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1. BBEllEHI1:E 

B HaGTOQmee epeMn B RaóopaTopm1 BNGOKHX 3Hepr~n B 
aBToMaT~3~poBaHHNX GTeHaaX no npoBepKe aeTeKTopoB ~ GTeHaaX no 
y.OHTpon~ 3a pa6oTo~ 3neKTpo~~3~~eGKwÁ YGTaHOBOK mnpOKO 
io1cnonb3YJ)TGQ M~Kpo3Bl1 "3neKPoH~Ka-60" , "Mepa-60" . 

llnQ Kaxno~ G~GTeMN aBTOMaT~3au~n óNno G03aaHO Gaoe 
nporpaMMHoe oóeGne~eHy.e KOTopoe oTpaxano GneU~$~KY aBTO 
t':aTi13i1pOBaHorc c-re na a , Bt':ecTe G TeM B JT~X G~GTeMaX npo r pann 
l'10XflO ab;nenJ1Tt GnenY~llU1e xe pax're pnsre OG06eHHO~T~ 

06eGne~eH~e ~J1anora 3KGnep~MeHTaTopa G 3BM .
 
2 YnpaBneHl1e npOue~GOM G60pa aaHHblX '
 
3 llJ1arHOGTJ1Ka pa60TN aBTOMaTJ13~pOBaH~oro GTeHaa
 
Lt 06paóo7Ka ~aCTI1 ~nJ1 BGeM npJ1n~MaeMoM ~Hq:o(lpMau.~J1
 

5 npeaGTaBneHy.e pe3yn~TaToB paóoTbl B yao6HoR anH
 
JKGnepJ1MeHTaTopa ~opMe , 

AHanor~~Hble OG06eHHOGT~ ~MeeT GJ1GTeMa np~eMa ~ aHan~3a 

i1H~OpMaUI1J1 MULTI / r / I Ha OGHOBe KOTOpO~ G03aaHO 
MaTeMaTJ1~eçKOe o õ e crre ve mre nnQ pa n a c rre z po ne-r po a q:.113J1Ki1 
éSCOKi1X 3Hepr11l'~ / 2 3, I ~ 5, /5 , 7 / CJ1CTeMa MULTI 
n~enHa3Ha~eHa nn~ pa60TN Ha 3BM TJ1na C~ [\ GOGTaB KOTOPO~ 

é XOJlI1T ml1poK~R Ha60p nepJ1q:,ep.1l1HNX YGTpO~GTB , 
B naHHO~ pa o r e p,'lCGMa7pi~BaeTGQ GI1CTeM·3, nporpaMM MULTI-FE,õ 

KOTopa~ OGHOBaHa Ha J1GnOn~30BaH~~ nporpaMMHNX GpeaCTB 
W,JLT; J1 npe rnra an a-r e xa .c.n.Q pa60Tbl na M~Kpo3BM Tima 
"Mepa·50" ,B paMKax G~GTeMtoi MULTI-FB pa3pa6oTaHN npOrpaMMHNe 
c ce n c r e a ,oóeGne~J1BaJ)llU1e pa50TY B nBY>:3aaa4HOM peX~Me 

~r.epaUJ10HHOft CJ1GTeMbl PA~OC / 8 / ~TO n03Bon~nc 

;:GnOn~30BaT~ E Ka~eGTBe HOG~TenQ onepaUJ10HHO~ G~GTeMN rJ16K~e 

Ma:-HI1THble llJ1CKl1 
:10 tpaoHeHJ1r. G MULTI paGm~peHN B03MOXHOGT~ R3NKa DSL 

(D~ta Stream La.rg u ag e ) Y.OTOPN~ n03BOnQeT mrc a r s npo r panns 
c õo pa aaHHblX, I1GnOn~3Y~ HeÕOn~mOI1 Ha60p npOGTNX KOMaHa 

CJ1GTeMa MULTI-FB 06eGne~~BaeT Han~GaHJ1e nporpaMM Góopa 
.c.aHHblX Ha Q3NKe DSL GOBMeGTHO G KOMaHaaM~ R3NKa 
MaKpOaGGeM6nepa , np~ 3TOM n~orpaMMe np~eMa aaHHblX Ha Q3NKe 
DSL GTaEH1TCH B G,OOTBeTGTB~e npo r paj-ma G Ml1HJ1ManbHNM 
KOn~4eGTOOM MaIDJ1HHNX KOMaHa . 

