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I. BBe.ll.eHue 

flpH IIpOBC,!J;CHHH MeTO,!l;ll'iCCKHX HCCJIC,!J;OBaHHif O"ieHb qaCTO B03Hl!Ka.CT HCOfiXO,!J;HMOCTb 

H3MCHHTb ycJIOBH.II H3MCpCHHfi, MO)l.HqmUHpOBaTb CXeMy )'CT3HOBKH H1lH 33MeHHTb O,lJ;HH 

:meKTpOHHhlfi 6JIOK Ha .l.ql)TOfi. no:nOM)' O<iCHb 60JihwyJO p01Ih rupaeT B03MOiKHOCTh JierKO 

MCIDITb KOHqmrypaUHIO H3MCpHTCJihHOfi annapazypbl, rrepeHaCTp3HB3Th peXillM Ctrn:ThlB3HIDl 

,!J;3HHhlX H T.,!J;. 

KaK npaBHJIO, npH IIO.IJ;OfiHhlX HCCJIC,!J;OB3HlliiX IlOBTOpl'ICTCH BbUIOJIHCHHC pa.IJ;a IIpOCTblX 

npe.IJ;B3pHTC1IhHblX H3MepeHH:if ,ll,..'Ul IIO,!l;ClpOfurn: )'CJIOBIDi: pa60Thi HCCJIC.ll)'CMOrO IIpHfiopa IIpH 

OTHOCHTCJibHO HCfiOJihillOM KOJIH'-IeCTBC COfibJT'Hi.i, a 3aTeM 3anyCK3CTCJ'i IIpOUCCC Hafiopa 

CTaTHCTHKH, II03BOJL<UOillHH: fionee Tlll3TCJThHO H3MepHTh XapaKTCpHCTHKH npnfiopa. 

Trurn:M o6prooM, s <mmoaoib} Ha6op nporpaM?.ntbiX cpe.n:CTB npose.n:eHIDI MeTO.'m"iCCKHX 

HCCJIC.IlOB3HHll BXOliJIT CJIC.lzylOIIU1C C3MOCTOHTCJihHbiC IIpOrpaMMhl HIIH BCTBH KOMfiHHHpOBa.HHblX 

nporpaMM, pacnpe.llCJieHHI.IC IIO K3TerOpH.IIM B COOTBCTCTBHH C HX BbUIOJIID:iCMhlMH $)'HKI{IDIMH: 

1) nporpaMMa rrposepKH pafiOThi CHCTeMhl COrrpiDKeHH.II 3BM C 3KCIIepHMCHTaJihHOll 

armapazypoH- Hardware Tester (HWT); 
2) nporpaMMa )J.JIJ'I npocMorpa $ys:KIUill, s:&rnoJIHReMbiX cqnn,maeMI>IM 5JIOKOM - Explorer 

(EXP); 
3) nporpaMMa OTJia.n:KH a.JrropHTMa C'lHThiBa.HIDI .lla.HHbiX c annaparypbl- Readout Debugger 

(RDB); 
4) npOrpaMMa npHeMa H IIpC.Il.CTaB.llCHH.II .ll.aHHbiX C O.llHOrO KaHana a.Ha.JIOrO-UH~pOBOrO 

npeo6pa30B3Terul, BhlTIOJIIDllOlllall pom, illiTC.1I.J1Ch.'"I)'aJibHOrO aHaJIH3aTopa CIICh.lp3 H 

OCHameHH<U! MaKCHM3JlhHO JtP)I)KCCTBCHHhiM HHTep4Jei1:COM C IIOJlb30B3TenCM (B03MO:IKHO B 

)'lll.Cp6 6&ICTpO.Il.ellCTBmo)- Spectrum Reader-Presenter (SRP); 

5) nporpaMMa npHeMa H HaKOIUleHID! Jl:a.HHblX, TI03BOrunom:a.J! IIpHHHMaTh H 3anHCblBaTb 

Jl:aHHble C MaKCHMaJihHO B03MOlKHOi1 CKOpOCTblO Jl:.1UI_ ofiecne'!eHIDI CTaTHCTWICCKH 

3Ha"iHMhlX o61>eMoB IOMepeHHH- Data Acquisition (DAQ); 

6) nporpa~a RJJH Ha6op nporpaMM o6pa6onm, aHaJIH3a n npel{CTaB.lleHIDI .ll3HHhiX, 

HaKoru:reHHbiX c noMOIIU>lO DAQ- Presenter (PRS). 

ilpH 3TOM, KaK IIpaBHJIO, nporpaM.~hl 1-5 JiB.JU!JOTCJ'i anrrapaTHo-3aBHCHMbiMH, H TOJibKO 

PRS pa6oraCT c ljlaiina.MH AaHHbiX. 

CospeMeHHhle nporpaMMHhte TexHonornu, TaKHe, KaK o61>eKTHo-opneHTHpoBaHHblli 

no.nxo.n., noJsorunoT a6crparnposan.ca oT nma conpiDKeHIDI 3BM c IOMepme..-r&HoH annaparypoH 

H, CJie,JJ;OB3TCJlhHO, ll03BOIDilOT He CJIHIIIKOM CHJThHO 33BHCeTh OT CTaH.!l;apTa, B KOTOpOM BhiiiOJIHeHa 

JTa annaparypa (CAMAC, VME, GPIB M r . .u). )lrur Jtoro rpe6ye-rc51 noJIHOCTbiO HHKarrcynnpoBaTh 

CBOiiCTBa )'CTpOii:CTBa COIIpiDKeHIDI C H3MCpiiTeJThHOH an.trn.paT)pOif B COOTBeTCTB)'KlmeM .upaii:Bepe 

Jl pa3,!l;eJIHTh DOTOKH ynpasrunoiD;HX KO.Il.OB H npllHHMaeMhlX ,D;aHHblX. 

0t.ll,e.riCIDfC YIJPaB.IDIIOIIDiX DOCJie,D;OB3TeJibHOCTeH OT nporpaMM, HX HCIIOJTh3)'Klli.IHX, 

noJsomreT TIUOKe coJ,!l;aTh TaK HaJhiBaeMI.Ie onpbiThle CHCTeMhl [I], He rpe6)'IOIIJ;He rpy.D:oeMKoH 
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DepeKOMIIHJU!UIIH seeM rrporpa.MMbi IIpH He3H3'lliTeJlbHOM H3MeHeHll:H anropHTMa onpoca 

annaparypbL IIpu 3TOM $aibn.r-onncaHIDI rrpoToKona o6MeHa ~sJunoTc~ oqeHb KOpOTKHMH H 

npOCTbiMH 1J.illl llOHHMaHIDI H MO.llH$HKaUHH. 

IlJiaTOif 33 3TO y_no6CTBO .liBJIJH!TC51 He06XO,J:J;HMOCTb C03)l,3HH~ CfleUHaJJbHOrO 513b1Ka 

rrpe)l,CTaBJleHH.ll KOMa.H.D; annapaT)'pe, 'ITO He 'l:BJUleTCll 60JihlllHM He.iJ.OCT3TKOM, T3K K3K fl0.U06Hhlii 

.ll3biK MOiKeT 6biTb C.rtemlli npOCThlM, Har.illl,ll;HhiM H HHT)'HTHBHO TIOHliTHbiM. 

