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1. BRenenne ]
[Mpu npoBencHHH METOINHYECKHX HCCNEIOBAHMIH OYeHb YaCTO BO3HHKAeT HeoOXOIHMOCTE

WIMEHHTD YCAOBHS H3MEPEHHH, MOTMQHMUHPOBATH CXEeMY YCTAHOBKM HIM 3aMCHHTH OIHH
JNeKTpoHHbI Gnox Ha apyrofi. IlosTomy odeHb OONBIIYIO pONB MIPAET BO3MONKHOCTE JIETKO
MEHSTh KOHQWIYpALMIO HM3MEPHTENbHOH aniaparypsl, NEpPeHacTPauBaTh PEXHM CHUTHIBAHMA
JOAHHBIX H T.A.

Kak npasmio, npH HOJOOHBIX MCCHENOBAHHAX MOBTOPAETCHA BLINOIHEHHE PAJA NPOCTHIX
NPeNBAPHTENBHBIX H3MEPEHUH JUIS TOACTPOHKH YCIOBHH pabotsl HccneayeMoro mpubopa npn
OTHOCHTENLHO HeGONbIIOM KonugectBe coObTMil, a 3aTeM 3amyckaeTcs mpouecc Habopa
CTATHCTHKH, TIO3BONSIONMMi GoNlee TIMATENILHO H3MEPHTh XapaKTePHCTHKH IpHGOpa.

TakuM 00pa3oM, B «THIOBO» HAGOp MPOTPAMMHBIX CPEACTB NPOBENCHHA METOMHICCKHX
HCCIIEIOBAHHH BXOAT CHEMYIOIIHE CAMOCTOSTENbHBIE MPOTPAMMEl HIIH BETBH KOMOHHHpPOBAHHBIX
[perpamM, pacipe/e/cHHbIE 10 KATETOPHAM B COOTBETCTBHH ¢ HX BBITONHAEMBIMU byHKIMaMu:

1) mporpamma mpoBepkH paGoTBl CHCTeMBI conpsokeHHs JOBM ¢ 3kcHepHMEHTATbHOH

anmapartypoii - Hardware Tester (HWT);

2) NporpamMMa A IpOcMOTpa GyHKIKH, BEIIONHAEMBIX CYMTBIBACMEIM GIIOKOM - Explorer

(EXP);

3) mporpaMMa OT/IAJKH aNrOPHTMA CYMTHIBAHMA JAHHBIX C alNApaTypH - Readout Debugger

(RDB);

4) niporpaMMa NpHeMa M NpEACTABNEHMA JAHHBIX C OJHOIO KaHAna aHajoro-uudposoro

npeofpazoBarens, BBITOJHAIOMAS DPONb HMHTEIUIEKTYJIbHOTO aHANH3AaTOPa CIEKTPa H

OCHAMIEHHAS MAKCHMAIBHO [PYXKeCTBeHHbIM HHTepdeHcoM ¢ NOB30BaTENEM (BO3MOXHO B

yinep6 GricTpozeiicTsmo) - Spectrum Reader-Presenter (SRP);

5) mporpaMma IpHeMa H HaKOIUICHMA ASHHBIX, NO3BOJLIONIAA NPUHHMATL U 3alIHCHIBATE

NaHHBIE C MAaKCHMAILHO BO3MOXHOH CKOPOCTBIO MJIA oOecnedYeHHA CTAaTHCTHYCCKH

3HAaYMMBIX 06eMOB H3MepenHi - Data Acquisition (DAQ);

6) mporpamma W HaGop mporpaMM o0paloTkH, aHanusa ¥ IpeJCTABJICHHA JAHHDBIX,

HaKOIUIEHHBIX ¢ noMompie DAQ - Presenter (PRS).

Ipu 3ToM, kKaK NpaBUAO, MPOTpaMMEI 1-5 ABIMIOTCA ANMAapaTHO-32BHCHMEIMI, H TOABKO
PRS paGoraer ¢ ¢aiinamu JaHHbIX.

CoBpeMeHHBIE IIPOrPAMMHEBIE TEXHOJIOTHH, TaKHe, KaKk OOBEKTHO-OPHEHTHPOBAHHBIH
[OIXO0J, MO3BOJIAIOT A6CTParupoBaThECA OT THIA conpsxkeHua OBM ¢ msmepuresnbHOl anmaparypoi
H, CIIe/IOBATEIBHO, MO3BOJIAIOT He CRHIIKOM CHIBHO 3aBHCETh OT CTaHIapTa, B KOTOPOM BBINTONHEHA
a1a anmaparypa (CAMAC, VME, GPIB u 1.1). Jlnst 3T0ro TpeGyeTcs NONHOCTBIO HHKAICYTHPOBATD
CBOFHCTBA YCTPORCTBA COMPAXKEHHA ¢ M3MEPHTENBHOI aNMapaTypol B COOTBETCTBYIOILEM ApaiBepe
H pasfieIMTh [IOTOKH YIIPABJIAIONHX KOAOB ¥ NPUHHUMAaeMBIX NAHHBIX.

Otpenenue YNpapnsrOMHX [IOCAEJOBATENIBHOCTEH OT MNPOrpaMM, MX HMCITOAB3YIOMIHX,
NO3BONAET TAKKE CO3AATH TAK HA3BIBAEMbIE OTKPHITHIE CHCTeMBI [1], He TpeGyiomue TpyROEeMKOH



NEPEKOMIMASUMY  BCEH TIPOTPAMMBI [IPH  HE3HAYMTENBHOM H3MEHEHHH AIrOPHTMA onpoca
anmapatypst. Ilpn stom dainsi-omicanus npoTokosa o6MeHa ABIAIOTCS OYERb KOPOTKMMH M
IIPOCTHIMH /11 NOHHMAHHA U MOAH(UKAIIHH.

