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8onKoe 8.11. H ap. 10. 11238 
Opr&HK3BUHSI nporpaMMHoro o6ecneqeHKSI eeTBH KAMAK 
Ha nHHKH c 38M EC1010 a CHcTeMe peanbHoro epeMeHH 

OnncaHa opraHH38UHSI nporpaMMHoro o6ecneqeHHSI eeTBH KAMAK Ha 
nHHHH c 38M ECIOIO B cncTeMe KOKTponSI 11 ynpaeneHHSI napaMeTpaMH 
MeaneKKOrO BblBO!l8 nyqKa H3 CHKXpoq,a30TpOK8 0!1.Hl1. 

PeanHaoeaHa B03MOlKHOCTb nporpaMMHoro o6cnylKHBBHHS! annaparypbi 
KAMAK Ha ypoeHe KaK Sl3biKa ACCEM6nEP, TaK H Sl3biKa <POPTPAH. 

8 pa6oTe npHeeaeHbi noanporpaMMbi HenocpeacTeeHHoro o6cny>KHBBHHSI 
ycTaHOBKH KAMAK H HX xapaKTepHCTHKH. 

Pa6oTa BbinOnHeHa B na6opaTOpHH Bb!COKHX 3HeprRil Ol1.Hl1. 

Coo6meHHe 06beUHHeHHOrO HHCTHTyTa SlllepHblX KCCnenoeaHHli. ny6Ha 1978 

Volkov V.I. et al. 10 - 11238 

CAMAC Branch Software Organization On-Line 
with the ES1010 Computer in the Real Time System 

CAMAC branch software organization on-line with the 
ES1010 computer in the system of monitorinr; and control for 
parameters of slow extraction of the beam out off the JINR 
synchrophasotron is described. CA'VIAC programming on 
ASSEMBLER and FORTRAN languages has been realized. 
Subroutines for C.AIVIAC service and its characteristics are 

given. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© /978 06'beP.HHeHHblil HHCTHTJ'T HP.epBbiX HCCReP.OBBHBfl /Iy6HB 

fipeuMy~ecTBa, o6ecne'IHBaeMbie yHHBepcanhHbiM JJ.paii:
oepoM BeTBH /Y )l.B/1 npH C03)l.aHHH MHOrOKpeHTHblX yc
TaHOBOK B cTaHJJ.apTe KAMAK, JJ.enaiOT ero pacnpocTpaHeH

HbiM HHTep$eii:coM 3BM. 
l1cnonb30BaHRe Y )l.B JJ.mi conpJDKeHHH oeTBH KAMAK 

c 3BM EC1010/Bl1)l.EOTOH,BHP/BKOMnneKceycTpoii:cTB 
KOHTponH H ynpaoneHHH napaMeTpaMH MeJJ.neHHoro BbiBOJJ.a 
ny'IKa H3 CHHxpo$a3oTpoHa Ol1HW 2 npuoeno K pa3pa6oTKe 
nporpaMMHoro o6ecne'leHHH annapaTypbi KAMAK, YJJ.OBneT
oopHIO~ero Tpe6oBaHHHM pa60Tbl CHCTeMbl ynpaoneHHH B 
peanbHOM BpeMeHH /MHHHManbHOe BpeMH BblllOnHeHHH H 
pa3Mepbi o6cny)I(HBaiOmux annapaTypy nporpaMM/. B cooT
oeTCTBHH co cneuu$HKOH pernaeMbiX c ucnonh30BaHHeM 
onucbmaeMoro KoMnneKca 3aJJ.a'l 131 6hma peanH3oBaHa 
B03MO)I(HOCTb o6cny)I(HBaHHH ycTaHOBKH KAMAK KaK Ha 
ypooHe H3biKa ACCEMiiJIEP, TaK H Ha ypoBHe H3biKa 
ct>OPTPAH, 'ITO n03BOnHeT pa6oTaTb C 3TOH annapaTypoii: 
nonh30BaTenHM, He 3HaKOMbiM c 3BM EClOlO. OnHCbi
oaeMaH opraHH3aUHH nporpaMMHoro o6ecne'leHHH MO)I(eT 
npHMeHHTbCH B )l.pyrHX llO)l.06HblX CHCTeMaX, HCllOnb3YIOIUHX 
aHanorH'IHble annapaTypHbie cpeJJ.CTBa conpH)I(eHHH. 