TaKHM o6p830M, OOaBJllleTCll B03MOiKHOCTh HCTI0Jlb30B3Tb OltHH H Te iKe, KaK npaBHJ10, 

rpoM03,!IKHe rrporpa.MMbl npH pa6oTe Ha pa3HOif annaparype B pa3HbiX ycnoBW!X npose.neHWi 

IOMepeHIDi, HanpHMep B HeCKOJihKHX TeppHTOpHaJlbHO proHeceHHbiX H3)"!.HhiX rpynnax, HMeiOrn;HX 

paJJIH'I_HOe o6opy.!lOBaHHe H pa.'3JIWI3lOII1HecH HaBbiKH H npneMhi pa6oTbi. 

IJ;em.IO ltaHHoif pa6oTbi .liBIDleTC~ paccMOlpeHHe nono6Horo no.nxona K npneMy naHHbiX c 

3KcnepHMemHoH arrnapa"I)'pbi s CTaH.!l,apre CAMAC, ucnonh3yeMoro asTOpaMH j')Ke s Teqemte 

,!VIHTeJibHOrO BpeMeHH C HeiDMeHHO XOpOlllHMH pe3y11hT3TaMH. Ilpe.unaraeMIDI CHCTeMa OpHeMa H 

nepBHq}{OJ1. o6pa60nm ,Uarun.IX:, OOC'rpOeHHaH C HCOOJ1b30B3HHeM )'Ka33HHOif MeTOAHKH, K3K 

rrprumno, MO)KeT 6DITb HacrpoeHa H 3any:w;eHa s Te'leHHe onHoro qaca. MonHcl>HKaUH» npoTmmna 

C'lHTbiBaHIDI )l,aHHbiX MO)KeT 6biTb npOBe.QeHa 3a HeCKOJlbKO MHH)'T mo6biM y<J3CTHHKOM 

H3MepeHHM, JHaiOID;HM ocHOBbi pa6oTbi cHcTeMhi CAMAC. TalOKe HMeercli B03MO)KH0CTh 

C03.QaBaTb H HC00Jlb30B3Tb 6H6JUiOTeKH cpaibiOB OpOTOKOJ10B npHeMa lt3HHbiX, 'ITO 3H3'1HTeJlbHO 

o6nerqae-r npose.n;em:~:e pa3JIWiHbiX MeTOJJ;H'IecKHX HCCJienosaHHH Ha onaoH H roH lKe ycraHosKe. 

2. AnnapaTypa 

YKa3aHHbill OO.IJ,XOJJ; HCflOJTh30BaJICli Ha pa:>HblX MO.!tCJl.IIX COTip}l)KeHIDI H pa3HbiX MO,!lCJlHX 

3BM. 
B nocne!J.Hee nec~THJierne Ha n:ppHTOpHH CCCP H nocT-CCCP HaH6onee umpoKo 

Hcnonb3)'IOTC& nepcoHarrbHbie 3BM (TI3BM) JIHHIIH IBM PC. ,I.Jjul HHX HMeeTc» 3H3'IYITeJibHOe 

KOJIWieCTBo pa3JIH'lli!>IX THnoB ycrpoHcTB conpiDKeHH2. c CHCTeMoH CAMAC. 

O,JIHo Bpe~rn Ha¥.6onee nonyiDipHhiM 6bL1H KK009 H KK012 pa3pa6onm OH.SIH. O.rtHaJ\0 c 

nosMeHI-!eM HOBbiX onepaUHOHHhiX CHCTeM, TaKHX, KaK Windows 95 H WindO\vs NT, 3Ta 

norryJDipHOCTh 3aMeTHO ynana, OOCKOJThK)' 3TH Km-rrpO.'IJlepbl l•.'pei:fTa 8Jlpe"C)'lOT CBOH BHYfPeHHHC 

perHCTJ)hi KaK o6nacru 03Y D3BM, pacnono~eHt-J:ble s nepBoM ;,Jera6aHTe, qro HecosMecruMo c 

JaiD;HI.J..J;eHHbiM H BHJ)'I)'aJlbHblM peJKP.l\la."l:H pa60T!>l MHKponpou;eccopa, HCOOJ1b3YCMblMH ,!l...'UI 

npM.i10:1KeHnH B cucreMax Windows 95 H Windows NT. IlpocTbiMH MeTOJla.MH 3TO a.upecHoe 

npoClpaHCTBO JJ;OCT)'JIHO TOJibKO npH pa6ore B pe1Kt!Me DOS, a TO speMli KaK nporpaMMbi 

o6pa60TKH H npe.n.CTaBJieHllil naHHI>IX yJlo6Hee JarrycKaTb non Windows. HcnOJib30BaHue :JKe 

CHCTeMHbiX Bbi30BOB Windows .li,IDl nepexona K aficom{)THOii a.npeCai.J.HH pe3KO )'MeHblll3eT 

fihiCTpO.D;eifCTBHe CHCTeM!>I. 

I1MeHHO 003TOM)' B TIOCJie.rurne rO,llbl OOBBllJIOCb 3H3'1HTeJlbHOe KOJIH'IeCTBO HOBbiX 

pa3pa6oroK ycrpoiicTB corrpiDKeHHH ll3BM-CAMAC, HMetOIU.HX pa3H)'Kl apxHTeKTYPY-

C TOliKH 3peHilll anropon, KOHTpOIDiep Kpeifl'a CCPC4 p<npa6onrn: JIB3, HMeK>IUHH 

BClpOeHH)'Kl TI3BM, .liBIDieTCB .n;ocmro<rno y.JJ:aqffoH sepcueH TaKOH pa3pa6onm, TI03TOMY 

nocJie.IJ.HH» sepcW! nporpaMMHoro naKera MK MeTO)JJft{.eCKHX uccnenosrumM 6bma 

opHeHTMpOBaHa Ha Hero. B ornH~e OT KK009, CCPC4 a.upecyer BeyrpeHHHe pemcrpbl 'iepeJ 

nopTbi ssona-BbiBO.n;a WHHbi ISA II3BM, 'ITO ynpomaer yrrpaBJieHue KomponnepoM non 

Windows95. 
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3. llporpaMMHOe ofiecneqeaue 

Bee nporpaMMHOe o6ecneqeHne HanncaHo Ha li3biKe DELPHI ( o6Den>HO-

opHeHTHposaHHblii llaCh.-a.Jlb). ftoT lJ3b!K Bb16paH llOTOMy, 'ITO Ha MOMeHT pa3pa6oTKH npOrpaMM 

KOMIUieKca DELPHI $1BJUUIC.It Han6onee npo.nsnsyroH cncreMoH BH3YaJibHOro nporpaMMHpoBaHllll: 

11 o6ecne'IHBaJI HaH6onee onTHMH3nposamn.lli Iwn. 

ITporpaMMHOe o6ecneqeHHe MOJKHO pa36HTb Ha nse rpynnhl: 

Iii annapanm-3aBHCHMbiH .11paiiaep xoH-rpmmepa !>.-peiim, o~op11.meHHhlif B BH.!l:C 

.DJ!HaMH'II!CKH nonrpy-m:aeMOii 6H611HOTCKH {Dll) 

Iii npHK.Ila,D;Hbie nporpaMl'l'tbi. 

)l,m! o6ecne~teHIDI MaKCKM:aJlbHOi.f He3aBHCHMOCTH OT arrnaparypbi npaiisep KOH'IpOJIJiepa 

BKJll0'13eT B ce6~ Hafiop llOJUipOrpaMM, DOJIHOCTblO HHKancynupyroiiJ;HH CBOiiCTBa KOH'I'pOJiJlepa. 