Iinato#t 3a 370 ynmobcTRO #BJIAETCA HEOOXOAMMOCTL CO3JAHHS CIEUHATLHOIO A3biKa
NpeACTABIICHHA KOMaH/| alnapaTtype, 4To He ABIserca OONMbIUKMM HENOCTATKOM, TaK KAK NOA06Hbiil
A3BIK MOXKET OBITh CHIETIaH ITPOCTHIM, HAIIANHBIM ¥ HHTYHTHBHO IIOHATHBIM.

Takem 06pasoM, NOSBIIAETCS BOIMOXHOCThH HMCIIONB3OBATH OJHH M Te K€, KAK (PaBHIIO,
TpoOMO3/K#ie MPOTPaMMbl Npu paboTe Ha pa3HOH ammapaType B pasHbIX YCIOBHAX TIpOBEAeHMS
Y3MEPCHHH, HATPUMED B HECKOIBKUX TEPPHTOPHANIBHO PA3HECEHHBIX HAYYHBIX IPYTINAX, HMEIOLMX
pasnuiHoe 000pyIOBaHHE M Pa3TMYAlOMHECT HABBIKY M IIPHEMB] PaGOTEL.

Lensio ranHoi paboThl ABIAETCA paccMOTpeHHE HOJOOHOTO MOAXO0/A K NMPHEMY JAHHBIX ¢
3KCTIEPHMEHTANIbHOM ammaparypsi B ctanaapre CAMAC, ucnons3yeMoro asTopaMu yxe B TeUeHHe
ANMTEIBHOrO BPEMEHH ¢ HEM3MEHHO XOPOLIMMH pe3yibTaTaMH. IIpeyiaraeMas cuctema fmpHeMa u
HCPBHYHOH 00paboTKH NaHHBIX, IOCTPOCHHAS C MCMONL30BAHMEM YKA3aHHOH METONMKH, Kak
NpaBHIIO, MOXeT ObITh HACTPOEHA M 3alylleHa B TEYEHHE OJHOro 4aca. MoaudHkalmg IpoToxona
CYUMTBIBAHUA [AHHBIX MOXeT OBITh TpPOBEJEHA 32 HECKONBKO MHHYT JHOOBIM  YYaCTHHKOM
HU3MEPEHHH, 3HAIOUMM oCHOBH paborbl cucrempi CAMAC. Tarke HMeeTcs BO3IMOKHOCTD
Co3/[aBaTh ¥ MCIOJL30BaTh OHOMHOTEKH (AitIoB MPOTOKOIOB NPHEMA JAHHBIX, YTO 3HAUUTE/IBLHO
obneryaeT IpOBEIEHKE PAa3THYHBIX METOJHYECKHX UCCIIe0BaHKi Ha OJHOH H TOH e YCTAaHOBKe.

2. Annapatypa

YKa3aHHbI# [10X0 UCTIONBIOBANICA HA Pa3HBIX MOJENAX CONMPSKEHHA W PA3HBIX MOAENRX
3BM.

B nocnepwee necstunerne Ha teppuropuu CCCP u noct-CCCP naubonee 1mpoko
HCHIONB3YKTCs nepcoHanbibie OBM (TI9BM) nuamm IBM PC. [N Hux MMeeTcs 3HAYHTEIbHOE
KOJIHYECTBO Pa3iIHIHBIX THIIOB YCTPORCTB compsixkeHus ¢ cuctemoit CAMAC.

Onno Bpemsa Haubosee nonymapusiv 6ot KK009 w KKO012 pazpabotkn OMSIU. Opnako ¢
MOABJICHHCM HOBBIX OFIEPALIMOHHBIX CHCTEM, TakHX, kak Windows 95 u Windows NT, sra
NOMYIAPHOCTE 3AMETHO YNAaja, NOCKONBKY 3TH KOHTPOJICPH! Kpeiita afpecyloT CBOH BHYTPERHHE
peructpsl Kak obiacta O3V [I3BM, pacnonoxesnrnie B mepsoM MerabaiTe, 4To HECOBMECTHMO ¢
3AUHINEHHBIM M BUPTYAILHBIM PEXHAMaMU paboThl MHKDPONpPOLECCOpa, MCMOMb3YEMBIMH TS
npunoxesnd B cucreMaXx Windows 95 u Windows NT. IlpocteiMu MeTozame 310 aapecHoe
NPOCTPAHCTBO JOCTYNHO TOJNBKO IIPH padore B pexcnme DOS, B TO BpeMs Kax Nporpammsl
06paboTKH ¥ TIPENICTABIEHHA NaHHBIX YynoOHee 3anyckats mox Windows. Mcnonsiosanue xe
CHUCTEMHBIX BEI30BOB Windows jis repexonma x abCOMOTHON ajpecalld pe3Ko yMEHbLIAET
6bIcTponelicTBHE CHCTEMBI.

MmenHo nosToMy B nocnefHHEe rOAB MOABHAOCL 3HAYMTENBHOE KOJIHYECTBO HOBBIX
paspaboTox ycTpoiicts conpsxenus [I3BM-CAMAC, HMeromux pasHyro apXMTEKTYpY.

C ToukH 3peHHs aBTOpOB, KOHTpomnep kpeiita CCPC4 paspaborku JIBD, umeroumsii
BctpoeHHylo [TOBM, sBmserca aocratouHo ymauHOH BepcMedi Takod paspaGoOTKH, IIOITOMY
NOCAEOHAA BepCHA NpOTpaMMHOIO MakeTa MJI4 METOAMMECKHX HcclieaoBaHuii 6Gbina
OpHEeHTHpOBaHa Ha Hero. B omimuue or KK009, CCPC4 anpecyer BHyTpeHHHMe permctpbl uepes
nopTei BBONA-BhIBOAA IMHEL ISA [IDBM, uro ympommer ynpasnenme koHrtpomnepoM noa
Windows 95.
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3. lporpammuoe obecnedenne

Bce nmporpammHoe obecrieseHde HanmMCaHO Ha  A3BIKE DELPHI (obnekTHO-
opuenTnpoBanHblil [lackais). ITOT A3BIK BoIpaH HOTOMY, YTO Ha MOMEHT pa3paboOTKH [IporpaMM
womruiekca DELPHI asnanca HanOosee NPOABHHYTOH CHCTEMOH BH3YaJILHOI'O [MPOrPaMMMIPOBAHHA
u oBecreunBai Hanbonee ONTHMH3KPOBAHHBIA KO

TMporpammiioe obecneveHHe MOXKHO pa3buTh Ha ABE Py

B annapaTHO-3aBHCHMMBIH ApaiiBep KOHTpOIEpa Kpeitra, OQOpPMNEHHBIH B BHJE
AHHAMMHECKH TIoarpyxaeMoit GnbmuoTtexn (DLL)

B npuKianHbie IPOrpaMMsl.

