOpHTCTOM H. 
AnR sanyc:Ka B cqeT BHdpaHHoit sana~ Heodxo~Mo saHecTH n 

ManJHHHhlC periiCTpbl XapaRTepHCTHKH ( context ) 3TOit SaiJ;a~ -
conep~oe perncTpon X, E, A, G, L , P II HH~aTopon. 

G - r~odanbHblit dasiicHh!l perHcTp. B naHHoit peanHs~ MY~I>TH
nporpaMMHoa padOTH sarroMHHaHHe H BOCCTaHOB~eHHe ero He Tpe6yeTCR, 

X,E,A - pa6oqJ4e peracTpu rrporpaMMH, CoaepEHMoe perHcTpa A 
(cyMMaTOpa) He BOCCTaHaBJIHBaeTCR, 

L - JIOKaj1bHhlH da3JI!CHhlA perHCTp, 
p - cqeTqHK KOMaHiJ;, 

ilH~HKaTOpbl rrporpaMM~ He BOCCTaHaBnHBaDTCR, 
YKasaHHh!e xapaHTep.HCTHKH (per.HcTphl X,E, L , P) 3arroMHH~TCR 

B m!!lJopMaiJ;HOHHOM ITO~€ (1fl]3) anR KaJtnoil san;aqJ4, llp.II aKTHB.IIS~H 
Sajl;a•rn HX conepJKHMOe 3aHOCHTCR B per.HCTpbl MalliHHH, ~TO RBM€TCR 
nocTaTo~HHM AM 3arryc:Ka Bhl6paHHoit 3aroa~. ITpH aTOM ~aHHpoB~K 
3aCWJ.aeT "0" B COO'l'BC'l'C'l'!!Yillllidt n;aHHOI san;aqe pa3p!Ut WKa.JIH BI160-

pa 3an;aTJ:, 

~ 

.. 

f' 

llporpaMMHHe npep~BBHRH 

~LR nHrro~HeHKR anropKTMa ncpeKH~eHRH rrporpBMM n rrpeanarae
MOM MY~bTZITporpaMAHOM peERMe BBO~TCR ITOHRTHC rrporpaMMHOrO TIPC
pHBaHRH, CyTb nporpaMMHoro rrpcpHEaHHR saKH~~aeTcR B npeKpameHZZ 
B~ll~HeHZR TeKymeA 38Aa~, ITOCTaHOEKC ee B O~epeab H 06pameHHH 
K IJ.iiaHHpOBmHKY MR B~Opa IijlyrO:It sana~. 

~H B~llO~HeHHR nporp~~HOrO npepHB8HHR AOCT8TO~HO o6paTHTbCfl 
B HYJKHOM MeCTe TeKyme:lt rrporpaMMH K C8KJ.U1H ~aHHpoBaHWI ~ 
c yKasanneM cnoero HgMepa B rrpzopaTeTHo:lt mKane BH6opa saAa~: . 

LDA'NSELF - Bhl30B Ha CYMMaTop A HOMepa sana'lt:l 
CLS G:INTR - o6pameHHe K CeKI.U!H- • 

CeKIUlfl G: !NTR sarmcHBaeT B UIJ3 T€KY!UHC SH8'l8HHR xapawrepHCTHK 
rrpepBaHHO~ rrporpaMMH, rpJCTa~eT "1" B COOTFCTCTBJIOUl€it ;(aHHOit 
3an;a~e !URane BH6opa 38ll;aTJ: ( SCJOBH HJll'I SCJOBL ) n odpamaeTCR 
K ~aH.IIpoB!UHKY ~ BHITO~HCHWI U~bHeitrnxx n;eitCTBHH, ilpH llOBTOpHOM 
3anycRe (BOS06HOBH8HKH) n;aHHOit aana~.H BHTIO~HCH.IIC nporpaMMb! Ha~H
HaeTCR C aapeca MamHHHOA KHCTPYKI.U1H • CJien;y~meif sa .IIHCTPYRI.tHCH 
o6pameHWI R ceKI.J;HH rrporpaMMHoro npepb!BaHWI, c coxpaHeHTAeM xapaR
TepHcTHK naHHoit rrporpaMMH (KpoMe conepmHMoro CJMMaTopa A). 
~ o6ecneTJ:eHRH a~eRTHBHOit pa6oTH npeanaraeMoro ~~JibTHrrpo

rpaMMHoro pexHMa peKoMeHn;yeTcR .Hcrrani>30BaTb nporpaMMHhle rrpepHBa
HWI B c~ew~ My~anx: 

