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Ho:":6cpT I1. 11 - 10280 

ilpei!sep D~ 50 Ha 38M HP2ll6C JJ.n>I pa6oT!oi c ycTpO!kTBaY.a, 
B:s!rronxeHHb!M(-! a CT'C!~~ap'!'e K.6-~.M.AK 

OnxcbiBaeTCSI BCP.O~{oraTenbP.blii MOJJ.ynb B onepaUMOHP.hiX cucTeMaX 
noc l!nlf noc -!!! (38M HP 2116 c ) ' xcnonb3YCMbiH .'li!H o6cnylKI!B8P.MH 

o6opynoBaHI!H B CTaHnapTe KAMAK, paapa6oT&HHoro B J1a6opcl'!'Op!IH 
~UJ.epHb!X f!~06J!CM 0!-1.9.~~. 

Pe.6o-ra a:,monHeHa B Jla6opaTopua S!.'lepHhlX rrpo6l!eM Ol15H1. 

Coo6meHMe 06bervmeH~oro Y.HCTY.TyTa »J::e:;>Hl:.IX HCCJie,11oBaHMK 

,lly6Ha 1976 

<0 1976 06?.eOIJHeHHWU UHCIIIl•Y• AOepHWX llCCAe0060HUiJ)ly6Ha 

B nocne.u.uue ro.IJ.bi lliHPOKoe pacnpocTpaueuue nony

'-IHn cTau.u.apT KAMAK, npHHBTbiH B 1969 ro.u.y 1.2 .. <I>H3H

qecKaH annapaTypa, BblllOnHCHHaH B 3TOM CTau.u.apTe, KaK 

npaauno · pa6oTaeT ita nHHHH C 3BM, '-ITO Tpe6yeT C03,lJ.a

HHH COOTBCTCTBYIO~ero MaTeMaTH'-ICCKOrO o6CCllC'ICHHH. 

B 3TOH pa6oTe onucau .u.pausep DVR 50, HBn»IO~HHCH 

COCTaBHOH '!aCTblO onepaUHOHHOH CHCTCMbl ~QC 3BM 
HP- 2116C u o6ecne'-IHBaiO~HH nporpaMMHYto CBH3b 

3BM c O.IJ.HHM KpeHTOM KAMAK . B Ka'!eCTBe ycTpoit

CTBa conpB)I(CHHJI ucnonb3yeTCJI KOHTponnep KK004· 3 , 

pa3pa6oTaHHbiH B OT,lJ.ene HOBbiX uay'IHbiX pa3pa60TOK fla-

6opaTOpHH ».u.epubiX npo6neM. 

<I>H3H'ICCKOC llO.IJ.KniO'-ICHHC KOHTponnepa K 3BM ocy

~CCTBn»eTCJI qepe3 ,lJ.BC HHTep<t>eHCHbiC KapTbl, Ka)f(,lJ.aH 

H3 KOTOpbiX JIBnJICTCH CTaH,lJ.apTHbiM 16-pa3pJl,lJ.HbiM .u.y

nneKCHbiM perucTpOM · 4. . HuTep<l>eitcnbie KapTbl 3aHuMatoT 

,lJ.Ba COCC.IJ.HHX KaHana BBO,lJ.a-BbiBO.D.a 3BM. 

Bee onepaUHH 3BM C yKa3aHHbiM KOHTponnepoM MO)I(

HO flO,lJ.pa3.IJ.CnHTb Ha TpH KaTeropHH: ll BbiBO,lJ. KOMaH.IJ.bl 

KAMAK u3 3BM c o.u.uoapeMeHHbiM o6MeHoM .n.auubiMH; 

21 BbiBO.U. KOMau.n.bl ynpaaneHHB KAMAK · H3 3BM a KOHT

ponnep; 31 npHeM curuana npepbiBaHHB OT KOHTponnepa 

I curuana L I. 

B ma6A. 1 yKa3au THn uu<t>opMaUHH, nepe.n.aaaeMOH 

flO o60HM KaHanaM, npH'-ICM KaHanoM ynpaBnCHHB Mbl ua-

3biBaCM KaHan C MCHblliHM KO.IJ.OM ("select code"). 

