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KaHan HenocpencTseHHoro nocTyna K pacrnupeHHOif naMHTH 
EC-1010 

OnHCbiBaeTCSI KaHan aenocpencTseHaoro noccyna 38M EC-1010 c pac
rnupeHaoH naMst:TbiD, npenHa3Ha"tJ:eHHbiif anSI opraauaauuu 6biCTporo o6MeHa 
MaccuaaMH HH~opMauun Me>KllY naMstTblO EC-1010 H 6biCTpo.neHcTBYl01IlHM 
ycTpOHCTBOM. T 8K KBK 3T8 pa6oTa BbiiTOflHeHa B CBSI3H C C03.[l8HHeM CHCTe
Mbl KonneKTHBHOf'O IIOnb30B8HHSI Ha 6a3e 38M E3CM-6 C HCIIOnb30BBHHeM 
a Ka'l!eCTse KOHUeHTpaTopa TepMHHanbHbiX ycTpoiicTs 38M EC-1010, TO 
KBHan Henocpe,llCTBeHHOf'O .llOCTyna HBnSieTCSI 'tJ8CTbiD ycTpOiiCTBS CBSI3H 
EC-1010 H E3CM-6, 

KH.n noasonSieT o6MeHHBBTbCSI MaCCHBBMH HH4JopMaUHH, paaMepoM 
oT 1 .oo 213 17-6HTHbiX enos. MacCHBbi MoryT pacnonaraTbcH s mo6oM 
MecTe 03Y. MaKCHManhHaSI CKOpoCTh nepe.na'tiH nH<iJopMaUHH no KH.n -
1,2 M 6ailT/c, 

Pa6oTa snmonaeHa a fla6opaTopuu Bbi'IHCnHTenbHOH TeXHHKH H 
8BTOM8TH38UHH Ol1HH. 

Coo6IUeHHe 06beAHHeHHOro HHCTHTyTa smepHbiX HCCneAOB8HHii, lly6Ha 1978 

Anikhovsky V,E,, Afanasiev S.A. 
11 - 11261 

Direct Access Channel with Expanded Memory for the 
ES-1010 Computer 

A direct access channel for the ES-1010 is described which 
is intended for organization of a high-speed exchange of information 
between the ES-1010 computer memory and a high-speed device, 
Since this work has been performed due to creating a time-sharing 
system for the BESM-6 machine with the use of the E&-1010 
computer as a concentrator of termit"lEil devices, the direct access 
channel is a part of the link between the ES-1010 and BESM-6 
machines. The direct access chcl.nnel permits exchanging informa.tion 
from I upto 2 13 17-bit words in size which could be located in 

1
:;-ny place of memory, The data transmission maximum speed in the 
pirect access channel is 1.2 M bite/s. 

The investigation has been performed at the Laboratory of 
Comput!ng Techniques and Automation, JINR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© /978 06'bellBHeHHblil BHCTB1'yT BJlepHbiX BCCflellOBBHBil Jly6Ha 

Co3~8HBe Ha 6a3e 3BM BSCM-6 CHCTeMH ROAH8KTHBHOro ITOAb30Ba
RII.ll C npBIIeHeHH8Jl B Ka'l:eCTBe KOHU8HTp8TOp8 T8pM}UIBADHllX YCT
poiCTB 3BM EC-IOio11/ noTpe6onano opraHH3~ 6HcTporo o6MeHa Mac
CHBSMH KHqJo}:N~ M8X1JY STHMH M811U!H8MH. Ha ESCM--6 m.teeTCJI KaHan 
CBJI3H C BHeiiiHHMH 3BM KOMMYHHRSIUIOHHHI npoTOKOJI H llliiHbl KOToporo 
onHcaHbl B pa6ore12i'. lbleercs Heo6xoW!M()e MaTeMSTH'tecKoe o6ec
ne'leHHe aToro KaHana. Ewro np!i3H8HO qeJiecoo6pa3m1M c031l8HHe Ha 
SEN EC-1010 YCTpoiCTBa CBJI3H, KOTopoe COOTBeTCTBOBano 6H Tpe6ona
HHJIM KaHana ESCM-6. 

COCT8BHOI 'laCT»D STOrO YCTpoiCTBa, KOTOpoe OCYm8CTBJIJieT nepe
~'IY M8CCHBOB ~aHHHX, JIBJIJI8TCJI KaHan Henocpe~CTBeHHoro ~OCTYU8 
(~) K U8MJITH EC-1010. KHl o6ecne'l:HBaeT BHCOKYD CKOpoCT» nepena
'l:H JtSHHHX, 'ITO np!i CBJI3H c 6oJI:&IIIOI SBM JIBJIJieTcJI BazHbiM ipaKTopoM, 
H He Harpy.&ae'l' llliiHbl MINIBUS • 

B SBM EC-IOIO (P-IO) ycTpolcTBO ynpaEJieHHJI onepaTHBHOI na
MJITH opr8HB30BaHO T8KHM 06p830M, 'ITO B03MOSHO OJJ;HOBpeMeHHOe o6pa
~eHHe K fi8MJITH 'l:8THpeX YCTpoiCTB, KOTOpHMK MOryT 6HT» npoqeccopH 
EC-1010 HnK KaHanH Henocpe~CTBeHHoro JJ;OCTyna. KOAH'I8CTB8HHOe COOT
HomeHHe MeKJtY HHMK MO&eT 6HTh npoH3BOJihHOe. 

