Coop nannbix B OpenSCADA.
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BBenenue

Coop mammbix SCADA(Supervisory Control and Data Acquisition)-cuctemsl sIBisieTcst €€
HEOTBEMJIEMOM YacCThlO, KOTOpas 3aHUMAETCd IIOJIyYeHHUEM JAHHBIX W3 HCTOYHUKOB Pa3IMYHOIO
npoucxoxaenus. [lpupoma manHbiX, ¢ kortopbimMu pabotaer SCADA, xapakrepusyercs CHUTHalaMu
0a30BBIX TUIOB 3HA4YEHUH (LleN0e, BEIIECTBEHHOE, JIOTMYECKoe U cTpoka). CHUrHajgbl M3MEHSIOTCS BO
BpEMEHHU M 00JIaaeT UCTOpHUEH, )Ku3HbI0. B Teopun ympasnenust texnonorndeckumu mporeccamu (TIT)
M0J] CUTHAJIOM TOHUMAaeTcsi 3HadyeHue nartyuka ycraHoBku TII B xome AL, 'ceipoi' curHam wid B
peanbHOM 3HaueHHH. CHUTHAJIBI MOTYT OOBEOUHATHCA B TPYMIBI [0 CMBICIOBOM Harpyske, 4acTo
Ha3bIBaeMble napamerpamu. Hanpumep, pa3BuTbie HCTOYHUKU JAAHHBIX MOTYT IMPEIOCTABIATH CTPYKTYPHI
apaMeTpoB C IMperonpesieEHHBIM HabOpOM CBsi3aHHBIX cUrHajioB. Kpome HemocpeacTBeHHOro cbopa
JaHHBIX B (YHKIIMM 3TOrO0 MEXaHMW3Ma TaKXe BXOJUT M Iepejadya BO3ACUCTBUN Ha HCIOJHUTEIbHBIE
yerpoiictBa ynpasiaeHus TII; oOblMHO 3TO 3aJBMXKKH, HAcOChl W peryjiMpyrolye KiamaHa. B
COBOKYITHOCTH 3TOT IIpOLIECC MOIy4dri1 Ha3BaHue Y ctpoiictBo Comnpsokenus ¢ OobextoM (YCO).

VcTOuHUKY JaHHBIX XapaKTepU3YIOTCs OOJBIINM pa3HOOOpa3ueM, KOTOPOE MOYKHO YCIIOBHO pa3/IeHUTh
Ha TPU TPYIIIBL.

« Hcrtounuku 'celpbix' naHHBIX, npepoctaBistonie kona ALl umm ypoBHM JUCKPETHBIX
CUTHAJOB, a TaKkKe BKIIOUAIONIUME MpocTedrylo o0pabotky. OOBYHO 3TO MOAYIH
paccpenorouenHoro YCO wiu mpocTedIIne MPOMBIIUICHHBIE MPOrpaMMHPYEMBbIE JIOTHUYECKHE
koHTposeps (ITJIK).
+  Momrnasie npomeiiuieHHbie [JIK, obnamaromuye 3HaYNTENBHON BEIYUCIUTETLHON MOITHOCTBIO H
BO3MOKHOCTBIO (JOPMUPOBAHUS CJIOKHBIX MTAPAMETPOB C PA3TMUHON CTPYKTYPOM.
+ JlokanpHble WM CONYTCTBYIOIIME HCTOYHMKM JAaHHbIX. Hampumep, YCO B Buue miar
pacliupeHusi, a TaKXe€ JaHHbIE amlapaTHOr0O M MPOTPAMMHOIO OKPYKEHHS, B KOTOPOM
(GYHKIIMOHUPYET CUCTEMA.

PazHooOpa3ue HCTOYHHMKOB JaHHBIX HOPOIMIO OONBLION CIEKTP MEXaHH3MOB JOCTyNa K HHM.
JlokanpHBIC HCTOYHHUKY JAHHBIX pa3InyaroTcs nHTepdericaMmu rnmporpaMmmupoBanus npuioxeHus (API), a
CETEBBIE UCTOUYHUKH, B CBOIO OY€pE/b, TPAHCIIOPTHBIM U MPOTOKOJBHBIM YPOBHSMM B3auMoJelcTBUsA. B
LIEJIOM 3TO MPUBENIO K TOMY, YTO J100aBJIEHUE MOAJIEPKKH HOBOTO MUCTOYHUKA JaHHBIX TpeOyeT co3/1aHue
MOJIyJisl COMpPSsDKEHUsS WU JpaliBepa. YUUTHIBas ke OoyblIoe pa3sHooOpa3ue HCTOYHUKOB, 3TO KpaiiHe
HAKJIAaJIHO, W ()aKTUYECKH HEpeaJbHO OXBAaTHThb BECh CIEKTP pBIHKA TaKHX YCTPOHUCTB. CuTyarus
HECKOJIBKO YIPOIIAETCsl ¢ CETEeBBIMU UCTOUHUKAMHU OJ1aroapsi HAJIMYMIO Psiia CTAaHAAPTHBIX U CBOOOIHBIX
MPOTOKOJIOB B3aUMOCHCTBUS, OJHAKO MHOTHE UCTOYHUKHU BCE JK€ UCTIONB3YIOT COOCTBEHHBIE IPOTOKOJIBI:
3aKpbITbIe KOMMEpPYECKHE WU MPOTOKOJIBI, 3aBS3aHHbIE HA 3aKPBITble MEXaHU3Mbl OTPAaHUUYEHHOTO Kpyra
KOMMepueckux onepanoHHbix cucrteM (OC).

B tepmunax cucrembr OpenSCADA mnpenocTaBisSIFOTCS CIEAYIOINAE OOBEKTHI I OOCITY>KUBAaHUS
MeXaHu3Ma cOopa JaHHBIX:

« ATpubyr — OOBEKT OTpaKE€HHUS HAHHBIX CHUTHAJIa, BKIIIOYAET TEKYIIEE 3HAYEHHE C TUIIOM
CUTHaJIa ¥ UCTOPHIO U3MEHEHHSI 3HAUYCHU;
- Ilapamerp — 00BEKT TIpymnmbl aTpuOYTOB (CHUTHAJIOB) CO CTPYKTYpOW, COOTBETCTBYIOILIEH
0COOEHHOCTSIM OT/EJIbHO B3ATOT0 UCTOYHHKA JTAHHBIX;
« KoHtpomnep — 00bEKT OTAEIBHOrO YCTpoOWCTBa JAaHHBbIX. Kak mnpaBmio, 3TO OTAEIbHBIN
Moayib YCO unu yctpoiictBo npomsinuieHHoro [TJIK.

Jnst yuéra ocoOeHHOCTEH pa3iIMyYHBIX YCTPOMCTB cOOpa JaHHBIX, a TAKXKE Pa3IMYHBIX MEXaHH3MOB
B3aumoneiicteuss B OpenSCADA mnpenycmorpena mnojacuctema 'COop JaHHBIX', KOTOpas SIBISIETCS
MOJyJIbHON. B KkauecTBe MOIynsi MOACHUCTEMBI BBICTYNAET ApalBep AJ COMNPSIKEHUS C MUCTOYHHKOM
JAHHBIX OTAeNIbHOrO Tuna. Kakaplit MOgynb MOXET colepKaTh KOH(UIYpaLMI0 HECKOJIbKUX YCTPOWUCTB
sToro Tuna B Buze o0bekToB 'KonTposiep' cucremsl OpenSCADA. OOGmiast cxema 00bEKTOB MOJACHCTEMBI
'COoop maHHbIX' H300pakeHa Ha pUCyHKe 1.
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Puc. 1. Cxema noacucrems! 'CO0p TaHHBIX'.



1. MeToanbl cOopa JaHHBIX

VYuuTeiBas pa3zauyue CBOMCTB MCTOYHUKOB JAHHBIX, @ TAKKE BO3MOKHBIE BapUaHThl B3aUMOJEHCTBUS,
METOJIbI cOOpa AAHHBIX MOKHO Pa3JIeTUTh Ha MPOCTON CUHXPOHHBIN, MPOCTON aCHHXPOHHBIN, TAKETHBINA U
AaCCUBHBIN.

B paccmoTpeHnn MexaHH3MOB HIDKE OyIyT y4aCTBOBAThH CICAYIOIINE OOBEKTHI:
«  ObjectSCADA — mro60#i 06bekT SCADA-cucTeMBbI, 00paliamuiics 3a 3HaUeHUEM CUTHAIA,
HaTpUMep, apXUBbI U BU3YaITU3aTOPHI;
« DAQParamAttribute — arpubyr napamerpa moacuctembl 'CO0p HaHHBIX', BBICTYMAIOIIUI
MOCPETHUKOM B JIOCTYIIE K 3HAUSHHUIO CUTHAJIA HCTOYHHUKA JTAHHBIX;
«  DAQParamAttributeArch — o0bexT apxuBa arpulyTa;
« HardwarePLC — 00BEeKT HCTOYHWKA JAaHHBIX, HAIPUMEP, MOAYIIH paccocpenoroueHuoro Y CO
unu npomeiiuieHHbie [TJIK.

1.1. ITpocToii cMHXPOHHBII MeXaHU3M cOopa

MexaHu3M XapakTepu3yeTcsl 3alpocaMy K MCTOYHUKY JAHHBIX CHHXPOHHO C 3allPOCOM K aTpuOyTy
napametpa (puc.2). JlaHHBI MeXaHU3M OOBIYHO MPUMEHSETCS MpU padboTe ¢ JOKATBbHBIMA UCTOYHHUKAMHU
JTAHHBIX, XapaKTEPU3YIOIUMHUCS HU3KOHW JTATEHTHOCTHIO T.€. 33/IEPKKOM B OTBeTe Ha 3arpoc. C MOMOIIbIO
3TOr0 METOJIa MOKHO IIOJIYYHTh AaKTyaJIbHBIC JAHHBIC HEIOCPEICTBEHHO C 3allpOCOM, OIHAKO BpeMs
3ampoca 00beKTa OyJeT BKIIFOYATh BpeMsl TPAHCIIOPTUPOBKH U 00paOOTKH 3alpoca UCTOYHUKOM JTaHHBIX.
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Puc. 2. Z[I/Ial"paMMa IIOCJICA0BATCIbHOCTHU B3aHMOﬂeﬁCTBHﬂ IMIpHU CHHXPOHHBLIX 3aIIpOCax.

