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1. BBEAEHHE 

[\nfl KonneKH1BHoro ycKOPI-1Teilfl TfllKeJlbiX I-10HOB KYTH-20 pa3pa6oTa­
Ha MHOrOMaWI-1HHaR CI-1CTeMa, peaJli-13Y~~afl $YHK41-11-1 c6opa, OT06palKeHI-1fl 
I-1H$OpMa41-11-1 1-1 KOHTPOilR HaA napaMeTpaMI-1 YCKOpi-1TeJlfl. KonneKTI-1BH~A 

YCKOPI-1TeJlb KaK o6beKT ynpaBJleHI-1R I-1MeeT PfiA oco6eHHOCTeA: 
a/ 60JlbWOe 41-1CJ10 OAHOTI-1nH~X CI-1CTeM 1-1 napaMeTpOB, nOAJlelKa~I-1X 

I-13MepeHI-1~ 1-1 KOHTPOil~; 

6/ nOB~WeHHafl 4aCTOTa Cpa6aT~BaHI-1fl; 
B/ B~COKI-1A YPOBeHb 3JleKTPI-14eCKI-1X nOMeX, C03AaBaeM~X YCKOpH­

TeJleM,I-1 AP· 
C y4eTOM 3TI-1X YCilOBI-1A pa3pa6oTaHHafl CI-1CTeMa BKJ1~4aeT B ce6f! 

MI-1H!-1-3BM CM-4, MI-1Kpo-3BM "3neKTPOHI-1Ka-60", MHKpo-3BM KM001 111 Ha 
ocHose HHTEn-8080 H annapaTypy B cTaHAapTe KAMAK. CTpyKTypa cH­
cTeM~ H3o6palKeHa Ha pHc.1, rAe cnnowHoA IlHHHeA noKa3aH~ 4aCTH, 
peaJll-13oBaHH~e B HaCTOf!Qee speMfl. B Ha6op BHeWHHX ycTpoAcTB 3BM 
CM-4 BXOART TPH TepMHHana MERA-7953, AHCKH MERA-9425, rH6KHe 
A1-1CKH CM-5608, KOHTponnep KpeATa KAMAK ~06-a, TeneBH3HOHH~e Mo­
HHTOPbl, nOAKil~4eHHble 4epe3 HHTep$eAc~ s cTaHi:\apTe KAMAK. MHKpo­
~~M, B KOH$Hrypa41-1~ KOTOp~X BXOART TOJlbKO KOHTPOilJlep~ Kpe~TOB 

KAI1AK 1-1 TepMHHailbl, 1-1Me~T nocTOfiHHble 3anoMHHa~~He ycTpoAcTBa. 
Bee MelKMaWHHHble CBfi3H peaJlH30BaHbl Ha nOCJleAOBaTeJlbHbiX HHTep$eA­
cax-perHCTpax KAMAK KH021. nepeAa4a HH$OpMa4HH s o6o1-1x Hanpas­
neHHfiX ocy~ecTBJlReTcfl no6HTHO co cKopocTb~ 1~25 M6HT/c. TaKafl 
CTPYKTypa MHOrOMaWHHHOA CHCTeM~ n03BOJlf!eT npoBOAHTb no3TanHy~ 

OTpa60TKy H BBOA B 3KCnnyaTa4H~ OTAeJlbHbiX nOACHCTeM. 
B AaHHoA pa6oTe paccMaTpi-1Ba~Tcfl pe3yilbTaT~ nepsoro 3Tana 

C03AaHHfl CHCTeMbl ynpaBJleHHfl, 4eJ1b KOTOporo, KPOMe peweHHR npaKTH-
4eCKHX 3aAa4, - noJly4HTb He06XOAI-1M~A OnbiT no npHMeHeHH~ MHO­
roMaWHHH~X CHCTeM B 06JlaCTH ynpaBJleHHA YCKOpHTeJlf!MH. 
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PHc.J. CTpyKTypa MHOrOMamHH­

HOH CHC TCMbl. 
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2. 06U(EE Om1CAHI1E CI1CTEMbl 