Ha~,c.I npeJJ;CT~eH8 opraHH38qKJI ~ P-10 c pacmHpeHHol 
n8MilT:Lif~ • 3To ycTpolcTBO BWIOJIHeHo H8 3-x TS3ax: KHO, KHI,IN15. 
T33 KBO pa3MemaeTcJI • Mecre,npeJJ;YcMoTpeHHOM AJIJI T33a IN13 

T33 KHI UOJJ;COe~eTCJI K MINIBUS. 
B CBJI3H c TeM, 'ITO B RO~rypaqKK P-10 C pacmHpeHHol fiaMJIThD 

B KapTe IN-15 He HCfiOJih3~CJI qeUH, ltemH~pl!pfDmHe anpec 
'( NRSOO + NRS15 ), a T8Rae HH!pc>pMSIUIOHHble qena, CBJI38HHHe C 
onepaTHBHOI USMJIThD ( EMMOO + EMM17, SMMOO + SMM17 ) , 
Eapra Kll) fiOJJ;COe~eTCJI K IN15 , 'ITO fi03BOJIJI8T 3H8'l:HTeADHO 
COKp8TKTh KOAH'IeCTBO HCUOAb3f8MHX HHTerpaADBHX CXeM. 
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llepeAa~ ~~ BHewxexy ycrpo~CTBY xs xaaana H ooparxo 
ooymeoTBnHeToH no MarHoTpanz TS3a KHD. 

Ha pao.2 Hao6paaeHa dHoR-oXeMB TS3a KHI. KHI BOorrpZHHMaeT 
H3 MINIBUS ITO aapeoy E (AAE) cne~e ROM8H~: EC01 1 EC02,LE01. 

no 3THM ROM8H~aM KHA noxy~aeT HH~pM~ 0 peEKMe pa6oTH (aaTIHOh, 
o~THBaHHe), ROXH~eoTBe nepenaaaeMHX cnoB, Ha~~HOM anpeoe K aan-
paBnewm 06MeB8 ( NO + N3 ) , o6eorre~B88T B03MO:&HOOTD nporpaMM-
Horo o6pooa. 

iloxy~B H8~aHhHH8 xapaRTepKOTHRH 06MeHa, KHl BHOTa~eT OHr
HaH "Pa6oTa KaHana" (PAB-K) • 3TOT OKrHM o6paoHBaeTOH rrpK 3aBep
mewm 06MeHa CKrHaHOM "AHO", KOTOpHI BHpa6aTHB88TOH nocne nepe~a
~ ~ MSOOKBa namwx, KXH OHrHMOM o6ntero o6pooa ( RZG ) 0 

ny~»Ta P-IO HBH ze nporp8KMHHK nyrex.B aro~ ze Kapre paaxe~eua BH
~PM~OHHM MarHOTpaHh MINmUS ( NEP03 + NEP15; LPOO + LP12 ), 

Ha pHo.3. npe~oTaBJieHa 6xox-oxeMa KHO. B o~eT~K TeRymero · 
anpeoa (CTA) OHrHMOM EIE SanHOHBaeTOH nepBoHa~an»mdt anpeo ~ei
KH IIaMffTH, 0 KOTOpol HS~HeTOH 06MeH. STOT aapeo 38T8M nemH~pHpyeT
OH B T33e IN15 • Ilo.cJie o~THBaHHH KXH aarraoH cnoBa CTA YBeXH~
BaeT OBoe oooToHHHe Ha e~, onpe~exHH TeM OaMHM anpeo one~D
mel ~eiKH. 

B o~eT~K ~cna OXOB (CqC), KOTOpoe He06XOnHMO nepe~Th, 
OHrHMOM E2E aaHOOKTOH ~OXO rrepenaBaeMHX CXOB. STOT c~eT~K 
pa6oTaeT aa B~TaHHe. 

B cn~ae ero"06HYneHHH•nHpa6aTHBaeTCH OKrHaH KOKUS 06MeHa 
"AHO". 

~eT~HK KO~eCTBa CJIOB (CKC) IIOlJ:C~THBaeT ~HCJIO y-&e nepe
ll:SHHHX cnoB. Conep&HMOe aToro c~eT~a no xenaHBD nporpaMMHoTa 
MOKeT 6HTh O~T8HO B rrpoK3BOJihHHI MOM8HT BpeMeHH. 

