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BBeneuue

Haxnaa pabora npepcraBnser coBoli  OMUCaHKe KOMNIEKCa nporpamMm ans
CUCTEMbI  AUCTAHLUMOHHOIO  aBTOMAaTWU4EeCKOro  KoHTpons  paboTel  YCTPOWCTB
rapaHTMpoBaHHOro nutaHua. Cuctema BbinonHeHa Ha 6ase kpeita VME ¢ npoueccopom
VM-40 (MC68040) c onepaunoHHol cucTtemMoit OS-9 u nepcoHanbHOro KoMnbloTepa nog,
ynpasnesunem WINDOWS NT 1 wHcTpymerTanbHoro naketa LabVIEW. Kak nporpammuoce
obecneyenue, TaK U  wHTepgeAcHble Moaynu B CTaHgapte wuHbel VME,
npegHasHaYeHHble ANR U3MepPeHUa napaMeTpos aHeprocHabxeHus, Gbinu paspaboTaHbl B
HayyHoMm uUeHTpe npuknagHblx wuccnegoaHui OWUAWU. Cucrema cosfaha Aans
UCMONb30BaHUA NPY NPOBEAEHUN CNIOXHbLIX (PU3NHECKUX IKCNEPUMEHTOB.

1. OcHoBHOE Ha3HauYeHUe U KpaTkas XxapaKTepucTHUKa
o6beKkTa KOHTpons

KOHTpONb CUCTEMbl 3HEpProcHaAbXEeHWA WMeeT pellallee 3HadyeHwe B Xoge
NOArOTOBKW U NPOBEAEHUA CIIOXKHOTO 3KCMEpPUMEHTa, NOCKONbKY HeyAoBneTBOpUTensHoe
COCTOAHUE CUCTEMbI ANEKTPONUTAHUA U Aaxe Nobble OQWHOMHbIE HAPYLLEHUS B CUCTEME
MOTYT NPUBECTHU K HEAOCTOBEPHLIM pe3ynbTaTaMm 3KCepUMeHTa.

KoHTponupyeMas cuctema sHeprocHabxeHUs MOXeT COCTOSTL K3 paaa yc‘rponcm
rapaHTUpPOBaHHOIO NWTaMus. B Tekyliuid MOMEHT BpemMeHW KOMTPONUpYITCR  Te
WUCTOMHUKKA NUTAHUA, KOTOPbIE HAXOAATCR NoA Harpyakon. [lpu nepexoge Ha peaepBHLIA
WCTOMHUK NUTAHUA CUCTEMa KOHTPONs (hUKCUPYET 3TOT Nepexos U HauMHaEeT BbiNONHATh
KOHTpOnb BoweAuiero B paboTy pe3epBHOro YCTPOWCTBA rapaHTUPOBAHHOIO NUTAHWA.

KoHTponb napaMeTpoB BLINONHAETCA Ha BXOAAX W BbIXOAAX YCTPOWCTB MUTaHUA M
Ha BXoAax U BbiXOAAX pacnpeAenuTentHbIX WWTOoB.



KoHTpons ocyljectanaerca no kawgon cdase NepeMeHHOTro HanPsXKeHUs.
Ha Bxopax ycTpoitiCTE rapaHTUpPOBaAHHOIO NUTaHWA KOHTPOAUPYIOTCA  cnepyiowme
napameTpbl:

- Hanuuune n cpepHeksagpaTtudHoe (3dpeKkTUBHOE) 3HaYeHne HanpsXeHun;

- 3HaYeHue HacToTbl CUHYCOMAANLHOTO HaNPSKEHNS;

- (pukcauus nepexona Ha NUTaHWE OT Pe3EPBHLIX YCTPOWCTB rapaHTMpOBaHHOIO

NUTaHKA.

Ha BbIxogie YCTPOUCTB rapaHTUPOBAHHOTO NUTAHUA KOHTPOSIUPYIOTCH:

- Hanuuve u cpegHeksaapathiHoe (achiheKTMBHOE) 3HaYEeHUE HaNPAXEHUS

- 3HaJeHue 4acToTbl CUHYCOUAANLHOMO HANPSIKEHWUS; '

- KPUTUYHOE NponafaHue HaNpsHKeHWUN,

' - Harpyska No MOLHOCTK Ha arperarax;

-~ CMHYCOMAANbHLIA CUFHAN MIHOBEHHbIX 3HAYEHWIA HANPSHKEHWUA.
Ha Bxofie pacnpeAenuTenbHbIX WWTOB BINONHAETCR KOHTPONb Cneayowmux NapaMeTpos:

- HanuWuusa 1 cpefiHexsaapaTU4Horo (3chheKTUBHOIO) 3HAYEHUA HANPSIKEHUSN;

= 3Ha4YeHUA HYacTOTbl CUHYCOUAANLHOIO HANPSIKEHUS;

- KPUTUYHOrO NponNafaHnua HANPSHKEHUN;

- Harpysku no MOLWHOCTU Ha UCTOYHUKE NEPEMEHHOrC TOKA;

- CMHYCOWAANBHOrO CUrHana MrHOBEHHBIX 3Ha4YeHWA HanpsxeHus (¢opma

CHHyCOMAbI);

Ha Bbixoge pacnpegenutenuHbix wutos KOHTPONUPYKTCA TOKOBLIE Harpysku no

BCEM annapaTypHbiM KOMNIEKCaM, NOAKNIOYEHHEIM K YCTPOKCTBAM NUTaMKA.

2. Onucanue NPorpaMMHO-TeXHMYECKOWU NNaTdopmbil

CTpyKTypHasi cxemMa NpOrpamMMHO-TEXHUYECKUX CPEACTB CUCTEMBI KOHTpOnSA
napaMeTpoB 3HeprocHabxeHun npusegeHa Ha puc.1.

Mo ncnonb3yeMbiM TEXHUYECKUM CPEACTBAM U BBINONHAEMbIM (YHKUMSM CUCTEMa
KOHTPONA OENWUTCA HA ABE NOACUCTEMBI:

- MOBCUCTEMY U3MEPEHUS;

- noacucTeMy otobpaxeHus. ,

MoacucTema wnamepenns ABNRETCH YAANEHHOW YACTLIO CUCTEMbI KOHTPONS #
BbINONHAETCA Ha base kpeitta VME [6]. Kpeidt VME BkniovaeT B cebsi NpoLeccopHbii
moaynt VM-40, HakonuTene Ha XeCTKOM AWCKE U OMCKOBOA ANs 3,5-RI0NMOBbBIX QUCKET.
Kpome Toro, B cnovax «xpe#Ta pacnosiaraloTCA WUHTepdeiicHbe MOAYNH, KOTopbie
obecneunBaloT uaMepeHve U nepeaady sHaYEHWA N3MEPREMbIX napaMeTpoB B Npoueccop
KpeuTa. [1nn sroro 6binu paspaboraHbl MoayNY Tpex BUAOE:

- Moaynb koHTponA uqactor FREAK, ¢ noMmowplo KOTOpOro w3aMepsioTcs

4YacCTOTHbIE XapaKTEePUCTUKU FeHepaToOPOB HANPSIKEHWIA;
- MOAyNnb KOHTPONnsA BXOAHLIX TOkoB K Hanpsxenud VOLTCURR, ¢ nomouibio
KOTOPOIro N3MEPAIOTCA XapaKTePUCTUKN TOKa K HANPAKEHUA reHepaTopos,

- MOAynb KoHTpona BbixoAHblx TOkOB CURRENT, ¢ nomowsi koTtoporo
W3MEpRIOTCH Harpy3ouHbie XapakTepUCTMKWA Ha BbIXOAAX pacnpefenuTenbHbiX
LWMTOB.

