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1. Bse,neuue 

CoepeMeHHbie cneKTpOMeTpbl B <pll3HKe BblCOKHX :rneprnii HMelOT nOCTO»HHYIO , 

Tetti:(eHUHIO K ycnm1meHHIO - yaeJill'maaerc» KOJill'!eCTBO llH<pOpMaUHOHHblX 

KaHaJIOB, B03pacTalO:r o6'beMbl ll CKOpOCTll noTOKOB 3KCnepH,MeHTaJibHblX ,naHHblX, 

ycnmKHlleTCll :ineKTpo1rnaH annaparypa 11 nporpaMMttoe 06ecnelfett11e. 

CoeepweHCTBOBaHHe cnelITpOMeTpOB B pa3JIH'!HblX qJH3ll'IeCKHX ueuTPax 

FERMILAB(CIIIA), CERN(lllaeiiuapHjj), DEZY(repMaHHjj) 11 .np. He npo11cxo,n11T 

o6oco6nettuo ,npyr OT ,ripyra, a HMeeT MeCTo noCTo»Huoe HaKonneu11e 11 0606meu11e 

ODb!Ta.' DOJibWHHCTBO pa3pa60T'IHKOB CTapa!OTC» 0TKa3bIBaTbC» OT np11Meuemrn 

HeCTaHJ:lapTHblX pewettHH, opneHTHPYllCb ua npHMeueHHe MHKponpoueccopoB, 

CTaHJ:1apTH30BaHHblX Willi nepe,na'-IH ,naHHblX H ,npyrnx annapaTHblX ll nporpaMMHblX 

cpe,ncTB. HaKonneHHblH ODblT aBTOMaTH3aUHH 06061..UeH H YHH<pllUHpoaau B <jlopMe 

Me)K.[(yuapo,nHhIX CTau,napTOa "omKpb1mb1X cucmeM" ( VME, VXI, FASTBUS 11 T. 

L\.). Crntt.napTHbIH no,nxo,n K peweumo npo6neM aaT0MaT113au1111 uay'-lttbIX 

HCCJie;:\OBaHHH ;:\aeT p»,n cymeCTBeHHblX npe11My1..UeCTB. OH D03B0MeT ,[(OCTH'-lb 

BblCOKOro Ka'-!eCTBa 11 Ha,[(e)KHOCTH C03.[(aBaeMblX yCTaHOBOK, '!TO npaKTH'-leCKll 

He;:\OCTH)KllMO LIM KOJIJieKTHBa pa3pa60T'-IHKOB, He ucnOJib3YIQI..UllX np_orpaMMHO

annapaTHbie cpe,nCTBa 110TKpblTblX CTau.naPTOB 11
• C11CTeMa c6opa ,naHHbIX, 

C03;:\aHHall Ha OCHOBe TaKOH . annaparypbl, HMeeT CJieJ:1y101..UHe CBOHCTBa: 

MOLIYJJbHOCTb, pacwHplleMOCTb, OTKpblTOCTb, CTaHL1apTHOCTb, pacnpe,neJICHHOCTb. 

Hanp11Mep, Ha 3KcnepuMeHTe LSND/1/ (Los Alamos) B 16 Kpeiirnx VME co3,naua 

MHOronpoueccopHall CUCTeMa c6opa ,naHHblX c 1600 <pOTOYMHO)KHTeJieH, KOTOpall 

peanll3yeT BOCCTaH0BJieHlle C06bITllH HX 3HaJIH3 ll <pllJibTpaU,HIO B MaCWTa6e 

peanbHOro epeMeHH. 

~» ynpaBJieHH» COBpeMeHHblM CDeKpOMeTpOM <pH3HKll BblCOKHX 3Heprntt, KaK 

npaBHJIO, C03;:\aeTCll MHOronpoueccopHall pacnpe,neJICHHa» Bbl'IHCJIHTeJibHall 

M0I..UHOCTb Ha 0CHOBe CTaH,napT0B· "omKpblmblX cucmeM". IlporpaMMHOe 

o6ecne'-leHHe BXO,[(HT COCTaBHOH '-laCTblO B pacnpe,neJieHHYIO Bbl'-IHCJillTeJihH),10 

MOI..QH0CTb, o6be.[(HH»» pa3Hhie no,ncuCTeMhI cne1ITpoMcrpa a e,nuuoe uenoe, 

opraHH3YeT cornacoBaHHblH H ODTHMaJibHb[H npouecc c6opa ,11,aHHblX, '3Ha'-leHue 

nporpaMMH0rO o6ecne'-leHHll HeTpy,nuo nOWITb 113 Toro, '-!TO ;:\a)Ke, Ka3aJIOCb 6hl, 

He60JibWHe ero He,nopa60TKH MOryT npHBeCTH K KpaiiHe Hl13KOH 3<p<peKTHBHOCTH 

pa6oTbI ncero cneKTpOMeTpa B xo.ne c6opa 3KcnepHMeHTaJibHbIX ,naHHhIX. 