Cy~ecTBY~~a~ c~cTeMa, KOTOpa~ a nepcneKT~ee 6yAeT o6DeA~H~Tb 
BOKpyr M~H~-MaW~H~ HeCKOnbKO M~Kpo-3BM, pa36~eaeTC~ Ha nOAC~CTe­
M~. Ho)I(HO BbiAen~Tb anapM- noAC~cTeMy 121 ~3MepeH~~ napaMeTpoe, 
nOAC~CTeMy ~3MepeH~~ epeMeHH~X ~HTepsanos, nOAC~CTeMy OT06pa)l(e­
HH~ HH¢OpMa4HH, CB~3H C OnepaTOPOM ~ AP.nOCKOnbKy paspa60T4HKaM 
OTAenbHbiX nOACHCTeM He06XOAHMO T04HO 3HaTb npHH4Hn B3aHMOAeHCT­
BH~ Me)I(AY np04eccaMH, npoTeKa~~HMH B pa3HbiX nOAC~CTeMaX, 4ene­
coo6pa3HO C03AaHHe cooTBeTcTBY~~e.:i HepapxHH npoToKonoe. AaHHa~ 
CHCTeMa, nOCTpOeHHa~ Ha 6ase MHHH-3BM, MHKpo-3BM H annapaTyp~ 
KAMAK, xapaKTepH3Y~~a~c~ OTHOCHTenbHO HH3KOH CTOHMOCTb~ H orpa­
HH4eHHOH npOH3BOAHTenbHOCTb~, OTHOCHTC~ K Knaccy noKanbH~X 
ceTe.:i 131 • CpeAH Tpe6oeaHHH, npeAD~Bn~eM~X npH nocTpoeHHH TaKHX 
CHCTeM, OCHOBH~MH ~Bn~~TC~ MHHHM~3a4~~ epeMeHH nepeAa4H H ynpo­
~eHHa~ CTPYKTypa, 

An~ HaH6onee nonHoro YAOBneTeopeHH~ 3THX Tpe6oeaHHH e~6paHa 
3Be3A006pa3Ha~ CTPYKTypa C~CTeM~ C MHHH-3BM B 4eHTpe /UM/ ~ 
paAHanbHO pacnono)l(eHHbiMH MHKpo-3BM nep~¢epHHHbiX MOAyne.:i /nM/. 
3aAa4~, pewaeM~e nepH¢epHAH~M~ 3BM,- ynpaeneHHe annapaTypoA 
KAMAK, npeAeapHTenbHa~ o6pa6oTKa HH¢opMa4HH ~ ce~3b c 4eHTpanb­
HoA 3BM. nocKOnbKY nepH¢epHHHble MOAYn~ He HMe~T ceoe.:i BHeWHeH 
naM~TH H YCTPOHCTB BBOAa nporpaMM, TO 3arpy3Ka nporpaMM OCy~ecT­
Bn~eTC~ H3 4eHTpanbHOH MaWHHbl, 3TO, C OAHOH. CTOPOHbl, cy~ecT­
BeHHO o6ner4aeT caMv noouenvov sanvcKa cHcTeMbl, c novro.:i,- Han~-

4He TOnbKO MHH~ManbHOrO o6opyAOBaHH~ Ha 3BM, npH6nH)I(eHHOH K 06 
06DeKTY, yeenH4~BaeT HaAe)I(HQCTb CHCTeM~ B 4en0M, nepe4HCneHH~e 

¢aKTOpbl onpeAen~~T cocTae nporpaMMHoro o6ecne4eHH~ nepH¢ep~HH~x 
MOAyneH Ha 6a3e 3BM 11 3neKTPOHHKa-6011

: 

Ha4anbHbiH sarpy34HK, paspa6oTaHH~A Ha oc~oee a6con~THoro 
sarpy34HKa An~ 3TOA 3BM ~ noseon~~~~A sarpy)l(aTb nporpaMMbl 4epes 
Kl1021 a a6con~THOM ¢opMaTe, 11MeeTc~ B03MO)I(HOCTb aeTOMaTH4ecKoro 
sanycKa nporpaMM, sarpy34~K sanHcaH a nocTo~HHoe sanoMHHa~~ee 
ycTpOHCTBO /nn3Y/. 
- nporpaMMa CB~3H C 4eHTpanbHOH MaWHHOH, 

nporpaMMa-HHTepnpeTaTOP KOMaHAHOrO ~3~Ka, 
- nporpaMMa o6cny)I(~BaHH~ 6noKOB KAMAK. 