ct>upMeHHbie annapa TYPHble H nporpaMMHble cpeJJ.CTBa 
conpH)I(eHHH JJ.nH MHoroKapKacHoii: cucTeMbi KAMAK 
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/ 
co3JJ.aiOT y)l.o6cTBa npu ucnonb30BaHHH pe)I(HMOB 6no'IHOH 
nepe)l.a'IH 6onblliHX MaCCHBOB HH$opMaUHH H )l.aiOT B03MO)I(
HOCTb OCy~eCTBnHTb KOHTpOnb BblllOnHHeMblX onepaUHH. 
0)l.HaKO BBH.ll.Y Manoro 6bJCTpOJJ.eHCTBHH B pe)I(HMe nepe)l.a'IH 
no cnooy /nopHJJ.Ka 1 Me Ha OJJ.HY onepauuro KAMAK/ u 
6onbrnoro o6oeMa 3aHHMaeMOH naMHTH 3TH cpeJJ.CTBa He 
npHMeHHMbl )l.nH perneHHH HalliHX 3a)l.a'l. 
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B CTPYI<Type nporpaMMHoro o6ecne'leHHJI I<OMnneKca, 
OCHOBaHHOrO Ha HCllOn:b30BaHHH ,D.HCKOBOrO MOHHTOpa peanb
uoro BpeMeHH (RTDME/6 ~ MO:>KHO Bbi,D.enHTb: 

1/ nporpaMMy-.n.ucneTqep; 
2/ COBOKYllHOCTb nporpaMMHbiX MO,ll,yneif Ha J13bii<aX 

ACCEMI>JIEP H ~OPTPAH, pa3)J,eneHHbiX ua cPYHI<llHOHanL
Hble rpynnLI no npuopuTeTHOCTH pewaeMLIX 3a,ll,aq u pa6o
TaiOIJlHX Ha COOTBeTCTBYIOIJlHX ypOBHJIX npepLIBaHHJI llO,D. 
ynpaaneHHeM ,ll,HcneT'Iepa; 

3/ TeCTOBble nporpaMMbl; 
4/ no,ll,nporpaMMLI Henocpe.n.cTBeHHoro o6cny:>KHBaHHJI 

an napa TYPLI KAMAK, Bbl3b1BaeMLie nporpaMMaMH I ,2 H 
3 rpynn. 

UenbiO .n.aHuoii pafioTLI JIBnJieTCJI paccMoTpeHHe opraHu-
3auuu nporpaMM 3 u 4 rpynn. 

OIIHCAHHE IIO,l(IIPOFPAMM 
OECJJY)J(HBAHH.Jl AIIIIAPATYPb/ KAMAK 

Henocpe,ll,CTBeHuoe oficny:>KHBauue BeTBH KAMAK npo
H3BO.D.HTCJI no,ll,nporpaMMaMu no.n.roTOBKH, OCYIJleCTBnJIIO
IJlHMH OfiiJlHH cfipoc (ZBR), ycTaHOBKY 3anpoca B MO,ll,yne 
MP-10 ' 7, H BLJ6op BeTBH (BRINI),a TaK:>Ke llJITbiO no,ll,npo
rpaMMaMH BLmonHeHHJI cne.D.YIOIJlHX onepauuii KAMAK: 'ITe
HHe 16-pa3pJI,ll,HblX cnoa, 'ITeHue 24-pa3pH.D.HblX cnoB, 3a
nucb 16-pa3pJIJJ.HblX cnoa, 3anucb 24-pa3pJIJJ.HbiX cnoa, BLI
nonHeHue I<OMaH,ll,bi. 