B HaCTOlll..Uee BpeM» Ha cnelITp0MeTpaX J1a6opaTOpHH BblCOKHX 3Heprnii 

;:\ODOJIHHTeJJbHO YCTaHOBJJeHa annaparypa B CTaH,naprnx VME Ii FASTBUS, 
KOT0pall no CBOHM TeXHHlfeCKHM napaMeTpaM cnoco6ua cnpaBJI»TbC» c HOBh!Mll 

nOCTOllHHO YCJIO)KH»IOI..UHMHCll <pll3ll'IeCKHMll 3a.[(a'-laMH B <pH3HICe BblCOKllX 3Heprnii. 

B ;:\aHHOH pa6oTe ll3JIO)KeHO pa3BHTHe nporpaMMH0ro o6ecne'teHllll ,[(JI» BKJJIO'-leHHjj 

annaparypb1 n CTaH,napTe VME n FASTBUS B c11CTeMy c6opa ,na11Hb1x Ha 

cne1ITpoMerpax C<l>EPA/2/ u .nn» BHYTPeHHeii MHWeHH repaoro poccHttCKoro 

ceepxnpoBO,[(jjl..Uero ycKop11Ten» HYKJIOTPOH/3/ a O6be;umi•u WM llHCTHryTe 

.51;:\epttblX JfCCJJe,[(OBaHl!H (011fil1\ r. )zy6ua. 



2. JIOKAJihHMI CETh ETHERNET 

B COCTaB MHOroITpoueccopHOH Bbl'IHCJIIITeJihHOH MOII.IHOCTH CITeKTpOMeTpa 

C<l>EPA Bxo.rvrr TPH ITpoueccopHbix MO~YIDI B crnH.uapTe VME, 
cITeuttanmttpoBaHHbie Mo.uyntt B craH.uapTe FASTBUS, TPH ITepcottanhHhIX 

KOMIThlOTepa nrna IBM PC - O.UHH H3 HHx HCITOJih3YeTCH B Ka'leCTBe cepBepa .un» 

BhIXO.Ua B CeTh Ethernet OIUilf H .uanee B INTERNET. BhI'IHCJIHTeJihHbie 

MOII.IHOCTH cITeKTPOMeTJ)a o6be.UHHHIOTCH JIOKaJihHOH Ethernet CeThlO. 3m CeTh 

ITo.u.uepJK11BaeT FTP, TELNET, NFS coe.uttHeHHH. B ITPOUecce 3KCITepttMeHTOB 

JIOKaJibHM CeTb CITeKTPOMeTJ)a 3arpyJKeHa 6oJihWHMH ITOTOKaMH 

3KCITepHMeHTaJibHbIX .uaHHblX. OcttOBHOH ITOTOK .uaHHbIX H.!leT H3 ITpoueccopttbIX 

Monyneil VME B IBM PC JlJIH rpacpuqecKoro orn6paJKeHHH TOITonornu co6hITHH, 

HaKOITJieHHH H OT06paJKeHH» rncrorpaMM. ,[l.rrn MaKCHMaJibHOro HCITOJib30BaHHH 

ITporrycKHOH CIToco6HoCTH Ethernet ce-ru cITeKTPoMe-rpa ITepe.ua'la Htt<popMauuu ITO 

CeTH B CHCTeMe c6opa nattHblX ITporpaMM1tpye-rcH B 0S-9 Ha ypoBHe pa60Tbl C TpeMH 

THITaMH "Sockets" - SOCK_STREAM, SOCK_DGRAM, SOCK_ROW ITO ITPOTOKOJJaM 

UDP, TCP, AF_ETHER/4/ coorneTCTBettHo. 

Hantt'!He CeTH TPY.UHO ITepeouettIITh - oHa HBJJHeTCH TOH cpenoil, KOTopa» 

IT03BOID!eT pa1pa6aThIBaTh ITporpaMMHOe 06ecITe'leHHe H yITpaBJJHTh c6opoM 

.uaHHbIX, HaxO.!lHCb KaK HeITocpe.!lCTBeHHO Ha CITeKTPOMeTJ)e, Tai( H Ha ynaneHHOM 

pa6o'leM Me'?fe. B ITPOUecce pa1pa60TKH ITporpaMMHOro 06ecITe'leHHH .UJJH cucTeMhI 

c6opa .uaHHbIX Ha ynaneHHOM KOMITblOTepe ycTaHaBJJHBaeTCH .uo .!leCHTII H 6011ee 

COe.UHHeHHH C JIOKaJibHOH CeTblO CITeKTPOMeTJ)a. ~ opraHH3aUHH pa60Tbl B CeTH 

HalIJIY'!WHM o6pa30M ITOJlXOJlHT OITepaUHOHHM CHCTeMa Windows-95, 

ycraHaBJJHBaeMa» Ha ynaneHHOM KOMIThlOTepe THITa IBM PC, BKJIIO'la10111a» B ce6» 

J)a3BIITbie cpe.!lCTBa pa6oTbl B CeTH H YLI06HbIH .UJJH ITOJlb30BaTeJJeH HHTepcpei1c ITPH 

pa6oTe C 60JibWHM KOJJH'leCTBOM OKOH. 