PernoTp namwx cn'f&HT n;ru1 BpeMeHHoro xpaHeHHH ~PMauHK· 
0H CBH3aH C perHcTpoM H~pMSUKH 6HOTponeiOTBYDntero YOT~IOTB8 
WHH&m 3,8IIHCH (Jl3()() + Jl3l6) H O~THBSHHH (J{COQ + JlCI6), a TUK8 
IIaMHThll 03Y ~epea T03 IN15 WHH&m (SMMOO+ 17 ; EMMOO+ 17). 

CxeMa ynpaBneHHH BHpa68TbiB88T OHHXpoHH3HpYJl!IHe CHrB8JIH 1 KS
MeHHeT OOOTO~e c~eT~KOB nocne 06MeHa o~epe~ cnOBOM, ynpaa
BH8T pa60TOI perHOTpa ~aHHHX. 

ilpHHUHII BSaHMOneiCTBHH KHn 0 031 H 0 6HOTponeiOTBY~ YOT
poiCTBOM aoKBXpoHHHI. ~ COrBBCOBSHHH CKOpoOTH pa60TH KHl 0 03Y 
BHpa6aTHB88TOH OKrHM DAif2 , H8 KOTOpHI HHTeJXI!elo II8MJ!TJI[ 

IN15 OTBe~aeT Clii'HMOM DAI4A2 , ecBH naMJITh OB060lt88. ~ 
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OOrJiaOOBSHHH CKOpoOTH pa60TH KHl C 6HCTponeiCTBYilntHM YCTpOICTBOM 
BHpa68THB88TCH CHrHaH K2r (KaHan rOTOB BHll:8Th HXH npHHHTh O~epen
HOe CJIOBO). ilpH rOTOBHOOTH 6HOTponeiCTBYDntee ycTpoiCTBO OTBe~aeT 
oHrHaHOM PHr (perxcrp KK~OPK~•• roroB). 

B peKHMe aanHcH ~PMSUKH B P-IO CHrHaJI K2r noHBJIHeTOR 
Ilp8KT~8CRK opaay ze IIOCJie CRrHaH8 P~K. EcXK IIO OKO~amm: I!OJIY
~KAa CqKTHBaiXS BCe 8~8 OTCYtCTBY8T CKrHal PHr, TO BHpaOaTHBaeT
ca cxrHan HU (ae3aBipi8HHOCTh nHKAa), xoropwA ~e~CTByet ~o rex 
nop, IIOXa Be IIOSBBTCS CHrKal PHf. 3~KHI ~poXT CHrHana HU IHH
~Bpyer ~alhHelmee BHITOJH6HH8 OOKeaa. ECJH ze CHrHaJ PHf ITOBBHT
CB ~o 3aBepmeHHa noAy~HKna cqxrHBaHHB, ro cxrHaJ HU ae Bwpaoarw
Baerca, H KHn cpaay ze nepexo~xr x nepeAaqe oqepe~Horo cnoBa. 

B pezBM6 C~THBSHKa H5 P-10 CRrHaH K2r IIOHBJIH8TCH ITO OKO~a
HHH IIOJIYWIKJI8 C'DITHBaHWI. EcnH ORrHM HIT He IIOHBHJIOH K MOMeHTY 
OROHG:SHHH BCero ~Ma II8WITK, TO BHCTBBJIHeTCH CKrHaJI SO ( aap;epEJ<a 
06MeHa), KOTOpul c6paCHB88TOR TOJIAKO IIOCJie npHXOna OHrHMa PKr. 
3aJtB]II ~poRT 30 lllDIIUIBPYeT IlpojtO.UeHHe 06MeHa. B CJI~ae CBOeBpe
MeHHOro nOHBneHKH oHrHSJia PHr KHn pa6oTaeT 6ea aanepaeK. 
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llpouecc 06MeH8 M8CCRB8 ~PMauHH 38K8~8eTCH npR ycnOBRR 
noaB~eHHH cRrH~a AHD. llpH aTOM c6pacHBaeTca cur~ PAE-K. 

KHll ll03BO~eT npoH3BO~Tb 06MeH M8CCRBSMR ~pMSUHR pa3Me
poM OT 1 11.0 ~3 17-0KTJIHX C.IOB •. llepe1I,aBaeMlrlt M8CCRB MO&eT 
pacno~araTLCH B ~OM MeCTe 03Y. MaKCRMaHLHSH CKOpoCTL rrepeu.a~ 
RH~~ no Ran - 1,2 M6aiT/c. llpR OroROBpeMeHHol pa6oTe c na
MHTLil KHll H llii CKOpDCTL MO&eT CHDSTLCH !1;0 0,6 M6aiT/c. 

llpu pe~38URR KHll H8 nnaTe PN-14 Heo6XO~O ITOCTaBHTL 
54 nepeMH'OOI Me:&li.Y KHO K IN15. 

3a.IOXeHHSe B KHll B03MOEHOCTR pa60TH nO 4 HanpaBneHHRM CXeM
HO He pe~SOBaHH. 
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