AnnapaTHo-uHTepdeiicHbie MoAyNU B3aUMOAEACTBYIOT C NPOLIECCOPHLIM MOAYNEM
VM-40 nocpeactsoM wiMHHOTO WHTepdeica VME, koTopbit paboTaeT nog ynpasneHuem
OnepauUMoOHHON CUCTEMbBI peanbHOro Bpemenu 0S-9.

MNporpaMMmHas 4acTb NOACHCTEMb: U3MEPEHUA BKNIOYaeT B8 ceba nporpaMMbt 8Boga
W nporpaMmbl nepeuuHOW oO6paboTku U3MepAeMbIX 3HAYEHWA  KOHTPONUPYEeMbIX
napameTpoB. ITU NPOrpaMMbl BLINONHAIOTCA NpoueccopoM kpenta VME.
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MNporpammui  cBopa w nepeudHO o0Bpabotkn paspaboraHst ¢ noMowbio
UHCTPYMEHTanNbHbIX cpeacts dupmbl Microware, cocTasBnaloumx QyHaaMeHTanbHyio
yacTb Professional 0S-9, a umeHHo:! '

- CUCTEMHbIE NPOrpamMMHbIe KOMNOHEHTLI - ApanBepot MHTepdEenCHbiX MORYNew,

obecneyusatolne BBOS KOHTPONUPYEMBIX AaHHbIX, - HANWCEHB! Ha A3bike Macro
~ Assembler 0S-9;

- obpabartbiBalowme NporpaMMbl, NPorpaMmmel ynpaBneva BBOA\OM ¥ NPOrpammb!

B3aMMOAEWCTBUA C NoACHCTEMON OTOOpaxkeHWs HanucaHb! Ha A3bike Microware
C, KOTOpbIM ABASETCA TOMHbLIM ucnonHeHweM craHaapTa K&R c pacumpervem
Berkeley UNIX.

MNpu paspaGoTke -nporpaMm Gbinu McnonbsosaHut OubnuoTekM nognporpamm,
BXOAALLUE B COCTAB NPOrpaMMHOro obecneveHus Professuonal 0S-9 u obecneumsatoiipne
BbiNONHeHWe yHKUUN n,qpa real-time OS-9.

Tepmunan Kpeirt VME/OS-9./ Wuna VME

Mporpammbl BBOAA U

\ nepeu4HOn obpaboTku
RS232

Ethemet] 112
A

K obbekrTam
. U3MepeHus

Mecto
TEeXHUYECKOro
obcnyxuBaKua

Wnrepdetic-
Hble MOAYNU

CeTb Internet

MoHuTop
< > \ WINDOWS NT/
_ LabVIEW/

MporpamMMbi oTobpaxeHna

Pabouee mecTo
oneparopa KOHTpOns

Puc.1.CTpykTypHan cxema NPOrPaMMHO-TEXHUMECKUX CPEACTB
CUCTEeMbI KOHTPONA NapameTpoB 3HeprocHabxeHna
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Noacucrema orobpaxenun CNyXWuT AnA opraMuaauuu paBoyero mecra onepatopa
KOHTponsA. B dyHkumn onepatopa sxoaar: '

- B XOA€ noAroToBkM U NpoBeAeHNs ONbiTa ynpaenexue NPOLECCOM KOHTPONS;

- B Xopae nNpoBepeHuA onbiTa  Habniogewwe 33 COCTOSAHUEM  CUCTEeMb!

3HeprocHabxeHus u sanuce KOHTPONMPYEMbIX NAapaMeTpoB B apxue:

- NOCNe NpoBeAeHNA onbiTa aHanWU3 COCTORHUA CUCTEMBI 3HeprocHabxeHus no

~ apXUBHbIM JaHHbIM.

Moacuctema orobpaxennn ewinonHexa Ha base nepconanbHoro koMnNbioTepa,
paborvaiowero nog ynpaenexvem WINDOWS NT. Bce nporpammuoe obecneuenme
noacucTemsl otobpameHus paspaboTaHo u PYHKUMOHUPYET Ha BGaze APOrpaMMHBbIX
cpeacrs naketa LabVIEW (Laboratory Virtual Instrument Engineering Workbench)
amepukaHckon upmel National Instruments [1-5]).

Mexay noacucremoi USMEpeHUA U nogcucTemoi oToGpaXeHna ycTaHaenusaeTcs
ceTeBoe coeauHenne (MogeMm wnu nnata Ethernet) n nporokon Ha yposHe TCP/IP, no
KOTOpOMY B3aWMOAEUCTBYIOT NporpaMmbl U3 cpeabl OS-9 M nporpammbl w3 cpeabl
LabVIEW. Mpu atom nogcucrema W3MEPEHUs BbICTyNaeT B ponw cepeepa, a NogcUcTeMa
OTOBpaXeHUA - B ponu KnueHTa.

2.1. Onucanue npozpammiozo obecneyenus nodcucmems! usmepexus

2.1.1. Onucanme noruveckoi CTPYKTYPbI

CTpyktypHas cxema nporpammHoro obecneuyenus (MNO) noacucTems U3MEepeHus
npeAcTaBneHa Ha puc. 2.

MO noacucTembi wamepeHus cocTouT us yHKUMOHaNLHOrO  NporpaMMHoro
obecneyenus, Tecrosoro nporpamMmHoro ofecneyeHus u cucremHoro NporpaMMHoOro
obecneueHus.

B cocras cyHKkumoHansHoro NpOrpaMMHoro - obecneuenns Bxogut Habop
nporpamm, obecneumsalowmx yHKUNOHUpOBaKWe naMmeputencHon nogcuctemsl. K Hum
OTHOCHITCA:

- Ynpaensiowas nporpamma PARENT, npegHasHayeHHas AnA  ynpaBneHus
paboTol kpeliTa. YnpaBnenue BbINONHSETCS no komaHpam onepartopa
KOHTPONA, KOTOpble OH 3afaeT U3 NOACHCTEMSI oTobpameHns ¢ nepcoHanLHoro
KOMNbHOTEpa.

- ObpabatwiBatoyme nporpammbl Wpk_wp, Wpk_ui u Wpk_wt npegHasHaueHb
ANA BBOJA AAHHLIX C UHTEPEICHLIX MORYNeR u o6paboTku atux paHHbLIX B
Temne ux noctynnexus. Kaxaeti wxTepdeircHbi Moayne obcnyxusaercs
OTAENLHOW NPOrPaMMOiA, 1 NOSTOMY, ECAM B CNOTAX KpenTa uMeeTcst HECKONbKO
OAMHAKOBLIX  UHTep(eCHBIX  Moaynel, CTONMbKO  xe OAWHAKOBbIX
obpabarbiBalowmx nporpamm 3anycKaeTCcA Ha BbINONHEHWe.

TectoBoe nporpammHoe obecneveHue NpeAHa3HaYeHo ANsA aBTOHOMHLIX NPOBEPOK
annapaTHo-TeXHWYECKUX CPEACTB KOHTPONA CUCTEMBb 3HeprocHabxenuna. Tectosoe MO
COCTOMT U3 Habopa TecToB ANA Kaxaoro WHTEepdeicHoro Mogyns:

- NporpamMma O_wp npearasHaveHa ans TeCTMpoBaHUA nnatol FREAK;

- Nporpamma O_ui npeaHasHayeHa gns TeCcTUposaHua nnatel VOLTCURR;

- NporpammMa O_wt npeaHasHaveHa gns TecTupoBaHus nnarusl CURRENT.

K cuctemomy nporpammuomy obecneuenuio (noMuMO 6a30BLIX NpOrPaMMHBIX
CPEACTB, Takux Kak onepauvoHHas cuctema 0S-9) OTHOCATCH Apaisepbi, cneuyuansHo
pa3spaboTaHHbie Ans UHTepdEeRCHBIX MOAYNEN U3MEPUTENbHON CUCTEMBY.

