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Pa3pa6oTaHhl npnHu;Hnhl opraHH3au;nn annapaTypb1 H nporpaMMHoro o6ec
neqeHnsi: pacnpeAe.neHHOii cncTeMhl aBTOMaTH3au;nn Ha peaKTope IIBP-2, no
CTpoeHHoii Ha 6a3e annapaTyphl B CTattAapTe VME. IIpeAJIO)KeHHasi: opraHH3a
u;nsi: o6ecneqnBaeT MaKCHMaJibHYIO nponyCKHYIO cnoco6HOCTb CHCTeMhl HaKOil
JieHHSI cneKTpOMeTpnqecKoii HHcpOpMau;nn, Il03BOJISieT peaJIH30BaTI, 
AOCTaTOqHo CJIO)KHYIO MeTOAHKY npoBeAeHHSI 3KCnepHMeHTa, CBSI3aHHYIO C He
o6XOAHMOCTblO OAHOBpeMeHHOro ynpaBJieHHSI H Ha6JIIOAeHHSI pa3JIHqHhIX napa
MeTpOB H ycTpoiiCTB ycTaHOBKH, o6ecneqnBaeT B03M0)KH0CTb YAaJieHHOI'O yn
paBJieHHSI cncTeMoii qepe3 ceTb ETHERNET. B pa6oTe KpaTKO npeACTaBJieHhl 
peaJIH30BaHHbie KOMilOHeHThl CHCTeMbl. 

Pa6oTa BhIIlOJIHeHa B Jia6opaTOpnn HeiiTpOHHoii cpn3HKH HM. lI.M.<l>paHKa 
OUSIH. 
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IIepeBOA aBTopoB 
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Organization of the Distributed System in the VME Standard 
for Experiments Automation at the IBR-2 Reactor 
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The main principles for hardware and · software organization of the 
distributed experiment automation system at the IBR-2 reactor are worked out. 
The system is built on the basis of the electronics in the VME standard. This 
organization gives us the maximum of throughput of spectrometrical data 
acquisition system, allows us to implement the complicated method of 
experiment performance, which needs the simultaneous control of different 
devices and viewing parameters of the instrument, allows user to remote control 
of the experiment via ETHERNET network. A brief presentation of the 
components for this system is done. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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8 Jfa6opaTOplrn Heil:TpOHl!OH !pllJilKll IlMeHil M.M.<I>paHKa O6be,llMHeHHOro 

HHCTIITyra JI,nepHbIX IICCJie,[(OBUHIIM rrpoBO,[(JITCJI IlCCJie,llOBUHHJI B o6JiaCTII, q>IIJIIKM 

TBep,ll0f0 Tena. B 3KcrrepnMeHTax TUKOf0 po)la o6bI'IHO IICII0JH,3)'10TCJI T0l.Jel.{Hhie 

,lleTeKT0pbI II ClICTeMhI. Il3 T0'lel.{HhIX )leTeKTopoB, a TaIOKe 0,llH0- Il ,llByxK00p,llMHUTHhie 

no3HUHOHHO-<rYJ3CTBHTeJihHhie · ,lleTeKTophr , (rrq,z:i:). ,ll;ereKTophr pemcTpMPYJOT 

pacceJIHHbie Ha 06pa3ue HeHTp0HhI. KIDK,noe co6hlTtte (perncTpaUHR HeHTpOHa 

.lleTeKTopoM) xapaKTepn3yeTCJI cJie,llYJOIUIIMH rrapaMeTpaMM: BpeMeHeM rrponera, K0/l0M 

H0Mepa ,lleTeKT0pa MJIIl K00p,llttHaT Ha rrq,z:i:, MHTeHCilBHOCTh BX0,llH0fO IT0T0KU 

HH<pOpMUUHH C0CTUBmieT OK0JI0 2 • 106 co6./c .. B · npouecce IlJMepeHHM o6bI'IHO 

HaKarrnnaaIOTCJI · crreKTphI Heil:TpoHOB no apeMeHn nponera. CneKTp M0)KeT 6hITh 

npe,llcrnri.irett B BH)le rncTorpaMMhI, 0Tpa)Ka10meil. pacnpe,lleJieHne HeHTpOHOB no 

BpeMeHII nponeni Il HOMepy ,lleTeKTOpa MJIH IT03IIUIIII:Ha rrq,z:i:, 8 3KcnepMMeHTax l.JaCTO 

IICIIOJih3YIOTCJI ycTpOHCTBa peryJinpoBaHHJI TeMneparypbI Ha o6pa3ue (B IIIHpOKOM 

,llHaTIU30He), MexaHII3MhI ynpaBJieHHJI ITOJIO)KeHneM ,lleTeKT0pOB Il npocTpaHCTBeHHOH 

opHeHmuneil: o6pa3ua. Pe)Ke o6ecrreqnaaeTcR ynpaBJieHne )laBJieHneM, BJiroKHOCThIO, 

HallpIDKeHHOCThIO MarHIITHOfO ITOJIJI II T.IT. CooTBeCTBeHHO npOBO,llJITCJI IlCCJie)l0BaHHJI, 

CBlI3aHHhie C Il3MepeHIIeM BpeMeHHhIX cneKTpOB HeHTpOHOB rrpn PaJJIM'IHhIX ycJIOBllilX 

Ha o6paJue. 

8 HaCTOJIIIIee BpeMJI )lJIJI aBTOMaTII3IIPOBaHHOf0 ynpaBJieHHJI ycTaHOBKaMII Il 

rrpoueccoM npoBe,lleHHJI 3KCnep11MeHTOB IlCITOJih3)'10TCJI CHCTeMhI, ITOCTpOeHHhie Ha 

6a3e nepcoHaJihHhIX K0MIThIOTepoB Tttna IBM PC/AT-386 II anrraparyphr KAMAK. 
O,llHaKO pU3BIITIIe MeTO,l(IIKM . IIJMepeHIIM, Y13eJIMl.JeH11e KOJIII'lecTBa ynpaBmieMhIX II 

KOHTp0JIIIpyeMbIX napaMeTp0B, Y13eJIMl.JeH11e KOJIIll.JeCTBa Il YCJIO)KHeHHe IlCITOJib3yeMbIX 

B 3Kcnep11MeHTe ,lleTeKTOpOB Il3MeHMJIII Tpe6oBaHHJI, npe,llbJIBmieMbie K CIICTeMaM 

aBTOMaTH3UUMH ,llaHHoro Tllna 3KCnep11MeHT0B B JIH<I> OM51M. CoJ,llaHMe c11cTeM 

aBTOMaTII3aUIIII cneKTpOMeTpMl.JeCKIIX 3KCITepHMeHTOB C Ka'leCTBeHHO HOBbIMII 

3KCIIJIYaTaUHOHHhIMII xapaKTepIICTIIKaMII Tpe6yeT ITPIIMeHeHHJI COBpeMeHHOH 

3JieKTpOHHOH TeXHilKM, Ilo3TOMY 6bill0 perneHO )lJIJI ynpaBmIIOmHX CIICTeM 

IICIIOJibJOBaTh annaparypy· B crnff)lapre VME, a TaIOKe coBpeMeHHbie nepcoHa.JihHhre 

KOMIThIOTePhI II pa6ol.Jne CTaHUIIH, BKJIIO'leHHhre B e)lHHYJO ceTu ETHERNET. 

KoMIIJieKc pa3pa6aThIBaeMblX nporpaMMHo-anrrapaTHhIX cpe,llCTB BKJIIOl.JaeT 

CIICTeMy HaKoIIJieHHJI M ynpaBJieHHJI cneKTpoMeTpOM Ha 6UJe annaparypbl a CTUH)lUpTe 

VME, a . TaIOKe rpacpM'leCKMM HHTepqieil.c ITOJibJOBUTeJIJI Ha 6UJe COBpeMeHHbIX 

nepCOHaJibHhIX KOMITbIOTepoB Il pa60l.JIIX CTaHUilH, o6be,llMHeHHhIX e,llIIHOM 

BhI'IIICJIIITeJihHOH ceTbIO ETHERNET. )];AA peaJIM3aUMil cncTeMhI MCITOJihJOBaHa 

3JieKTp0HHKa B crnH)lapTe VME c npoueccopoM Motorolla 68020/68030 npottJBO,llCTBa 

<pIIPM CompControl (HH,llepJIUH/lbI) M PEP (CIIIA), pa6ora10maH no.I( ynpaBJieHMeM 

MYJibTIIITporpaMMHOM onepauIIOHHOH CllCTeMhI peaJibHOfO Bpe'MeHH OS-9. . . 

B ceTh ETHERNET BKJIIO'leHhI TaIOKe q>aHJI~cepBeph1 na6opaTOpIIII, KOTopbie 

Moryr 6bITh IICITOJibJOBaHhl ITPil pa6ore CHCTeM aBTOMaTII3aUIIH 3KCIIepIIMeHTOB. <I>at'm

cepBephl rrpe,llCTaBmIIOT co6oil: ,[(Be MarnIIHhI SPARCServer 2 c ,llOITOJIHIITeJihHhIMII 

,lllICKOBblMH 

JiaJepHhIMil 

HaKOIIIITeJIJIMII, CTpIIMepHhIMil JieHTaMII II nepe3aITIIChIBaeMhlMil 

,llllCKaMil r~~;~M~~I,I~O~ (6_9,ll,ie fO,lla) xpaHeHHJI ,llaHHhIX. Ha 



• 
HeKOTOpbIX pa60'IHX CTilHUIDIX TaIOKe ycTailaBmIBalOTCJI ,UOIIOJIHHTCJibHbIC YCTpOMCTBa 

,nJIJI xpaHeHHH ,uaHHbIX, H B 3TOM CJIY'lae OHM urpa!OT pOJib crreunanHJHPOBaHHblX 

cepnepon ,nJIJI KaKoi1:-nu6o rpyrrrrhr HJIH cneKTpoMerpa. 