3. CliOP MHHhIX B VME 

IIpoueccopHbie Mo.uy1111 B VME Kpei1Te 3aHHMalOT uettTJ)aJihttoe Mecro B 

CHCTeMe c6opa .uaHHbIX CITeKTpOMeTJ)a. Mo.uy11H pa6oTalOT ITO.U yITpaBJJettueM 

oITepauttottttoiI CHCTeMbI peanbttoro BpeMeHH OS-9/5/ <pHpMbI MI CROW ARE. 
OITepauHOHHbie CHCTeMbl peaJibHOro BpeMeHH C03.UalOTCH CITeUHaJibHO .!lJIH pa60Tbl 

B JKt!CTKHX ycJIOBHHX, Kor.ua Tpe6yeTCH MHHHMaJibHOe BpeMH OTKJIHKa Ha 'BHeurnee 

co6b1T11e c ITocne.uy10111eiI ero o6pa6oTKOH. OITepauuotttta» cucreMa peanbttoro 

BpeMeHH HaITHCaHa TaK, '!TO Otta rOTOBa pean1poBaTh Ha ITPHXO.U co6bITHH B JJI06oi1 

· MOMeHT BpeMeHH ITPII MIIHIIMaJibHbIX 3a.uepJKKax Ha ITepeKJI10'lett11e C O.UHOro 

KOHTeKCTa 3Ma'III Ha .upyroi1 . IT03TOMy OITepaUHOHHM CHCTeMa peanbHOro BpeMeHH 

He HCITOJib3yeT .uonro BblIIOJIHHlOII.IHeCH ITpoueccopHbie KOMaH.Ubl THITa ITepeChIJlKa 

uenO'IKII 6ai1TOB II .!lp., HeCMOTpH Ha TO, '!TO 3TH KOMaH.Ubl MOryT BbIIIOJIHHTbCH 

npoueccopoM. 0S-9, ycrattOBJJeHHM B npoueccopttbIX MO.UYJJHX FIC-8234/6/ 

cp11pMbI "Creative Electronics .5ystems"(CES), xapaKTep113ye-rc» BpeMetteM OTKJJHKa 

Ha npHxo.u co6hITHH - 5 MHKpOCeKYH.U. 3Ta CHCTeMa npoaepetta OnbITOM pa60Tbl Ha 

pH.ue KPYITHhIX cneKTJ)OMeTpOB <p113HKH BhICOKHX 3tteprni1 DELPHl/7/ 
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TRIST AN/8/ u .up .• HaKon11ett 3tta'IHTeJJbHbIH onbIT II pa1ttoo6pa1ttoe nporpaMMttoe 

06ecne'lem1e TaK, tta cneKTpOMeTpe DELPHI cm.uatta cneu11an1n11poaatttta» 

611611110TeKa/9/ nporpaMMttoro 06ecne'lett11H .UJJH onepau11ottttoi1 c11creMbI OS-9. 
3Ta 6116m-t0TeKa .uae-r .uonOJJHHTeJJbHbie B03MOlKHOCTII pa1pa60T'IHKY .!lJIH 

ynpaBJJeHlrn npoueccaMll B peaJibHOM MaCrnTa6e apeMeHH '1epe3 co6hITllH, ClffHaJlbl, 

npepbIBaHHH, a T3KlKe 3Ha•nneJibHO yMeHbWaeTCH KOJlll'leCTBO nporpaMM, KOTOpbie 

m1W)'TCH Ha Marn11HHOM H3bIKe (ASSEMBLER). HecMOTp» tta To, 'ITO KOJllt'lecrno 11 

Ka'leCTBO nporpaMMHbIX llHCTpyMeHTOB J,IJlH OS-9 nOCTOHHHO yaemt'IHBaeTCH, 

cm.uam1e nporpaMMttoro 06ecne'leH11H .UJJH c6opa .uattttbIX B cpe.ue c 

pacnpe.ue11eHHOII Bbl'IIICJJIITeJJbHOH MOII.IHOCTblO OCTaeTCH .!lOCTaTO'IHO CJJOlKHOII 

1a.ua'le11. 

- 3<jicpeKTHBHOCTb pa60Tbl cneKTpOMeTpa 3aBIICIIT OT apeMeHH C'IIITbIB3HIIH 

O.UHOro C06bITIIH B KOMnblOTep. O.UHH 113 OCHOBHbIX cnoco6oa yMeHbWIITb ero 

.uemtTb C06bITlte Ha HeCKOJlbKO <pparMeHTOB II C'lllTbIBaTb llX napanJJeJJbHO pa3Hb1Mll 

KOMnblOTepaMH. TaKOH aapttaHT Ha116onee 3<p<peKT11BeH .UJJH 6oJibWIIX pa3MepoB 

c06bITIIH np11 O.UHOBpeMeHHO 6oJJbWOM IIX noTOKe Ha cneKTpOMeTpe. 11 TO II .upyroe 

onpe.ueJJHeTCH <pl131l'leCKOH nOCTaHOBKOH 3a.Ua'lll II annapaTHbIMII B03MOlKHOCTHMII 

caMoro cneKTpoMe-rpa. 

