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A6neea B.r. H np. 10 - 11124 

nporpaMMHoe o6ecne'leHHe EC I 010 nnH HananKH annapa rypbi 
perHcrpauHH a craHnapTe KAMAK 

OnHCbiBBJOTCH nporpaMMbi nnH HananKH c noMOIUbJO 38M UH<jlpoBbiX H 
aHanoro-uH<jlpoBbiX 6noKoB a craHnapTe KAMAK, npHMeHSieMbiX B KpynHbiX 
tiiH3H'IeCKHX aKcnepHMeHTax, AnropHTMbi nHanor·a, HaKonneHHH, o6pa60TKH H 
KOHTponR liBHHblX H8llHC8Hbl Ha Sl3b!Ke cl>OPTPAH-4, ynpaaneHHe annaparypoii 
KAMAK H o6MeH HH<jlopMauHeil ocymecranSinHCb c noMOIUbJO nonnporpaMM, 
peanH30B8HHbiX Ha SI3btKe ACCEMEfiEP ECIOIO, 'ITO noaaonHno Hcnonbao­
aaTb npeHMymecraa SI3btKa BbtcoKoro ypoaHH nn11 o6pa6oTKH H npencraaneHH 11 
naRHbiX H opraHH30BBTb CBSI3b c annapaTypoii KAMAK, y'IHTbiBBH cneuH<jlHKY 
COllpH>KeHHH 3BM-KAMAK. npHMeHeHHe llBHHOro nporpaMMHoro o6ecne'!eHHH 
noaaonHeT cymecraeHHo noBbiCHTb Ka'!ecrao HacrpoiiKH 6noKoB KAMAK H 
nony'IHTb HX pa60'IHe XapaKTepHCTHKH. 

Pa6ora BbmonHeHa a fla6oparopHH Bb!COKHX aHeprHii OHHH. 

Coo6111eH•e 06wJl)IHeHHoro 8HCT8TYT& aJJepHwx •ccneJJO-H81 . .Qy6Ha 1977 

Ableev V.G. et al. 10 - 11124 

ES 1010 Software for Testing CAMAC Modules 

Test programs for digital and analog-to-digital CA'VIAC modu­
les applied in physical experiments are described, Algorithms were 
written in FORTRAN-4 language for testing, data acquisition, pro­
cessing and data control. ASSEMBLER ES 1010 subroutines were 
used for data acquisition and CA1\1AC module control. This allowed 
one to take advantages of a high level language for data processing 
and display, as well as for achieving an interface with the hard­
ware. Software applied enables one to improve considerably adjust­
ment of CAMAC modules and to obtain their operational characte­
ristics. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1977 

© 1977 06~oediiHCfHHWil IIHC:•II•Y• AdepHWX IICC:.IIedoeaHIIil)b6Ha 

06beM H CnO~HOCTb perHCTpHpy~meH aneKTpOHHKH 8KC­
rrepHMeHTanbHhlX ¢H3HqecKHX ycraHOBOK aacraanH~T paapa-
6aTbiBaTb cneuHanbHbre anrraparHwe cpeJlCTBa 111 H cooT­
BeTCTBy~mee rrporpaMMHOe o6ecneqeHHe JlnH HanaJlKH 
UH¢pOBhlX MOJlyneH perHCTpBUHH H rronyqeHHH pa6oqHX Xa­
paKTepHCTHK aHanoro-uH¢poawx npeo6paaoaareneH. 

OmtcbmaeMbre nporpaMMbi ( coaMecrHo c Ha6opoM rroJl­
nporpaMM CBH3H c KAMAK-annaparypoti) coaJlaHbi anH 

npoaepKH pHJla MOJlyneH perHcrpauHH Ha 3BM EC1010, co­
rrpH~eHHoti c KAMAK-arrnaparypoti c rroMomb~ yHHBepcanb­
Horo JlpaHaepa /2/. flporpaMMbi pa6ora~T rroJl ynpaaneHHeM 
onepauHOHHOti CHCTeMbi THrra DBM, RTM HnH RTDM. Anro­
pHTMbi npoaepoK peanHaoaaHbi Ha H3brKe FORTRAN-IV, 
yrrpaaneHHe yHHBepcanbHhlM JlpatiaepoM ocymecranHeTCH 
IIOCpeJlCTBOM Ha6opa !lOJl!lporpaMM, HarrHCaHHhlX Ha H3hlKe 