CllCTeMa HaKoIIJiemrn 

CucTeMa HaKOIIJICHHH ,uaHHbIX ,nJIJI paccMaTPHBaeMoro THIIa CIICKTpOMerpOB 

rrpe,uHaJHa'leHa ,nJIJI perucrpauuu u HaKormeHHH · crreKTpoB (pacrrpe,ueneHHH) 

HCMTPOHOB no BpCMCHH rrponera C HCIIOJihJOBaHHCM IIOJHUHOHHO-'IYBCTBHTCJibHblX 

,UeTCKTOpOB H MHOfO,UeTCKTOpHbIX CHCTCM. B pe:iyJibTaTe 'HJMepeHHM B naMJITH 

KOMilblOTepa q>OpMnpyeTCJI CIICKTP pacrrpe,ueneHHJI 3aperncrpupoBaHHbIX HCMTPOHOB no 

npeMeHn nponern u HOMepy ,uereKTopa HJiu· rroJuuuotti-i:hrM· rpyrrnaM Ha nq)],_ Ha 

puc.1 IlOKaJaHa CTpYKTYPU HaKOIIJICHHOfO B TaKOM pe)KUMC cneKTpa. . 
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HBAO 

Time -of-flight channels 

Puc. 1. CTPYKTYPa HHq>OpMauuu B cneKrpe 

OTMeTHM, 'ITO B · 0,UHOM ycTaHOBKe C UCJiblO TIOBbIIIICHHH' 3q>q>CKTHBHOCTH 

HCIIOJihJOBaHHH BpeMeHH peaKTopa O,UHOBpCMCHHO MOryT (B JaBHCHMOCTH OT XapaKrepa 

IIPOBO,UHMbIX HJMepeHHH) HCIIOJihJOBaTbCJI HCCKOJibKO paJJinqHbIX ,ueTeKTopl-ibIX 

CHCTCM. IlpnqeM CHCTCMa UBTOMaTHJaUHH ,UOJDKHa o6ecrreqHTb HJMepeHue BpeMeHHbIX 

crreKTpOB n o6brqHoM HHKpeMeHTHOM pe)KUMC.H n pe.lKHMe BpeMCHHOfO CKaHupoBaHHH, 

KOr,ua 'lepe3 3a,llUHHOC · Bpewr HaKOIIJieHne B IIHKpeMCHTHOM pe)KUMC nepeKJIJOqaeTCH 

HU CJIC,UYJOll(HM yqacTOK naMJITn. 

B OCHOBY opraHHJUUHH CHCTCMbl HaKOIIJICHIIH IIOJIO)KCHa anrrapaTHM 

peannJaUirn npouecca . HaKOIIJICHIIH CITCKTPOMeTpnqeCKHX ,UUHHbIX B IIHKpeMeHTHYIO 

6ycpepHYJO ITUMHTb. <l>yttKUHOHaJibHaH cxeMa 3JieKTPOHHKH, npe,UHaJHaqeHHOM ,nJIJI 

KO,UHpOBUHHJI u HUKOITJiemrn ,UaHHblX npe,ucrnBJieHa HU pnc.2. 
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Pnc. 2 •. CTpyKTYPHUH txeMa anrrapazyphl HUKOITJieHHH ,UUHHblX OT CIICTeMhl TOL(e'IHhlX 

,ueTeKrnpon 11 OlJ)J, 

KaK BH,UHO HJ pncyHKa, KO,UHpy10111aH annapaTypa ,!l,JIH KU)KD,Oro 

JaperncrpnpOBUHHoro C06bJTHH onpe,uemieT HOMep BpeMem!Oro KUHaJia II HOMep 

,ueTeKTOpa B MHoroi:i.eTeKTOpHOH CIICTeMe ,um IlOJIIUIIOHHOi\ rpynIIbl Ha OlJ)J,, KOTOpble 

KOMIIOHYJOTCH B 0,L(IIH KO,U co6bITHH. Ko.u co6bITllH nocTynaeT Ha BXO,U l!HKpeMeHTHOII 

6y<j)epHOH IIUMHTH, KOTOpM npn IIOJJYLleHllH 3TOro KO,lla Ha BXO;J,e llf1Tepnpen1pyeT ero 

KaK KO,ll anpeca tt annapaTHbIM cnoco6oM yBe11w11maeT 11a enmrnuy co;1epJK11Moe 
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w1eM.KH no 3TOMY aupt!cy (TaKHM o6pa30M OCYil\eCTBJIHeTCH annapaTHaH _copTHPOBKa 
cneKTPOMeTPIPiecKnx naHHhlX). 

B TaKoM pe)KHMe annapazypa HaKonnemm pa6orneT 6,:3 apeMeHHoro 
CKaHnpoaaHUH. Ecnn )Ke CHCTeMa pa6oTaeT a pe)KHMe BpeMeHHOfO CK.lHHPOBaHUH, TO 
KO.!l, BKmoqaJOIUHll HOMep BpeMeHHOfO KaHana H KO.!I HOMepa )leTeKTOpa nnn no3HUIIH, 
noczynaeT Ha . BXO.!I 6noKa, KOTOphlll Bhlpa6aThIBaeT )lOnonmnenhHO KO.!l 6a30BOfO 
aupeca II . K<>MnoHyeT ero C nonyqeHHhlM KO.!IOM. PeJynhTHpyJOIUHll KO)l 
HHTepnpen1pyeTCH KaK KO.!I aupeca 6ycpepHOll IIaM.lITH, IIOCTyrraeT Ha BXO)l 
HHKpeMeHTHOll naMHTH H o6pa6aThIBaeTCH, KaK OIIHCaHO BhIIUe. Ko)l 6aJOBOf0 aupeca 
MeHHeTCH Ha· e,llllHHUY no HCTeqeHHH Ja,uaHHOro apeMeH11 3KCII03HUIIH (B Haqane 
II3MepeHHll OH paBeH HynJO) H COOTBeTCTByeT HOMepy Ka,upa (apeMeHHOfO cneKTpa 
HellTPOHOB, rronyqeHHOfO 3a apeMH 3KCII03IIUHU OT neTeKTopa nnu )leTeKTOpHoiI 
ClfCTeMhI). 

HaKorrneHue cneKTPOMeTPuqecKnx naHHhIX OCYil\eCTIIJUJeTCH no KaHany IIpHMOfO 
.!IOCTyrra HerrocpencTBeHHO B HHKpeMeHTHyJO 6ycpepHyIO naM.lITh 6e3 yqacTUH 
KOMIIhJOTepa. TaKHM cnoco6oM o6ecrrequaaeTCH MHHUMMhH0e MepTB0e BpeM.lI 
perHCTPaUHH ,!laHHhIX. 

KonnqeCTBO HCIIOflh3yeMhIX )leTeKTOpOB nnH no3HUHOHHhIX rpyrrn: Ha rrq,u, 
KOnnqecTBO , apeMeHHhIX KaHanoa, IllHPHHa KaHana 3a)laJOTCH IIOflh30BaTeneM rrpH 
IIO)lfOTOBKe cneKTPOMeTPa K H3MepeHHHM. JlerKo BH)leTh, qTo OT 3THX napaMeTPOB 
3aa11cnT Heo6xo)llfMhIM. o6oeM 6ycpepHoil. naM.lITlf )lJUI HaKorrneHUH cneKTPa. .ll:nH 
paJnnqHhIX THnOB H3MepeHHll TPe6yeMhlll o6beM 6ycpepHOll rrar.mTH cocTaBnHeT OT 
IM6aih no l6M6ail.T. TaK KaK Ha O.!IHOM cneKTPOMeTPe MO)KeT Hcnonh3oBaThCH 
HeCKOflhKO neTeKTOpOB nnu )leTeKTOPHhIX CHCTeM, TO )lJUI CHCTeMhI HaKorrneHH.lI 
Tpe6yeTCH coorneTCTByJOIUee Konnqecrno KoMrrneKTOB KO.!IHPY!OlllHX YCTPOM.CTB H 
nHKpeMeHTHhIX 6ycpepHhIX rrar.mTeil.. ' . 

B cocTaB ciic:reMhI HaKorrneHUH BXO)lHT cne)lyJOmne :::1neKTPOHHh1e YCTPOM.CTBa B 
crnH.!lpTe VME, crreunanhHo pa3pa60TaHHbie )lJUI )laHHoro Knacca Ja)laq: 

l )nporpaMMHpyeMhIM. reHeparnp HoMepa apeMeHHoro KaHana (Time-of-Flight 
Channel Generator) - rrpenHaJHaqeH )lJUI orrpe)leneHUH . apeMeHn nponern 
3aperHCTPHPOBaHHOfO neTeKTOPOM HeM.TPOHa (BpeM.lI rrponeTa HaqnHaeT cncqnThIBaThCH 
OT cnrHana "CrnpT". peaKTopa). -- Ko)l apeMeHn nponern n HBnHeTCH HOMepoM 
BpeMeHHOfO Kattana. llJnpHHa BpeMeHHbIX KaHanOB MO.lKeT 3a)laBaTbCH HH)llfBH)lyanbHO. 
BpeMeHHaH IUKana .· (urnpHHhl BpeMeHHbIX KaHanOB )lJUI Bcero H3MepneMoro 
BpeMeHHOro cneKTPa HeM.TpOHOB) BhJqncm1eTCH, 11 3aIIHCbIBaeTCH B . YCTP0M.CTBO 
rrporpaMMOll npH nonroTOBKe arrrrapazyph! K 3KCIIepHMeHzy B 3aBHClIMOCTH OT 3a)laHUH 
cpH3HKa. MaKCHManhHQ_e qttcno BpeMeHHbIX KaHanOB - 4096. lIIHpHHa apeMeHHoro 
KaHana MO)KeT BaphHpoBaThCH OT 500 HC .!IO 32 Mc; . 