Bee nepe4HcneHHble nporpaMMbl, KpoMe a6con~THoro sarpy34HKa, 
sarpy)l(a~Tc~ ~3 UM. 

nporpaMMHOe o6ecne4eH~e MHKpo-3BM KM01, KOTOpa~ ynpaen~eT CHH­
XPOH~3aTOpOM yCKOPHTen~, o6naAaeT 6onbWeH CaMOCTO~TenbHOCTb~/4/ 
OcHOBH~e nporpaMMbl nOAC~CTeM~ CHHXPOH~3aTopa sanHCaH~ B nn3Y. 
06MeH c UM ocy~ecTen~eTc~ TonbKO AaHHbiMH, xpaH~~~M~c~ a rnaeHOM 
apx~se. 

nporpaMMHOe o6ecne4eHHe LlM B~nonH~eT cneAY~~He 3aAa4~: 
1 • OpraHH3a4~~ ce~s~ c nep~¢epHAHbiMH MOAYn~MH. 

2. noAAep)l(aH~e AHanora c onepaTOPOM. 
3, 11HTepnpeTa4H~ KOMaHAHOrO ~3~Ka, 
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4. 06pa60TKa HH¢OpMa4HH, 
5. ApxHeHpoeaH~e ~H¢opMa4~H. 
6, 0To6pa)l(eHHe HH¢OpMa4~H. 

np~ B~6ope onepa4~0HHOH CHCTeM~ An~ UM Y4HT~eanocb, 4TO An~ 
M~HH-3BM, np~MeH~eM~x a CHcTeMax ynpaeneHH~, )l(enaTenbH~ cne­
AY~He pe)I(HM~ pa6oTbl: MHorononbsoeaTenbCKHH, MynbTHnporpaMMH­
poeaH~~, pa3AeneHH~ epeMeHH, naKeTHbiH pe)I(HM o6pa60TK~, HHTepaKTHB­
H~H pe)I(HM, a TaK)I(e pa3BHT~e B03MO)I(H0CTH BBOAa H B~BOAa/ 5/, Ta­
KHMH B03MO)I(HOCT~MH o6naAaeT nocTasn~eMa~ c 3BM CM-4 onePa4HOHHa~ 
cHcTeMa RSX-M. 

3aMeTHM, 4TO pe3HAeHTHa~ 4aCTb RSX-M saHHMaeT 6onbwe MecTa 
a onepaTHBHOH naM~TH, 4eM MOHHTop~ APYrHx cHCTeM An~ CM 3BM, 
H peaK4H~ Ha npep~eaHHe xy)l(e, 4eM, HanpHMep, a RT-11. 0AHaKo 
An~ KOHKpeTHoro cny4a~ HcnonbsoeaHH~ 3BM CM-4 a Ka4ecTee 4eHTpanb­
Ho.:1 opraHH3Y~~eH MaWHHbl B noKanbHOH CeTH 3TH Ka4eCTBa onepa4HOH­
HOH CHCTeMbl YAOBneTBOPHTenbHbl H An~ nOAAep)I(HBaH~~ pe)I(HMa HHTepaK­
THBHOH pa60Tbl, H An~ 06pa60TKH HH¢0pMa4HH, nOCTyna~~eH H3 nepH­
¢epHHHbiX MaWHH. 6biCTPOAeHCTBy~~He np04eCCbl o6pa6an1Ba~TC~ nM, 
pa6oTa~HMH 6e3 QC, 4TO o6ecne4HBaeT MHHHManbHOe epeM~ peaK4HH 
Ha npep~eaHHe. B AanbHe.:iweM npeAnonaraeTC~ HCnOnb30BaTb Ha nH 
onepa4HOHH~e C~CTeM~, Y KOTOp~X peaK4H~ Ha npep~BaHH~ MHHHMH3H­
poeaHa. 

OcHOBHOH npHH4Hn nocTpoeHH~ nporpaMMHoro o6ecne4eHH~ UM - Mo­
AYnbHOCTb. B CHCTeMe, nocTpoeHHOH no MOAYnbHOMY npHH4Hny, A0-
6aeneHHe e~e OAHoro KaHana peanHsyeTc~ npHcoeAHHeHHeM cooTeeT-
---. ··-···. . . . 1!:- ~ .. - - -- - - ,- ... 
'- • DJrvw.r•" uJ •v"uo na D\..IC:A y lJUDn11J\ lllJUI ~dMMNUI U UUt:!L.IIt::"'ft::Hti1H. \IIYHK-

