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AaanTaUHII JlHCKOBOli onepaUHOHHOli CHCTeMbt Ha 38M M-400 
npH aocryne K JlHCKY qepea nHHH~ CBII3H. I. OpraHH38UHII 

CBII3H 38M M-400 H PDP -11120. 

OnHCaHo o6opyaoaaHHe H nporpaMMHOe o6ecne'ieHHe, paapa6oTaHHbte 

Alii! opraHH3SUHH CBSI3H 38M M-400 c PDP -11/20, Pa6ora BbinonHeHa 

C Uellb~ HCnOllb30B8HHSI JlHCKOBOit onepaUHOHHOli CHCTeMbl Ha M-400, .llocTyn 

K naMSITH Ha AHCKe, noAKllJO'ieHHOM K PDP -11/20, o6ecne'iHBaeTCSI nocpeACT

BOM llHHHH CBSI3Ho 

Pa6ora BbinOllHeHa B Jla6opsTopHH HeliTpOHHOli cpH3HKe OlUH1, 

Coo6meaae 06'beJlHHeHHoro HHCTHTyTa sw.epHbiX HCcneJloBaHHli. Lly6Ha 1978 

Guba.rev E,Ju. et a1. 10 - 11235 

Adaptation of the Disk Operating System for M-400 
Computer J<ealizing Access to the Disk via Link 
between Computers M-400 and PDP-11/20 

-I. Organization of the Connection between the 
M-400 and PDP-11/20 Computers 

The equipment and software developed for organization of the 
connection between the M-400 and PDP-11/20 computers are descri
bed, The work has been performed in order to use the disk opera
ting system for the M-400 computer. The access to the disk memory 
connected to PDP-11/20 computers is provided via the link between 
PDP-11/20 and M-400 machines, 

The investigation has been performed at the Laboratory 
of Nuclear Physics, JINR. 
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1, Baeapeane aaa•mrenbaoro 'IHCna MHHH-3BM B npaK

THKY ~H3H'IeCKOTO 3KCllepHMeHT8 llpHBellO K Heo6XOtlHMOC

TH paapa60TKH MeTOtla llOBhlilleHHR 3~~eKTHBHOCTH HX HC
ll0Jlh30B8HHR 6e3 CyiUeCTBeHHOf'O yBellH'IeHHR CTOHMOCTH 

o6opytlOB8HHR, OQ~etlHHeHHe M8illHH B KOMlllleKC llOCpet:tCT
BOM JlHHHH CBR3H paCIIIHpReT B03MO)KHOCTH OTtlellhHhiX 

M8illHH KOMlllleKC8 1 ynyqrnaeT yCJlOBHR pa60Tbl Ha 3THX 
3BM H aaqacryro MO)KeT 6b!Th Bhmonaeao 6onee npocro, 
'IeM HapaiUHB8HHe KOH<fiHrypaUHH OTtlellhHblX 38M HaKOllH
TeJlRMH aa Maf'HHTHhiX tlHCKax ( HMll) HllH nearax. 

B aaHHOM coo6meHHH onHChrBaercg o6opyaosaHHe H 
nporpaMMHOe o6ecneqeane, paapa6oraHHhre tlllR coeanae-

HHR llHHHeH CBR3H ( JIC t 38M J"'-400 H PDP -11/20, 
Uenhro pa6oTbi 6hrno o6ecne'IeHHe B0.3MO)KHOCTH ncnonhao
BBTh AHCKOBYJO onepaUHOHHyJO CHCTeMy RT -11/l/ Ha 

38M M-400 (He HMeJOIUeH H8KOllHTeJlg Ha M8f'HHTHOM 
tlHCKe) nyTeM ncnonh30BaHHR HMll, not:tKnroqeaaoro K 
PDP -11/20. 

llHKJl pa60T 0 BblllOJlHeHHbiX C 3TOfi Uellhl0 1 BKJllO'I8eT 
H8'I8llhHblH 3arpy3'IHK CHCTeMbl ( tlllR M-400) t CHCTeMHbiH 
apafiBep ( tlliR M-400). nporpaMMy-HHTepnperaTop GE 
(ang PDP -11/20). a T8K)Ke annaparaoe H nporpaMMHoe 

o6ecne'IeHHe JlHHHH CBR3H, DporpaMMa CB51.3H BXO,IlHT K8K 

cocraBHaR 'IaCTh B ocTallhHhie nporpaMMbi, Ha pH c. 1 
npe.ucraaneaa o6maR cxeMa nporpaMMHoro o6ecne'IeHHR 
.llBYXM8lliHHHOf'O KOMlllleKca. l13 pHCyHKa BH.IlHhi MeCTO 
H ponh nporpaMMhi-HHTepnpeTaTopa GE H cncreMaoro 
.upaH:aepa, o6ecne'IHBaromnx pemeane nocraaneaaoA aa.ua

