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JloMHil3e O.H ., CHnHH H.H. Pll - 10633 
AsroMar~aupoaaHHaR cucreMa 5y~epuaauuu peaynhraros cqera 
aanat:I H8 M8f'HHTHbiX .QHCKaX B oc , ny6Ha"' Ha 3BM E3CM-6 

Pa6ora smnsteTCSI nanbHeiiliiHM paasuru:eM MaTeMaTlP-IecKoro o6ecnette
""" 3BM E3CM-6 B paMKax onepaUHOHHoil CHCTeMbi (OC) '.Uy6Ha'. B OC 
"Dy6aa'"' npHMeHeHue 6y¢epuaauuH peaynhraros cqera noabJcuno nponycKHyro 
CllOC06HOCTb M8lliHHbl H KOa<f>cimUHeHT ee MYRbTHnporpaMMHOCTH 38 cqer MQ

nenupOBBHHSI 6onbUiero, qeM peanbHoe, '-IHcna MenneHHbiX BHeliiHHX ycrpoitcrs 
H COBMellleHHSI BbiBOllB C BBOllOM H Ct.IeTOM. KpoMe TOf'0 1 6binH JlOCTHrHyThi 
cneJlyKHUHe KOHKpeTHbie Uenu:: 

1. BoaMO}KHOCTb noeropeHHSI BbiBona peaynbraroa c"tJ:eTa, a roM t.IHcne 
H 'tfepea aocraroqao nnu:renbaoe apeMSI nocne nepaoro Bhmona. 

2. CoxpaaeaHe BhiBOllHMbiX peaynbraroa cqera npu aaapuiiHbiX nepeaa
nycKax cucreMbi. 

3. nonHOCTblO 8BTOM8TH'tfeCK8SI paarpy3K8 ~ai\na Bb1BO!l8. 
OnHcaHHaSI aaecb cucreMa noaaonuna pelllaTb a 0115111 npaKruqecKu ace 

apeMSI 3 napannenbHbiX aanaqu, .o6ecnet.IuaaSI aarpyaKy npoueccopa MaWHHbi 
98-99%. 

Pa6ora Bhmonaeaa B fla6oparopKH BhrlfucnurenhHOii rexauKH 
8BTOM8TH38UHH QJ1.fH1. 

H 

fipenpBHT 061oeABHeHHOrO BHCTBTYT& BAepBWX liCCDeAOB&HBI • .!(y6aa 1977 

Lomidze D.N., Silin I.N. Pll- 10633 
Automatical System for Buffering the Results 
of Calculation on the Magnetic Discs in OS 
"Dubna" for the BESM-6 Computer 

It is the further development of the Computer BESM-6 
oft-ware with the aim to give new possibilities for users: 

~ialogue with the job; and also the possibility for the 
·nteractive debugging of programmes. 

Buffering of the results of calculation has increased 
he computing capacity and multiprogramming coefficient of 

~he computer. 
Besides, we have gained the following: 
l. The possibility to repeat the outp~t of the job's 

~esults, as well for a long time after the first output. 
I 2. Defence from destroying the job's results in the-

t
ase of the sudden death of the system, 

3. Fully automatic unloading of the output file. · 
This system gives the possibility to process at JINR, 

ractically all the time, three parallel jobs providing the 

l
buzy coefficient of 98-99%. 
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B paaBHTHX COBp8Y8HHHX onepa~OHHHX CHCTeYax npH peanHaa
UHH npoue~yp BBO~a-BYBO~a mHpOKO HCUOXD3Y6TCH 6y~epHaauHH 1 
XOTOpaB Y0&6T 6HTD MHOrOKpaTHOl H npHM6HHTDCH Ha paanHQHHX 
aTanax BBO~a-BHBO~a /If. ITpH 8TOM U6XH 1 K KOTOpHU CTpeUHTOH C 
nouo~~ 6YWSPH38UHH 1 paaHOo6paaHH H He BOer~a COBU6CTHUH. B 0~
HHX cnyqaax nyteu 6ywepHaauHH ~octuraDT ycKopeHHH npoxo~eHHH 
a~aq, B ~pyrHX - nOBHm6HJIJH aarpyaKH uamHHLI, B-Tp8TDHX - aBTo
UaTH3aqRH npoxo~eHHH a~aq H o6nerqeaHH Tpy~a onepaTopoB nH6o 
ynyqmeaas o6cnya&BaHHH nonDBOBatenel. Kpoue Toro, Ba6op Toro 
HnH ~yroro cnoco6a 6ywepHaa~H aaBHCHT OT TOrO,KaKHMH BH8MHHMH 
yctpolotBauH oca~eHa uamHaa. 