CneKTpoMe-rp ,C<l>EPA co3.uatt 11 pa1a11aae-rc» KaK Mttoroue11eBM ycTattoBKa .UJJH 

WHpOKOfO Kpyra 3aL{a'I B <pll311Ke BblCOKIIX 3Hepnti1. Ha pile. J 11306palKeHa 6JJOK -

cxeMa cneKTpoMeTpa C<I>EPA. ,[laa <jiparMeHTa co6bmrn pentCTp11py10TCH 

annapaTypoiI a .!lByx BeTBHx KpeHTOB CAMAC. KalK.UaH BeTBb CBH3atta no w11He 

VSB qepe3 MO.UYJJb CBD-8210 /JO/ c npoueccopHbIM Mo.uyneM FIC-8234 a VME 
KpeHTe. IIp11 TaKOM nO.UKJJIO'leHIIII npoueccopHbie Mo.uymt MOryT C'IIITbIBaTb 

cpparMeHTbl co6bITHH O.UHOBpeMeHHO ll He3aBIICIIMO no BbI.UeJJeHHbIM WIIHaM VSB. 
3anpoc Ha •1Tem1e co6bIT11H <jiopM11pye-rc» B Kpeiirnx CAMAC, nepe.uae-rcH no 

JJHHHH BD c w11Hb1 BeTBH '1epe_3 MO.!lYJJb CBD-8210 Ha w11tty VSB, .uanee a 

npoueccopttbIH MO.UYJih VME FIC-8234 H cnyJKttT IICTO'IHHKOM npepbrnaHHH 

onepau11ottttoil c11creMhI OS-9 npoueccopttoro Mo.uy11». B Mo.uy11e CBD-8210 

HCn0JJb3YIOTCH TPH KOHTponnepa npepbIBaHHH Am95 J 9 .UJJH 24 IICTO'IHIIKOB 

npephrnattHH, a B Mo.uy11e FIC-8234 11cnoJ1b3YeTCH SIC-63 5 I (,\:vstem Inrerrupt 
( '011/roller) .UJJH ceMeilcrna npoueccopoa 680xx. KottTpo1111ep nporpaMM11pye-rcH tta 

06CJiylK11BaH11e 50 llCTO'IHllKOB npepbIBaHHH. ,[lJJH CIICTeMbl c6opa .uaHHblX 

pa1pa6orntto nporpaMMttoe 06ecne'leH11e o6pa6oTKH npepbIBaHHH no rn11He VSB 
(3anpoc ~:\'B-IRQ) OT BeTaeiI CAMAC II npepbIBaHHH no rn11tte VME(3anpochI 

VMI,· IR.Q2 11 VMI,· IRQ3 ) .UJJH 06c11ylK1rnamrn 3anpocoa MelKnpoueccopHoro 

o6Metta .uattttbIX no w11tte VME. 
C MOMeHTa nocrynneHHH 3anpoca Ha npepbIBaHHe B pa6ory BKJIIO'laeTCH 

cneullaJIH3HpOBaHHOe nporpaMMHOe o6ecne'leHHe c6opa .uaHHbIX. C TO'IKII 3peHIIH 

onepau110HHOH c11CTeMbt OS-9 nporpaMMHoe 06ecne'leH11e npe.uCTaBJJHeT co6011 

nOJJb30BaTeJJbCKHe CllCTeMHbte .upanaepbl BHeWHIIX ycTp011CTB, pa60TaI011111e B 

MHOr03a.Ua'IHOH, MHOronOJib30BaTeJJbCKOH CHCTeMe peanbttoro BpeMeHll . 

IIocrynHBWee npepbIBaHHe aKTHBH3Hpye-r nOJJb30BaTeJlbCKIIII CHCTeMHblll npa11aep 

.UJJH nepB011 BeTBH CAMAC. 3TOT npailaep coo6111ae-r o np11xone co6b1T1111 Ha 

BTopon npoueccopHbIII MO.UYJih FIC-8234, BbICTaBJJHH 3anpoc Ha npephrnam1e no 

WHHe VME, KOTopoe aKTHBH311pye-r noJJb30BaTeJJbCKIIH CIICTeMHbIH npanaep 
BTopoii BeTBH annaparypbI CAMAC. 
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Ll.a.rree, B HHTepBa.rre BpeMeH11 OT Ha'ia.rra .llO Konua umma ycKop11TeJU1 (T.e. BpeMR 

c6poca ycKopeHHOro ny'!Ka 'iaCTHU Ha MHllleHb) nOJib30BaTeJihCKHe CHCTeMHble 

npattBepbl Be,llYT HaKOnJieHHe cpparMeHTOB co6b1Tl1H B JIOKaJibttylO onepaTHBHYIO 

naMSITh npoueccopHblX Monyneii FIC-8234. IIonb3oBaTeJihCKHe npafiBepa 

c11Hxp0Hu311py10T KOHeu 'iTeHliSI cpparMeHTOB co6b1T11SI no umtte VME, Hcnonb3ySI 

rno6a.rrbHYIO naMSITh npoueccopHbIX Mony11eii B Ka'ieCTse "ceMacjJopoe". OKOH'iaH11e 