3 



Ta6Auija 1 

Kanan Kauan ynpasnenuR. Kanan )J.annhiX 

BH)J. 
o6Meua 

BhiBO)J. H3 3BM KoMan.u.a KAMAK 16-pa3pR.)J.noe 

(MFNA) cnoso 

BBO.D. B 3BM Q,GL14, ... ,GU, 
GLl,X 

16-pa3pR.)J.noe 
CnOBO 

3anpoc na o6cny)I(HBanue /curnan L / Tai<)I(e nepe
)J.aeTCR. no I<anany ynpasnenHR.. 

8 ma6A. 2 H 3 OTpa)l(ena KO)J.HpOBI<a CnOB, nepe)J.aBae

MhiX no I<anany ynpasneHHH. 

Ta6Auija 2 
BhiBO.D. no I<anany ynpasnenuR. 

t1 F N A 
, z . 1 r t6 I s I if 2. 1 ,te i , ~ z I 1 , i I tr I 2. • 1 r 
4.) p 

CMhiCn ooo3naqeuuil: 
M - Tun nepe)J.a'lu: 

00 
2 

- nepe.u.aqa I<oMan)J.hi ynpaaneuuR. unu o6Mena 
o.u.uuM cnosoM /shmonnR.eTcR. o.u.un U.HI<n KAMAKa/; 

1 02 - OOMCH MaCCHBOM )J.aHnhiX no nOCTOjfnHOMY a)].
pecy /Tun BQL, onucauHhiH a pa6oTe /S/ /; 

11
2 

- nepe.u.aqa Maccusa B pe)I(HMe a)J.pecuoro ci<a

uuposauuR. ( "address scan mode"); 
01 2 - He HCnOnh3YCTCR.; 

F - KO)J. l}lyni<U.HH (0-3110); 
N - HOMep CTaHU.HH (1- 31

1 
O ); 

A- no.u.a.D.pec (0-15
10 

). 
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Ta6AU!Ia 3 
Bao.D. no Kanany ynpaanenuR. 

t Q I 6~ 1" .. _ ~ t I X I 
1~ ¢ 

CMhicn o6oJnaY:enuii: 
Q - curnan Q a nocne)J.neM u.uKne KAMAK~KonTponnepa; 
GLl ,GL2, ... ,GL14-" graded LAM" KonTponnepa; 
X - curnan X a nocne)J.neM I.J.HKne KAMAK-KonTponnepa. 

HeCKOnhKO enos OTnOCHTCJlhnO TOf'O, KaK opranH30BaHa 
pa6ora .D.pauaepa a pa3JIHY:HhiX cnyY:aR.x. 

B cnyqae BhiBO)J.a KOMaH)J.bi ynpaanemiR. c M =0 u FSwl 
yKa3aHHaR. KOMaH)J.a nepe)J.aCTCR. Y:epe3 KaHan ynpasnenHR., 
OTBCT npunuMaeTCR. B TOM )l(e KaHane. 

B cnyy:ae KOMan)]. o6Mena )J.aHHbiMH pe)I(HM pa6oTbi 
3aBHCHT OT )J.nHHbl MaCCHBa )J.aHHblX. 

l/ Ecnu nepe)J.aeTCjf TOJlbKO O.D.HO cnoso )J.aHHhiX, To 
3 B M no Kanany ynpasneunH cHaY:aJia nepe,I1.aeT KOMaH.D.Y 
KAMAK /eM. ma6A. 2/, a JaTeM npuuuMaeT OTBeT /eM. 

ma6A. 3/. Cnoso )J.aHHhiX nepe.IJ.aeTcR. no Kauany JJ.aHHbiX. 
Kauan npHMoro )J.OCTyna /KII).l./ He ucnonhJyeTCjf. 

2/ Ecnu npou3BO.D.HTCH o6Meu 6onee Y:eM O.D.HHM cno
BOM )J.aHHhlX, TO BCe npoHCXO,I1.1IT TaK )I(C, KaK If B npe)J.bl.!I.Y
II.J.CM cnyqae, HO HMeiOTCH CJICJJ.YIOII.J.He OCOOeHIIOCTU: 

a/ )J.nH OOMena Tpe6yeTCH 6onee Y:eM O)J.HH UHKJI 
KAMAK -KoHrpunnepa; 

6/ ucnOJib3YCTCH KII,LJ.; 
B/ B KOHU.e 6noY:nOH nepe,I1.aY:H 

BeT KOnTpOJIJiepa, npu :HOM Q=0 
Jornna I<ai<aR.- TO ornu6I<a/. 