B onepauBoaaoA cHcTeue "Jty6aa" npmueueuHe 6ywepHaauHH pe
aynDtaTOB oqeTa / 2/ nOBHCHXO nponycKHy~ CnOCo6HOCTD UamHHH H 
KO~HUH6HT ee YYXDTHnporpauYHOCTH aa cqeT UO~enHpOBaHHH 60XD

mero, qeu peanDuoe, qucna ue~eHHHX BHemaHX yctpolcTB H coBue
~eHHH BHBO~a C BBO~OU H cqeTOU. Kpoue TOrO, 6HnH ~OCTHrHyTH 
cne~~~e KOHKp8THH6 U6nH: 

I. B03MO&HOCTD nOBTOpeHHH BYBO~a peaynDTaTOB cqeTa, B TOM 
qucne H qepea ~octatoqao ~HtenDHoe Bpeus nocne nepBoro 
BHBO~a. 

2. CaxpaHeHH6 BYBO~HUHX peaynDTSTOB cqeTa npH aBapHAHHX 
nepeaanyCKSX CHOT6UH. 

J. llOIHOCTbm aBTOMaTBqecKaS paarpyaxa ~Ia BWBOAa. 
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Ell(c IIplll C03,llaHI/llll MOHI/lTOpHO~ ClllCT6!1!l ",Uy6Ha11 61lJia C,ll6JlaHa 
6y~eplll3a~lllfl BBO,lla Ha YarHI/lTHUX 6apa6aHaxf3,4f. 8TO ,llaBaJIO B03-
!JOlKHOCT:b IIplll O,llHOM ycTpOikTBe BBO,lla IIpOBO,lllllT!> rrapa.JIJI6Jll>H!lH CtJeT 
3a,llatJ. *) Eyl{lep>1aauua BllBO,lla - onepauna 6onee TPY.llHaH, B qacT
HOCTIIl, IIOTOMy,tJTO, KaK llPaB>1Jl0 1 o6~eM BllBO,lllllMOM 1/lH~OpYaUIIllll no 
K~,llO~ 3a,llatJe Cyll(eCTB6HHO npeB!lmaeT o6~ey BBO,lllllMOU, 

~~ YarH>1TH!le 6apa6aHbl lllCIIOJ11>30BaTI> ,llJlll 6y~epl13al.lllllll yllf.e HeB03MOllt
HO BBIIl,llY HX H6,llOCTaTO'lHOK 6YKOCTH. ilepBaa ClllCTeMa 6y~eplllaal.lllll/l 

peayJII>TUTOB CtJeTa B paMKax 0C 11,Uy6Ha11 6WJa C03,llaHa Ha YarHHT
HllX Jl8HTax /?,Sf. nocKOJll>KY Jl6HTbl- yCTpO~CTBa XpaHeHI/lH 1/lH~Op
MauHIIl C IIOCJ16,llOBaT8Jl!>HllU ,llOCTynoY, TO nplll pa60Te ClllCT6Y!l B03HIIl
KaJia He06XO,ll>1YOCT1> B YHOrOtJHCJieHH!lX nepeUOTKax 116HT!l1 tJTO npH
BO,lllllJIO K 3a,ll6plKKaN npaxo~eHHH 3a,llatJ Ill K 61lCTpOMy lll3HOCY 116HT. 
KpoMe Taro, Tpe6o:sanoci> BuemaTeJII>CTBo onepaTopa nplll no11Hol1 aa
rpyaKe 6y~epa Ha Jl6HTax. C llOHBJ16HIIl8M MarHI/lTH!lX ,llHCKOB CTaJIO 
B03YOlKHhlM C03,llaHM6 3~6KTI/lBHO~ aBTOYaTI/l311lpOBaHHOH CHCT6M!l 6y~e
pHaaUHIIl peaynLTaToB cqeTa, He Tpe6yD~en o6HaaTeni>Horo BYemaTen:o
CTBa onepaTopa, tiTO l1 61lJIO C,ll6JlaHO B pauKax ,llHCKOBorO BapHaHTa 
OC ";l1y6Ha11 • 