Ha OGHOBe G~CTeMbl WJLTI-FE 6Nn opraH~30BaH npoueGG 
npOBepKl1 J1 KOHTpOnQ pa60TN aeTeKTopOB GneKTpOMeTpa "C~EPA" /9/ 
c nOMOm~F:' 3BM "Mepa-60" " B GOGTaB Y.OTOPO~ Bomn~ HaKOn~TenJ1 na 
rJ16KJ1X MarHJ1THNX n~GKaX nyn~ToBoR TepMMHan ~ illITe~eRG KAMAKI 

T~na 106B npOlf3BOllGTBa nonOH . 

2.AnnapaTypa , Heo6xGa~MaQ anR G~GTeMN MULTI-FB 

npennaraeMan GJ1GTeMa MULTI-FB paÓOTaeT Ha M~Kpo3BM 

"Mepa-60" llnQ nonaepXK~ pa60Tbl G~GTeMN MULTI-FB 
HeO(XOaI1M c n e rrvomnr: 11J1HJ1Man~HNR Ha60p arma pa r vpa . 

11l1Kpo3B?,: TJ1na "Hepa-60" G o ne pa r aa ao à naMQTbK' 56 KóaRT 
2 nyntTOBol1 TepMI1Han . 

lloa H3y.onJ1TenH ~3 h~ MarH~THblX a~GKaX KOTopNe

·Õbltt:Jjhi1~.·\Al~ii-~,nicTh;YY~ 
Qa":~1ihl! fl{:C:J~lm3:àimO 11 



Hcnonb3YDTCQ B Ka4eCTBe HOCHTeneH OnepaUHORHOH CHCTeMN 
H npOrpaMM HULTI-FB 

q . HHTeP$eHC KAMAK 

I nepe4HCneHHOe oóoPY~O&aHHHe MOXeT 6NTb paCmI1PeHO 3a C4eT 
nO~KnD4eHHR K MHKPO~BM YCTPOHCTB BNBO~a Ha ne4aTb • HaKOnHTeflR 
Ha MarHHTHOH neHTe • rpa~H4eCKHX YCTPOHCTB 

3.CTPYKTypa H ~YHKUHOHHpOBaHHe CHCTeMN HtP~TI-FB 

CHCTeMa MULTI-FB pa60TaeT B ~BYX3a~a4HOM peXI1Me 
onepaUHOHHOH CHCTeMN PA~C . npHeM H aHanH3 ~a~x pacnpe~eneH 
Mex~y onepaTHBHOH H q.>oHOBOH rrpo r-paemo ,COOTBeTCT5'eHHo llPHà 

3TOM o6e nporpaMMN HMeDT ~ocTyn K 06meMY 6Y~PY ~aHHNX ( GM . 
pHC . ) 

B OCHOBe ~HOBOH nporpaMMN nexaT npOrpaMMHNe cpe~cTBa 

MULTI 

1 CHCTeMa nporpaMM rHcTorpaMMHpOBaHHQ 
2 Cpe~cTBa BNnonHeHHR norH4eCKHX H anre5.pay.4eCKHX 

onepaUHH Ha~ nepeMeHHNMH CHCTeMN . 
3 EnOKH Ha6nD~eHHR 3a OTKnoneHHeM KOHTponnpyeMNx BenH4HH 
4 CHCTeMa nporpaMM oioópaxeHHR pe3ynbTaToB aHanH3a Ha 

nepH~pHHHNe YCTpOHCTBa , 

~OHOBaR .npo r pe ema OCTaeTCR 6e3 H3l":eHeHHl1 ·npH 
HcnonL30BaHHH HeH3MeHHoro Ha60pa pepH~pHl1HNX YCTPOHCTB 
~OHOBaR npo r panna RBnReTCR .nOCTaT04HO YHHBepcanbHOH OHa 
BNnOllHQeT onepaUHH Ha~ .llaHUNMH cornaCHO KOMaH.uaM nynbToBoro 
-re pr....1Hana , 