11pmOJaltHble nporpar.tMbl MOJYI' pa60TaTh C JU06biM KOHlpOJl..llepOM KpeiiTa 9epe3 

COOTBeTCTB)'lOWHif .!lpaifsep KOliTp01L'Iepa. 

KaK j')Ke OTMe'iaJIOCb paHee, B OOHCbiBaeMOM nporp3!1L\~HOM KOMJ1J1CKCC ynpaBID!lOmHe 

DOClleJJ;OBaTeJibHOCTH KO.!IOB, onpe.D:emllOID:He npOTOKOJI 06MeH3, Xpa.IDITC.li OT.rte.'lbHO OT 

BbObiBruDIIlHX HX nporpa!\.l:M. )I,rul: )'OpOlileHW! C03llaHI1.1i H llO.IJ.llep)KllJ!llil TaKHX 

nocJie.D:OBareJibHOCTeii npRMerrnercn cneD;HaJlbHhlii ~3hiK onHCaifllil BbiDO.rrHeHIDI onepaunii Ha 

MamclparrH CAMAC (CAM<\c EXEcUTION, CAJ\.1EX) . 

Ha6op HHCTp)'Kltilli Ha CANIEX 01pru~<aeT BbmoJIHJ!eMbie nmrrponJtepoM oneparnm u 

pa3HhlC KOH'TpOJlJlCpbl h.-pefrra MOJYI' HMeTb HeCKOJii>KO pa31IWiruDID.HeC~ <<.Dlia.Tieh.-rbi>> 3TOrD H3blK3. 

0!J.HaKO 6a30Bbiif Ha6op KOMaH!t OCTaeTC.ll HeH3MeHHhlM.. 

CAJ'vffiX-cpaH.Il MO:lKeT 6biTh npe,!lCTaBJieH B JJ;Byx BH.ll.aX: HCXO,II;Hbill TeKCT H HCITO.JIHHMI,IC 

KO.nhl. 
<I>aiAJJ HCXO.IJ.HOrO TeKCTa rrpe.I.J;CTaSJlj!:eT C06oi1 06bNHhli1 TeKCTOBblii $afui, COCTOH!llHif. H3 

crpoK Ha .ll3b!Ke CAJ\.1EX H .llOC'I)'IIHblli npoCTbiM pe.D:ah.-ropaM TeKCTa. 

Onpe.D:eJieHHe nora .lDbiKa .nn.s: CCPC4 CJieJlYIOIIlee (B Ka<;ecrBe CHMBOJia-pal.n;eJIHTeJUI 

HCOOJlb3)'eTCH npo6en): 
<CTpOKa C~ffiX>::=<~Y.peKTMBa KOMDHRRUMM>I 

<KoManna>l [<KoMMeHTapv.M>J 1 [<ITycTaF. cTpo~a>J 
<~ape~TMBa ~OMDHnF.~~M>::=<End> 

<KoMan.J;[a>: : = 
<3na~eHMF. MNAF>[ <~aH~e>] [<KoMMeHTap~>] \ 
<MHeMOHMKa>[ <~aH~e>] [<KOMMeHTapMM>] 

<3Ha~eHMF. MNAF>::=<PeXMM o6MeHa> <HoMep cTaHUMM N> 
<Cy6a~ec A> <~yH~MF. F> 

<~aHP~e>::=[<D=>J<KOHCTaHTa> 

<KOHCTaHTa>: :=[-]<~eCF.TM~HOe ~Mcno>l 
[-]$<illeCTHa,J;[UaTepH~HOe qv.cno>J 
[-]<illecTHanuaTep~Hoe qMCno>H 

<MHeMOHM~a>::=Z!CLISIICIILl!L21ST 

<KoMMeHTapHY.>:;=*<TipoMS50nb~ Te~CT> 

KIDKJlaB CTpOKa HCXOJ];HOrO tjlaii."Ia CO}lep:lKHT CTJlOK)' KOMaHJI.bl Komponnepy B BH)l,e rp)'Ililhl 

3Ha'!eaiDl: M N A F HJ'IH r.rneMoHII'ieCKoe coKpameHHe KOMaH..!l:hl. B CTpOKe r.,..'OKe MOlKeT 

CO)J:ep)K3.TbCH KOMMeHTapl-IJi, Ha'!HHruDJiil{l1:CH C CHMBOJia *. 
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3HaqeHIDI N, A H F- oqeaH,lJ;Hbi, aeJIH'IliHa M onpe,!l;eJUieT peiKHM o6MeHa c 1\0HlpOJUiepoM. 
B Hacrom:o:ee apeWl.ztrui CCPC4 onpe,!l;eJieHI:J rom,Ko ,!J;Ba peiKHMa: M==O ..'lflll o6MeHa O)lHHO'IHhiMU 
CJIOBaMH n M=l .riiDl 3M)'.IDIIUlH peilO!Ma ULS (npneM Maccnaa ,!l;aHHbiX c o.nHoro cy6a,!1;peca). 

}l.rul: KOMaH)l CO 3HS'IeHHeM ciJYHKUIDI £:::16 (u;HKJI 33TIHCH) rpe6yeTCR 33ll8Th nepe,!l;aBaeMbie 
.!taHHI:Je B BH)le ,!l;eCliTH'IHOfO HJU! WeCTII3)lll,STepH'lliO!O 'UICJia, 3HS'IeHMe KOTOpOro MO)f{eT 6b1Tb 

OT06paJKeHO B BH)le 16-p33p1UIHO!O ,llBOH'IHO!O 'illCJia. 

,UmJ Kompomiepa CCPC4 B CAMEX npnMeruuorcn CJie.lzylOillHe MHeMOHH'IeCKHe 
COKpameHIDI: 

z- HHHD;IDUIH3aniDI Kpeifra (reaep8UIDI cHrHa.Jia Z), 
CL- c6poc Il;SHHl>IX B Kpeihe (Clear, reHepau;H.H CH!Ha.na C), 

. SI- ycTaHOBKa CHTHamt Janpera 1 (Set Inhibit), 
CI - c6poc CHrHa.na 3anpel'8 I (Clear Inhibit), 
Ll - Jarmcb MacKR B 6HTbl 1..16 pern:crpa LAM, 
L2 - Janucb MacKn B 6HTbi 17 .. 24 pemcrpa LAM, 
ST- JanHCb KOHCTaHTbi H3 CAMEX-4Jaiina B MaCCHB 'IHTSeMhiX JJ:aHHhlX (KOMSH,!J;a Store). 

3Ta KOMSH,l{S MO:lKeT 6biTI. HCUOJib30BaHa ;IIDl pa3)leneHWI MSCCHBOB )l,aHHblX OT pa3HblX 6JIOKOB. 
Mcxo.IJ:Hl>lif cl>aH.n: JJ:OJIIKeH KOH'I18Tbcn ,rm:peKTnaoM End. 
ITpHMep rrcxo.wwro CAMEX-cl>aibia npnse,n:eH Ha puc. 2. 