B cooTrBeTcTBHU C ﬂHanaMMOfI BBIIIC MBI MOJy4YacM CJICAYIOUIYIO HOCICAOBATCIBHOCTL 3aIllpOCOB
MOJIYYCHHA JaHHBIX U UX MEPCaAavn:

« o0bekt SCADA-cuctemMbl HUIET 3ampoc 3HAYEHUS K OOBEKTYy aTpuOyTa mapamerpa
DAQParamAttribute::getVal();
« 00BEeKT arpubyra TapamMeTpa, TIOJYYHUB 3alpoc, MNUIET €ro HWCTOYHUKY JIaHHBIX
HardwarePLC::valueRequest();
+  HMCTOYHHK JJaHHBIX, 00paboTaB 3arpoc, BO3BpAIIACT Pe3yibTarT;
+ 00BEKT aTpuOyTa mapamerpa, MoJIy4uB pe3ysibTaT, Bo3BpaiaeT ero 00bekTy SCADA-cucTeMsl.

B OpenSCADA Taxoii MexaHU3M peaiu3yroT CleAyolue Moyau noacuctemsl 'Coop JaHHBIX' .
+ ModBus — Mopmynb qoCTyma K JaHHBIM HMCTOYHHUKOB MOCPEACTBOM CEMEWCTBAa MPOTOKOJIOB
ModBus. B Monyne peann3oBaH CHHXPOHHBINA PEXHUM JUIs 3aITUCH JAHHBIX.
«  DiamondBoards — monynb noctyna K gaaasiM PC/104 mnat dupmer Diamond Systems. [Tnatsr
PC/104 pasmemarorcss Ha [SA-mmHe, ClieOBaTeNbHO SBISIOTCS JOKAIBHBIMU M JOCTYITHBI
CpaBHUTENBHO OBICTPO. B pexxume cOopa JaHHBIX HE TO TMPEPHIBAHUIO TOCTYM K 3HaueHusM ALIIT
ocyliecTBsieTcs: CHHXpOoHHO. Pexxum 3anucu 3nauenus LJAII Bcerna paboTaeT CHHXPOHHO.
« DAQGate — monynb oTpakeHUs: 00beKTOB KOHTpoJuiepoB yaanéHHbIX OpenSCADA -cTaHmmit
Ha JIOKaJbHYI0. B Mozysie peann3oBaH CHHXPOHHBIN PEXKUM JJIsl 3aMTUCH JTaHHBIX.
« BlockCalc — BeuucnIuTENHh HA S3bIKE OJOYHBIX CXeM. B KauecTBe MCTOYHWKA JaHHBIX B HEM
BBICTYIIAET TOJb30BaTeNIbCcKasi OjoyHas cxeMa. ATpuOYyThl MapamMeTpoB MOJIYJs CHHXPOHHO
oOpararoTcst K BX01aM/BbIX0jaM OJIOKOB OJI0YHON CXEMBI.
« JavalikeCalc — BwuuciauTenb Ha Java-mogoOHOM S3bIKE BBICOKOTO ypoBHA. B kadectBe
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HMCTOYHHUKA JIAHHBIX B HEM BBICTYIACT IOJIb30BATEIbCKas IporpamMma Ha Java-nmojgoO0HOM SI3bIKE.
ATpuOyTHI TTapaMeTPOB MOJYJSl CHHXPOHHO O0paIarTcs K BXOJaM/BBIXOJAaM IOJIb30BATEIHCKON
BBIYHCITUTEIILHON (PYHKITHH.

« LogicLev — Monynb JIOTUYECKOTO YPOBHSI MapaMeTpoB cOopa MaHHBIX, JETalbHEe O HEM B
pasznene 2. B KkauecTBE WCTOYHMKA JaHHBIX 3TOTO MOJYJIS BBICTYNMAIOT JAPYTUe MapaMeTphbl
nojacucteMbl 'COOp JMaHHBIX' M KOHTEKCT WCIOJHEHHS IHa0JIoHa TmapaMeTpoB. ATpHOYTHI
MapaMeTpoB MOJYJS CHHXPOHHO OOpamaroTcs K aTpudyraM JpYyrux TapaMeTpoB B PEKUME
OTpaXEHUs TapaMeTpoB TmojacucTeMbl 'COOp MaHHBIX' WJIM K BXOJaM/BBIXOJaM KOHTEKCTa
WCTIOTHEHUS 11a0JI0Ha B PeKUME pabOTHI MO IMA0JIOHY.

1.2. ITpocToii acCHHXPOHHBII MeXaHN3M cOopa

MexaHu3M XapaKTepu3yeTcsl 3alpocaMi K MCTOYHUKY JAaHHBIX HE3aBUCHMO OT 3ampoca K aTpuoyTy
napamerpa (puc.3). OOBIYHO 3ampochl K MCTOYHMKY JaHHBIX OCYILECTBIIAIOTCS IEPUOJNYECKH B
cOoOCTBEHHOM 3a/1aue ONpoca OTAEIBHO B3ATOrO KOHTpOJIIEpa U OJIOKaMHU 10 HECKOJBKO CUTHajoB. lIpu
3TOM 3alPOCOM K aTpuOyTy HapameTpa BO3BpAIIAETCs 3HAaYE€HHUE, IOIYYEHHOE MTOCIEHUM CEaHCOM CBSI3U
C HUCTOYHUKOM JaHHBIX. JlaHHBI MexaHM3M OOBIYHO NpPUMEHSETCSs MpH padboTe C YAAIEHHBIMH
(ceTeBbIMH) HCTOYHUKAMU JJAHHBIX, XapaKTEPU3YIOIIMMHUCS BHICOKOM JJTATEHTHOCTbIO, TO €CTh 3a/IEPIKKON B
OTBETE Ha 3aIpoc.

C HOMOIIBIO 3TOr0 METO/1a MOKHO 00E€CIIeYHTh ONTHMH3AIMIO BPEMEHHOTO pecypca, 3aTpadyeHHOTo Ha
OVH CHTHAJ, U TE€M CaMbIM YBEJIWYHTh MAaKCHMAaJbHOE KOJMYECTBO OMNPAIIMBACMBIX CHUTHAJIOB 3a
UHTEpBaJI BPEMEHH OITpOca.

B kagectBe mpumepa paccMotpum npomeinuieHHbid [TJIK Siemens S7-315 mpu onpoce ero mo muHe
Profibus (1,5 Mo6urt/c). Cpennee Bpemsi 06padbotku MPI-3anpoca 3TuM KOHTpoIIepoM coctaBisieT 30 Mmc.
Ecnu ncnonb30BaTh CHHXPOHHBIA MEXaHU3M JUIsl KaXKJ/I0T0 CUTHAja, T.€. OJIMH 3alpoC Ha Ka)/blil CUTHAJ,
TO B TEYEHUU OIHOW CEKYyHJbl MBI CMOXKEM IIOJNIYUYUTh OKOJO 33 cHUrHAlOB. A ecliM NPUMEHUTh
ACMHXPOHHBIM MexaHu3M, T.e. B ogHoM MPIl-nakere mnonydats g0 220 Oaiit wim 110 curnanos
LEJTOYUCIIEHHOTO TUNa Ha 16-pa3psioB, TO Mbl CMOXKEM 32 OJHY CEKYHAY NOJy4uTh 10 3630 curnaios.
Kak MoxHO BUIETh, 3)(PEeKTHBHOCTH ACHHXPOHHOTO MEXaHM3Ma B JaHHOM cirydae coctasisier 110 pas, a
MMEHHO 3HauY€HHEe MakcuMalibHOW émMkocTh MPI-makera.

HenocraTkoM aCMHXPOHHOTO MEXaHU3Ma SBISETCS TO, YTO 3alpoc 3HAa4YeHUs aTpulyTa mapamerpa
BO3BpAIllacT HE AKTyaJIbHOC Ha MOMEHT 3allpoca 3HAYEHHUE, a 3HAYEHHUE IOCIEAHEr0 CEeaHca ompoca
KOHTposuiepa. Brnpouem, ecinu ydecTb, YTO MCTOYHHMK JAHHBIX MOXKET OOHOBJISATBHCS C MEPUOANYHOCTHIO
annapatHelx orpanuueHuil AIIl, na ¥ camMuM JaTYMKM MOTYT HMMETh ONPEICIIEHHBIE OrpPAaHUYECHUS B
CKOPOCTM pEaKLMM, TO IPUMEHEHHE AaCHHXPOHHOI'O MEXaHHU3Ma cOOpa MOXKET HMETh CEpbE3HbIE
OCHOBaHMUS.

[IpumeneHrne acCHHXpOHHOTO MexaHu3Ma s 3anucu 3HadyeHuil B [1JIK siBiseTcss qocTaTouHO pekum
SBIIGHUEM, TIOCKOJBbKY 3alliCh 3HAUYEHUH OOBIYHO TMOJApazymMeBaeT Bo3feiicTBue omepatopa Ha TIIL.
Omneparop 1o GakTy JOCTATOYHO PEIAKO BHOCUT KOPPEKTHBBI B MPOIIECC, CIEIOBATEIBHO, 3aITUCh MOXHO
BBITIOJIHATh CUHXPOHHO. OJIHAKO CYIIECTBYIOT CUTYallMu, Hanpumep, ynpasienue TII perynsitopamu Ha
SCADA-cucreme, Beinomsstomeit pyHkiuu cpensl ncnonnenus [JIK.
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Puc. 3. luarpamma nociie1oBaTeIbHOCTH B3aUMOJICHCTBUS MPU ACHHXPOHHBIX 3aIIPOCax.