'IH. 
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PHc.1. CxeMa rrpoi'paMMHOI'O o6ecrre'ieHHSI. 3ae3llO'IKaMH 

aa pucyHKe o6o3Ha'IeHhi rrpoPpaMMhi, o6ecrre'IHBa10ll!He 

HCIIOJib30BaHHe RT-11 aa 3BM M-400. 

2. CxeMa coeaHHeHHSI MaUJHH noKa3aHa Ha pH c. 2. Ha 

o60HX KOHUaX JIHHHH HCIIOJlb30BaHhl KOHTponnepbl IIpOI'paM

MHOI'O KaHana ( KK). 

KaK BHllHO H3 pHCYHKa, QJISI ocymecTaneHHSI CBSI3H 

llBYX HJIH 6onee OllHOTHI1HhiX HJlH p83HOTHI1Hh!X MalllHH, 

ecnH OHH y)Ke ocHameHhi KapKaCaMH KAMAK, Tpe6yeTcg 

MHHHManbHoe KOJIHtteCTBO o6opynoaaHHSI. CaSJ3b ocymecTa-
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~~ ~~c I~ I I PDP~/20 ! 
KAPKACI KK 

P£1 I KAMAK 

PHc.2. CxeMa coe.nHHeHHSI MalllHH., 

3BM 
M-400 

neHa C IIOMOll!blO pei'HCTpOB IIepena'IH (Pfl), Bb!IIOJIHeHHhlX 

B CTaHaapTe KAMAK B BHlle 6noKOB eAHHH'IHOH lllHPHHhi. 

11 crroJlb30BaHa aCHHXpOHHaSI rrepeaa'la aaHHhiX. EnoK PIT 

BKJllO'IaeT B ce6g llB8 pei'HCTpa: BhlXOllHOH H IIpHeMHhlH. 

ITocnellOBaTeJibHOCTb Bhllla'L!H CHI'H8JIOB CBSI3H H OCHOBHbie 

KOMaHllhl, peaJIH30BaHHbie B 6JIOKe, IIOKa3aHbl Ha pH Co 3. 
PIT ang M-400 H PDP -11/20 HlleHTH'IHhi. 

KAPKAC KAMAK 
38M M-400 
(HCTO'IHHK) 

NA(O)F(16) 

NA(O)F(S) 

3AIIFOC 

LlAHHbiE (16 PA3PHLlOB) 

nOllTBEP)I(LlEHI1E nPHEMA; 
PA3PEUIEHIIE BblllA'-111 
CnED.YIOUIEfO cnOBA 

KAPKAC KAMAK 
38M POP- 11/20 
(nPHEMHHK) 

Q 

N.l(1)P(8) 

B1•B16 

N.l(O)F(O) 

PHC. 3. ITocnellOBaTeJibHOCTb Bhlll8'IH KOM8HA CBSI3H. 
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Depenaqa HH!jlopMaUHH H3 OJlHOfi 3BM s npyry10 npo

HCXOJlHT cneJlyiOlliHM o6pa30M: 

a) 3aHOCHTCSI 16-pa3pSIJlHOe CnOBO B BbiXOJlHOH pei"HCTp 

6noKa PD/A(O) F {16)/; 
6) no 8TOH )Ke KOMaHJle B3BOJlHTCSI TpHI"I"ep, nOCbinalO

II!Hll 3anpoc npepbrsaHIHI s ynaneHHhiil 6noK PD (npHeM

HHK}; 

s) no nony'leHHH 3anpoca npHeMHHKOM npOH3BOJlHTCSI 

'lTeHHe cnosa /A(O) ·F(O)/; 

I") no 8TOfi )Ke KOMaH)le Bb!llOnHSieTCSI c6poc TpHI"I"epa 

3anpoca s 6noKe Pn ( s HCTO'lHHKe ) • 

BhiJla'la cnenyiOmero cnosa MO)KeT 6biTh BhmonHeHa 

aHanOI"H'lHO. 