Jina obecriedeHHA MAKCHMAJILHOH He3aBHCMMOCTH OT anmniapaTypbl ApafiBep KOHTpO/Uiepa
BKUTIOuaeT B ceOd Habop MONNMPOTPaMM, MOTHOCTHIO HHKAIICYTPYIOLIH CBOACTBA KOHTpOLIEpa.
[Ipuknagyele NpOrpaMMbl  MOTYT paboraTe ¢ JIOGEIM KOHTPO/JIEpOM KpeHTa epes
COOTBETCTBYIOLIHH IpaiBep KOHTPOILIEPA.

Kak y)Xe OTMEYaIoCh paHee, B ONHMCHIBAEMOM TMPOTPAMMHOM KOMIUIEKCE YNPABIIONHE
HOC/eOBATEIPHOCTH  KOJIOB, ONpee/Iomue TPOTOKON 0OMEHa, XpaHATCA OTACHBHO OT
BBLI3HIBAIOMIMX MX HporpamMM. Jlis  yOmpolleHHs — co3jaHkd M TONNCPHAHMA  TaKMX
IOC/IE/IOBATENBHOCTEH MPHAMEHAETCS CNEUManbHBIH A3BIK OMMCAHMS BBLITOIHECHHA onepaudii Ha
" maructpanu CAMAC (CAMAc EXEecuTioN, CAMEX)) . - )

Ha6op mmctpykumii Ha CAMEX oTpaxkaeT BBHIONHAEMbIC KOHIPOJIICPOM OMNEpalHi 1
pasHble KOHTPOJUIEPHI KPEHTa MOTYT MMETh HECKOJIBKO Pa3IHYAIOIIHCCH (IMATIEKTRD? STOTO A3bIKA.
Onuako 6a30BEI Habop KOMaH/ OCTaeTCs HCH3MEHHBIM.,

CAMEX-gaiin MoxeT GbITs pencTaBieH B ABYX BHIAX: HMCXOMHBH TEKCT H MCIIOJIHMMBIS
KOZBI.
baiiT HCXOAHOTO TEKCTA MpescTaB/iseT coboil 0OLMHEIN TEKCTOBBIR taiin, cocTodAlmui U3
crpok Ha a3eike CAMEX # noCTyDHBIH IPOCTHIM PEAaKTOPaM TEKCTA.
Onpenenerne storo asemka A CCPC4 cnemyromee (B KauecTse CHMBOJIA-pa3leNTHTENd
HCnoNL3yeTcs nmpober): '
<Crpoxka CAMEX>::=<IupeKTHUBa KOMOMIIAUMU > |
<Komanma> | [<KommenTapuit>] | [<Ilycras cTpoka>]
<MpeKkTuBa KOMMMIALWKU>: :=<End>
<KomanHpga>: = :
. <3pauenua MNAF>{ <Oauuue>) [<KoMMeHTapuii>] |
<MueMoHMka> [ <HaxHue>) [<KoMMeHTapmit>]
<3Hauennsd MNAF>::=<PexmM ofMeHa> <Homep cTaHumm N>
<CybBanpec A> <byHkuMa k> :
<JJaHHue>: : = [<D=>] <KoHCTaHTa>
<KoHcTauTa>: :=[-]1<[ecarMuHoe uYMCio> |
[-]$<llecTHaAAUATEPUIHOE HWUCIO> |
(-] <llecTHanuaTepruyHoe 4UCIO>H
<MHemoHMEKA>: :=Z|CL|SI|CI|L1|L2|ST
<KoMMeHTapui>: : =*<[I[pOM3BONbHEIA TEKCT>

Kaxaasd CTpOKa HCXOAHOTO (iaiyia COIEPKHT CTPOKY KOMAH/IBI KOHTPOIUIEPY B BIAE rPyIiNbl
sgauenHii M N A F mad MHEMOHWHecKOe COKpaHmieHHe KOMaujpl. B CTpoke Takke MOXKeET
CONepKATHCA KOMMEHTAPHH, HAYHHAIOIMHUIACK ¢ CUMBOTIA *.



3nauenuda N, A u F - oueBuubl, Benuuuza M onpenender pexxuM obMeHa ¢ KOHTpOILIepoM.
B Hacroswee Bpems na CCPC4 onpenenels! Tonbko aBa pexcuma: M=0 s o6mena OOHHOYHLIMM
cnoBaMH B M=1 1 sMynanun pexknma ULS (npueM MaccHBa NaHHBIX ¢ OZHOrO cybaapeca).

Jins xomana co 3HadenneM Qynkium F>16 (uukn 3anucu) TpedyeTcs 3aaTh fiepeaaBacMbie
JaHHBIC B BHAC ACCATHYHOTO MIH IIECTHANALATEPHYHOTO YHCNA, 3HAYEHHE KOTOPOroc MOMET GbITh
oTobpaxkeHo B BUJie 16-pa3psagHOro JBOMYHOTO YHCIIA.

