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BBeaenue

Coop nmamabix SCADA(Supervisory Control and Data Acquisition)-cucteMbl —siBIseTcs €€
HEOTHEMJIEMOM YacCThlO, KOTOpas 3aHUMAETCs IIOJIyUYEHHEM JAHHBIX W3 HCTOYHUKOB Pa3IMYHOIO
npoucxoxaenus. [lpupoga nanHbiX, ¢ KoTtopbiMH pabotaer SCADA, xapakrepusyercsi CUrHajlaMu
0a30BBIX TUIOB 3HAYCHUU (II€NI0€, BEUIECTBEHHOE, JIOTUYecKoe U CTpoka). CHrHambl M3MEHSIOTCS BO
BPEMEHM UM 00JIaJJaeT UCTOpUEH, XKHU3HBIO. B Teopun ynpasineHus texHonornueckumu npoueccamu (TII)
MOJ] CUTHAJIOM TOHMMAaeETCsl 3HaueHue natuyuka yctaHoBku TII B kome AL, "ceipoi" curnan unu B
peasibHOM 3HaueHWU. CUTHAIBl MOTYT OOBEAWHSTHCS B TPYNNBl MO CMBICIOBOW HArpy3ke, 4acTo
Ha3bIBaeMble napaMmerpamu. Hanpumep, pa3BuTble HCTOYHUKHU JaHHBIX MOTYT MPEIOCTABISATh CTPYKTYPhI
apaMeTpoB C Mperonpe/ieIEHHbIM HAaOOpOM CBSI3aHHBIX CUTHaIOB. Kpome HemocpeacTBeHHOro cbopa
JaHHBIX B (YHKIIMM 3TOrO0 MEXaHW3Ma TaKKE€ BXOAUT U Iepeaayda BO3JEHCTBUN Ha HCIOIHUTEIbHBIC
ycrpoiictBa ympaBienus TII; 0oOblUHO 3TO 3aJABMXKKH, HACOCHI W peryiaupyrolue kiamnaHa. B

COBOKYITHOCTH 3TOT Mpolecc nonyqusi Ha3Banue YcrpoiictBo Conpsbkenus ¢ OowexkroMm (Y CO).

HcTouyHUKN JaHHBIX XapaKTepU3YIOTCS OOJBIINM pa3HOOOpa3ueM, KOTOPOE MOKHO YCIOBHO pa3AeiuTh
Ha TPH TPYIIIIHIL.

« Hcrtounuku "cwipbix" naHHBIX, nOpenocraBisione koa ALl win ypoBHH JTUCKPETHBIX
CUTHAJOB, a TaKkKe BKIIOYAIONIME TMpocTelInyo 00paboTky. OOBYHO 3TO MOAYIHU
paccpenoroueHHoro YCO wuiu MOpOCTEHIINE MPOMBINIICHHBIE MPOTpaMMHUPYEMbIe JIOTHYECKUE
koHTposepsl (ITJIK).
«  Momusie npomeinieHHbie [TJIK, obnamaromuye 3HAaYNTENBHON BEIYUCIUTEILHOM MOITHOCTBIO U
BO3MOKHOCTBIO (POPMHUPOBAHUS CIOKHBIX IMTAPAMETPOB C PA3IMYHON CTPYKTYpPOH.
+ JlokanpHble WM CONMYTCTBYIOIIME HWCTOYHMKM JAaHHbIX. Hampumep, YCO B Buae mnar
pacuIMpeHusi, a TaKKe JaHHBIC allapaTHOTO M TPOrPAMMHOTO OKPYKEHHsS, B KOTOPOM
(GYHKIIMOHUPYET CUCTEMA.

