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BBeAeHMe 

AaHHaR pa6oTa npeACTa8nReT co6o.:1 om1caH111e KOMnneKca nporpaMM AJlR 

CIIICTeMbl AIIICTaHI..IIIIOHHOrO a8TOMaTIII'leCKOrO KOHTpOilR pa60Tbl ycTpOHCT8 

rapaHTIIIpo8aHHoro niiiTaHIIIR. C~~tcTeMa 8bmonHeHa Ha 6a3e Kpe.:1Ta VME c npo1.1eccopoM 

VM-40 (MC68040) c onepa1.11110HHOH CIIICTeMOH OS-9 111 nepcoHanbHOro KOMnbiOTepa noA 

ynpa8neHII!eM V\IINDOVIIS NT 111 IIIHCTpyMeHTailbHoro naKeTa LabVIEW. KaK nporpaMMHoe 

o6ecne'leHIIIe, TaK 111 IIIHTepcpe.:1cHble MOAYillll 8 cTaHAapTe WIIIHbl VME, · 
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Hay'lHOM LleHTpe npiiiKilaAHbiX IIICCileA08aHIIIH 0111.fH1. C~~tCTeMa C03AaHa AJlR 

IIICnOilb308aHIIIR nplll npo8eAeHIIIIII CilO>KHbiX cplll3111'leCKIIIX 3KCnepii!MeHT08. 

1. 0CHOBHOe Ha3Hat.~eHMe M KpaTKaA xapaKTepMCTMKa 

06"beKTa KOHTpOnA 

KOHTpOilb CIIICTeMbl 3HeprOCHa6>KeHIIIR IIIMeeT pewa10~ee 3Ha'leHIIIe 8 XOAe 

nOArOT08KIII Ill np08eAeHIIIR CilO>KHOrO 3KCnepii!MeHTa, nOCKOilbKY HeyA08IleT80pii!TeilbHOe 

COCTORHII!e CIIICTeMbl 3IleKTpOnii!TaHIIIR Ill Aa>Ke Ill06ble OAIIIHO'lHble HapyweHIIIR 8 CIIICTeMe 

MOryT np1118eCTIII K HeAOCT08epHbiM pe3yilbTaTaM 3KCnepii!MeHTa. 

KOHTpOillllpyeMaR CIIICTeMa 3HeprocHa6>KeHIIIR MO>KeT COCTORTb 1113 PRAa ycTpOHCTB 

rapaHTIIIpOBaHHOrO nii!TaHIIIR. 8 TeKY~IIIH MOMeHT epeMeHIII KOHTPOiliiiPYIOTCR Te 

IIICTO'lHIIIKIII nii!TaHIIIR, KOTOpble HaXOARTCR nOA Harpy3KOH. np111 nepeXOAe Ha pe3epBHbiH 

IIICTO'lHIIIK niiiTaHIIIR CIIICTeMa KOHTpOilR cpiiiKCIIIpyeT 3TOT nepeXOA Ill Ha'liiiHaeT BblnOilHRTb 

KOHTPOilb BOweAwero B pa6ory pe3epBHOrO yCTpOMCTBa rapaHTIIIpOBaHHOrO niiiTaHIIIR 

KOHTpOilb napaMeTP08 8blnOilHReTCR Ha 8XOAaX Ill 8biXOAaX ycTpOMCT8 niiiTaHIIIR Ill 
Ha BXOAaX Ill BbiXOAaX pacnpeAe11111Te11bHbiX ~IIITOB. 



KoHrpOnb ocy~ecTen~eTc~ no KBJKAOi1 4la3e nepeMeHHoro Hanp~>KeHM~. 
Ha BXOABX ycTpOMCTB rapaHTMpOBaHHOrO nMTaHM~ KOHTpOnMpyiOTC~ cneAYIO~Me 
napaMeTpbl: 

HaflM'lMe M CpeAHeKBSApaTM'lHOe (3ctlctleKTMBHOe) 3Ha'leHMe Hanp~>KeHM~; 
3HB'leHMe 'laCTOTbl CMHYCOMAaflbHOrO Hanp~>KeHM~; 
lt>MKCBI..IM~ nepeXOAa Ha nMTaHMe OT pe3epBHbiX yCTpOMCTB rapaHTMpOBaHHOrO 
nMTBHM~. 

Ha BbiXOAe ycTpOMCTB rapaHTMpoeaHHOro nMTaHM~ KOHTponMpyiOTC~: 
HaflM'lMe M cpeAHeKBSApaTM'lHOe (3ctlctleKTMBHoe) 3Ha'leHMe Hanp~>KeHM~; 
3Ha'leHMe 'lBCTOTbl CMHyCOMAaflbHOrO Hanp~>KeHM~; 
KpMTM'lHoe npOnSAaHMe Hanp~>KeHM~; 
Harpy3Ka no MO~HOCTM Ha arperaTaX; 
CMHYCOMAaflbHbiM CMrHan MrHoBeHHbiX 3HB'leHMi1 Hanp~>KeHMR 

Ha BXOAe pacnpeAeflMTenbHbiX ~MTOB BblnOflH~eTC~ KOHTpOflb cneAyiO~MX napaMeTpOB: 
HaflM'lM~ M cpeAHeKBSApaTM'lHOrO (3ctlctleKTMBHOrO) 3Ha'leHM~ Hanp~>KeHM~; 
3Ha'leHM~ 'laCTOTbl CMHYCOMAaflbHOrO Hanp~>KeHM~; 
KpMTM'lHOrO npOnSABHM~ Hanp~>KeHM~; 
Harpy3KM no MO~HOCTM Ha MCTO'lHMKe nepeMeHHOrO TOKB; 
CMHYCOMABflbHOrO CMrHana MrHOBeHHbiX 3Ha'leHMi1 Hanp~>KeHM~ (ct>opMa 
CMHYCOMAbl); 

Ha BbiXOAe pacnpeAeflMTeflbHbiX ~MTOB KOHTpOflMPYIOTC~ TOKOBble Harpy3KM no 
seeM annaparypHbiM KOMnneKcaM, nOAKfliO'leHHbiM K ycTpOMCTBaM nMTaHMR 

2. 0nMC8HMe nporpaMMHO-T8XHM't8CKOM nnaTq,opMbl 

CTPYKTYPHa~ cxeMa nporpaMMHO-TeXHM'leCKMX cpeACTB cMCTeMbl KOHTpon~ 
napaMeTpOB 3HeprOCHa6>KeHM~ npMBeAeHa Ha pMC.1 . 

no MCnOflb3yeMbiM TeXHM'leCKMM cpeACTBaM M BblnOflH~eMbiM lt>YHKLIM~M CMCTeMa 
KOHTpOn~ AeflMTC~ Ha ABe nOACMCTeMbl: 

nOACMCTeMy M3MepeHM~; 
nOACMCTeMy OTo6pa>KeHM~. 

noACMCTeMa M3MepeHM~ ~Bn~eTC~ YAaneHHOM 'laCTbiO CMCTeMbl KOHTpon~ M 
BblnonH~eTc~ Ha 6a3e Kpei1Ta VME [6]. Kpei1T VME BKniO'laeT a ce6~ npol.leccopHbli1 
MOAYflb VM-40, HaKOnMTenb Ha >KeCTKOM AMCKe M AMCKOBOA Afl~ 3,5-AIOMMOBbiX AMCKeT. 
KpOMe TOrO, B CflOTaX Kpei1Ta pacnonaraiOTC~ MHTepct>eMCHble MOAYflM, KOTOpble 
o6ecne'lMBBIOT M3MepeHMe M nepeAa'ly 3Ha'leHMM M3Mep~eMbiX napaMeTpOB B npol.leCcop 
Kpei1Ta. An~ 3TOrO 6blflM pa3pa6oTaHbl MOAYflM Tpex BMAOB: 

MOAYflb KOHTpon~ 'lacToT FREAK, c noMo~biO KOToporo M3Mep~IOTC~ 
'laCTOTHble xapaKTepMCTMKM reHepaTOpOB Hanp~>KeHMM; 
MOAYflb KOHTpon~ BXOAHbiX TOKOB .., Hanp~>KeHMM VOL TCURR, c noMO~biO 
KOTOporo M3Mep~IOTC~ xapaKTepMCTMKM TOKa M Hanp~>KeHM~ reHepaTOpOB; 
MOAYflb KOHTpon~ BbiXOAHbiX TOKOB CURRENT, c noMo~biO KOToporo 
M3Mep~IOTC~ Harpy30'lHble xapaKTepMCTMKM Ha BbiXOAaX pacnpeAeflMTeflbHbiX 
~MTOB. 