¢aH.n HCUOJIHHMbiX KO.!{OB npeJ.J:CTaB.'IDl:eT C060fi .$0H'IHbiii: cpaibJ, CO.!{ep1K3ll1HJ1 ,ll,aHHbie B 
¢1opMaTe, Han6onee y.uo6HoM ,l1.JU! nepe.u,a'IH KOHlpOJIJiepy, r.e. pearrnHo co.nepJKIIT .UBOH'IHbie 
:KO.Il;bi, aHa.n:onrrrnnre TaK HaJbiBaeMblM P-Ko.D:aM, ncnoJILJyeMblM B paHHI.fX aepcmrx BASIC'a. 
I1peo6pa30BSHUe UCXO.!(HOro TeKCTa B ).lBOH'IHbJe KO)l,hi npOHJBOltHTC$1 KOMmUIJ:ITOpOM. flo 
yMOJI'JaHIDO HMH ncxo;r::r:Horo CAMEX -tfJafuia HMeer paclliHpeHHe .ems (CaMac Source), 
v:cnonHHMI>Iii:- .erne (CaMac Executable). 

3.1 .l(paifsep CCPC4 

B ,!l;paH:aep BKJno'leHhl cneA)'Kli..Il;HC no.unporpaMMbi, o6ecrre'UIBaFOW:Ife uHKancyiDIUHFO 
CBOiicTB !<OHlpOJIJICpa KpeifTa: 

IE npoBepKa HSJU:ItUU.I HHTepl}leH:ca KOHlpOJIJiepa H3 ~.mmcrpa..rrH 38M, 
2 c6poc {:mrnUIUL'IH33Ulm) !{oH>poJIJiepa xpei'iTa, 

II ncnOJIHeHne Z{DOl'IGHOro CAMEX-$ciina. }J;!I.ll !10DhillleHJm 6biC7pO)l.elicTBIUI Jn o.zum 

Bhi30B ucnom-DilOTC.ll n.ce KOM3Hltf.>T, conepn;:amuecl! B CAMEX-$afute, 
B nposepKa CHrna.n:a LAM IWHTponncpa KpeHTil., 
II KOMTIHJlSliliDI CTJlOKM ucxo,!Uioro CAMEX-Texcm B D.BOHtrnr..Ie CAMEX-Ko;r::r:&I, 
liil .u:eKOMTIH.IlJIIJJLIIltBOHlffiO:H CA!Vf.EX-KOMaH.llbi B ucxo;r::r:m,Iii CAMEX-reKCT, 
1lB Bhl;r::r:aqa 33TOJIOBK8 Ta6JIHIJ;hl B BH..QC CTj)O:KH CHMBOJIOB ).l.JUi OT06p<uKeHH$1 pe3yJibTalOB 

o6MCHa C KOHlpO.JUiepoM. 3ToT JarOJIOBOK CO,Qep~KHT Ha3B3Hllll BCCX CHrHaJIOB H $JiarOB 
KO!ITpOJUiepa, 

I! Bbi,Aaqa CTpOKH ra6mH.{hl JUUi OT06pa.JKeHIDI pe3yJIL T3TOB 06MeHa C KOHTpOJUiepOM. 

3.2 llpHKJia;:J:Hble nporpaMMbJ 

fu-sa roro, q-ro CCPC4 B OTJIH<rne OT KK009 He HMeer cncreMLr BH)'TpCHHeH 
)lH3rHOCTHKH, B COCTaB nporpaMMHOrO TI3KeTa He BKJIIO'IeHa nporpaMMS npoaepKH HHTep$eifca 
KOHTpoJIJiepa (HWT). ITpoaepKa MOIKCT 6I>ITh ocyrueCTBJieHa npH o6Meae c JasenoMo ncnpaBHhiM 
6nOKOM. 
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3.2.1 

Pnc.l. OKHO HCCJie!losare,"lll $)'HKLUiii 6noKa C.J\.MAC 

,lL'Lii npoc,torpa $YHKUHi!, BhlnOJIID:IeMhiX reM llil.H UH.biM 6noKOM CAMAC. HcnoJlbJyeTc>! 
npcrpaMMa I·Jir::::amap. e-x e. 0!\HO JTOH nporpaMMbi c pe3y .. 1hTaTE..'W.H npocMo-rpa ucno.1H~eMhlX 
tj.:ym.::t:ii MOlt)'.'!~ C.!>.. MAC, pacno.r:OJKCHP.:OrO 8 CTaHI.IJlH HOMep 8, ll0Ka33HO 113 pnc.J. 

Docile lanyC!\a ~;porpa."lMa O:JKH.rt,aeT Bbi6opa ao:.1epa CTaHJ.lHH. 3ro MOJKHO cnenarh 
llJ.CJi'-!KDM MbllllH Ht: CCOTSCTCTB)'!>.illl.CH <<3<1.IC!3Jl.h:C)) 8 HHiKECi-! '13CTll OKHa. f1oc.rre :noro nporpa:'I-!~W. 
r;pOH3B0!!}1T OfiMCH C Bb16paHHhiM 6JIO:ii0Y. 110 BCeM BG3MC"-t:~lhiM C)'62.1J.pec<>.M H. $)"HKUII~M. 
Do!i)"!CHHNe npH -::OTOM :maqeH~Ui curaa..r1oB Q li X :;annc&IBatorcR B <:ooTse-;cTB}'10Wi;e :me:.!CHT!.< 

ra6.rmubi. 

3.2.2 fiporpaMMa OTJill!l.h."'H C'IHTbiBl'IHHSI ll.2HHhiX c annapaT)'PLI (Readout Debugger) 

I1pii OTJiaLtKC aJlfOpHTh'!a C'HIThlB3HIDI, KSK npaBIDIO, BbH"lO•lHJHOTC.?. CJlC,J,}10!l..{l!e onepaunu: 
Jl pe.ua..\.'TI!poBaHHe ucxo.n.Horo CA!viEX-$aHna reKCTOBblM i)C}!,aKTOpOM. 

li! :wMllH.JUiiJ;HJt, 

11 38ll)'CK H3 BblllO!lHCHHe l1 npoBepKa pe3yJihT3TOB pafiOihl 

ll,.J:UI ynpomeHHH npouecca OTJia!J.Kll 6&ma COJ.UaHa nporpaMMa, Bblno.nP..>IKll.UIDI see 
nepeqncneHH&Ie cpyHirnu. OKHo nporpa."':Mh! Wincamex. exe noKaJaHo Ha pHc.2. 0Ho HMeeT rpn 
ceKUHH. 
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file -~e/lleh; ~'';'5,i;fl6¢t,i\-·"''A 
Maccuu npmu1-rhtx 

·. ·-ii~:,;;;; fU~.. . i'~,.~~~-~~~~-f~;iij~r~-~~:fi~';'~~~~-;~~,~ ..::] ~'I . r+.r.:-r:-'=--r=-r===r-n~,\-r, ~ ; "'ADC readout 
i;OBOO"Chan.l 
'081 O"'Chan.2 

1: 1000 DODO 
{_, 1 020 0000 

800[] DODO 
0091 0000 

i "JOOOD DODO 

CL * Clear crate 
CJ * Clear Inhibit 
ond 
! 

..::J 
&: CompBojh!ll 

'I !, 
-:·t-l 

~\~J~~~ef(;} If 
. ,_,..:...,..;:,..;;-,------ .ltl 

Puc.2. OKHo nporpaMMbi - OTJI3JlqHKa anropuTMa o6MeHa 

B Jiesoif: ceKUHH (Source file) pasMeW:eH pe.rtaKTOp Tel\CTOB, B KOTOpoM MOlKHO 
pe.D:aKTHpOBaTh HCXOJU{l>li::J TeKCT. 