OfipameHHe K no,ll,nporpaMMaM no.n.roTOBI<H, npuBe,ll,eH
HbiM B IJpUAOJICeHUU J, He TpefiyeT nepe,ll,a'IH napaMeTpOB 
Bbi30Ba, ll03TOMY HX CTPYKTypa He 3aBHCHT OT opraHH3a
JlHH BLI3biBaiOIJlHX nporpaMM. Ka:>K.D.aJI no.n.nporpaMMa Bbl
nonHeHHJI onepauuli KAMAK co,ll,ep:>KHT rpynny I<oMaH.n. 
ofipafioTKH napaMeTpoa Bbl30Ba, a TaK:>Ke ,ll,paiiaepHyroqacTL, 
BLinonHJIIOIJlYIO 3anHCb CNfo.FM/ puc. 1/ B perucTpbi HHTep
cbeiicuoii I<apTLI MKP -10

1 81
. 3anyci< llHKna KAMAK c nepe

,ll,a'leH ,D.aHHbiX B /HnH H3/ 3BM. 
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Ha ocuoaaHHH onLITa 3KCnnya TaUHH annapa TYPhl KAMAK 
HaMH BbifipaHbl H B HaCTOJIIJlee BpeMJI HCllOnb3YIOTCJI ,D.Ba 
.-;apuaHTa Bbi30Ba no,ll,nporpaMM oficny:>KHBaHHJI annapaTypbl 
Ha ACCEMI>JIEPe. 

B nepBOM aapHaHTe npu Bbi30Be noJJ.nporpaMM B uu
,ll,eKCHOM perHCTpe X 3BM nepe,ll,aeTCJI OTHeCeHHbiH K ua
qany 30Hbl OfiiJlHX ,ll,aHHbiX (ZC) 03Y 'g,lO/ a,ll,pec ,ll,BOHHOrO 
cnoaa CNAF. npu 3TOM aKKyMynJITOPLI A H E ucnonL3y
IOTCJI ,ll,nJI nepe,ll,a'IH ,ll,aHHLIX. I>ycbep JJ.BOHHLIX cnoB CNAF 
npe,D.BapHTenbHO cPOPMHpyeTCJI ,D.HanorOBblMH nporpaMMaMH 
H XpaHHTCJI HapH.IJ.Y C ,ll,pyrHMH pafiO'IHMH KOHCTaHTaMH B 
3oHe DATA MHHH-JJ.HCKa.I>ycbep CNAF 3anucLmaeTCJI B ZC B 
Ha'lane pafioTLI nporpaMMLI- .n.ucneT'Iepa. llpuMepbl no .D.
nporpaMM paccMaTpuaaeMoro aapuaHTa /'ITeHHe 16-pa3-
PHJJ.Horo cnoBa H BblllOnHeHHe KOMaH.D.bi/ npHBe,D.eHbl B 
IlpuAoJKeHuu 2, a xapaKTepHCTHKH acex no,ll,nporpaMM ,ll,au
Horo Tuna - B ma6A. 1. 

B paccMoTpeHHOM aapuaHTe HMeeTcJI B03MO:>KHOCTL 
ucnonL30BaHHJI 6ycbepa CNAF B 3oue ZC nporpaMMaMH 
pa3HLIX ypoaueii npepbiBaHHJI, a TaK:>Ke oficny:>KHBaHHJI /Mo
.D.HcPHKaUHJI, pacne'laTKa KOJJ.OB CNAF H T .JJ../ :noro 6ycbepa 
,D.HanoroBLIMH nporpaMMaMH. 

BTopoii aapuaHT npe,ll,nonaraeT ucnonL3oaauue .D.nJI ne
pe,ll,a'lu JJ.BOHHoro cnoaa CNAF JI'IeeK TOu Tl finoKa TWB( Task 

Working Block ) ofimero cerMeHTa ,ll,aHHLIX Bbi3LIBaiOmeii 
nporpaMMbl (CDS) H ,D.nJI nepe,D.a'IH ,D.aHHbiX-aKI<yMynJITO
poB A H E /eM. IlpuAoJKeHue 3 - unniOcTpauuro no.D.
nporpaMMbl 3anucu 16- pa3 pH.n.uoro cnoaa H ma6A. 2/. 