AnnapaTHD-MHTepct>ei1cHble MOAYflM e3aMMOAei1CTByiOT c npol.leCCOpHbiM MOAyneM 
VM-40 nocpeACTBOM WMHHOro MHTepct>ei1ca VME, KOTOPbli1 pa6oTaeT noA ynpaeneHMeM 
onepal.IMOHHOM cMcTeMbl peanbHoro epeMeHM OS-9. 

nporpaMMHa~ 'laCTb nOACMCTeMbl M3MepeHM~ BKniO'lBeT B ce6~ nporpaMMbl BBOAa 
M nporpaMMbl nepBM'lHOM o6pa60TKI1 M3Mep~eMbiX 3HB'leHMM KOHTpOnMpyeMbiX 
napaMeTpoe. 3TM nporpaMMbl BblnonH~IOTC~ npo1..1eccopoM Kpei1Ta VME. 
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nporpaMMbl c6opa M nepBM'lHOM o6pa60TKM pa3pa60TaHbl C nOMO~biO 
MHCTpyMeHTaflbHbiX cpeACTB lt>MPMbl Microware, COCTaBfl~IO~MX lt>YHAaMeHTBflbHYIO 
'laCTb Professional OS-9, a MMeHHO: 

- CMCTeMHble nporpaMMHble KOMnOHeHTbl - APBMBepbl MHTepct>ei1CHbiX MOAynei1, 
o6ecne'lMBBIO~Me BBOA KOHTpOflMpyeMbiX AaHHbiX, - HanMCBHbl Ha ~3b1Ke Macro 

Assembler OS-9; 
o6pa6aTbiBaiO~Me nporpaMMbl, nporpaMMbl ynpaeneHM~ BBOAOM M np~rpaMMbl 
B3aMMOAei1cTBM~ C nOACMCTeMOM OT06pa>KeHM~ HanMcaHbl Ha ~3b1Ke M1croware 
C, KOTOpbli1 ~·an~eTc~ TO'lHbiM McnonHeHMeM cTaHAapTa K&R c pacwMpeHMeM 

Berkeley UNIX. 
npr.1 pa3pa60TKe nporpaMM 6blflM MCnOflb30BaHbl 6M6flMOTeKM nOAnporpaMM, 

BXO~~Me B COCTaB nporpaMMHOrO o6ecne'leHM~ Professional 05-9 M o6ecne'lMBaiO~Me 
abmonHeHMe ct>YHKI..IMM ~Apa real-time OS-9. 

TepMMHan 

MeCTo 
TeXHM'leCKOrO 

\...._ObCfly>KMBaHM~ 

MoHMTOP 

Pa6o'lee MeCTo 
onepaTopa KOHTpon~ 

Kpei1T VME/OS-9./ 
nporpaMMbl BBOAB M 
nepBM'lHOM o6pa60TKM 

··-··---....... ··~IVIWtJ'"'IUi..-. 

WINDOWS NT/ 
Lab VIEW/ 

Hble MOAYm1 

nporpaMMbl OT06pa>KeHM~ 

PMc.1.CrpyKrypHa~ cxeMa nporpaMMHo-TexHM'leCKMX cpeACTB 
CMCTeMbl KOHTpofl~ napaMeTpOB 3HeprOCHB6>KeHM~ 
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noACIIICTeMa oro6pa>t<eHIIIR C11y>KIIIT AilR opraHIII3a~llllll pa6o'lero Mecra oneparopa 
KOHTp011R. 8 ¢IYHK~IIIIII onepaTOpa BXOART: 

B XOAe nOAfOTOBKIIIIII npOBeAeHI/IR OnbiTa ynpaB11eHIIIe npo~eCCOM KOHTp011R; 
B XOAe npoBeAeHIIIR OnbiTa Ha61110AeHIIIe 3a COCTORHIIIeM CIIICTeMbl 
3HeprOCHa6>KeHI/IR Ill 3an111Cb KOHTp011111pyeMbiX napaMeTpOB B apXIIIB; 
noCI1e npoBeAeHI/IR OnbiTa aHa111/13 COCTORHIIIR CIIICTeMbl 3HeprocHa6>KeHI/IR no 
apXIIIBHbiM AaHHbiM. 

noACIIICTeMa OT06pa>KeHI/IR Bbln011HeHa Ha 6a3e nepcoHa11bHOfO KOMnbiOTepa 
pa6oraro~ero noA ynpas11eH111eM VIIINDOVIIS NT. Bee nporpaMMHoe o6ecne'leH111~ 
nOACIIICTeMbl OT06pa>KeHI/IR pa3pa6oTaHO Ill ¢IYHK~IIIOHIIIpyeT Ha 6a3e nporpaMMHbiX 
cpeACTB naK~Ta LabVIE~ (laboratory Virtual Instrument Engineering Workbench) 
aMepiiiKaHCKOIII ¢1111PMbl Natrona! Instruments [1-5]. 

Me>KAY noACIIICTeMor:1 1113MepeHIIIR 111 noACIIICTeMor:1 oro6pa>KeHIIIR ycraHaB11111BaercR 
ceresoe coeAIIIHeHIIIe (MOAeM 11111111 n11ara Ethernet) 111 nporoK011 Ha yposHe TCPIIP no 
KOTopoMy B3aiiiMOAer:1crsyror nporpaMMbl 1113 cpeAbl OS-9 111 nporpaMMbl 1113 cp~Abl 
LabVIEW. nplll 3TOM nOACIIICTeMa 1113MepeHI/IR BbiCrynaeT B POillll cepsepa, a nOACIIICTeMa 
OT06pa>t<eHIIIR - B p011111 KilllleHTa. 

2. 1. OnucaHue npoepatiiMHoeo o6ecne'leHUR noocucmeM&I U3MepeHuR 

2.1.1. OnMcaHMe norM'IecKOM CTPYKTYPbl 

CrpyKrypHaR cxeMa nporpaMMHoro o6ecne'!eHIIIR (nO) nOACIIICTeMbl 1113MepeHIIIR 
npeACTaBileHa Ha piiiC. 2. 

nO nOACIIICTeMbl tii3MepeHI/IR COCTOIIIT 1113 ¢IYHK~IIIOHallbHOrO nporpaMMHOrO 
o6ecne'leHIIIR, recrosoro nporpaMMHoro o6ecne'!eHIIIR 111 CIIICTeMHoro nporpaMMHoro 
o6ecne'leHIIIR. 

8 COCTaB ¢lyHK~IIIOHallbHOrO nporpaMMHOrO o6ecne'!eHI/IR BXOAIIIT Ha6op 
~~.~~~~~- o6ecne'IIIIBaiO~IIIX ¢1yHK~IIIOHIIIposaHIIIe 1113Mep111TellbHOH noACIIICTeMbl. K HIIIM 
-···~ .... n•-;1. 

Ynpasn~ro~aR_ nporpaMMa PARENT, npeAHa3Ha'!eHHaR AflR ynpasneHIIIR 
pa60TOIII KpeiiiTa. YnpaB11eHIIIe BblnOilHReTCR no KOMaHAaM onepaTopa 
KOHTpOilR, KOTOpble OH 3BAaeT 1113 nOACIIICTeMbl OT06pa>KeHI/IR C nepCOHallbHOrO 
KOMnbiOTepa. 

- 06pa6aTbiBaiO~IIIe nporpaMMbl Wpk_wp, \Atpk_ui 111 \Atpk_wt np&AHa3Ha'leHbl 
AflR BBOAa AaHHbiX C IIIHTep¢ler:1cHbiX MOAylleH Ill o6pa60TKIII 3TIIIX AaHHbiX B 
TeMne IIIX_ nocrynneH~R. Ka>KAbiH IIIHTep¢ler:1CHbiH MOAYilb 06Cily>t<IIIBaeTCR 
OTAellbHOIII nporpaMMOIII, Ill n03TOMy, eCI11/1 B CilOTaX KpeHTa I/IMeeTCR HeCKOilbKO 
OAIIIHaKOBbiX IIIHTep¢ler:1CHbiX MOAylleH, CTOilbKO >Ke OAIIIHaKOBbiX 
o6pa6aTbiBaiO~IIIx nporpaMM 3anycKaercR Ha BbmonHeHIIIe. 

Tecrosoe nporpaMMHoe o6ecne'leHIIIe npeAHa3Ha'!eHo AflR aBTOHOMHbiX nposepoK 
annapaTHo-TeXHI/I'IeCKIIIX cpeACTB KOHTpOilR CIIICTeMbl 3HeprOCHa6>KeHIIIR. TeCTOBoe nO 
COCTOIIIT 1113 Ha6opa TeCTOB AilS! KB>t<AOrO IIIHTep¢ler:1cHoro MOAYI1R: 

nporpaMMa O_wp npeAHa3Ha'!eHa AflR recr111posaH111R nnaTbl FREAK· 
nporpaMMa O_ui npeAHa3Ha'leHa AflR recr111posaHIIIR nnaT~>~ VOLTCURR; 
nporpaMMa O_wt npeAHa3Ha'!eHa AflR recrlllpOBaHIIIR nnaTbl CURRENT. 

K CIIICTeMHOMy nporpaMMHOMY o6ecne'leHIIIIO (noMIIIMO 6a30Bbrx nporpaMMHbiX 
cpeACTB, raKIIIx KaK onepa~III~HHaR CIIICTeMa OS-9) oTHOCRTCR APar:1sepbl, cne~IIIBilbHO 
pa3pa6oraHH"!e AflR IIIHTep¢1elllcHbiX MOAyner:1 1113MeplllrellbHor:1 CIIICTeMbl. 