3, DporpaMMa CBSI3H COCTOHT H3 He6onblll0ll Opi"aHH3y

IOilleil 'laCTH H nporpaMM nepena'lH H npHeMa. CxeMa nc 

npe:o;cTasneHa Ha p 1:1 c. 4. 

0pi"aHH3YIOillaSI 'laCTb DC 3aHHMaeT flC fi o!jlopMnSieT 

ceaHC CBSI3H - COBOKynHOCTb JleHCTBHll, He06XOJlHMb!X 

)lnSI Bb!llOnHeHHSI 3a)laHHOll onepaUHH. I1 HHUHaTOpOM ceaH

ca CBSI3H scerna SIBnSieTCSI 3BM M-400. <PyHKUHH MaliiHH 

pa3nH'IHhi, noaToMy Opi"aHH3YIOillHe 'laCTH DC Ha JlBYX 

M81IIHH8X HeCKOnbKO OTnH'lalOTCSI. 

06MeH HH!jJOpMaUHefi BblllOnHSieTCSI C noMOillbiO nporpaMM 

npHeMa 1:1 nepena•m. 3TH nporpaMMhi Ha o6e1:1x MaliiHHax 

HJleHTH'IHbi, Bo BpeMSI ceaHca CBSI3H pOJib HCTO'lHHK8 

(H nptieMHHK8) HH!jJOpM8llHH MO)KeT nepeXOJll:ITb OT OJlHOll 

MaliiHHbl K llPYI"Oll B 3aBHCHMOCTH OT onepaUHH, Bb!llOnHSie

MOfi no nc. DporpaMM8 nepena'lH Jl8HHbiX Ha HCTO'lHHKe 

pa6oTaeT c nporpaMMOil npHeMa Ha npHeMHHKe. 0 peaKUHH 

npHeMHHKa DC Y3HaeT no COCTOSIHHIO !jlnara I"OTOBHOCTH 

( nOI"H'leCKOll nepeMeHHOll) t yCT8HaBnHB8eMOI"O npOI"paMMOll 

llpHeMa Ha HCTO'lHHKe. 

Depenaqa HHdJOpMaUHH BblllOnHSieTCSI OTJlenhHbiMH cno
BaMH. DoSIBneHHe CHI"Hana L (3anpoca npephrsaHHSI) oT 

HCTO"iHHKa 03Ha'IaeT, 'iTO B pei"HCTpe Jl8HHbiX nOSIBHnOCb 

OllHO cnoso. Dp1:1 C"iHThiBaHHH aToro cnoaa B npHeMHHKe 

Ha HCTO'lHHK annapaTHO no,AaeTCSI CHI"Han "Kon npHHSIT" 

( c6pacbmaeTCSI L -TpHrrep aanpoca npepbiBBHHSI Ha 

HCTO'lHHKe), nonTsep)KJlaiOmHil nepenaqy npeJlhiJlYillei"o 

Kona. B nporpaMMax nepena'lH 1:1 npHeMa OJlHOI"O cnoaa 
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YCTAHOIIKA IIPII3-
HAHA C.KBKII 

0. 

IIa-pQa<~a 

P1:1c. 4. CxeMa nporpaMM CBSI3H: a) nporpaMMa 

nepeAa'lH; 6) nporpaMMa npHeMa. 

eCTb UHKnhi O)KHJlBHHSI CHI"Hana L. nnHTenhHOCTb 0)Kl:IJl8-

HHSI orpaHH'IeHa rapaHTHHHhiM HHTepsanoM speMeHH, no 

HCTe'leHHH KOTOpOI"O nporpaMMbl HJleHTH!jJHUHpyiOT 01IIH6Ky • 
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B ceaace cssraH Ma!IIHHbi o6MeHHBaiOTCsr KOJlaMH ynpae

neHHH (KY) H M8CCHB8MH Jl8HHbiX. 

KoJlbi yrmasneHHfi aaHHMaiOT "'eTbipe Ma!IIHHHbiX cnosa. 