- Dpaveep WP_x npeghasHauen ans ynpaenenus paGotoil wHTepdeicHoro

MOZYNS KOHTPORA 4acTOTHbIX xapakTepuctuk FREAR. Apaiteep pabotaet ¢
TPeMA AECKpUnTopamu (ynpasnsiowmMm 6noxkamu), cootsetcTayowMy Tpem
pexuMam pabotel uHTepdelicHoi nnatel FREAR: WP_t - TecToBbLIA pexum,
WP_iz - pexxum uamepenus, WP_izc - pexum usmepeHus ¢ koHTponem.
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- [Dpavieep Ul_x npegHasHaueH Ans ynpaenexus paboTol WHTepdeicHoro
MOOYNA KOHTPONsA BXOAHbIX TokoB M HanpsixkeHuid VOLTCURR. [Apaiisep
pabotaeT C Tpems  peckpuntopamv  (ynpasnslowvmu 6nokamu),
COOTBETCTBYIOIUMMN  Tpem  pexumam paboTbl  uHTepcdencHoW  nnatel
VOLTCURR: Ul_t - TectoBbid pexum, Ul_iz - pexum namepenus, Ul_izc -
PEXUM U3MEPEHNUA C KOHTPONEM.

- Jpaieep WT_Xx npepHasHayeH ANs ynpaBNeHUs pabotoi wuHTepdencHoro
MOAYNA KOHTponsa BbixoaHbix Toxos CURRENT. [paieep paboTtaeTr ¢ Tpems
AeckpunTopamu  (ynpaensiowvmu  6noxamu), COOTBETCTBYIOLUMMW  TpEM
pexumam paboTtel uHTepdeicHoih nnatel CURRENT: WT_t - TecToBbIn pexvm,
WT iz - pexum nsmepenunn, WT_izC - pexuM n3MepeHnn C KOHTponeMm.

Bce apaiisepbl paboTtawT B pexume 06paboTku npepbisaHni.

2.1.2. Anroputm paboThl NoacHCTEMbl U3MEPEHNUA

Cpasy xe nocne 3sarpyskm OS-9 astomaTuvecku 3anyckaercs ynpaBnsloulan
nporpaMma PARENT. BbinonHeHWe NporpamMmbl  HauMHaeTca € MHuLManusauum
coequHUTENbHOrO yana socket B pamkax npotokona TCP/IP ans cBaAsu NOACUCTEMON
oTobpawenns. Qanee nporpamma PARENT BctaeTt Ha feckoHeuHbIi UUKN OXupaHus
yNpaBnsioWmMx KoMaHa OT ofiepatopa KOHTpOns. MonyuMe ouepeaHyl KOMaHay,
nporpamma PARENT BbINOMHAET COOTBETCTBYIOL{UE STON KOMaHAe nevcreuA. lepeyeHs
KOMaHZ W BLINONHAEMbIE AeiCTBUA NPOrpamMmbl NpuBeaeHs: B Tabn. 1.

O6pabarsisaowas nporpamma Wpk_wp 3anyckaeTcs U3 nporpammbl PARENT.
MNporpamma Wpk_wp BbINONHAET KOHTPOMb H4aCcTOTHI BXOAHBIX TOKOB W Hanpsxenvi. MNpu
MHULMANM3aLWM NporpamMa OTKpbiBaeT AocTyn K pabote ¢ uHTepceicHon nNaTon
FREAK (B 334aHHOM peXuMe) MyTeM BIITIOHEHUA B CMUCOK YCTPOKCTB (dbyHkuns attach)
ofAHOro U3 Ageckpuntopos apaisepos WP_x:

- peckpuntop WP_t Ans ynpasneHus nnaTton 8 pexume TECT,;

- peckpuntop WP_iz - B pexume WSMEPEHUE;

- peckpuntop WP_izc - 8 pexxume UBMEPEHWUE ¢ KOHTPOJIEM.

[lanee BLINONHASTCA LKKN: ,

- BBOAA BbIGOPOK CO 3HAYEHNSAMU NEPUOAOB HAMPSKEHUA B YCNOBHbIX EAUHUALIAX;

- obpaboTka AaHHbIX B COOTBETCTBUMN C 3AAHHBIM PEXUMOM;

- pacdeT YacTOTHLIX XapaKTEPUCTUK,

- onpeaeneHue CPEAHMX 3HA4EHUN YacToT 3a Nepuoa BuIGOPKY;

- nepepaya coofuieHunit ¢ pesynbTaTamMu obpaboTku yepes rHeano socket noacucreme
oToDpaxeHus.

B uMKkne NpoBepAETCsA, HeT N KOMaHA ynpasneHus OT NporpaMMbi PARENT. Ecnu
npuxoguT Komaxga "koWely paboTel’, nporpaMma 3akpbiBaeT AocTyn K pabote C
unTepdeiicHon nnaton FREAK u saBepwaeT paborty.

O6pabatuiBatoiaa nporpamma Wpk_ui  3anyckaeTcs U3 NporpamMmmbl PARENT.
Mporpamma Wpk_ui BLINOMHAET KOHTPOMNb BXOAHLIX TOKOB W Hanpsxexr. [pu
WHALWANW3ALMK NPOTPaMMbl OTKPbIBAETCA AocTyn K paboTe B 3anaHHOM pexvme C
unTepdeicHon nnatoit VOLTCURR nyvem BKMio4eHNA B CMMCOK YCTPOWCTB ((PYHKLUA
attach) ogHoro us geckpvntopos apansepa Ul_x:

- peckpuntop Ul_t ANS ynpasnexvs nnaToin 8 pexvme TECT,

- peckpuntop Ul_iz - B pexxume USMEPEHWUE;

- peckpunTtop Ul_izc - B pexume UBMEPEHUE ¢ KOHTPOREM.

Janee soinonHAeTcA HeCKOHEUHbIN UUKN:

- BBOA BbIGOPOK TOYEYHLIX 3HAYEHWA TOKOB M HanpsXKeHWd B YCROBHbIX

eqnHMLax;

- obpaboTka BBEAEHHbIX AAHHbIX B COOTBETCTBUM C 33/jaHHLIM PEXUMOM,

- pacyeT cpeaHeKaapaTUiHbiX (3pEeKTUBHBIX) 3HAYEHKA TOKOB U HaNPAXEeHWA;

- pacyer noTpebnsemMbIx MOLHOCTEN,



- nepefiadya MOJIYYEHHbIX pPE3yNbTAaToOB B noacucTeMmy otobpaxeHus u

ynpasneHus.

B umnkne nposepsetcs, HET NU KOMaHA ynpasneHus oT nporpammbl PARENT. Ecnn
NpUXOAWT KoMaHaa "koHel paGoThl”, nporpamma Wpk_ui sakpbiBaet Aoctyn K pabore ¢
nnato# VOLTCURR v 3aeepiuaert ceolo pabory.

O6paGatoiBalowas  nporpamma  Wpk_wt  3anyckaeTcss  Ha BbINOMHEHUE
ynpasnsowen nporpammoii  PARENT. lMporpamma Wpk wt swinonnset KOHTpOIbL
BbIXOAHBLIX TOKOBbIX Harpyaok. lpu vHMuManusauwum nporpamma oTKpoiBaeT Rocryn K
paboTe B 3afaHHOM pexmMe ¢ UHTepdeicHoin nnaton CURRENT NnyTeM BKNIOYEHUS B
CAMCOK YCTPOWCTB ((yHKUMA attach) ogHoro us geckpuntopos WT x:

- Reckpuntop WT_t ans ynpasnenus nnatoii 8 pexxvme TECT:

- Aeckpuntop WT_iz - B pexume UBMEPEHUE;

- Aeckpuntop WT_izc - B pexxume U3SMEPEHUE ¢ KOHTPONEM.