- ,Qpa111sep 1Nt' _x npeAHaaHa'!eH AflR ynpasneHIIIR pa6oror:1 IIIHTep¢1er:1cHoro 
MOAYilR KOHTpOilR 'laCTOTHbiX xapaKTepiiiCTIIIK FREAR. ,Qpar:1sep pa6oraer c 
TpeMR AeCKplllmopaMIII (ynpaBilRIO~IIIMIII 6noKaMIII), cooTBercrsyro~IIIMIII rpeM 
pe~MaM pa60Tbl IIIHTep¢1er:icH~H nnaTbl FREAR: INt' _t - recrosblr:i pe>KIIIM, 
INf' _IZ- pe>KIIIM 1113MepeHIIIR, INf' _IZC- pe>KI/IM 1113MepeHIIIR C KOHTpOileM. 
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,Qpar:isep Ul_x npeAHa3Ha'leH AflR ynpas11eHIIIR pa6oror:i IIIHrep¢1er:1cHoro 
MOAY11R KOHTP011R sxoAHbiX TOKOB 111 HanpR>KeHIIIH VOL TCURR. ,Qpar:isep 
pa6oraer c rpeMR AecKplllnropaMIII (ynpaB11RIO~IIIMIII 6noKaMIII), 
COOTBeTCTBYIO~IIIMIII rpeM pe>KIIIMaM pa60Tbl I/IHTep¢ler:icHOH nllaTbl 
VOL TCURR: Ul_t - recTOBbiH pe>KIIIM, Ul_iz - pe>KIIIM 1113MepeHIIIR, Ul_izc -
pe>KIIIM 1/13MepeHIIIR C KOHTp011eM. 
,Qpar:isep Wf _X npeAHa3Ha'leH AflR ynpas11eHIIIR pa60TOH IIIHTep¢ler:1CHOrO 
MOAY11R KOHTp011R BbiXOAHbiX TOKOB CURRENT. ,Qpar:1sep pa6oraer c rpeMR 
AeCKplllnTopaMIII (ynpaB11RIO~IIIMIII 6110KaMIII), COOTBeTCTBYIO~IIIMIII TpeM 
pe>KIIIMaM pa60Tbl IIIHTep¢1er:1CHOH nllaTbl CURRENT: wr _t - TeCTOBbiH pe>KIIIM, 
Wf _iz- pe>KIIIM 1113MepeHIIIR, Wf _iZC- pe>KIIIM 1113MepeHIIIR C KOHTp011eM. 

Bee APar:1sepb1 pa6oraror B pe>t<111Me o6pa6oTKIII npepbrBaHIIIH. 

2.1.2. AnropMTM pa60Tbl noACMCT&Mbl M3MepeHMH 
Cpa3y >Ke noc11e 3arpy3KIII OS-9 aBTOMaTIII'!eCKIII aanycKaercR ynpas11R10~aR 

nporpaMMa PARENT. 8brno11HeHIIIe nporpaMMbl Ha'IIIIHaercR c IIIHIII~IIIa111113a~llllll 
coeAIIIHIIITe11bHoro y311a socket B paMKax nporoKo11a TCPIIP AflR CBR3111 c nOACIIICTeMOH 
oro6pa>KeHIIIR. ,Qa11ee nporpaMMa PARENT scraer Ha 6ecKoHe'IHbiH ~IIIKil O>KIIIAaHIIIR 
ynpaB11RIO~IIIX KOMaHA OT oneparopa KOHTp011R. no11y'1111B O'lepeAHYIO KOMaHAY, 
nporpaMMa PARENT Bbln011HReT COOTBeTCTBYIO~I/Ie 3TOH KOMaHAe AeHCTBIIIR. nepe'!eHb 
KOMaHA Ill BblnOilHReMble AeHCTBIIIR nporpaMMbl npiiiBeAeHbl B Ta611. 1. 

06pa6aTbiBaro~aR nporpaMMa \Atpk_wp 3anycKaercR 1113 nporpaMMbl PARENT. 
nporpaMMa \Atpk_Wp Bbln011HReT KOHTp011b '!aCTOTbl BXOAHbiX TOKOB Ill HanpR>KeHIIIH. np111 
IIIHIII~I/Ia111113a~llllll nporpaMMa OTKpbiBaeT AOCryn K pa6ore C IIIHTep¢ler:1CHOH nllaTOH 
FREAK (B 3BAaHHOM pe>KIIIMe) nyreM BKiliO'IeHIIIR s cn111coK ycrpor:1crs (¢1yHK~IIIR attach) 

OAHOro 1113 AeCKplllnropos APar:1sepos WP _x: 
- AeCKplllnTop INt' _t AflR ynpasneHIIIR n11aro!:1 B pe>KIIIMe TECT; 

AeCKplllnTop INt' _iz - B pe>KIIIMe 1113MEPEH111E; 
--- .. - .. ----\An :-- - --""•••- IA'lUCDCI-IIIII=,. llf'II-ITDf'lni:::U HC"'"tJ•II••Vt-' iflji _,~.... w .......... ,n ........ ,_ ",....,.,., __ '"-· -• ·~ ~ . . ~- --

,Qa11ee Bbln011HReTCR ~I/IKil: 
BBOAa Bbi60p0K CO 3Ha'leHIIIRMIII nepiiiOAOB HanpR>KeHIIIH B YCilOBHbiX eAIIIHIII~ax; 
o6pa60TKa AaHHbiX B COOTBeTCTBIIIIII C 3BAaHHbiM pe>KIIIMOM; 
pac'leT '!aCTOTHbiX xapaKTepiiiCTIIIK; 
onpeAe11eHIIIe cpeAHIIIX 3Ha'leHI/IH '!aCTOT 3a nepiiiOA Bbi60pK111; 

nepeAa'la coo6~eHIIIH c pe3y11bTaTaMIII o6pa6oTKIII '!epe3 rHe3AO socket nOACIIIcreMe 

oro6pa>KeHIIIR. 
B ~111KI1e nposepReTcR, HeT 11111 KoMaHA ynpasneHIIIR or nporpaMMbl PARENT. ECI1111 

npiiiXOAIIIT KOMaHAa "KOHe~ pa60Tbl", nporpaMMa 3aKpbiBaeT AOCryn K pa6ore C 
IIIHTep¢1er:icHor:1 n11aro!:1 FREAK 111 3asepwaer pa6ory. 

06pa6aTbiBaro~aR nporpaMMa \Atpk_ui 3anycKaercR 1113 nporpaMMbl PARENT. 
nporpaMMa \Atpk_Ui Bbln011HReT KOHTp011b BXOAHbiX TOKOB Ill HanpR>KeHIIIH. np111 
I/IHIII~I/Ia111113a~llllll nporpaMMbl OTKpbiBaeTCR AOCryn K pa6oTe B 3BAaHHOM pe>KIIIMe C 
IIIHTep¢1er:1cHor:1 n11aro!:1 VOL TCURR nyreM BKiliO'IeHIIIR B cni/ICOK ycrpor:icrs (¢1YHK~IIIR 
attach) OAHoro 1113 AeCKplllnTopos Apar:1sepa Ul_x: 

AeCKplllnTOP Ul_t AflR ynpas11eH111R nnaror:1 B pe>KIIIMe TECT; 
- AeCKplllnTOP Ul_iz - B pe>KIIIMe 1113MEPEHII1E; 

AeCKplllnTOP Ul_izc- B pe>KIIIMe 1113MEPEHII1E c KOHTPOilEM. 
,Qa11ee BblnOilHReTCR 6eCKOHe'!HbiH ~I/IKil: 

BBOA Bb160p0K TO'Ie'IHbiX 3Ha'leHIIIH TOKOB Ill HanpR>KeHHH B YC110BHbiX 

eAIIIHIII~ax; 
o6pa60TKa BBeAeHHbiX AaHHbiX B COOTBeTCTBHIII C 3BAaHHbiM pe>KHMOM; 
paC'IeT cpeAHeKBBApaTH'IHbiX {3¢l¢leKTHBHbiX) 3Ha'leHHH TOKOB Ill HanpR>KeHIIIH; 
paC'IeT norpe611ReMbiX MO~HOCTeH; 
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nepeAa'la nOilY'!eHHbiX pe3yi1bTaTOB B nOACifiCTeMy OT06pa>KeHif1R lf1 
ynpasneHifiR. 

B l..llf1Kne nposepReTCR, HeT Illfl KOMaHA ynpasneHif!R OT nporpaMMbl PARENT. Ec111t1 
nplt1X0Aif1T KOMaHAa "KOHel..l pa60Tbl", nporpaMMa Wpk_ui 3aKpb1BaeT AOCTYn K pa6oTe C 
nnaToH VOL TCURR 1t1 3asepwaeT cso10 pa6oTY. 

