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TyThllllKHHa ll.8. 10 - 11457 
Cl!cTeMa CBR3H 38M E3CM-4 c aHelllHHMII o6'beKTaMH 

OnHCbiaaeTcs CIICTeMa CBl'I3H 3BM E3CM-4 c BHernHRMH o6'beKTaMH, 

C03aaHhl ana CKaHHpy!OlllKX anTo~IaTa A3llT-1 11 A3llT-2/l60, B Ka'!eCTne 
ynpaanH!Ollleli Bbi'IHCml!'e.~bHOii MBllli!Hhi nns HIIX Hcnonb30BaHa 38M E3C."v\-4, 
MonepH113!1poeaHHaH n HanpanneH!III opraHH3aUKH CKCTCMhl caSl3H. BHernHIIMR 

o6'beKTaMH nns 38J"v\ HBIIH!OTCH: 
1. llorH'IeCKaH ynpaa.~R!OlllaH cncTeMa aBTOMaTa A3llT-1; 
2. llorR'!ecKaH ynpaanH!OWas CIICTeMa aaToMaTa A3!1T-2/160, cocToH

wan H3 cneny!Olll!IX ycTpm1cTn: ynpaanen11e pa3aepTKBMH 3llT; ynpaaneHHe 
BH.CICOYCIIIIHTC/IeM; ynpaaneH!IC lli!CITIIeeM-MOH!ITOpOM; ynpaaneHKe IICH!'OIIpo
TSl>KHbiM MCXaHH3MOM; CXeMbl CBH3H C <jlyHKUHOH81IbHOli KnaBHIITypoli, 

3. Ci!MBOnbHbre aKcnneH TKrra BT-340, 
4, 38M CDC-6500, Ha IIHHIIII C KOTOpOli pa60T8eT aBTOM8T 

A3nT-21160. 
C!ICTeMa CBR3H BKII!O'IaeT B ce6H cneny!OwHe y3nbi: KaHan CBH3H nma 

MKC-1, 6noK Bbl6opKK-3anoMHHaHHR BHClllHHX o6'beKTOB, KOMMyTaTop aHelllHHX 

OO'beKTOB, 
Cl!cTeMa rro3aOnHeT noaKmo'laTb K E3CM-4 ao 16 BHernH!IX o6'beKTOB. 
Pa6oTa BbriTOnHeHa B lla6opaTOp1111 Bbi'IHCIIHTenbHoli TeXHBKH 11 aaroMa

TH3BUHH O~l.SHI. 
Coo6weHKe 06'be.cti!Hef!f!OT'O llf!CTHTyTa SlllepHbiX IICCIIe.ctosaf!HA. nyof!a 1978 

'l'utyshkina L.V. 
A System for the Connection of the BESM-4 
Computer with External Objects 

A system for the connection of the BESM-4 computer with external 
,objects is described. The AELT-1 and AELT-2/160 scanning devices 
have been created. The BES:vi-4 computer modified to realize a connecti
on system served as a control computer, The external objects are: 1) a lo
~ical control system of the AELT-1; 2) a logical control system of the 
AELT-2/160 which consists of: a CRT deflection unit, a vidioamplifier 
control, a display-monitor control, a film transport control, circuits of the 
connection with a keyboard; 3) symbol displays of VT-340 type; 4) the 

icDC-6500 computer on-line with the AELT-2/160. The connection system 
includes: a connection channel of l'v1SK-1 type, selection-storage unit for 
external objects, an external objects commutator, The system permits 
to connect up to 16 objects vvith the BESM-4 machine. 

The investigation has been performed at the Laboratory 
.• of Computing Technique and Automation, JINR. 
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B Jla6opaTopuu Bbi'IHCJIHTeJibHoii TeXHHKH u aaToMa
TH3a~uu OIUIM coJ.naubl .naa cKaHupyiO~Hx aBTOMaTa 
A3JIT -1 H A3JIT- 2/160 /!,2/. B Ka'leCTBe ynpaBJIJIIO~eii 
Bbi'IHCJIHTeJibHOH MaWHHbl J];Jl.ll 3THX aBTOMaTOB HCllOJlb30BaHa 
3BM li3CM -4, KOTopa.R 6biJia Mo.nepuu3upoaaua a uanpaa
neuuu opraHH3a~HH CHCTeMbl CB.II3H C BHeWHHMH 06'beKTaMH. 
TaKHMH o6'beKTaMH .RBJI.RIOTC.R: 

1. JloruqecKa.R 
A3JIT-1. 

ynpaaJI.RJOma.R CHCTeMa aBTOMaTa 

2. JloruqecKa.R ynpaBJI.RIO~a.R cucTeMa aaToMaTa 
A3JIT- 2/160, COCTO.R~a.R B CBOIO O'lepe.D;b H3 CJie.IJ;yiO~X 
YCTpOHCTB: 