4HOHanbHa~ cxeMa nporpaMMHoro o6ecne4eHH~ UM npHBeAeHa Ha pHc.2. 
nporpaMMHOe o6ecne4eHHe UH COCTOHT H3 pe3HAeHTHoro APa.:ieepa ycT­
POHCTBa ce~3H TFDRV, KOTop~.:i YAOBneTeopAeT cTaHAaPTY RSX-M H 
nporpaMMbl PULT, peanHsoeaHHo.:i a Ka4ecTee nonbsoeaTenbCKOH 3aAa4H, 

nporpaMMa PULT pa6oTaeT B oeepneAHOM pe)I(HMe. Pe3HAeHTH~MH 

4acT~MH ~an~~Tc~ o6~He 6noKH, MOAYnH, o6cny)I(HBa~~He eHeWHHe ycT­
po.:icTea H BCTpOeHHble 11 nporpaMMH~e APa.:ieepbl11 YCTPOHCTB OT06pa)l(e­
HH~ HH¢OpMa4HH, npHKnaAH~e MOAYn~ 3arpy~a~TC~ B onepaTHBHY~ 
naM~Tb a npo4ecce pa6oTbl. Pa6oTa nporpaMMbl PULT opraHH30BoHa 
C HCnOnb30BaHHeM CTaHAapTH~X B03M0)1(HQCTeH onepa4HOHHOH CHCTeMbl 
RSX-M I ac~HXPOHHbiX CHC TeMHbiX noeyweK, ceMa¢opoe, ¢a.:inoeo.:1 cH­
cTeM~ HAp./. BHeWHHe ycTpo.:icTea paccMaTpHea~Tc~·nporpaMMOH 
PULT KaK ycTpo.:icTea c norH4eCKHMH HOMepaM~. Oco6~M ycTpo.:icTBOM 
~enAeTc~ TepM~Han onepaTopa. 3To - 4acTHoe ycTpo.:icTeo a onepa-

PHc.2, ~YHKUHOHanbHaH cxeMa 
rrporpaMMHoro o6ecrre~eHHH, 
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~HOHHO~ cHcTeMe RSX-M, HacTpoeHHoe Ha pemHM HHTepaKTH8HO~ pa-
6oTbl, Ha Hero nporpaMMa 8bi80AHT C80IO nOACKa3KY PULT>>."nporpaM­
MH~e APa~8ep~11 o6cnymH8aHHH Tene8H3HOHH~X MOHHTOp08 - CHHXpOH­
Hble noAnporpaMMbl, peanH3YIO~He OTOfipameHHe nHHH~, rpa4JHK08, TeKc­
T08, 

3. CnOCOo OPfAH~3AU~~ 06MEHA AAHHbiM~ 

JloKanbHble CeTH OT8e4aiOT ofi~HM Tpefio8aHHHM K nepeAa4e AaHHbiX 
MemAY 38M. npoTOKOn~ ynpa8neHHH C8H3bl0 8 HHX peanH3YIOT OCH08Hble 
4JYHK~HH no CHHXpOHH3a~HH, fiy4JepH3a~HH H KOHTpOniO npa8HnbHOCTH 
nepeAa4H 131 • 

npoTOKOn~ HHmHero yp08HH 8 noKanbH~X CeTHX CTPOHTCH C y4eTOM 
YHHKanbH~X C80~CT8 3THX CeTe~, 4T06~ npOTOKOn~ 8~COKOro yp08HH, 
8 C8010 04epeAb, MOrnH 80CnOnb308aTbCH 3THMM C80~CT8aMH, 06~4HO 
npOTOKOnbl HHmHero yp08HH o6ecne4H8aiOT C03AaHMe 8HpTyanbHOrO Ka­
Hana HH4JOpMa~MH 8 npHMOM H ofipaTHOM Hanpa8neHMHX, BHpTyanbH~~ 

KaHan peanM3yeTcH KaK npo~ecc nocneA08aTenbHO~ AOCTa8KH naKeTa 
aApecaTy. 

npoTOKOn 4JH3M4eCKOrO yp08HH peanM3~eTCH annapaTHO Ha 6a3e 
MOAYnH nocneA08aTenbHO~ C8H3H K~Q 21

1 11
. npoTOKOn KaHanbHOrO 

ypo8HH peanM3yeTcH APa~8epoM 880Aa 8bi80Aa TFDRV H nporpaMMO~ 
PllLT. 