llpu ucnonL30BaHHH ~OPTPAHa .n.nJI pafioTLI c anna
paTypoii KAMAK Heofixo,ll,HMO y'IHTLIBaTL pH.D. oco6eHHOCTeii 
3BM EC1010. llocKonLKY .n.paiiaepHble qacTH o6cny:>Ku
BaiOIJlHX KAMAK no.n.nporpaMM pa6oTaiOT B npuaunerupo
BaHHOM pe:>KHMe, a nporpaMMbl ua ~OPTPAHe, HcnonL3YIO
lllHe KnaccLI a.n.pecauuu IL H ILX. He MoryT pa6oTaTL 
B ynOMJIHYTOM pe:>KHMe, B XO,D.e BblllOnHeHHJI llO,D.nporpaMM 
Heofixo.n.uMo ,ll,Ba:>KJJ.bl nepeKnroqaTL pe:>KHM pafioTbl 3BM 
/HHJJ.HKaTop: MS = 1 npu BXO.D.e B JJ.paiiaepHyiO qacTL, MS= 0 
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I jsnl RMIASMj F I 

8aSB8JIIl8 
DO)tllpOI'-
p8.NMil 

WD24 

RD24 

WD16 

R016 

COMNO 

6 

CmpyKmypa 080UH020 CA08a CNAF'M. 

OnepanM 06pameHB6 
It llO,ll-
nporpaMMe 

3alll!CL 24- LOX ACNAF 
pa3Pff.!UiOro OLD DATA24 
CJJ.OBa CLS WD24 

qTeHile 24- LOX ACNAF 
paSPJJ.D;HOI'O CLS RD24 
CJ!OBa 

3anllCL !6- LOX ACNAF 

paSpff.!UiOI'O LOA DATA16 
CLS WD16 

CJJ.OB& 

"'Teu111e !6- LOX ACNAF 
paspJJ.D;Horo CLS RD16 

CJ!OBa 

KolriS!Wl LOX ACNAF 
CLS COMND 

Bpev.JJ 
BUilOJI
HeHIHl 
(MKC) 

65 

65 

50 

50 

50 

Ta6Aut~a 1 

Ilpi!Me'I8HHJJ 

ACNAF -QTHOCM
T6Jll,~ K ZC 
8,lij)(l c .llBO illlo ro 
CJ!OBa CNAF 

DA T A24 -3a!HICH
JI8811'08 CJ!OBO 
lli_ ~3PJJJJ;a) 
BTaon: c'l:HTau
soe CJIOBO B 
perl!cTpax A 11 E 

DATA 16 -sanHc!lBae
MOe CJ!OBO (16 
pa3pJJ.D.OB) 

Buxo,n: C'l:IIITaH
B08 C.I!OBO B 
perllcTpe A 

HasMHile 
non-
npo rpru.!Mll 

W24 

R24 

WJ6 

R24 

COM 

OnepawtJJ 

3anllCL 24-
pa3pJJ)Uioro 
CJIOBa 

"'TeHIIJe 24-
paspMHoro 
CJIOBa 

3anl!CI> 16-
pa3pMHOro 
CJIOBa 

qTeHile I6-
pa3p.I!JtHOI'O 
CJIOBa 

KOIIISJI.I1El 

06 pall1CHHC 
K no.n-
nporprume 

OLD CNAF 
DST • TO 
OLD DATA24 
CLS W24 

OLD CNAF 
OST • TO 
CLS R24 

OLD CNAF 
DST' TO 
LOA DATA16 
CLS W16 

OLD CNAF 
DST # TO 
CLS R16 

OLD CNH 
DST • TO 
CLS COM 

Ta6Aut~a 2 

BpeMll Ilpi!Me'laHIUI 
BH!IOJ!-
He!IHJJ 
(MKc) 
-
65 

65 

50 

50 

50 

CNAF -~eC
HJ,Ia KOll H 
q,yHKUM 

TO -pa60'l'M 
JAeb3 T'IIB 

DATA24 aarmclt
liB.eMOe CJJOBO 
(24 pa3psw:s) 

BJU:on: C'l'IIJTaH
uoe CJlOBO B 
perMcTpax A l! E 

OATAI6 -3aiHlCbl
BaCMOC CJ!OBO 
(16 pa3pSU\OB) 

Buxon: C'l'l!'l'aH
Hoe C.Jl:OBO B 
perBcTpe A 

npH BhiXO.D.e/. )1.nH TaKoro nepeKniO'ieHHH B MOHHTOp BKmo

Y.eHa cne..a.yiOmaH ceKUHH cynepBH3opa: 