- CXeMbl ynpaBJieHH.II pa3aepTKaMH 3JieKTPOHHO- Jiyqe-
aoii Tpy6Ku; 

- cxeMbl ynpaaneuu.R au.neoycunuTeneM; 
- CXeMbl ynpaBJieHH.II .IJ;HCllJieeM- MOHHTOpOM; 
- CXeMbl CB.II3H C cPYHK~HOHaJibHOH KJiaBHaTypoii; 
- CXeMbl ynpaaJieHH.II JieHTOllpOT.II)I(HbiM MeXaHH3MOM. 
3. CHMBOJibHble .nucnneu Tuna B T- 340 . 
4. liOJibWa.R 3BM CDC -6500, Ha JIHHHH c KOTOpoii va-

6oTaeT aaToMaT A3JIT- 2/160. 
0nHCbiBaeMa.R B .IJ;aHHOH pa6oTe CHCTeMa CB.II3H MO

.nepHH3HpOBaHHOH 3BM li3CM -4 C yKa3aHHbiMH o6'beKTaMH 
BKJIIO'IaeT B ce6.11 CJie.IJ;yiO~He Y3Jibl: 

1. Kauan CB.II3H Tuna MKC -1. 
2. JiJIOK Bb160pKH- 3allOMHHaHH.II BHeWHHX 06'beKTOB. 
3. KoMMyTaTop auewuux o6'beKTOB ua 16 uanpaaneuuii. 
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1. KAHAJI CB.J/3H THIIA MKC-1 

llpH C03AaHHH KaHana CBJ13H Ha ynpaBnJIIOD.teB CKaHH
PYIOD.tHMH aBTOMaTaMH A3JIT-1 H A3JIT-2/160 MaWHHe 
.63CM -4 OKa3anocL, 'ITO HCDOnL30BaHHe paHee pa3pa6o
TaHHOrO KaHana CBJllH MKC- 1 · 8 ,4 , 6e 3 AononHHTenLHbiX 
H3MeHeHHB He npeACTaBnJleTCJI B03MO)KHLIM. McnonLlOBaH
HLIH B KaHane MKC -1 peracTp pe JynLTa TOB 6Lin nepecTpoeH 
B C'leT'IHKH, ynpaBnJIIOil\He pa3BepTKaMH 3neKTpOHHO-nyqe
BOB Tpy6KH aaToMa Ta A3JIT- 2/160. YnpaaneHae 3THMH 
C'leT'IHKaMH OCYil\eCTBnJleTCJI norH'IeCKOB CXeMOH, CMOH
THPOBaHHOB Ha CB060AHbiX MeCTaX MaWHHLI. ,lJ;pyroB MO
AepHH3a~HeB KaHana CBJ13H JIBHnOCL yaenH'IeHHe nporpaM
MHo-ynpaBnHeMoro BpeMeHH CBH3H C palnH'IHbiMH 06'LeK
TaMH. B KaHane MKC- 1 3TO apeMH JaAaeTcH B aApece 
A2 KOMaHAbl Ma a orpaHH'IeHo 32 Me. ,D;nH pa6oTbl aaTo
MaTa A3JIT- 2/160 DOTpe6oaanOCL CyD.teCTBeHHO yaenH'lHTL 
3To apeMH. B 'laCTHOCTH, AnH nepeAa'IH cTaHAapTHoro 
MaCCHBa HlMepeHHOH HHiiJopMaQHH /4000 enos/ Hl .63CM -4 
no nHHHH CBH3H c CDC-6500 Tpe6yeTcH 600 Me; AnH 
OpraHH3aQHH CKaHHpOBaHHH OAHOB DOnHOB CTpOKH Tpe-
6yeTCH 140 Me. PeweHHe AaHHOB laAa'IH ocyll\eCTBneHo 
DyTeM ynpaaneHHH 'laCTOTOH TaKTOBbiX HMnynLCOB, no
CTynaiOil\HX Ha C'leT'IHK BpeMeHH. 