npa~8eP TFDRV YA08neT80PHeT OCH08H~M Tpe6o8aHHHM, npeA~H8nHe­

M~M CHCTeMO~ K CTaHAaPTH~M APa~8epaM, 0H peanH3yeT 3anMCb M 4Te­
HMe norH4eCKHX finOK08 0 a TaKme 4JYHK~HIO aHHynMp08aHHH onepa~MM 
880Aa-8bi80Aa. npa~8ep o6cnymH8aeT 11 Ta~M ayT 11 ycTpO~CT8. OH no3-
80nHeT nonb308aTenbCKO~ nporpaMMe ofipa~aTbCH K yCTpO~CT8y C8H3H 
4epe3 norH4eCKH~ HOMep ycTpO~CT8a M CTaHAapTHbl~ 3anpoc QIO. npo­
rpaMMHOe ofiecne4eHHe nM MMeeT aHanorH4HYIO MHOroyp08He8yiO CTpyK­
Typy. B3aMMOAe~CT8He KOMnoHeHT nporpaMMHOro o6ecne4eHHH UM M nM 
COOT8eTCT8Y~HX YP08He~ onpeAenHeTCH pa3pa6oTaHHbiMM npOTOKOnaMH, 
AnH CHHXPOHH3a~HM coo6~eHM~ pa3pa6oTaH 6a~T-opHeHTHpo8aHH~~ npo­
TOKon KaHanbHOro YP08HH, npM pa3pa6oTKe Y4MT~8ancH on~T npMMe­
HeHHH npOTOKOn08 8 noKanbH~X CeTHX/3 /~ 

/liJp11c 
npu•Hit/Uil't¥ 

lltlpec 
"V~IIIItlmVIJKQ 

11-Na-./•ma 

~ 

l(oiJ ,..,u6~ru 
KONmpD,6Nall 
CI/MHQ 
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06MeH COOfi~eHHHMH OC~eCT8nH­
eTCH Ha OCH08e noc~nKH KOMaHA~ 
M nony4eHMH nOAT8epmAeHMH, ~op­

MaT~ KOMaHA~ H OT8eTa npH8eAeH~ 
Ha pMc.3. Coo6~eHMH npeACTa8-
nHIOT co6o~ KaAPbl nepeMeHHO~ AnH­
H~. Cnyme6HaR MH4JopMa~MH 3aHHMaeT 

PHc,3. ~OpMaT rraKeTOB o6MeHa. 

I,,} 
I 
'I 

~)·il 
\ 

' 

nHTb 6a~T08, Ha4ano coo6~eHMH MAeHTH$H~HpyeTCH no KOAY npMeMHMKa. 
EcnM KOA owH6o4eH, nony4eHHaH HH4JOpMa~HH HrHopMpyeTcH, 8 cny4ae 
npa8HnbHoro aApeca npHeMHHKa ocy~ecT8nHeTcH npo8epKa npa8HnbHo­
cTH nepeAa4H no KOHTpOnbHO~ CYMMe. 

0CH08HYIO 4aCTb 8peMeHH KaHanbl CBR3M CHCTeMbl HaXOAHTCH B co­
CTOHHMH 3anpoca Ha npHeM coo6~eHHH, no Tpe6o8aHMIO onepaTopa HnH 
o6~eKTa MHM~MMpyeTcH nepeAa4a, npo~ecc nepeAa4H HMeeT cneAYIO~He 
4Ja3bl: ''AHHYnMpoaaHMe 3anpoca Ha BBOA'', ''nepeAa4a coo6~eHHH'', 
"OmHAaHHe OTBeTa11

, 
11AHanH3 OTBeTa 11

, 6 cny4ae OfiHapymeHMH OWH6Klo1 
npo~ecc nepeAa4H noaTopHeTCH MHoroKpaTHO, Ha pHc.4 noKa3aH~ 4Ja3~ 
HOpManbHOrO M KOH~nHKTHOrO npo~eCC08 nepeAa4H H npHeMa, npo~ecc 

npHeMa BKnJ04aeT ~a3bl: ''npMeM coo6~eHHH 11 , ''AHanH3 coo6~eHHH 11 , 
''nocbJnKa OT8eTa 11

, 0Tpa60TKa KOH~nMKTH~X CMTya~H~ BeAeTCR C y4e­
TOM 6onee 8~CoKoro npMOPHTeTa npo~ecca npMeMa HaA npo~eccoM ne­
peAa4M, nocKonbKY npo~ecc nepeAa4H BKnJ04aeT a ce6H ~a3y "AHHynH­
poeaHMe 3anpoca Ha npMeM", nep.eAa4a ocy~ecTenHeTcH TOnbKo nocne 
3aeepweHMH npHeMa. KamAbl~ KaHan HMeeT ABa 6y4Jepa AnH npHeMa 
H nepeAa4M, 4TO n03BOnHeT aCHHXPOHHO npHHHMaTb H B~C~naTb COOfi­
~eHMH, 

nnH B3aMMOAe~CTBHH MemAY npo~eccaMH pa3pafioTaH ynpo~eHHbl~ 
npoToKon o6MeHa e~coKoro ypoeHH, CyTb ero 3aKnl04aeTcH e TOM, 
4TO B KaApe yKa3~BaeTCH KOA eapHaHTa npo~ecca /CM, PMC.3/. 