B nepBbiX asyx cnosax coaep)!{HTCH lllaxMaTHbiH KOJl ansr 
nposepKH oTJlellhHbiX paapsraos Pn R mtHHH cssraH. B 

TpeTbeM H "'eTsepToM cnosax KY noMemaiOTCsr co6cTBeH

HO KOJl ynpasneHHH H ero napaMeTp. BseaeHbJ KOJlbi ynpas

neHHH, 03H8"18IOUlH8: 

a} H8"18Jl0 nep8Jl8"1H Cll8UH~HK8UHH Jl8HHblX H ~YHKUHH 
( rnanKH} ; 

6) aaqano nepena"'H naHHhlX; 

B) KOH8U nepe)laqH M8CCHB8 1 Tpe60B8Hii8 C006UlHTb 

KOHTpOJibHYIO CyMMy; 

I') Tpe60B8HHe BblllOJIHHTb ~YHKUHIO ( KOHeU ceaaca) • 

B Ka"'eCTBe napaMeTpa KY nepeCbin8IOTCsr KOil llJIHHbi 

M8CCHB8 1 KOHTp01IbH8H CYMM8 H Jlp, 

MacCHBbi aaHHhiX MoryT 6biTb asyx THnos. 3ro "!llan

Ka" H C8MH Jl8HHbl8, llianKa C0Jl8p)!{HT 8Jlpec a60H8HTa, 

KOTOpOMy nepeaaeTCH HH~OpM8UHH 1 OllHC8HH8 38Jl8HHOH 

a6oaeary onepaUHH, napaMeTpbl, aeo6xoaHMbie ansr ee 

BblllOJIHeHH5I, 

DepeJl8"18 M8CCHBOB o60HX THllOB BblllOJ1H5I8TC5I OJlHOH 

H TOH )1{8 npOI"'p8MMOH, llpHHHM810TC5I OHH B pa3Hbl8 6y

~epHbl8 yqacTKH naMRTH npHeMHHKa. Depeaa"'e MaccHaa 

scef'aa npeJllllecrayer nepeaa"'a KY, B KOTopoM coo6maer

C5I THn MaCCHBa (!IIanKa HJIH aaHHhle) H ef'o nnHHa. DpH 

nepeaaqe M8CCHB8 o6e 3BM pa6oTaiOT CO CBOHMH, HO 

0JlHH8KOBbiMH C"'8T"'HK8MH Jl8HHbiX1 H Ha o6eHX M8!IIHH8X 

Bbi"'HCJ15I8TC5I UiiKJIH"'8CK8SI KOHTpOJibH85I cyMMa, D 0 OKOH

"18HHH OTC"'eTa CJIOB npHeMHHK nepeXOJlHT B pe)!{HM 0)KHJl8-

HH5I KOJla ynpaaneHHR, a HCTO"'HHK nepeaaer KY: "Koaeu 

MaccHaa, coo6maTb KOHTpOJibHYIO cyMMy". DpHeMHHK ne

peaaeT KOHTponbHYIO cyMMY a oraeTHoM KY. n ocne npo

aepKH npaBHJlbHOCTH nepe)l8"1Ii M8CCHB8 HCTO"'HHK npOJlOJI-

)!{88T ceaac CB5I3H. B cnyqae O!IIH6KH nepeaa"'a noarop5IeT

C5I onpeneneaaoe "'HCno paa. 

CeaHC CB5I3Ii H8"1HHaeTC5I nepeaaqefi lll8llKH. nocne 
nepeJla"'H lll8llKii pa6oTa DC 38BHCHT OT HanpaB118HH5I o6-

MeHa ( "'T8Hlie HJIH 38lliiCb aa HMn). nn5I "'T8Hli5l Opi"'a-
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HH3YIOUl85I "18CTb nc nepeaaeT KY "BblllOJIHHTb ~YHKUiiiO" 

H paapelllaeT npepb!B8HHe OT Pn. no npepb!B8HHIO H8"1IiH8-

eT pa6oTaTb nporpaMMa npHeMa Jl8HHblX, Dpli 38llHCH nc 

nepeaaeT onHcaHHhlA a !llanKe MaCCHB a, ecnH nepeaaqa 

npo!llna 6e3 O!IIH60K, TO nc 38K8H"'HBaeT pa6oTy. Bo3M0)!{

Hb!MH llpH"'HH8MH npeKp8Ul8HH5I ceaHC8 CBSI3H SIBJ15IIOTC5I 

cneayiOmHe : 

a) npasuJibHoe aaaep!lleHae ucnonaeHHR aanaHHoil ¢YHK-

UHH;· 

6) O!IIH6KH B nepeJl8"18 Jl8HHhlX; 

a) HapyllleHHe nocnenosaTeJibHOCTH ~aa ceaHca CB5I3H; 

r) aana3JlhlBaHae peaKUiiH a6oHeHTa; 

n) a!IIH6Kn a pa6ore HMn. 