Hanee BbinonHaeTcs 6@CKOHEYHbIH LUK

- BBOJ BLIGOPOK YCPEAHEHHLIX 3HAYEHUN TOKOB B YCNOBHbLIX EANHNLIAX:

- 0bpaboTka BBEAGHHBLIX JaHHBIX B COOTBETCTBUM C 331aHHBIM PEXUMOM:

- pacyeT CpeaHUX 3Ha4YeHUW TOKOB Ha AaHHOW Buibopke,

- Nepepaqa nonyveHHbIx pe3ynsTaTos NoACHCTEME OTOGPAXKEHWUS 1 yripaBneHus.

Nporpammice obecnevyeHwe NogcucTemMol

H3MEPEeHUs
DyHKUMOHANbHOE Tectosoe C CucTemMHoe
fporpammHoe NporpammHoe nporpaMMHoe
__{ obecrneuenne __{obecrieuenue obecneveHune
PARENT ynpaensiowjas WP_x
nporpamma Q_wp - TecT Mmoayns DLpansep moayns
—T —FREAK FREAK
Wpk_wp O_ui
BBOA W 06paboTka BXOAHBIX TEeCT Moayna Ul x
| {4acToTHbIX napameTpos | |[VOLTCURR .qp_éﬁaep Moayna
VOLTCURR
O _wt WT _x
Wpk_ui rec =
- eCcT MOAY NS Apaieep MoaYNA
BBOA M 00paboTka BXOAHDIX
|_|TOKOB ¥ HanpsxeHui _|CYRRENT CURRENT
Wpk_wt
BBOA 1 0OpaboTka
BBIXOAHDIX TOKOBLIX
Harpysox

Puc. 2. CrpykrypHas cxema nporpaMmHore obecneyeHust NoacucTembI
N3MepeHun
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Ynpasnsawowme Komasgbl

BrinonHseMsie AencTBUA

HP [batch-file]

KomaHga Hauatb paboTy.
NapameTp batch-file yxasbiBaet
Ha UMA  cTapToBOro ¢haina, no
KOTOpPOMY BbiNONHAETCA
3arpy3ka W 3anycK. OCTanbHbiX
nporpamm noacucTembl
namepeHns

MNporpamma PARENT
OTKpbIBAET CTApPTOBLIA chann (ecnu
napameTp ONyuweH, OTKpblBaeTcR
cdaun c umeHem START_CHECK),
cdopmupyert HeobxoauMbie
napameTpbl W 3aNycKaeT yKa3aHHble
B cdanne obpabaTuiBatolme
NporpaMMbi Ha BbiNOfHEHWE

MO< b> <mode>

KomaHpfa W3MEHUTL
PEXUM KOHTPONA B YXa3aHHOW
Touke cucTeMmb!
aHeprocHabxeHna.

b - MHeMOHWdeckoe
oBo3aHaveHne KOHTpONUpyeMou
TOYkM: in -BxogHas, out -
BbixoaHan, too -0be TOuKK.

mode - peXxum KOHTponA,

MNporpamma PARENT
3anyckaeT obpabarLiBaloilyto
nporpammy, KOHTPOMUPYIOWYIO TOYKY
b ¢ HoBEIM NapameTpoM mode

aHeprocHabxeHus. MapameTp b
- MHEMOHKYecKoe 0Bo3HauveHne

Ha - KOTOPbIR Hago
nepeKnioYUTLCA
PE <b> <time> Mporpamma PARENT
KomaHnpa WU3MEeH!TDL | 3anyckaeT obpabaTiiBaowyr
nepuog CKBAXXHOCTN KOHTPONs B | NpOrpaMMy, KOHTPONWPYIOLIYIC TOYKY
yKa3aHHO# TOUKe  CMCTEMbI | b C HOBbIM NapameTpom time

KOHTPONUPYEMOH TOMKU.
Napamerp time - nepunoj
CKBaXHOCTY
KP MNporpamma PARENT
Komanpa 3aBepLwuTh | 3aBepwaeT paboty BCEX
paboTty obpabaTtbiBalowmx  NporpamMm U

BCTAET Ha OXMAAHUE HOBbLIX KOMaHA
OT NOACUCTEMBbI OTODpaxeHvs W
ynpaBnenuns.  Ecnu nporpaMma
PARENT nonyuaer komaHgy KP,
Korga He 3anylleHa HM ogHa u3
obpabaTtwiBalowmx nporpamM, OHa
sasepliaeT ceoio paboTy

Tabnuya 1

B UMKNE NPOBEPSETCA, HET NN KOMaHA ynpasnexvs oT nporpammbl PARENT. Ecnn
NpUXOANT KOMaHaa "KoHel paboThl”, NPOrpamMma 3aKpbiBaeT AOCTYR k paboTe ¢ nnarTon

CURRENT u 3aeeplaer caolo paboty.

AnropntM  hyHKUMOHWPOBaHUA Apaiisepa VWP_X NONHOCTLIO COOTBETCTBYET

anroputmy paboTbl

CTaHAAPTHOro ApanBepa nOCNeRoBaTenbHOro MNOCUMBONLHOIC

AOCTYNA, 3@ WCKMIOYEHWEM TOrO, YTO N0 OAHOMY CUfHany roTOoBHOCTU (npepbiBaHnIC)
BBOAMTCA He oand BaiuT, a aesaTL HanTos.

Anroputm  yHKUMOHMpOBaHUR apakeepa Ul_x

NONHOCTLI0 COOTBETCTBYET

anropurMy craHjapTHoro Apaneepa nocrnenosBaTenbHOro NOCUMBONLHOTO A0CTyna 3a
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UCKNIOYEHNEM TOro, 4TO NO OAHOMY CUrHAany roToBHOGTH (NpepeiBaHu0) BBOAUTCA He
oauH BaikT, a YnTaloTCH U3 GaHKa AaHHbIX NHATHI CURRENT 121 6aiira.

ANropnTM  bYRKLIMOHNpOBaKUA ApaBepa WT X nonHocTsbio COOTBETCTBYeT
ANropuTMy CTaHOapTHOTO ApaiiBepa NOCNeAOBaTENbHOMO NOCUMBONBHOMG Aocryna 3a
WCKNIOHYEHWEM TOTO, YTO NO OAHOMY CUrHany roTOBHOCTH (npepbisaHno) BBOANTCA He
oavH baiT, a cemepka GaiiTos.