I• OnepaTHBHaR nporpaMMa Bcne~CTBHe xapaKTepHNX oco6eHOCTe11 
a nna pa rvpu KAHAK o c vme c-r a a s e r C60p n amnsx B 6Y~€P AnropHTMI 

ee pa60TN onpe~enRéT TeKCTOBOH $aHn C nporpaMMofi Ha R3NKe DSL . 
B.HaCTORmee BpeMR DSL B CHGTeMe MULTI FB Hcrrollb3yeTCQ ~nR 

pa o ru C xorrrpo n a e po n 106B (' CM. npHno:ceHHe 1 ) . B TeKCTeõ 

nporpaMMN BMeCTe C KOMaH~aMH DSL MorYT Hcnonb30BaTbCR KOMaH.llN 
MaKpoacceM6nepa 4TO n03BonReT C03.naBaTb 60nee 3~KTHBHNe 

nporpaMMbI c60pa ~aHHNX , OnepaTHBHaR nporpaMMa TpaHcnnpyeTcR c 
nOMOmbD MaKpOaCC€M6nepa OH CTaBHT KaX~OH KOMaH~e DSL 
KOHKpeTHNH Ha60p MaIDHHHNX KOMaH~ H3 C03~aHHO(1 6H6nHOTeK11 
MaKpoonpe~eneHHH . 

nepexo~ K ~BYX3a.na4HOMY peXHMy 06eCne4Hn B03MOXHOCTb 
Hcnonb30BaHHQ rH6KHX MarHHTHNX ~HCKOB B Ka4eCTBe HOCHTeneH 
CHCTeMHNX nporpaMM H nporpaMM CHCTeMbI MULTI - FB . ~oHoBaR 

nporpaMMa • B OCHOBe KOTOpofi nexaT npOrpaMMHNe cpe~cTBa MULTI· • 
noxe r 6blTb CKOM110lIOElaHa C ytteToM o e s e xa HCXO~Rbl'X o s s ex-raax 
MO.llyneH TonbKO na ~BM Tl'1rIa CW! C TBep~NMH MarHHTHNMH ~HCKaMH . 
nOCTOQHHNH 3arpY304HblH Mo.nynb q.>oHOBOH nporpaMMbI Hcnonb3yeTCQ Ha 
MHKpo:!lBM Tima "Mepa-60" . DnR KOMI10HOBKH OnepaTM1lHOH nporpaMMbI 
.llOCTaT04HO eMKOCTH naKonHTeneH na rH6KJ1X MarnHTHNX ~HCKax . 

nocne CTapTa CHCTeMbI MULTI-FB q.>oHOBaQ nporpaMMa nonY4aeT 
bT 'onepaTHBHoH nporpaMMbI C006meHHe , KOTopoe co~epXHT cne~YDmyD 

...
 

onepaTHBHOH npo r-panne rrerse aae rc a no c ae nOllY'H'HUQ cnrxana LAM c 
annapaTYPN KAMAK 11n11 nocne nonY4BHHR C006meHHQ OT ~~HOBOH 

nporpaMMN :!lTO C006meHHe onpe~en~eTCQ KOMaH~aMH nynbToBoro 
TepMHHana , KOTopble Tpe6YDT npOH3BeCTH c60p 11 aHan113 ~aHHNX 

nonY4HB ynpaBneHHe • onepaT11BHag nporpaMMa npHHHMaeT ~aHHNe B 
6Y$ep H nOCNnaeT ~~HOBOH 'nporpnMMe OTBeTHoe C006meHHe o 
3anonHeHH11 6y~pa . 

~OHOBaR nporpaMMa HMeeT ~Ba peXHMa pa60TN SYNCH H NOSYNCH 
B pexHMe SYNCH KaX~b1H 3anOnHeHNH 6yq:oep nepe~aeTcR 

q.>oHOBOH nporpaMMe ~nR aHanH3a 11 o6pa6oTKu 
B pexHMe NOSYNCH onepaTHBHaR nporpaMMa He OXH~aeT 