B cpe,IlHeH ceKl(HH (Executable file) npe,n:CTaBrunoTcx pe3yJIDTa.Tbi KOMTIHIDll.Uil1 u JJ:aeTCs 
weCTHa.ri.IJ:aTepH'lHaJi pacne<rnn<a HcnoJIHHMOro CAMEX-$a:Hna. 

,lJ.rul o6eHX 3THX CeKQHii: npe,!I)'CMO'fPeHb! B03MOWlOCTb OTh.-pblTb C00TBeTCTB)'K>W:Hi1 4Jai1n 
HJIH -JanucaTb era Ha .!UICK. 

Kmunrwa «Compile» HJIH HaJKaTHe KJiaBHillH F9 KJiaBHarypbl 3anycKaer npou.ecc 
KOMTIHJIHLUUI, TO eCTb npeo6p330BaiUUI HCXO.Il:HOTO <jlaibm B HCDOJIHH:Mblli, KJiaBHWa «Source» -
npoH3BO.IUIT o6parHoe npeo6paJOBaHHe, H. no CYII.lecTBy-.tO~eMY 4>a1tny THna .erne- MOiKHO 
ITOJIY'fHTh HCXO,llHblli TeKCT. 

Tpen~ ceKU;HX <.:Execution» HCIIOJib3YeTC~ wm BblTIOJIHeHIU[ o6MeHa u npocMorpa 
pe3yJibTaTOB BbiDOJIHeHHJI. 

TecTOBblli nporoH CAMEX-<jlaiina MOiKer BbmOJIHJl'ThC~ B cnel[)'IOIIUIX peJKHMax: 
II nomarosbrii peJKHM, xor;::r:a npoHCXO.IlHT BbiiiOJJHeHHe KOMaHJI:bi Ja KOMaH,ll,oii, 
If HOpM:aJlbH:&Ift peiKHM BbiDOJIHeHIDI, Kor.n;a npOHCXO.lU-IT BblllOJIHeHHe CpaJy scero Hafiopa 

KOMaH.ZI: CAMEX-$aiirra, 
II ll,HKJIH'IeCKOe OOBTOpeHHe HOpMaJibHOfO peiKHM C Bhl,!t3'!ejf pacne'I3TKH pe3yJibTaTOB 

o6MeHa, 

II UHK.'IH':lecKHH CKOpOCTHOfi. 0T npe.ZU,J.!lYU.tefO 3TOT peiKHM OTJIHtiaercn. TOJibKO TeM, 'ITO 
Bb!,!la'!a pe3j'JlbTaTOB He np0H3BO,!UITCH. Pe?KHM MOAi:eT HCTIOJib30BaTbCH !I,IDI IIpOCMOlp3 
CHrHaJIOB B CHCTeMe C DOMOUlbFO OCUH.ll1Iorpa$a. 

HaJHa'!eHIDI nonefi M, N, A, F, Q H X mrna rrpe.ncTaBneHHH pe3)';1bTaTOB o6MeHa 
otieBHJJ:Hhi. IIone D!L co.u:ep)f{HT c<rnTaHHbie .n;aHHhle .UJIH peJKHMa M=O rum ;:vumy npmvnoro 
MaccHBa npH M=I. IIone PNTR co,n,epJKMT a.rtpec Ha'!ana .!laHHbiX B Maccillse Jl:aHHhlX, npHHHTbiX 
npu ,m!HHOH KOMa~. 3HalfeHHe FL co.aeJ')KHT CJ'MMYCHI"HaJIOB LAM KOIDpOJIIIepa KpeHTa. 

Bropoe OKHO ceKUHH «Executiom; npe.n.HaJHalJeHo .!Vi:H npe.n;CTasneHllil 
Uiecrna.uuarepHliHOi:f pacnelfaTKH MaccHBa JJ:aHHhlX, npHHHTbiX s pe3yJILTaTe o6MeHa. 
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} 

3.2.3 HHTe.JIJieKT)'aJILHLiii: auaJIH3aTop cneKTpa (Spectrum Reader-Presenter} 

ilporparo.tMa Winspec. exe npeJIHa:ma"ieHa .rvm npHeMa M npocMorpa cnen."TQa 
pacnpe.n.eneamt cHrHana c aHanoro-UH!f1poshlX npeo6proosarenell, BbliiOJIHelllihlX s cTaH.n;apre" 
CAMAC H HMeromHX or 10 JJ:O 13 pa3pAAOB. 

0CHOBHOe OKHO t-V ins pee. exe TIOKa3aHO Ha pHC. 3. 

il....... 
file .§.elup 

c-Run contro!~----;-~-=-----__:_:,_ _____ ~:.__ __ =---::-~·--- --
' ..... .ln .. cr.::-;- . i OO!a I 0% I . , , ~-!~:~~JtEnd t-',,;;::-q Tiffie 0% ShoW bist 

-··---- - ---... -~ 

Enlr)r = 5790.- Mca'n __ =.-12_4.59. RMS = 72.613 . 

100 

80 

'" 
40 

20 

0 

C:\Mip.vec 

3QO 

_,cjxl! 

se-tup I, 

Chan'ne-1155.- Count 50 

400 -500; 

:~Histogra-m Control·~""~--~·-.-.:-·--_._~--. --~--~-·-~ .. :~--~· ·- -~·-·,save·:_·;s:::,=~-
Tot~.~.~ii~·."'.' ·.1 ilCtt ~al-gin·"+- Right ~ai-~in J .-~~ , -BiO··· afy. '.-lJ To-tal 

Add .. --- ....... - ·' 
Z~~-rn'_"ilffii~~J:I .·selec(Wi~~-ow k. ~_-_SUb·(·' ··Vector' I , l >. Zoo-m 

--~:___:_-~:.. 

PHc. 3. ITporpaMMa Ha5opa a npe.D;cTilB.IleHIDI crreKTpOB 

OKHo Winspec.exe HMeeT -rpu- ceRqHH: 
II ceKUHIQ npHeMa )laHHbiX (Run Control), 
Ill ceKl(ffiO npe.u:CTaBJie.IDili rHcrorpaMMbl, 
II ceKUHJO ynpasneHIIH rucrorpaMM:oM. 

B ceKUHH npHeMa ,!laHHbiX pacnonom:eHbi KJiaBHmH uaqana HOBoro Ha6opa JJ:3HHl:oiX (New}, 
3anpoca npo.noiDKeHIDI Tei..-ymero aa6opa (Run), 3anpoca ero OKOH'IaHID:I (End) H npnocTaHoBKH 
(Pause). B npouecce aa6opa .namn.IX Ha HHJJ.HKaTopax nporpecca OTo6p<DKaeTCH npouecc 
H3MCHeHml KOJIH'IeCTBa npHID!:TI:.IX C06biTHfi H BpeMX HX npHCMa B C.il)"!ae, eCJIH 6bin BKmO'ICH 
peJKHM orpalllilfeHID! no BpeMeHH. 

KoJIH'leCTBO npHHHMaeMhlX co6mHH, orpaHH"'IeHHe no BpeMeHH, pa3pH:,!UIOCTI:. aaa.a:oro
IJ.Hiflposoro npeo6paJOBare.m~ H H33BaHHe CAMEX -4laH.n:a, rrcnoJib3yeMoro AJIH nplieMa JJ:aHHbiX., 
3a,!laeTCH B OKHe yCTaHOBKH, Bhl3hlBaeMOM DpH H<DKaTHH KJiammrn Setup. 