B Cl/lCTeuax C 6y~epHaauHelt BllBO,lla HH~OpYal.llllH 1 BYBO,lllllYaH aa
,llatJaMH, o~opunHeTcH B BH.lle ~~Jia HJIH ~anno:s. GTPYKTypHaa opra
HHaauma ~ruiJIOB BYBO,lla YOllt6T 6HT!> paaJII/l'lHOK /9/. 
B Hawelt ClllCTeMe waltJI BllBO,lla~ KaK npaBHJ10 1 - 06~H ,llJIH BC6X aa
,llatJ, JIOK&~IIl30BaHHYH Ha O,llHOM lll3 CHCT6YHHX ,lllllCKOB. Ta&oe 
~eHTpanlllaOBaHHoe xpaHeHHe peayJII>TaToB ctJeTa Y.llo6Hee c aKcnny
TaUHOHHOH TOtJKI/l apeHHH Ill 06JierqaeT ,llOCTIIlllteHI/le nepetJHCJieHHUX 
:s~e uenen. 

3aiii/lC1> peayJII>TaTOB CtJeTa 3a,llatl B o6~11li W~11 BHBO,lla IIpOHC
XO,lllllT O,llHOBpeueHHO C BllBO,llOY Ha peaJII>H!le ycTpOHCTBa peayJII>Ta-

~) B npouecce coa,llaHHH ,llHcneTqepa .U.U?r/5/ 6wza coa,llaHa cHcTe
ua 6ywepHaa~I>I BBO.lla Ha MarHHTH!lX neHTax 131, a nocne coa;ztaaHa 
6ycpepHaau1m BllBO;zta Ha .lllllCKax B paMKax OC ''Jly6Ha" 6wza C,llenaHa 
TaKlKe Ill 6ycpepHaauHa BBO,lla ua ;ztlllCKax 161 • 
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TOB yae 3aKOHtllllBWI/lXCH 3a,llatJ. TaKOe COBMe~eHHe n03BOllfl6T IIOBbi
CIIlT!> npOH3BO,lllllT6Jll>HOCT1> 3BM, O,llHaKO nplll 3TOY B03HI/lKaeT Heo6xo
.lllllYOCT1> nporpaYYHO~ ClllHXpOHHaauHIIl 3a;ztatJ, pa60TaD~IIlX C O,llHHY Ill 
Teu ze w~nou B!lBO~a. BllBO.ll peayni>TaToB cqeTa 1/l;zteT OT HeCKOJII>
KIIlX aa;ztaq, O,llHOBpeueHHO OIIeUI/laJII>HaH cnyze6HaH 3a,llatJa 3aHHYaeT
CH paarpyaKOH ~aHJia BllBO;zta. 

.Una uene~ pacnpe,lleneHHH nauaTH Ha o6~eu ~~ne B!lBO;zta Me~y 
paaHUYI/l 3a,lla~aYI/l H ClllHXpOHI/l3aUJ/ll/l 3THX aa;ztaq nplll HX O;ItHOBpeMeH

HOH pa6oTe C ij)aiJIOY BllBO,lla IIOHa;zt0611lJIOC:&: 

I. BecTH KaTanor ~~na BllBo;zta. 

2. WYeTI> Cfi6UI/laJI1>HYe WKaJI!l ~JIH yqeTa CBo60;ztH!lX 30H B waw
ne BUBO;zta Ill CBo60,llHHX CTpOK B KaTaJIOre ~~na BilBO;zta. 

3. XpaHIIlTI> HeKOTopyD cnyae6HyJO lllHII/OplolaUUJO B Itallt;ztOH aoue 
W~Jla BllBO;zta (B CTI6UllaJI1>HO OTBe;zteHHUX cnyllte6HIDC CJIOBax) • 

no uaqany BYBO.lla peayni>TaToB ;ztaHHo~ aa,llatJH .llJiil Hee OThlCKV.
BaeTcil Ill 3axBaTllBaeTCil CBo60;ztHaH CTpOKa B KaTaJIOre cpaina BbiBO
~a. B CTPOKY KaTanora aanHCI> npolllal30J.llllTOH ,llBax;ztll. no HatJany Bll
Bo;zta 3aiiHC!lBaeTCH lllHWOPYaulllH 0 aa;ztat~e, Heo6XO].llllYaH ;l{JIH paarpya
KIIl1 a no KOHQY aa;ztaqH B KaTaJIOr 3aHOCHTCH npM3HaK toro, qro 
peaynLTaTH AaHHOa 3~aqH KOKHO aBTOKaTHqeCKH paarpyzaTL. 