PaznooOpa3ue HCTOYHHMKOB JAHHBIX MOPOAMIO OOJNBIION CHEKTpP MEXaHM3MOB JOCTyNa K HHUM.
JlokanpHBIC UCTOYHHMKH JAHHBIX paznyaroTcs uHTepdericaMmu mporpammupoBanus npuioxxenus (API), a
CETEBBIE UCTOUYHUKHU, B CBOIO OYEpE/b, TPAHCIIOPTHBIM U MPOTOKOJBHBIM YPOBHSAMHU B3auMojeicTBusA. B
LIEJIOM 3TO MPUBEJIO K TOMY, 4TO J0OaBJICHHE MOAIEP>KKM HOBOI'O MCTOYHHMKA JIAHHBIX TPEOYeT co3qaHue
MOJyNil COMpPSsDKEHUs WU JApailiBepa. YUWThIBas ke OoyblIoe pa3HooOpa3ue HMCTOYHUKOB, TO KpaiHe
HaKJIaJHO, M (AKTUUECKH HEpealbHO OXBaTUTh BEChb CIIEKTP pBIHKA Takux ycTpoucTB. Cutyanus
HECKOJIBKO YIPOIIAETCS ¢ CeTEeBBIMU UCTOYHUKAMU OJ1arojiapsi HAIMYMIO Psijia CTAaHAAPTHBIX U CBOOOIHBIX
MPOTOKOJIOB B3aUMOJCHUCTBUS, OHAKO MHOTHE UCTOYHUKHU BCE 7K€ UCTIONB3YIOT COOCTBEHHBIE TIPOTOKOIIBI:
3aKpbIThIe KOMMEpPYECKUE WU MPOTOKOJIBI, 3aBsI3aHHBIE HA 3aKPBIThIE MEXaHU3Mbl OTPAHUYEHHOTO Kpyra
KOMMepueckux onepannoHHbix cucreM (OC).

B tepmunax cucremsr OpenSCADA mnpenocTaBisitoTcs CIEIYIOUUE OOBEKTHI I OOCTYKUBAHUS
MexaHHu3Ma cOopa JaHHBIX:

« AtpuOyr — OOBEKT OTPaXKEHHUS JAaHHBIX CHUTHAJA, BKIIOYAET TEKyIlee 3HAYCHHWE C TUIIOM
CUTHaJa U UCTOPUIO U3MEHEHUs 3HaYCHMUI;
- Ilapamerp — 00BEKT Tpynmsl aTpuOYTOB (CHTHAJIOB) CO CTPYKTYPOH, COOTBETCTBYIOLIEH
0COOEHHOCTSIM OTEJIbHO B3STOT0 UCTOUYHUKA TaHHBIX;
« Koutpomnep — 00BeKT OTIENBHOrO yCTpoiicTBa HaHHBIX. Kak mpaBuio, 3TO OTAENbHBIH
Moayisb Y CO nnm yctpoiictBo npoMmsbiiieHHoro ITJIK.

Jlis yuéra ocoOeHHOCTEH pa3iaMyHBIX YCTPOWCTB cOOpa JAHHBIX, a TAKXKE Pa3lIMYHBIX MEXaHU3MOB
B3aumoseiicteus B OpenSCADA mpenycmorpena mojcucrema "COop HaHHBIX", KOTOpas SIBIISETCS
MOJyJbHON. B KkauecTBe MOIyinsi MOJCHUCTEMBI BBICTYINAET ApaiiBep AJsl CONPSKEHHS C MCTOYHHKOM
JAHHBIX OTAENbHOro Tuna. Kakaplii MOIynb MOXET colepxkaTh KOH(QUIYPAIMI0 HECKOJIbKUX YCTPONCTB
storo Tuma B Buue o00wvekToB "KoHTpommep" cuctembr OpenSCADA. OOmiast cxema OOBEKTOB
nojacuctemsl "COop maHHBIX" N300pakeHa Ha pUCYHKE 1.
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Puc. 1. Cxema noncucrems! "Coop naHHBIX".



1. MeToanbl cOopa JaHHBIX

VYuuteiBas pa3znuyue CBOMCTB UCTOYHUKOB JIAHHBIX, @ TAK’KE€ BO3MOXHBIE BApUAHTHI B3aUMOJICUCTBUS,
METOJIbI cOOpa JAHHBIX MOKHO Pa3IeNuTh Ha MPOCTON CHHXPOHHBIN, MPOCTON aCUHXPOHHBIN, TAKETHBINA U
AaCCUBHBIN.