Jna  xoutponnepa CCPC4 3 CAMEX mnpHMeHAIOTCA CAEAYIOUIME MHEMOHMYECKHeE
COKpallleHHA

Z - MHHUHANU3auMs KpeiiTa (reHepaluus curyana Z),

CL - cbpoc nanuerx B kpeiite (Clear, reHepanus curnana C),

SI - ycraHoBKa cHrHana 3ampera I (Set Inhibit),

CI - cbpoc currana sanpera I (Clear Inhibit),

L1 - 3anuch MackH B 6uTs! 1..16 peructpa LAM,

L2 - sanuck MackH B 6MTHI 17..24 peructpa LAM,

ST - sanucs koHCTaHTE U3 CAMEX-daiina B MaccHB UMTaeMBIX [aHHBIX (KoMaHza Store).
3JTa KOMaHAa MOXeT GBITh HCIOMB30BaHa [UIA Pa3lesieHHs MacCHBOB JaHHBIX OT Pa3HBIX BI0KOB.

Hcxonnrnit daiin Jomked KOHYAaThCA AHPEXTHEON End..

[Tpumep ucxoanoro CAMEX-¢aiina npusenen Ha puc. 2.

Daiin MCONHUMBIX KOAOB TIPENCTaBNAET cob0M ABOMYHBIA (aiin, comepiKamiuii AaHHBIC B
dopmarte, Haubonee yno6GHOM IUIA mepeNauH KOHTPONIEPY, T.€. PEAILHO COAEPHKHT RBOMYHBIE
KOZBI, aHANOrHYHBIE TaK HasbBaeMbIM P-xojaM, Hcrons3yembiM B paHHHMX Bepcuax BASIC’a.
[IpeoGpasoBaume ucxoaHOro Texkcta B NBOMUHBIE KO/l NPOM3BOAMTCS KoMmnuiaropom. [lo
yMom4anHio Mma ucxopgHoro CAMEX -daitna mmeer pacimpenne .cms (CaMac Source),
HcnonHKMblA - .cme (CaMac Executable).

3.1 Apaiigep CCPC4

B fpaiieep BKIIOUEHBI CICAYIOLIHE MOANpOrpaMMBl, 00ecHeYHBAlOLIHE HHKANCYIIALHIO
CBOWCTB KOHTpOJUIEpa Kpelita:

B nposepka HaNUYMA HHTEp(eiica KOHTPOILIepa Ha MarucTpany OBM,

W c6poc (BHIMANH3AMHK) KOHTPOJUIEpa KpeiiTa,

B ycnonnenue nsonynoro CAMEX-daiina. Jing nossuuenHus 6bicTpoaeiicTBMA 3a OHHH
BBI30B HCIIONHAKTCA BCE KOMaH/bI, conepxaitecs 8 CAMEX-daiine,
nposepka curnana LAM roxrponnepa Kpe#ra,
KOMIHWIALMSA ¢TpOoKH HexomHoro CAMEX-texcra B nsonynrie CAMEX-xonpr,
nekoMoHnsua apouanoil CAMEX-xoManzaet B ucxonusiilt CAMEX-tekeT,
BBIla4a 3arONMOBKA TAaOJHLE! B BUAE CTPOKH CHMBOJIOB IUI OTOOPAXKEHHA PE3YNbTATOBR
0OMeHa ¢ KOHTPOJUIEPOM. DTOT 3aro/lOBOK COAEPXHUT Ha3BAHMA BCEX CHIHAJIOB H raros
KOHTpOsUIepa, i
B priaya CTPOKH TAGIHLL! 1% OTOOPAXKEHHS PE3yNHTATOB OGMEHA C KOHTPOIUIEPOM.

3.2 llpuknanHble APOrpaMmel

M3-3a rtoro, uro CCPC4 B ommmume or KKO09 He HMeeT CHCTeMBl BHYTPEeHHejt
AHaTHOCTHKH, B COCTaB MPOTPaMMHOIC NaKeTa HE BKITIOYEHA MPOrpaMma IpoBEpKH HHTepdeitca
kodTpoiepa (HWT). Tlposepxa moxer GvITh ocylllecTBNena npu 06MeHe C 3aBEIOMO HCIIPABHbIM
6noxomM.

.



Puc.1. OxHo uccienosarens ¢pyHxuui 6noxa CAMAC

Jlsst mpocMoTpa QyHKUHHA, BHIMOIHAEMBIX TEM HIH HHbIM (/I0KOM CAMAC, ncnonpsyetcs
nporpaMMa Wincamap . exe. OKHO 3TOH HPOTrpaMMBbl ¢ PE3YTbTaTaMH 1IPOCMOTPA HCTOMHACMBIX
dyruuit Mogyns CAMAC, pacniooxeHnoro s CTaHuKH HoMep 8, noxasano Ha puc. 1,

{locne 3amycka OporpaMma OXujaeT BhIfOpa HOMEpa <TABUMH. DTO MOKHO CIEnath
L1ETYKOM MBILIH Ha COOTBETCTBYIOLIEH «3aKNajKe» B HUKHEH 1actu okHa. [locsie yroro nporpawima
NpoussoanT obMeH ¢ BLIGPAHHBIM ONOKOM 1O RCeM BO3MONKHBIM Cybaiapecam K DYHELUAM.
[Tony4erupie MPH ITOM 3HAYCHHUA cHrHanoB Q 4 X 3a0UCHIBRAIOTCSH B COOTBETCTBYIOLAMC IICMEHTH!
TabnuLel.

3.2.2 flporpaMma oT/IAZKH CHHTLIBAHHA NaHHBIX ¢ annapaTypel (Readout Debugger)

Ilps oT/1aIKe AATOPHTMA CUHMTBIBAHNSA, KaK NPABHII0, BLIIONHAIOTCA CCAYIOWHE oficpaliiy:;
8 penaktuposanue uexoaHoro CAMEX-gaiina TexcToBhIM PEIRKTOPOM.

B KOMItHNALHA,

M 3anyck Ha BbLITOJHEHHE M MPOBEPKA Pe3ynbTaToB paboThl

Jlns ynpouwieHua mpouecca OTNaAKH Obima co3llaHa nNporpaMma, BBIMOAHAIOWAR BCE
nepeurcrednsie dyHxun. OKHO nporpammel Wincamex . exe NoKaiaHo Ha puc.2. OHo kMeeT Tpi
CeKLHY.