npeAnomeHHbl~ cnoco6 o6MeHa MH~OpMa~He~ Aan YAOBneTBOPMTenbHbl~ 
pe3ynbTaT npM peanH3a~MH OfiMeHa COOfi~eHMHMH B MHOrOMaWMHHO~ 
rurTP~P vnn~RnP~~a wnnnPwTug~~IM vrwnnuTPnPM ~VT~-?n RnPMa MPWn\1 

- - - - ... ··o- ---- - - - - "'- I - - -.-- - - ..... 

MOMeHTOM H3AaHMH KOMaHAbl onepaTOPOM M MOMeHTOM nony4eHHH nOATBep­
mAeHMH OT nepH4JepH~HO~ 3BM, npHMepHO paBHOe 1,5 C,, anonHe corna­
cyeTCH c peaK~He~ 4enoeeKa-onepaTopa. Wcnonb30BaHHe cooTeeT­
CTBYIO~e~ MepapXHM npOTOKOnOB n03BOnHeT B AanbHe~WeM yny4WMTb 
epeMH peaK~MH CMCTeM~, H3MeHHB npOTOKOn HHmHero ypOBHR, He ~3-
MeHHH B ~enoM CHCTeMy, npoTOKOn B~COKOrO ypOBHH, B CBOIO 04epeAb, 
npeAYCMaTpMaaeT npOCTYIO B03MOmHOCTb paCWMpeHMH CHCTeMbl B fiYAY~eM, 

4. nP~KilAnHOE nPOfPAMMHOE 06ECnE4EH~E 

Ha OCHOBe nepe4MCneHHbiX CpeACTB C03AaHO npMKnaAHOe nporpaMMHOe 
o6ecne4eHMe AnH cneAY~MX nOACHcTeM: 

1. noACHCTeMa C8H3M C onepaTOPOM M OTOfipameHMH HH~OpMa~MM 

nnH Hee pa3pa6oTaH KOMaHAH~~ R3~K. YcTaHOBKa napaMeTp08 npo­
M3BOAMTCH MeTOAOM Knl04ea~x enos. Cy~ecTayeT npaeMno YMOn4aHMH 
AnH COCTOHHMH Knl04e~. 3TO npa8MnO npoMnniOCTpMpyeM Ha npHMepe KO­
MaHA~ 3ac~nKM TafinM~~ MaCOK B nOACMCTeMy KOHTpOnH HaA napaMeTpa­
MM: 

PULT » SET /LP/R/N:l • 

5 



PHc. 4. BapHaHTbi rrpou;eccoB rre­
pep;atrH. 

YKa3aH~ TpH Kn~4a, KOTOp~e 03Ha-
4a~T, 4TO oneparop aaKa3~8aer 
npOTOKOnHp08aHHe HH$OpMa~HH Ha 

1 1 ~ -· kr•;c,--=' "'' , t ne4aTa~ll.leM ycrpoi1cT8e, 4TeHHe 
HH$OpMa~HH H3 apXH8a H HOMep 
rpe6yeMoA ra6nH~~. B AaHHOM cny-
4ae An~ yMeHbWeHH~ 8peMeHH Ha-
AaHH~ KOMaHA~ YA06Hee yKa3aTb 

HOMep, a He HM~ $ai1na. Ta me KOMaHAa 6ea ~8Horo yKa3aHH~ Kn~4ei1 
npH8eAeT K TOMy, 4TO He 6yAeT npOTOKOnHp08aHH~ H o6paiJ.IeHH~ K ap­
XH8y. Ecn~ KOMaHAY conpo8omAaer MHoro cnyme6Hoi1 HH$OpMa~HH, ~e­
necoo6paaHo nonb3o8aTbC~ $opMoi1 AHanora THna 11 80npoc-oT8eT". 
Bee 80npoc~ H OT8eT~ 8 CHCTeMe CTaHAaPTH~, 4TO o6ner4aeT HX 3a­
nOMHHaHHe. ApXH8 C03AaH Ha 6a3e CTaHAapTHOH $ai1n080H C~CTeM~. 