2)Ko)lHpOBllllIK HOMepa )leTeKTopa (Detector Number Encoder)- rrpe)lHaJHaqeH 
MH KO)llipoaaHUH HOMepa )leTeKTopa B MHOfO)leTeKTOPHOll CHCTeMe (MaKClIMMbHOe 
KonuqecTBO "ToqeqHhIX" )leTeKTopoB :_, 64, MaKCHManbHO )lOnyCTHMaH 3arpy3Ka no 
Ka)K)lOMY )leTeKTOpy - 3·106 mm./c); 

3)KO.!IHPOBIUHK KO)la KOOp)lHHaThl X Ha II03HUHOHHO-qyBCTBHTenhHOM )leTeKTope 
(Position Number Encoder) - npe)lHaJttaqeH )lJUI onpe)leneHUH u KO)lttpoBaHUH 
KOOPJlHHaThl Ha O)lHOKOOP.!IHHaTHOM. n03HUHOHHo-qyaCTBHTenbHOM )leTeKTope, r)le 
rrpoH30IIIna perHCTPaUHH HeM.TPOHa. MaKCHMMbHOe Konnqecrno II03HUHll paBHO 64; 

4)KO)lHpOBIUHK KO.!IOB KOOp)lHHaT X H y Ha )lByxKOOp,!lHHaTHOM no3HUHOHHO
qyacTBUTenhHOM .!leTeKTope (Position Number Encoder) - npe)lHaJHa'IeH )lJUI 
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orrpeneneHUH H KO.!IHPOBaHUH no3HUHH Ha ,!lByxKOOp)lHHaTHOM no3HUHOHHO
qyacTBHTenhHOM ,!leTeKTope, rne npOH30IIIna perHCTPaUUH HellTPOHa. MaKCHMMbHOe 
Konw1ecrno noJHUHOHHhIX rpyrrn no Ka)K)loil. KoopnnHaTe cocTaBnHeT 64; 

5)ycTPoil.crno apeMeHHoro cKaHHPOBaHUH (Base Address Generator) 
npcnHa3HaqeHO MH cpopMHpOBaHUH 6aJOBOfO aupeca yqacTKa HHKpeMeHTHOll 
6ycpepHoil. naMHTH, rne HaKarrnHBaeTCH rHCTorpaMMa (cneKTP pacnpe,n;eneHUH 
Beil.TpoHoB no apeMeHH rrponern). naJOBbIM. aupec rrepeKnJOqaeTC.lI Ha rrocnenoaaTenhHO 
paCIIOflO)KeHHbie yqaCTKH BCHKlill pa3 no UCTe'IeHHH BpeMeHH 3KCil03HUHH (apeM.lI 
HaKonneHH.lI 0.!IHOM. rHCTOrpaMMbI). BpeM.lI -3KCn03HUHH MO)KeT aapbnpoaaTbCH OT 1 .!lO 
65535 HMrrynhCOB (cnrHanOB "CrnpT"). Ceil.qac CHrHanbI "CTapT" CJie.!lyJOT c qacTOTOH 
5ru. Pa3Mep fHCTOrpaMMbl MO)KeT COCTaBnHTb OT 256 .!lO 128K 16-paJpH.!IHbIX CJIOB. 
MaKCHMMbHhlll o6oeM rraMHTH )lJUI HaKorrneHUH fHCTorpaM, c KOTOpoil. MO)KeT 
pa6oTaTb 3TO ycTpOCTBO, COCTaBnHeT 2M6ail.rn; 

6)HHKpeMeHTHaH 6ycpepHaH nHMHTh (Histogram Memory) npenHaJHaqeHa )lJUI 

HaKorrnemm rHcTOrpaMM: Ha BXO.!l 3TOf0 YCTPOM.CTBa qepe3 BHeIUHHH pa3'heM Ha 
rrepenHell naHenn IIOCTyrraeT KO)l, KOTOPblll lIHTepnpeTHpyeTCH KaK a)lpeC nqeil.KH, 
co.n;ep)l(JfMOe KOTopoil. cne,n;yeT yaeJil.fqJITb Ha I. 3zy onepaun10 YCTPOllCTBO BbIIlOnIDieT 
aBTOMaTHqeCKH IIpH noczyrrneirnn KO,!la Ha BXO.!l. O6beM 6ycpepHOll IIaM.lITH - 2 M6afu, 
Meprnoe BpeM.lI - 500 HC. Co CTOPOHhI IIIHHbI VME HHKpeMeHTHaH 6ycpepHaH naMHTb 
rrpe,!lCTaBnHeT co6oil. o6bNHOe 3ailOMHHaJOmee YCTPOllCTBO, KOTOpoe B nJ06oil. MOMeHT 
HCnOJih3yeTCH )lJUI onepauHil. 'ITeHUH/JanHCH/TeCTIIpOBaHUH (B TOM qucne lI BO BpeM.lI 
HaKonneHHH fHCTOrpaMMbI 6e3 yxynIIIeHUH xapaKTepHCTHK pa6oTbI). 

CttcTeMa yrrpaBJieHIDI o6opy,n;oBaHMeM crreKTpoMeTpa 

CncTeMa yrrpaBJieHHH crreKTPOMCTPOM o6ecneqHBaeT yrrpaBJieHne 
MeXaHnqecKHMH qacTHMlI cneKTPOMeTPa u YCJIOBUHMH Ha o6paJue. MexaHnqecKoe 
o6opy,n;oBaHHe CIIeKTPOMeTPOB BKnJOqaeT IlOBOpOTHbie rrnaTcpOpMbI, Ha KOTOpbIX 
ycTaHOBneHhI ,n;eTeKTopbI, rOHHOMeTPbI, HCilOJlb3yeMbie )lJUI ynpaBneHUH _opnemauHell 
06pa3ua B npOCTPaHCTBe, KacceTbI C Ha6opOM o6pa3U,OB H T.II. YnpaaneHHe ycnOBHHMH 
Ha 06pa3ue B nepByJO oqepe.n;h CBH3aHO C yrrpaaneHHeM H . KOHTPOJieM TeMrrepaTYPhI 
o6paJua. ·· 

YrrpaaneHne .!lBHraTeJIHMH MexaHnqeCKHX qacTeil. crreKTPOMeTPa OCYil\eCTBnHeTc.lI 
qepe3 perHCTPbI BBO.!la-BhIBO.!la' peanH30BaHHbie B BH)le 3fleKTPOHHhIX 6JIOKOB VME. 
IIono)KeHue oceil. orrpe,n;eJIHeTC.lI c ITOMO!llhID naT'inK0B rrono)KeHHH, ycTaHOBneHHbIX Ha 
OCHX MexaHH3MOB, HJIH cneuHanhHbIX MeTOK - "KOHUeBHKOB", KOTOpbre no3BOIDTTOT 
rrporpaMMHbIM nyTeM onpe,n;eJIHTb IlOJIO)KeHHe Ka)K)lOll H3 oceft. Ecnn Ha KaKOM.-JIH6o 
ocn ncnonh3yeTCH ,n;arqnK rrono)KeHUH, TO OH nocioHHHo "rroMHHT" KO.!l ITOJIO)KeHHH 
OCH B KOOp.!llIHaTaX YCTPOM.CTBa. ,UoCTaTOqHO npoqnTaTh 3TOT KO.!l, JI rrporpaMMa MO)KeT 
yrrpaBnHTb 3TOll OCblO. Ecnn )Ke IlOJIO)KeHne OCH TPe6yeTcJi orrpeneJIHTb C IIOMOIIJ,blO 
ycTaHOBneHHbIX ''KoHUeBHKOB", . TO pepen HaqanoM pa60TbI C 3a)laHHOll OCblO 
He06XO.!lHMO BhlIIOJIHHTb . aBTOMa'fHllecKyJO np011eJIYl)y orrpe,n;eneHHH rrono)KeHUH OCH 
nn6o KO.!I TeKYil\ero IIOflO)KeHHH OCH 3a)laeT 110Jlh30BaTeJih. Ilo~ne Toro, KaK HCXO.!lHOe 
noJio)KeHHe oceil. orrpeneneHo, rrporpaMMa, npn BhrnOnHeHnu noCJie)lyJOIUHX KOMaH.!l, 
BCHKHM. pa3 BbNHCJIHeT TeKYil\ee IIOflO)KeHHe oceil. II coxpaIDieT 3TY lIHq>OpMaUHJO B 
cpall.Jle COCTOHHUH CHCTeMbI. 
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IlpJI He06XO,llJIMOCTII, Ha OCHOBe 3HaHllil oco6eHHOCTelf JICCJie)lyeMbIX o6pa3UOB 

JI COOTBeTCTBeHHO nonyqaeMbIX cIIeK'JPOB, MO)KHO pa3pa60TaTb. aBTOMaTJiqecKIIe 

rrpoue.zzypbl IIOIICKa 3a,llaHHOro IlOJIO)KeHllil KpIICTaJIJiorpacpnqecKIIX IIJIOCKOCTeH 

OTHOCIITeJibHO rryqKa HeHTpOHOB. 

,I]jm JICCJie,llOBaHIIlf,. CBJI3aHHbIX C JI3MeHeHIIeM TeMrrepaTyPhI JICII0Jlb3YIOTCH 

neqII paJJinqHOlf MOIUHOCTJI, Il03BOJIJIIOIUJie · rrpmiOJllITb m:~Jie)loBaHllil B nmpoKOM 

)lJiaIIaJOHe TeMrrepaTyP (OT KOMHaTHOlf JlO 1000° C), a TaK)Ke pecppII)KepaTOpbl 

II03BOJIJIIOIUIIe pa6oTaTb B )lJiana30He TeMrrepaTyP OT KOMHaTHOlf JlO 8 K. 
YrrpaBJieHIIe · pecppJI)KepaTOpaMJI OCYIUeCTBJIJieTcH qepe3 rrocpe,llCTBo 

IIOCJie)lOBaTeJihHOlf JIJIHJIJI CBJI3II RS485 (IIJIII B03MO)KH0 IICIIOJlb30BaHIIe IIHTepq>eHca 

GPIB). Henocpe,llcTBeHHO anropIITMhI pa6oThI peqipII)KepaTOpa B paJJIIIqHhIX pe)Kl!Max 

peaJIII3YIOTCJI npOMbIIIDieHHbIMII YCTpOHCTBaMII ynpaBJieHllil. OT KOMilbIOTepa (IIJIII OT 

CIICTeMbI aBTOMaTII3aUIIII 3K_cnepIIMeHTa) Heo6XO,llIIMO TOJibKO IlOCbillaTb KOMaH,llbl 

ynpaBJiemm 3TIIM ycTpOHCTBOM. 