G006meHHR OT q.>oHOBOH nporpaMMN o rOTOBHOCTH npHHRTHR õy~pa 

OHa 3anYCKaeTCQ GHrHanOM LAM , nocTynaDmHM 113 annapaTYPN KAMAK, 
11 s ano ana e r 6yít €p ~aHHNMH " np11 ne pe xo n e e. peXHM naxorrne naa 11 
aHanH3a ~aHHNx $OHOBaQ nporpaMMa BpeMeHHO nepeKn~4aeT peXHM 
NOSYNCH B SYNCH , 

nepexo~ 113 SYNCH B NOSYNCH ocymecTBnReTCQ KOMaH~aMH 

S 11 N, coOT8eTCTBeHHO ,C nynbToBoro TepMHHana ~n$l 

onepaTHBHOH nporpaMMN , 

q.BNBO~b1 

Cl1qTeMa MULTI FB n.o3BOn11llE, o cvmec r asrre aBTOMaTH3aulUl 
HcnblTaH11H ~eTeKTopoB,npe~Ha3Ha~eHNX .nnR cneKTpoMeTpa " C~EPA " . 

CHCTeMa WJLTI FB RBnReTCR O~HHM H3 BapJ1aHTOB 
.IDJ1pOKO pacnpocTpaHeHHoro naK~Ta MULT1. OHa npe~Ha3Ha4eHa ~nR 

pa60TN Ha MHKpo3BH T}fila ".Hepa - 60" H Hcnonb3yeT B Ka'4eCTtl.e 
HOCHTenQ onepaUHOHHOH C11CTeMN 11 npOfpaMM rHõKMe MarHHTHNe 
~l1CKH . 

npOrpaMMHNe cpe~cTBa MULTI - FB 06eCneQJ1BaDT' 
3q:qJeKTHBHble MeTo.nbl C-()3~aH11R _npOrpal'lM c ão pa llaHHblX aa R3b1Ke DSL • 
lCOTOPblH ~onYCKaeT Hcnonb30BaHHe KOMaH~ MaKpoacceM6nepa . 

nporpaMMHble cpe~cTBa MULTI - FB R'BnRDTCR YHHBepCanbHNM11 H 
oóecnettHBaDT npOCTYV HX a~anTaU11D np11 pemeHHH KOH~peTHo~ 3a~a4H 

aBTOMaTH3aUHH -. 

npHnoxeHHe . 

B R3b1Ke DSL J1CnOnb3YDTCR cneAYD~e perncTpbl : 

FLG - pe r nc rp , c o ne pxamre xo ropor'e l'1oxeT 6NTb 113MeHeHo
 
C nOMOmbD K-OMaHAbI SET ;
 

CSR - OTpaxaeT co.nepXHMoe CTaTYCHoro perHCTpa HHTepqlef!ca KAMAK 
nocne BblnonHeHHR TeKYme~ ~HKUHH KAMAK 

DLO - OTpaxaeT COCTORHHe IDHH RI-R16 MarHCTpanJ1 KAHAK nocne' 
BblnOnHeHHQ onepaUHH nepe~a4H ~aHblx 

HH$OpMaUUD : a~pec 6y~oepa , Kon114eCTBO cnOB ~nR o~noro C06b1THR, 1- DHI - TO xe • 4TO H DLO.TonbKO ~nR '1lIl1H R17-R2qMaKCHManbHoe Kon114eCTBO C06blTHH B 6y~pe , a n pe c C4eT4HKa 
COÓNTHH anpec cnOBa • pa3pQ~b1 KOToporo ynpaBnRPT pexHMoM 

x • y . Z - s c noao r-a-re nbHble perHGTpNpa60TN onepaTHBHoH nporpaMMbI nOKa ~HoBaR nporpaMMa 
o6paEaTNBaeT KOMaH.nbl G nv ns r-o e or-o TepMHHana , o ne pa rzra na a 3
nporpaMMa Haxo.nHTCR B COCTORHHH OXH~aHHR YnpaBnenHe 

2 
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DSL Hcnonb3yeT cneAY~mHe onpenengeM~e KORCTaRT~	 ecnH V onpenenReT MMR perHCTpa DSL TO pe3ynbTaTI 

nOMemaeTCR B pePHCTp . 
RANG - KOnW~eCTBO CnOB pe3epBHPyeMNx B 6~pe nng OnHOrO 

C06NTHg ; GOTO AAA -Ee3ycnoBHblH nepeXOn Ra KOMaRny C MeTKOH AAA 

NUMB Konw~eCTBO C06~THH CALL U. [HAP] - B~30B nonnpOrpaMMN U. HanHCaHHOH Ha~. R3~Ke MaKpOaCCeM6nepa . ECnH YKa3aH napaMeTp MAP TO 
KOMàHn~ onpeneneRag DSL nonnpOrpaMMe nepena~TCR TPH ~apaMeTpa '- YKa3aTenb 