B cooTBercTBUU ¢ nHarpaMMoil BbIlIe Mbl TIOJTy4YaeM CIEAYIONIYI0 KapTUHY:

+ o00bekT arpubyra mapameTrpa (WM BBIMIECTOSIINNA OOBEKT KOHTPOJIEPA) BBIMTOIHSCT
nepuoanueckue 3anpockl HardwarePLC::valueRequest() mist momydeHusi 3HAYCHHS] CUTHAJA WIH
TPYIIbI CUTHAJIOB;

TIOJNyYEHHBIC 3HAYCHUS CUTHAIIOB Pa3MEMIA0TCs B 00BEKTaX aTpUOYTOB MapaMeTPOB JIOKABHO;
+ o0bekTt SCADA-cuctemMbl mmé€T 3ampoc 3Ha4YeHHS K OOBeKTy arpubyTra mapamerpa
DAQParamAttribute::getVal() u mnonmyyaeT COXpaHEHHOE JIOKATHHO 3HAYCHHUE MPEIBITYIIETO
ceaHca onpoca UCTOYHHKA JTAHHBIX.

B OpenSCADA Takoil MexaHu3M peaiu3yroT CIeAyIOIHe MOy IH nojacucteMsl 'COOp JaHHBIX'.
« Siemens — MOAynb JOCTyIA K JaHHBIM KOHTpOJUIepoB ¢upmbl Siemens cepuu S7. B nanHom
MOJlyJie ACHHXPOHHBIM DPEXHM peaJn30BaH Kak /s YTEHUS MAaHHBIX, TaK W JUId HUX 3aIlUCH
(onumonaneHO) Ha TTJIK.
+ ModBus — MOynb 1OCTYIA K JaHHBIM UCTOYHUKOB ITOCPEACTBOM CEMECTBa MPOTOKOJI0B Mod
Bus. B Mmoayne peann3oBaH aCHHXPOHHBII PEXUM UTEHUS TaHHBIX.
- SNMP — wonaynb JAOCTynma K JaHHBIM YCTPOWCTB ceTH mocpeactBoM Simple Network
Management Protocol. B Monyne peann3oBaH aCHHXPOHHBIN PEXHUM YTEHUS TaHHBIX.
- System — MOIynb JocTyna K JaHHbIM OKpyxeHus: ucnonHeHus OpenSCADA. B mopyne
peanu30BaH ACUHXPOHHBIN PEXUM UTCHUS JaHHBIX.
« DAQGate — monynb oTpaskeHHsI 00BEKTOB KOHTpOUIepoB yaanéHHbIX OpenSCADA-cTaHuunit
Ha JIOKaJbHYI0. B Mofyse peann3oBaH aCHHXPOHHBIN PEeXUM UTEHUS JAHHBIX.

1.3. ITakeTHbBIH MexaHu3M cOopa

IlakeTHBIE MeXaHU3M C60pa JAaHHBIX XapaKTCPCH C60pOM JaHHBbIX KaxXJoro cCurbHajia IIakKCTOM,
BKJIIOYAIOIUM HCTOPUIO €ro M3MCHCHUS. T.e. 3a oguH ceaHC Oorpoca OAaHHBIX MOJYy4acTCsl HCECKOJIBKO
3HAYECHHUH HUCTOPHUH CUT'HAJIA. IlakeTHEIN MEeXaHU3M pa60TaeT COBMECCTHO C CHHXPOHHBIM N aCHMHXPOHHBIMHA
MCXaHU3MaMH.

B caydae pa®oTbl C CHHXpOHHBIM MEXAHM3MOM BBINOJHACTCA (DAKTHUYECKHH NpoOpoc apxuBa
UCTOYHMKA JAaHHBIX JUIS ONepaTuBHOW paboTel B cucreme (puc. 2). Kak um mpocToil CHHXpOHHBIN
MEXaHHU3M, €ro >KeJaTeJbHO NPUMEHATh TOJBKO HAa HU3KOJATEHTHBIX HCTOYHHMKAX MJaHHBIX WIH C
UCTOYHUKAaMH, paboTa KOTOPBIX SIBJISIETCS CEaHCOBOW, Hampumep, B cdepe KOMMEpUYEeCKOro ydyéra Juis
YTEHUS 3HAUEHUIN CUETUMKOB.

ITpu paboTe COBMECTHO C ACHHXPOHHBIM MEXaHU3MOM HMCTOPHS MOJIyYEHBIX CUTHAIOB OOBIYHO MPSIMO
MIOMEIIAeTCs B apXuBHI (puc. 4), a TeKylee 3HaueHrue aTpudyTa napaMmeTpa yCTaHaBIMBAETCS B MOCIIETHEE
3HaueHue nakera. JlanHas koMOuHaums »>¢ddexTuBHa mpu cOoOpe OBICTPBIX JaHHBIX WM IPH
CUHXPOHM3ALMH apXHUBOB I10CJIE TIOTEPH CBSI3U C YAAJIEHHBIM HCTOUHUKOM JAHHBIX.
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| n+1: valuesRequest()

: ObjectSCADA

n+2: set\Values()

1: getValues()

™

'y

3: getVali)

|
|
| n+3: valuesRequest()
|
|

n+4: set\Values()

X

|
|
|
[
|
| 2: getValues()
|
|
|
|

Puc. 4. I[I/Ial"paMMa IIOCJIICAOBATCIBbHOCTH BSaHMOHCﬁCTBHH IIpU aCMHXPOHHBIX 3aIIlpocax IMaKECTHOI'O
MEXaHUu3Ma.

B cooTBeTCTBHM ¢ JuarpaMMoii BBIIIE MBI MTOJIydaeM CIIEAYIOIIee MOBEACHUE MaKEeTHOTO0 MEXaHHU3Ma
MIPU ACHHXPOHHBIX 3aMpPOCaXx:

- 00BeKT arpuOyTa TmapaMmeTrpa WM BBIIICCTOSIIHNA OOBEKT KOHTPOJUIEpA  BBITIONHSET
nepuoanueckue 3amnpockl HardwarePLC::valuesRequest() s momydeHuss TakeTOB 3HAYCHUU
CUTHAJIa WU TPYIIbI CHTHAJIOB;
+ TMOJIyYeHHBIE  TMAKeThl  3HAYEHUN  CHUTHAJIOB  TIOMEUIAIOTCS B apXWB  3alpocoM
DAQParamAttributeArch::setValues(), a mocienHee 3HaueHHe MaKeTOB pa3MeENIaeTcs B 00BEKTaxX
aTpuOyTOB apaMeTpPOB;
« 00vekT SCADA-cucreMbl mi€r 3ampoc ¢parMeHTa apxuBa K 0OBEKTy aTpuOyTa mapaMmerpa
DAQParamAttribute::getValues(), a TOT NepeHanpaBIsieT 3anpoc K apXUBy
DAQParamAttributeArch::getValues(). B pesymprare BosBpamaercs ¢parMeHT apxuBa,
JOCTYIHBIN TIOCTIe MPEABIAYIIET0 CeaHca OMpoca NUCTOUHUKA TaHHBIX;
+ 00bexkT SCADA-cucTemMbl NUIET 3aMpOC MOCJIEIHETO 3HAYCHHUsI K 00BEKTy aTpulOyTa mapaMerpa
DAQParamAttribute::getVal() u mnonyyaeT COXpaHEHHOE IIOKAIbHO 3HAYCHHE MPEIbITYIIETO
ceaHca OIpoca UCTOYHHUKA JJAHHBIX.

B OpenSCADA Takoii MeXaHU3M PeaTu3yIoT CISIYIOIINEe MOIYJIH MoAcUcTeMbI 'COOp JaHHBIX .

+  DiamondBoards — monynb noctyna k ganasiM PC/104 mnar ¢upmer Diamond Systems. [lnaTsr
PC/104 pa3memarorcs Ha ISA-mmHe, cienoBaTeabHO, SBISIOTCS JIOKAIBHBIMA M JIOCTYITHBI
CpaBHUTEIBHO ObICTpO. B pexxume cOopa IaHHBIX MO MPEPHIBAHUIO OCYIIECTBISIETCS OXKHIaHUE
nakeToB ObICTphIX 3HaueHu# (mo 200 kI'm) 3a oguy cexkyHay (1o 200000 3HaueHU B MakeTe) U
MoCIeAyIoIIee pa3MeIlleHUE JaHHBIX TAKETOB B apXuBax aTpuOyToB napamerpos DAQ.

« DAQGate — monynb oTpakeHHs: 00BEKTOB KOHTpoJuiepoB yaanéHHbIX OpenSCADA -cTaH1mit
Ha JIOKaJIbHYI0. Peanu3yer CHHXpOHHBIA U aCUHXPOHHBIN MAKETHBIN PEKUMbI OTPAKEHUS apXHBOB
yran€uasix OpenSCADA-cTaHIui.

1.4. ITaccuBHbBI MexXaHU3M cOopa

[TaccuBHBINM MexaHnU3M cOOpa TaHHBIX XapaKTepeH WHUIMATHUBON mpenocTaBieHus JaHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHHMKA JAaHHBIX. DTOT MEXAHU3M SBJISETCS JOCTaTOYHO DPEIKHUM SIBIECHHUEM,
OJIHAKO MOXKET HMMETh MECTO B CIydae OIPEACIEHHBIX YCIOBHM WIM OTPaHUYECHHM B BO3MOXHOCTH
UCIIOJIb30BaHUs MPSAMBIX MEXaHU3MOB cOOpa JaHHBIX, puc. 5. [IpuMepoM Takoit CUTyalluu MOTYT CITy>KUTb
reorpaMuecKd  pacCpeOTOYCHHBIE CHUCTEMBI cOOpa JaHHBIX TIOCPEICTBOM MOOWJIBHBIX CeTel
GPRS/EDGE. B Takux ceTsix HajeleHHE KIMEHTCKUX Y3JIOB OTACIbHBIMU/peanbHbIiMu [P-anpecamMu nimm
(dbopMHpOBaHUE KOPIIOPATUBHOM MOOMIIBHON CETH MOXKET OKa3aTbCs JOPOTMM YIOBOJIBCTBHEM, MOITOMY
JIOCTYITHEE OKa3bIBACTCs MHUIMATHBA CEAHCa Nepejaul JaHHbBIX C KIIMEHTCKUX TnHaMHu4deckux I[P-anpecos
Ha oauH peanbHbli [P-anpec cepBepa SCADA-cucrembl. XOTs BO3MOXXKHA paboTa M 4epe3 CETEBYIO
CYB/I-nocpeanuxa.


http://wiki.oscada.org/Doc/DAQGate?v=bsb
http://wiki.oscada.org/Doc/DiamondBoards?v=abi
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BO3HeﬁCTBHH Ha MO,Z[I/I(l)I/IKaHI/IIO NNEpCAA0OTCA HCTOUYHHUKY JaHHBIX B MOMCHT C€aHCa nepe€aadyu JaHHBIX
HNCTOYHHUKOM.