2. liJIOK BhlliOPKH- 3AIIOMHHAHH.JI 
BHEDIHHX Oli'bEKTOB 

Pa3pa6oTaHHbiB AnH CHCTeMbl CBH3H 6nOK Bbi60pKH-
3aDOMHHaHHH BHeWHHX 06'LeKTOB D03BOnHeT Bbi6HpaTL AO 
16 06beKTOB. ,lJ;nH Bbi60pKH BHeWHero 06beKTa HCDOnLJy
eTCH MOAepHH3HpOBaHHaH KOMaHAa Ma /050/, KOTOpaH 
BblrnHAHT cneAYIOD.tHM o6pa30M: 

050 Al A2 A3 

Al= 0 - o6H3aTenLHoe ycnoaae; 
A2- 6e3pa3nH'IeH I He acnonL3yeTcH/; 

A3- MnaAWHe 4 pa3pHAa 3aAaiOT HOMep BHeWHero 06'LeKTa. 
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Heo6xoAHMbiM ycnoaHeM pa6oTbl KOMaHAbl Bbl6opKH 
BHeWHero 06'LeKTa JIBnJleTCJI paBeHCTBO HYJDO COAep)KHMOrO 
nepaoro aApeca :noB: KOMaHAbl (Al =0). B MaWHHe .63CM-4 
HMeeTCJI perHCTp Al Ma. no KOMaHAe Ma Ha 3TOT perHCTp 
3aHOCHTCJI aApec Al AaHHOH KOMaHAbl. ,lJ;n.11 nony'leHHJI 
B03MO)KHOCTH aHanH3a COAep)KHMOrO 3TOrO aApeca BCe 
pa3p.11Abl perHcTpa AlMa qepe3 AHOAHYIO c6opKy JaBeAeHbl 
Ha BeHTHnL, KOTOpbiB Ha BTOpOM BXOAe HMeeT DOTeH~Han 
Ma. BLIXOAHOH carHan c 3Toro BeHTHnJI JIBnJleTc.ll rnaBHbiM 
ynpaanJIIOD.tHM carHanoM B 6noKe ynpaaneHHJI - Ma (0 0). 

.linoK-CXeMa Bbi60pKH-3aDOMHHaHHJI BHeWHHX 06'LeKTOB 
npaBeAeHa Ha puc. 1. 

llpa HanH'IHH carHana Ma (00) nepBble 'leTLipe palpJIAa 
KOAOBbiX WHH 'IHCna DOCTyDaiOT Ha BXOAHOB perHCTp. B 3a
BHCHMOCTH OT 3Ha'leHHJI 3THX pa3pJIAOB Ha OAHOH Hl 16 WHH 
BbiXOAHOrO perHCTpa DO.IIBHTCJI DOTeH~Han BM60pKH 3aAaH
HOrO 06'LeKTa. 

B KOMMYTATOP 

I Bb!XOllHOtl PED1CTP 

I EnoK H ~llEWH¢PATOP ynpaBneHHH . 

I 
I 

Puc. 1. liAoK- cxeMa 
o61>eK•oe. 

BXOllHOM PEfHCTP 

t t t f 

1,2 ,3,4-pa3pHAbl KOAOBbiX IIHIH 'IHCna 

6bi60pKu- 3QnOMUHQHUJI 6HeUlHUX 

5 

I 

I 

I 



3. KOMMYTATOP BHElliHHX OE'bEKTOB 

qepe3 KOMMyTaTOp BHeWHHX 06'beKTOB K MaWHHe 
li3CM ·4 DOAKniO'IeHbl cneAYIO~He ycTpoicTaa: 
0000 - A3JIT -1 lnoruqecKaR ynpaamno~ag cxeMal; 
0001 - A3llT- 21160 I cxeMhi ynpaaneHHR pa3aepTKaMH 
H RpKOCTbiO 3JIT I; 
0002 - lilYHKU:HOHanhHaJI Knaaua Typa; 
0008 
0004 
0005 

000!: 
0007 
0010 
0011 

0012 

- BHAeoycunuTenh; 
- AHCDneH- MOHHTOp; 
- AHCnneH: BT-340 111; 
- 3BM CDC-6500; 
" CXeMbl ynpaaneHHR neHTOllpOTJI)I(HbiM MeXaHH3MOM; 
- AHCnneH: BT-340 121; 
- AHCnneH: BT-340 131; 

l - !lloTOC'IHThiBaiO~ee ycTpoilcTao; 
0013 

Bee BHeWHHe o6'beKThl HMeroT B03MO)I(HOCTh qepe3 
KOMMyTaTop H KaHan CBR3H o6MeHHBaTbCR C 3BM 1i3CM -4 
45-pa3pRAHhiMH cnoBaMH H ynpaBnRIO~HMH CHrHanaMH. 

113 KaHana CBR3H 3BM B KOMMyTaTOp DOCTynaiOT cne
AYIOIIJ;He ynpaanBIOIIJ;He curHanhl: 
11 t'OT - HMnynhc roTOBHOCTH; 
11 IlK - HMnynhc BhiAa'IH KOAa; 
11 :J:mri HMnynbc 3anpoca; 
11llK - HMnynhc npueMa KOAa. 