'!TeHHSI cpparMeHTOB co6hlTHSI JaBeplllaeT "Mepmeoe epe11m" cneKTpOMeTpa - 'iepe3 

CAMAC nonaercSI pa3pelllett11e Ha nptteM cne.nywmnx co6hlTHH. Co3,llaHHhie 

nOJib30BaTeJihCKHe ,llpaiiBepa ,!{JISI .llByx npoueccopHbIX l\W.llYJieii npHHHMalOT Ha ce6SI 

nHKOBYIO Harpy3KY cneKTPOMeTpa, no:nOMY Han6onee HX KpHTH'leCKHe yqaCTKH 

HanncaHbl Ha MalllHHHOM SI3h1Ke - ASSEMBLER. 

HaKOnJieH11e cpparMeHTOB co6blTHH B JlByx npoueccopHbIX MO.llYJISIX 3aBeplllaeTCSI 

npHXO,!{OM CHrHaJia - KOHeu UHKJia ycKOpHTeJUI. IlOJib30BaTeJihCKHe ,npaiiBepa 

nepexO,!{SIT B nacCHBHOe COCTOSIHHe, BbICTaBJUISI no lllHHe VME 3anpoc Ha 

06cny)l(11Batt11e TpeTheMy npoueccopHOMY Mo,nyn10 VME FIC-8234. 

TpeTHH MO.llYJih VME FIC-8234 pa6oTaeT TaK)l(e no,n ynpaBJJeHHeM c11CTeMhI 

OS-9. Ott conep)l(HT 3Ha'l11TeJibHO 6onhwee KOJIH'leCTBO nporpaMMttoro 

o6ecne'leHHSI CHCTeMhl c6opa ,naHHblX. B ero naMSITh rpy3SITCSI nOJib30BaTeJibCKHe 

npouecChl H ,nonOJIHltTeJihHO nOJih30BaTeJihCKHH CHCTeMHhlH ,llpaiiBep. 3TOT ,npaiiBep 

nepeBO,!{HTCSI B aKTHBHOe COCTOSIHHe 3anpocaMH no IImHe VME OT rrpoueccopHhlX 

MO.llyJieii, HaKOniiBlllHX 6ycpep C cpparMeHTaMH co6hITHH B Te'1eH11e UHKJia 

ycKOpHTeJISI. Ll.paHBep nepeKa'IHBaeT 6ycpep c cpparMeHTaMH co6hITHH no IIIHHe 

VME C MaKCHMaJlhHOH CKOpOCThlO (40 Mera6attT B CCK.), 11Cl10Jib3YSI, pe)KHM 

6no'iHOH nepe,na'-!11 Katta.rra npiIMoro ,noc-ryrra. IIepeKa'laB 6yq>ep B noKaJihHYIO 

naMSITh TPeThero npoueccopHoro MO.llYJISI, nOJib30BaTCJihCKl1H ,npattBep nepeXO,!{HT B 

COCTOSIHHC 0)1(11,!{aHHSI, nOCblJlaSI CHf'HaJI nOJib30BaTeJihCl<ltM rrpoueccaM. 

IIepBbIH nOJib30BaTeJibCKHH npouecc o6pa6aTb!BaCT 11na 6ycpepa, BOCCTaHaBJIHBaSI 

co6hlTHSI, ,na.rree 6ycpep C BOCCTaHOBJieHHblMH co6hJTliSIMH 3aITHCbIBaeTCSI no IIIHHC 

SCSI Ha TBep,nhIH .llHCK 11n11 EXABYTE .llllil ,noJiroBpeMeHHoro xpaHCHHH 11 off-line 

o6pa6oTKH. Ll.pyroil nonb3oBaTeJihCKHii npouecc ynpaBJU1eT BceM xo,noM npouecca 

c6opa ,nattHhIX Ha npoueccopHhIX MonyJIS1X VME. 3rnT nporpaMMHhIH npouecc 

npuHHMaeT H o6pa6aThIBaeT KOMaH,n;h1, noc-ryrra10mHe OT onepaTopa . 

B TpeTnii npoueccopHhIH Mo,nynh VME FIC-8234 B ttacToHmee BpeM~ 

ycTaHOBJieH BTopoii anrrapaTHhIH npoueccop. B pe3yJihTaTe c-ra.rra B03MO)KHa pa6orn 

OS-9 Ha ,n;Byx anrrapaTHhIX npoueccopax. 3To .n;aer ,norronHHTenhHYIO B03MO)KHOCTh 

napa.rrneJibHO o6pa6aThIBaTh 110Jlh30BaTeJihCKHe npouecChl Ha 0,!{HOM MO.l{yJie VME, 
TaK KaK B 0,!{HH 11 TOT )Ke MOMeHT BpeMeHH qiaKTH'leCKH Moryr 0,!{HOBpeMeHHO 

BblITOJIHS!ThCSI ,!{Ba n0Jib30BaTeJihCKHX npouecca - Ka)K,L\blH Ha CB0eM annapaTH0M 

npoueccope. B HaCToi1mee Bper.rn pa3pa6aThIBaeTcSI nporpaMMHOe o6ecneqeHtte, 

K0TOpoe n03B0JUieT HCl10Jib30BaTh ,L\OITOJIHHTeJibHO BTOpoii anrrapaTHblH npoueccop 

.n;m1 qJHJibTpau1m l1 C)l(aTHSI L\aHHh!X B xo,ne 3KCnepHMeHTa. 