06pa6aTbiBaiO~aR nporpaMMa Wpk_wt 3anycKaeTcR Ha BbmonHeHifle 
ynpaBilRIO~eH nporpaMMOH PARENT. nporpaMMa Wpk_wt BblnOilHReT KOHTpOilb 
BbiXOAHbiX TOKOBbiX Harpy30K. npltl lf1Hif11..11f1a111f13al..llf11f1 nporpaMMa OTKpbiBaeT AOCTYn K 
pa6oTe B 3aAaHHOM pe>Kit1Me c lfiHTep<PeHCHOH nnaTOH CURRENT nYTeM BKniO'IeHifiR B 
cn~t~coK ycTpOHCTB (4>YHKI..IIf1R attach) OAHOro lf13 AeCKpltlnTopos WT _x: 

AecKpltlnTOp WT_t AJ1R ynpasneHif!R nnaToH B pe>Kif!Me TECT; 
AeCKpltlnTOp WT_iz- B pe>K~t~Me 1113MEPEHIIIE; 
AecKpltlnTOp WT_izc- B pe>K~t~Me 1113MEPEHIIIE c KOHTPOflEM. 

,Qanee BblnOilHReTCR 6eCKOHe'IHbiH l..llf1KI1: 
BBOA Bbi60pOK ycpeAHeHHbiX 3Ha'!eHif1H TOKOB B YCilOBHbiX eAif1Hif11..1aX; 
o6pa60TKa BBeAeHHbiX AaHHbiX B COOTBeTCTBifllfl C 3aAaHHbiM pe>Kif!MOM; 
paC'IeT cpeAHifiX 3Ha'leHif1H TOKOB Ha AaHHOH Bbi60pKe; 
nepeAa'!a nony'leHHbiX pe3yi1bTaTOB noACifiCTeMe OT06pa>KeHif1R 1t1 ynpasneHifiR. 

nporpaMMHoe o6ecneYeHI1e nOAC11CTeMbl 
113MepeHI1l'l 

<l>yHKI_li10HallbHOe 
nporpaMMHoe 
o6ecneYeHI1e 

PARENT ynpasnlltoLJ.Iall 
nporpaMMa 

Wpk_wp 
BBOA 11 o6pa60TKa BXOAHbiX 
YaCTOTHbiX napaMeTpOB 

Wpk_ui 
BBOA 11 o6pa6oTKa BXOAHbiX 
TOKOB 11 Hanpl'I>KeHI1il 

I-

,_ 

'--

TeCTosoe 
nporpaMMHoe 
o6ecneYeHI1e 

O_wp - TeCT MOAYilll 
FREAK 

o_ui 
TeCT MOAYill'l 
VOLTCURR 

O_wt 
TeCTMOAYilll 
CYRRENT 

Wpk_wt 
BBOA 11 o6pa6oTKa 

L------------;BbiXOAHbiX TOKOBbiX 
HarpyaoK 

t--

t--

'-----

CI1CTeMHOe 
nporpaMMHoe 
o6ecneYeHI1e 

WP_x 
APailsep MOAYilll 
FREAK 

Ul_x 
APailsep MOAynl'l 
VOLTCURR 

WT_x 
APailsep MOAynl'l 
CURRENT 

P~t~c. 2. CTPYKTYPHaR cxeMa nporpaMMHoro o6ecne'leHif1R noACifiCTeMbl 
lf13MepeHif1R 
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HP [batch-file] nporpaMMa PARENT 
KoMaHAa Ha'!aTb pa60TY. OTKpbiBaeT CTapTOBbiH 4laHI1 (eCillfl 

napaMeTp batch-file yKa3biBaeT napaMeTp ony~eH, oTKpbiBaeTcR 
Ha lf!MR cTapTOsoro <PaHna, no <PaHn c ~t~MeHeM START_CHECK), 
KOTOpOMY BblnOilHReTCR !POpMitlpyeT He06XOAif1Mble 
3arpy3Ka 1t1 3anycK . ocTailbHbiX napaMeTpbl 1t1 3anycKaeT yKa3aHHble 
nporpaMM noACifiCTeMbl B <PaHne o6pa6aTbiBaiO~If1e 
lf13MepeHif1R nporpaMMbl Ha BblnOilHeHifle 

MO< b> <mode> 
KoMaHAa lf13MeHif1Tb 

pe>Kif!M KOHTpOilR B yKa3aHHOH 
TO'!Ke ClfiCTeMbl 
3HeprocHa6>KeHif1R. 

b - MHeMOHifl'leCKOe 
0603Ha'leHit1e KOHTpOilltlpyeMOH 
TO'IKifl: in -BXOAHaR, OUt -
BbiXOAHaR, too -o6e TO'IKifl. 

mode - pe>Kif!M KOHTpOilR, 
Ha KOTOpbiH HaAO 
nepeKniO'IIfiTbCR 

PE <b> <time> 
KoMaHAa lf13MeHif1Tb 

nepltiOA CKBa>KHOCTifl KOHTpOilR B 
yKa3aHHOH TO'!Ke ClfiCTeMbl 
3HeprOCHa6>KeHif1R. napaMeTp b 
- MHt:MVMVi~Cci\u~ c5vJna"....icn~ic 

KOHTpOI11t1pyeMOH 
napaMeTp time 
CKBa>KHOCTifl 

TO'IKifl. 
nep~t~OA 

nporpaMMa PARENT 
3anycKaeT o6pa6aTbiBaiO~YIO 
nporpaMMy, KOHTPOI11t1PYIO~YIO TO'IKY 
b C HOBbiM napaMeTpOM mode 

nporpaMMa PARENT 
3anycKaeT o6pa6aTbiBaiO~YIO 
nporpaMMy, KOHTpOilltlpyiO~YIO TO'IKY 
b C HOBbiM napaMeTpOM time 

nporpaMMa PARENT KP 
KoMaHAa 

pa6oTY 
3asepwlt1Tb 3aBepwaeT pa6oTY scex 

o6pa6aTbiBaiO~If1X nporpaMM 1t1 
BCTaeT Ha O>Kif!AaHifle HOBbiX KOMaHA 
OT nOACifiCTeMbl OT06pa>KeHif1R lf1 
ynpasneHifiR. Ecn~t~ nporpaMMa 
PARENT nonY'IaeT KOMaHAY KP, 
KOrAa He 3any~eHa Hlfl OAHa lf13 
o6pa6aTbiBaiO~If1X nporpaMM, oHa 
3aBepwaeT CBOIO pa60TY 

B l..llf!Kne nposepReTCR, HeT Illfl KOMaHA ynpasneHifiR oT nporpaMMbl PARENT. Ecn~ 
nplt1XOAif1T KOMaHAa "KOHel..l pa60Tbl", nporpaMMa 3aKpbiBaeT AOCTYn K pa6oTe C nnaTOifl 
CURRENT 1t1 3aBepwaeT cso10 pa60TY. 

AnropltiTM 4>YHKI..IIf10Hit1pOBaHif1R APaHsepa VVP_x nonHOCTbiO COOTBeTcTsyeT 
anrop~t~TMY pa6oTbl cTaHAapTHOro APaHBepa noCileAOBaTeilbHOro noc~t~MBOilbHoro 

AOCTYna, 3a lfiCKniO'IeHifleM TOrO, 'ITO no OAHOMY ClflrHany rOTOBHOCTifl (npepb1BaHif110) 
BBOAifiTCR He OAifiH 6aHT, a AeBRTb 6aHTOB. 

Anrop~t~TM 4>YHKI..IIf10Hit1posaHif1R APaHBepa Ul_x nonHOCTbiO cooTseTCTByeT 
anropltiTMy cTaHAapTHoro APaHsepa nocneAoBaTenbHoro noc~t~MBOilbHoro AOCTYna 3a 
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IIICKiltO'leHIIIeM TOrO, 'lTO no OAHOMY ClllrHa11y rOTOBHOCTIII (npepbiBaHIIIIO) BBOAIIITCl'l He 
OAIIIH 6aliiT, a 'liiiTatOTCl'l 1113 6aHKa AaHHbiX nnaTbl CURRENT 121 6aliiTa. 

AllropiiiTM cpyHK~IIIOHIIIPOBaHIIIl'l Apaliisepa VVT_x nonHOCTbtO cOOTBeTCTByeT 
anropiiiTMY CTaHAapTHoro APaliiBepa noC11eAOBaTe11bHoro nOCIIIMB011bHOro AOCTYna 3a 
IIICKiltO'leHIIIeM TOro, 'lTO no OAHOMY ClllrHa11y roTOBHOCTIII (npepbiBaHIIIIO) BBOAIIITCl'l He 
OAIIIH 6aliiT, a ceMepKa 6aliiTOB. 

2.1.3. Bbi30B M 3arpy3Ka nporpaMM 

3arpy3Ka nporpaMM nOACIIICTeMbl 1113MepeHIIIl'l B onepaTIIIBHYIO naMl'ITb Bbln011Hl'leTCl'l 
aBTOMaTIII'leCKIII nplll BXOAe B onepa~IIIOHHYIO CIIICTeMy QS-9: KOMaHAbl 3arpy3KIII 
nporpaMMHbiX MOAy11elii (load) BK1110'latOTCl'l B cpalii11 .login, KOTOpbllii Bbln011Hl'leTCl'l nplll 
BXOAe n011b30BaTe11l'l B CIIICTeMy. 