B paccmoTpeHnn MexaHH3MOB HIDKE OyIIyT y4aCTBOBATh CICAYIOIINE OOBEKTHI:
« ObjectSCADA — nro60it 06bekT SCADA-cucTeMBbl, 00pamaronuiics: 3a 3HAYCHHEM CHUTHAIIA;
HaIpuMep, apXUBbI U BU3yaIH3aTOPHI,
« DAQParamAttribute — arpulyt mapamerpa mojcuctemsl "COoOp AaHHBIX'", BBICTYMAIOMIUN
MOCPETHUKOM B JIOCTYIIE K 3HAUYSHHUIO CUTHAIA NCTOYHUKA JaHHBIX;
«  DAQParamAttributeArch — o0bekT apxuBa atpudyTa;
« HardwarePLC — 00BEeKT HCTOYHWKA JaHHBIX, HAIPUMEP, MOAYIIH paccocpenoroueHnoro Y CO
unu npomeinuieHHsie [TJIK.

1.1. IIpocToii CHHXPOHHBIH MeXaHU3M cOopa

MexaHu3M XapakTepu3yeTcs 3arpocaMM K HCTOYHHMKY AAHHBIX CHHXPOHHO C 3alpocoM K aTpuOyTy
napametpa (puc.2). JlaHHbII MeXaHu3M OOBIYHO MPUMEHSETCS MPH paboTe ¢ JTOKATbHBIMU HCTOYHHKAMH
JAHHBIX, XapaKTePU3YIOLIMMHUCS HU3KOH JIJATEHTHOCTBIO, T.€. 33/I€P’KKOI B 0TBeTe Ha 3ampoc. C MoMouIbo
3TOr0 METOJIa MOYKHO IIOJIYYUTh aKTyaJIbHBIE JaHHBIE HENOCPEICTBEHHO C 3allpOCOM, OAHAKO BpeEMs
3arpoca 00bekTa OyeT BKJIIOYaTh BpeMs TPAHCIIOPTUPOBKU U 0Opa0OTKH 3a1poca HICTOUHUKOM JJaHHbIX.
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Puc. 2. Jluarpamma nociie1oBaTeIbHOCTH B3aUMOJIEHCTBHUS MPU CUHXPOHHBIX 3alpocax.

B cootBercTBHM C aMarpaMMoOl BBIIIE MBI IOJIy4aeM CIEIYIOUIYIO TOCIENOBATEIBHOCTh 3aIpOCOB
MOJY4YEHHUs JAHHBIX U UX Mepeavuu:

- o0bexkT SCADA-cuctembl nUIET 3ampoc 3HA4YeHHS K OOBEKTy aTpubyra mapameTpa
DAQParamAttribute::getVal();
- o0bekT arpubyra mapamerpa, TMOJYyYHMB 3alpoc, NUIET €ro HMCTOYHUKY JIaHHBIX
HardwarePLC::valueRequest();
+ HMCTOYHUK JIaHHBIX, 00paboTaB 3ampoc, BO3BpaIaeT Pe3yibTaT;
+ 00BeKT aTpubyTa mapameTpa, MoJTyIrB Pe3ysbTar, Bo3Bpamaer ero 00bekTy SCADA-CUCTEMBI.