YnpaBJieHIIe neqaMII OCYIUeCTBJUJ:eTCJI qepe3 BXO)lHbie II BhIXO,llHbie perIICTphI, 

ycTaHOBJieHHble B KpeHTe VME: 8 3TOM cnyqae anropIITMbl perynIIpOBaHllil )lOJI)KHa 

BhIIIOJIHJITh ynpaBJIJIIOIUaH nporpaMMa sKcnepIIMeHTa B CIICTeMe VME. OcHoBHhie 

pe)Kl!Mbl ynpaBJieHim TeMnepaTyPOH, KOTOpbie Tpe6yroTCJI IlOJlb30BaTeJIIO B rrpouecce 

3KCIIepIIMeHTa, CJieLlYIOIUIIe: 

- HarpeBaHIIe (IIJIII OXJIIDK,lleHIIe) C MaKCIIMaJibHQ B03MO)KH0lf CKOpOCThIO; 

- HarpeBaHIIe (IIJIII OXJia)K)leHIIe) C 3a)laHHOlf CKOpOCThIO; 

- CTa6IIJIII3aUllil TeMnepazypbI Ha 3a,llaHHOM ypOBHe; 

- perncTpaUllil qepe3 3a,llaHHhllf IIHTepBaJI BpeMeHII IIOKa3aHIIlf ,llaNIIKOB 

TeMnepazypbI, q>OpMIIpOBaHIIe rpaq>IIKa II3MeHeHllil TeMnepazypbI BO BpeMeHII II 

coxpaHeHIIe ero Ha JlIICKe. 

TiepeqIICJieHHbie pe)Kl!MhI. ynpaBJieHllil TeMnepazypoil: . o6pa3ua no Ja,llaHIIIO 

IlOJib30BaTeJIJI MOryT 6bITb IICIIOJlb30BaHbl B coqeTaHIIII Me)K)ly co6oH II O)lHOBpeMeHHO 

c perIICTpauIIeil:, HaKoIIJieHIIeM II coxpaHeHIIeM Ha. JlIICKe cneK'JPoMeTpIIqecKOH 

IIHcpopMaUIIII. Bo BpeMJI II3MepeHIIlf He TOJibKO perIICTpIIpyeTCH II . coxpattneTCH · B 

qiail:Jie Ha ,D;IICKe rpaq>IIK II3MeHeHllil TeMnepazypbl. 06pa3ua, HO IlOJib30BaTeJib IIMeeT 

B03MO)KHOCTb Ha6JIIO,llaTb. ero BO BpeMJI II3MepeHIIH IIJIII: BO BpeMJI BhlXO)la ·ycTpOHCTBa 

. Ha. 3a)laHHbllf TeMnepazypHbiii IJe)Kl!M. TipII Heo6XO)lIIMOCTII IlOJib30BaTeJib B . mo6oil: 

MOMe_HT MO)KeT II3MeHIITb ImpaMeTphI, KOTOPhie BJlllilIOT Ha KaqecTBO · npouecca 

pery;mpoBaHllil, IIJIII BBeCTII HOBOe 3a,llaHIIe, CBH3aHHOe C II3MeHeHIIeM TeMnepazypbI 

06pa3ua. 

11Hor)la ocHoBHOil: ,ynpaBJIJIIOIUIIil: npoueccop B Kpdl:Te VME JlOJI)KeH 

o6ecneqIITh MaKCIIMaJihHo B03MO)KHYI0 nporrycKHyro cnoco6HOCTh KaHana HaKoIIJieHllil 

II coxpaHeHllil 3aperIICTpIIpoBaHHhIX ,llaHHbIX. TI03TOMY, qT06bI He C03,llaBaTb IlOMeX 

npoueccy HaKOilJieHllil OCHOBHOH 3KCIIepIIMeHTaJibHOH llHq>OpMaunn, )lJIH onepaQllH 

ynpaBJieHnn ycJIOBllilMH Ha o6pa3ue, HanpnMep, perynnpoBaHllil TeMnepazypbI IIJIH 

ynpaBJieHllil 06opy,110BaHHeM ycTaHOBKll, B Kpeil:Te VME MO)KeT 6bITb 

ycTaHOBJieH cneu1mJihHO Bbl)leJieHHbllf )lJIH 3THX uenelf npoueccop, KOTOpblH 6y)leT 

pa6oTaTb B IIO~IIHeHHOM pe)Kl!Me. _OTMeTIIM, qTo nporpaMMHOe . 06ecneqem1e )lJIH 

rroJlqirneHHoro npoueccopa rn=e KaK· JI .riirn ocHoBHoro_ (ynpaBJIJIIOIUero) coJ)laercH 

Ha .lI3bIKe Bb!COKOrO ypOBHH JI JIMeeT CTaH,llapTHbllf JlOCTYII Ha )llICK ClICTeMbI. 
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YnpaBJ1eHI1e 3KCITepHMeHTOM 

Heo6xo)lIIMble cpyttKUIIll ynpaBJieHJill CHCTeMoii B ueJIOM onpe,lleJIJIIOT TO, KaK 

opraHJI30BaHa 'pa6oTa H B3aIIMO)leiicTBlle IIMeIOIUeiicn B CIICTeMe anrrapazypbl, 'ITO B 

CBOIO 0•1epe,llb onpe,lleJIHeTCH nporpaMMHbIM o6ecneqeHHeM cneKTPOMeTpa. TI03TOJ\IY 

npe)K)le, qeM paccMaTpirnaTb nporpaMMHOe 06ecneqem1e, MhI npe,llcTaBIIM ocHOBHhie 

Tpe6oBaHllil K ynpaB.JleHJIIO )laHHblM TIIIIOM 3KCnepIIMeHTOB II ycTaHOBKOH B ueJIOM. 

B 3KCnepIIMeHTe Heo6xo)ll!MO peamt3oBaTb nt6Kl!e MeTO)lbl : II3Mepemu1, 

CBH3aHHbie C He06XO)lllMOCTblO O)lHOBpeMeHHOro ynpaB.HeH1rn, KOHTpOJIH II 

Ha6JJJO)leHIIH napaMeTpOB HeCKOJlbKJIX nOLICHCTeM cneKTpOMeTpa, a TaK)l(e 

HaKanmrnaeMbIX )laHHbIX. 0)lHOBpeMeHHoe 11cnOJib30BaHHe B 1131\lepemmx HeCKOJibKlIX 

)leTeKTOpHblX CHCTeM, pa3Hoo6pa3HOro o6opyLIOBaHIIJI JlJlll ynpaB..'IeHUH ycJIOBIIJIMll Ha 

o6pa3ue Tpe6yeT o6ecne0H!Tb B031\10)1(HOCTb KaK He3aBJICIIMOro, T:lK H 

Cl!HXpOHH3llpOBaHHOro ynpaB.HeHIUI IIOJlCIICTeMaMH cneKTp9MeTpa. YnpaB.nem1e 

3KCnepnMeHTOM MO)l(eT BblIIOJIH51TbC(l aBTOM:lTl!'leCKII no 3apattee 3a,llaHHOH nporpaMMe 

HJill B HHTepaKTHBHOM pe)KHMe. 

KottKpeTHbIH COCTaB annapaTyphl CHCTeMbl ynpaB.HeHJrn II, KaK CJie)lCTBHe, Ha6op 

napaMeTpOB, onpe,lleJJHJOIUIIX pe)l(IIM ee pa60Tbl, 3aBIICHT OT npoBO)lllMbIX 

HCCJJe)lOBaHHH H onpe,lleJJJJIOTCH TIOJlb30BaTeJJeM npn TIOLifOTOBKe ycTaHOBKII K 

3KCnepHMeHTY nyreM onpe,lleJieHJtH pa6oqei", KOHq>llrypau11n CIICTel\lbl 113 

npe)lJlaraeMoro Ha6opa 06opyL10BaHJrn. 

AnnapaTypa ynpaaJJemrn cneKTpoMeTpoM B CTaHLiapTe VME pa6omeT IIOJl 

ynpaa11em1eM MYJibTllnporpaMMHOII onepauumrnoii ClfCTeMbl pea.JlbHOro BpeMeHII 

OS-9, KOTOpaH II03BOJJHeT pea.nl!30BaTb HY)l(Hble pe)l(HMbl pa60Tbl ycTaHOBKH., 0)lHaKO 

cJJe,llyeT oTMeTIITh, qTo onepaUIIOHHa.H cHcTel\rn OS- 9, xo-ii1 n HMHeTCH xoponmM 

IIHCTpyMeHTOM JlJIH nporpaMMHCTa npn C03LiaHHH ynpaB.HHIOIUero nporpaMMHOro 

o6ecneqeHJrn CHCTeM pea.nbHOro BpeMeHH, HO HeLIOCTaTO'lHO YJl06Ha ,ll,.JIH WHpOKOfO 

Kpyra noJJb30BaTeJieii. Otta He HMeeT TaKoro, KaK nepCOHa.HbHble KOl\lIIbJOTepbl, 

WHpOKOro Ha6opa ,llp}')l(eCTBeHHOro IIOJlb30BaTeJJJO pa3H006paJHOro : no . • Cq>epe 

npHMetteHHn nporpaMMHoro o6ecnetJeHHH. Tio::iToMy cHCTeMbI VME ueJJecoo6pa3Ho 

HCnOJib30BaTb HapHLIY C nepCOHa.HhHbIMII KOMnbJOTepal\111 II pa60lJIIMH CT:lHUllllMII, a 