KoMaHAa Bbi30Ba nporpaMMbl PARENT TatOKe BKiltO'laeTcs:~ B cpaliin .login. 
KoMaHAHal'l CTpOKa Bbi30Ba IIIMeeT BillA 

WP _PARENT <host> <port>, rAe 
\NP _ PARENT- IIIMl'l 3arpy30'lHoro MOAY11l'l nporpaMMbl PARENT; 
<host> - ceTeBoe IIIMl'l cepBepa, Ha KOTOpOM HaXOAIIITCl'l nOACIIICTeMa 
oTo6prut<eHIIIl'l 111 ynpaBneHIIIl'l; 
<port>- M11aAWIIIIii HOMep nopTa (rHe3Aa socket). 

Bbi30B 111 3arpy3Ka nporpaMMbl Wpk_wp Bbln011Hl'ltOTCl'l nporpaMMolii PARENT np111 
Ha11111'lllllll COOTBeTCTBYIO~elii KOMaHAbl B batch-file. 

KoMaHAHal'l CTpOKa 3anycKa nporpaMMbl Wpk_wp IIIMeeT BillA 
Wpk_wp <host> <port> <Tskv><mode> <T> <loop>, rAe 

<host>- ceTeBoe IIIMl'l cepsepa c noACIIICTeMolii OTo6paJKeHIIIl'llll ynpaBneHIIIl'l; 
<port> - M11aAWIIIIii HOMep nopTa (rHe3Aa socket); 
<Tskv> - nepiiiOA CKBalKHOCTIII KOHTp011l'l - nepiiiOAIII'lHOCTb nepeAa'llll B 
nOACIIICTeMy OT06palKeHIIIl'l KOHTp011111pyeMbiX napaMeTPOB; 
< mode> - pelKIIIM pa6oTbl IIIHTepcpeliicHolii nnaTbl FREAK: 
IIIUUt::-l- tJi:IUUii:l 1::1 tJI:l)I(I>IMt; TECT, 
mode=c - pa6oTa B pelKIIIMe 1!13MEPEHI!1E c KOHTPOilEM; 
mode=l - pa6oTa B pe>Kl1Me 1!13MEPEHI!1E; 
<T> - BpeMl'l Bbi60pKIII - nepiiiOA BpeMeHIII, Ha KOTOpOM np01113BOAIIITCl'l 
HaKonneHIIIe AaHHbiX, 111x o6pa6oTKa 111 ycpeAHeHIIIe; 
<loop> - 'liiiCJlO ~IIIKilOB o6pa60TKIII ('l111C110 Bbi60pOK). 

Bbi30B 111 3arpy3Ka nporpaMMbl Wpk_ui Bbln011Hl'leTCl'l nporpaMMolii PARENT np111 
Ha11111'lllllll COOTBeTCTBYIO~elii KOMaHAbl B batch-file. 

KoMaHAHal'l CTpOKa 3anycKa nporpaMMbl Wpk_ui IIIMeeT BillA 
Wpk_ui <host> <port> <Tskv> <mode> <T> <loop>, rAe 

<host> - ceTeBoe IIIMl'l cepBepa c noACIIICTeMolii oTo6paJKeHIIIl'l 1o1 ynpaBneHMl'l; 
<port>- M11aAWMiii HOMep nopTa (rHeJAa socket); 
<Tskv> - neplo10A CKBaJKHOCTio1 KOHTp011l'l - neplo10Aio1'lHOCTb nepeAa'llo1 B 
nOACio1CTeMy OT06paJKeHio1l'l KOHTp0111o1pyeMbiX napaMeTPOB; 
< mode> - pelKMM pa6oTbl MHTepcpeliicHolii nnaTbl VOL TCURR: 
mode=t - pa6oTa B pelKio1Me TECT; 
mode=c - pa6oTa B pelKio1Me 1!13MEPEHI!1E c KOHTPOilEM; 
mode=l - pa6oTa e pelKio1Me li13MEPEHI!1E; 

- <T> - BpeMS'I Bb160pK1o1 - neplo10A BpeMeHio1, 3a KOTOpbllii npOio13BOA1o1TCSI HaKOn11eHio1e 
AaHHbiX, 1o1x o6pa6oTKa 1o1 ycpeAHeHMe; 

<loop>- 'lMCJlo ~IIIKilOB o6pa6oTKio1. 
Bbi30B 1o1 3arpy3Ka nporpaMMbl Wpk_wt Bbln011Hl'leTCl'l nporpaMMolii PARENT np1o1 

Ha111o1'llo11o1 COOTBeTCTBYIO~elii KOMaHAbl B batch-file. 
KoMaHAHas:~ CTpoKa 3anycKa nporpaMMbl Wpk_wt MMeeT BMA 
Wpk_wt<host> <port> <Tskv> <mode> <T> <loop>, rAe 
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<host> - MMl'l cepBepa c CIIICTeMolii oTo6paJKeHio1l'l 1o1 ynpaeneHMl'l B ceTM; 
<port> - M11aAWMiii HOMep nopTa (rHeJAa socket); 
<Tskv> - neplo10A CKBalKHOCTio1 KOHTp011l'l - nepMOAIII'lHOCTb nepeAa'llo1 B 
nOACIIICTeMy OT06prut<eHio1l'l lo1 ynpaB11eHio1l'l KOHTP011111pyeMbiX napaMeTpOB; 
<mode> - pelKMM pa6oTbl IIIHTepcpeliicHolii nnaTbl CURRENT: 
mode=t - pa6oTa B pelKMMe TECT; 
mode=c- pa6oTa B pelKIIIMe 1!13MEPEHI!1E c KOHTPOilEM; 
mode=l - pa6oTa B pelKMMe li13MEPEHI!1E; 
<T> -BpeMl'l Bbi60pKio1 - neplo10A BpeMeHio1, 3a KOTOpbllii npOio13BOAio1TCl'l 
HaKonneHMe AaHHbiX, 1o1x o6pa6oTKa 1o1 ycpeAHeHMe; 
<loop>- 'liiiCJlO ~lo1K110B 06pa60TKio1 ('llo1C110 Bbi60pOK). 

2.1.4. 8XOAHbl8 M BbiXOAHbl8 AaHHbl8 

2.1.4.1. BxooH&Ie u e&IXOOH&I& oaHH&Ie npoapaMM&I PARENT 

2.1.4.1.1. BXOAHble AaHHble nporpaMMbl PARENT 
BxoAHbiMIII AaHHbiMM Alll'l nporpaMMbl PARENT l'IB11l'IIOTCl'l cTapTOBbllii cpaliin batch

file Ill KOMaHAbl, nOCTYnatO~Io1e 'lepe3 nopT B ceTM Internet OT nOACIIICTeMbl OT06palKeHio1l'l Ill 
ynpaB11eHio1l'l. nepe'leHb KOMaHA ynpaB11eHio1l'l npMBeAeH B Ta6111o1~e 1. 

2.1.4.1.2. 8biXOAHbl8 A8HHbl8 nporpaMMbl PARENT 
BbiXOAHbiMM AaHHbiMM nporpaMMbl PARENT l'IB11l'ltOTCl'l CTapTOBble napaMeTpbl, c 

noMO~btO KOTOpbiX ynpaB11l'ltO~as:~ nporpaMMa PARENT lo13MeHs:~eT pa60TY 
o6pa6aTbiBatO~IIIX nporpaMM. 

2.1.4.2. BxooH&Ie u e&IXOOH&Ie oaHH&Ie npoapaMM&I Wpk_wp 

.t. • •• -. ..... o. DllOAHt.te AaHHbttt npo~paMMbt Vv'pi<._wp 

BxoAHbiMM AaHHbiMM Alll'l nporpaMMbl Wpk_wp l'IB11l'ltOTCl'l BbiXOAHble AaHHble 
APaliiBepa \NP _x, CTPYKTYPa KOTOpbiX npiiiBeAeHa B Ta6111o1~e 2 111 on111caHa HMJKe B pa3Ae11e 
"BXOAHble 111 BbiXOAHble AaHHble APaliiBepa WP _x". 

2.1.4.2.2. BbiXOAHble AaHHble nporpaMMbl Wpk_wp 
BbiXOAHbiMIII AaHHbiMM nporpaMMbl Wpk_wp l'IB11l'IIOTCl'l coo6~eHMl'l, 

nepeAaBaeMble nOACMCTeMe OTo6paJKeHio1l'l 111 ynpaB11eHio1l'l. Coo6~eHIIIl'l MOryT 6b1Tb ABYX 
BMAOB: o pe3y11bTaTax TeCTMpoBaHMl'l nnaTbl FREAK 1o1 pe3y11bTaTax KOHTpons:~ 'laCTOTbl 
BXOAHOrO Hanps:!lKeHIIIl'l. 

Coo6~eHMe o pe3y11bTaTax TecTMpoBaHMl'IMMeeT BMA 
testf_cmd <ups> <test>, rAe 

<ups> - MHeMOHIII'leCKOe IIIMl'l TeCTIIIpyeMOiii n11aTbl; 
<test>- pe3y11bTaT TeCTio1pOBaHio1l'l- test= 0- HOpMa, test= -1 - OTKa3. 