LDE c~4 

STS # 4 

RSV 

OpH o6pameHHH K 3TOH ceKUHH B aKKyMymnope A 3a-
..a.aercH pe)I(HM pa6oThi I A4~ 1 ..a.nH MS = 1 H A4 ~ 0 ..a.n11 
MS z 0 I. B ocranhHOM opraHH3aUHJI KOMMYHHKaUHH 
<l>OPTPAH-ACCEMEJIEP H3llO)I(eHa B <tJupMeHHhiX noco-
6HHX no nporpaMMHpOBaHHIO /CM., Hanp.,. ll /. 
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Ha3BB.HBe Onepamm 
DOA-
IIpOrpaMMH 

FW24 3anMC:& 24-
paSpsutHOI'O 
CJIOBa 

FR24 

FW16 

FR16 

ECOM 

F1W24 

FlR24 

FlW16 

F1R16 

flCOM 

8 

liTeHBe 24-
paSpJUtHOrO 
CJIOBB. 

3aiiBC:& !6-
paspsi;IJ,HOI'O 
CJIOBB 

liTeHBe !6-
paSpJi,JJ.HOI'O 
CJIOBa 

KoMS.H,Jla 

3amro:r, 24-
paspru:tBoro 
CJIOB8 

liTeHHe 24-
paSpJWIOI'O 
CJIOBa 

3alll1C:& !6-
paspH]J;HOI'O 
CJIOBa 

l!TeHBe !6-
paspSQJ.Horo 
CJIOBa 

KoMBH,Jla 

06p~eHHe 
K no.n
DpOrpaMMe 

CALL FW24(F, 
C,H,A,W24) 

CALL FR24(F, 
C,H,A,R24) 

CALL FW16(F, 
C,H,A,W16) 

CALL FR16(F, 
C,H,A,R16) 

CALL FCOM(F, 
C,H,A) 

CALL F1W24 (F, 
CHA,W24) 

CALL FlR24 (F, 
CHA, R24) 

CALL F1W16(F, 

CNA,W16) 

CALL F1R16(F, 

CNA, R16) 

CALL FlCOM (F, 
CHA) 

Ta6Aulla 3 

BpeWI IIpBMe<Iamur 
:Bl:lDOJI-
HeHBH 
(MKC) 

270 F ~HKillUI 
C -HOMep Kpefrra. 
H -HOMep CTaH

ItJJB 

270 

250 

250 

230 

!80 

!80 

!70 

!70 

!50 

A -cyoanpec 
w2.c -san:ucunae

MOe CJIOBO 
(24 pasp.ana) 

R24 -C'IIBTaHHOe 
CJIOBO 
( 24 paspmxa) 

W16 -san:acuBae
MOe CJIOBO 
(!6 paSpHD;OB; 

R16 -c'IIBTaHHOe 
CJIOBO (I6 
paspmtoB) 

CNA -a.npecmlfl 
KOA 

t , 

.\ 
I 

B ma6A. 3 npuae~eHhi xapaKTepucTHKH no~nporpaMM, 
Bhi3biBaeMhiX ua <I>OPTPAHe. B IlpuAoJKeHuu 4 ~au npuMep 
no~nporpaMMhi qTeHHJI 24- pa3pJI~Horo cnoaa, npu o6pall\e
HHH K KOTopou napaMeTpaMH Bhi30Ba JIBJIJIIOTCJI F , C , N , 
A u cquThiBaeMaJI uul}lopMaiJ,HJI (R24). a B IlpuAoJKeHuu 5 -
no~nporpaMMa 3anucu 24-pa3pJI~Horo cnoBa c napaMeTpa-
MH Bbi30Ba F ,CNA H 3allHChiBaeMaJI HHI}JOpMaiJ,HJI (W24) 
llapaMeTphi Bbi30Ba npe~CTaBJIJIIOT C060H KOHCTaHThi H 
nepeMeHHhle Tuna "uenhle". 