JlJl51 06IUeHHH IIOJlh30BaTemI C CllCTeMoi1 aBTOMaTll3:1UIIH 3Kcnepl!MeHT:1 B CT:lH,llapTe 

VME Heo6XO)ll!M YJl06HbIH, npoCTOil: B HcnOJJb30B:lHIIJJ, Q.lYHKUIIOH:1.JlbHO. JlOCT:lTO'lHblll 

11 LlPY)l(eCTBeHHhJH JlJIH IIOJJb30B:lTeJJH rpaqmtJeCKHii HHTepcpeilc .. 

B LI:lHHOH pa6oTe rpacpII'leCKHii HHTepcpeiic noJJb30BaTem1 Ha nepBOM 3Tane 

pea.n113yeTCH Ha 6a3e coapeMeHHOro nepCOHa.HbHOro KOMnbIOTepa PC/ AT-386 IIJIII 

PC/AT-486 B cpe,lle MS WINDOWS, a Ha nocJJeJlyIOIUCM :nane - Ha pa601J11x 

CT:lHUIIJIX. TaKJie nepcoHa.nbHbie KOMnbIOTepbl, C OlIHOii CTOpOHbl, TI03BOJISIIOT 

pea.nII3oBaTh Heo6xOJlIIMoe nporpaMMHoe 06ecne•1eu11e JlJIH mnepcpeiica noJJb30B:nem1, 

a C ,llpyroil: - o6ecneqIIB:lJOT TaKoii )Ke CTIIJlb 06IUeHIUI 'leJlOBeKa C BbllJIICJIIITeJJbHOii 

YCT:lHOBKotl., KaK JI COBpeMeHHbJe pa6o•me CT:1HU1111, KOTOpbie HaplllIY C 

nepCOHa.HbHblMII KOMHbJOTep:111,m Hawm1 WllpOKOe npnMeHeH11e JlJIH .o6pa6oTKII II 

:lHa.HII3a Jl:1HHbIX B. o6JJaCTll H:lY'IHblX IICCJJeL10BaHI1i-i. 

OTMeTHM; T:1K)l(e, qTQ B 3Kcnep11MeHTa.HbHOl\l 3:1.He peaKTopa, flle pacno11ara10TCll 

cneKTpOMeTphl, He)lOCTaTO'lHO KOMcpopTHble YCJJOBIIH JlJlll pa60Tbl <PII31IKOB, C om1oii 

CTOPOHbl, a C Jlpyroil: - 3KCTiepHMeHTa.HbHblii 3M 11 JJa6opaTOpHble nol\leIUeHJIH JIH<D 

HaXOJlHTCH Ha 3H:llJHTeJJbHOM pacCTOHIIJHI (OKOJJO 500 M) Jlpyr OT Lipyra. llo:JTO~IY 

BeCbl\1:1 aKTYa.HbHO np11 pa3pa6oTKe rpacpl!'ICCKOro IIHTepcj)eiica ll0Jlb30Ban:m1 peweH11e 
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npo6JieMbl y.uarreHH0f0 ynpaBJiemrn CIICTCMOH ,aBT0MaTII3aUIIII. BKJIIO'ICHHC 
KOMIIbJOTepa, Ha 633e KOToporo peaJIII3YCTC5! rpacplI'-!CCKll~ IIHTepcpettc IIOJib30BaTeJrn, 
II ynpaBll51JOmett CIICTCMbl B . CT~H,llapTe . VME B CJJ,IIHYJO Bhl'IIICJIIITCJibHYJO CCTb 
ETHERNET no3BOJI51eT peIIIHTh 3TY npo6JieMy cmH.l(apTHhIMII cpeJJ,CTBaMn. 

3KcnepHMewram,HhIB 3arr peaKTopa ---------------------, 
fpacl>lf'IecKHe mrrepct>ettch! IIOJII,30BaTeJiett Ha 6a3e 

nepCOHllJTl,HhIX KOMTlhIOTepoB . . 

~ --~ ~ 

VME VME 

CHCTeMhl ynpaBJieHH51 H HaKOilJieHH51 ,!l;aHHh!X 

Pa6otJHe CTilHUHH ,n:;rn o6pa60TKH 
. H BblCOKOKa'leCTBeHHOH rpacl>HKII 

I_~ 

IIepCOHaJlhHhle KOMIThIOTephl 
.u;m: y,n:aneHHoro ynparureHH51 
H aHaJTH3a ,n:aHHhIX 

B •a L Jii,,;, n Ile rw:;.~~~)%<.::~~,1~ 

<l>aIDI-cepBeph! na6oparopHH 

K ~eHTparrbHOMY 
Bhl'IHCJIHTeJihHOMY 
KOMIIJieKcy. 

PIie. 3. OpraHH3UIIH51 Il3MepHTeJibHh!X CIICTeM lI KOMilblOTepoB, lICilOJib3YMbIX KaK 
rpaq>H'leCKIIe IIHTepq>ettcbI noJib30BaTeJI51, B ceTII ETHERNET 

O)lHOBpeMCHHO C Ilp0BC)leHHCM 3KCilepIIMeHTa IlOJib30BaTeJih )lOJDKCH IIMeTb 
B03MO:lKHOCTb rrpOBO,lllITb aHaJTII3 II o6pa60TKY .llaHHhIX, rrpOCMOTP 3KcrrepIIMeHTaJibHOH 
IIHq>OpMaIIIIII B rpaq>H'leCKOM Bll)le. B 3aBIICIIMOCTH OT CIITYaIIIIH H 3a,11;l'l'III q>II3HK . 
MO)KeT HCilOJib30BaTb .u;m: 06pa60TKI1 pa3HOro THna KOMilhlOTCphI, HUXOMIUHCC.ll B 
Pa3JIH'IHb!X 3,llaHH51X Jia6oparopHH. Ilo3TOMY npH C03.l(UHHH HOBOH CHCTeMbl 
aBTOMUTII3aIIIIII npe.uycMOTPCHO, 'ITO flOJlb30BaTCJib 6y)leT 3ailIICb!BUTb H xpaHIITh 
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,naHHbie Ha ceTeBb!X cpaHJI-cepBepax, rne IIHcpopMaUH51 JJ,OCTynHa .u;m: :rrJ060H. MaIIIIIHbl 
II B JIJ06oe iipeMH. EJJ,nHott cpenott .u;m: nepe.aaqn naHHhIX CJIY)KJIT cerb ETHERNET. 
O6ma5!. opraHII3aIIH51 cpe,llCTB Bbl'IHCJIHTeJibHOH ; TeXHIIKH, . llCilOJib3yeMOH .u;m: 
ynpaBJieHH51 3KCnepHMCHTaMH, coxpaHeHH51, aHaJIH3a lI npeJJ,CTaBJieHH51 HaKOilJICHHb!X 
JJ,aHHhIX, npnBe,neHa Ha puc.3. 

OpraHtt3au,IDI rrporpaMMHoro o6ecrreqeHIDI cttCTeMbI aH:roMarn3all,Htt 

IlpHHIIHilllaJihHb!M 5IBJI51eTC5! To; 'ITO B rrporpaMMHOM; o6ecne'leHHH cm:reMhl 
opraHI13aIIHOHHO pa3,lleJieHbl HHTepcpeH.CH351 'IUCTb . (rpacpH'leCKHH HHTepcpettc 
ITOJib30BaTell51), OTBe1IaJOma5! 3a Bb!IlOJIHeHne <PYHKUHH B3aHMO,lleH.CTBH51 CIICTeMhI c. 
IlOJib30BaTeJieM, lI ynpaB1I5IJOma51 'IaCTb, KOTOpa51 o6ecne'IHBaeT . Henocpe,n:CTBeHHOe 
ynpaBJieHile annaparypoH. cneKTpoMeTPa lI npoue,n:ypoH. npoBe,n:emrn 3KCnepHMeHTa; 
OpraHII3aIIIIH nporpaMMHOfO 06ecne1IeHH51 IlOKa3aHa Ha ·puc.4. . Ha p~CyttKe 
ITPHBe.l(eHhl Ha3BUHH51 lI TepMHHOJIOfH5I; IlPIIHHThie B peaJIH3yeMbIX nporpaMMax. 

Graphic User Interface 
(PC/AT-386, MS DOS, MS Windows) 

Client Inteface 1 Client Inteface 2 

Communication Monitor 

Client Jnteface N 

Script J_riterpreter 

Client 1 Client l 

VME-system, OS-9 

Puc. 4. OpraHH3UUH51 nporpaMMHOfO o6ecne'IeHH51 CHCTCMhl ynpaBJieHH51 
3KcnepHMeHTOM 
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fpaq>W1ec1mil. • umepqieil.c noJih3ciBaTeIDI (Graphic User Interface MJIH 
C0KpameHH0 GUI) HBllileTCH yno6Hb!M, np)')KeCTBeHHblM cpencTB0M o6w:emrn 
n0Jib30BaTe.JIH C ClICTeMOH. B l.(eJI0M lI no3B0JIHeT ynpaBlli!Tb qJH3MqecKOH. ycTaHOBKOH. B 
lIHTepaKTHBH0M pe)KIIMe, npoBonuTb ll3MepeHUH B aBT0MaTU'JeCK0M pe)KUMe B 
C00TBeTCTBIIH C 3a,llaHHOll nporpaMMOII ll npu 3T0M onHoBpeMeHH0 K0HTp0Jillp0BaTb 
xon 3KcnepuMema. Ha nepB0M 3Tarre GUI peanu3yeTCH Ha rrepcoHaJibH0M 
K0MIIbIOTepe. B naJibHeil.meM OH 6yneT peaJIII30BaH Ha pa6oqefr CTaHUHII lIJIII B 
c11cTeMe VME non ynpaBJieHIIeM X-Windows. 