B OpenSCADA Takoif MexaHu3M pealn3yloT cleayromue Moaynu nojacucrems! "Coop AaHHBIX".
« ModBus — Moaynb AOCTyNa K JaHHBIM HCTOYHUKOB IOCPEICTBOM CEMENCTBA MPOTOKOJIOB
ModBus. B Moayrne peanu3oBaH CHHXPOHHBIN PEXHUM IS 3aIUCH JAHHBIX.
DiamondBoards — monyns nocryna k gaaabiM PC/104 rmat ¢pupmsr Diamond Systems. TTnatst
PC/104 pasmemarorcs Ha ISA-mmHe, clIeAOBAaTENbHO SBISIOTCS JIOKAIBHBIMH M JIOCTYITHBI
CpaBHUTEIBHO ObICTpO. B pexxnmMe cOopa AaHHBIX HE MO MPEPHIBAHHUIO JOCTYN K 3HaueHusM ALIT
OCYIIECTBIISIETCSI CHHXPOHHO. Pesxxum 3armucu 3HaueHus LAl Bcerna paboTaeT CHHXpOHHO.
« DAQGate — monynpb oTpaxkeHUs 00BEKTOB KOHTposuiepoB yaanéHHbIX OpenSCADA-cTranimii
Ha JIOKaJbHYI0. B Moyne peann30BaH CHHXPOHHBIN PEXUM IS 3aIIUCH JTaHHBIX.
« BlockCalc — BbluMcauTeNnb Ha A3bIKE OJIOUHBIX CXeM. B KauecTBe MCTOYHMKA JaHHBIX B HEM
BBICTYIIAeT II0JIb30BATENbCKass OJO4YHAs cxema. ATpuUOYTHl NapamMeTpoB MOIYJISl CHHXPOHHO
oOparmiaroTcs K BX0JaM/BbIX0/1aM OJIOKOB OJIOYHON CXEMBI.
+ JavalikeCalc — BbluMcnauTenb Ha Java-momoOHOM s3bIKE BBICOKOTO YpOBHA. B kauecTBe
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HCTOYHMKA JIaHHBIX B HEM BBICTYMAET MOJIb30BaTEeNIbCKasl MporpaMma Ha Java-moJoOHOM S3BIKe.
ATpuOyTHl TapaMeTPOB MOJYJSl CHHXPOHHO OOpaImaroTcs K BXOJaM/BBIXOJaM IOJIb30BATEIHCKOM
BBIYUCIIUTEILHON (DYHKIIUH.

« LogicLev — MOIlylb JIOTUYECKOTO YPOBHS MapaMeTpoB cOopa JaHHBIX, JeTallbHee O HEM B
paznmene 2. B kadyecTBe HCTOYHHMKA JAHHBIX 3TOTO MOJYJSA BBICTYMAIOT APYTHE MapameTpbl
noacuctemMbl "COop maHHBIX" W KOHTEKCT HWCIOJHEHUs ImabjoHa TMapamMeTpoB. ATPHOYTHI
MapaMeTpoB MOMAYJSl CHHXPOHHO OOpamiarTcss K arpudyTam JAPYrux IapamMeTpoB B PEKHME
OTpakeHUsl TMapaMeTpoB mojacuctembl "COOp maHHBIX" WIM K BXOJaM/BbIXOJaM KOHTEKCTa
WCTIOJTHEHUS 11a0JI0Ha B pexKUMe pabOThI MO MA0IOHY.

1.2. IIpocToif aCHHXPOHHBII MeXaHU3M cOopa

MexaHu3M XapaKTepu3yeTcs 3ampocaMHi K WCTOYHUKY JaHHBIX HE3aBUCHUMO OT 3ampoca K aTpulOyTy
napameTtpa (puc.3). OOBYHO 3ampoChl K HCTOYHHKY JAHHBIX OCYIICCTBIISIIOTCS TEPUOIUYECKH B
COOCTBEHHOM 3aJlaue Ompoca OTICIBHO B3STOr0 KOHTpOJUIEpa M OJOKaMHU MO HECKOJbKO CHTHANOB. [Tpu
ATOM 3alPOCOM K aTpuOyTy MapameTpa BO3BpaIIaeTCs 3HaU€HHUE, MOJyYeHHOE TOCIETHIM CEaHCOM CBS3H
C HUCTOYHUKOM JaHHBIX. JlaHHBI MexaHW3M OOBIYHO NpPUMEHsIETCs IpH paboTe ¢ yAaICHHBIMH
(ceTeBBIMM) UCTOUYHUKAMHU JAHHBIX, XapaKTEPU3YIOIIMMHUCS BBICOKOW JJATEHTHOCTHIO, TO €CTh 3a/IEPKKON B
OTBETE Ha 3ampoc.

C IIOMOIIBIO 3TOI0 METOJa MOXKHO o0ecneyuThb ONITUMHU3ALUIO BPCMCHHOTO PECypcCa, 3aTpa4YCHHOI'O Ha
OIWH CHUIrHajl, U TEM CaMbIM YBCIWYHUTbL MAKCHUMAJIbHOC KOJHWYCCTBO OIPAIIMBACMBIX CHUTHAJIOB 3a
HHTCPBAJI BpEMCHHU OIIpOCa.