3anOJIHeHH!li B IIaMH'tH 6Y!PeP c6pacYBaeTOH B 3axBatJeHHYJO CB0-
60AHY» 30HY ~ai~a, 3ateM HAeT IIOHCK H aaxBaT oqep~AROI CB060AHOI 
30HH. llOCKOibKJ C ~aiJIOM BHBOAa O,llHOBpeMeHHO pa60taDT H6CKOJlbKO 
3B,llaq, BH~pKatUlB IIO OAHOI 3B,llaq~ OK8.3HBaetCA He B 
COC8,llHHX 30Hax. 30HY BbiBO~a no Kaa;ztO~ 3a,llaqe CBH3aH!l ueni>JO CCY
JIOK. ilpH aaxBaTe oqepe].lHO! CBo60,llHOn 30HU ee HOYep npOCTaBJIHeT

CH B cnyze6HYX CJIOBax npe.llll.llY~6H 30HU 3TO! aa;ztatllll. 
CneUMaJII>HaH cnyze6Haa aa;ztaqa paarpyaKH ~atlna BbiBO.lla nepHO.llHtJe
cKH H~eT no KaTanory roTOB!le .llJIH paarpyaKH peayJibTaTY cqeTa 
H16CJII/l TaKOBQ8 lllY6DTCH, BbiBO,llHT 1/lX Ha peaJII>H!le ycTpO~CTBa. ITO 
KOHQY paarpyaKH peayJibTaTOB CtJeTa O,llHOI aa;ztatJH ee 30HH CtJHTa
DTCH CBo60~llYI/l Ill COOTB6TCTByD~e rrpH3HaKH npOCTaB1IHDTCH B WKa
ny CBo60,llHHX 30H 1 KpOMe Taro, B CTpOKe KaTaJIOra, 3aHHTOI ,!t8JI

HO~ aa;ztaqe~, IIpOCTaBJIH6TCil IIpH3HaK TOro, 'ITO peay~LTatH paarpy

zeHH. A CaKa CtpoKa Kata.ora OCB060~a8TCB B •xaae 3aKBTOCTH. 
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llpH STOM HH~OpMa~H B CTpOKe KaTanora H B SOH8X ~aina BHBO~a 
no ~aaaol s~aqe coxpaaHeTCH ~o Tex nop, noKa ae 6y~eT saTepTa 
pesylii>TaTa»H ~yroi4 s~a~. qTo<ili coxpaHHT:r:. yxe pacneqaTaHHYD 
HH~OpMa~ll BOSM071.HO ~on:r:.me (~nH fiOBTOpHOA ee B~aqm B cnyqae 
He06XO~HMOCTK), anropKTM llOCTpOeH TaK, qTO UOHCK CBOOO~HiiX SOH 
H CTpOK KaTanora ocy~eCTBHH6TCH UHKnHqeCKHo Mii K~eM oqepe~yll 
cBo<io~HYD soay cpe~e soH c aoMepauH 6olii>mHuB, qeu HOMep nocne~
Hel SaxBa'll6HHOH SOHii. ~ TOn:r:.KO B TOY cnyqae, eCnH Cpe~H TaKHX 
SOH H6T CBOOO~IiX, nepexo~HM K llOHCKY CB060~HOH SOH!i B Haqane 
11Jalna BHBo~a. 
WueeTCH TaKXe BOSUOEHOCT:r:. pasrpysHT:r:. pesyn:r:.TaTii e~e Be saKOH-
qHBWIDCCH S~aq. 

B c;nyqae rH6enH CHCTeYii npH KaKOl-nH60 aBapHH (c6ol UamHHii, 
HanpHuep) HHWOpYaUHH B waane BHBO~a coxpaHHeTCH. rrocne nepesa
nycKa ~HcneTqepa pasrpysKa He~opasrpyxeHHiiX K MOYeHTY aBapHH 
pesyn:r:.TaTOB aBTOYaTHqeCKH BOS00HOBHH8TCH 1 a TaK71.6 pasrpy&aDTCH 
pesyn:r:.TaTii He ycneBWIDC SaKOHqf.T])CH K MOM8HTY aBapHH s~aq. 