PeaJIJI3aUUH rpaq>WiecKoro MHTepqiefrca II0Jib30BaTeIDI rronpaJYMeBaeT co3naH11e 
Ha6opa rrpIIKJia,D;HbIX nporpaMM, pa6omIOmux non ynpaBJieHHeM MS Windows Ha 
PC/AT-386 MJIII X-Windows · Ha pa6oqJix .CTaHUUHX MJIII B cJicTeMe VME, 
06ecneq»BaIOil(IIX npenCTaBJieHMe IIHq>OpMal.(JilI 0 C0CT0HH!Ill crreKTp0MeTpa II 
cpencTBa ,11,JUI ynpaBJiemrn ycrnHOBKOH. B yno6HoM ,11,JUI II0Jib30BaTeIDI BH,lle. OTneJibHhie 
npIIKJia,D;HbJe rrporpaMMbI rpaqiWieCKoro_ IIHTepqienca II03B0JIHIOT 3a,D;aTb 
KOHq>IIrypal.(IIIO CIICTeMbI, o6ecrreq»BaIOT lIHTepaKTHBH0e ynpaBJieH»e 0TneJibHb!MII 
ycTpOiiCTBUMlI CIIeKTp0MeTpa, rrpoBepKy pa60TOCIIOC06HOCTJI ero. rroncIIcTeM, a TUK)Ke 
ynpaBJieHue pa6oqnMH pe)KIIMUMH lI3MepeHIIll. PeaJIH3aUIDJ !IHTepqienca II0Jib30BUTeIDI 
B cpene Windows naeT B03M0)KH0CTb rrpencTaBHTb Ha 3KpaHe lIHQ)OpMal.(JIIO 
onHoBpeMeHH0 H B TeKCT0B0M, II B qJtCJI0B0M, JI B rpaq>WieCKOM BH,llax. 

3a,n;aBaeMbie II0Jib30BaTeJieM K0MaH,llbl GUI nepenaeT ,llJIH HCII0JIHemrn 
ynpaBJIJIIOW:eil. qacTH. CBJiii.. rpaqiIIqecKoro HHTepqieil.ca noJib30BaTeIDI H 

ynpaBnmomero nporpaMMHoro o6ecrreqemrn ocymecTBJUieTcH qepe3 nocpencTB0 
nporpaMMHoro o6ecneqeHHH ceTJI ETHERNET, rro.n.nep)KIIBaIOw:ero npoT0K0JI 
TCP/IP. TaK KUK rrepcoHaJibHbIII K0MIIbIOTep MJIH pa6oqan CTaHUUH M0ryT 6b!Tb 
BKJIIO'IeHhl B JI0KaJibHYJO CeTh B _JIJ060M MeCTe, TO, peaJIH30BUB TaKOH. HHTepqie11c 
noJib30BaTe.JIH, Mbl nonyqaeM B03M0)KH0CTh KUK ynaneHHoro ynpaBJieHJrn 
cnelCTp0MeTp0M, TUK H ynpaBJieHJIH C K0MnbJOTepa, ycTaH0BJieHHoro B 
HenocpencTBeHHOII 6JIH30CTH K 3KCnepIIMeHTaJibHOJ1 ycTaH0BKe. 

CnenyeT 0TMeTIITb, qTo HHTepq>eH:CHaH qacTb nporpaMMH0ro o6ecrreqeHHH 
HHHUHIIpyeTCH B M0MeHT, Korna n0Jib30BaTeJIJO HJ)l{H0 Bb!II0JIHHTb KUKYJO-JIJI6o 
JIHTepaKTHBHYJO K0MaHny, noCM0TpeTb TeKymee C0CT0HHHe CHCTeMbI, nepenaTb 
HaK0ITJieHHbie naHHbJe H3 CHCTeMbl VME B nepCOHaJibHblll K0MnbJOTep lIJIH pa6oqYJO 
CTaHUHJO ,11,JUI o6pa60TKH. B 0CTaJibH0e BpeMH CBH3b Me)K,lly JIHTepqie11CHOM lI 
ynpaBJIJIIOW:e11 qacTHMH nporpaMMHoro o6ecneqeHUH M0)KeT 0TCYTCTB0BaTb. 

YrrpaBJUIJOil(aH ''IaCTb rrporpaMMHoro o6ecneqeHUH noJIH0CTb!O peaJIH3yeTCH B 
cncTeMe VME u· pa6omeT non ynpaBJieHIIeM onepaUIIOHHOH cttcTeMbI OS-9. OHa 
BbIII0JIHJieT Bee Heo6xonnMhle B rrpouecce npoBeneHUH 3KcrrepnMeHTa QJYHKUIIII 
HerrocpencTBeHH0ro ynpaBJieHUH arrnapazypo11 crreKTpoMeTpa, q>yttKUIIJI c6opa H 

HaKonnemrn HHq>OpMaUHH, npenBapnTeJibHOM o6pa6oTKM naHHbIX II coxpaHeUHH ux B 
apxnBe. 

B pe)KHMe 'UBT0MaTnqecKHX H3MepeHHi1 ynpaBlliIJOW:ee nporpaMMH0e 
o6ecneqeHne ClICTeMbl VME M0)KeT pa6oTaTh CUM0CT0HTeJibH0 6e3 K0Ma,rl; co CT0p0Hbl 
II0Jib30BUTemr. B CJiy'lae B03HHKH0BeHUH OllIII60K B pa6oTe annapaTypbI lIJIJI B 
rrpouenype npoaenemrn 3KcrrepnMeHTa · ynpaBJIHJOW:aH qacTb nporpaMMHoro 
o6ecrre•reHUH nomKHa 3anJicaTb Heo6xonnMyJO. llHq>OpMaUJIJO B Ta6JIJIUbl ll qiai!Jibl 
C0CT0HHIUI CUCTeMbI II 3UTeM UBT0MaTnqeCKH npIIBeCTII ce6H B C0CT0HHIIe 
MUKCHMUJibHOH pa60Tocrroco6HOCTlf (HarrpnMep, 0TMeTIIB B TU6JIJIUUX C0CT0HHIDJ KUK 
Hepa60Ta10w:ue, ycTpoi'tcTBa, rne rrponcxonHJiu omn6KH). 
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TToCKOJlbKY orrepaUJI0HHUH CHCTeMa OS-9 HBllileTCH CHCTeMOH. peaJibH0ro 
apeMeHH II . pa6oTaeT B MYJibTIIIIporpaMMH0M pe)KIIMe, TO ace ynpaBIDIJOW:ee 
rrporpaMMH0e o6ecneqeHHe cneKTp0MeTpa MH CHCTeMbI. VME neJIHTCH Ha rrpoueccbI 
IIJIJ.1 HCIIOJIHHTeJihHbie i.10nynn (Clients), KoTOpbre o6ecrrequBaIOT ynpaBJieHne 
oTnenbHbIMH ycrpo11cTBaM11 n rroncIICTeMaMn. Ilepenaqa rrapaMeTpoB 3TIIM rrpoueccaM 
TIP0113BOniiTCH 'Iepe3 o6JiaCTU naMHTII, onpene.JIHeMbie B OS-9 KUK M0,llyJIH naHHbIX, 
yrrpaBJIHJOW:ee B3aUMoneii.CTBIIe o6ecneqifaaeTCH c II0M0il(blO CTaH,napTHbIX cpencTB 
OS-9 (cHrHUJIOB II co6hrTni1.). KU)K,llbIH ncrronHnTeJihHbIR Mo.nynh (Client) HMeeT 
OTBeqaJOW:H1°! eMy MonyJib naHHbIX, rne qacTb rrapaMeTp0B HBJIHeTCH onIIHUKOBOH. ,ll,JUI 

acex TUKIIX Monyne11, a npyran '!aCTb conep)KJIT rrapaMeTpbI, crreUIIQ)ll'IHbie .TOJlbKO .llJ1H 

naHH0ro ycTpOJfCTBa l!Jlll rroncuCTeMbI. )lnn Ka)K,lloro JICII0JIHHTeJibH0ro Monynn 
(Client) co3naeTCH 0TBe'IaJOW:aH eMy nmepq>eHCHaH qacTb (Client Interface), BX0.llHW:aH 
B C0CTaB rpaq>II'leCKOfO l1HTepq>eil.ca II0Jib30BaTeIDI. ' 

BJauMoneii.crnue 3TIIX nayx qacTeii. (Client Interface u Client)' ocymecTBJUieTcH 
qepe3 rrocpencrno cJiy)Ke6HbIX Mo:Uynefr Communication Monitor u Client Manager. 
IlepBbIH II3 HHX o6ecrrequaaeT ·rrpaBHJibH0e BKJIJO'lem,e II0Jih30BaTe.JIH B' ClICTeMy OS-9. 
Monynh BbmomrneT rrpoaepKy napom1, Korna rroJib30BaTeJib uaqmmeT ceaHc pa6oTbI c 
cucTeMoiI, BhIII0JIHHeT Heo6xonuMbie orrepaum, .llIDI o6ecne'leHHH Herrponrnopeqnaoro 
ynpaBJieHJHI (B Ka)K,llblll MOMeHT BpeMeHll cneKTp0MeTp0M, a cnenoBaTeJibH0 ll CHCTeMOH 
aBT0MUTll3aUHll, M0)KeT ynpaBJIHTb T0JibK0 on11H noJib30BUTCJib). Ilpn n0IIbITKe BOIITII B 
Cl!CTeMy cpa3y HeCK0JlbKHX IIOJib30BaTeJieil. 3T0T rrpouecc B n11anore orrpenenneT, :KUKOH 
113 noJib30BUTeJiei1 noJI)KeH 0CTaTbCH B CllCTeMe. 

Ilocne H0pMaJibH0ro nonKJIJO'leHirn . noJib30BaTem1 K CHCTeMe Monynh 
Communication Monitor ycrnHaBJIHBaeT CBH3b Me)K,lly cooTBeTCTBYJOW:ei1: qacii,io 
rpaq>H'IecKoro HHTep¢eitca rroJih30BaTeIDI (Client Interface) n cnyie6HbIM ·Monyner.i 
Client Manager, KOTOphIH HBIDieTCH nocpenmiK0M npn o6pamemm · K KaKoMy:nu6o 
IICII0JIHHTeJibH0MY MonynJO (Client). Monynh Client Manager K0HTpOJIIJpyeT COCTOJIHlle ! 