Coo6~eHIIIe 0 pe3y11bTaTaX KOHTp011l'l Clo1CTeMbl 3HeprOCHa6JKeHio1l'llo1MeeT Blo1A 
freq_cmd <ups> <f> <e>, rAe 

<ups> - MHeMOHio1'leCKOe lo1Ml'l KOHTp0111o1pyeMOrO BXOAa; 
<f> - cpeAHee 3Ha'leHio1e 'laCTOTbl Ha AaHHbllii MOMeHT, a <e> - 'llo1C110 
HapyweHio11ii Ha BXOAe 3a neplo10A noCJleAHelii Bbi60pKio1. 
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2.1.4.3. BxoiJH&Ie u &biXOOH&Ie iJaHH&Ie npoapaMMbl Wpk_ui 

2.1.4.3.1. 8XOAHble ABHHble nporpaMMbl Wpk_ui 

BXOAHbiMI1 A8HHbiMI1 AJlfl nporpaMMbl 1/Vpk_ui fiBilfiiOTCfl BbiXOAHble A8HHble 
APaliieepa Ul_x, CTPYKTYPa KOTOpbiX np11BeAeHa e Ta611111.1e 3 11 on11caHa HI1>Ke e pa3Aene 
"BxoAHble 11 BbiXOAHble A8HHble APaliieepa Ul_x". 

2.1.4.3.2. BbiXOAHble ABHHble nporpaMMbl Wpk_ui 

BbiXOAHbiMI1 A8HHbiM11 nporpaMMbl 1/Vpk_ui fiBilfiiOTCfl coo6~eHI1fl, nepeAaeaeMble 
noAC11CTeMe oTo6pa>KeHI1fl 11 ynpaeneHI1fl. Coo6~eHI1fl MOryT 6b1Tb ABYX B11AOB: o 
pe3y11bTaTax TeCTI1poeaHI1fl nnaTbl VOL TCURR 11 pe3y11bTaTax KOHTponfl BXOAHbiX TOKOB 

11 Hanpfi>KeHI1H. 
Coo6~eHI1e o pe3YilbTaTax TeCT11poeaHI1fl 11MeeT B11A 
test_cmd <ups> <test>, rAe 

<ups> - MHeMOHI14eCKOe 11Mfl TeCTI1pyeMOH n118Tbl; 
<test>- pe3yilbT8T TeCTI1pOB8HI1fl- test=O- HOpMa, test=-1 - OTK83. 

Coo6~eHI1e o pe3YilbTaTax KOHTPOilfl CI1CTeMbl aHeprocHa6>KeHI1fl 11MeeT BI1A 
voltage_cmd <ups> <va> <vb> <vc> <ea> <eb> <ec>, rAe 

<ups> - 3TO MHeMOHI14eCKOe 11Mfl BXOAa; 
<va>, <vb>, <vc> - cpeAHeKBaAP8TI14Hble 3H84eHI1fl BXOAHbiX Hanpfi>KeHI1H no 

cpa3aM; 
<ea>, <eb>, <ec>- 411CI10 npon8A8HI1H Hanpfi>KeHI1H, COOTBeTCTBYIO~I1X cpa3aM, 

Ha TeKY~elii Bbi60pKe; 
power_cmd <ups> <pa> <pb> <pc>, rAe 

<ups> - 3TO MHeMOHI14eCKOe 11Mfl BXOAa; 
<pa>, <pb>, <pc> - 3Ha4eHI1fl noTpe611fleMbiX MO~HOCTelii; 

sin_cmd <ups> <f> <v>, rAe 
<ups> - 3TO MHeMOHI14eCKOe 11Mfl BXOAa; 
<t> 3TO Q:l838 (8,0,CJ, 
<v> - T04e4Hble 3Ha4eHI1fl Hanpfi>KeHI11ii. 

2.1.4.4. BxoiJH&Ie u e&IXOOH&Ie iJaHH&Ie npoapaMMbl Wpk_wt 

2.1.4.4.1. 8XOAHbl8 A8HHbl8 nporpaMMbl Wpk_wt 

BxoAHbiMI1 AaHHbiM11 AJlfl nporpaMMbl 1/Vpk_wt fiBilfiiOTCfl BbiXOAHble A8HHble 
AP8HBepa Wf_x, CTpYKTYPa KOTOpbiX np11BeAeHa B Ta611111.1e 4 11 onl1caHa HI1>Ke B p83Ae11e 

"BXOAHble 11 BbiXOAHble AaHHble APaliieepa WT _x". 

2.1.4.4.2. BbiXOAHble ABHHble nporpaMMbl Wpk_wt 

BbiXOAHbiMI1 AaHHbiMI1 nporpaMMbl 1/Vpk_wt fiBilfiiOTCfl coo6~eHI1fl, nepeAaeaeMble 
nOAC11CTeMe oTo6pa>KeHI1fl 11 ynpaeneHI1fl. Coo6~eHI1fl MOryT 6b1Tb ABYX B11AOB: o 
pe3yilbTaTax TeCTI1poeaHI1fl nnaTbl CURRENT 11 pe3y11bTaTax KOHTPOilfl BbiXOAHbiX 

TOKOBbiX Harpy30K. 
Coo6~eHI1e o pe3YilbTaTax TeCT11poeaHI1fl 11MeeT B11A 
testcu_cmd <ups> <test>, rAe 

<ups> - MHeMOHI14eCKOe 11Mfl TeCT11pyeMOH nnaTbl; 
<test>- pe3YilbT8T TeCTI1pOBaHI1fl- test=O- HOpMa, test=-1 - OTKa3. 

Coo6~eHI1fl 0 pe3y11bTaTaX KOHTpOilfl BbiXOAHbiX TOKOB CI1CTeMbl 

aHeprocHa6>KeHI1fl 11MeeT B11A 
cu_cmd <ups> <ak> <ia> <ib> <ic>, <ea> <eb> <ec>, rAe 

<ups> - MHeMOHI14eCKOe 11Mfl pacnpeAe1111Te11bHOrO ~11Ta; 
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<ak> - HOMep KaHaila; 
<ia>, <ib>, <ic>- cpeAH11e 3Ha4eHI1fl TOKOBbiX Harpy3oK no cpa3aM; 
<ea>, <eb>, <ec> - 411CI10 HapyweHI1H B 311eKTpOni1TaHI111 COOTBeTCTBeHHO no 
cpa3aM. 

2.1.4.5. BxoiJH&Ie u e&lxoiJH&Ie iJaHHble iJpaueepa uHmeptiJeiicHoiJ 
nnam&l FREAK WP _x 

2.1.4.5.1. . BXOAHble ABHHbl8 APBMaepa MHTepc1Jei4cHOM nnaTbl 
FREAK WP_x 

BxoAHbiMI1 AaHHbiMI1 Apaliieepa VI/P x fiBilfleTCfl nocneAOBaTeilbHOCTb 6aliiTOB, 
KOTOpafl BBOA11TCfl C nnaTbl FREAK 3a OAHO npepb1BaHI1e. 

nep110A114HOCTb rOTOBHOCTI1 AaHHbiX c nnaTbl FREAK pasHa 0,5 c. no OAHOMy 
npepb1BaHI110 411TaeTCfl AeBfiTb 6aliiTOB. 3Ha4eHI1fl 3TI1X 6aliiTOB npi1BeAeHbl e Ta6n. 2. 

Cny>Ke6HbiH 6aliiT cpopM11pyeTcfl ecTpoeHHbiMI1 annapaTHbiMI1 cpeACTBaMI1 
KOHTpOilfl 11 HeceT B ce6e CileAYIO~YIO 11HcpOpMal.ll110: 

B MI1aAW11e 4eTblpe pa3pf1Aa 3aHOCfiTCfl npi13HaKI1 (eA11HI11.1bl) BbiXOAa 3Ha4eHI1H 
4aCTOTbl 3a AOnycTI1Mble npeAeilbl Ha COOTBeTCTBYIO~I1X KOHTp01111pyeMbiX 
BXOAax; 
B nfiTbiH 11 WeCTOH pa3pf1Abl 3aHOCI1TCfl np113H8K pe>KI1Ma, B KOTOpOM nnaTa B 
AaHHbiH MOMeHT cpyHK1.1110H11pyeT: 

00 - pe>KI1M li13MEPEHI!IE c KOHTPOJlEM; 
01 - pe>KI1M TECT; 
10 - pe>KI1M li13MEPEHI!IE. 

Pa3pf1Abl 7 11 8 He HeCYT HI1KaKolii 11H4>opMal.ll111 11 ecerAa paBHbl Hy1110. 

2.1.4.5.2. 8biXOAHbl8 A8HHbl8 APBMBepa MHTepclleMCHOM nnaTbl 
FREAK WP_x 

Ra..IYOni-I ... IU&II n::a ... Wt...IUIA nna nn:::ulA,:ln!:l \J\P v aDnaLI"\T,..n n~LJ1,._,~ .,,...~,..n• , ......... ~.~ ... ,.. ... 

3aHOCI1T B 6yq,ep ~6pa6aTbiB;Kl~';;~- np~~aM~bi •. n;p~A~K-·~;p~~~~~~;~:,~~B ""6;~~~ 
COOTBeTCTByeT CTpYKTYPe AaHHbiX, np11BeAeHHOH B Ta611. 2. 