: DAQParamAttribute : HardwarePLC : DAQParamAttribute | | - HardwarePLC

: ObjectSCADA |

: ObjectSCADA n+1: setval()

| | n+1: getval()

X

| 1: setVal()

|
|
n+2: setVal() ! J(
I
[

|
|
1: getval() |
|
|
I
|

|
|
|
| |
| |
| n+2: getval() ‘
| |

Puc. 5. Ilnarpamma mocienoBaTeIbHOCTH B3aUMOJICHCTBUS MPU TACCHBHOM MEXaHU3ME paOOThI.

B cooTBeTcTBUU C IUAarpaMMoil BBIIIE MBI IOTYy4YaeM ClIeAyIollee MOBeIeHHUE TAaCCUBHOTO MEXaHU3Ma:
+ 00BEKT NCTOYHUKA JAHHBIX OCYIIECTBISICT MEPUOIUICCKIE CEAHCHI CBSI3U C OOBEKTOM aTpulOyTa
napamerpa DAQParamAttributeArch::setVal() s mepenaun CBOMX JaHHBIX U MOJTYYCHHUS KOMaH]T
BO3JCHUCTBUS,
+ 00bekT SCADA-cucTemMbl NUIET 3alpOC MOCIEIHETO 3HAYCHHsI K 00BEKTy aTpulOyTa mapaMmerpa
DAQParamAttribute::getVal() u monyyaeT COXpaHEHHOE IIOKATbHO 3HAYEHHE MPEIBITYIIETO
CeaHca CBSI3U MCTOYHHKA JIAHHBIX.

B OpenSCADA Takoii MexaHu3M emi¢ He HCIOIb30BaH, OJHAKO MPUHIUIHUAIbHAS BO3MOXKHOCTH €T0
peanu3aluu B CUCTEME €CTh.
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2. BupTyajbHble HCTOYHUKH JTAHHBIX

Kpome cbopa ¢usnuecknx AaHHBIX aKTyaJIbHOW SIBIACTCS (DYHKIHS BUPTYaIbHOTO cOOpa JTaHHBIX.
BuptyanbHble JaHHBIE MPEICTAaBISAIOT COOON NaHHbIE, MOJTYYEHHBIE BHYTPU CHUCTEMBI KaK HE3aBHUCHMO,
TaKk U Ha OCHOBE pu3nyeckux NaHHbIX. [IpakTHuecku MexaHu3mbl (OPMUPOBAHUS BUPTYAIbHBIX JAHHBIX
peaM3yIOTCs COBMECTHO C MEXaHHW3MOM I0JIb30BATEIbCKUX BBIUMCICHHUNA. B cpeme MpOMBIIIIEHHBIX
koHTposiepoB 1 SCADA-cucTeM HCIONB3YIOTCS PAa3jIMYHBIE SI3bIKM NpOrpaMMHpoBaHMs. B ciydae c
KOHTPOJIJIEpAaMU B KaU€CTBE TAKUX S3BIKOB YACTO HCIOJB3YIOTCS SI3BIKM HU3KOTO YpOBHS (accemOiepsl),
OJTHAKO B TIOCJIEJIHEE BpeMs BCE dallle MCIOJb3YIOTCA s3bIKM BhicoKoro ypoBHs (C, Pascal u apyrue), a
take dopmanbHbie 361k MOK 61131-3 (cxembr motokoB coctosiuuit SFC, 6mounsie cxembsr FBD,
peneitnbie cxembl LD u TekcroBeie ST, IL). B cayuae co SCADA-cucteMaMu BBIYHMCIICHUS 4Yallle
00eCTIeYnBAIOTCA S3bIKAMH IIPOTPAMMHUPOBAHNUS BBICOKOTO YPOBHS U (POPMATILHBIMU SI3BIKAMHU.

B cucteme OpenSCADA moryT ObITH pean30BaHbl HHTEP(EHCH MPOrpaMMHUPOBAHUS U BUPTYATbHBIX
WMCTOYHHUKOB JIAHHBIX HA OCHOBE PA3JIMYHBIX SI3BIKOB B OTACIBHBIX MOJYJISAX MOJACUCTEMBI «COOp TaHHBIXY.
Ha momenTt Bepcun 0.6.3.2 10CTymHBI MOAYJW BUPTYAJIbHBIX BIUUCIUTEIICH:

«  Brramcnurens Ha Java-mogo6HoM s3eike: /Doc / Java Like Calc,
+  bnounsrii Beruuciutens: /Doc / Block Calc.

B sampo OpenSCADA wuHTerpupoBaH MEXaHM3M IOJIb30BaTeNbCKUX  GyHKuud win  API
MOJIb30BATEBCKOTO MporpaMmupoBanusi. [lomp3oBarenbekue GYHKIMU MOTYT MPENOCTABISTHCS JTHOOBIM
00BEKTOM CHCTEMBI, B TOM YHCIIE€ U MOIYJISIMH B COOTBETCTBHM CO CBOEH (DYHKIMOHAJIBHOCTBIO, TEM
CaMbIM MPEJOCTABIISAS MOJIb30BATENI0 HEKUI HAa0Op (QYHKUMH [T KOHTPOJISA 32 TEM WJIM UHBIM OOBEKTOM.
DYHKIIUU MOIB30BaTEeLCKOT0 APl MOTYT OBITH Kak CTaTUUECKUMHU, T.€. PEaTU3YIOMNUMHA (GUKCHPOBAHHYIO
(YHKLMOHAIBHOCTD OTJEJIBHOTO 00BEKTA, TAK M JUHAMUYECKUMHU, T.€. opMUpyeMble M0JIb30BaTENEM 1101
HY)KHYIO €My 3aJlauy Ha SI3bIKE M0JIb30BaTEIbCKOIO IPOrPaMMUPOBAHUS BBICOKOTO YPOBHSI.

Monyne /Doc / Java Like Calc mpemocTaBiseT B CHCTEMY MEXaHW3M CO3JaHUS TUHAMHUYECKHX
MOJIB30BATENbCKUX (DYHKIMHA M X OMOIHOTeK Ha Java-momoOHOM s3bike. Onucanue QyHKMM Ha Java-
NOJOOHOM $SI3bIKE CBOJUTCS K 00BsI3KE MMapaMeTpoB (GyHKLIUHU alroputMoM. Kpome 3Toro Mmoaysib HajesleH
(YHKUIMSMH HEMOCPEICTBEHHBIX BBIYUCICHUA MNYTEM CO3IaHUS BBIYUCIUTEIBHBIX KOHTPOJUIEPOB C
aCCOLIMMPOBAHHOM BBIYMCIUTENIBHON QyHKIMEH. MoaynemM npeaocTaBisieTcsl MEXaHU3M HMPEKOMIUIISILIMU
KOHTEKCTHO-3aBUCUMBIX (DYHKLUH, YTO MCIOJB3YETCs U BCTPAMBAHUS IMOJb30BATEIbCKUX aJITOPUTMOB
HEIOCPEICTBEHHO B KOHTEKCT pa3inyHbIX KOMIOHEHTOB OpenSCADA. Hampumep, 3T0 MeXaHU3M
11a0JIOHOB ITapaMeTpoB MojacucTeMbl «COOp AaHHBIX» W JABMXKOK CpE/bl BU3YyalIM3allUUd U YIPABICHUS
(CBY).

Monynes /Doc / Block Calc mpenocrasnser B cucreMy OpenSCADA MexaHusMm co3gaHUs
MOJIb30BATENbCKUX BBIYMCICHUNA. MeXaHW3M BBIUMCIEHUH OCHOBBIBaeTCS Ha (HOpManbHOM S3BIKE
Om04YHBIX cxeM ((PYHKIMOHAIBHBIX OJIOKOB). SI3BIKM OJOYHOTO TPOTPAMMHUPOBAHHSI OCHOBBIBAIOTCS Ha
MOHATUU OJOYHBIX CcXeM ((PYHKIIMOHANBHBIX OJ0KOB). [Ipu4éM B 3aBHCHMOCTH OT CYIIHOCTH OJIOKa
OJOYHBIE CXEMBbl MOTYT OBITb: JIOTHYECKUMH CXEMaMH, CXEMaMU pPeNeHHON JIOTWKH, MOJENbIO
TEXHOJIOTHYECKOro mpouecca u Apyroe. CyTb OJOYHON CXEMBI COCTOUT B TOM, YTO OHA COJEPKUT CIIUCOK
0710K0OB U cBsI3U Mexay HUMU. C (opMalbHOW TOYKHU 3peHUst OJIOK — 3TO 3JeMEHT ((PyHKIMS), KOTOPBIii
UMEET BXOJIbl, BBIXOJBl M QJITOPUTM BBIUUCIEHUs. MCXOIs W3 KOHLENIMH CPelbl MPOrpaMMHPOBAHUS,
OJI0K — 3TO KaJp 3Ha4eHUH, aCCOLMUPOBAHHBIM ¢ 00beKTOM (YHKIMHU. BXOJBI U BBIXO/BI OJIOKOB HYXKHO
COGIMHATH JIJIS TIOJTyYEHUSI LIETbHOM OJIOYHOM CXEMBI.