L(nx llOCTpOCHHH cneKTpOB HCTIOJib3YeTC£ CiiOBO ;QaHR!>!X, HaxOlilil!leecg B nep60.M CJIOBC, 
no!l)'lfeHHOM rrpH HCIIOJIHeHHH CAMEX-qJaiina, npH'IeM )'lfHThmarorcx TOJIDIW MJiaLUIJHe IJIDPH.!lhl 
cnosa. L!HCJio )"iHT!>>BaeMl>IX prop'L'tOB onpe.n;eJUieTcs: pa3pa.il..T-JOCThiO npeo6pasoa.areJIH s oKHe 
Setup. 
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IJoCJie TOrO haK ,ll;aHHble HafipaHbi, a npH He06XO,!lHMOCTH H .ll.O OKOH'·Ja.HH$1. Hafiopa no 

HIDKaTHH KJiaBHI,IIH <(Show hist», Ha6paHHblli cneh.lp H3o6pa:lK<leTC$1. B ceKU.Hw npocMoTPa 

fHCTOf'PaMM. IIpH noM TalOICe oTo6piDKaJOTCJI BeJlH'!HHhl cpenHero 3Hattemrn mcrorpaMMhl H 

BeJIH'!HHI>I RNIS. 
HIDKaTHeM Ha coOTBeTCTB)'IOIUHe KJiaBHlliH B ceKI.J;mt ynpaBJieHW!. rucrorpaMMoi1 

ll0Jlb30B3Tellb HMeeT B03MO:»GiOCTh Bblfipan, CJiell}'lOIUHe peiKHMbl: 

• IIpoCMOTp sceH rnCTorpa.\iMbi (KHonKa Total). B JTOM peJKHMe mo6paiKaen:a Bca 

rHCTOfPaMMR BHe 33.BHCHMOCTH OT p33p"lUUOCTH npeo6p330B3TeJUI. 

II IlpocMOTp oKHa B paCTIJHYTOM BH.ile (Zoom). IIpH noM npopHcOBbiBRIOTCR' Bbi6paHHhie 

512 K3HaJIOB, npW!eM U:eH'Ip OKHa paCU".tKKH MO)KeT 6bJ.Th Bbi6paH B pe:m'HMe Total 

HIDKRTHeM «Select Window» HJIH )lBOil:HbiM llleJl'IKOM MbiWH B HHTepecyrow;eM MeCTe 

rn:CTOrpaMMbl. 

II IIpocMPTp qacm rncTOrpaMMbi c orce'leHHeM h."JlaHHHX yttacTKOB B nonHOM (Total 

Jjmited) H.liH p3CDIH)'TOM (Zoom limited) peJKHMRX. rpaHHI.l,bl HHTepet:ytomcH 06JiaCTH 

MOI)'T BbiTb 3a.u;aHhl c nOMOlUbKl KJiaBmn «Left margiJ1)) H «Right margin>). Cpe.uHee 

3HR'<IeHHe H RMS rncTorpaMMbi B noM cnyqae Bbl'iHCIDIIOTCH TO!IbKO ,II.11R" Bb16paHHoro 

yqRCTKa rHCTOrpaMMbi. 

IlpH nepeKIDO'!eHJlli fHCTOrpRMMbi B paCUlH)'TbiH pe:iKHM IIOJlh30B3TeJlb HMeeT 

B03MO)IQ{QCTb llOKaHa.trhHO npocMR'IpHB3Th COll.eplKHMOe rHCTOrpiD.lMhl, ycTaHOBHB K)'pCOp Ha 

Tpe6yeMI>lli 6HH rncTorpaMMbi. HoMep 6HHa H c'!eT s HeM OTo6piDKaiOTC"' B npasoM aepxHeM yn1y 

ceKlliDI npocMorpa. 

IlpOrpaMMa TaiOKe ll03BO.IDieT IIpOCM31"pHB3Tb HRKOOJieHHbie paHee ntCTOrpRMMbl 

(KJiaBmna Load), BbinOJIIDITh HX CJIOJKeHHe (Add) H Bhi'mTaHHe (Sub) H 3aTIHCbiBaTh HlCTOfPaMMbl 

Ha .UHCK s ;!lBOH'ffiOM (Save as binary) rum TeKCTOBOM (Save a_._ vector) 4JopMare. B nocne.nHeM 

cnyqae B BbiXOIUiOH cjlaiin 33UHChmaeTCH co,u:ep)KHMoe 3Haqm.fb;X K3H3.JIOB, a HYJIH B KOHUe 

pacnpe,UeJieHID! OTfipaCbiBa.J01CH .. ¢OpMaT 3TOrO 4Jafula COBMeCTHM C tjlopM3TOM BeKTopa CHCTeMbl 

PAW [2], 'iTO no::.acillieT npoBO.Ulffl> nocne.eyromym o6pa6on:y HaKonneHHb£X naHHhiX c 

TIOMOlllblO JTOif CHCTeMbl. 

Pea.JibHM CKOpocn. 1.m6opa .UaHHb1X uporpaMMOH Winspec.exe aa 6bJC1"phlX KOMIIhiQTepax 

,UOCTHraeT HeCKOnhKHX KH..10r.;pu npH KOpOTKOM CAl\1EX·$afuie H B OCHOBHOM oq.:~iUJl:UIB3e'fC}! 

apeMe?.eM BbliJOJIHeHM U:HK.lla CAMAC. 

3.2.4 llporpaMMa npueMa H HaKonJieHml ~aHHLIX .una uenpepbiBHbiX npou;eccos 

(Dam Acquisition) 

llporpaMMC. DAQ. exe npe.AHa3Ha'ieHa .D,.o"Ui rrpHeMa naHHbiX C MaKCHMa.trhHO B03MO)KHOi1 

CKOpOCTbiD H 3anHCH HX B $aiill. Ee rJiaBHOe OKHO JJOK333HO HR pHC. 4. 

CeKUIDI Run Control, KaK H B nporpa\~Me Winspec .. exe, rrpe.UHa3Ha"leHa )l1UI' ynpaBJJeHmi 

HR'iaJIOM, npHOCTaHOBKOHfB03o6HoBJieHHeM H OKOH'IaHHeM H ,llJUI Ha6opa JJ:RHHhiX. B :noii iKe 

CeKI.(HH HRXOJUITCS: C'IpOKR, OT06piDKIDOlll<Ui TeK)'lllee COCTO$lHHe nporpaMMbl. 
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<> 

peJKHM:a 
33IIJ.fCH 

,UaHHI:.IX B 

cj>alin 

Hll3mume H";;~;~Ao;A.,,., . . ~ ' ·.BJ 
Bi>IXO,llHOrO .-! cc,m;r;ene--::-:"-·':_ ·_- ---"· . 

;_JTe::trun ... 1hTnr:.;.....,J.1nnn ..... .., 

Puc.4. rnaBHOe OKHO npOIJ>BW.fbl npneMa ll HRKO!illeHWI 

naHHhiX ,n.'Is: Henpep;.:BHhr-< npou;eccoB 

Ha3BaHne $ai1.1a, B KOTOpbiii 5yner npoli3BO..liiThCH Jamtcb !l.<lHHhiX, B cnycrac c..:.:m 3m 

Tpc:6yeTcH. 3a;J;aeTCSI B CeKi.J;Hn New Run Specificaiion. npH H3'IaJie Hosoro $aiiaa nporpaMM<i 

asTo:.mnp.;ecKn $opMnpyeT ero nom-we ua:;sai-!.He c.oe)ly!OllUt!\t o6pa3oM: 

iii B Ka<reCTBe pa6oqeH .!Uipe!I:Topuu ncno.'lhJyeTCH .!lJtpeKTOpl:UI panee :::;::rm:caHHOfO </l:>;1na. 