I) noMe o6pameHHR MR OdMeHa K BHCIDHCMY ycTpOHCTBY BBOA8-
BHBOJJ;a, 

2) ITO HCTJ:epnamm 11 KBaHTa pa60Thl11
, HCRBHHM o6paSOM conepEa

~ero saAaHHe BpeMeHH pa60Tbl OTJJ:CJibHHX ~parMeHTOB rrpor~~ 
(rrpnHUHIT: nopadoTaJI - nafi n:pyr.IIM nopa6oTaTb). 

ORo~aHHe sa~ta~ 

BMecTo odH~Horo AM oRo~aHHR san;aqH rr~I>sonaTCM odpameHWI 
K C8KUID! MOHHTOpa M:EXIT, Bb!Sb!BaKJ!IIero rrpe:Kpa!UeHHe BHITO~HCHHR 
3~aq HY118BOrO YJlOBHil npepb!BaH!'!I~,peKO!.!€H,D;J8TCil 1lCIT011:&30BaT.b OClpa

meHHe 1< CCKJ.U1H IIJiaH}lpoBmH!{a G :EXIT 

CLS G:EXIT 
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CeKURH G:EXIT FHSHBaeT ITO~Hoe rrpeKpameHHe BHITO~HeHHR 
pa6oTH ~aHHo~ aa~a~ H o6pamaeTCR K ruraHHpoBmHKY anR sarrycKa E 
c~eT o~epe~o~ sa~a~n. 

06c~YXHBaHHe pecypcoB 

PecypcaM.H ~BM B ASHHOM C~yqae 6ygeM HSSHTI8T:b C~814JDmHe EHem
HHe YCTpOHCTBa BBOAa-PHEOAa C CHMB0~'!8CKHMH Ha3BSHRRMH: 

LP 
CR 

TY 
PI' 

- rretiaTanmee ycTpo~cTBO, 
- ycTpo~cTBO PBo~a nePWoKapT, 
- onepaTOpcKd TeJreTatlrr, 
- YCTpo~CTBO TI8PWO~eHTO'IHOrO BBOA8-BHBOAS, 

PR - ycTpO~CTBO Jmona IT8PW0~8HTH, 
PP - Jl8HTO'IHHA rrep:popaTOp, 

YKasaHaue ycTpoAcTEa BXOnffT B ocHOBHol KOMnneKT SBM ~I> B 
OAHOM 3K38MnnRpe, B rrpouecce pa60TU MY~LT.HrrporpaMMHOH C.HCTeMU 
B03HID\aeT rrpo6.'leMa pasue~eHM yrmsaHHHX pecypcoB MSllnJ HecKo~L
KHMH 3aAS'!aMK, KaJKAOH HS KOTOpUX Hago rrpegOCTSB.HT:b B03MOlKHOCT:b 
pa60T8T:b c HYJKHHM ea ycTpoACTBOM BBOga-BUBOAa. 

B c.HcTeMe HMeDTCR ABe rrporpaMMHHe ce~ nnaHHpoBmaKa 
~ H ~ COOTBeTCTB8HHO gJlJl sarrpoca H OCB060Jtl(8HRff 
HJlKHOrO pecypca, C ITOMOmPID C8KUHH G:RQST sana'Ia 3aKperr~eT 
sa co6oa HYEHoe ea ycTpoAcTBO Ha aeo6xoU.HMoe BpeMR, llapaMeTpaM.H 
o6pameHM K C8KUHH RBnRIDTCR CKMB0~'!8CK08 HMR ycTpoACTB8 (saga
eTCH P perncTpe E) H co6cTBeHauA HoMep saga~ (B perzcTpe A). 
Ec~ YCTpoACTBO B ASHHUH MOM8HT He 38HRTO gpyroA 38148'18~, TO ITO 
BOSBpameH.H.H H3 C8KUHH G:RQST Ha perHCTpe A 6yneT ycTaHOB~eH 
ay~eDoH Kon;. ConepPMoe perHcTpoB E H x coxpaHReTCR. . 