npH C03AaHHH C~CTeM ynpa8neHH~ CTOHT 3aAa4a HH$OPMHP08aHH~ 
oneparopo8 o ee 803MOmHocr~x. nepe4eHb 803MOmHocrei1 B~Aaerc~ 
cHcTeMoA npH Hcnonb308aHHH KOMaHA~ HELP.Oneparop, He3HaKoM~i1 
C KaKHM-nH60 ~Me~ll.I~MC~ 8 CHCTeMe 8HAOM cep8~Ca, np~ nOMOIJ.I~ KO­
MaHAbl Momer nony4~Tb nOAP06Hy~ cnpa8Ky o HeM. HH$OPMa~H~, nocry­
na~ll.la~ K onepaTopy, 8~80AHTC~ 8 8HAe Ta6nH~ cpeAH~X 3Ha4eHH~, 
AHCnepcHi1, a TaKme 8 8HAe rHCTOrpaMM MrH08eHH~X 3Ha4eH~H napa­
MeTp08. Bo3MOmHo AY6nHpo8aHHe HH$OpMa~HH c 3KpaHa repMHHana one­
~a·u~d Hd uyMary. ~H~OpMa~H~ 0 TeKYIJ.IHX 3Ha4eHH~X napaMeTp08 
no~8n~erc~ Ha 3KpaHe rene8~3HOHHoro MOHHTopa TVl. Bropoi1 rene8H-
3HOHH~i1 MOHHTOp TV2 ~8n~eTC~ 4aCTH~M YCTPOHCT80M anapM-noA­
CHCTeM~ ynpa8neH~~ YCKOPHTeneM. 

2. AnapM-nOACHcTeMa 

0Ha noa8on~eT oneparopy KOHTponHpoeaTb cocro~HHe y3no8 
pHren~. 8 cny4ae yxoAa napaMeTpo8 H3 3aAaHH~x npeAeno8 Ha 
re oneparopa 3aropaerc~ npeAynpemAa~IJ.IHi1 cHrHan. 

3. noACHCTeMa H3MepeHH~ napaMeTp08 

YCKO­
nynb-

noaeon~eT 3aAa8aTb paanH4H~e pemHM~ H3MepeHH~ napaMerpo8 yc­
KOPHTenR: OAHOKpaTHOe H3MepeHHe, H3MepeHHe cpeAHero 3Ha4eHH~, 
H3MepeHHe TeKyiJ.Iero 3Ha4eHH~ napaMeTp08. nep8H4Ha~ o6pa60TKa 
npOH3BOAHTC~ C Y4eTOM KanH6p0804H~X KPH8~X. 

4. noACHCTeMa H3MepeHH~ 8peMeHHb!X HHTep8an08 

3Ta nOAC~CTeMa AaeT 803MOmHOCTb oneparopy cneAHTb 3a MOMeHTOM 
cpa6ar~eaHH~ MOAyn~ropo8, paa~pocoM H3MepeHH~x 3Ha4eHHi1. Ynpa8n~~ 

6 

3aAepmKaMH 1 onepaTOp MOmeT cneAHTb 3a MOMeHTOM cpa6aTbl8aHH~ MO­
AYn~TOP08 Ha rene8H3HOHHOM MOHHTope TVl. 

5. noACHCTeMa ynpa8neHH~ TOKaMH reHepaTOp08 BOAOPOAa 

no380n~eT H3Mep~Tb, OT06pamaTb H3MepeHH~e 3Ha4eH~~ TOK08. 
C ee noMOIJ.Ib~ OCyiJ.IeCTBn~eTC~ aBTOMaTH4eCKHH B~80A TOK08 Ha 3aAaH­
Hbli1 ypo8eHb 8 Te4eHHe 3aAaHHoro npoMemyTKa 8peMeHH, nna8Hoe H 
AHCKpeTHoe perynHpoeaHHe OTAenbHbiX KaHano8 oneparopoM 8 HHTepaK­
THBHOM pemHMe. 

B peaynbTaTe npo8eAeHHR pa6or no peanHaa~HH nep8oro 3Tana 
C03AaHH~ C~CTeMbl c6opa, o6pa60TKH H OT06pameHH~ HH$OpMa~HH 3ano­
>KeHbl OCHOBbl opraHH3a~HH MHOrOMaWHHHOrO KOMnneKCa, pacnpeAeneH~ 

$YHK~HH MemAY 38M, 3anomeH~ OCH08~ npOTOKOnOB 06MeHa pa3nH4H~X 
ypoeHei1, KOMaHAHoro ~3b1Ka oneparopa, apXH8a H cnpa804Hoi1 cHcre­
Mbl; peanH308aH~ anropHTM~ c6opa, o6pa6oTKH H oro6pameHH~ HH$op­
Ma~HH An~ pa3nH4H~X OOACHCTeM YCKOPHTen~. 