MaccHs npHHATBIX
DaHHbIX

810*Chan.?
CL * Clear crate

CI* Ciear Inhibit E ‘
end . - Llnknnueckoe
o Howaroswlii pexnm - McnonHenme
(Crapr, Cron)

. ~ Ckopoctroe
Cbpoc HopmanbHetii pexunm HENONHeH e
KOHTpO/aepa

Puc.2. Okno porpammebl - oTnanumka anroputMa obMena

.

B nesoit cexumn (Source file) pasmemwen PE€IAKTOP TEKCTOB, B KOTOPOM MOKHO
PEeOaKTHPOBATh HCXOAHBIA TEKCT.

B cpeaneit cexupn (Executable file) NPEACTABAAIOTCH PE3YNbTATh! KOMIIMIALMK M NAaeTCA
luecTHanuaTepHIHaA paciieyarka HenonnuMoro CAMEX-daiina,

Hna obeux 3thx cekumii TIPENYCMOTPEHBI BOZMOXHOCTh OTKPBITh COOTBETCTBYIOLUHIA daiin
HJTH 3alTHCATh €ro Ha JHCK. '

Knapuma «Compile» wuwnu Haxarue knapumm F9 KIIABHATYpb! 3ANYCKAeT [poLecc
KOMIMHUALHH, TO €CTh Npeobpa3oBaHHd HCXogHoro daiula B HCIIONHUMBIH, 1UIaBHIIA «Sources -
Npou3BOAUT oOpaTHOEe mpeoOpa3oBaHHe, H 1O CYllecTBYOIIEMY (aiily THRZ .cme MOXHO
[TOJTYYHTE HCXOIHbIA TEKCT.

Tpetpa cexums «Execution» HCHONB3yeTCs IS BHIIONHeHHS obMena 4 npocmoTpa
pe3ynbTaToOB BHIIONHEHHSA.

TecToBbIit nporoH CAMEX-¢daitna MOXeT BLITONHATECH B CIEAYIOIIMX PeXUMaX:

B [101IarOBLIH PEKHM, KOTIa NPOHCKOMUT BLIONHEHHE KOM&H]Ib] 33 KOMaH0I,

W HOPMasIbHBIH PEXHM BHITIONMHEHUA, KOTIA NIPOMCXOAMT BbIIOSHEHHE cpa3y Bcero Habopa
komann CAMEX-gaiina,

B UHKITHYECKOE HOBTOPEHHE HOPMAIBHOTO PEXKHM C BbIaYeH paciledyaTKH pe3ynhTaToB
obMeHa, '

B uKIHYecKH# CKOpocTHOIM, OT MPEABITYIUETO 3TOT PEXXHM OTIHYAETCA TONBKO TEM, YTO
BBlIa%a PE3Y/ILTATOB HE MPOM3BOAMTCA. PeXXuM MoxeT MCRONB30BaTHCH A NpocMoTpa
CHIHAJIOB B CHCTEME C NOMOMIBIO OCLIIUIOrpada.

Hasnauenua noneii M, N, A, F, Q u X oxwa npexgcraBnenns Pe3ynasTaTOB OOMeHa
ouesuanbl. [lone D/L conepxut cumrannbie mamuepie mis pexuma M=0 unu nmuny npuaaroro
maccuBa ipy M=1. ITone PNTR conepxur anpec Hayana JaHHEX B MAacCHBE JaHHBIX, HPHHATHIX
NP naHHOH KoMaH/e. 3Hagenue FL conepxut Cymmy curuanos LAM koHTpomepa kpeiita.

Bropoe oxkHO cexumm  «Executiony [NpeAHa3HA4YeHO A4 NpeACTaBJIeHHs
LIECTHAAUATEPHIHOH PAacTeYaTKM MACCHBA IAHHBIX, IPUHATHIX B Pe3y/bTaTe 0GMeHa,



3.2.3 HHTeaneKTya bHbIA aHaNu3aTop cnexTpa (Spectrum Reader-Presenter)

lMporpamMma Winspec.exe TMpelHa3HauyeHa [I1 MpHeMa M IIPOCMOTpa CreKTpa
pACTIpe/ieJieHHA CHCHANA C aHanoro-uHpoBHX IpeobpasoBarenel, BBHIMOJHEHHBIX B CTaHXapTe
CAMAC u umeroinux ot 10 go 13 pa3spanos.

OcHosHOE OKHO Winspec.exe [0Ka3aHO Ha PUC. 3.

Puc. 3. Iiporpamma HaGopa M npeACcTABTIEHHS CIIEKTPOB

Oxno Winspec.exe HMeeT TP CEKLIMH:

B cexuwio npreMa nananix (Run Control),
B CeKiHIO NpeJCTARICHHA THCTOTPAMMEI,
M Cexiuio ynpasieHHs FHCTOrPaMMOL.

B cekuum nipyeMa JaHHBIX pPacliofIOXEHb! KJIABUINM Ha4alla HoBoro HaGopa maHHBIX (New),
3anpoca NpoJoiLKeHHs Tekymero Habopa (Run), 3anpoca ero oxotrqanus (End) u npuocraHosxu
(Pause). B npouecce Habopa NaHHLIX HAa HMHAHMKATOpax mporpecca oTOOpaXkaeTcs HNPOLECcC
M3MEHEHHA KONMYECTBA HPHHATHIX COGBITHI H BpeMA MX HpHEMa B CIyyae, €ClH ObUI BIIOYEH
pENHUM OTPAaHHYEHHS IO BPEMEHH.

KonmuuecTso nmpHMHMMaeMbIX COOBITHI, OrpaHMvYeHHe MO BpEeMEHH, Pa3pAAHOCTh aHAIOro-
unpposoro npecdpazosarens u HazpaHue CAMEX-daiina, ncnonpsyeMoro mis npHeMa JaHHEBIX,
3a4a€TCA B OKHE YCTAaHOBKH, BRI3BIBAEMOM ITPH HAKATHH KIaBHIIH Setup.