LDE DEVICE 
LDA NSELF 

CLS G:RQST 
BAZ READY 

- CHMB, HMR JCTpoiCTBa 
- HOMep ASHHOH 3aga'!H 
- o6pameHHe K CSKU.HH 
- ec~H JCTpoiCTBO CB060gHO, 

Ec~ xe 3aTpe6onaHauA pecypc oKa3~CR 3SHRTHM gpyrol 3anatieA,ro 
o6paTnBmaRcR 3aga'Ia MoJKeT yxo~T:b Ha rrporpaMMHHe rrpepUBaHHR H 
BpeMR OT BpeMeHH BHOB:b 3arrpam.HBaT:b 3TOT pecypc, 

llo OKOH'!aHH.H pa60TU C BUg~eHHUM CHCTeMOI pecypCOM 38j:la'!8 
80~8 C ITOMOmPD C8KUHH G:RLSE OCB060ltl(aT:b 3TOT pecypc, 
llapaMeTpH o6pameHM K 3TOI C8KUKH TaK.He JKe, 'ITO H ~ C8KUHH 
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G:RQST , llpH 3TOM CHCTeMa nnaHHpoBmHKa HrHOpHpyeT ITOITHTKH 
KaKoA-mi6o saaati.H "ocBo6oaHTI>" He nptma;vrexalll~ e~ pecypc. 

Ha~~:bHaR aKTHBH3agKfl Sall@~ 

C RCITO~:bSOEaHHeM OTIHCaHHHX BHlli8 ITPHHURTIOE o6ecne~eHHR MJ~:bTR
rrporpaMMHOro pP~a B03MOXHli nBa nonxo~a K aTo~ rrpo6~eMe B saBH
CHMOCTH OT Tpe60FaHHA opraHHsarum npoXOJKAeHHR sana'! Ha 3TO~ 8BM: 

a) MY~I>THrrporpaMMHaR pa6oTa HeaaBHCHMHX 6~oKCB (nonsanati) 
OUHOH rrporpaMMH TIO~:bSOD8Te~, 

6) MY~I>THrrporpaMMHaR pa6oTa HecKo~I>KHX HesaBHCHMHX sana'!. 
I. B rrepBOM c~ytiae nnaHHpoBmHK sarrycKaeT onay sanaqy -

ro~OBHYD CeK~D rrporpaMMH, npHCBa.HBaeT 8~ HOMep B BU6paHHO~ 
ITp.HOp.HT8THO~ WK~e. B CBOeA rrporpSMMe ITO~:b30BaTe~:b UO~eH CaM 
rrpenJCMOTpeT:b pa36HeHHe CBOeA Saj:la'!.H HS OTAe~:bHHe ~Or.H'!eCKHe He 
CBR3aHHHe 6~0K.H (ITOI43aga~) .H rrpRCBO.HT:b KaJKUOMY .HX H.HX CBOA 
HOMep H ITp.HHaW18lKHOCT:b I\ liiKaJie BU6opa Saga'!, 

HoMep saua~H c JKasaHHeM WK~u BH6opa saga'! sauaeTCR E 
16-paspRAHOM C~OBe: 

p]r[zr=-- jn jr2jr3Ji4fi5] 

I ' ~ HOMep 3ana'I.H (0+15) 

_ ~"O" -wm WK~l1 
L------------------------------ SCJOBL, 

"I"-anH illK~H 
SCJOBH. 