2.1.3. Bbi30B v 3arpy3aka nporpamm

3arpyska nporpamMm ROACUCTEMBI U3MEPEHUR B ONEpaTUBHYIO NAMATL BLINOMHRETCS
aBTOMaTW4ecku npu BXOAE B ONEPALMUOHHYIO cuctemy OS-9: komaHgbl 3arpysku
nporpamMMHbIX Mogyne# (load) BxniovaloTcs B hann .login, KOTOPLA BLINONHAETCS npu
BXOAE MoNb30BaTens B CUCTEMY.
KomaHaa ebisoBa nporpammsl PARENT Taioke BKniovaetca B chaitn .login.
Komanaxasn crpoka Bbizosa umeeT sug
WP_PARENT <host> <port>, rge
- WP_ PARENT - ums 3arpy3ouHoro MoAyna nporpaMmbl PARENT:
- <host> - ceTesoe ums cepsepa, Ha KOTOPOM HaxoQWTCA nogcucTeMa
OTODpaXKeH1s n ynpasneHus:
- <port> - Mnagwwii Homep nopTa (rHe3na socket).
Bbi3oe 1 3arpyska nporpammb Wpk_wp sbinonHsiotes nporpammoii PARENT npu
Hanu4nMm COOTBETCTBYIOWEN KOMaHabl B batch-file.
. KomaHgHas cTpoka sanycka nporpaMmel Wpk_wp umeet sug
Wpk_wp <host> <port> <Tskv><mode> <T> <loop>, roe
- <host> - ceTeBoe ums cepeepa ¢ nogcucTemon oTobOpaxeHus U ynpasneHus;
- <port> - Mnagwmit HoMep nopTa (rHe3pa socket);
- <Tskv> - nepuos ckBaXHOCTW KOHTPONA - nepuoandHOCTE nNepefayu B
MOACUCTEMY OTOBPAXEHUA KOHTPONUPYEMBIX NaPAMETPOB;
- < mode> - pexum pabotbl MHTEpdeicHoM nnatei FREAK:
- mode=t - paboTa B pexume TECT:
- mode=c - paboTa 8 pexiume USMEPEHUE ¢ KOHTPONEM;
- mode=| - pabota B pexime USMEPEHUE: .
- <T> - Bpema ebibopku - nepuog BPEMeHW, Ha KOTOPOM NpPOM3BOANTCH
HakonneHue aaxHbix, ux obpaborka u yecpeaHeHue;
- <loop> - yucrno umknos obpaboTku (ncno BbIBOpPOK).
Bri3oB 1 3arpyska nporpaMmbi Wpk_ui ebinonusetca nporpammoit PARENT npu
HanW4YuKu COOTBETCTBYIOWEH KoMaH bl B batch-file.
KomaHngHas crpoka sanycka nporpammel Wpk_ui umeet Bug
WDpk_ui <host> <port> <Tskv> <mode> <T> <loop>, rpe
- <host> - ceTeBoe UMA cepeepa ¢ NOACKCTEMOI otobpaxeHuns U ynpasneHus;
- <port> - Mnagwmit Homep nopra (rHe3pa socket);
- <Tskv> - nepwos cKBaXHOCTW KOHTpONst - nepuoaMYHOCTL Nepefayn B
NOACUCTEMY OTODpaXeHUst KOHTPONMPYEMBIX napamMmeTpos;
- < mode> - pexum paboTbl UHTEpdeiicHok NnaTtsl VOLTCURR:
- mode=t - pabota B pexume TECT:
- mode=c - pa6ota B pexume USMEPEHUE ¢ KOHTPOJEM;
- mode=| - pabora B pexume USMEPEHUE;
- <T> - Bpems BLIGOPKM - nepuon BpeMenn, 3a KOTOPLIA NPOU3BOAWUTCH HaKONNEHue
AabHbiX, ux obpaboTka u ycpeaHeHue;
- <loop> - uucno uuknos o6pabotku.
BbizoB 1 3arpyska nporpammbl Wpk_wt awinonHsietca nporpammoit PARENT npu
HanNU4Yuu COOTBETCTBYIOLLEN KOMaHAb! B batch-file.
KomaHaHan cTpoxa 3anycka nporpammel Wpk_wt umeet aug,
Wpk_wt<host> <port> <Tskv> <mode> <T> <loop>, rpe
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- <host> - M cepeepa ¢ cucTEMON OTOBpaNeHUs 1 yNpaBneHuws B ceTy;

- <port> - MnagLmii HoMep nopTa (rHesfa socket);

- <Tskv> - nepuoa CKBaXHOCTU KOHTPONA - NEPUOAUYHOCTbL nepeflasn B
NOACUCTEMY OTOOPAKEHUA U YNPABNEHUS KOHTPONUPYEMbIX napameTpos;

- <mode> - pexxum paboTsl UHTepdeitcHon nnatet CURRENT:

- mode=t - pabora B pexume TECT;

- mode=c - pabota & pexume USMEPEHUE ¢ KOHTPOJEM;

- mode=| - pabora B pexume UBMEPEHWE:;

- <T> -BpemA BLIOOPKM - NEPUOA BPEMEHH, 3a KOTOPbIA MPOM3BOAUTCA
HakonneHue AaHHblx, nx obpabotka u ycpeaHeHue;

- <loop> - uucno UMKNOB 0GpPaboTKK (UMCNO BLIGOPOK).

2.1.4. BxoaHble ¥ BLIXOAHBLIE AaHHbIE
2.1.4.1. BxodHbie u 8bixodHbie OanHbie npoz2pammbl PARENT

21411 BxoaHule faHHbIe nporpaMMbl PARENT

BxopHbiMu AarHEIMK Ans nporpaMmbl PARENT siensiotca ctaptoBelit dhaiin batch-
file v komaHgbl, nocTynawwme yepes nopt B ceTu Internet oT NoACUCTEMb oTobpaxeHunsa u
ynpasneHus. MepevyeHb komaHg ynpaeneHus npuseaeH B Tabnuue 1. '

21.41.2. BhixogHbie AaHHbIe NporpaMMmsL PARENT

BbixoaHbiMuU AaHHbIMK NporpamMMbl PARENT sensiotcs ctapToBble napameTpbl, ¢
NOMOULI0  KOTOpbIX  ynpasnswowas nporpamma PARENT  usMenser paboty
ob6pabarbiBalowmx nporpamm.

2.1.4.2. BxodHbie u ebixodHble daHHbIe npozpammul Wpk_wp

2.1.4.21. BxoaHbie AauHbie nporpammet Wpk_wp

BxogHetMU paHHbiMK AnA nporpammbl WpK_wp RBRSIOTCA BbIXOAHLIE OaHHbIe
Apaisepa WP_x, CTpyKTypa KOTOphIX NPUBEeAEHA B Tabnuue 2 ¥ onucaHa HKe B pasnene
"BxofHble U BbIXOAHbIE faHHble ApaiBepa WP_x".

2.1.4.2.2, BuixogHbie paHHbie nporpammbl Wpk_wp

BuixoAHbIMW  faHHbIMM  nporpamMMbl WPK_Wp  ABRAIOTCA  cooBLiyeHus,
nepepasaembie NoacucTeme oToGpaxkeHna U ynpasneHusi. Cooblenus MoryT GuiTh ABYX
BMAOB: O pesynbrartax TecTupoBalna nnatel FREAK u pesynbtaTtax koHTpONns 4acroTthi
BXOQHOr0 HANPSKEHUS.

Cooblenue o pesynsTatax TeCTUPOBaHUS KMEET BUA

testf_cmd <ups> <test>, rge

- <uUps> - MHEMOHUYECKOE UMA TECTUPYEMON NNAaThL!,

- <test> - pesaynbTaT TectMpoBaHus — test = 0 - HopMa, test = -1 - oTka3.

CoobLueHune o pesynkTatax KOHTPONA CUCTEMBI IHEProcHaBNKEHUA UMeeT Bug -

freq_cmd <ups> <f> <e>, rge

- <UPS> - MHEMOHUYECKOE UMA KOHTPONUPYEMOro BXOAA;

- <f> - cpegHee 3HaYeHWe 4ACTOTBI HA [aHHbIR MOMEHT, a <e> - YUCNO

HapyLeHWid Ha BXofie 3a nepvoa nocneaHei BuIGOpKy.



2.1.4.3. BxodHble u 8bix00Hble JaHHbIe npo2pamMbl Wpk_ui

21.4.31. BxoaHbie faHHbie nporpaMMbl Wpk_ui

BxoaHbiMM fAaHHbIMKA A nporpammel Wpk_ui fiBnsilOTCA BbIXOAHBbIE AaHHblEe
Apaeepa Ul_x, cTpykTypa KoTopbix npusefeHa B Tabnuue 3 U onucaxa HUXe B pasaene
"BxofHbIE W BbIXORHbIE AaHHble Apansepa Ul_x".

21.43.2. BbixoaHble faHKbIe nporpaMmmMel Wpk_ui

BixogHbIMKM AaHHbIMKM nporpamMmMbl Wpk_ui ssnsioTca coobuieHun, nepegasaembie
noacucteme ortobpaxenns wu ynpasneHna. CoobueHnsa moryT ObiTe AByX 8MAOB. O
pesynbTatax Tectuposasna nnatbl VOLTCURR u pesynbTarax KOHTPONA BXOAHBLIX TOKOB
W HanpsXeHWis.