ASSEMBLER EC1010, TaKoe pa3JleneHHe rroaaonHno HC­
nonbaoaaTb rrpeHMymeCTBa H3biKa BblCOKOrO ypOBHH JlnH 

o6pa60TKH H rrpeJlCTaBneHHH JlaHHbiX H Opr8HH30BaTb CBH3b 
Me~Jly 3BM H annaparypoti KAMAK, yqHTb!BaH cneuH¢HKY 
annaparHoro corrpH~eHHH c yHHBepcanbHbiM JlpaHsepoM, 

B T a 6 n .1 rrpHBeJleHbr napaMeTpbi Bbi30Ba,a TaK~e ¢YHKUHH 
rroJlrrporpaMM CBH3H c KAMAK-annaparypoti H acrroMora­
TenbHbiX !lOJl!lporpaMM, 3TOT Ha6op HBnHeTCH JlOCTaroqHbiM 
JlnH BblllOnHeHHH n~6oti orrepaUHH, JlO!lyCKaeMOH YHHBep­
canbHbiM JlpatiaepoM co cropOHbi 3BM. AHanorHqHbiM o6pa-
30M rrpo6neMa CO!lpH~eHHH SI3biKa BbiCOKOro ypOBHH C 
KAMAK-annaparypoti perneHa, HarrpHMep, a 131. 

T a 6 n. 2 COJlep~HT crrHCOK rrporpaMM c yKa3aHHeM 
rrpoaepHeMbiX ¢YHKUHti H Tpe6yeMoti anrraparypbr, flporpaM­
Mbi 1-4 npoaepH~T UH¢poabre 6noKH, 5-6 - aaanoro-uH¢-
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npe,ll,e.nealfeonepa.Topot.J napaMe'l·poB 
~peCOB MO,ll,y~eB, ypOBHeR CHrRanOB, 
qHC~& npOroHOB H ~.,ll,. 

fCT8HOBKa TeK~HX napaweTpOB T8CTOBOR an­
naDa 

CHI'K&.IOB 

q'l'eHlle 

·Ja 

oReu nporoHa no napawe'l'pax Tee~ 
eor _____ _. 

la 

llpe~cTaBneHHe pe3y~•'l'a'l'OB 

poewe. TecToeaH annaparypa o6ecneqaeaeT Ha Bxone (Bxo­
nax) npoeepHeMoro 6noKa rpe6yeMyiD KOM6HHaUHID carHanoe, 
C~OpMHpOBSHHhlX DO SMTinHTYDB H anHTenbHOCTH, a TaK~e HX 
CHHXpOHH38UHID, ilnH pa60Tb! nporpaMMbl 6 KpOMB sneKT­
pOHHOH annapaTyphl HB06XODHMhl DBa HCTOqHHKa cnyqaAHhlX 
carnanoe/41 . 

06o6meHHaH cxeMa pa60Tbr nporpaMM naHa Ha p a­
cyuKe. 

YnpaeneHae pa6oroA nporpaMM ocymecrenHeTCH npa 
noMoma Knaeaaryphl nacnneH. OneparopoM aanaiDTCH nyc­
KOBhle napaMeTphl TeCTa, THTihl Tpe6yeMhlX o6pa60TOK OWH-
60K H HSKOTineHHhlX DSHHhlX. llnH onepaTHBHOro TIOHCKa 
HBHCTipBBHOCTeH npenyCMOTpeHa B03MO~HOCTb UHKnaqeCKOrO 
TIOBTOpeHHH rpynnhl TeCTOBhlX KOMSHD, 

PeanH38UHH MBTODOB npoeepKH H nonyqeHHH pa6oqax 
XapaKTBpHCTHK MODyneA Ha 38M C TIOMOlllbiD DSHHoro 
nporpaMMHoro o6ecneqeHHH no3eonana cymecreeHHO noew­
CHTb KaqeCTBO HSCTpOHKH MODyneA H COKpaTHTb CpOKH TIOD­
rOTOBKH HX K 8KCTinyaTSUHH, 