~ r~oBHoA ceKUH.H rrporpaMMH 3al(aeTcR HoMep, paBHUH oooo16• 
~R BCSX ITOA38l(8'! IT~:b30BaTe~:b AO~JKeH JCTaHOBHT:b HOMepa (1+15) 
WIR WK~U SCJOBL H (0+15) WIR WK~!i SCJOBH , !RT.HBH3al.\Wi M 
JCTaHOBKa HOMepa l(JIR ro~OBHOft C8KUH.H rrporpaMM!i rrpoHSBOl(HTCR 
nnaHHpoBI!II'IKOM TaR xe, KaK H WIR HeCRO~:bKHX 3ap;aq (cM.2). Tpe6o
BaHM K CTpJKType STOft CeKUH.H re :118 1 llTO .H WIR r~OBHHX C8K
~~ H83aBHCHMHX 38Aa'!, 06pameHHe K TIO~HH8HHHM C8K~ llp0M3BO-
~TCR ITO .HHCTPYKUH.H CLS ( Call section ) , 

~T06l1 UST:b B03MOllHOCT:b ro~OBHOH C8KUH.H o6paTHT:bCR l(JIR aK
TRBH38UHR K l(pyr.HM 6~0KaM, KOTopue 6ygyT o6pa6aTUB8TLCR MJ~LTH
IIpol"paMMHO, H806XO~ B Ha'!~e I\altl(OI ITOg'!HHeHHOit ce~H 
(nO,D;3a,Jta'!Il) rrpepyCMOTpeTL o6pameHHe K CeRIUm lln8Hl'Ip0BI!II'IKa 
~ (WIR ITOCT8HOBKH B O'!epeAb jJ;8HHOI ITO~J;'!KHeHHOI 38/(a~~.H 

KOMaHnJ B03BpaTa RTS: 
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LDA NSELF - HOMep aa~tm 

CLS G:OPEN - oCipaU:IeHKe K ceru.um 

RTS 

CCKJ..Uti! G:OPkN 
- B03BpaT 

Dp0CT8BJI.fi8T "I" B IllKa.iW FHCiOpa aan;aq H 38IIOJI-

HRBT Mil3. iloCJie 8KTHBH3~ 3TOH 3aJJ;a'l:H COrJiaCHO llpHOpllTCTY 

rrporpaMMa Ha'IHCT BbiHOJIHHThCH C HHCTPYRUKH. C~8Ar!Om8H aa MHCTPYK

~eid RTS 

2). B CJIY'l:ae opraHHS~M MYJihTHrrporpaMMHOH paCioTH HecKORhKHX 

3311:3'! Ha'!a~hHYIO 8KTl1BH3~ H ycTaHOEKY HOMepoB C pacrrpe~eJieHHeM 

uo npHopHTeTaM npo.r.ranowrT ITJiaHHpoBlllill<. B aTOM cJiy'lae, KaJJtroilt pas 

rrpH reH8paUKH (eM. HKZe) MY~hTHTipcrpaMMHOH CHCT8MH (He rryTaTb C 

reHCP3I.U'l8H orrepa~OHHOH CHCT8MU) COCTBEJIReTCR ROBaR IIporpaMMHaa 

C8KJ.U1R IIJIBHKpoBmaKa ~ C rrepe'l:MCJI8HH8M Cl1MEOJIH'l8CRRX H83Ba-

HJIIH roJIOBHbiX C8R~A MYJihTMrrporpaMMHhlX aa~a'l. 

<f>opMaT l1 CTPYKTypa '!'aKoii C8KUKH TipHB8;t8Hh! B llplW0:!8HI!M I. 
C8J\J..Uti! ~OJilKHa CiHTb OqDpMJI8Ha B EHll;e MOI\YJI.fi. 