Coobuwenne o pesynbrarax TeCTUpOBaHUA UMeeT BUA

test cmd <ups> <test>, rge

- <UpS> - MHEMOHMYECKOe UMA TECTUPYEMON NNaTsl;

- <test> - peaynbTat TECTUPOBaHUA - test=0 - Hopma, test=-1 - oTkas.

CoobLeHue 0 pesynbTaTax KOHTPONA CUCTEMb 3HEProcHabXeHUa uMeeT Bug,
voltage_cmd <ups> <va> <vb> <vc> <ea> <eb> <ec>, rge

- <ups> - 3TO MHEMOHWYECKOE UMA BX0AA,

- <va>, <vb>, <ve¢> - cpegﬂexaanparuuubue 3HaAYEeHUA BXOJ],Hbe HanNpsXeHwin no

¢a3am;

- <ea>, <eb>, <ec> - YACMNO NponagaHui HanpsKeHUN, cooraercreynol.unx dasam,

Ha Tekylien subopke,;

power_cmd <ups> <pa> <pb> <pc>, rae

- <ups> - 3TO MHEMOHUYECKOE MMA BXOAA;

- <pa>, <pb>, <pc> - 3HaYEHUA NOTPEBNAEMbIX MOLLHOCTEHR,

sin_cmd <ups> <f> <v>, rge

- <ups> - 3TO MHEMOHHUYECKOE UMA BX0AR;

- <f> avo ¢hasa (a,b,c);

- <y> - TOYEYHbIE 3HAYEHNA HANPFHKEHUA.

2.1.4.4. BxodHble U ebixo0HbIe OaHHble npozpammbl Wpk_wt

21.441. BxoaHble AaHHbIe nporpamMbl Wpk _wt

BxoAHbIMW faHHbIMKM AnA nporpammbl Wpk wt siIBNAIOTCA BbIXOAHbIE AAHHbIE
ppaiisepa WT_x, CTpYKTypa KOTOpbIX NpuBeaeHa B Tabnuue 4 1 onucaHa Hwke B pasaene
"BxofHble 1 BEIXOAHbIE AaHHble apaisepa WT _x".

21.4.4.2. BbixogHble AaHHble nporpamMmmbl Wpk_wt

BbiXxoAHbIMY AaHHBIMK nporpammebl Wpk_wt aBnsiotea coobulenuns, nepepasaemble
noacucteMe otobpaxenna u ynpasnenws. Coobuienwws moryT 6biTb ABYX BMAOB. O
pesynbtaTtax Tectuposakus nnatel CURRENT U pesynbratax XOHTPONs BbIXOAHBLIX
TOKOBBIX Harpy3oK.

CoobuweHve o pesynbTatax TECTUPOBaHUA UMeeT BUA,

testcu_cmd <ups> <test>, rge

- <ups> - MHEMOHMYECKOE UMA TECTUPYEMOW NNavhl;

- <test> - pesynerat TecTuposaHus - test=0 - Hopma, test=-1 - oTKa3.

CoobuwieHMa ©  pesynbTarax  KOHTPONS  BbIXOAHLIX ~ TOKOB  CHUCTEMbI
3HeprocHabxeHnna nmeeT BUA

cu_cmd <ups> <ak> <ia> <ib> <ic>, <ea> <eb> <ec>, rae

- <Ups> - MHEMOHWNYECKOE UMA pacnpeaenuTensHoro WuTa,

10



- <ak> - HOMep KaHana;

- <ia>, <ib>, <ic> - cpegHue IHAYEHWUA TOKOBbLIX Harpy3ok no cgasam;

- <ea>, <eb>, <eC> - YMCNO HapyLUEHWA B ANEKTPONUTAHUN COOTBETCTBEHHO NO
drasam.

2.14.5. Bxoduble u ebixodHble OanHbie Opaiigepa unmepdeiicHoi
nnamsi FREAK WP x

21451, BxoaHulie panHbie gpaiBepa nHTephPeNCcCHON NNaTbl
FREAK WP_x
BxoaHbiMM naHHbIMK Apaiisepa WP_X sBnseTcs: NOCNeaoBaTenbHoCTb 6awTos,
koTopan BeoauTca ¢ nnaTtel FREAK 3a ogHo npepsisanue.
MepuoaudHocTs roToBHOCTM AaHHbIX ¢ nnatel FREAK pasHa 0,5 c. Mo ogHoOMy
ApPepbIBaHNIO YNTaeTCA feBATL GalTos. 3HaueHnn atux 6aiTos NnpusegeHsl B Taén. 2.
CnyxeGHoit  Gawt copmupyeTcs BCTPOEHHBIMK  annapaTHbIMM cpeacTeamu
KOHTPONA 1 HeceT B cebe cneaylowyto nHdopmaumio:
- B Mnajuwmue Yetbipe pa3psfia 3aHOCATCA fPYM3HAKU (€AUHULLI) BbIXOAA 3HAYEHWIA
4acToTbl 3a AONyCTUMbLIE fNpeaenbl Ha COOTBETCTBYIOWMUX KOHTPONMUPYEMbIX
BXOAAX;
- B NATHIA W LECTOW paspsabl 3aHOCUTCA NPU3HAK PEXUMa, B KOTOPOM Nnarta B
AaHHLIK MOMEHT DYHKUMOHUPYET:
- 00 - pexum NUSMEPEHUE ¢ KOHTPONEM:;
- 01 - pexum TECT;
- 10 - pexmum USMEPEHME.
Pa3panbl 7 v 8 He HecyT Hukakoi MHopmauwn 1 Beera pasHbl Hynio.

2.1.45.2 Bhixoarble ganHbie ApadiBepa HTepdERCHON NNaTh
FREAK WP_x
BeixoaHsiMM faHHbIMK Ans Apaiieepa WP_X ABNRIOTCA faHHbIe, KOTOpbie ApaiBep
aaHocuT B Oydpep obpabatbiBaloweii NporpaMmel, NOPAROK KX pachnonoxenns B Gydepe
COOTBETCTBYET CTPYKTYpE AAaHHLIX, NPUBEAESHHOW B Tabn, 2.

Tabnuya 2
Homep Gaitra 3HaueHune GahTa 3HaveHue cnosa
1 Mnanwwi SaiT cnoea 3HaveHWe nepuoaa 4acToThl Ha Nepeom
2 Crapwwit Gant cnoea pxone
3 Crapwwui 6aiT cnoea 3Hauenne Nepuoaa YacToTul Ha BTOPOM
4 Mnapwwé GaaT cnoba Bxone
5 Crapwmit 6anT chosa 3HayeHue nepuMoaa YacToThl HA TPETheM
6 Mnaawmit Gait criosa Bxope
7 Crapwmii HaiT cnoea 3HadeHne nepuoaa YacToTbl Ha YeTBEPTOM
8 Mnaawwit Gawt cnosa BXOAE
9 Cny»eGhbin BanT

2.1.4.6. Bxoduplie u ebixodHsie danubie dpalieepa uxmepdeiicHol
nnamsi VOLTCURR Ul _x

2.1.461. BxoaHbie aaHHble ApaiBepa nHTepdreRCHOIM NNaThI
VOLTCURR Ul_x

BxoaubiMn panHbiMu ana gpaisepa Ul_x sensetcs nocneposarensHoOCcTs HanToB,
KOTOpas BBOAUTCA 3a OAHO NpepbiBaHue.

MepuoauuHOCTL rOTOBHOCTH AaHHLIX ¢ NnaTo VOLTCURR paBHa NPUMEPHO 9 MC.
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Mo opHoMy npepwiBakuvio YuTaeTca 6GaHK AaHHLIX, COCTOAWMA n3 121 baiiTa,
KOTOpbie COCTaBNAKT 5 NOCNEA0BATENLHLIX OTCUETOB MIHOBEHHBIX 3HAUYEHUIR BXOOHLIX
HanpAXeHWA U TOkoB No Tpem ¢asam oT AByX Bxoaos (120 GaiTos) W ogHo cnyxebHoe
CNoBo.