!!i Ha:maHiie $afu;:a C03,!i3CTCSI H3 ClpOKJI "'Run", ,!lOITOJIHS:C!\Wil TCK)'W.HM H0:>1epm1 l!3 GO!l:i 

Run nbr. npn :;;:eo5xoJJ:HMOCTil :no nOJ1C MOJKeT 6t.!Tb MO.U11$m.mpoBaHO llO.'l.b'30BaTeJJ.cM. 

II B Ka1.JeCTEe pacwupemm !133BaHHP. ~al1I!a 6epeTcn CT;JOKa ··.daq"'. 

fipg Ht06Y.O.!lUMOCT!! 3BTO~f~lT!!'!eCK;l 3:.l.'K!HHOe T3Km1 ~.6r::no:--.i H33Barme ;lJai!clU ~.10:-;;c; 
lihiTb on.:oppeh."TnposaHo. Ta!-·;.o;:e I!Mt!t!1;.;;.; !J·":'WO:.K.tiOCTb npmcoecn1 Hhi6op H.~:e1u1 1pm1.'Ja c 

;1Cfi~11!>JOBaHner.l craH,uapYHOro lUi<'-'~:'!ra Wi:1dows rryrer,J HajKaTml Ha r:Hom:y_ pan10J10i-Et!~IHyt•.J 

cnp2aa o: ::aBaHHs BhiXO,!.IHOro $aii.'Ja. 

none Comment MOr.\eT 6nJTb acno.'lb:::oaaHo .. ~n.ll :.amicH 1\0MMe!rr~pn.~> B B.~>lxc.nHm~l tfJai!.'T 

i'hf;; HCflOJl!iHMOrO C.:m1ex-$afula, B COOTBeTCTEHH C KOTOpb!M np0113BO,UI!TC.ll C'!lilhiB:l;;;,:; 

.naHHhlX c ar:naparypbl. 33;l,2CTC$l B uone Camex filename. 3ror $aii.'l TaJOKe MOJ!\eT 6b!Th Sh!6paH c 

fiOMOlllhlO t."T3H,u:apTHOTO .!lfi2JIOf3 OTKpDJTHH $aJ1Jia np!-! ii2E3THH Mbllllb!O J-ia KHOfiK)' cnpasa 01 

Ha3B3HHH q,afuJJ .. 

B CipOKe COCTOR'Hllil BHH3Y 4JopMbi nporpaMMbl DAQ. exe B npouecce pa60Tbl O!l.liH pa3 B 

CeKyH.UY BbJBO.!l.HTCS: HH$OpM3Utul. o: 

Ill T~!\yuteM BpeMeHH; 

1!1 BpeMeHH, B Te'-feHHe KOTOpOfO DpOXO.!J.HJI npHeM .ri3HHblX; 

1!1 KO.JJH<Iecrse npm-uin.rx co6DITHi1; 

II .!lJIHHe BhiXOLIHOfO $allna; 
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Ha6op JlaHHhiX JanycKaerc~ HruKaTUeM KJiaBUlllll Begin run 11 MO)KCT 6b!Th npHOCTBHOBJJeH 

HaiKarueM Pause Run mm JasepureH HIDKameM End Run. 
Ilpouecc Ha6opa .n:aHHhiX TaiOKe MO)KeT 6hiTh 3aKouqeH npu !I,OCTH)KeHnu onpeneneHHhiX 

ycnosuH, JanasaeMbiX s ceKUHH Run ends by ... TaxHMH ycJIOBIDIMH Moryr 6hiTh 

a) npueM Janammro KOJIHL!ecrs.a co6brrui1; 

b) ncreqeHue Ja,aaHHoro npoMeJKYTK3 speMeHu; 

c) co6biTue a) rum b), npouJowe.!UUee paHbwe. 

Komf1!ecTBo ;pe6yeMblX co6wmH H BpeMH 

COOTBCTCTB)'IOUUiX CTpOK3X BBO,D,a. 

3KC003HIJ;HH'-_;, MOJ)'T 6blTb Ja.ztaHhl B 

cl>oPMaT BhlXO,!lHOTO lflaiiria nporpaMMbl DAQ.exe llOKa.JaH Ha puc. 5. ¢afuJ_ COCTOUT H3 

nocnenosaTenhHO pacnoJIO)KCHHhiX 6aHKOB .UaHHhiX. Eat-tK co,~.~;ep:lKHT Ha.JBaHHe 6aHKa (4 ASCII 
CHMBOR3), era JI,JUIHY (uenoe ,llJIHHOii 4 6ai:fra) H Teno 6aHK3. 

I 
RBEG 

,ll,JlHHa 6auKa, Lbet 

L beg 

TeKcT 3aronoaKa 

E aHK I I 
I fiaHK 2 I CM NT 

I fi&HK 3 I~ 
,ll,JIHH3 6aHK3, Lcmnl 

Lomn 

I E aHK 4 I TeKCT KOMMeHTapHl'l 

EVNT 

,ll,nHH3 6aHKa, Levnt 

l:saHKN-1 I 
L cvn 

,ll,aHHble co6b!TH5l: 

EaHK N I -----..:::::::: 

\ 
REND 

,ll,JlHHa 6aHKa, L-end 

T eKCT l 
Pnc. 5. Crpyn.-rypa 4JaHna .n:aHHLIX. 

ITepBbiM IlHIIIeTCS 6aHK ga.qana 3KCD03HI.liDf. Ha.JBaHHe 6aHKa- RBEG. B HeM B TeKCTOBOM 

q10pMaTe CO.llep»arreg HOMep 3KCII03HUHH, BpeMl! Haqan:a, KOHWl, ,!lJIHTeJThHOCTb 3KCII03HUHH H 
KOJIH'-IeCTBo co6hlTm1. B CJI)"i3e, ecnn 3KCTI03Hl{Hjl: no KaKHM-TO npH'IHHaM He 6bUia HOpMa.nhHo 

Jasepmeua, :rroT 5aHK co,n:ep>KHT TOJibKO HOMep n speMX aaqana . 

.ll,anee H,lleT 6aHK KoMMeHTapiDI (urosrurne 6aHKa - CMNT). B HeM co,!lep:iilliTCJ'l TeKCT, 

BBC)lCHHbrli: IIOJIL30B3Te.JICM B OKHO K0MMeHTapiDI. 

JJ:anee u:.zyr 6aHKH HH.!lHBH.U)'arJbHhiX co6bi'l"Hft (H33BaHHe 6aHKa- EVNT). 
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<t>alm .naHHhJX JasepwaeTCJ'l 6aHKOM KOHUa 3KCn03HU11H (HaJsaHHe REND) c TeKCTOM B 

Tene 6aHKa 'Run closed'. 