AOITOJIHHTeJihHbiM TpedonaHMeM K CTPYKType sa11:a'I ITOJihSOBaTeJieii 

HBJIRCTCH HeOclXOI);HMOCTh EKJIIO'ICIDrn B Ha'l:aJibHble '13CTH rOJIOBHbiX CCK

~ii nporpaMM oeipamemrii K ceRI.U'!H ITJiaHHponmaKa ~ , ocymecT

BJIRIOlflei1: 38TIOMHH3HHC xapaKTepHCTM,I\ rrporpaMMbl, H ITOCT8HOBKY ll;3HHOH 

3a~a'l!1 E O'!epe~b, a Ta~e rrpMCBOCHHe eii HOMepa B BbiCipaHHOH ITpHO

pl1T8THOJ! II!K8JI e. 

LEA NSELF - an;pec JFICMK.II C HOMepoM aan;aq:a 

CLS G:ACT - oCipameHHe K CCKUHH 8KTHBJII38~H 

RTS 

ITo mipep;aHHOMY eii a!ij)ecy ( NSELF ) CCK~ G :ACT 38TIH-

Cb1BaeT rrpHCB08HHbiH ITJiaiDrpOB!llKKOM HOMep 11:8HHOA 38JJ;S'IH, liiJOCTaBJIReT 

"I" B ll!KaJie BHCiopa 33JUi'I H ITO KOMaHjl;8 RTS IIpOHCXOWiT B03BpaT 

K ITJiaHHponmaey. HaJnrtr.ae Tpe~ llpHEep;eHHIDC Blillle MamHHHIDC HHCTpyK

~ii - CTpcro oCiR38T8JihHO. 

A.IIropHTM Il.PHCEOCIDrn HOM8poB H Bbleiopa llilCaJI TaKOil, 'ITO rrepB!l8 

( 3aJJ;aFaeMble ITOJih30Jl3TeJI8M E C8KUKH G: SET ) 16 3311:8'1 ITpHITMCbiBa-

IOTCR K IDR8.'IC BHCiopa 3ajJ;a"'! C rrpHOPHT8TOM L ( SCJOBL ) , a CJI8;c{D-

IIIV.8 Ifi aa;tatl - K mKaJie c rrpvopvreToM H 1SCJOBH). PeKOMeH;tyeTcR 

opraHH30E8Tb M]RbTHIIporpaMMHyiO CHCT8MY TaR, ttToCibl EHCWRI npHOpHT8T 

H rro~J'BIDI sa11:a'm o6n(ero ITOJib3oEamm (Hanpmnep, o6CJIYJU'!E8HHR EHem-
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HKX JCTpolkTB), Jlll:CiO 'lTOCill 3TO CiWlJII H838B.I!CJIIM!l8 CiJIOIG{ OCHOBHWC 

aan;a'l, HMeiOllliU CioJiee HH3KJIIM rrpaopnTeT L 

reHCpagl¥1 MYJ!bTimporpaMMHOM ClWTCMhl 

reHeparurn 1V:JJibT!HipOrpaMMHOi.1: CllCTCMhl 38KJIIO'tf88TCH Il <poprv:npo-

B8HJII!1 B pa60'!8M 30H8 MHHH;J;l1CK8 GI-GO O:J;HOrO MOA:fJIH D qDpr.~aTe 

RMI ( relocatable memory image ) , COCTOHUlero H3 nporpai11M 

ri.Jiamrpomi!I1Ka H pa60'IH.X. nporpaMM ITOJib30BaTeJie:H, sarpyar:e ero B 

llaM.fiTb 3BM H 38IIJCK8 rOJIOBHOM C8KI.U'!H llil8HJIIpOilil\HY8 G: SCHD. 

,l.J,n.H 3TOrO H806XOW11W runOJIHJIITb CJICA:f!Oil\H8 IJ:8HCTJ:IDI: 

I. C HCIIOJib30BClHJII8M cJHCiJIMOTC'IHOH Cl1CTCMll BIB/
2/ rce OTTpaHC

.iillpoBaHHble MOI\YJIJII rrporpaMM rrOJlb3Cl1laTeJiei1: rreperr.acUBaiOTcH (rroCJie 

paCiOThl acCeMCihCpa) 113 paeit:l'ICH 30Hll 1!'!1Hl11.(l1CK3 GI B CiUcJJIHOTCKY 

UL ( user library ) • K OTOMY npeMeHJII nporpaMMll n,;mmrpon!lllma 

i~OJI.l!illbl T3I\llt8 H3XOWdTbCH B OlJ;HOH !13 6H6JIJIIOT81\ W.HIU!;LHCKa ( UL 11Jil1 