CTpykrypa ogHoN nadkn npuseaeHa B Tabn.3.

CnywxebHuti  6aiT  chopMUpyeTca  BCTPOEHHBIMU  anNapaTHLIMM  CPeaCTBaMM
KOHTPONs 1 HeceT B cebe cneayloulyo uHpopmaLumio:

- B Mnagwue LWecTb PaspsAcB 3aHOCATCA NPU3HaKW (eauHnUbl) nponagaHus

HAanNpMKEHUR Ha COOTBETCTBYIOLLUX KOHTPONNPYEMbIX BXOAAX;
- CeAbMOW paspaj ykasbiBaeT Ha PeXWUM, B KOTOPOM NnaTta B AAHHbIA MOMEHT
pabortaet:
- 1- pexum UBMEPEHUE ¢ KOHTPONEM,
- 0-pexum TECT;
- BOCbMOW pa3psf ykasbiBaeT Ha Homep DaHKa AaHHbIX, FOTOBLIX ANS YTEHUNA:
- 0 - nepsbin HaHKk,
- BTOpo# BaHk.

2.1.4.6.2. BhixoaHble faHHbIe gpaiBepa m-n‘epcbeucuou nnaro!
VOLTCURR Ul_x

BuixogHbiMu pakHbiMU  ans  papadisepa Ul X sBnsoTca nocnegoBaTensHOCTU
BanToB, KOoTOpbie Apaiteep 3aHocuT 8 Oydep obpabartbiBalowleid Nporpammbl. Nopsgok v
CTPYKTYpa AiaHHbIX B Gybepe COOTBETCTBYIOT CTPYKTYPE BXOAHOIO NOTOKA, NPUBEAEHHON B
Tabn.3, Tonbko MeXAy KKAoH NATEPKOH OTCHETOB CTOUT eLle cnyxebHuIi BaikT.

Tabnuua 3
Homep Baiita | 3vaueHune Baita 6 Homep haser | Homep Bxona | 3Hauenue cnosa
cnoee
1 Mnagwwn# 1 1 Hanpaxetne
2 Crapwmi
3 Mnaatumi 1 1 Tox
4 Crapumia
5 Mnapwmwii 2 1 Hanpsaxexue
6 Crapwmi
7 Mnagluuwi 2 1 Tok
8 Crapiumit
9 Mnagwmni 3 1 Hanpsaxexune
10 Crapumi
11 Mnagwmuii 3 1 Tok
12 Crapwwit
13 Mnagwui 1 2 Hanpsxexue
14 Crapiumi
15 Mnaatuwis 1 2 Tok
16 Crapwmi
17 Mnaawui 2 2 Hanpsixenue
18 Crapwu#
19 Mnaawmwn 2 2 Tok
20 Crapwmvi
21 Mnagumi 3 2 Hanpsxerne
22 CrapLumit
23 Mnaawwui 3 2 Tox
24 Crapwiui
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2.1.4.7. Bxodubie u ebixodHbie OanHble dpaileepa uxmepdeiicHoii
nnams! CURRENT WT _x ‘

2.1.4.7.1. BxoaHule faHHble ApaiBepa uHTepdeRCHOR NNaThb
CURRENT WT x

BxoaHeiMu AaHHbIMK ANA Apaiisepa WT_X ABNAIOTCA RaHHLIE, KOTOpLIE BBOARTCS C
nnatel CURRENT 3a ogHo npepbiBaHue. .

lfepuoan4HOCTL roToBHOCTH AaHHLIX ¢ ANaTel CURRENT pasHa npumepto 100 mc.
Mo opHomy npepwbiBaunio BBOAUTCA 7 Gaiitoe. Mepebie WeCTb GaiATOB - 3HAYEHUN
BbLIXOAHBLIX TOKOBbIX Harpy3ok. Ceabmon 6aiT - cnyxebHblit 6aiT.

Paspaabl cnyxebHoro Gaitta HecyT cneayoLLyto cnyxebHyio uicgopmayuio:

- B LECTU MnafilMx paspspax CoAepKaTcA fpusHakM (€AuHUUB) Bbixoaa 3a
npefenbi  3HaYeHWW  TOKOBLIX  HArpy3ok (KOpPOTKOE 3aMbikaHme) Ha
COOTBETCTBYIOWNX KaHanax;

- B CenbMOM W BOCLMOW paspsfbl 3aHOCWTCA NPU3HAK PEXWMA, B KOTOPOM
uHTepdencHan nnata CURRENT B gaHHbIn MOMeHT paBotaer:

- 00 - pexum UBMEPEHWE c KOHTPOIEM;
- 01 - pexum TECT, :
- 10 - pexxum USMEPEHUE.

Mnata CURRENT MOXeT KOHTPONMPOBaTb OQHOBPEMEHHO 96 BLIXOAHBIX KaHANOB
CUCTeMbl 3HeprocHabxeHusi. ONpoc kaHarnoe (W3MepeHue 3HAYEHWH TOKOB) NPOUCXOAUT
NOCNeAoBaTENbHO LWeCTepkamu, ¥ TakiM 00pasoM 3a wecTHajauaTe npepbiBaHui
ApavBep nonydaeT 3HaueHWs TOKOB No BceM 96 kaHanam. OuepegHOCTb onpoca, a
CcnepoBaTenbHO W CTPYKTYPa BXOAHBIX AaHHbLIX NpuBeneHbl B Tabn.4.

21472 BbixoaHble gaHuble Apaieepa uHTepheRcHOR NNaTb
CURRENT WT x
BbixoaHbiMM gaHHbIMK Ana apaieepa WT_x siBnsioTcs nauku 6aitTos, xoTopble
Apausep 3aHocut B Oychep obpabarbisalolleit nporpammbl. MOPRAOK M CTPYKTYPa AQHHBIX
8 Gycdepe COOTBETCTBYIOT CTPYKTYpe BXOAHOrO NMOTOKA, MPUBEAEHHOW B Tabn.4, TONbKO
MEX(Y LecTepkamu MHPOPMaLMOHHbLIX 6aliTOB CTOMT eLe cnyxebHein 6aifT.

Tabnuua 4

Homep

onpoca Homepa onpawmeaeMbix KaHaNOB

1 1 17 33 49 65 81
2 2 18 34 50 66 82
3 3 19 35 51 67 83
4 4 20 36 52 68 84
5 5 21 37 53 69 85
6 6 22 as 54 70 a6
7 7 23 39 55 71 a7
8 8 24 40 56 72 88
9 9 25 41 57 73 89
10 10 26 42 58 74 S0
11 11 27 43 59 75 91
12 12 28 44 60 76 92
13 13 29 45 61 77 93
14 14 30 46 62 78 94
15 15 3 47 63 79 95
16 16 32 48 64 80 96
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3. Onucanue nporpaMmMHoOro obecneyeHus noacucremMb! oTobpaxkeHus

3.1. Onucanue noauyeckoil cmpykmypbi nodcucmemsi

lMporpammHoe obecnevenne noacucTeMbl oTobpaxerna pa3paboTaHo ¢ NoMoLybio
WHCTpyMEHTaneHbix cpedcts LabVIEW. Bsaumopeiicreus onepatopa KoHTpons ¢
NOACUCTEMOW OCYLLIECTBIAIOTCA YEpPE3 NaHeNu yNpaBneHun Vi-nporpamm

Noacucrema otobpaxerun BkniovaeT B ceba crneayiowve vi-NporpamMmbi:

Mporpammy ynpasneHus wameputenoHow noacuctemoi. Yepes «Front Panel»
3TOA nporpammbl  OnepaTop KOHTPONSA 3afaeT KoMaHabt ynpasneHus
NpoLECCOM U3MEPEHUA, NepeveHb KOTOPbIX NpueeaeH B Tabn. 1.

lMporpaMmbt TEKYLLEro KOHTPOMA W PErMCTPaLUUN HapYLUEHWA B 3aNEKTPONUTaHWuK,
Ha naHenax ynpaBneHus 3Tux nporpamMm OoTobpaxaeTcs COCTOAHWE CUCTEMbI
aHeprocHabXeHus Ha Tekylumit MOMeHT BpemeHn. OfHOBPEMEHHO ¢
oTOOpaXeHWeM KOHTPONMpYEeMbie NapaMeTpbl 3anWCbIBAiOTCA B apxus, ANA
nocneaylowero aHanuaa. .