Dpano~eHae 1 

DOllDPOfP AMMA REGIM 

llnH npaBI:WbHOH COBMBCTHOH pa60Thl (jlOpTpaHHb!X npo­
rpaMM H nporpaMM Ha H3biKe ACCEM5flEP, ocymecrenHmmax 
CBH3b c KAMAK-annaparypoA, Heo6xonaMo, qro6bi nepBbie 
BbmonnHnHCb B pe)KHMe SLAVE , a BTOphie - B pe;>KHMe 

MASTER CnenyiDmaH nocnenoearenbHOCTb KOMaHn o6ec-
neqaBaer CMeHy pe)KHMa nporpaMMbi. 

7 



L: REGM LDS 

INDICM 

INDICS 

REGIM 

RES 2 
DATA 4 
DATA 0 
FIN 
LPS 
LEA 
LDX 

L:REGM 
INDICM 
s4 

LDE =2 
CSV M:MOVE 
. . . * IIpiiBI!nerupoBaHHble 11HCTpyKU1111 

LEA INDICS 
LDX =4 
LDE ~2 
CSV M:MOVE 
RTS 
FIN 

Dpuno*eHue 2 

!1HCTPYKU11.H D.JI.H PAEUTbl C TECTUBbl Ml1 

DPOfP AMMAMI1 

BBOA KOHCTaHT 

BBOA KOHCTaHT, o6o3Ha'!aiOIUHX anpeca 6noKoB, npoH3-
BOAHTCSI AnSI BCBX IIporpaMM B OAHOM QJOpMaTe. HanpHMep, 
6noK TE901 pa3MemeH B Kpeti:Te 1 11 cTaHUHH 2, a 6noK 
flli921 B Kpeti:Te 2 H CTaHUHH 12. 8BOA KOHCTaHT npouc­

XOAHT cnenyiOIUliM o6pa30M: 

Coo6meHue 3BM 

N9901: 
N9921 

ileti:cTBIISI onepaTopa 
102 
212 

<t>opMaTbl npyrUX KOHCTaHT yKa3aHbl HH)Ke AnH Ka)K):lOH 

nporpaMMbi oTnenbHo. 

8 

:) 
'} 

; \ 

'l 

1. DporpaMMa npoBepKH uu1JpoBoro npoueccopa 

UD931 

BXOAHbie naHHbJe: anpec TeCTOBOrO 6noKa, KOHCTaHTbl 
npoueccopa. ilnH BBOAa aTux naHHhlX nocne coo6meHHSI 
nporpaMMbi ( 1) HY*HO Ha6paTb Ha KnaBuarype nucnneSI (2) 

( 1) Coo6meHue 38M (2) ileti:cTBIISI oneparopa 
~901 CNN 
A,B,C. D. Z A,B,C,DDD,ZZZ 

DpuMe'laHue. ZZZ 03Ha'!aer, 'ITO KOHcTaHTa z 3aHUMaeT 

TpH II03HUI1H, 
TeeT BbJIIOnHHeTCSI UHKnH'leCKH, nocne Ka*noro UHKJia Ha 
AHCIInetl: BbJBOAIITCH Ta6nuua perneHuti: npoueccopa. 

2, DporpaMMa npoBepK11 rOAOCKOIIa-rnu1JpaTopa 

fW921 

B x o n H bJ e A a H H bJ e: anpeca recroBoro 6noKa 11 rono-

CKona rnu¢paTopa. 
BBon naHHbrx: 

Coo6rneHHe 3BM 
N9921 
.N9901 

ileti:cTBIIH onepaTopa 

CNN 

CNN 

TecTbi BbmonHHIOTCSI nocnenoBaTenbHO no BbiAa'lH coo6me­
HI1H "KEY-BLOCK SET-ON?". ilnH nponon*eHIIH nporpaMMbi 

HY*HOI1epeBeCTI1 TyM6nep "6nOKHpOBKa" 6noKa flli921 

B nono*eHue "BKJI" 11 Ha*aTb RETURN*. 