SL ) r iJ/Opr.laTe RB ( relocatable binary ) • 

3Ta Oliepal.U'lH TIIJOjJ;CJiblF3CTCH JJ,JIH KaJKI{OH rrporpaMMU (MOIJYJIH) ITO 

l'OM8Hil:8 INCLUDE B CHCTCMe BIB: 

%C/BIB/INC,GI.UL, [ (~ J11MR ~)] 

< JIIMR) - CHMBOJIH'I8CK08 H83BaHJIIC (!13 G CJIIMBOJIOB) nepe11HChll188MOrO 

MOI\YJIR. aan;aeTCR ITOJib30E3TBJI8M rrpH OTOH orrepal.U'lH. EcJIH liN~ He 

yKa3h!Ba8TCR, TO B KatleC TBC Ha3BUHl'.fl !AO)LYJIH CiepeTC.fl Y!liH ll8pBOi1 

ce"unv nporpaMMh!. 

TanHM llte o6pa30M 3311MCb1Il38TCH B Cil16JIHOT8KY UL 11 MOiTYJib 

G:SET. 

2. IIepelllicblnaeTcR MOL\YJih (E RB cpopMare) ITJiamrponmaKa Hs 

30Hll SL (HJIH UL ) B 30HY GI-GO : 

% C/BIB/COPY, \~t}.GO,(G:SCHD) 

3. \l)opMHpJIOTCR H3 ECCX rrporpa!ViM (BKJIIO'IaH nporpaMMbl IlJ18IDlpoF-

lflriKa) MOA:fJib B RMI (to~18T8 (HaCTpcfu<a MOI\Y~H 3arpy3Kll). ,UeJia-

8TCR 3TO OCipalfl8Hl18M K p8ll:3KTOPY CBR3H: 

% C/LINKD/SM,GI,GO,UL • 

4. GqJopMHpoBaHHbllt MOI\YJlb aarpYJK8eTCR E naMRTb ManJMHbl: 

% LOAD 1&JIII % L • 
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5, :;)anyCI<aeTCJI CHCTeMa, H8'IHHM C rOJJ:OBHOA ce~ IIJralll!poB-
uuma: 

% RUN MJIH % R • 

3ar,JID'II e H ne 

B gaHHOA pa6oTe paCCMOTpeH peaJIR30B8HF!liA SBTOpoM Og:HH R3 
B03MOlltHHX crroco6oB opralll!s~ MYJI:&TnnporpaMMHoA pa6oTu Ha 3BM 
.EX:-IOIO, IIpogeJiaHHM pa6oTa .fUJJIR8TC.fl 'l8CT:Oil pa60T no CRCTeMe 
MaT8M8TH'l8CKOrO o6ecne'leHBR MHOrOTIYJI:OTOBOro KO~eHTpaTopa, C03-
A8B88Moro Ha OCHOBe STOA 3BM. COSASHHe MYJI:OTRIIporpaMMHoro pexaMa 
Ana 3BM EC-IOIO cnoco6cTBOBaJIO pemeHHIJ rrpo6JieMH pacrrapaJIJieJIRBa~ 
HHR npo~eccoB saua'I!R omaoBpeMeHHoro o6CJIYXHBaHHR HeCROJI:&KHX 
(no I6) EUHOCHHX TepMRHaJI:&HHX rryJII>TOB (nHcrr;reeB VT- 340). IIpeA
JiaraeMHA BapHaHT MYJI:&TnnporpaMMHOro peJUIMa He .a:EJIJieTc.ll ymme.r:r
CaJI:&HillJJ, B HeM, HailpHMep, Jl;aJKe He p8CCMaTp.l1B8eTC.Il BOIIpOC 3811lHTU 
IIaM.IITH, OnKH R3 rJI8BHHX .11 TPYUHHX BOIIp<>COB B opr8HH38UmM yYJI:OTK
rrporpaMMHux peEHMOB, C03l{alll!8 OITHCSHHOrO peEHMa pa60TU 3BM rrpeE
ge BCero HMaHO CBOe:R rJiaBHOA ~an:&IO opr8HH3~!0 MYJI:OTRrrporpaMMHO:R 
pa6oTU B 3KCIIJIYST~OHHOM p~e XOpomo OTJia&eHHHX rrporpaMM ~e
JleBOro H83Ha'I8HWl, B 'ISCTHOCTZ, ~ KO~eHTpaTopa, TeM He MeHee, 
IIJiaHHpYJJ~e rrporpaMMH .11 cacTeMa rrporpaMMHoro rrpepuBaHWI, He saT
parzBaa cymaocTz pemaeMUX c nx rroMOmPil saga"! .11 He 6y~ CB.Il38H
HHMH C BHemHeA arrrrapaTypoft, MOrYT B roTOBOM BKAe rrpKMeH.IIT:&C.Il 
~ opraHH3~H MYJI:&THrrporpaMMHo:R pa6oTu rrpoH3BOAHHX sana"!, 