Mporpammel aHanusa pabotel cucteMbl. 3TU NporpaMMbl BLINONHAIOTCA MO
3aBeplueHNIO  NpoBefleHUA onbiTa . U no3ponsloT OGonee  pertanbHoO
npoaHanuaupoBaTh COCTOAHUE CUCTEMBI 3HEProcHabXeHun o 4aHHbIM apxXuBa
NporpaMm TEKYLLEro KOHTPOSIS CUCTEMbI SHEprocHabxeHuns. '

Bua naHenu KOHTPONSA U MHAVKALMWM COCTOSHUA CUCTEMbI 3HEProcHabkeHus
. NpUBedeH Ha puc.3.

time 16:25:23 dale 27:03:13%
0

Puc.3. Naxenb KOHTPOSAR ¥ MHAUKALMW COCTOSIHMA CUCTEMbE dHEProcHabxeHns
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OnucanHblf BbIWE NPOrpaMMHO-TEXHUYECKWH KOMNAEKC BbiN MCNONb3OBaN B
Ka4yecTse CPeACTBa KOHTPONA CUCTEMLI IHEPrOCHAGKEHUA BO BpeMA NpoBeaeHus
CITOXHBIX .(DUINYECKNX IKCNEPUMEHTOB. KoMNnexe no3sonsieT kak KOHTPONUpoBaTh
TeKywlee COCTOAHWE  CUCTeMbi 3HEprocHabXeHWAa BO BpeMs nNpoBEAEHNA
IKCNEPUMEHTa, TaK M NPOBOAVTL NOCTEAYIOWNA aHANU3 C LefibI0 NOATBEPXKAEHMS
AOCTOBEPOCTN NONYYEHHBIX PE3YNLTATOB IKCNEPUMENTA.

Nurepatypa N

. LabVIEW, User Manual, National Instruments Corporation, September 1994.

LabVIEW, Function Reference Manual, National Instruments Corporation, September
1994,

LabVIEW, Code Interface Reference Manual, National Instruments Corporation, -
September 1994.

LabVIEW, Data Acquisition VI, Reference Manual, National Instruments Corporation,
September 1994,

LabVIEW, Utility VI, Reference Manual, National Instruments Corporation, September
1994,

VMEDbus Specification (conforms to IEEE 1014-1987 and IEC 8218&297).

OS-9 insights, An Advanced Programmers Guide to 0S-9, Second Edition By Peter
C.Dibble, Microware systems corporation, 1992. _ .
Cuctema  BBOga/BbiBOona 0S-9, TexHwueckoe onucakwe, AkuyuoxepHoe obuwecTeo
PTCodr, 1994,

PykonHch nocTynwia 8 HIaTERBCKHI OTACH
17 mapra 1999 roga.
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TEMATHYECKHE KATETOPHUM ITYBJIHUKAILIMN
OBBbEANMHEHHOI'O UHCTUTYTA
ANEPHbBIX UCCIEAOBAHHMN

HHupekc TeMaTHKa

1. D3OxcnepuMeHTaIbHas PU3NKA BHICOKMX
JHEeprum

Teopetnueckas (pU3UKa BHICOKHX SHEPIHIA
OKCnepuMeHTAIbHAS HEHTPOHHAad (hu3nka
Teopernueckas pusHKa HU3KUX IHEPrHit
MaremMaruka

SipepHad CneXTPOCKOMNHMS K PafHOXUMHAS
Du3nKa TIXKEIbIX HOHOB

Kpﬁorexmxa

PN AL

Yckopurean

P
e

ABromaTtusauus o6paboTku
OKCIEPUMEHTANIBHBIX JAHHBIX

11. BoiuncaMTeNIBHAS MATEMATHKA M TEXHHKA
12.  Xumug
13. Texnuka ¢pu3ugeckoro 3KCneprUMeEHTa

14.  Hccnegosannd TBEPABIX Te M XHAKOCTEHR
SE€PHBIMM METOAMH

15. OkcnepmmerTtanbHag ¢u3nNKa sepHBIX
peaxuyi IpyY HU3KUX SHEPrusx

16. MosnMerpus u QU3HKA 3AIMUTH

17. Teopusa KOHIEHCHPOBAHHOTO COCTOSIHHS

18. Hcnonb3osaHue pe3ybTATOB ¥ METOLOB
(byHAaMEeHTaNBHEIX (PH3MUYECKHX
UCCIIENOBAHMI B CMEXHBIX 00J1aCTSIX
HAyKH M TEXHHKH

19. buocusuka




I'onosanopa 3.3. u np. P10-99-63
KoMmiuiexe nporpaMm KOHTPONISt CHCTEMBI SHEPTOCHA6XCHUS
CNIOXHOTO (PH3HYECKOTO 3KCIIEPHUMEHTA

OnucrbiBaeTes KOMIUIEKC MIPOrPaMM [Uisi KOHTPOJIS CHCTEMBbl 9HEProcHabXeHus
CITOXHOTO (PM3HYECKOTO BKCNEpUMEHTa. M3MepHTeNbHast CHCTeMa KOHTPO/S BbI-
nosHeHa Ha Gase xpeiira VME ¢ npoueccopom VM-40 (MC68040). IIporpammpi,
BLITIONIHAIONINE COOP NaHHBIX O COCTOAHHM CHCTEMbl ¥ NMEPBUHUHYI0 06paGoTKy na-
pameTpos, HanucaHsl Ha d3bike MicroWare C u dyHkunoHupyiotr B cpene 0S-9
B kpeiite VME. [lporpammsl, Bhinonusowne otrobpaxeHue 1 apXHBHPOBAHHE Ma-
PaMETPOB COCTOSHUS CUCTEMBI 3HEProCHAOXeHMs, pa3paboTaHbl ¥ PYHKLUHMOHHUPY-
10T B [1porpamMMHo# cpene LabVIEW non ynpaenennem WINDOWS NT. Ins koM-
MyHuKaunu Mexay OS-9 u LabVIEW ucnonssyerca nporoxon TCP/IP,

Pabota semonnena B JIaGoparopun BLIMHCIMTENBHOI TEXHUKY M aBTOMATH3a-
uuyu M HayuHom neHTpe mpuxnagmsix mccnenoBanuii OMSIH.

Coobuienne O6benHHEHHOTO HHCTHTYTA AnepHLIX Hecneposanri. dyGHa, 1999

IlepeBon asTOpOB

Golovanova E.Z. et al. P10-99-63
The Programs Complex for Control over Energetical Delivery System
for Elaborate Physical Experiment

The programs complex for control over energetical delivery system
for the elaborate physical experiments described. Gauge system was implemented
on the VME crate with the VM-40 (MC68040) processor. The programs, collect-
ing the data about the system state and primary processing of parameters, were
created in MicroWare C language and run in OS-9 system environment in VME
crate. The programmes executing the displaying and saving the energetical de-
livery system state were created and run in LabVIEW environment in Microsoft

Windows NT system shell. TCP/IP protoco! was used for communication between
0OS-9 and LabVIEW.

The investigation has been performed at the Laboratory of Computing Tech-
niques and Automation and at the Scientific Center for Applied Researches, JINR.

Communication of the Joint Iﬁstitute for Nuclear Research. Dubna, 1999
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