Monynew Clients, o6ecrreqnaaeT CllHXp0Hll3UUIIJO B3UIIMOnei"kTBIIJI C HHMII ... Client 
Manager l!MeeT m6n11ey, rne 0TMe•reHbI ace 11c110Jih3yeMbie B naHHbii!' Mo1,1ei'n 
IICII0JIHUTCJibHbie Mo,nyJIII; HX· C0CT0HHHe, norrycTl!Mble pe)Kl!Mbl pa60TbI .. B, qacT_HOCTH, 
Client Manager o6ecrreqIIBaeT: . 

-3UXBaT ll OCB060)K,lleHIIe MonyJIH naHHbIX, eCJill, HUIIpl!Mep, IIHTep<J:>ef1cH·bJii 
MonyJib 3UIIIICb!BaeT rrapaMeTpbI ,llJIH rrocJienyJOw:ero 3a,naHHH K0MaHnhr; 

-3anycK If 0CTUH0B lICJI0JIHIITeJibHbIX Monyneii.; 
-coo6w:eH11e IICJI0JIHHTeJibH0MY· Monymo CIIrHaJJU 06 H3l>!eHemm rrapaMeTp0B 

3a,llaHUH IIJIII 0 Heo6xonnMOCTII rrp1rnenemrn MonynH II rrapaMeTp0B B 11cxonHoe 
C0CT0HHl!e. 

Mo.nynII Clients Bb!II0JIHJIJOT Bee IIPlfKJia,llHble 611epau11n' K0T0pble 6b1Jlll 3a,llaHbl 
HHTep<j:leiicHbIM M0,llyJieM. OHH ocymecTBJIHIOT HerrocpenCTBeHH0e ynpaBJieH11e 
annapazypott crreKTp0MeTpa. Ho II0MllM0 3T0ro 0Hll ofoI3UHbl npaBHJibH0 pearnpoBaTb 
HU CHfHUJlbI MonyIDI Client Manager. Ha6op llCII0JIHIITeJibHbIX Mo.riynei\ ' 1,io)KeT 
JI0ll0JIHHTbCH. OnHH HCII0JIHHTeJibHble Monynn M0ryT IICll0Jib30BaTb npyrne, HO •1epe3 
rrocpencTB0 CJiy)Ke6Horo MonyIDI Client Manager. B 'IHCJie rrepBblX'C03naJOTCli°Mo.uym1 
,llJIH pa6oTbl c q>aHJIUMll Ha nncKe CIJCTeMbl VME a pe)KJIMe ynaneHH0ro yrrpaBJiemrn c 
K0MIIbJOTepa ·B. CeTH, ynpaBJieHlffi TeMnepazypoi1: Ha 06pa3ue, ynpaBJieHIIH 
na11raTeJIHMH. 

Crreu11am1311poBaHHhlH Monynh Script Interpreter 06ecne•111aaeT BbIIT0J1HeH11e 
HHTepnpen1pyeMOH nporpaMMbl npoaenemrn . 3Kcnep11MeHTa B UBT0MUTll'leCK0M 
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pe)KHMe. Ott IIOeJie.U<!BaTeJibHO e•ntThIBaeT KOMaH.llbl H3 <paHJJa Il IlHIIUHHpyeT 
eOOTBeTeTBYJOll.(He MO.UYJJH Clients. BhmOJIHeHHe IIporpaMMhl 3KeIIepHMeHTa MO)KCT 
6bJTb IIPHOeTaHOBJieHO, IIOCJie 'Jero MO)KHO . IIpO)lO,'J)KlfTb HJJH IIpeKpaTHTb ee 

BbJTTOJIHCHHe. BbITTOJIHCHHe HHTepaKTHBHblX KOMaH)l B03MO)KHO B mo6oe Bpe]l;rn, HO 

MO.UYJih Client Manager .UOJI)KeH o6eeIIe'lHTh tteIIpOTHBope'lHBOe o6pamettue K o.uttoMy 

II TOMY )Ke yeTpotteTBY, IIO)leHeTeMe (mrn, 'ITO TO )KC CaMoe, K MO.UYJIIO) IJOJih30BaTeJIH 
JIDH .upyrux MO.UyJiett. 

3manoqemi:e 

B 3aKJIJO'JeHue ene.uyr OTMeTHTh, 'ITO . .uaHH3H pa6om H3XO)lIITeH B CT3)ll1l1 

peaJIH3aUHH, a TaJOKe IIepe'JHeJIHTb oeHOBHhJe_ OTJIJI'lllH IIO.UXO)la, IIPHHHTOfO B )laHHOH 

pa6oTe, OT llIIIpOKO paeIIpOeTpaHeHHhIX MeTO)lOB opramnaunn e1IeTeM aBTOMaTII3aUHH 

eIIeKTpoMeTpH'JeeKHX 3Ke1Iep1IMeHTOB, IJOeTpoeHHhIX Ha 6a3e aIIIIapaTYPbl B CTaH,llapTe 
VME n pa60'11IX eTaHUHtt. · 

Bo-IIepBbIX, Mbl B Harnett eneTeMe IIeIIOJJh3YeM aIIIIapaTHbJH MeTO.ll copTHpOBKII 

II HaKOIIJleHUH eIIeKTpOMeTpII'JeeKOH IIH<popMaUIIII, . 'ITO IJOTpe6oBaJIO pa3pa6oTKII 
eIIeUIIaJIII31IpOBaHHOH HHKpeMeHTHOH 6y<pepHOH IIaMHTII, HO IJ03BOJIIIJJO e)leJiaTh 
MIIHIIMaJibHblM Meprnoe BpeMH aIIIIapaTypbI HaKOIIJieHUH (500 He). TaKOH IJO)lXO.ll K 

HaKOIIJieHIIJO eIIeKTpOMCTplI'JeeKOH IIHQ)OpMai.\IIII IJ03BOJIHeT yaeJIIJLJIITb IIporryeKHYJO 
e1Ioeo6HOeTb eIIeTeMbl HaKOIJJieHUH B uenoM, TaK KaK IIpoueeeop ynpaBJIHJOll.(ett 
e1IeTeMbl He 3aHHT o6pa60TKOH K3)!(.ll0f0 eo6bJTIIH II Bee BpeMH. 3KeII03IIUIIII O.UHOfO 

eIIeKTpa MO)KCT 3aHIIMaTbeH o6pa60TKOH .uaHHhlX II BbJBO)lOM ee. B rpa<p1I'JeeKOM BII.Ue 

mf rpa<pH'leeKIIe yeTpotteTBa llJlH OIIepaTIIBHOfO KOHTpOJIH, . IIepe.uaqett .uaHHbIX qepe3 

eeTb B apxIIB. Bo3MO)!(HbJH aJibTepHaTIIBHbJH IIO.UXO.U[ I] IJ03BOJIHeT IIelJOJib30BaTb 

IIPOMhIIllJleHHo IIpoIIJB0.llIIMhie 6JioKn IIaMHTII B ernH)lapTe VME, HO B 3TOM enyqae 
MepTBOe BpeMH eneTeMbl HaKOIIJICHIIH HeeKOJibKO 60Jibllie. ' 

Bo-BTOpbIX, Tpa)lIIUHOHHO llJlH aBTOMaTII3aUHII eIIeKTpOMeTpH'leeKIIX 
3KeIIepIIMeHTOB pa60'lIIe eTaHUHII IIelJOJib3YJOTeH. B Ka'IeeTBe ynpaBJIHJOll.(ero 

KOMIIbJOTepa[2,3], a aIIIIapaTypa B KpettTe VME pa6orneT B IIO.ll'lIIHeHHOM pe)KlfMe. 
TTporpaMMa 3KeIIepnMeHTa BbIIIOJIHHeTeH Ha ynpaBJIHJOll.(eM KOMIJbJOTepe, IJ03TOMY BO 

BpeMH IIP0Be.ueHH51 3KeIIepnMeHTa pa6o'IaH CTaHUIIH 3aHHm BbITTOJIHeHIIeM IIporpaMMbI 
3Ke1Iep11MeHTa H y11paBJieH1IeM eneKTpOMeTpOM. O.uHaKO B03MO)KHOeTb aHaJIII3a If 

o6pa60TKJI .uaHHbIX .. Ha pa60'IJIX eTaHUJIJIX oeTaeTeH, TaK KaK OHM pa6oTaJOT B 
MHOroIIporpaMMHOM pe)KlfMe. PeanhHhie B03MO)KHOeTII o6pa6oTKII B 3TOM eJiyqae 

JaBHeHT OT 3arpy3KII ynpaBJIHJOll.(ero KOMIJbJOTepa IIpoueeeoM ynpaBJieHIIH 

3KeIIepIIMeHTOM H MOll.(HOeTII eaMOH pa6o'Jett eTaHUIIII. B HallieM cnyqae pa60'JaH 

eTaHUHH IIJIH nepeoHaJibHbJH KOMilbIOTep HeIIOJib3YIOTeSI TOJihKO KaK rpaqinqeeKHll 

TepMIIHaJI nOJib30BaTeJIH Ha npeMH llIIaJIOra noJib30BaTeJIH e eneTeMOH aBTOMaTH3aUIIH 

3KenepnMeHTOB, a KOMnJieKT. 3JieKTpOHHKII II nporpaMMHOfO o6eene'IeHIIH CIICTeMbl 