C uenpro HamosHeHust API monb30BaTebcKOro MporpaMMHUPOBAHUS TIOIH30BATEIIBCKUMU (YHKIASIMU
CO3JJaHBI CIICAYIONINE CIEUUaTN3UPOBaHHbIC MOIYJU craTHmdeckux ¢QyHkimid APl momb3oBarenbckoro
POTPaMMHUPOBAHUS:

+ bubnuoreka ¢pynkuuit coemectumoctu co SCADA Complex1: /Doc / F Lib Complex 1,
- bubnuoreka craHmapTHEIX MaTeMaTrdeckux ¢yHkiuii: /Doc / F Lib Math,
«  bubmmoreka ¢pynkiuii cucremuoro API: /Doc / F Lib SYS.



http://wiki.oscada.org/Doc/FLibSYS?v=1db2
http://wiki.oscada.org/Doc/FLibMath?v=19vu
http://wiki.oscada.org/Doc/FLibComplex1?v=l1n
http://wiki.oscada.org/Doc/BlockCalc?v=1tv
http://wiki.oscada.org/Doc/JavaLikeCalc?v=1bj
http://wiki.oscada.org/Doc/BlockCalc?v=1tv
http://wiki.oscada.org/Doc/JavaLikeCalc?v=1bj
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Puc. 6. O6mas cTpykTypa KOMIIOHEHTOB CPEJIbI TPOTPAMMUPOBAHUS
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3. Jloruyeckuii ypoBeHb 00padOTKH JaHHbIX

Bble MbI TOBOPWJIM O TOM, YTO THI HCTOYHHMKA JaHHBIX MOXET KOJIEOAThCS OT «CHIPOTO» IO
KOMIUIEKCHOTO. [lom  «CBIppIM» TIOJpa3yMeBaeTCs MCTOYHUK, KOTOPBIM TMPEJOCTaBIsET TOJIBKO
DIIEMEHTapHbIE CUTHAJBI (IIeJ0e, BEIIECTBEHHOE, JIOTMYECKOE, CTPOKa, ...), mpudéMm otaenbHo. [lox
KOMIUIEKCHBIM TTO/IPa3yMEBACTCsI UCTOYHUK, KOTOPBIA TPYIMIUPYET CUTHAIBI U B TAPAMETPE MOJACUCTEMBI
'COop nmaHHBIX' MPEJOCTABISIET aTPUOYTHI JOMOTHUTEIBHOTO HAa3HAYEHHS, TOKPHIBAIOIINE MPAKTHUYECKU
BCE JMArHOCTHYECKUE 3aJadd, T.C. IapaMmerp SBJSCTCS 3aKOHYCHHBIM OOBEKTOM, HETPEOYIOIINUM
JIOTIOJTHECHUSL.

Y4auThIBask TakOW pazOpoc, MOXKET BO3HUKHYTh CHUTYallHs, KOTria WHPOpMAIUK B 0OBEKTE Mapamerpa
KOHTPOJIJIEpAa UCTOUYHUKA JTAHHBIX HEAOCTATOYHO ISl OMUCaHus peanbHoro oowsekta TII B 11enoM u HykeH
MPOU3BOAHBIN OOBEKT OOJIee BHICOKOTO YPOBHSI aOCTpakiuu. PerieHueM TakoW CUTyallM MOXKET OBITh
dbopMupoBaHrEe OMOJHSIONIMX MapaMeTPOB, YTO SIBJISETCS HEHAIVIAIHBIM U BHOCUT MyTaHuUIly. boiee
NPaBUJIBHBIM PEIICHHEM SIBJISIETCS MCIIOJIb30BAaHHUE MTPOCIIONKH, TaK Ha3bIBaeMOro «JIornueckoro ypoBHs»,
BBITIOJTHSIONIETO (PYHKITMM THOKOTO (DOPMUPOBAHUS MapaMeTPOB, KOHTCHHEPOB CUTHAJIOB, HEOOXOAMMOM
CTPYKTYPBI M BKIIIOYAIOIIETO MOCT-00paboTKY.

QOyHKIMOHAIBHO «Jlormyecknii ypoBEeHb» MNpPEIHA3HAYECH I IPEAOCTaBICHHA B CHUCTEME
OpenSCADA mexanuszMa cBOOOJHOrO (OPpMHPOBAHUS OOBEKTOB MAapaMeTPOB, KOHTEHHEPOB CUTHAJIOB,
HYKHOU CTPYKTYpBI.

OKCIUTyaTalluOHHBIM Ha3HaueHUueM «JIoru4eckoro ypoBHs» SBISETCA:
- pacmmupenue cdepsl mpumeHerus cucteMbl OpenSCADA 3a cuér yBenuueHHs THOKOCTH
onucaHusi 00bEKTOB MapaMeTpoB nojcuctemsl 'COOp AaHHBIX';
+ COKpAILEHHUE 3aTpaT TPy/a Ha CO3/IaHUE CIIOXKHBIX AaBTOMAaTU3UPOBAHHBIX CUCTEM.

Konmnenus «Jlormueckoro ypoBHs» OCHOBaHa Ha MabJIOHAX IMapaMeTpoB, ISl KOTOPHIX B IOJICUCTEME
'COop maHHBIX' IPETYCMOTPEH KOHTEHHep OnbnuoTrek mabdmoHoB (puc. 1). Kaxmas 6ubmmoTexa coaepKut
1a0JIOHBI MTAPaMETPOB, KOTOPbIE MOTYT HCIIONB30BaTbCd MOAYISIMH Tozacuctembl 'COOp HaHHBIX' A
peanu3anMd TMapaMeTpoB Ha OCHOBe 1mabioHoB. Mopaynamu cuctembl OpenSCADA, koTopbie
UCTIONB3YIOT IA0JIOHBI B CBOEH paboTe, SBISIOTCS:

-« Logicl.ev — Moynb peanu3aluu KjJacCuueckoi KoHuenuuu 'Jloruueckoro ypoBHs'.

- Siemens — Moaynb cO0opa JaHHBIX KOHTPOIIepoB (Gupmbl Siemens cepun S7. B Buay BbICOKOH
rMOKOCTH M (YHKIIMOHAJIBHOCTU KOHTPOJEPOB (UPMBI 3TOM CepuH, KOTOpas IO3BOJISAET
(hopMUPOBAaTh KOMIUIEKCHBIE TUIIBI IaHHBIX PA3IMYHON CTPYKTYpHI, BCE MapaMeTpbl 3TOIO MOAYIIS
paboTaroT 1o mabdJoHaM.

O6mmit Mmexanu3m paboTsl 'Jlormueckoro ypoBHs' Ha mpumepe Moy Logicl.ev n3o0paxéen Ha puc. 7.


http://wiki.oscada.org/Doc/LogicLev?v=d9t
http://wiki.oscada.org/Doc/Siemens?v=axv
http://wiki.oscada.org/Doc/LogicLev?v=d9t
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Puc. 7. Mexanusm pabotsl 'Jlormueckoro ypoBHs' Ha mpumepe Moayis Logiclev.

Hcxonsa u3 u3o0pakeHHs BHUJHO, YTO MapaMETphl KOHTPOJUIEpPA JIOTMYECKOTO YPOBHS BBIMOIHSIOT
(YHKIMIO OTpayKEHHSI IPYTUX MapaMeTpoB moacucTeMsl 'COop AaHHBIX' (Ha MpuMepe mapameTpoB | u 4) u
IPOM3BOJIbHOE (POPMHUPOBAHKE ITAPAMETPOB HA OCHOBE IIA0JIOHOB 1, 2 U APYrHX NapaMeTpPOB MOJACUCTEMBI
'C60p naHHBIX' (Ha MpuMepe mapameTpoB 2, 3 u 5).

CTpyKTypa nmapaMeTpoB ¢ I1adJIOHOM B OCHOBE UMEET CTPYKTYPY, H300pakEHHYIO Ha puC. 8.

I

lMapaMemp 0 2UYECcKD20 YPOSHA

OB srm ghyHsLy FM@;R
_________ X
| etupd bty I‘— Mapasm. | H Cn |
Arpuiy | | IMapam. 2 ] Cran 2

1
S Mapam. 3 _J_I' Kower. |
Arpidyr 3 N1 Mapas. 4 [ M Cume 3
Arpuidyr 4 — Mapaw. 5 R
|ATPEYT S [T [apaw. 6 [
IMapam. 7

. )

Puc. 8. Ctpykrypa napameTpos, ¢ 11a0JI0OHOM B OCHOBE.

Kak MOXXHO BHIETh M3 CTPYKTYpBI, IapaMeTp JIOTHYECKOTO YPOBHS COCTOMT M3 OOBeKTa (yHKIWH,
aTpuOyToB 1 KoHpurypamuu madsoHa. OObeKT QYHKIIMHM 3TO SK3EMILISAP UCTIOJHCHHS (QYHKIIUU 11a0I0Ha
C HabOpOM BXOJOB/BBIXOJJOB W TIPOrPaMMON BBIYUCIEHHS [Ia0JOHA Ha OJHOM M3  S3BIKOB
MOJTb30BATEIFCKOTO  TIPOTPAMMHUPOBAHMSI, OOBIYHO ATO Java-moJoOHBIH S3BIK  TOJIB30BATEIIECKOTO
nporpamMupoBanus moayns DAQ.JavalikeCalc. Bmnpouem miaGnoH Moxker ObITh BooOwme 0e3
IPOTPaMMBbI, TPEAOCTABISSL TOJNBKO CTPYKTYpY HpoOpoca BXOIOB/BBIXOJOB. ATPUOYTHI B CTPYKTYpe
n300paKarOT TMepedeHb aTpuOyTOB pe3yJIbTHPYIOUIET0 MapamMeTpa B COOTBETCTBHH C IIa0JIOHOM.
Kondurypauus B CTpyKType IpeoCcTaBIIsieT KOH(UTYPALIUIO CBOUCTB MabJI0Ha M €r0 BHEITHHUX CBS3EH.

Jloruky paboOTHI JIOTHYECKOTO YPOBHS ITApaMETPOB MOYKHO 3aMUCaTh CIESTYIONIMM 00pa3oM:
- Ilapamerp cBs3pIBaeTCS C IIAOJOHOM M3 KOTOPOTO TMOJIyyaeTcs CTPYKTypa arpuOyToB, B
COOTBETCTBHUHU C (pyHKLMEH 11a0I0Ha.
+ B MoOMeHT cBs3bIBaHuUS MapaMeTpa ¢ (QyHKIMEH BHIMOTHICTCS CBA3bIBAaHUE O0BEKTA IK3EMILISpA
¢byHKIMK apameTpa ¢ GyHKIHeH 13 mabdaoHa.


http://wiki.oscada.org/Doc/JavaLikeCalc?v=1bj
http://wiki.oscada.org/Doc/LogicLev?v=ts
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« Jlanee, B COOTBETCTBUM C LIa0JIOHOM (YyHKIMH, GOpMHUpYeTCs CTpyKTypa cBsized. Mcxons u3
CTPYKTYphl ~ cBsizeil  opmupyeTcss Qopma CBs3bIBaHMA [apaMeTpa M II0JIb30BaTelieM
YCTaHABIIMBAKOTCS CBSI3U.