TeK~erO MeCTOnOnOXeHHR • MaKCHManbHblH pa3Mep 
CRATES C OnpenengeT HOMep KpeHTa KOTOPNH HaXOnHTCR B 6y~pa • Ra~anO 6y~pa . 

peXHMe -Ha nHHHH- ; 
SET R W [ V ] - 3aHeCeHHe B perHcTp R 3Ha~eHHR W I 

'BEGIN B ) - OnpenengeT Ha~ano "nHcTa" '06pa60TKH KOTopoe MoxeT 6NTb ~HcnOM HnH cOnepxaHHeM nD60ro 
C06~THg . AprYMeHTN B YCTaHaBnHBa~T perHcTp~ DSL EcnH YKa3aH napaMeTp V TO nepen 
ao ne pa pa3pRnoB pe r ac r pa FLG B "1:". 3aHeCeHHeM B R npoH30HneT CYMMHPOBaHHe W M V npH 

ycnoBHH • ~TO W RBnReTGR ~HGnOM 

END - OnpenengeT KOHeu cnHCKa BNnonHReMNX KOMaHn 06pa60TKH 
C06NTHR . DISPATCH R • B ~ S [ • S ... ] - Itpo e e pa er no ne pa 

pa3pRnoB • YCTaHOBneHNX B enHHHUY • Ha~HHag C 
KOMaHnN ynpaBneHHR npHeMOM H nepena~eH naHHblX : Mnanmero B perHCTpe R. H BNnonHReT nepexon Ha 

KOMaHny C COOTBeTCTBY~meH MeTKoH S KaXnOMY 
WAIT S	 OCTaHaBnHBaeT BNnonHeHHe TeKYmHX HOMepy pa3pRna perHcTpa R cooTBeTcTByeT CBOR MeTKa 

KOMaHn 06pa60TKH C06~THR H S EcnH pa3pRn B perHcTpe R YCTaHoBneH. a 
npononxaeT BNnonHeRHe KOMaRn OTCYTCTByeT cooTBeTcTBY~maR MeTKa S • TO 
cnHCKa nocne npHXona LAM CHrHana npOHcxonHT nepexon Ha KOMaHny cnenY~mY~ 3a 
OT onHOH H3 CTaH~HH S B KpeHTe KOMaHnOH DISPATCH. AprYMeHT B YKa3NBaeT KaKHe 
K.AMAK pa3pRnN perHcTpa R BKn~~a~TCR B aHanH3 .. 

'REJECT [ ~ • '" ] - KOMaHna IhmonRReT Te xe neHCTBHR • ~TO	 IF R • O • V • S [ . B ) - cpaBRHBaeT COnepXHMoe perHcTpa R 
IM KOMaHna WAIT H nononHMTenbRO C ~HcnOD~M 3Ra~eRHeM V Ra ycnoBHe cpaDReHHR O H 

06ecne~HBaeT ynaneRHe H3 6y~pa ecnH YCflOBHe BNnonRReTCR. TO npOHcxonHT nepexon 
rrpY.HRT~~ naHHblX npH 06pa60TKe Ra KOMaHny C MeTKOH S. AprYMeRT B YKa3~BaeT. KaKHe 
C'06NTHSl pa3pgn~ perHéTPa R nónXHbl'6~Tb BKn~~eR~ B onepaUHD 

·cpaBReRHR OnepaUHR O MoxeT 6NTb n~60H H3 
BCOUNT - Ha~ano c~eTHoH rpynnu naHHblX . 3Ta KOMaHna CnenYDmero cnMCKa : 