B bi x on H bi e n a H H bi e. Coo6meHue o6 ornu6Ke, KOHTponb­
Hbie li Ollli160'!HbJe AaHHbiB, a TaK)Ke rpynna TeCTIIpyiOIUIIX 
KAMAK-KoMaHn BbiBOllHTCH Ha nucnnetl: B cnyqae o6Hapy­

*eHHH Ollli16KI1, 

*RETURN - KHOIIKa Ha KJiaBuaType nHcnneH. 

9 



flpHMe'iaHHe, nnH UHKJlH'iBCKOPO ITOBTOpBHHH TecTa, o6-

Hapy>KHBalD!llBI'O oum6Ky, HY>KHO nepesecr11 KJIJQ'i 15 Ha 
rrynbTe 38M B l10J10)KBHHe "BHH3 ", 

3, flporpaMMa rrposepKH roaOCKOIIa f2-922 

B x o a H bJ e a a H H bJ e: aapeca recTosoro 6noKa, roao­
cKona, Q:JopMuposarenH, 6noKa. 3aaep>KKH, 

Bsoa a a H H hi x. 

Coo6meHae 3BM netlcTBIH! flpHMB'iaHHB 
orrepaTopa 

TBL: CNN aapec TBCTOBOI'O 

6JIOKa 

HOD: CNN aapec roaOCKOIIa 

FOR: CNN aapec Q:JopMuposaTeJIH 

DEL: CNN aapec 6noKa 3aaep>KKH 

BbrxoaHhJe aaHHbie, Coo6meHI1H o6 owu6Kax rrpo!13-
BOLIHTcn TaK me, KaK B rr. 2. flocne Bb!Jia'il1 coo6meHHH 

BbiiiO~HeH!1e rrporpaMMbl rrpoaonmaeTCH. Pa6oTa rrporpaMMbi 

3aKaH'iHBaeTC5I Bbiaaqefi Ta6JIHUbl 9QJQJBKTHBHOCTH KaHaJIOB 

roaOCKOIIa KaK <jlyHKUHH BBJIH'iHHbl 3aaep>KKH CTpo6a, 

4, flporpaMMa IIpOBBPKll LIBC5ITll'iHOI'O C'ieT'iHKa 
nc-421 

flporpaMMa COCTOHT H3 3-X HB38BHCHMb!X 'i8CTefi, Tpe-

6ylD!llHX pa3JIH'iHb!X KOHQJHI'ypauufi TBCTOBOll arrrrapaTypbl, 

Bbr6op Tpe6yeMofi qac ru npOII3BOaHTCH KJilD'iBMH nynbTa 

38M, KaMaaH 'i8CTb Tpe6yeT COOTBBTCTBYlDillHX BXOaHb!X 

aaHHb!X, 

t.JacTb 1, flposepKa lj:JyHKUHfi KAMAK H pa3p5Iaos 'iTeHRH. 

B B o a a a H H hi x. 
Coo6meHHe 3BM 

INP: 

10 

nefiCTBH5I 
oneparopa 

CNN 

flpHMB'iaHHe 
aapec cqer'iuKa 

·-

~ 

i .... 

4aCTb 2, flposepKa pa60Tbl BXOaOB H HHaHKaUHI1 

B s o a a a H H bJ x 

Coo6meHae 3BM 

INP: 

nefiCT:OH5I 
onepaTopa 

CNN .CNN ,CNN 

iipl1MB'iaH!1B 

aapec TBCTOBOI'O 6no­
Ka, lj:JOpMI1pOBBTBJI5I1 

C'ieT'iHKa 

4acrb 3, f!posepKa 3arrpera ang sxoaos. 