Docne IIJl8HTH¢1IK8UHH O!IIH6KH DC KOJlHpyeT npH3H8K O!IIH6-

KH B CTaTyCHOM CJIOBe flC H B03Bp8Ul88T ynpaBJ18HH8 Bbl-

3b!B810Ul8H npoi"'paMMe, 

OpraHH3YIOUl85I "18CTb nc Ha 3BM PDP-11 /20 nparoa-

Ha anR aeJleHHSI ceaHca CB5I3R c pSinoM a6oaearos. B Kap

Kace eCTb MeCTO JlJISI ll0JlKJIIO"'8HH5I no 23 T8KHX a60HeH

TOB, B HCXOnHOM COCT05IHHH DC paape!IIeHbl npepbiB8HHSI 

OT BCeX CT8HURA. DpHOpHT8Thl HX onpeneJI5IIOTC5I ll03HUiieA 

CT8HURH B KapKace, llOJlKJIIO"'eHHOM K PDP -11120. nocne 
H8"18JI8 CeaHCa CBSI3H C OJlHIIM Ii3 a60HeHTOB npepb!B8HH5I 

OT OCT8JlbHblX M8CKRpyiOTCSI no MOM8HT8 OKOH"'8Hli5I ceaH

ca, C OKOH"'8Hii8M H8"18TOPO ceaHCa ( HOpM8JlbHbiM nu6o 
8B8piiHHbiM) DC npHBOJliiTCSI B H8"18JlbHOe COCT05IHii8, M8C

K8 ycTpaH5IeTC5! 1 II Bbi6HpaeTC5I HOBbiH a60H8HT. 

4, 0"18BH.UHbiM )lOCTOHHCTBOM OllHC8HHOf'O pe!IIBHH5I 

5IBJl5I8TCSI HH3K8SI 81"'0 CTOiiMOCTb Ii OTHOCHT8J1bHO llpOCT85I 

peanaaauaR. HeaocTaToK - HeBbJCOKaR cKopocTb o6MeHa, 

"'TO cy)!{aer Kpyr B03MO)!{HbiX npHMeHeHHA. Ha nepeaaqy 

OllHOf'O cnoaa pacxoayeTCSI 250 MKC. 

YKaaaHHaR ao aaeaeHHII uenb aaHHOA pa6oTbi orpa)!{aeT 

JIH!llb OJlHO H3 B03M0)!{Hb!X llpHM8H8HiiH DC. l1H~OpM8UiiSI 

0 KO)le onepaUiili 1 Bb!IIOJIHSI8MOA llO JIMHHH CB5I3Ii 1 H H83B8-

Hlie IiCllOJ1b3yeMOf'O YJl8118HHOPO ycTpOHCTB8 1 B Jl8HHOM 

CJiy'Iae - CiiCTeMHOf'O llHCKa, nepeaaeTCSI C llOMOUlblO DC 

npyf'HM nporpaMMaM, Bbi3bJB8IOUlHM nc. Dpoi"'paMMa CB5I-

3H M0)!{8T 6biTb HCll0Jlb30BaHa Ii B JlPYI'HX CJiy'IaSIX JlJISI 

nepe)la'IH HH¢0pM8UiiH H3 ll8M5ITH OJlHOA 3BM B onepaTHB

HyiO naMSITb JlPYf'OH, 
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B H8CTOS!lllee BpeMSI HMeiOTCSI B8pH8HTbl TIC AJ1SI KOHT-
ponnepOB, OUHCBHHbiX B pa60T8X 12 ,S/. 06opyAOB8HHe 
H nporpaMMHoe o6ecneqemte npoBepeHhi MHoroqacoBoif 
pa6oTOH TeCTOBhiX nporpaMM H Ha KOHKpeTHb!X 38Aaqax 

npH HCUOJ1h30BBHHH onepaUHOHllOH CHCTeMbl Ha 3BM 
M-400. 3aJIO.lKeHHhie B flC CpeACTBa KOHTpong HHcflopMa
UHH npH nepeAa'le no flC AOCTaTO'IHhl AJ1SI o6ecneqeHHSI 
pa6oTocnoco6HOCTH RT -11. DJIHH8 HCllOJ1h30B8HHOH nc 
COCT8BJ1SIJ18 30 Mo 

B 38KJ1IOqeHHe 8BTOpbl npHHOCSIT 6nai"OABPHOCTh n.E.TIH
KeJlhHepy 3a noAnep.lKKY ABHHOH pa6oThi, B.A .BaroBy H 
M.3.Yf ruMyxaMeToBy - 3a noMOlUh npH pa6oTe c o6opyAoBa

HHeM. 
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