)J.paifaep npHHUMaeT OT
/nnu X=O, ecnu npou-

Ha puc. 1 u 2 npuse)J.eHhi 6noi<- cxeMhi uaY:aJibHOH u 
Jaseprnaromeii y:acTeu )J.pausepa. 11oKa3auna.R ua 6noK
cxeMax noruKa B 3naY:HTenhHOH Mepe R.BHnaCh OTpa)I(CHH
eM Tpe6oaanuu, npe.D."hR.Bn.ReMhiX K JJ.pauaepy co cTopouhi 

onepau.uouuou cucTeMhi ,LJ.OC · 6· 
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Puc. 1 

6 

J 

' 

\ 
I 

YCTAHOBKA nPUJ· 

HAKA OWH6KU 

Puc. 2 

HET 

llpe,nnaraeMbiH ,npaBBep MO)I(eT 6b1Th HCflOJIL30BaH B 
nporpaMMax .nsyx KJiaccos: 

1/ B nporpaMMax, HanucaHHhlx Ha R3b1Kax q,oPTPAH, 
ACCEM.IiJIEP; 

2/ B nporpaMMax, 
.liAHCHK. 

HCflOJlh3YIO~HX R3biK KAMAK17 I H 
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B rrocne~yiOI.l(eM Mbi rrpe~naraeM rrpuMeHRTh ~paH:-
Bep B rrporpaMMax 1-ro Knacca. 

06pall(eHHe K ~paHBepy 1IpOH3BO~HTCR TaK :>Ke, KaK H K 
~paH:Bepy n106oro ~pyroro BHenmero ycTpoucTBa. llpu 
3TOM OIIepaU,HOHHOH CHCTeMe rrepe~aeTCR pR~ rrapaMeTpOB, 
B KOTOpbiX CO~ep:>KHTCH BCH HH4JopMal.J,HR, He06XO~HMaR 

~nR BhmonueHHR orrepau,uu BBo~a-BhiBO~a. Bu~ orreparopoB 
OfipameHHR TaKOB: 
1. B rrporpaMMe q,oPTPAH: 

CALL EXEC (ICOD, ICNWD, IBUF, IBUFL) 

2. B rrporpaMMe ACCEMiiJIEP: 

ICOD DEC 1 
ICNWD OCT .. . 
IBlJF BSS .. . 
IBlJFL DEC. .. 

EXT EXEC 

JSB EXEC 

DEF * +5 
DEFICOD 

DEFICNWD 

DEF IBlJF 
DEF IBUFL 

- Ko~ Jarrpoca /B 3TOM cnylfae Bcer~a l/, 
KourponhHOe CJIOBO I eM. HH:>Ke/, 
6y4Jep ~aHHhiX, 
~nHHa 6y$epa ~aHHhiX B cnoBax. 

KourponhHoe cnoBo HMeer raKyio crpyKrypy: 

W LW PS LN 
l I I I ~~ I I 
1~ 13 i 6 ¢ 

LN - norul.feCKHH HOMep Kauana 38M, K KoropoMy rro~
KniOlfeH KOHTponnep KK004; 
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If 

-4. 

PS - yKaJaTenb Knacca rrporpaMMbi /0 - rrporpaMMbl Ha 
q,QPTPAHe, ACCEMiiJIEPE, 1 - Ha H3b1Kax KAMAK H 
liAHCHK/; 
AT - yKaJaTenb BH~a pa6oTbl ~paiiBepa; ecnu 0, TO Bbi

rronueHHe KOMaH~bl KAMAK; ecnu 1 - rrepe~aqa B ~paiiBep 
a~peca MaccuBa ICADR, co~ep:>Kamero KOMaH~bl KAMAK; 
LW - yKaJaTenh roTOBHOCTH ~paiiBepa K o6cny:>KHBaHHIO 
rrpephiBaHHH; ecnu 0 - ~paiiBep urHopupyeT Jarrpoc Ha 
rrpephiBaHue B KaHane yrrpaBneHHH; ecnu 1 - ~paiiBep 

o6cny:>KHBaeT rrpephiBaHue, T .e. rrpHHHMaeT B KaHane yrr
paBneHHH CnOBO B 4JopMa Te 11106/1. 3; 

W - yKa3aTenh pe:>KHMa pafiOThl orrepaU.HOHHOH CHCTeMbl 
/HMeeT 3HalfeHHe TOnhKO IIpH 06MeHe 6onee qeM O~HHM 
CnOBOM ~aHHbiX/; e CnH 0 - OIIepaU.HOHHaH CHCTeMa :>K~eT 
KOHU.a rrepe~alfu ~aHHblx; ecnu 1 - rrocne Halfana 6nolfHoii 
rrepe~alfH rrporpaMMa rronhJOBa TenH rrpo~on:>KaeT pa6oTy. 