« Ilpu noctyme k aTpubyTraM HOJIYYEHHOrO MapameTpa MPOU3BOAMTCS MPOBEpPKAa HAa HAJIUUUE
IIpsAIMOM CBA3U. B ciydae Hammuus IpsMOM CBSA3M 3alpoC IEPEHANPABIACTCA MO 3TOM CBSA3M, B
IIPOTUBHOM clly4dae 3HaueHue O0epércs u3 00beKTa IK3eMIuIsIpa QyHKIMK apaMeTpa.

« B sTOT MOMEHT paboTaeT BbruHcIcHHE (QYHKIUU MA0I0HA, IO 00BEKTY (DYHKIIUHU IMapamMeTpOB.
IIpu 3TOM, IEpe BBIYUCIEHUEM IIPOU3BOJUTCS YTEHUE 3HAYCHHUHN I10 CBSA3SIM, a I1OCJIE BBIYUCICHUS
3aIHACh PE3YJIBTATOB 110 3TUM CBS3SIM.

[I1aGoH mapamMeTpoB B LIEIOM IPEIOCTABISAET CIEAYIOIIEe:
+  CTPYKTYpPY BXOJOB/BBIX0JI0B (D)YHKIIMH IIA0JIOHA;
+ TPU3HAKW KOH(HUTYpaluu U CBSI3bIBaHUS MabaoHa (KOHCTAHTA, CBS3b);
+ TIpeIBapuUTEIbHBIC 3HAUCHUS KOH(QUTYpaIuH MOCTOSHHBIX U Ma0JIOHOB KOH(PHUTYPAIUH CBS3CH;
+ TPU3HAKU aTpPUOYTOB PE3YIbTUPYIOIIETO MapaMeTpa JOTUYECKOTO YPOBHS THIIOB: HE aTpUOYT,
aTpuOyT C TOJHBIM JOCTYIIOM, aTPUOYT C IOCTYIIOM TOJIBKO Ha YTEHUE;
+ MEXaHW3M BBIUMCIIEHUS BXOJOB/BBIXOJOB (DYHKIMHM IIa0JIOHOB C HCIIOJIb30BAaHHEM SI3bIKa
oJib30BarTenbckoro nporpammupoBanust OpenSCADA.

Ha puc. 9 npexacraBneHo n3o0pakeHHe BKIAAKH KOHPUTypanuu IMadIoHa MapaMeTpOB IOACHUCTEMBI
'COo0p pmaHHBIX' B BUAE TaOMUIBl C KOH(UIypanueid BXOJOB/BBIXOJAOB U TEKCTAa MPOTPAMMEI
H0JTb30BATEIBCKOTO MIPOTPAMMHUPOBAHHS.

®aiin PepakTupoBaHue Bun  Momolls

88000 RX ILL200 @0
Mwis
‘B # Demo station

la6noH napamempa: CuzH. aHanoz. No 2paHulam

% Basbl gaHHsIx (o]
i, BesonacHoCTL
5 TpaHcnopTol
& TpaHcnopTHIE NpaTokon mA Tun PENHM ATpWG oCTYN 3HaveHwe
B | CHop AaHHsIX : | | | L | ] | ‘
Modyre:  Buop BelwecTeeH... Bxog  He aTpubyT CBA3b MapameTplvar
B} BuGnUomera WatnoHos: : y
57 MepemeHHas  BewecTseH... Bxop  MonHbId LocTyn KoHcTaHTa O
& Ba3oBble WatnoHbl EaeHvua i CTpoka Bxon  MomHbIA 4OCTYN KoHCTaHTa
CWrH. AMCKpETHaA @
CWrH. aHanor. na rp HiwwH. pab.r... BewecTseH... Bxon  MonHblid 4ocTyn KoHcTadTa |0
PacxogoMepHeli ya FBblk NparpammeL; [JavaLikeCalc.JavaScript H
Bnok guckp. napame Mporpamma;
| ApxuBbl
@ Cneuma_ﬂmee VaI':iMU|t*(i|"|+iAdd);
[4| Monb3oBaTensCkme WHTER if(var>max) f_err="1:HapyLL|E:HME: EEpXHEI:‘i paﬁoqeﬁ rpalelLl'bl";
€ YNpaBneHue MogynAMA else if{var<min) f_err="2:HapylWweH1e HikHER pafioqel rpaHuLbl”;

@ Loop else iffaMax>aMin && var=aMax) f_err="3:HapylweHue BepxHER aBapuAHORA rpaHrUb";

@ Loop SSL else iffaMax>aMin && var<aMin) f_err="4:HapyLleHWe HKHER aBAPWAHORA rpaHrL ",

PLXB else iffwhax>whMin && var>whMax)  f_err="5:HapyweHue BepxHel NpedynpeanTensHOA rpaHuub”;
else iffwiax>wiin && var<whin) f_err="6:HapyLweHre HivkHER NpedynpeauTensHOR rpaHnub",
else f_err="0",

(1 <)
(4 ()
Flroman

Puc. 9. Bxiaaka koH¢purypanuu mabdaoHa napamerpoB nojcucrems! 'COop JaHHBIX'.
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[Torem  Bxona/BbixoAa  mabloHA  MapaMmeTpa  NPEIyCMOTPEHBI  CIEAYIolMe  CBOMCTBa
CHELHMATU3UPOBAHHOTO HAa3HAUCHUS: «ATpUOyT», «ocTym» u «3HaueHue».

CBoiicTBO  «ATpuOYT»  BBICTYyNaeT TMPU3HAKOM OTPAKEHUS  BXOJa/BbIXxoJa IMa0JoHa Ha
PEe3yJIBTHPYIOMINI aTpuOyT napamerpa. [IperycMoTpeHs! caeayronye BapruaHThl 3TOrO CBOICTBA:
«  He ampubym — BXOJ/BBIX0J] PYHKIIMU MaOJIOHA HE OTpaKaeTCs Ha aTpuOyT;

+ MOJbKO ymeHue — BXOJ/BBIXOJ (YHKIMHM IIa0JOHA OTpa)kaeTcs Ha aTpuOyT C JOCTYIIOM
TOJILKO Ha YTCHHE,

« noHbIL Oocmyn — BXOJ/BBIXON (YHKIMHM IMa0JOHA OTpakaeTcsi Ha aTpuOyT C TMOJHBIM
JOCTYIIOM.

CpoiictBOo «/locTym» BbICTYNAeT MPU3HAKOM, YKa3blBaIOIIMM Ha HCIOIb30BAaHUE BXOJa/BbIX0/a
¢yHkuuu mabjioHa B pe3yiabTHpyomed KoH(purypauuu mabjioHa Ha JIOTMYECKOM  YpOBHE.
[TpenycMOTpeHBI caeIyolue BApUaHThl 9TOrO CBONCTBA:

« KoHcmanma — JOCTYNEH JUlsl YCTAaHOBKM TOJBKO Ha YpPOBHE KOH(UIrypauuu I1a0JioHa
rapameTpa B BUJE IIOCTOSHHOM;

«  nybauynas KoHcmawma — JOCTYIIEH JUIsl YCTAaHOBKM Ha YPOBHE IapaMeTrpa JIOTUYECKOro
YPOBHS B pa3jiene KoHPUrypauu 1madioHa B BUJE MOCTOSIHHOM;

« Cea3p — JIOCTyIIEH Ul YCTAHOBKM Ha YpOBHE IapaMeTpa JIOTMYECKOIO YpPOBHs B pasjeie
KOH(Urypauu 1mabioHa B BUJE CBA3H.

[Tone «3HaueHHe» OMUCHIBAECT IMPEIYCTAHOBJICHHOE 3HAYEHHE I IIOCTOSIHHBIX U Ia0J0H
KOHpurypauun BHeHmHUX cBsized. 11laGnoH KoH(Urypauuu BHENIHHMX CBsI3e€H HCHOJIB3YEeTCS B LEIAX
ONMCAaHUs MEXaHW3Ma TPYIIUPOBKHM M aBTOMAaTHYECKOI'O paclpeiesieHusl BHEIIHMX cBsized. CTpyKTypa
nrabjaoHa KOHQUrypaluy BHEIIHMX CBsi3edl crneuupuyHa Ui KaXAoro Monyis nojacuctemsl «COop
JTAHHBIX», KOTOPBIM HCIOJIB3YeT MEXaHu3M INabJoHOB. B cilyuyae ¢ MoZyneM JIOrMYEeCKOro YpOBHS
pacripesielieHie TMPOM3BOIUTCS HaJl BHEUIHUMHU aTpUOyTaMH TapamMeTpoB C INAOJIOHOM KOH(HTypamuu
BHemHell cBsa3u Bupa: <Ilapamerp>|<arpubyr>. I'nme «Ilapamerp» wncnomnb3yercss A 0O0bEIUHEHUS
napaMeTpoB M IMOMEUICHUs Ha (GopMy KOH(Urypauuu, a arpuOyT Uil AaCCOIMATUBHOTO CBS3BIBAHUS
aTpuOyTOB IPU HA3HAYEHHUH MapameTpa.