Ta611111.1a 2 

HoMep 6ailTa 3Ha4eHMe 6ailTa 3Ha4eHMe enos a 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Mna,qw~o~il 6ailT cnoea 3Ha4eHMe nepMOAa 4aCTOTbl Ha nepBOM 
CTapw~o~il 6ailT cnoea BXOAe 
CTapwMil 6ailT cnoea 3Ha4eHMe nepMOAa 4aCTOTbl Ha BTOpOM 
Mna,qw~o~il 6ailT cnoea BXOAe 
CTapw~o~il 6ailT cnoea 3Ha4eHMe nepMOAa 4aCTOTbl Ha TpeTbeM 
Mna,qw~o~il 6ailT cnoea BXOAe 
CTapw~o~il 6ailT cnoea 3Ha4eHMe nepMOAa 4aCTOTbl Ha 4eTBepTOM 
Mna,qw~o~il 6ailT cnoea BXOAe 
Cn lKe6Hblil 6ailT 

2.1.4.6. BxoiJHble u e&IXOOHble iJaHH&Ie iJpaueepa uHmeptiJeiicHoiJ 
nnambl VOL TCURR Ul_x 

2.1.4.6.1. 8XOAHble A8HHb18 APBMBepa MHTePclleMCHOM M8Tbl 
VOL TCURR Ul_x 

BxoAHbiMI1 ASHHbiMIII AJlfl APaliieepa Ul x fiBilfleTcfl noCileAOBaTenbHOCTb 6aliiTOB, 
KOTOpafl BBOAIIITCfl 38 OAHO npepbiBaHIIIe. -

nepiiiOA1114HOCTb roTOBHOCTIII A8HHbiX c nnaTolii VOL TCURR pasHa npiiiMepHo 9 Me. 
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no OAHOMY npepbiBaHHIO 'IHTaeTCSI 6aHK AaHHbiX, COCTOSI~Hiil H3 121 6ali\Ta, 
KOTOpble COCTaBilSIIOT 5 nOCileAOBaTeilbHbiX OTCYeTOB MrHOBeHHbiX 3HaYeHHiil BXOAHbiX 
HanpSI>KeHHiil H TOKOB no TpeM qJa3aM OT ABYX BXOAOB (120 6ali\TOB) H OAHO Cily>Ke6Hoe 

CilOBO. 
CTPYKTYPa OAHOiil naYKH npHBeAeHa B Ta6n.3. 
CnY>Ke6Hbllil 6alilT <PopMHpyeTcSI ecTpoeHHbiMH annapaTHbiMH cpeACTBaMH 

KOHTpOilSI H HeceT B ce6e CileAyto~yiO HHqJOpMai..IHIO: 
B MilaAWHe WeCTb pa3pS!AOB 3aHOCSITCSI npH3HaKH (eAHHHI..Ibl) nponaAaHHSI 
HanpR>KeHHSI Ha COOTBeTCTBYIO~I1X KOHTpOilHpyeMbiX BXOAaX; 
ceAbMOiil pa3PSIA yKa3biBaeT Ha pe>KHM, B KOTOpOM nnaTa B AaHHbllil MOMeHT 

pa6oTaeT: 
1 - pe>K11M 1113MEPEHIIIE c KOHTPOilEM, 

0 - pe>K11M TECT; 
BOCbMOiil pa3pSIA yKa3biBaeT Ha HOMep 6aHKa AaHHbiX, rOTOBbiX AJlSI YTeHHSI: 

0 - nepBbllil 6aHK, 
BTOpOiil 6aHK. 

2.1.4.6.2. BbiXOAHbl8 AaHHbl8 Apaitaepa MHTepclleMCHOM nnaTbl 
VOL TCURR Ul_x 

8biXOAHbiMH AaHHbiMH AJlSI Apalileepa Ul_x RBilSIIOTCSI noCI1eAoeaTeilbHOCTH 
6ali\TOB, KOTOpble Apali\eep 3aHOCHT B 6y4Jep 06pa6aTbiBato~eli\ nporpaMMbl. nopS!AOK H 

CTPYKTYPa AaHHbiX e 6y<Pepe cooTeeTCTBYtoT CTPYKTYPe BXOAHoro noToKa, npHBeAeHHOiil e 
Ta6n.3, TOilbKO Me>KAy Ka>KAOiil nRTepKOii\ OTC'IeTOB CTOHT e~e CI1Y>Ke6Hbllil 6ali\T. 

HoMep6aiiTa 3Ha~eHHe 6aiiTa a HoMep ¢la3bl HoMep BXOAa 3Ha~eHHe cnosa 
cnose 

1 MnaAWHii 1 1 HanpR>KeHHe 
2 CTapwHii 
3 MnaAWHii 1 1 TOK 
4 CTapw"'ii 
5 MnaAWHii 2 1 HanpR>KeH"'e 
6 CTapw"'ii 
7 MnaAW"'ii 2 1 TOK 
8 CTapw"'ll 
9 MnaAWHii 3 1 HanpR>KeH"'e 
10 CTapw"'ll 
11 MnaAW"'ii 3 1 TOK 
12 CTapw"'ll 
13 MnaAWIIIii 1 2 HanpR>KeH"'e 
14 CTapw"'ii 
15 MnaAWIIIii 1 2 ToK 
16 CTapw"'ii 
17 MnaAWIIIil 2 2 HanpR>KeH"'e 
18 CTapwlllii 
19 MnaAW"'ii 2 2 TOK 
20 CTapw"'ii 
21 MnaAW"'ii 3 2 HanpR>KeH"'e 
22 CTapW"'ii 
23 MnaAWIIIii 3 2 ToK 
24 CTapw"'ii 
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2.1.4. 7. BXOOH&Ie u 8&1XOOH&Ie OBHH&Ie opaueepa UHmeptiJeilcHOU 
n.nam&l CURRENT WT y 

2.1.4. 7 .1. BXOAHbl8 AaHHbl8 Apaitaepa MHTepclleMCHOM nnaTbl 
CURRENT WT_x 

8XOAHbiMH AaHHbiMH AilS! APalileepa Wf _X SIBilSIIOTCSI AaHHble, KOTOpble BBOASITCSI C 
nnaTbl CURRENT 3a OAHO npepbiBaHHe. 

nepHOAHYHOCTb roTOBHOCTH AaHHbiX c nnaTbl CURRENT paBHa npHMepHo 1 00 MC. 

no OAHOMY npepbiBaHHIO BBOAHTCSI 7 6alilTOB. nepBble WeCTb 6alilTOB - 3HaYeHHSI 
BbiXOAHbiX TOKOBbiX Harpy30K. CeAbMOiil 6ali\T - CI1Y>Ke6Hbllil 6ali\T. 

Pa3pS!Abl CI1Y>Ke6Horo 6ali\Ta HeCYT CI1eAYIOIJ.4YIO CI1Y>Ke6Hyto HHqJOpMai..IHIO: 
B WeCTH MilaAWHX pa3pS!AaX COAep>KaTCSI npH3HaKI1 (eAHHHI..Ibl) BbiXOAa 3a 
npeAeilbl 3HaYeHHiil TOKOBbiX Harpy30K (KOpOTKOe 3aMb1KaHHe) Ha 
COOTBeTCTBYIOIJ.4HX KaHanax; 

B ceAbM~Iil H BOCbMOiil pa3pSIAbl 3aHOCHTCSI npH3HaK pe>KI1Ma, B KOTOpOM 
HHTep<PeHcHaSI nnaTa CURRENT e AaHHbllil MOMeHT pa6oTaeT: 

00 - pe>KHM 1113MEPEHIIIE c KOHTPOilEM, 

01 - pe>KHM TECT, 
10- pe>KHM 1113MEPEHIIIE. 

nnaTa CURRENT MO>KeT KOHTPOI1HpOBaTb OAHOBpeMeHHO 96 BbiXOAHbiX KaHanOB 

CHCTeMbl 3HeprOCHa6>KeHHSI. Onpoc KaHanOB (H3MepeHHe 3HaYeHHiil TOKOB) npOHCXOAI1T 

no~eAOBaTenbHO wecTepKaMH, H TaKHM o6pa30M 3a wecTHaAI..IaTb npepbleaHHiil 
APaHeep nonyYaeT 3HaYeHHSI TOKOB no eceM 96 KaHanaM. QyepeAHOCTb onpoca, a 

CI1eAoBaTeilbHO H CTPYKTYPa BXOAHbiX AaHHbiX npHBeAeHbl e Ta6n.4. 

2.1.4. 7 .2. BbiXOAHble AaHHble Apaitaepa MHTepclleMCHOM nnaTbl 
CURRENT WT v 

- BbiXOAHbiMH AaHHbiMH AJlSI Apalileepa wr_x SIBilSIIOTCSI naYKH 6alilTOB, KOTOpble 

APaHeep 3aHOCHT B 6y4Jep o6pa6aTbiBatoi.J.4elil nporpaMMbl. nopSIAOK H CTPYKTYPa AaHHbiX 
B 6y4Jepe COOTBeTCTBYIOT CTPYKTYPe BXOAHOrO nOTOKa, npHBeAeHHOii\ B Ta6n.4, TOI1bKO 
Me>KAy WecTepKaMH 11HqJOpMai..I110HHbiX fiali\TOB CTOI1T e1.14e CI1Y>KefiHbllil fiaMT. 