A noCTpoeHHA CNEeKTPOB HCIOIB3YETCA CIOBO HAHHBIX, HAXOAAIEECA B HEP8OM CIIOBE,
noayd4eHHOM npH HenonaHeHHH CAMEX-gaiina, npuyeM YYHTHIBAIOTCA TONBKO MAANIIHE Pa3pAdil

cnoBa. YHCIO YMHMTBHIBAEMBIX PA3pANOB ONPEAENACTCA PazpANHOCTHIO NpecOpazoBaTesf B OKHE
Setup. '
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Ilocne Toro xak nanHsie HabGpaHbl, a NpH HeoOXOAMMOCTH H JI0 OKOHYaHHA Habopa no
HaxaTHW KiaaBummd «Show hist», HaOpaHHBIH CIEKTp H300pa<aeTci B CEKLMH IIPOCMOTpA
ructorpamM. [IpH 3TOM Taioke OTOOpAXAIOTCH BENHYHHEI CPEJHEro 3HAYEHMA THCTOrPaMMbl H
BeJIHYHHBI RMS.

HaaTHeM Ha COOTBETCTBYIOIME KIABHIIM B CEKUMH YIIPABJEHHA TI'MCTOrPAMMOI
 TIOJIB30BATEh HMEET BO3MOKHOCTD BRIOpATE CNIEAYIOILHE PEKHMBIL

"M TIpocMoTp Bceit rucrorpamMmbl (kHomka Total). B aTom pexume H3obpaxkaerca Bcs

FHCTOrpaMMa BHE 3aBHCHMOCTH OT pa3pAAHOCTH npeobpasopaTens.

B [IpocmoTp OkHa B pacTsHyToM BHAE (Zoom). IIpH 3TOM NpOpPHCOBBIBAIOTCA BRIOpaHHbie
512 kaHanoB, NMPHYEM LIEHTP OKHA pacTskKKH Moxker Oblth BbIOpan B pexume Total
HaxaTtieM «Select Window» MIH HBOWHBIM INETYKOM MBIIIM B HHTEPECYIOIUEM MecTe
THCTOIPaMMBL.

M [IpocMOTp YacTH THCTOrpAaMMBI ¢ OTCEYEHHEM KpailHMX yuacTkoB B nonHoM (Total

limited) wim pactanyroM (Zoom limited) pexumax. I'panuubt HHTepecytowed obiactu
MOTI'YT BBITH 3afaHbl ¢ noMowmsio kiasuin «Left marginy n «Right margins. Cpennee
sgageHue M1 RMS rucrorpammsl B 3TOM ClTy4yae BBIYHCIIOTCA TONBKO 1S BBIOPAHHOrO
y4acTKa THCTOrPaMMBEI.

TIpy mepexitodeHHH THCTOTPAMMEI B PACTAHYTHIH peXHUM MOJIb3OBATENh HMMeeT
BOIMOKHOCTD NOKAHATRHO TIPOCMATPHBATH CONEPKHMOE THCTOTPaMMbI, YCTAHOBHB Kypcop Ha
TpebGyeMblit 61H rucTorpamMMbl. Homep OHHA H CHeT B HEM OTOOPAXKAIOTCA B MPAaBOM BEPXHEM YTy
CeKLIHY TIPOCMOTPA.

IlporpaMma Takke TIO3BOIMET IIPOCMATPHBATL HAKOIUICHHBIE paHEC THCTOrPAMMBI
(xnaBuia Load), seimoana s ux caokense (Add) u serauranme (Sub) ¥ 3anMChIBaTH THCTOTPAMMBI
Ha IHCK B ABow4HoM {Save as binary) unm tekcrosoMm (Save as vector) popmare. B nocnegnem
Cliydae B BHIXOJHOM (aiiyl 3anHCHIBAETCH COAEP/KHMOE 3HAUMMBIX KAHAJIOB, a HYIH B KOHLE
pacnpenesieHud orbpaceBaroTcs. Dopmat storo dailza COBMECTHM ¢ (OPMATOM BEKTOPA CHCTEMBb
PAW [2], 4r0o mno3BojsicT IPOBOOHTHL ToOCHeqyioulyro 00pabOTKy HaKOIUIEHHBIX HAaHHBIX C
HOMOLUBIO ITOH CHCTEMBI,

PeansHaa ckopocts HaOopa JaHHBIX nporpamMMoit Winspec.exe Ha ObICTPBIX KOMITBIOTEPAX
IOCTHTAeT HECKONBKUX Xunorepll ipH KoporkoM CAMEX-daiiie # B OCHOBHOM OfpaHHuHBAaETCH
BpeMeHeM BRINONMHEeHHS uikaa CAMAC.

3.2.4 Ilporpamma npHemMa H HAKOIUIEHHS [AaKHBIX /IS Heﬁpepbmublx npoueccos
(Data Acquisition)

IlporpamMa DAQ.exe npelHa3HauyeHa s [IpHeMa AaHHBIX ¢ MaKCHMAaJBHO BO3MOXKHOI#
CKOPOCTBIO M 3armicH uX B (ain. Ee rnaBHoe 0kHO IIOKa3aHO Ha puc. 4.

Cexknus Run Control, kak 1 8 nporpamme Winspec.exe, npesHasHa4yeHa [UIf yNpaBiaeHUs
HAYaNoM, NPHOCTAHOBKOI/BO30OHOBIEHHEM M OKOHYAaHHeM H Ul Habopa aaHHbix. B oToit ke
CeKL[MH HAXOMUTCA CTPOKA, OTOOPaXKAIOIIAA TEKYLIEE COCTOSHHE NPOIPAMMBL.
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Puc.4. I'naBHoe OKHO NporpaMMsl APHEMA U HAKOIUIEHHA
JRAHHBIX AJ1 HEMPEPBIBHBIX [IPOLECCOB

Hazpanue ¢aiina, B KOTOpEIA OyIeT MPOH3BOAMTBLCA 3aMMCh JAHHBIX, B CIy4ae eciiu 370
Tpebyercs, 3anaetca B cekuun New Run Specification. Ilpu Hagane Hoporo ¢aiina nporpamma
aBTOMAaTHYECKH GOPMHUpYET ero NoJHoe Ha3BaHHe claenyomum obpasom:

B B kayecrse pabouell UPEKTOPUH HCHOJNB3YETCA AHPEKTOPHA paHee 3anucanHoro daina.