Co3AaHHa~ cHcTeMa Hcnonb308anacb npH nycKoHanaA04H~X pa6orax 
Ha ycKOPHTene KYTH-20 H 8 npo~ecce ero 3Kcnnyara~HH. 
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~3AaTen&CKHH OTAen 06~eAHHeHHOrO HHCTHTYT8 RAePHbiX HCcneAOB8HHA 

~y6oaMK n.8., HHKMH B.~ •• CaeHKo T.n. 10-83-223 
OporpaMMHOe o6ecne4eHMe CMCTeMW c6opa, o6pa60TKH H OTo6pa•eHHA HH~OpMa~HH 
AnA KOnneKTHBHOrO yCKOPHTenA TA*enwx HOHOB . 

~A KOnneKTHBHOrO yCKOPHTenA TA*enWX HOHOB KYTH-20 pa3pa6oTaHa MHOrOMa­
WHHHaA CHCTeMa, peanH3~aA ~YHK~HH c6opa, OTo6pa.eHHA H~OpMa~HH H KOHTpOnA 
HaA napaMeTpaMH YCKOPHTenA. CHcTeMa nocTpOeHa Ha 6a3e MHHH-38M CM-4, 
MHKpo-3BM "3neKTpoHHKa-60" H annapaTypw KAHAK. Ha nepaoM 3Tane C03AaHHA cH­
cTeMw 3ano•eHW OCHOBW opraHH3a~HH MHOrOMaWHHHOrO KOMnneKca. PacnpeAeneHW 
~YHK~HH Me~y 38M, 3ano•eHW OCHOBW npOTOKOnOB o6MeHa pa3nH4HWX ypO&HeH, KO­
MaHAHOrO A3WKa onepaTopa, apXHBa H cnpaB04HOH CHCTeMW. CHcTeMa HMeeT 3Be3AO­
o6pa3HyQ CTpyKTypy. OporpaMMHOe o6ecne4eHHe ~eHTpanbHOH MaWHHW nocTpoeHo c 
HCnOnb30BaHHeM CTaHAaPTHWX 803MO*HOCTeH onepa~HOHHOH CHCTeMW RSX-M. OporpaM­
MHOe o6ecne4eHHe nep~epHHHWX MOAyneH 3arpy•aeTCA H3 ~eHTpanbHOH MaWHHW, 
PeanH3oaaHW anropHTMw c6opa, o6pa6oTKH H oTo6pa•eHHA HH~opMa~HH AnA pa3nH4-
Hbix nOACHCTeM YCKOPHTenA, C03AaHHaR CHCTeMa HCnOnb30BanaCb npH nyCKOHanaA04-
HWX pa6oTaX no YCKOPHTeno KYTH-20 H B npo~ecce ero 3KCnnyaTa~HH, 

Pa6oTa awnonHeHa a 0TAene Hoawx MeToAOB ycKopeHHA OHRH. 

C~eHMe 06oeAHHeHHoro HHCTHTyTa AAepHwx MccneaoaaHMH. AY5Ha 1983 

Dubovik L.V., lnkin V.D . , Saenko T.P. 
Software of the Oata Acquisition, Processing 
for Heavy lon Collective Accelerator 

10-83-223 
and Reflection System 

Multicomputer system for heavy ion collective accelerator has been 
designed. The system is intended for data acquisition, data reflection and 
control for the accelerator parameters. The system is constructed on 
the base .of the SM-4, the E-60 microcomputers and on CAMAC system. At the 
first stage of the system constructing the base o f multicomputer system 
architecture is designed . Functions of computers in mult i computer system 
are defined. The basic protocols, operators's command language, archives 
and Information system are realised. The system has a star-structure. The 
software of the central machine is constructed with the help of standard 
means of the RSX-M operating system. The peripheral machine programs are 
loaded from a central computer. The algorithms of data acquisition proces­
sing and reflection, for accelerator subsystem are designed. The system 
has been used in the process of the accelerator testing and exploitation. 

The investiqation has been performed at the Department of New 
Acceleration Methods, JINR . 
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