3anoMHHaeT' TeK~ee nonoxeHHe c~eT~HKa cnOB NE - Re paBHO ; EQ - paBHo
6yq;epa ;I:âHHblX H pe a e ps apye r o auo ' 'cnOBO' nnR r LT - MeHbme I ~eM ... ; GT - 6ónbme I '~eM ...> 

rro c ae nvcmér-o e r-o a ano nne naa KOMaHJ:tOH ECOUNT LE - MeHbme' • '~eM nnH' paBHo 
GE - 60nbme . ~eM HnH pa&HO 

ECOU'h'T WORD / BtTE ]  KOHeu c~eTHOH rpynnN .naHHblX",. 
OnpenengeT ~Hcno cnOB HnH 6aHTOB naHHOM INIT B~nonHReT onepa~HD z H c nnR nonKnD~eHHoro 

c~eTRO~' rpynnN H 3anHC~BaeT ero fi "Ha nHH~" KpeHia
3ape3epBy'pOBaRoe cnOBO 6y~pa, onpeneneHHoe 
KOMaRno~ BCOUNT . FNA F N • A , XR I QR • ,IW • WLO= I WHI= - npOH3BOnHT. 

enHHH'lHVD orrepauan . B BeTB'H KAMAK -F - HOMep
.FIND NNN ABS / REL / OLD ] - nepeMemeHHe YKa3aTenR KOMaHn~ , N -HoMep cTaH~HH • A - cy6anpec, XR 

TeKVméro nOnoxeHHR 6y~pa naH~x Ra NNN cnOB . He06xon~ X OTBeT , QR - He06xonHM Q OTBeT , IW 
B03MOXHUe THnN nepeMemeHJ1g onpenenR~TCR npoH3BecTH onepa~HIl c 24.pa3pRnHblM cnOBOM . WLO H 
cnenYD~ 06pa30M : WHI Hcnonb3YDTCR nnR KOMaHn~ 3anHCH B KAMAK . WLO 
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HHKH~OpOB A.C., CMHpHOB B.A. PI0-87-650 
CHCTeMa nporpaMM rHcTorpaMMHpoBaHHH MULTI-FB 
AJIH c6opa H aHa.JIH3a cneKTpOMeTpHqeCKHX p;aHHbiX 
Ha MHKpo3BM THna "Mepa-6011 

. 

CHCTeMa MULTI-FB HBnHeTCH op;HOH H3 BepcHH mHpoKo pac
npocTpaHeHHoro naKeTa nporpaMM MULTI, Ha ocHoBe KOToporo 
co3p;aHo MaTeMaTHqecKoe o6ecneqeHHe p;nH pHp;a cneKTPOMeTpOB 
~H3HKH BbJCOKHX 9HeprHH. IlpHBep;eHO OllHCaHHe CTpyKTYPbl 
H ~yHKIJ;HOHHlJOBaHHH nporpaMMHbJX cpep;CTB CHCTeMbl MULTI-FB 
AJIH aBTOMaTH3HPOBaHHbJX CHCTeM H CTeH,D;OB KOHTpOnH 9neKTpo
~H3HqecKHX ycTaHOBOK Ha OCHOBe MHKpo3BM THna "Mepa-60". 
IlpHBep;eH CUHCOK MHHHManbHOrO Ha6opa annapaTypbJ ,lJ,TIH pa60Tbl 
CHCTeMbJ MULTI-FB, onHCaHbi KOMaH,D;bi H3biKa npHeMa p;aHHbJX. 

Pa6oTa BbmonHeHa B Jla6opaTopHH BbiCOKHX 9HeprHH OIDUL 

Coo6me~~ue 06'he,llHHeHHoro HHCTH'fYTa H.nepHbiX uccne.noBaHHH. ,D;y6Ha 1987 

IlepeBop; O.C.BHHorpap;oBoH 

Nikiforov A.S., Smirnov V.A. PI0-87-650 
Multi-FB Histogramming Program Package 
for Acquisition and Analysis of Spectrometric Data 
on MERA-60 Type Microcomputer 

The MULTI-FB system is a version of widely used program 
package MULTI on which base a software for a number of 
high energy physics spectrometers has been created. Struc
ture and functioning of software of MULTI-FB system for 
automated systems and control stands of electrophysical 
setups on the base of Mera-60 type microcomputer are des
cribed. A list of minimum set of apparatus for MULTI-FB 
system operation is given, commands of data reception lan
guage are described. 

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