M Hazpaume daiina cozaaercs U3 cTpokH “Run”, nononHaeMol TEKYIIIHM HOMEPOM H3 MO

~ Run nbr. [Ipu HeoBX0AMMOCTH 3TO 0N MOKET 65ITh MOAHGHLIHPOBAHO TI0/1630BATEICM.

M B xauecTse pacuinpenus Ha3saHus ¢aiina Geperca crpoka “.daq”.

Mpy HeOOGXOAMMOCTH aBTOMATHYECKH 3aJaHHOE TaxMM o0pa3oM Ha3zBaHHe Qailna MOkeT
6bITh OTKOPPEKTHPOBaHO. TakKe HMeeTcs BOIMOXKHOCTH NPOH3BECTH BhIOOp #Menu ¢alina c
HCIIONBIOBAHHEM CTAHAAPTHOro auanora Windows nyTeM HaXaTHA HA KHOTKY. pachioTOKEeHHY10
Crpasa ot Ha3BaHuA BeIxoaHoro daina.

[Mone Comment MoXeT 6BITH HCMOABL30BAHO A 3aNHCH KOMMEHTAPHA B BBIXONHOI dhaiin.

Hmsa ucnonnumoro Camex-taiiina, 8 COOTRBETCTBHM C KOTOPBLIM NIPOH3BOJHTCA CHHThIBAKIE
AaHHbIX C annapaTypsl, 3anaetcs B none Camex filename. 3ror ¢akin Takke MoxeT ObITh BEIOPaH ¢
MOMOINBIO CTAHAAPTHOrO JHANOra OTKPHITHA aiila NpH HaKaTHH MBILILIO HA KHOMNKY CRpara ov
Ha3BaHu#A ¢aiina. ‘

B ctpoke cocrosHuA BHH3Y GOpME nporpamMMbl DAQ . exe B npouecce paboThl OAMH pa3 B
CEKYHAY BbIBOAMTCH HHMOpMaUMA O

B TexyuieM BpeMEHH,

M BpeMeHH, B TEYEHHE KOTOPOTO NPOXOAMI APHEM RAHHDIX;

B xonMYECTBE MPUHATHIX COOBLITHH;

B nnxHe BeIXOOHOrO thaiina;

W



Habop naHubIX 3anyckaeTca HaxaTHeM Ki1asuiny Begin run i Moxer 6biTh NPHOCTAHOBACH
naxatueM Pause Run unu 3asepieH naxatueM End Run. :

[Ipouecc Habopa maHHBIX TaKKe MOXET OBITH 3AKOHYEH NPH AOCTHXEHHH OlpeReneHHbBIX
YCIOBHH, 3a14BaeMbIX B ceKUHH Run ends by... TakiMu ycinoBusMu Moryt 6bith

a) IpHEM 33JaHHOIO KOJIH4ECTBA COOBITHIA;

b) HCTeueHHe 3aJaHHOIO NPOMEKYTKA BPEMEHH;

¢) cobGruiThe a) WM b), npouzoilieiIee paHbile.

-Komm4yecTBo TpebyembIx cOOBITHH H BpeMs 3KCMNO3HLMH MOFYT OBITH 3a4aHbl B

COOTBETCTBYIOLHX CTPOKAX BBOJA.

®opmar BeXoAHOro daiina mporpammel DAQ.exe nokasan Ha puc. 5. ®ailn cocrout n3
1I0C/IeI0BaTENIbHO PACMOIOKEHHBIX 6aHKOB JaHHbIX. BaHK colepHT Hazsanue Ganka (4 ASCII
CHMBOJIA), ero IIHHY (uenoe anuHok 4 Gatita) H Teno Ganka.

RBEG 4
Anuua 6anka, Ly,
Lbcg
Texcr 3aronoesxa
p————— L
bank 1
Baunk 2 . CMNT 1
3 nuHa Ganka, L
BaHK 3 II cmnalt
b | Lcmul
baunk 4 Tekcr kKoMMeHTapus
L 4
EVNT *
Hnunua 6anxa, L.,
‘] . chnl
Bank N-1 | HaHHble cobpiTHR
Y
REND
Anuna 6auxka, L,,q
Lend
TekcrT

Puc. 5. Ctpyktypa ¢aiina naHHbIX.

[1epsbmv mumerca 6ank Rauana axcnosuiwu. Hassanue 6anka - RBEG. B HeM B TekcToBOM
dopmaTe cOAEPKHTCA HOMEP 3KCIO3HUHM, BpeMd Hadana, KOHUA, ATMTENBHOCTh IKCHOIHIMY H
KONH4ecTBo cobbITHi. B ciyuae, ecik SKCNO3MIHMA 10 KAKHM-TO NIPUYMHAM He GbUla HOPMANBLHO
3aBepilieHa, 3TOT DaHK CONEPHHT TOABKO HOMED H BPEMs HAYANA.

Hanee uper 6anxk xoMMeHTapHsa (HasBaHHe Gauka - CMNT). B HeM comepKHTCA TeKcT.
BBEJCHHBIH T0/IL30BATENEM B OKHO KOMMEHTApPHA. ,

Hanee unyr 6aHKy HHOHBHyanbHBIX cOOBITHI (HazBaHKe Ganka - EVNT).



(aiin naHHBIX 3aBepuiaeTcs OaHKOM KOHUa axcrnozuuuu (Haspanve REND) ¢ tekctom 8
rene 6anka ‘Run closed’.