12 
q Teuue eTa Tycuoro cnoaa KOHTponnepa Y ,ll,B I C = 0 

N~O , A =1 , F=l I npOH3BO~HTCJI no~nporpaMMOH, o6pa
ll\eHue K KOTOpOH HMeeT BH~: 

CALL FSRD (SR). 

r~e SR - u~eHTHI}JHKaTop nepeMeHHOH, cooTBeTCTBYIOlll,eH 
cquTaHHOMY 3HaqeHHIO CTaTyCHOrO CJIOBa. 

Bo3MO:>KHOCTb BhlllOJIHeHHJI noruqecKHX onepauuu c oT
~eJibHhiMH pa3pJI~aMu cnoa ~aHHbiX o6ecnequaaeTcJI cooT
aeTCTBYIOII.\HMH no~nporpaMMaMH. HanpuMep, ~JIJI ocylll,eCT
BJieHHJI onepauuu "H" Me:>K~Y napaMeTpaMH DATA, MASK c 
pa3Mell\eHHeM pe3yJibTaTa B COOTBeTCTBHH C H~eHTHI}JHKa-
TOpOM nepeMeHHOH IND cny:>KHT no~nporpaMMa FAND 
(CALL FAND (DATA, MASK. IND)). 

B IlpuAoJKeHuu 6 npuae~eH npuMep, HJIJIIOCTpupyiOII.\HH 
pa6oTy nporpaMMhi ua ci>OPTPAHe c annapaTypou KAMAK. 

)l.JIJI npoaepKH I}JyHKIJ,HOHHpOBaHHJI OT~eJibHhiX MO~yJieH 

KAMAK unu rpynn Mo~yneu B ynoMJIHYTOM Bhlwe KOMnneK
ce cny:>KaT cneuuaJIH3HpoaaHHhie TeCTOBhle nporpaMMhi, 
pa60Tai011\He B IJ,HKJIHqecKOM pe:>KHMe. HapJI~y C HHMH HC
noJih3yeTCJI HHTepaKTHBHaJI TecToBaJI nporpaMMa TCAM, 
npu pa6oTe KOTopou B ~uanoroBOM pe:>KHMe 3a~aiOTCJI THn 
BblllOJIHJieMOH onepauuu, napaMeTphi F , C , N , A u ~au
Hhle, ueo6xo~HMbie npu onepall,HJIX 3anucu. llocne Bhlnon
HeHHJI 3a~aHHOH onepall,HH Ha KOHCOJib onepaTopa Bbi~aeTCJI 
CTa TYCHOe CJIOBO KOHTpOJIJiepa Y )l.B H ~aHHhle, cquTaH
Hbie npu onepauuJix qTeHHJI. 

3AKJIIO f.JEHHE 

OnucauuaJI opraHH3aiJ,HJI nporpaMMHoro o6ecneqeHHJI 
6biJia pa3pa6oTaHa Ha OCHOBaHHH OllbiTa ~BYXJieTHeH pa6o-
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Thl no C03.D,aHHIO H Hana.D,KC MHOrOKpeHTHOH ycTaHOBKH 

KAMAK H B Hacro.!lmee speM.!I ycnelllHO HcnonhJyeTCR 

B KOMnneKCe KOHTpOn.!l H ynpaBJJCHHR napaMeTpaMH MC.D,JleH

Horo BhiBO.D,a nylJKa. 

B 3aKniOlJeHHe asropw ClJHTaiOT CBOHM npHRTHWM .D,on

roM swpa3HTh 6naro.D,apHOCTh H.C.PycaKosoH: Ja noMOIUh 

DpH llO.D,rOTOBKe MaTepHanOB K ny6JJHKaUHH. 

l.ZBR 

F9 
CNAO 

~BR 

l.BRINI 

SET!. 
F17 
BRNU21 
T 
CB 

10 

CDS DUM 
FIN 
LOS 
RES 2 
DATA 9 
DATA 0 
fiN 
l.PS LZBl1 
LOA C:JAI) 
l.DE • c>l E 
liD 

• 
• 
• 

Ilpww.JtceJwe I 

LDA F9 "'3allMCb KO,na CNAF (C-<l, ~:=0, ~en, 1<-'l' 
l.DE •&E • 
WD * 
l.DE •&JE • 3allyCK IU!KJ!a hAMAl~ 
WD • 
Cl.S DELAY • 3a,ne p:.:Ka IO MKC 
RTS 
FIN 
END 