llepe~ HaqanoM Bcex onepau.uii c BHeiiiHHM ycTpoii
CTBOM B cTaH~apTe KAMAK rrporpaMMHCT ~on:>KeH Jaro
TOBHTh MaCCHB ~nHHOIO B 5 cnOB. C llOMOIUhiO 3TOro MaC
CHBa OCYIUeCTBnHIOTCH cne~yiOI.l(He $yHKIJ.HH: rrepe~aiOTCH 

KoMaH~hi KAMAK, · npHHHMaeTcH OTBeT KOHTponnepa H 
CnOBO COCTOHHHH. HH:>Ke IIOKa3aHO Ha3HaqeHHe 3neMeHTOB 
3TOrO MaCCHBa. 

H F N A Q GL X sfa./us 

' I f I I I It ·' I ' 

~ 1 2. ..3 tr 5" 

CnoBa 1-e H 3-e HCIIOnh3YIOTCH TOnhKO TOr~a, KOr~a 
PS-1 ; 

cnoao 2-e co~ep:>KHT KOMaH~Y KAMAK B 4JopMaTe 
11106/l. 2; 

cnoBo 4-e co~ep:>KHT OTBeT KOHTponnepa rrocne Bbl
rronHeHHH KOMaH~bl /$opMaT cnosa yKaJaH B 11106/l. 3/; 

CnOBO 5-e CO~ep:>KHT HH4JOpMaiJ.HIO 0 COCTOHHHH BHeiii
Hero YCTpOHCTBa /CnOBO COCTORHHB/; B llpHHIJ.HIIe 3TO TO 
:>Ke caMoe, lfTO H 4- e cnoao Ta6nHIJ.bl o6opy.noaaHHH 16 / • 

HaJHaqeHHe paJps~oB 5-ro cnosa: 
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0-H pa3pH.IJ, - CCJIH YCTaHOBJICH o"l",TOJTOCBH.II,CTCJlb" 
CTBYCT 0 HenpaBHJibH08 pa60TC I<OHTpOJI
Jiepa /I<anan ynpaBJICHHH/; 

1-ii pa3pH.IJ, - TO :>l<e CaMoe, 'ITO H 0-8 pa3pH.IJ,, HO .IJ,JIH 

2-u pa3pH.n 
3-u pa3pH.n 
4-u pa3pH.n 

5-ii pa3pH.n 

I<anana .naHHbiX; 
0-8 n l-8 pa3pHAbt ne onpe.nenenLt B cny-
<tae 6no<tno8 nepe.na<tn; 

- CHrnan Q nocne.nnero U.HI<Jia KAMAK; 
- cnrnan X nocne.nnero U.HI<Jia KAMAK; 
- JIOrH<tCCI<aH CYMMa BCCX CHrHaJIOB 

GLl ... GL14; 
- CCJIH ycTaHOBJICH B "}",TO .II,JIHHa MaCCHBa, 

OTBC.II,CHHOrO nporpaMMHCTOM .IJ,JIH npHCMa 
.IJ,aHHbiX OT KOHTpOJIJiepa, MCHblllC TOro 
KOJIH<tCCTBa CJIOB, KOTOpoe .IJ,OJI~CH nepe
.IJ,aTb KOHTpOJIJiep; 

b-upa3pH.IJ, - CCJIIf YCTaHOBJICH B"}",TO:HOCBH.II,CTCJlb" 
CTBYCT 0 HCH3BCCTHOM lfCTO<tHHKC npe
pbiBaHHH. 

B na<tane pa6oTbi nporpaMMHCT .non~en nepe.naTb B 
.npausep a.npcc JToro Maccnsa c noMOillbW TaKoro o6pa
mennH: 
l. B nporpaMMC <l>OPTPAH 

DIMENSION ICADR ( 5) 

CALL EXEC (1.0002XXB, ICARD, 1) 

2. B nporpaMMe ACCEMiiJlEP 
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EXT EXEC 

JSB EXEC 

DEF *+5 
DEF ICOD 
DEF ICNWD 

.. 
! 

... 