VM E peaJIIIJyeT nOJIHOeTbJO nee Heo6XO.UJIMble <pyttKUJIH, eBH3aHHble C npoueceoM 
npone.ueHUH 3KeIIepnMeHTa. TTpII'JIIHbl TaKoro perneHIIH .UBe. TTepnan eBH3aHa e 
He.uoCTaTO'IHhIM Konn•1eeTBOM pa6o'IIIX · cTaHunii B Jia6opaTopnII II, KaK eJie.ueTBHe, e 
He06XO.UIIMOeTbIO neIIOJib30BaTb IIepeOHaJibHhle KOMIIbIOTepbI llJlH peaJIII3aUIIJI 
rpaq:inqeeKoro IIHTepqiettea IIOJih30BaTeJIH, a .upyran - e ttaMepeHneM 06ee1Ie'IHTh 
MaKeHMaJibHYJO Ha)le)KHOeTb H3MepnTeJihHhIX eIIeTeM B HallIIIX yeJIOBIIHX. CneTeMa B 
cTaH.uapTe VME cnoeo6tta IJOJIHOeTbIO BbIIIOJIHHTh Bee Heo6xo.unMbie llJlH 
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3KeIIepIIMeHTa (j)yttKUIIH 6e3 eeTII ETHERNET, 6e3 eeTeBhIX <paHJJ-eepBepon u 6e3 
.UOIIOJIHIITeJihHOfO IIepeOHaJibHOfO KOMnhIOTepa HJIII. pa6o'Jeii: CTaHUIIII. fpa(j)U'leeKIIH 

IIHTepqiette noJibJOBaTeJIH urpaeT cepBHeHbie <l>YHKUIIH ii npe,n;HaJHa'IeH llJIH· 
opramnau1rn qpoernro B oenoeHttII n · coBpeMeHHOro no CTIIDJO cpe.uerna o6meHHH 

3KenepIIMeHTaTopa H CIIeTeMbl. . . . . 
· B:-Tp~ThIIX, ynpaBJieHIIe KPettTOM VME B . cocraBe eneTeM ·, aBToMaTnJauun 

eIIeKTpOMeTpU'leeKIIX 3KCIIepnMeHTOB 3a'JaCTyio oeymeCTBJIHeTCH 'Iepe3 

eIIeUIIaJIII3IlpOBaHHbIH napaJIJieJibHblll IIHTep.<pette[4]' coe.UHHHIOIUIIH ynpaBJIHIOIUyio 
3KCIIepIIMeHTOM pa60'IYJO CTaHUIIIO II KpeiIT VME. B 3TOM cnyqae pa60'IaH CT3HUIIH 
.uo=a HaXO,UIITbeH B HeIIoepe,n:CTBeHHOH 6JJII30eTII OT CIIeKTpOMeTpa. O.n:HaKO 
eymeernyeT II ,n:pyran B03MO)KHOeTh - ynpaBJIHTh anIIapaTYPOH VME-cuereMbI 1Iepe3 

IIoepe,n:erno aIInapaTHhIX II IIporpaMMHhIX cpe.uern cern ETHERNET[2,3,5]. B irarneM 
no.n:xo.n:e rrpenyeMoTpeHo BJaIIMo,n:elICTBIIe HHTep(j)eii:eHott II ynpaBJIHIOIUeiI 'IaCTett 

( . - . - . '~ 

eIICTeJ1,i.i,1 qepe3 eeTh ETHERNET,· 'ITO noJnoIDieT IIeIIOJih3oBaTh llIDI ynpaBJieHHH 

eneKTp0MeTpOM II 3KenepnMeHTOM JIJ06oiI ,nepeoHaJihHbltt KOMllbJOTep IIJIII pa601IYJO 
eTaHUIIJO, oeHaIUeHHbie eOOTBeTCTBYJOIUIIM. IIporpaMMHhIM o6eene'JeHIIeM, He3aBIIeIIMO 
OT Meern BKJIIO'JeHIIH IIX B JJOKaJibHyio Bbl'lIIe.ITIITeJJbHyIO eeTu. . . 

Cne.n:yeT OTMeTIITh,'TaIOKe oeHOBHbie npeIIMymeeTna HOBOfO nOKOJieHUH CIIeTeM 

anTOMarnJaUHII, coJ,n:aBaeMhIX B JIH<l> OIUUI. Ha O?H()Be CTaH,llapTa VME, no 
epaBHeHHIO e eIICTeMUMII, KOTOpbie C03,UaHhl paHee Ha beHOBe annapaTYPbl B eTaH,llapre 
KAMAK II nepeoHaJihHhIX ,KOMIThIOTepoB H IIerroJJb3YJOTCH n HaeioHmee BpeMH: · 

-MYJJhTHnporpaMMHru! II MHOfOIIOJJh30BaTeJJheKaH orrepauttOHHaH eueieMa OS-9, 
no.n: ynpaBJieHUeM K_DTOpOH pa60TaeT CIICTeMa VME, opIIeHTIIPOBaHa . Ha 33,l(a'In 
peaJibHOfO npeMeHH . II fl03TOMY II03BOJIHeT peaJIII30BaTb .uoeTaTO'IHO CJJO)!(Hble B 

MeTO,UH'leeKOM OTHOIIJeHIIII 3KerrepIIMeHThl, B qaeTHOCTHJ Kor.ua tty)KHO O,UHOBpeMeHHO 
KOHTpOJJHpOBaTb n Ha6JJIO.UaTb HeeKOJihKO rrapaJIJieJJhHO rrpoIICXOMIUIIX rrpoueecoB; 

-eeTeBoe rrporpaMMHoe II arrrrapamoe o6eerreqeHne cucreMhI VME II03BOJIHeT 

C03,UanaTb paerrpe,n:eJieHHbie encTeMbI peaJihHOfO npeMeHH Ha 6aJe arrrrapaTYPbI VME, 
rrepeOHaJibHhIX KOMnhIOTepoB, pa60'IIIX CTaHUIIH II ,n:pyrIIX KOMflhJOTepoB, BKJIIO'JeHHhIX 

B eeTh · ETHERNET u rro.u.uep)KIIBaIOIUIIX eeTeBoiI rrpoTOKOJI TCP/IP (B 'IaeTHoern 

peaJIH30BaTb CTaH,napTHbIMH cpe.UCTBUMH <pyttKUHII y.uaneHHOfO ynpaBJJeHUH 

3KenepnMeHTaJihHOll yeTaHOBKOH); 
-arrrrapaTYPa VME fl03BOJIHeT IIeITOJlb30BaTh HeeKOJJbKO npoueecopon B O.UHOH 

eIIeTeMe aBTOMaTII3aUIIII, 'ITO eymeeTBeHHO IIOBbII1IaeT rn6KOeTb anrrapaTYPbI VME II 
paernIIpHeT e(j)epy ee rrpIIMeHeHUH. B Heo6XO.UIIMhlX enyqanx llJlH 6bieTporrpoTeKaIOIUJIX 
rrpoueeeoB MO)KHO . BbllleJJIITh OT,UeJibHblH npoueecop, 'ITO noJB0JIHeT yaeJJH'IIITb 
rrporryeKHYJO erroeo6HOCTb CIIeTeMhl B ueJJOM .uo MaKeIIMaJihHO B03MO)KH0ll BeJJH'lHHhl. 
3.ueeb Ba)KHO OTMeTIITh, 'ITO CBH3b Me)K.n:y rrpoueeeopaMII oeymeTBJJHeTeH CTatt.uapTHbIMII 

epe,n:eTB3MII, H rrporpaMMIIpOBaHne llJIH .U0IT0JJHIITeJJbHblX rrpoueceopon He rrpIIH0CIIT 

cymeeTBeHHhIX Tpy.UHOeTeir (rrporpaMMHOe o6eene'IeHIIe M0)KeT eHa'IaJia e03.UaBaTheH Ha 

O.UHOM rrpoueeeope II JaTeM 'JaeTb ero rrepeHoeIITbeH Ha .upyroir npoueeeop); 

-arrnapaTHOe HaKoIIJieHIIe llaHHhIX oeymeCTBJIHeTCH n 6yqiepHyio IIUMHTh, K0T0paH 
O.UHOBpeMeHH0 HBJIHeTCH o6bl'IHOH orrepaTIIBHOH rraMHTblO ,lI,JUI rrpoueceopa eIICTeMbl 

VME. KaK ene.n:ernue, ,lI,JUI o6pa60TKII HHq>OpMaUIIII, rrepe.ua'IH ee no JJIIHIIH CBH31I IIJJII 
JarrIIeH Ha .IUleK - He Tpe6yeTeH .uononirirreJII>HOll rrepe.n;a'III ' .n;aHHhIX H3 6y(j)epHOll 
rraMHTH B orrepaTHBHYJO (KaK 3TO tteo6xo.uIIMo .uenaTh rrpII pa6oTe e arrrrapaTYPoii: 
KAMAK); 

-60JJhIIIOe (.uo 4f6airT) npHMO a.upecyeMoe ITOJJe orrepaTIIBHOll IIaMHTII fl03BOJIHeT 
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3q:>q:>eKTHBHO pa6oTaTb C 60JibllIHMH Maccn:iiaMH )J,aHHbIX (B nepCOHaJibHbIX KOMIIbJOTepax 
IBM PC/AT rrpJIMo" a,upecyeTcJI TOJihKO 64K6anT, ··a o6pam;eHne K 5Piel'1KaM naMHrn B 
Macc1rnax CBbillle 64K6ail.T CB513aHO C YBeJIJilleHneM BpeMeHII BbIIIOJIHeHIDI onepm.mn). 

B JaKJIJO'-!eHHe aBTOpbl. C'-IHTaJOT CBOHM ,ll;OJifOM BblpU3IITb 6naro)J,apHOCTb. 3a 
noMOlllh II IIOMep)KI()' ,ll;aHHOM pa6oTbI B.JI.AKceHoBy, 11.HaTKaHIIY, A.M.6aiiarypOBy, 
B.f.THllIHHY, K.BanhTepy H 11.Xail.Hnuy, a TaIOKe 3a IIOJie3Hbie KOHCYJibTallllll H 

noMoIIIh x . ..:tt.MJOJIJiepy HJ System-Control (,ll;pe3,!J;eH), B.BaBepy 11 11.1.J;HMY II3 HMI 
(Eepmm). 
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