4. CJiOP MHHhIX B FASTBUS 

AnnapaTypa B CTaH,napTe FASTBUS (pHc.l) BX0.llHT B c11cTeMv c6opa naHHhIX 

cneKTPOMeTpa. K FASTBUS 11onKJI10'ia10Tc.11 .llOIT011HIHCJihH0 coTHH 
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H3MepHTeJihHbIX KaHa.nos BHyrpeHHeii M11weHH HYKJIOTPOHA. B Hacrmnuee 
speM51 s FASTBUS eCTb Monym1 qmpMbI LeCroy - 1885F(96-Km1a.%11b1it 15-

pmpROHblll AIJ,Il), I 872A(64-KaHaJlbHblU l 2-pmp.Rc)11b111 Hl~fl), 
ISIOCAT(KaJ1116po60'lllblU Moc)y,ib), FVSBI-9210(Ko11mponnep m1111b1 FASTBUS c 
6ypep11oii nw.tRmb10). Annapaiypa s CTaHnapTe FASTBUS 11MeeT plln 

onpeneneHHhIX npe11Mymecrs no cpasHeHHJO c CAMAC 11 VME, Hanp11Mep, 

noCTHraeTCll 3HaLJHTeJibHO 6oJiblliall IIHTerpaUHll ll3Mep11TeJibHbIX KaHaJIOB, o6MeH 

naHHhIX no w11He FASTBUS nocniraer 70 Mera6aiiT B ceKyHny. Annapaiypa 

FASTBUS no,nKJIJOLJaeTcll K rperbeMy npoueccopHoMy MonynJO FIC-8234 no w11He 

VSB LJepe3 MO.QYJib FVSBI-9210/11/. K HaCTOllWeMy speMeHH c03,naHa 
3HaLJHTeJibHall LJaCTh nporpaMMHoro o6ecneLJeHHll ,nJlll pa6oThI c 3TOtt annapaiypoii 

s CTaHnapTe FASTBUS. Pa3pa6aThIBaeTCll nonb3osaTeJibCKHtt npaiisep, KOTOpb1tt 

nepechmaer naHHhie no w11He FASTBUS B pelKHMe 6noLJHOH nepenaLJH naHHbIX 

KaHa.na npllMOro nociyna c Monyneii ~ 11 B~ s 6ycpepHyJO naMllTh Monynll 

FASTBUS FVSBI-9210. IlpononJKaeTcll pa3BHTHe nporpaMMHoro 06ecneLJeH1rn 

Heo6xon11Moro nnll BKJIJO'leHHll annapaiypb1 s CTaHnapTe FASTBUS B c11cTeMy 

c6opa naHHhIX cneKTpoMerpa. 

5. IBM PCB CIICTEME CEO PA ,l.l.AHHhlX 

B COCTaBe CHCTeMbl c6opa naHHbIX cneKTpOMeTpa HCnOJib3YJOTCll nsa KOMnbI-OTepa 

rnna IBM PC. .[{aHHhie c npoueccopHbIX Monyneii VME no CeTH Ethernet 

nociynaJOT B IBM PC ,nJill rpacjJHLJecKoro npencTasneHHll Tononorn11 co6hITHH, 

HaKOnJieHHll H oi-o6paJKeHHll rHCTOrpaMM. .[{nll 3TOro 6hIJI pa3pa6oTaH naKeT 

nporpaMM DAD3D/12/. Han11caHhie Ha ll3bIKe "Cu" nporpaMMbI npe,nHa3Ha'leHhI 

,UJlll c6opa, o6pa60TKH, OT06paJKeHHll naHHbIX B pea.nhHOM speMeH11 C 

3KCnepttMeHTaJibHblX cpH3U'leCKHX yCTaHOBOK. IlaKeT nocrpoeH no npHHUHny 

MHOroKaHaJibHOro aHa.nH3aTopa H xapaKTepH3YeTCll 60JibllillM Ha6opoM 
cpyHKUHOHaJibHbIX B03MOlKHOCTett: npyJKeCKHH llHTepcpeiic C nOJJb30BaTeJieM, pa6oTa 

C OKHaMH, nOMepJKKa MblWKll,' 3KCnpecc-o6pa60TKa ,naHHbIX, O,nHO-, ,nByMepHbie 

pe111neHTHbie 11 ncesnorncrorpaMMhI, oTo6paJKeHne naHHbIX s xone 11x Ha6opa. B 
HaCTOJllUee speMJl 3TOT naKeT HCnOJib3yeTCll Ha HeCKOJibKHX cneKrpOMerpax. 