Cne.~zyer orMeTHTh, 'ITO ~afui .naHHhiX, JanucaHHhiii nporpaMMoH DAQ.exe MOiKeT 6biTh 

llpOCMOTpCH 06bl'iHbiM pe.ll,3h10pOM TCKCTOB. fipH 3TOM llOJib30B3TeJih MOiKeT BH.'lCTh 6aHK HaqarJa 

JKCllOJHUIIH, KOTOpbiJ1, K3K YJKC OTMC'iaJIOCb paHee, CO,I.l;CpiKHT OCHOBH)'lO HH$OpM3UlUO 0 BpCMCHH 

Ha<!ana H OKOH'-13Hli}] 3KCll03HUHH H 6aHK KOMJ\.fCHT3piD1, B KOTOpbiii MOryr 6biTh 33llHC3Hbl 

KOMMCHTapHH 06 YCJlOBWl'X npOBCJJ.CHttit Ha6opa Jt3i:Ii:IbiX. 

4. 3aK.'liO'leuue 

)laHHaJ'l cncTeMa npencTaBJll'leT co6oH 3aKOHtteHHhiii naKeT nporpaMM, noJBO!l5l:fOIUufi c 

.'lerKOCThfO .'IlUI onepaTopa KaK npoHJBO.UHTh TecruposaHue annapaTypbl, TaK u ocymecTBJI5l:Th 

Ha6op naHHhiX npu npose.ueHHH 3KcnepnMeHTa. 

IIporpaMMbl naHHoro naKeTa cHa6:rKeHbl MaKCHMaJihHO .r:t.p)'IKemo6HhlMll Bmya'!bH:.JM!i 

HHTepcpellcaMH u npenenhHO npocnr s o6parn.eHHii, 'ITO 3Ha•urrenhHO ynpomae-r npouecc 

o6ytteHHJ'l onepaTopa. 

)],aHHhlii naKeT nporpaMM IIC'3BOnl'leT a KpaP-Iafirnue cpmm u npu MUHHMa'lbHhiX ycuJ!I1.1lX 

H3MeH!tTh YC..'!OBinl npoBe,D,eHHH H3MepeHHfL MO.UU~HUHpOB3Tb CXCM)' YCT3HOBK!f IL'li! JaMeHll ib 

O,!!HH 3JJC!crpOHHblJ1 6JJOK H3 L!p)TOfi, nerKO HJMCHHTb KOH!JmrypaUHKl 113Mepn7eJlbHOi1 

annapal}-'pbl, nposepHTb npaBUJlbHOCTb pa60Tbi BHOBh YCTaHQB;leHHblX lUll! 33MeHeHHbiX 6.olOKOB II 

T.)l. 6e3 nepeKOMI1HJll'lUIIH np011JBMM OaKen;, 'iTO 3H31IHTeJlbHO COKpawaeT BpeMJ'I, 33Tp3'iHB3eMOC 

H2 nepeyCTaHOBhJ' o6opy.ll,oBaHIDI H nposepKy ere pa6oTocnoco6HOCTH. 

Hcxo,!l;Hbiii. -reKcT ljlaiirra, )TipaBJunomero c6opm.1 ..'1:3HHhlX, npe..'l:CTaBJUieT co6oi1 o6MttHblii 

-reKCTOBhill cjlaftn, COCTOJU!.Un1 i"-3 c-.poK Ha l'l3hiKe CAMEX n ..'l:OCT)TIHhn; npoCTblM pe,!laKTopa~l 
TeKCTa, 'ITO 3HB'UITeJlbHO )'llpOIUBeT era pe,naKTHpOB3HHe. 3TOT ¢aim COCTOMT 113 llHTYIITIIBHO 

liOHJITI!blX KOM3H',U H MO:lf\eT COnpOBO;K)].3TbCJI KOMMC!-fraptUIMH, •r:-0 JH3'a!TC,'1bHO o6:!e.t'·l3CT 

pn601)' C HUM. 

0..'J:HI!M ~!3 MHOrHX !IpeHMym:ecTB .UC.HHOTO TI3KeTa J'!B.'lnt:'TCS TO, '-ITO $aim C .U3J:IH,1.'..lli. 

}!BJJJ'llQLUUHC>i pe3y!IbTaTOM pa60Thi nporpaMM Ha6opa .U3HHbiX, MO)KeT 5b!Tb HCOOJ1b30Fl<ili K3K 

nporpaMMaMn nammro naKc-m, TaK n ,!lpyrm.m nporpaMMaMII (.!l)IR .uono.ni-nneJthHoll u6pa6on.:11 

IUI!i HHoro stma BHJyamoauuu pe3ynb-rara). pa6ormoLUHMH .IJa:iKe no.u .LlpymMil onepauuomihlMII 

cHcTe?.taMH, HanpllMep, 3TO MomeT 6h.'Th nporpaMMa PAW. pa6oTafOLU3J'l non onepauuonuoiT 

CHCTe:>fOH UNIX. 

.IJ:aHHbrli: naKeT nporpaMM HCO!!HOKpaTHo xopomo 3apeKOMennosan ce6H npn npose.uemm 

MCTO.!l,>I'-ICCKHX HCC.HCll,OBaHHfi. 

11 
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CepreeB C.B., CepreeB AH.C. PI0-99-171 
flpOrpaMMHhlii KOMIUleKC ,llJI51 MeTO.ll;I-:P·IeCKHX HCCRe,UOB3.HHii 

TipMBOIIIITCa OIIHCaJII!e naKeTa npOilJaMM, il03BOnaJOwero C neiXOCTh!O JliDl 
OIIepaTopa KaK npOH3BO.UHTb TeCTHpOBIDUie arrnapaT)'Pbl, TaK H OC)'IlleCTBJUITh Ha-
6op .Ua.HHbiX npH npoBe,lleHHH MeTO,UHt:IeCKHX HCCJJe,UOBa.HHH. 

,[{a.HHhlfi ITaKeT nporpaMM II03BOJUleT B KpaTlJaiiiiiHe cpmrn H npH MHHHM3Jlb

Hh!X YCIInl!aX H3MeHHTb ycnOBI!a npose)leHHa H3MepeHHH, MOIIIIIjJH!1HpOBaTb CXeMy 
ycnlHOBKH IUIH 3aMeHHTb O,UHH 3JieKTpOHHhiH 6JIOK Ha .llpyroH. JiefKO H3MeHHTb 
KOHtjmrypauiiJO H3MepHTeflbHOH annapaTypbl, npOBepHTb npaBl!JibHOCTb pa60Tbl 
BHOBb ycnlHOBJleHHbiX IDIH 3aMeHeHHhiX 6JIOKOB H T.,U. 6e3 nepeKOMIIHllil~HH I1p0-
fP3MM nruceTa, "'TO 3Ha"'JITeJibHO coKpamaeT BpeM51, JaTpa~maaeMoe Ha nepeycra
HOBKY o6opyiiOBaHHa H npoBepKy ero pa6oTocnoco6HOCTH. 

Pa6oTa BbmOnHeHa s Jia6opaTopHH tjJH3HKH qacmu 0115111. 

Coo6memte 06nerumeHHoro HHCTmyra anepHhiX HCCJTeJJ.OBamtH . .!ly6Ha, 1999 

Depeso11 aBTopoB 

Sergeev S.V., Sergeev An.S. PI0-99-171 
Program Toolkit for Methodical Tests 

The article describes the software package for methodical tests. The package 
programs allow to easily perform equipment test and data acquisition. 

The software package gives a possibility to change measurement condi
tions, to modify the scheme of the set-up or to replace one electronic unit with an
other in the shortest time and with minimum efforts. These modifications do not 
need the package programs recompilation, what considerably reduces efforts for 
the equipment replacement or upgrade and it's functionality check. 

The investigation has been performed at the Laboratory of Particle Physics, 
JINR. 
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