CDS DUM 
FI:'J 
LOS 
RES 2 
DATA &21E 
DATA 17 
DATA &I 0 
TEXT "NO N IN IKRI 0 ! .. 
DATA, I o.o. &80.:-1: oc 
DATA 1'!',16 
FIN 

i 

I 
t 
' 

BI7INI 

OTJT 

AZC 

l.PS 
!.DE 
IJD 
l.DE 

LBRINI 
SETL 

flpwwJKeuue 1 /npoOO.IIJKeuue/ 

* yCTaHOBKa L B IlPIO • 
•&IE • 

LOA •0 * 
WD • 3ai1MCb KO,na cr;AF 
LOA rt 7 * 
LDE •&E * 
IJD * 
LOA •0 * 
LDE •UE * 
\ID ~ 3alll1Cb HOUepa BeTBM B perMCTp Bb100pKJ1 

LOA BRNU21 * 
LDE •&JE • 
110 • 
LDE •&I E • qreHMe N 
RD • * 
BAN OUT 
LEA CB • 
CSV MilO • BbiBO,n COOO~eHMH 00 OWJ10Ke 
CSV MaVAIT • 
RTS 
FIN 
END 

flpU.IIOJKeHUe 2 

CDS DUM 
RES J 
RES 
FIN 

LC011ND LDS 
RES 2 
FIN 

COMND LPS l.COMND 
LOA IIAZC,X • 
LDE •&I E • 
WD • 
ICX •2 * 3aii:HCb KO,na CNAF 
LDE 2 &E • 
LOA IIAZC,X • 
WO • 
I.DS •&2E * 3aiiyCK l{MKJia lLUIAl{ 
',1[) • 
RTS 
FIN 
END 
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IlpuAoJICeHue 2 /npoooAJICeHue/ 

COS DUM 
flES 3 

AZC flES I 
FIN 

LROI6 LOS 
~ES 2 
FIN 

flO!(. LI'S LROI6 
LOA tiAZC.X • 
LOE =&IE • 
\10 • 
ICX =2 * 38llMCb KO,II,ll. CNAF 
LOA tiAZC.X • 
LOE •&E • 
YO • 
LOE a&2E • 
\10 • tiTeHHe ,ll,a.HHWC 
RO • 
RTS 
FIN 
END 

JlpUAOJICeHue 3 

COS OUM 
'RES 4 

TO 'RES I 
Tl 'RES I 

FIN 
L\116 LOt; 

'RES 2 
DATA RES I 

FIN 
\116 LPS LVI6 

STA DATA 
LOA ITI * LDE •&IE • 
VD * LOA ITO • 3a.I1MC.b KO,II,a C ~J.~ F 
LDE s&E • i \10 * LOA DATA * LDE •&2E * 3a.I1MC.b ,ll,a.HHhl.X 
\10 • ~ 

I 
RTS I FIN I 
END 
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c !)"; v::1 
F I :J 

LFR'2t1 LCS 
RE<; 2 

""AFC:JA E';IU S. 
AF , ss 2 
AC nES 2 
AiJ R!::S 2 
AA ~ES 2 
AP24 0 ES 2 
r ~ES I 
c:JA '1ES I 
i1SB"l211 '1ES I 
L';BR24 RES I 
Hl3QOO DATA &BOOO 

FIN 
f;>"24 LDS LFR24 

LDF: a20 
l1~'S TAI'CNA 
Lt:'A 'Af 
S"'"A F 
LD'< lAC 
LOA H8QOO 
SLCS ,.'),X 
STA CNA 
LOA fAA 
SLLS =5 
1 OR tAN 
SLLS •1 
ADt1 CNA 
LOA •4 
CSI' •40 
LDA CNA 
LDE :&IE 
\olD 
LOA F 
LDE •&E 
VD 
LDE =&2E 
WD 
!'ID 
STA LSBR24 
!.DE =&E 
liD 
STA :-tSBR24 
LOA •0 
CSV s4Q 
OLD MSBR24 
DST IAR24 
RTS 
F1N 
END 