B xone Ha6opa naHHbIX npn BbICOKOH 3arpy3Ke cneKrpOMerpa TOJibKO MaJiall 

LJaCTh oT o6mero noToKa naHHhIX MOJKeT 6hITh nepenaHa s IBM PC no JIOKaJibHOtt 
cer11 Ethernet. TaK KaK Ha nornqecKoM yposHe nponycKHall cnoco6HOCTh Ethernet 

He no,nHHMaeTCll BbIIIIe 200-300 KllJI06attT B CeKYny. Ilo3TOMY B HaCTOlllUee speMll 
3HaLJHTeJihHall qaCTb nporpaMMHoro o6ecneLJeHHll 3Kcnpecc-o6pa6oTKH c IBM PC 

nepeHoc11Tcll Ha npoueccopHbie Monym1 VME FIC-8234, LJTO no3BOJIHT 

ocymeCTBJlllTb He TOJlbKO c6op, HO H 3KCnpecc-o6pa6oTKY naHHblX Ha 

pacnpeneneHHOH MHoronpoueccopHoii MOlUHOCTH s xone 3Kcnep11MeHTa ·s nonHOM 
06-teMe. B nepcneKTnBe IBM PC 6ynyr 11cnoJib3oBaThCll s KaLJeCTBe KOHCOJIH 

onepaTopa H rpacjJHLJeCKOH CTaHUllll ,nJill OT06paJKeHHll pe3yJihTaTOB 3KCnpecc

o6pa6oTKll naHHblX ll3 pacnpeneJieHHOH MHOronpoueccopHOH MOlUHOCTH. 
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6. :JAKJIIOl-lEHlIE 

Ha cneKTpoMerpe C<l>EPA B OIUII1 AJJll 3Kcnep11MeHTOB cp11311K11 BbJCOKHx· 
:rnepniii 11cnonb3yeTcll MHoronpoueccopHall pacnpeneneHHall Bb1LJ11cm1TeJ1bHall 

MOIUHOCTb. B HaCTOllll.lee speMll 11cnonh3YIOTCll Tp11 npoueccopHbIX MOAYJill FIC-

8234 s KpeiiTe VME nnll c6opa naHHbIX 113 nsyx BeTBeH annpaiypb1 CAMAC. 
Pa3pa6oTaHHOe nporpaMMHOe 06ecne'leH1!e c6opa naHHbIX B CBOeM COCTaBe 

COAeplKHT nporpaMMbl nOJib30BaTeJibCKIIX npoueccoB II nOJib30BaTeJibCKlle 

CHCTeMHbJe npaiisepbl. 3TH nporpaMMbl pea.nH3YJOT o6pa60TKY npepbIBaHIIH, 

napa.nneJibHOe C'IHTbIBaH11e cpparMeHTOB co6hITHH, IIX BOCCTaHOBJieH11e, 6JIO'IHYIO, 

nepeAaLJy naHHbIX no w11He VME s peJKHMe KaHa.na npllMoro nociyna, nepenaLJy 

naHHblX no CeTH Ethernet, HaKOnJieHIIC rHCTOrpaMM, OT06palKeH11e Tonononrn 

co6hITIIH II rnCTorpaM Ha IBM PC. 11.ner pa3pa6oTKa nporpaMMHOro o6ecneLJeHllll 

llJlll 3KCnpecc-o6pa6oTKII Ha pacnpeAeJieHHOH Bbl'IIICJIIITCJlbHOH MOIUHOCTII Ha 

OCHOBe HcnOJib30BaHHll BTOpbIX annapaTHbIX npoueccopoB FIC-8234 II 6onee 

aKTHBHOM np11MeHeHHII Wl!Hbl. VME B MClKnpoueccopHOM B3a11MonettCTBIIII. 

IlpononJKaeTCll pa3pa60TKa nporpaMM llJlll nonoJIHIITeJJbHOro BKJIIO'lelillll B CIICTeMy 

c6opa na.HHbIX KOMnneKca annapaiypb1 B cTaHnapTe FASTBUS c 6onee •1eM 300 
H3MepHTeJihHblX KaHaJIOB BHyrpeHHCH Ml!WeHII caepxnpoBOllllll.lero YCKOpllTeJill 
HYKJIOTPOH. 

Pa3pa6oTaHHble nporpaMMHbIC cpe,nCTBa CIICTCMbl c6opa naHHblX llJlll 
pacnpeneJieHHOH MHOronpoueccopHOH MOIUHOCTII n03BOJIHJll1 nonHllTb 
3cpcpeKTIIBHOCTb pa60Tbl cneKTpOMeTpa B nsa pa3a. 
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H1-1Ki-fcpop0B A.C.,.num,p A.B., MaHbHKOB n.K. 
PaJBHTHe HHcpqpMa~ILOHHOH CHCTeMhI c6opa :uaiHbIX «MORAINE» 

-~ Pl0:%-495 

·--
/ . . '"' .j : ·' · B J:{aHHo~ pa6oTe ;;pe.acTaane11ri pa3_!!H~He ~_rorpaM~_11oro 06ec_~e1.Jemui _c1-1cTeMhI, 