B s o a a a H H bJ x 

Coo6meHue 3BM 

INP: 

nefiCTBH5I 

oneparopa 
CNN,CNN 

flpHMe'iaHHB 

aapeca TeCTOBOr'O 
6noKa u cqeT'iHKa 

B bi x o a H bi e a a H H hi e. C oo6meHae o6 owu6Ke a rpynna 

TecrapylDilll1X KAMAK-KoMaHa BbiBOaHTCH Ha aucnnefi. 

f!ocne Bbraa'il1 coo6meHH5I pa6ora nporpaMMbJ npoaom~<aercg, 

flpHMB'iaHHB, flpll IIpOBBpKe HHaHKaUHH (qaCTb 2) ITOCJIB 

coo6meHH5I "STOD" oneparop LIOJI)KBH BH3yaJibHO rrposepHTb 

HHaHKaUHlD JI8MITO'iBK C'!eT'iHK8 1 a 3aTeM TipOaOJI>KHTb Bbi­
ITOJIHBHllB rrporpaMMbi HamaTaeM KHOITKH RETURN 

5, f!porpaMMa nposepKH 3apgaouu¢posoro 

npeo6pa3osarenH 

B x o a H hie a a H H bJ e: aapeca recTosoro 6noKa (TE), 
QJOpMllpOBaTeJIH ~ Y cf>) 1 3ap5IaOUH<jlpOBOI'O rrpeo6pa30BaTeJI5I 

(3ilfl), HOMep KaHana 3Ufl, BBJIH'iHHa npupalllBHll5I (war) 

3apgaa, 'illCJIO ITOBTOpHb!X C'iHTbiBaHHll rrpH <jJHKCHpOBBHHOM 

3H8'iBHllH 3ap5Iaa. 

B s o a a a H H bJ x 

Coo6meHHe 3BM 

INP: 

SUB: 
S,N: 

nefiCTBH5I 

oneparopa 
CNN ,CNN ,CNN 

A 
S.NN 

flpHMB'iaHHB 

aapeca TE, Yet> H 

3Un 
HOMep cy6aapeca 

War','iHCJIO ITOBTOpBHHll 

11 



MAX: MM KOHCTaHTa, orpaHnqnBaiDmag qucno o6-
pa6aTbiBaeMbiX llHKOB, 

p a6oTa: B03MO)KH8 llpOBepKa JlBYX BXOJlOB OJlHOBpeMeHHO. 
YnpaBneHne o6pa6oTKoil HaKonneHHOil HH~opMaunn ocymecT­
BnBeTCB C llOMOmbiD KJIIDqeil nynbTa 38M. 

Yncno Ha KJIIDqax 0 
nnn 6onbme 255 

2 

3 

4 

5 (6) 

8 

Ha3HaqeHne 

3anycK HOBoro Ha6opa 
BhlJlaqa Ta6nnuhl HaKon­
neHHhlX Jl8HHhlX JliTB BXO­
JlOB 1,3.,5 

BhlJlaqa TaOITHUhl H8KOllJ18H­
Hb!X Jl8HHbiX JliTB BXOJlOB 
2,4,6 

BhlJlaqa llOJ10)K8HHll H Be­
COB llHKOB JlJlB BXOJlOB 
1,3,5 

, 
JliTB BXOJlOB 2 ,4,6 

Bb!Jl8qa rHCTOrpaMMbl JliTB 
BXOJlOB 1,3,5 (2,4,6) 

BbiJlaqa K08~<fJHUH8HT8 
npeo6pa3oBaHnB, Bbiqnc­
neHHoro no MHK 

6. flporpaMMa npoBepKH BpeMB-UH~poBoro 
npeo6pa3oBaTen5I (8Ufl) 

8 x o Jl H hie Jl a H H hie: aapec npeo6pa3oBaTeng, HoMep 
BXOJla 1 qucno HaKalliTHBaeMb!X OTCqeTOB, 

8 ·B o a a a H H hi x 

Coo6meHne 38M 

CNN: 

E.N: 

12 

.lleilCTBHB 
onepaTopa 

CNN 

A.NN 

flpnMeqaHne 

aapec 8Ufl 
cy6aapec, qucno 
OTCqeTOB 

t 
I 

1 

~ 

flocne HaKonneHHB 3aJlaHHoro qucna cpa6aThlBaHuil BhlJlaeT­
CB Ta6nuua nonyqeHHbiX aaHHbiX n B03MO)KHO cneayiDmee 
ynpaBneHne pa6oToil: 
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