113 BHeWHero 06'beKTa B 3BM qepe3 KOMMyTaTOp no
CTynaiOT cneAYIOIIJ;He ynpaanRro~ue cHrHanhl: 
OMll - ocHoBHOH MapKep npHeMa; 
OMB - ocHOBHOH MapKep BhiAaqu; 
BMll - acnoMoraTenbHhlH MapKep npueMa; 
BMB - acnoMoraTenhHhlH MapKep BhiAa'IH. 

Cnoaa "npueM" H "BhiAaqa" paccMa TPHBaiOTCR OTHO
CHTenhHO 3BM li3CM -4: 
- npHeM B li3CM -4; 
- BhiAaqa H3 li3CM -4 

Bee ynpaBnJIIO~He CHrHanbl H3 KOMMyTaTopa npOXOABT 
TOnhKO B TOT BHeWHHH 06'beKT, KOTOphlH Bhl6paH, H, COOT· 
BeTCTBeHHO, B KOMMyTaTOp llOCTynaiOT ynpaBnJIIOIIJ;He CHr· 
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Hanhl OT TOrO )l(e BHeWHero 06'beKTa. Ka)I(AhlH H3 BHeWHHX 
06'beKTOB 06MeHHBaeTCJI C li3CM -4 onpeAeneHHhlM KOnH
'IeCTBOM pa3pRAOB. 

ll.QHeM Bhl.g,aqa 
A3JIT-1 37 37 
A3JIT- 21160 lynpaaneHHe 
pa3aepTKaMul 0 32 
lilYHKu;HoHanhHaJI KnaauaTypa 28 0 
BHAeoycunuTenh 12 12 
AHCDneii-MOHHTOp 0 24 
AUcnneH: B T- 340 7 7 
3 B M CDC- 6500 45 45 
cxeMa ynpaaneHHR neHTO-
npOTJI)I(HbiM MeXaHH3MOM 36 36 
4JoTOC'IHThlBaiO~ee ycTpOHCTBO 8 0 

06~ag 6nOK·cxeMa KOMMyTaTopa BHeWHHX 06'beKTOB 
npeACTaaneHa Ha puc. 2. 

CxeMa opraHH3au;uu npueMa OAHoro pa3pB.IJ.a qepe3 
KOMMyTaTop B li3CM ·4 OT BHeWHero 06'beKTa DpHBe)J.eHa 
Ha puc. 3. TaKux pa3pR.IJ.OB .D.O 45. CxeMa Bhi.IJ.a'IH O.IJ.Horo 
pa3pR)J.a H3 li3CM -4 qepe3 KOMMyTaTOp DpHBe)J,eHa Ha 
puc. 4. 

qeThlpe H3 DOAKniO'IeHHhlX BHeWHHX 06'beKTOB RBnRIOTCR 
aKTHBHhlMH, OHH MoryT DOChlnaTb Bbl30B B 3BM li3CM -4. 
3To - cKaHHPYIOIIJ;HH aaToMa T A3llT- 1, lilYHKU:HOHanhHaR 
KnaauaTypa, 3BM CDC-6500, .D.HcnneH: BT-340. B KOMMy
TaTope 3aAeHCTBOBaHa CXeMa npHOpHTeTOB DO Bbl30By: 

1-H: npHOpHTeT - 4JyHKIJ;HOHanbHag KnaBHaTypa; 
2-H: npuopuTeT - 3BM CDC-6500; 
3-H: npuopuTeT - .D.HcnneH: BT-340; 
4- H: npuopuTeT - CKaHHPYIOIIJ;HH aBTOMa T A3JIT- 1. 
TaKag CHCTeMa CBR3H HaXO)J.HTCJI B 3KCDnyaTaiJ;HH C 

1975 ro)J.a. 

CxeMHble peweHHR, pa3pa6oTaHHhle npu C03.D.aHHH .D.aH
HoH: CHCTeMbl, HCDOnb30BaHbl TaK)I(e DpH C03)J,aHHH CKaHH· 
pyro~ero aBTOMaTa A3JIT-1M ' 51 pa6oTaiOIIJ;ero no.D.ynpaa
neHHeM 3BM li3CM -4M. ABTOMaT A3JIT -1M opueHTHpoaaH 
Ha o6pa60TKY KHHOnneHOK C rpa4JuqecKOH noneTHOH HH4Jop· 
Mau;ueH: 16 /. 
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IT 3M E3CM-4 

Ka6enb 

I 2 3 4 

Puc. 4. CxeMa ebiOa<~u ooHozo pa3p.11oa uH¢opMaijuu U3 
.53CM-4 eo eHeumuu o6oeK111 <~epe3 KOMMymamop. 
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