• 
• 
• 
• 
• 

JlpU/lOJICeHUe 4 

• 4JO pMl1pGBaHMe KO,IJ,a C NA F 
• 
• 
* • 
• 

* yCTaHOBKa n:pMBHJierMpoBallHOrO pelii:HMa 
• 

• 

• 
• 
• 
• 3a.I1MC.b, KO,II,a CNAF 

• 
• 

• 

* 3anycK l.{MKJia KAMAK 
* 

* tJTeHMe llJia,IJ;lliHX pa3pH,II,OB ,ll,aHHWC 
• 

* tiTeHHe CTapWMX pa3pH,II,OB ,ll,a.HHHX 
• 

* yCTaHOBKll. HOpMaJibHOrO p€Jmlla 
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JlpUAOJICeHUe 5 

CDS DUM 
FIN 

1.1'"1 '124 !.OS 
RES 2 

TAFCNA EQTJ S 
AF RES 2 
ACNA RES 2 
A\124 RES 2 
F RES I 
CNA RES I 
MSB'o124 RES 1 
l.SBV24 RES I 

f"l'/24 

c 
c 
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FIN 
l.PS I.Fl \124 
!.DE •12 * MVS TAFCNA * I.DA IAF * STA F * l.DA tACNA * 3allOMHHaHHe napaueTpoB BH30Ba 
STA CNA * DI.D IA\124 * DST MSBV24 • 
I.DA •4 * yCTaHOBKa npHBHnerMpOB8HHOrO peXHYa 
csv •40 • 
l.DA CNA * l..DE •&IE • 
WD * 3 allH Ct KO,IJ;a CNAF 
l..DA F • 
l.DE •&E • 
VD • 
!.DA !.SBV24 * l..DE •&IE * 3allHCt Mna,n;WIX pa3pSI,IJ;OB ,IJ;a.HHbiX 
VD * l..DA MSB\124 • 
l..DE •&JE * 3allHCh CTaplllMX paapSI,I!;OB ,IJ;aHHHX 
VD * 
!.DA •0 * yCTa.HOBKa HOJ!la.JibHOrO peJ:IUla 
csv •40 * RTS 
FIN 
END 

JlpUAOJICeHUe 6 

PIR--PARAI..l..EI. INPUT REGISTER <C•l,N•I> 
ADC--ANAI..OG-TO-DIGlTAI.. CONVERTER <C•2,N•IO> 

INTEGER FO,F2,F9,F2S,F26,F27 
INTEGER Cl.C2 
INTEGER Nl ,N I 0 
INTEGER AO,All 

c 

c 
5 
10 

c 
l 5 
c 
20 

c 
25 
c 

30 

IlpuAoJICeHue 6 /npoiJoAJICeuue/ 

INTEGER RI6,SR,MASKt,~ASK4,IND 
DATA F0/0/, F2/2/, F9/9/, F2 5/25/, F26/26/, F27/27/ 
DATA Cl/I/,C2/2/ 
DATA NI/1/,NI0/10/ 
DATA AO/O/,AII/11/ 
DATA MASKI/I/,MASK4/8/ 

ENABLE ADC START 
CAl.!. FCOM<F26,C2,NIO,A11> 

CLEAR ?IR,WAITING FOR PIR<4>=1 
CALI. FC0M(F9,C!,Nt,AO> 
CALL FRI6CFO,Cl,Nt,AO,RI6> 
CALL FAND<Rt6.MASK4.IND> 
IF<IND> lS,tO,tS 

ADC COrJVERSION START 
CALL FCOM<F25,C2,NIO,AO> 

TEST ADC LAM SOURCE 
CALL FCOM<F27,C2,N10.AO> 
CALL FSRD< SR> 
CALL FAND<SR,MA~Kt,IND> 
IHIND> 25,20,25 

READ AND CLEAR ADC DATA RE'll S'!'ER, CLEAR LAI1 SOURCE 
CALL FR16(F2,C2,NIO,AO,RI6> 

PRINT 
PRINT 30,RI6 
FORMAT(5H Rl6•,15> 
G.O TO 5 
END 

tEOD 
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