HoMep 
onpoca HoMepa onpaw"'saeMbiX KaHanos 
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 38 54 70 86 
7 7 23 39 55 71 87 
8 8 24 40 56 72 88 
9 9 25 41 57 73 89 
10 10 26 42 58 74 90 
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 31 47 63 79 95 
16 16 32 48 64 80 96 
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3. OmtcaHMe nporpaMMHoro o6ecne'feHMR noACMCTeMbl oTo6pa>KeHMR 

3.1. OnucaHue noau'lecKou cmpyKmyp&t noocucmeM&t 
nporpaMMHOe o6ecneYeHI/Ie nOACIIICTeMbl OT06pa>KeHI/Ifl pa3pa60TaHO C nOMOLl.lbiO 

IIIHCTpyMeHTaiibHbiX cpeACTB LabVIEW. B3aiiiMOAe~cTBIII~ onepaTOpa KOHTPOilfl c 
noACIIICTeMolli ocyll.leCTBilfiiOTCfl yepe3 naHeillll ynpaeneHIIIfl v1-nporpaMM. 

noACIIICTeMa OT06pa>KeHI/Ifl BKiliO'IaeT B ce6fl CileAYIOLl.lllle Vl-nporpaMMbl: 
nporpaMMY ynpaeneHI/Ifl 1113Mepii!TeilbHO~ nOACIIICTeMO~. 4epe3 «Front Panel» 
3TO~ nporpaMMbl onepaTOp KOHTpOilfl 3aAaeT KOMaHAbl ynpaeneHI/Ifl 
npol..leCCOM 1113MepeHIIIfl, nepeYeHb KOTOpbiX npiiiBeAeH B Ta6n.1. 
nporpaMMbl TeK}'Ll.lero KOHTpOilfl Ill periiiCTpal..lllllll HapyweHIII~ B 3IleKTponii!TaHIIIIII. 
Ha naHeilfiX ynpaBileHIIIfl 3TIIIX nporpaMM OT06pa>KaeTCfl COCTOfiHI/Ie CI/ICTeMbl 
3HeprocHa6>KeHIIIfl Ha TeK}'Ll.llll~ MOMeHT BpeMeHIII. 0AHOBpeMeHHO C 
OT06pa>KeHI/IeM KOHTpOillllpyeMble napaMeTPbl 3aniiiCbiBaiOTCfl B apXIIIB, AJlfl 
noCileAYIOLl.lero aHaiiiii3a. 
nporpaMMbl aHaillll3a pa60Tbl CIIICTeMbl. 3TIII nporpaMMbl BblnOilHfiiOTCfl no 
3aeepweHIIIIO npoeeAeHIIIfl onbiTa 111 n03BOilfiiOT 6onee AeTailbHO 
npoaHaill/l3111pOBaTb COCTOfiHI/Ie CIIICTeMbl 3HeprOCHa6>KeHIIIfl no AaHHbiM apXIIIBa 
nporpaMM TeK}'Ll.lero KOHTPOilfl CIIICTeMbl 3HeprOCHa6>KeHI/Ifl. 

BillA naHeillll KOHTpOilfl Ill IIIHAIIIKal..lllllll COCTOfiHIIIfl CIIICTeMbl 3HeprocHa6>KeHI/Ifl 
npiiiBeAeH Ha PIIIC.3. 

"~\ • / .1' - •• 

I 
\,_ ..-.. ' A .- ~ '-·---

P111c.3. naHeilb KOHTPOilfl Ill IIIHAIIIKal..lllllll COCTOfiHIIIfl CIIICTeMbl 3HeprOCHa6>KeHIIIfl 
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3aKniO'feHMe 
Onii!CaHHbiH BbiWe nporpaMMHO-TeXHIII'IeCKIIIH KOMnileKC 6b1Il IIICnOilb30BaH B 

Ka'leCTBe cpeACTBa KOHTPOilfl CIIICTeMbl 3HeprocHa6>KeHI/Ifl BO BpeMfl npOBeAeHI/Ifl 
CilO>KHbiX c:t>III3111YeCKIIIX 3Kcnep111MeHTOB. KoMnileKc no3eons:~eT KaK KOHTpOillllpoeaTb 
TeK}'Ll.lee COCTOfiHIIIe CIIICTeMbl 3HeprOCHa6>KeHI/Ifl BO BpeMfl npoeeAeHI/Ifl 
3KCnep111MeHTa, TaK Ill npOBOAIIITb nOCileAYIOLl.llll~ aHaillll3 C l..leilbiO nOATBep>KAeHI/Ifl 
AOCTOBepOCTIII nOilyYeHHbiX pe3yilbTaTOB 3KCnep111MeHTa. 
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TEMATHqECKHE KATErOPHH llYiiJIHKAU.HA 

Oli~EAHHEHHOrO HHCTHTYTA 

SIAEPHbiX HCCJIEAOBAHHA 

HHJ~eKc TeMaTHKa 

1. 3KCnepHMeHTaJl&HaSI lPH3HKa BblCOKHX 

3Hepm:H 

2. TeopeTHqecKaSI $H3HKa BblCOKHX 3HepmH: 

3. 3KCnepHMeHTaJl&HaSI HeHTpOHHaSI lPH3HKa 

4. TeopeTHqecKaSI lPH3HKa HH3KHX 3HepmH: 

5. M.aTeMaTHKa 

6. 5J~epHaSI CIIeKTpOCKOIIHSI H pa~HOXHMHSI 

7. <l>H3HKa TSI:lKeJiblX HOHOB 

8. KpHoreHHKa 

9. YcKopHTeJIH 

10. ABToMaTH3aQHSI o6pa6oTKH 

3KCIIepHMeHTaJlbHblX ~aHHblX 

11. BhlqHCJIHTeJibHaSI MaTeMaTHKa H TexHHKa 

12. XHMHSI 

13. TexHHKa lPH3HqecKoro 3KcnepHMeHTa 

14. HCCJie~oaaHHSI TBep~blx TeJI H xc~KocTeif. 
~epHhiMH MeTo~aMH 

15. 3KCIIepHMeHTaJI&HaSilPH3HKa ~epHbiX 
peaKQHH npH HH3KHX 3HeprHSIX 

16. ,Il,03HMeTpHSI H lPH3HKa 3aUUITbl 

17. TeopH.SI KO~eHCHpOBaHHOI'O COCTOSIHHSI 

18. HcnOJib30BaHHe peayJI&TaTOB H MeTo~oB 
lPY~aMeHTaJI&HhiX lPH3HqeclqiX 

HCCJie~OBaHHH B CMe:lKHbiX 06JiaCTSIX 

HayKH H TeXHHKH 

19. BHOlPH3HKa 

foJIOBaHOBa 3.3. H Up. 
KOMIIJieKC nporpaMM KOHTpOI151 CHCTeMbl ::meprocHa6:lKeHH51 
CJIO:lKHOfO qmJH'IeCKOfO 3KCIIepHMeHTa 

Pl0-99-63 

0IIHCbiBaeTC51 KOMIIJieKC nporpaMM llJ151 KOHTpOI151 CHCTeMbl 3HeprocHa6:lKeHH51 
CJIO:lKHOrD cpH3HI.JeCKOrD 3KCIIepHMeHTa. l1JMepHTeJibHa51 CHCTeMa KOHTpOI151 Bbi
IIOJIHeHa Ha 6a3e Kpelin VME c npoueccopoM VM-40 (MC68040). IIporpaMMbt, 
BbtnOJIH5110IllHe c6op ,UaHHbiX 0 COCT051HHH CHCTeMbl H nepBHI.JHyto o6pa60TKY IIa
paMeTpOB, HanHcaHbi Ha 513btKe MicroWare C H ¢YHKUHOHHpytoT B cpeue OS-9 
s KpeliTe VME. IIporpaMMbi, BbiiiOJIH51IOillHe oTo6pa:lKeHHe H apxHBHposaHHe na
paMeTpos COCT051HH51 CHCTeMbl 3HeprocHa6:lKeHH51, pa3pa60TaHbl H cpyuKUHOHHpy
IOT B nporpaMMHOli cpeue LabVIEW nou ynpasneHHeM WINDOWS NT.,UJI51 KOM
MYHHKaUHH Me:lKlly OS-9 H LabVIEW HCIIOJib3YeTc51 npoTOKOJI TCPIIP. 

Pa6oTa BbiiiOJIHeHa B Jla6opaTOpHH Bbii.JHCJIHTeJibHOll TeXHHKH H aBTOMaTH3a
UHH H HaYI.JHOM ueHTpe npHKHallHbiX HCCJieaosaHHli OIUII1. 

CoofimeHHe 06beJlHHeHHOfO HHCTHTyra JIJlepHbiX HCCJie)lOBaHHH. }J,y6Ha, 1999 

nPnPR()Tl ~PTr\nnll . ' 

Golovanova E.Z. et al. Pl0-99-63 
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 protocol was used for communication between 
OS-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. 
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