llpH HeXBaTKe CB060~HiiX SOH B ~aine BHBO~a HnB CB060~HiiX 
CTpOK B KaTanore cqeT COOTB8TCTBYil~X s~aq npHOCTaHaBHHBaeT
CH. rrocne Taro KaK sa cqeT pasrpysKH noaBnHDTCH cBo6o~Hiie so
Hii HHH CTpOKH KaTanOra, 3aKpiiTH8 a~allH llBTOM8TI'Il8CKH OTKpHBa
llTCH H npo~onaaDT cqeT. B npHHUHne, Boauo:ma TYUI4KOB8.fi cnya
UHH, ecnH napannen:r:.Ho H~y~e s~a~, He ycneB saxoa~T:r:.ca, ne
penonHHDT ~a«n BHBo~a. B aTOM c;nyqae onepaTop, nony'lli4B coo6~e
HHe OT CHCT8Yii, Y071.8T Bii6pOCHT]) O~HY HS s~aq. Cy~eCTByeT TaK-
71.8 BapBaHT CHCT6Uii C aBTOM8THqeCKHY Bii6paCHBaHBeM nD6ol 3~8-
qH, 8Clll4 OHa nOfiliT88TCH SBXBilTBT:r:. 6on:r:.me Tp8TH ~aina BliBO~a. 

Hy71.HO OTY8TBT:r:., 'liTO 6y~epH3~H Ha ~HCKe npe~meCTB,YeT ~Ol
HaH 6y~pH38UHH B onepaTHBHOA llaYHTH /10/ • Kaa,JtOlt 13 a~aq OT
BO~HTCH He6oliJ>moA 6y~ep B onepaTHBHOl nauHTB. ITo uepe sanonue
HHH aToro 6y~epa HH~opuauHH Ha aero nepe6pacHBaeTcH B oco<iliA 
CTpaHH'IlH!iA 6y~ep. 0co6eHHOCT:r:. CTpaHH'IlHOrO 6y~pa B TOM, 'llTO OH 
Y071.6T yqacTBOBaT:r:. B saue~eHHBX CTpaHHU HapaBH6 C ~yrHMH CTpa
HHUaYH S~a'lll4, HO He BaHBMaeT ~ecyeuoD llaYHTH 3~8'1l14. Ton:r:.KO 
no sanonHeHHD CTpaHH'IlHOro 6y~pa npoHcxo~HT c6poc BBWOP»auHH 
Ha ~HcK. naxe npH HHTeHCHBHol neqaTH nepenHc:r:. Hs uanoro 6ywepa 
B CTpaHHquliA npOHCXO~HT ~OBOlii>HO pe~KO H llOBTOYY Be B03HHK86T 
6on:r:.moro 'llHCna nHmHIDC saue~eHHA cTpaHHU B ycnoBHBX ~e~HUHTa 
onepaTHBHOI nauHTH. 
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B CHCTeMe COXpaHeHa BOSU071.HOCT:r:. BliBO~H~:r:. peayn:r:.TaTii C'lleTa 
a~a~ Ha pean:r:.Hiie ycTpOICTBa, MHHYH 6ywepH31lUHil Ha ~HCKe. 
llpH STOM TaK&e npHYeHH6TCH 6y~epHaa~H B He6on:r:.WOM ~KnHqecKOY 
6y~pe onepaTHBHol nauHTH. Pacne'llaTKa aToro 6y~epa coBue~eaa c 
ero sanonaeHHeM, qTQ llOSBOnHeT cy~eCTB8HHO COKpaTHT]) llHCHO ~e-
38RTHB~H s~aqm B o&H~aHHH oqepe~B Ha neqaT:r:.. STOT xe anna
paT WYH~OHHpyeT npH pa6oTe a~a'lll4 paarpyaKH ~aina BHBO~a, 
qTO fi0SBOHH8T ~HcneTqepy B ycnOBHHX ~6WHUHT8 onepaTHBHOA fiaYH
TH Bli31iB8T:r:. CTpaHHU!i s~a'llH paarpysKI4 B onepaTBBHYD IIaYHT:r:. He 
q~e, qey O~H pas B H6CK0Jl])KO CeKyH~. 

OnHCaHHaH s~ec:r:. CHCTeMa noaBonHna pemaT:r:. B O~H~ npBKTHqe
CKH BCe BpeMH TPH napannen:r:.HiiX B~a'llH, He COS~aBaH TPY~HOCTel 
onepaTopau H o<iecnellHBaH sarpyaKY npoueccopa uamHHii aa 98-99~. 
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