Cnenyer oTMeTUThb, 4T0 (ain JaHHBIX, 3anHCcaHHBIA nporpammoii DAQ.exe moxeT ObITh
NPoCcMOTpeH OOBIYHBIM PEXAKTOPOM TeKCTOB. FIpH 3TOM NONbL30OBATENb MOXKET BHACTh OaHK Hayana
IKCNOIMIUMH, KOTOPbIH, KAaK YK€ 0TMeYarioch paHee, COAEPXHT OCHOBHYIO HHPOPMALMIO O BpEMEHH
Hauyana H OKOHYAHHMA JKCMO3HUMH ¥ OaHK KOMMEHTapus, B KOTOPBIH MOTYT OhITh 3amHCaHbl
KOMMeHTapuH o0 YCITOBHAX NpoBefieHMs Habopa JaHHbIX.

4. Jaxiouerne

HanHas cucrema gpeacraenger coboH 3aKOHUEHHBIH MakeT NPOrpaMM, MO3BOISIOLIMIA ¢
NEFKOCTBIO A7 ONEpaTopa Kak MPOH3BOAUTE TECTUPOBAHME ANMNApaTypbl, TAK M OCYILECTRIATH
HAbOp NaHHBIX NIPH NMPOBEACHHH IKCIIEPHMEHTA.

HporpamMmber 1aHHOTO nNakeTa cHalKeHbl MAKCHMAIbHO IPYXKENMODHLIMM BH3YaNbHBLIMI
uHTepdeficaMM ¥ NpeaentbHo OpocThl B OOpalleHHH, YTO 3HAYHMTENIbHO YIPOLUAcT IMpOoLecc
o0yyeHHUa oriegparopa.

Jlannbiit naker nporpamMm No3BoJAeT B KpaTuaHIuMe CPOKH M MPH MMUHHMANIBHBIX YCHIHAX
UIMEHHTL YCHOBHA MpOBeAeHHS H3MEpeHuil, MoaudUUMpOBaTh CXEMY YCTAHOBKH AN 3aMEHHTL
O/IMH  WICKTPOHHLIA OM0K Ha ApPYTOH, NErko M3IMEHHTb KOHQHIYPALHIO HIMEPUTENBLHOI
annapaTypbl, MPOBEPHTH NPABHIILHOCTE paboThl BHOBb YCTAHORISHHBIX HIAH 3aMEHEHHBIX ONOKOB H
7.0, 6€3 nepeKOMIHIAUMH NPOrpaMM NAKeTa, NTO IHAYMTE/NLHO COKpallaeT BpeMA. 3aTPayHBAEMOe
Ha NepeycTaHoBKy 0DOpyOBaHHA H MIPOBEPKY €ro paboTocnocobHOCTH.

Hcxoansiil TekeT aiina, ynpasnsioiiero copom JaHHbIX, TipeAcTaBaseT ccboli obbIvHbii
TeXCTOBBIA ain, cocTofuiHil M3 cTpox Ha Azkike CAMEX ¢t DOCTYNHBIA OpPOCTBIM PEAAKTOPAM
TEKCTR, YTO 3HAYHTENHHO YINPOUIACT €ro peJakTHPOBAHME. JTOT $ailn COCTOMT i3 HRTYHTHBHO
MOHATHBIX KOMaHA M MOMKET COMPOBOX/JATHCH KOMMEHTAPUAMH, 4TO 3HAUYHTE/ILHO obneivaeT
naboTy ¢ HRM.

OauaM U3 MHOMHX NPEHMYHISCTB J2HHOCO NAaKeTa ABIAETCH TO, 4TO Gafn ¢ NaHHbIMiL,
ABNAIOUIMIICA pe3yNbTaToM paldoThl nporpamy Habopa OAHHLIX, MOXKET ObITb HCMIC/BIOBAH KAk
IpOrpaMMaMH JAHHOTO 1aKeTa, TaK M APYTHMU fIporpaMMmam (Jinsg JONONHUTENbHOIT 00paboTkit
HJIH HHOI'O BUJI2 BH3YaSM3ALHH pe3ynbTaTa), paboTaloIAMH Aaxe NOA APYTHMH OnepaliioHHbIMI
CHCTEMAMH, dHarpuMep, 1o MoxeT ObiTh nporpamma PAW. pabortaiomas non onepaliilonHoObN
cuctemoit UNIX.

HaHHbIﬁ nakeT nporpaMM HEOAHOKPATHO XOPOLUIO 3apeKOMEHIOBAIN ceba NpH NpopeacHIN
METOAMYECKHX MCCIEAOBAHNMA.
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[IporpaMMHBIH KOMILIEKC I8 METOAHYECKUX MCCIICAOBAHHA

IIpuBOAMTCS OMNMMCAHME MaKeTa NPOrpaMM, MO3BONAIOLIETO C JIETKOCTHIO 1A
oneparopa Kak NMPOU3BOAUTb TECTUPOBAHHE allllapaTyphl, TaK M OCYLIECTBJIATH Ha-
fOp NaHHbIX NPH IPOBEIEHHM METOMMYECKHX HCCIIEAOBAHHH.

JIaHHBIA MakeT NporpaMM IO3BOMNAET B KpaTyaHluHe CPOKH U NPH MHHHUMAIb-
HBIX YCHIMSX M3MEHHUTD YCIOBHS IIPOBENCHHS M3MEPEHUH, MOAH(PHULIUPOBATL CXEMY
YCTAHOBKH HJIH 3aMCHHMTb OJMH 3/IEKTPOHHBIA OMOK Ha APYTOM, JIETKO W3MEHHTb
KOH(HUIypaLHI U3MEPHTENIBHOH annmaparypel, NPOBEPUTL NPABMALHOCTL PaboThI
BHOBb YCTAHOBJ/IEHHBIX WIH 3aMEHEHHBIX OJI0KOB M T.1. 63 NepeKOMNWIALMH IpO-
rpaMM MakeTa, YTO 3HAYMTEIIbHO COKPAIIAET BpeMsl, 3aTpa4yHBacMOe Ha Mepeycra-
HOBKY 00OpyInOBaHHA U NPOBEPKY ero paboTocnocobHOCTH.

Pabora BeinonHena B Jlaboparopuu dusuku yactuy OHUAU.
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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 1t’s functionality check.
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