B kauecTBe npumepa Ucnosb30BaHus 1m1adioHa Ha puc. 10 nmpuBeaém n300paxeHus napaMmerpa Moayis
normueckoro ypoBHs 'F3'. Ha puc.10 mnpeacraBmena Briagka 'Kondwuryparmus mrabGiona' s
KoHQUTypallMy, BKIIOYas CBA3bIBaHME, IMa0ioHa mnapamerpa. Ha pwuc.l1l mpencraBieHa BKiIajaka
'ATpuOyTHI' ¢ IepeyHeM aTpruOyTOB M UX 3HAYCHUH, CO3JJAHHBIX TIOCPECTBOM IIA0JIOHA.
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-+ QT OpenSCADA KoHurypaTop

daitn Pegaktvposadue Bwug  [Nomowe

88000 RAX Ll 200 @8

g =] Mapamemp: F3
B Modynes: )
TPaHCMopTEP MCTONHUKD— | MapameTp | ATpuGyTel =~ Apxusauus | KoHdurypaywa wabnona L
ModBuUs KNKWEHT
DCOM knueHT MokasblBaTb ToNbKD aTpubyTel [
SNMP KnneHT MapameTpel
BAIOYHEIN BEMUCIMTENS MapameTp: [BlockCachnasﬂtanode.FS |v]
¥ COop AaHHbIX CUCTEM
=

Tarv4eckuil ypoBeHs L Hofaeka ko BXo4Y: D
£l JKCNepUMEHTaNBHLIA ,

Fa

T PP1
T_PP3
T_PP5
P_PP1
P_PP3

P_PP5 E

g

=

Puc. 10. Bxnaaka 'Konduryparus mabdmona' napamerpa 'F3' Mogysst JOrH4ecKoro ypoBHS.
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OT OpenSCADA KoHUrypaTop

dain  PepakTwpoBaHwe

Bug Nomows

88000 1kl 200 28

lma

[+]

o-E-5-&

Bl Modyne:

TpaHCNoOpTER MCTOYHKWKD

MadBus KnueHT
DCOM KNWeHT
SHMP knuenT

BNOMHBIA BEMUCTHTENR
¥ CGop faHHbix cMCTEN
Tormyeckri ypoBeHb
El- 3KCNepUMEHTanNkLHEIA

‘F3

F4
T PP1
T_PP3
T_PP5
P_PP1
P_PP3
P_PP5

3aKkpbiTHe KLLG

P3
P4
P

Y3en ydETA 1

Ti

FPTOS03
Kpan KLU7
F PP1

— e

O

-

()

Mapamemp: F3

MapameTp | ATPUBYTH | ApxuBauuA | KOH(Urypau s watnoHa |

ID: F3
KnA: [FB I
OnucaHue:

Pacxog F3

Owwbka: 6:HapyleHNe HIKHe NpeaynpeaUTenLHOI FpaHnLb

MepeMeHHan:
EfeHMLEa M3MEpEHWA [TN
HuxH. pafi. rpanuua; D

BepxH. pab. rpaHuua;

HW#H. @8BapWiiHan rpaHuLa:

BepxH. aBapWiAHan rpaHnua; _

Hw#H. NpeaynpearTENEHARA rpaHuLa:
BepxH. NpenynpeiuTensHan rpaHuuLa; _

Flroman
fromar]

Puc. 11. Bknanka 'Atpudytsl' mapamerpa 'F3' Moaysist TIOTH4ECKOTO YPOBHSI.
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4. PezepBUpOBaHUE HCTOYHUKOB JJAHHBIX

PesepBupoBaHue BOOOIIE M HCTOYHUKOB IAHHBIX B YAaCTHOCTH CIIY’KUT JJI IOBBIIMIEHUS OOIIEro
YPOBHSI OTKA30yCTOWYMBOCTH PEIICHUS MYTEM BKIIOUCHUS TyOJIMPYIOIIHUX y3JI0B B COBMECTHYIO paboTy ¢
OCHOBHBIM Yy3J0M. B ciydyae c0osi OCHOBHOIO y3jia MPOUCXOJUT MOAXBAT (YHKIUH OCHOBHOIO Y3i1a
pe3epBHBIM. HacTo cxeMa pe3epBUPOBaHMS MOXKET paboTaTb M B pPEXHMME paCHpelesieHUs] Harpy3ku
MEXy COBMECTHO pabOTAIOIIUMH Y3JTaMH.

o

i - ™
. | 1ONb30BATEND

-—_IH'";

DAQGate PLCA:
St1.Siemens.PLC1
St2. Siemens.PLCT

DADGate MBus Devi:
St . ModBus. Devi

St2.ModBus Dev1 YpoeeHs

\ - ! ‘nonbsosameneil;
Cemsb ‘
Siemens. PLC1 - - — Siemens.PLCT
— Siemens. PLCZ -l {{— — — & Siemens.PLC2 =
ModBus.Devl -ll{+———# ModBus.Dev
CTaHUMA | DcoN.Devl =Ml {{- — — B DCON.Devl CraHuyus
Ne1 JavalLikeCalc.Proc JavalikeCalc.Proc Ne2
YPOBBHH cepeepos |

Puc. 12. ['opuzoHTaNbHOE U BEPTUKATIBLHOE PE3EPBUPOBAHMUE.

B ciyuae ¢ noacucremoit «Coop nanubix» cuctemMbl OpenSCADA pesepBupoBanue JaHHbIX (puc.12)
BBITNIOJHACT PYHKIINU:

+ PesepBupoBanue mexaHuszma cobopa JaHHbIX. OObIYHO 3Ta (PyHKIMS peanuzyercs 06e3 0coObIX
MEXaHM3MOB MYTEM MPOCTOrO 3alycKa MapajyieNbHbIX PE3EPBHBIX CTaHIMM C OJMHAKOBOMN
KOH(Urypamnuei u padoraromux HezaBUcUMO. OIHAKO B CIydae BBIIOJHEHMs CTAHIMEH (YHKLUU
IIVIK Takoe mNoBEAEHHWE HENONMYCTHMMO II0 IPUYMHE OJHOBPEMEHHOH BBbIAYM YIPaBIISIOLINX
BO3JIEUCTBUI M OTCYTCTBUSI CHHXPOHHU3AIMHU JAHHBIX BBIYMCIATEIICH.
- KommeHncanus norepu JaHHBIX Ha BpeMs IPOCTOS y3Jla 3a CUYET apXWBa pPE3EpPBHOIO y3Jia.
[IpenycMoTpeHnsl nBa MexaHuW3Ma KommeHcaluu. [lepBblii 1 OCHOBHOM MEXaHU3M OCYLIECTBISET
3arpy3Ky Y4YacCTKOB apXHMBa U3 PE3€pPBHOM CTaHIMM B MOMEHT 3allyCKa CTAaHLMU B LEJIOM WU
OTJIETIbHBIX KOHTpoJuiepoB mnoacuctemMbl 'DAQ'. YuacToxk apxuBa 3ampaiivBaeTcsi ¢ MOMEHTa
MOCJIEeIHEH 3amucu B JIOKAJBHOM apXHWBE U MO TeKyllee BpeMs. [yOuHa 3ampoca HmpH 3TOM
OrpaHUYMBAETCS yKa3aHMEM IpEIeIbHOTO BPEMEHU B KOH(Urypaluu pe3epBHpoBaHus. BTopoii,
JIOTIOJIHSAIOIINN MEXaHHU3M, OCYILECTBISIET 3all0JIHEHUE JbIp B apXUBE B MOMEHT (PaKTUYECKOTO
3arpoca IMoJIb30BaTels K 3TUM AaHHBIM. Takol MOAXO0. ¢ OJHOM CTOPOHBI TO3BOJISIET OCYLECTBUTh
MIPOTHO3UPYEMYIO TI0 BPEMEHH CHHXPOHHW3AIUIO TPU CTapTe, a ¢ APYrod CTOPOHBI (haKTHUECKU
UCKJIFOYAeT MOTEPI0 JaHHBIX MPHU YCIOBHM pabOTHI XOTS Obl OJHOM CTAaHLUUHU B TEUEHHE BCETO
pabouero BpeMeHH.
- Pacmpenenennie Harpy3ku mo cOOpy MAaHHBIX MexAy Yy3inamu. [Ipu co3gaHuM CIIOKHBIX
pacnpeesIEHHBIX CUCTEM MOJKET OKa3aTbCs BaXKHBIM BOIPOC IPOTHO3MPOBAHUS U ONTHMU3ALUU
oOmieil mpousBoAuTENbHOCTH cucTeMbl. C ydyéTOM TakuxX 3aJad MEXaHU3M PpPEe3epBUPOBAHUS
IpeJycMaTpUBaeT MCIOJHEHHE 3ajad cOopa JAHHBIX OTJENbHBIX HCTOYHUKOB (KOHTPOJIJIEPOB
OpenSCADA) Tonbko Ha ogHOW cTaHuMU. IIpu 3TOM 3amauM OCTANBHBIX CTAHLUN MEPEXOIAT B
PEKUM CHUHXPOHM3ALMM JIaHHBIX C MCIOJHAIONICH cTaHuue. B ciywae morepu CBs3u €
UCTIOJHAIOLIEH CTaHIMeH 3amycKaeTcs 3ajaya JOKalIbHOTo coopa naHHbIX. [IpenycMoTpena Takxke
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BO3MOXXHOCTh ONITUMAJIBHOIO pacHpe/IesieHne Harpy3KU UCIIOIHEHUs 3a/1a4 cO0pa TaHHBIX TPYIIIbI
KOHTPOJJIEPOB MEX1Y CTAHLUSAMHU.

« Onrtumu3zaius Harpy3Kd Ha BHEITHUE MCTOYHHMKH JAHHBIX 3a CUET 3allpoca JaHHBIX Y BHEUIHETO
HUCTOYHUKA TOJBKO OJHHUM Y3JIOM. B @pakTHKe YacTO BCTPEYArOTCS BBICOKOHATPYKCHHbIE
WCTOYHUKH JAHHBIX WM MHTEPQEHChl T0CTyNa K UCTOYHUKAM JTAHHBIX, JJIS KOTOPBIX Jaxe cOop
TAHHBIX OJHON CTaHIIMEW MOXKET OBITh IPOOIEMO U MOTPEOyeT CHIKEHUS TEPUOAUYHOCTH cOopa,
T.€. KadecTBa JaHHbIX. MeEXaHU3M pe3epBUPOBAHUSA, KPOME pACHpPEICIICHUS HArpy3KH MExay
CTAaHUUSMHU [0 ONMCAaHHOM BBIIIE CXEME I03BOJSET CHATHh JIONOJHUTEIBHYIO HAarpy3Ky Ha
MCTOYHUK JJAHHBIX M €r0 UHTEeP(EHChl, TEM CaMbIM MOBBICUB KaY€CTBO JIaHHBIX.