DEF ICADR 

DEF 

ICOD DEC l 

ICNWD OCT 0002XX 

ICADR BSS 5 

llo.n: XX rro.n.pa3yMesaeTCY. norR<l:ecKMM P.:oMep ycrpo!.f

crsa B BOCbMCp.Ht.rHOM BH.Il.C. 
3.necL yMeCTHO c.n:erraTh .n:sa JaMet.raH!UI: 
1. B o6~eM cnyt.rae .n:pa:i:l:sep He MO)I(eT o6crry)I(HTh 

npephlBaH:He, o6ycrrosneRHoe cHrHaJ!oM L . 
,Ll.rrH Toro, t.rTo6h! .n.paB:sep Mor o6cJiy)I(HBaTh no.n.o6noe 

npepb!BaH!-!:e, rrporpaMMHCT .!l,OJ!Y.<eH c;::!:eJ!a Th Tar<oe o6pa

menHe: 

1. B nporpaMMe <POPTPAH 

CALL EXEC (1,0004XXB, ... , ... ) 

2. B rrporpaMMe ACCEMiiJIEP 

!COD 

!CNWD 

EXT EXEC 

JSB EXEC 

DEF *~-5 
DEF !COD 
DEF !CNWD 

DEC l 

OCT 0004XX 

ECJIH npHXO.D:HT cHrnaJI L, TO rrpoHCXOAHT npepwsaHHe 
pa6oThl Tei<yrn:e8 nporpaMMbi H B MaCCHB ICADR /s 4-e 
CJIOBO/ nepe.naeTCH OTBCT KOHTpOJIJIC!Ja /B lPOpMa Te Tf!C!.6/I. 3/. 

Y CTaHaBJIHBalOTCH COOTBCTCTBYWUI,HC pa3pH.D,hl 5- ro CJ!O
sa. 3aTeM ynpaBJieHHH rrepe.n.aeTCH npepsaHno8 nporpaM-
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Me. 0 npHeMe uutiJopMaUHH curuaJIH3HpyeT 4- H: pa3pJI.LJ. 
5- ro cnoaa. 

B nporpaMMax 1-ro Knacca (PS"'=O) .D.JIJI npoBe.D.eHHJI 

He06XO.D.HMOH o6pa60TKH, CBJ13aHHOH C npHXO.D.OM CHrHaJia 

L, nporpaMMHCT .D.OJiiKeu cuattana npoaepHTb cocTOJIHHe 

4- ro pa3pJI.D.a CJIOBa COCTOJIHHJI, H eCJIH 3TOT pa3pJI.LJ. 

YCTaHOBJieH B e.D.HHHUY, OH MOiKeT Hat.taTb o6pa60TKY. 

ABTOMaTutteCKHH nepexo.D. K o6pa6oTKe curuana L 
B03MOiKeH TOJibKO B nporpaMMaX, TpaHCJIHpOBaHHbiX KOM
DHJIJITOpOM KAMAK 7 . 

2. llpu BBO.D.e Maccuaa .D.aHHbiX c auewuero ycTpoH:cTBa 

nporpaMMHCT .D.OJiiKeH yKa3aTb 3aBe.D.OMO 60JibWYID .D.JIHHY 

MaCCHBa. 3TO CB.II3aHO C TeM, '"ITO HHOr.D.a .D.JIHHa BBO.D.HMOrO 

MaCCHBa TO'"IHO HeH3BeCTHa; O.D.HaKO B JII060M CJiyt.tae .D.OJiiK

Ha 6b1Tb H3BeCTHa MaKCHMaJibHO B03MOiKHaJI .D.JIHHa MaCCH

Ba. ECJIH nporpaMMHCT OWH6C.R H yKa3aJI .D.JIHHY MaCCHBa 

MeHbWe, t.teM peaJibHaJI .D.JIHHa, TO B 3BM 6y.D.eT nepe.D.a

HO TOJlbKO yKa3aHHOe nporpaMMHCTOM KOJIHt.teCTBO CJIOB; 

npu JTOH 5-u pa3p.II.LJ. CJIOBa COCTO.IIHH.II 6y.D.eT YCTaHOBJieH 
B e.D.HHHUy. 

B JaKJIIDtteuue aaTop BblpaiKaeT 6naro.D.apHOCTb 

B.C.Kyp6aToay Ja noneJuoe o6cyiK.D.euue ueKOTOpblx npo6-

neM, B03HHKaBWHX BO BpeM.R pa3pa60TKH .D.paHBepa. 
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