nnepaTypa 

I. I.BepTaH, M.PHTy, I.Pymre, Pa6oTa 3BM c pasl{aneHJIIeM BpeMeHH. 
Hag-Eo "HayRa", MocKBa, I9?2, 

2. EC-IOIO. OcHoBu rrporpaMMifpoBaHWI. :Sygarremr, R3ll-BO "BRlleOTOH", 
19?4. 

PyKonnc:o nocrynnna B ns~aren:ocKRI or~en 
3 RHBapa 1978 ro~a. 
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IIpMolltelll!e I. 

06pase~ HaiTMCaHRH CeK~ G:SET ~ 3agaHRH ILTraHHpoB~KY 
CID.ffiOJIH'leCKRX H83BaHHH MYJI:OTHITporpaMMID pa60T8IOIIU1X rrporpa'IIIMlillX 
ceKr..ma. 

G:S LDS 
RES 2 
FIN 

G:SET LPS G:S 
CLS SECTl 
CLS SECT2 
CLS SECT3 . 
: 

CLS SECTN 
RTS 
FIN 
END 

SECTl,SECT2, ••• - C.IIMBOJII1"18CKHe H83D8HRH rOJIODHb!X CeKr_mti 
HJIH HMeHa MonyJiei. 
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Tip.HJioaeHJie 2. 

IIpHMep rrocTpoemm roJIOBHOi! ceKUWI OWioft H3 MYJibT.HrrporpaMMHO 
pa6oT~x 3aa&~. 

SECl 

NSELF 
CB 

SECTl 

rrepBH~HHJI 

38l1YCK 

CHECK 

3arrycK 
~ 

ENDSWP 

) 

LDS 
RES 2 
RBS 1 

DATA 0 

FIN 

LPS SECl 
LEA NSELF 
CLS G:ACT 
RTS . 
: 

LEA CB 
csv M:IO 

LDA CB 
BAN !+2 
BRU ENDSWP 
LDA NSELF 
CLS G:INTR 
BRU CHECK 

. . . 
LDA NSELF 
CLS G:INTR 

. 
FIN 

JIOKaJILHHI CerMeHT ~aHHHX. 

- pe3epBH.~eiKI nxa HOMepa 3a~a~. 

- Ha~aJio nporp&MMU. 

- o6pameHHe K ceK~ IJJiaHHpoB!lliiKa 
ltiDI ilxJPM.HpoBamm HOMepa 3&~8~. 

- o6pa~eHHe ltiDI o6MeHa K BHemHeMy 
YCTpollcTBy. 

- npoBepKa OKOH~8HHR 06MeHa 

- nporpSMMHoe npepuBaHRe Ha BpeMJI 
oC!v.eHa. 