- IlpenorBpaiienue HEKOTOPOro OTJIMYMS JAHHBIX Ha pas3HbIX y3/aX, CBA3aHHOE C
HECOBMAJICHUEM MOMEHTOB BpPEMEHHU IPHU HE3aBUCHUMOM COOpe MaHHBIX OTIEIbHBIMU Y3JIaMHU
NyTéM TOJY4YEHHUs JaHHBIX y CTAHLMU C aKTUBHBIM KOHTpoJUIepoM. B cucremax BbICOKOM
OTYETHOCTH C PE3EPBUPOBAHUEM JODKHO OBITh HCKIIOYEHO WM CBEIECHO K MUHUMYMY
pPacxXoXKJIeHUE B JaHHBIX HA Pa3HBIX CTAHIMAX, YTO MOJAPA3yMEBACT peallbHbI COOp JaHHBIX OJIHOU
CTaHLIMEW U CUHXPOHU3ALIMIO C STUMH JJaHHBIMU OCTAJIbHBIX CTaHIIUM.

Hactpolika pe3epBUpOBaHUS HauMHAETCSA C JOOABJICHUS PE3EPBHBIX CTAHIMM B CIHMCOK CHUCTEMHBIX
cranuuii OpenSCADA na Bkiaake 'Tloncucrema' moacucrems! 'Tpancnoptel’ (puc.13). [lanee Bcs
KOH(UTYpanus pe3epBUPOBAaHMS IPOM3BOAMTCS BO BKiIagke 'PesepBupoBanme’ mnoacuctemsr 'COop
naHHbIX' (puc.14).

| )

QT Configurator of OpenSCADA; Station 1

Dain  PepakTupoeaHie  Bug  Momows  @TStarter
200 28
8 58000 = = S| S
|HMF|
= Station 1 g MModcucmema: TpaHcnopmesi
.\ Dasbl ganHsix
|4} BesonacHocTs MopcucTema | Mogynn | Momouwp |
E
le TPaHCMOpPTHBIE MpOTOKONBI CMCTEMHBIE BHEWHWE XOCTHE (W]
J COop AaHHbDx MepeYeHs BHEWHWE XOCTOR:
| ApxvBkl
G CReuransHble Il | Mma | TpaHcnopT | Appec Mone3aceaTene | Mapons |
Y Monsaosarenscke nrep 1|st2 Station2 CokeTel  TCPdocalhost10011  roct annunes
@y ¥YnpaeneHue Mogynami
Jfoman]
——

Puc. 13. Bknagka 'Ilogcucrema' noacuctemMsl 'TpaHcriopThI'.
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O QT Configurator of OpenSCADA: Station 1

PegakTvposaHue  Bug  MNomowp  QTStarter

|HMH

= Station 1 o f Modcucmema: Cbop daHHbIX
"".. Ea3bl AaHHbIX

l'_ﬂf; BesonacHoCTh Pesepeuposanie | Bubnmotesn waBnoroe | Mopyom | Mowmoue |
3 TpaHcnopTel B
(w TpEHCNOPTHEIE NPOTOKONE CraTyc: Bpewmn oGpaBorm 7.173 mc.

LLinos neTouHIko Aar Meprog, 3aRa4M pEIepEMPoEaHNA (C); _
ModBus

DCOM KnueHT WMHTEpEAN BREMEHN BOCCTAHOENEHWA COELMHEHNA (C): _E

SHIMP nerT MyEBKHa BREMEHKW BOCCTAHOBNEHWA LaHHEIX (YacoB ) _
BAOYHBIA BRIMMCIMTES ¥ P A : _

E CHop faHHBIX CHUC CraHupm:

Jeyrkoead KapTa ..

Mo MYEcKHid YpoBEHE Iﬂ i |>K"1B | Yposer | S | 3anyuex |
BelmcnTens Ha java st2 Station2 vy 2 4 System AutoDA [+)

CGop gaHHex Siemens

Diamond nnate cOopa
Butnuomera WatnoHos:

| ApxuBe
Bl (@4 CneupansHele
I? None3oBaTensCEME MHTEE
) ¥npasneHre MOgYNamAI
[I‘Iepexop, K KOHPMMYPEALMA NEREYHA YAANEHHEIX CTaHLMA l
KeHTponneps:
I KoHTponnep Wmsa |38nym,EH | PesepevpoBaHve | zpnodTeHWe MCI‘IOJ‘IHEI—l Yaan&HHbIN |
System AutoDA | AKTHEHBIE JaHHbIE "tJ’ ACHMMETPHUHOE | <BbICOKWMIA yRoBEHE> \-.;{
Jroman]
i

Puc. 14. Bxnanka 'PezepsupoBanue’ moacuctemsl 'CO0p JaHHBIX .

3agauya OOCIy)XMBaHUSI MeEXaHM3Ma pEe3epPBUPOBAHUS 3aIllyCKAeTCsl BCerja M MCIOJHIETCA C
NEePUOIUYHOCTBIO, YCTAHOBJIIEHHON B COOTBETCTBYIOIEM KOH(UTYpallmoHHOM Tojie. PeanbHast paborta mo
OCYIIIECTBJICHUIO PE3EPBUPOBAHUS OCYILECTBISETCS MPU HAIUYUHU XOTSI Obl OJHOW pe3epBHOM CTaHIIMU B
CIIMCKE CTAaHLIUK U IPEIOJIaraer:

+  KoHTpoip 3a coeiHEHNEM ¢ BHEITHUMH CTaHIUSAMH. B mporecce KOHTPOIIS OCYIIECTBISIOTCS
3ampochl K yJaJE€HHBIM CTaHIUSAM 32 OOHOBJICHMEM HMH(OpPMAaIMM O HUX W TPOBEpKe CBs3U. B
cllydae IOTEpH CBSA3UM CO CTaHLUEH IOBTOP MOJKIIOYEHUS K HEH OCYIIECTBISIETCS uepe3
NPOMEXYTOK BpPEMEHH, YyKa3aHHBIH B KOH(QHUIYPAalMOHHOM II0Jie HWHTEpBala BPEMECHU
BOCCTaHOBJIEHUA coeuHeHus. B mone JKuB' craHumm orobpaskaeTcs TEKylllee COCTOsSIHUE CBs3U. B
nosie 'CuéTuuk' MpeAcTaBICHO KOJIMYECTBO 3alpPOCOB, OCYIIECTBIEHHBIX K yNaI€HHOW CTaHILIUH,
WU K€ BPEMsI, OCTaBIIEeCs JJIsl OCYILECTBICHUS CIIeyIONIel ONBITKH COSMHEHHS C TIOTEPSTHHON
cTaHuMu. B mone '3amyiieH' npuBOAWMTCS NEpeYeHb AKTUBHBIX KOHTPOJUIEPOB Ha YAAJIEHHOM
CT@HIIMU C MIPU3HAKOM JIOKAJIbHOTO HCIIOJIHEHHSI.

- JlokanbHOE TIJIAHMPOBAHUE MCIIOJHEHHS KOHTPOJJIEpOB B  pe3epBe. IlmaHmpoBaHue
OCYHICCTBIIACTCA B COOTBCTCTBHU C YPOBHAMU CTaHIII/II\/’I U TMPECANOYTCHUAMU HCIIOJTHCHHUA
KOHTPOJUIEPOB.

+ BbI30B (QyHKIIMH CHHXPOHM3ALWU MAHHBIX IS JIOKAIBHBIX KOHTPOJUIEPOB, Pa0OTAIOMIUX B
pEeKMMe CHHXPOHHM3AIMM JaHHBIX M3 BHEIIHUX CTaHIMHA. B mporecce BBI30Ba OCYIIECTBISIETCS
MOJATrOTOBKA 3ampoca K JaHHBIM YAIEHHOW CTaHIMU JUIi [ApaMeTpoOB B KOHTpOJIEpe U
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OTTAJIKUBAsCh OT BpEMEHHW Ipouwuioro 3ampoca. Ilo 3ampocy Bo3BpamiaroTcs TOJIBKO 3HAYECHHS
MOJU(UIMPOBAHHBIX aTPUOYTOB U TOCJIEIOBATEILHOCTh 3HAUYEHUI M3 apXuBa B CiIydae MOTEpH
HECKOJIBKMX [IMKJIOB 3HAYCHUI.

Jnst KOHTpoJisE 3a BpEeMEHEeM, 3aTpaueHHbIM Ha BBIMIOJHEHUE MHKIA 3a7add  OOCITYKUBAHHS
pe3epBUPOBAHUS, MPEAYCMOTPEHO ToJIe cTaTyca. [Ipu mpuOImKEeHNN PEalIbHOTO BPEMEHU BBITIOTHEHUS K
UKy 3aJ1a4l 0OCITYy)KWBAHUS PE3CPBUPOBAHUSA PEKOMEHIYETCS YBEIMYUTh MEPUOJIUNIHOCTh UCTIOTHCHHMS
JTOM 3agaun!

Hns xontpomiepa moacucteMbl 'COOp MaHHBIX' MPEAYCMOTPEHBI PEXKUMBI ACHMMETPUYHOTO H
CUMMETPUYHOTO pPE3epBUPOBAHMS. ACUMMETPUYHOE PE3epPBUPOBAHHE padOTaeT ¢ TOM KOH(UTYyparuei
KOHTpOJUIEpa YIaJIEHHOW CTaHIMHU, Kakas €CTh M He mbITaeTcs €€ 0000mars. CUMMETPUYHBIA PEKUM
MOJIpa3yMeBaeT CHHXPOHU3ALMIO KOH(HUTypaluu KOHTPOJJIEPOB CTAaHIMI C KOH(Urypauuend CTaHIUU
HAUBBICIIIETO YPOBHS, a TAKXKE MPEAIOIaracT BHECCHHE H3MEHEHHI B KOHPUTYPAIIUIO BCEX KOHTPOJLIEPOB
CTaHIIMI NIPU U3MEHECHHUM €€ Ha OAHOM U3 cTaHui. Ha 1aHHBIM MOMEHT 3TOT PEXUM HE pean30BaH!
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