Jl.TJ.SI c6opa .aaHHhIX_ ~<MORAINE». Ha cneKTpoMeTPe C<I>EI'A co3.11;i.eTCH _Muoronpo- · 
ueccopHaH pacnpe.ae.rieIH!all-:'B~'lHCJIHTeJibllrul ~!OlUHOCTh .. B ee 'cocniB _'ii~omii Tpl-1 
npoueccopHblX i.m.aymtB CTaHJiapfe VME, cneu1-1aninttpoBaH1Ibie MO.UY~" B CTaH: 

. .aapTe .FAS TB us. T{)H~ nepCOHaJihllblX. KOMilbIOTepa Tl-Illa. IBM PC, o6be.UHHeHHblX . 
,JIOKaJihHOH · ce_ThlO Ethernet. )lJIH ipex 'npoueccopUbIX Mo.ay.riett • VME._ pa3pa60TaH~O 
npOfPID,JMH~e o6ecne'leHHe. C Otto XJ!paimHeT. tJT_e1m~i1 cppan.1e_~TOB co6hrr1-1H BiflP,Oc 

• ueq:optthle ~m.ayirn VME, 11cnoJihJ):'eT 6no'IHYJO. nepe.aa'ly .uau11h1x no rnm,e • VME 
• . . . \> ~ ,- '-, - ·"" - - • ✓ 

B pe)KHMe Kairn.lfa npHMOffi .llOCTyna;. BOCCTaHaBJIHBaeT co6bmui,. ilepe.uaeT,.UaHHhle 
. B. JIO~MbHYJO. ce1'1> AJl}I_. 3KCnpec~~o6pacio;KI-I, JamfChiBaeT;_ .aal!Hhle . 11/ ~11ern11He 1 

' 

_HO~lfTeJIH Jl.Tlji .oFF~line o_6pa6oTKH. l1cnonb30'3ijHHe pacnpe.uenettttoii ~hl'lHCJIHTe.r11;0 l: < ~ 
-HOH MOIUHOCTH no3B0Jllill0 B .UBa pa3a )'BeJIH'lHTh ::icpcpeKTHBHOCTh pa6oThl_ cneKTpo-

1 MeTpa·3~-;-c_4eTriap_annenh_HOfO-lC'lHTblBaHH.SI ipparMe!1:ro~·co6blTHH. - . . . ; 
, , , •: ~ , •-: ". •·. -, - r • • ·--

~ ! ' 

Pa6orn.Bh1qo1rn·eifa B Jla6opaTppi-IH BbICOKH~ ::111eprnii Ol151l1. -: 
,,. • •~I \• • •, •• .::___·,:~•.> - .-••'. •;, -:. ...... •_•, -•~ 0 •• .---, _•• •, •• 

· Coo6me1me 061,emrnemioro HHcrmyra »JleP,11ux ucc.neJlQBaHHii. Jly611a; 1996\ 
- - ' . . . . ' ' ,'' -· . ' --.,'" .. ~-- .. . ·_.- - .- ' - ' 

., 
/ 
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-..... ,· 

' _·~- ---·· - ".. . >'-/_-., ,_,'.:~·---•'~} ·. - ·.' -

~ikiforov:AS., Pilyai::A.V,, f:Aan_iakov P.K. ·· _ . . . .. --~ . • Pl0-96-495, 
Development of the Data•Acquisition· SystemJ<MORAINE>;:, 
• : . ' -- > -:,. . :_' .. ·~ • ' ' :. ·_. . . . . ' .. . . • .. ' . ·. ,· . : . . . 
- . _This p!}blicatiq_n presents the software development 9fµie· data, acquisition. 

•' system· «MORAnirn;>,. The•. distributed : multiprocessor· system. _·is . desig~ed 
. for .•• the'- spectrometer SPHERE:. The. _system.· consists of three YM.f processor 
modules, speciali~ed FAST-BUS modules; thn;e personal computers (IBM PC)type 
networked with local. Ethernet. The software IS developed Jar three VME pro~essor 
modules. It contrqls the reatli~g 

1of e~enl: fr~gm~~ts into~VME processor modules 
and uses ·data· block transfer via direct memory access; reconstructs the events, 

.transfers data i~to the local network 
1

for on-line a'nalysis and i:eco~di data 9il 'external. 
·media for OFF.;,line analysis. The u'sage of the distributed computer syst\:rri allows 
one ·to duplicate_Jhe' efficienfy' of, the spectrometer. due t,o paraUel, reading, event· 
fragments.' ' .. ' . , ' . . . . .... 

'- .r • _, 5 • • • ~~ • • , • • •" -• •_.- r' • ~, 

, __ The investigation '.has beeri performed_at the"Labo!"atory of High E-riergies, JlNR. 
. ' ' . . . . .\ ,· ' . ' 

/_ .-_,, I 

' - :· . ~ - .. - ·_ - : - . . : -.- -~ -. . . . - ..,_· '. - ;". . . '· ." - ,· - ·- . ' ' 

C~mmunication of the· Joint Institute. for Nuclear Research. 'Dubna; 1996 
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