- rrpor~aMMHoe rrpepuEaHHe no :ac~eprra-
HHH KE8HTa pa60TH". 
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HeT JIK rrpo6eJIOB B BameM: 6H6JIKoTeKe? 
Bill !.!OJJ.:eTe noJiy'DITb no noqTe nepe'IHCJieiiHhle HHJJ.:e KHMrH, 

ecJIM oHM ae 61:UJ( 38Kil311Hii paaee 0 

Pl,2-7642 

,1),3-7991 

)),1,2-8405 

P1,2-8529 

)),6-8846 

)),13-9164 

)),1,2-9224 

)),13-9287 

11.7 - 9734 

)),2 - 9788 

.Ll-91120 

"IJ;9-10500 

.lU-10533 

Tpy,IIW M<Oli<.IIYHBPO.IIHOi IJDCOJIW YOJIO
o'lW~ Y'<eHWX no 4Jil3BKe BWCOI<BX 3Hep-
rBio rowem,, 19730 623 CTpo 

Tpy,11w I I Mell<,llyuapo,IIHOI IDJtOJIW no 
ueliTpOHHOi 4JB3BI«<o Anynrra, 19740 552 CTp. 

Tpy,11w IV Mellt.IIYHAPO.IIROro CBYno-
3Bywa DO ~B3BJ<e BWCOKU 3HeprBi 
:1 3neweuTapawx '<BCTHDo Bapua, 19740 376 cTp 

Tpy,11w MeliC,IIyuapo,IIHoi WJ<onw-ce-
"'BHapa YOJIO,IIWX y'leHWX. AKTyaJUo-
:IWe Dpo6JJeMW ojiB3BI<B JneYeHTApBWX 
'<ACTHDo Co'<B, 19740 582 cTpo 

XIV coBeiJIAHB<O no JI,IIepuoi cneKTpo-
CKODilH B T<OOPBB .11,11pao ,l:{y6Ba, 19750 180 CTp. 

MeJ1<.11Yuapo,1111oe coBeiJIAHBe no we To-
,IIHKe npOBOnO'IHWX Kawepo ,z:{y6Ha, 1975o 344 CTpo 

IV MeJK.IIYBaPO,IIIILii cewBHap no npo-
i'inewaw <IJB3HKB BWCOKBX 3HeprBio )J,y6• 
118., 1975. 307 CTPo 

fpy,~~~o~ VIII Mell<,llyuapo,lluoro CBMn03HYMA 

7 Po 15 "· 

2 Po 50 Ko 

2 Po 05 Ko 

2 Po 60 Ko 

1 p. 90 Ko 

1 Po 20 Ko 

3 Po 60 Ko 

110 Jl,llepBO:i 3JJeKTpOHBKe. ,z:{y6ua, 1975 469 CTp. 5 p. 00 Ko 

Mell<,llyuapo,IIIlall mxona-cew!IIIAp no 
B3aRUOJleil.CTBBIO T.iJJKenWX HOBOB C jl)l-
1J&NR B C!IHTe3y HOBWX 3neMeHTOB 
/,IJ,y6aa, 1975 r./ 

Henoxam.uwe, nenaue!lawe H uepeuop • 

.298 CTpo 3 Po 00 K· 

bUrpyeuwe Teo pHil !IOJJII I AnywTa, 1976 r ./ 390 CTPo 2 p 0 40 " • 

Tpy,~~~o~ MeliC,IIyaapoJIIIoi KoH4JepeHDBB 
liO B36pAHBWU aonpocaM CTpyJCTypw 
R,llp& /):{y6Ha, t976 ro/ 452 CTpo 3 p o 50 K, 

Tp)'JILI H Cnuno3ay..:a no KonneKTBB· 
HWU WeTO,IIBU YCKOpeHliilo ).{y6Ha, l.976o 292 CTpo 2 Po 50 Ko 

Tpy,IIW X MeliC,IIyuapoJIII())I IDKOJIW 
UOD.OAWX }"'!eHLlX DO 4aD:J:aJCe DYCOJCBX 

ueprd. liaxy, 1976. 560 CTPo 3 p. 50"· 