B kagectBe npumepa paccmoTtpuM npombinuieHHbd T1IJIK Siemens S7-315 npu onpoce ero no muHe
Profibus (1,5 M6wut/c). Cpennee Bpemsi o6padbotkun MPI-3anpoca 3tum koHTposuiepom coctaisieT 30 Mc.
Ecnu ucnonb30BaTh CHHXPOHHBIA MEXaHHU3M IS KaKJIOTO CUTHANA, T.€. OJIMH 3alpoc Ha KaXKJIbIi CHTHA,
TO B TCUCHHMHM OJIHOM CEKYHJIbI MBI CMOXEM IMOJIYYUTh OKOJO 33 cHUrHaioB. A €CiIu TNPUMEHUTH
ACUHXPOHHBIM MexaHu3M, T.e. B ogHoM MPIl-makere mnomydate g0 220 OGaiit wium 110 curnanos
LIEJIOYMCIIEHHOTO TUIa Ha 16-pa3psaoB, TO Mbl CMOXKEM 3a OJHY CEKYHAY MOJIy4duTh 10 3630 curHaios.
Kak MoxxHO BHIIETh, 3()(hEeKTUBHOCTh ACHHXPOHHOI'O MEXaHHW3Ma B JJaHHOM citydae cocrtaBiseT 110 pas, a
MMEHHO 3Ha4Y€HHE MakcuMalibHOW émkoct MPI-nakera.

HemoctatkoM acHHXpOHHOTO MEXaHW3Ma SIBJISIETCS TO, YTO 3ampoc 3HAYEHUs aTpuOyTa mapamerpa
BO3BpAIlla€T HE AaKTyaJlbHOE HAa MOMEHT 3alpoca 3HAUeHHE, a 3HAaY€HUE IOCJIEJHEr0o ceaHca Ompoca
KOHTpoJuiepa. Brnpouem, ecinu y4ecTb, YTO UCTOUYHUK JTAHHBIX MOKET OOHOBIIATHCS C MEPHOIUIHOCTHIO
anmapaTHbelx orpannuyeHuid Allll, na m camMm JaT4MKM MOTYT MMETh ONpENEIEHHBIE OTPAaHUYEHHS B
CKOPOCTH pEaKklMd, TO NPUMEHEHHE AaCHUHXPOHHOIO MeXaHu3Ma cOopa MOXKET HMETh CephE3HbIC
OCHOBaHHMSI.

[IpumeHeHne acCHHXPOHHOTO MexaHu3Ma s 3anucu 3HadeHuil B [1JIK siBisercss 1ocTtaTouyHO peakum
SIBJICHHEM, TIOCKOJIBKY 3aliCh 3HAYCHHH OOBIYHO TOJpa3yMeBaeT BoznercTBue omeparopa Ha TII.
Omneparop mo (paxkTy AOCTATOYHO PEIKO BHOCHT KOPPEKTUBBI B MPOIIECC, CIEI0BATENBHO, 3alUCh MOXKHO
BBITIOJIHATh CUHXPOHHO. OJIHAKO CYIIECTBYIOT CUTYyallMH, Hampumep, ynpasienue TII perynsaropamu Ha
SCADA-cucteme, BeinodHstome ynkiuu cpenbl ucnoanenus [1JIK.
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Puc. 3. luarpamma nociieioBaTeIbHOCTA B3aUMOJICHCTBUS IIPU aCHHXPOHHBIX 3apocax.

B cooTBeTcTBUU C TuarpaMMoii BbIIIE MBI MTOTYYaeM CIEAYIOUIYI0 KapTUHY:
« 00BekT arpubyra mapamerpa (WIH BBIMIECTOANIUN OOBEKT KOHTPOJIEpA) BBHITIOTHSIET
nepuoanyeckne 3anpockl HardwarePLC::valueRequest() mist momydeHus 3HaueHUs CUTHAJIA WU
TPYMIbl CUTHAJIOB,
+ TIOJyYEHHBIE 3HAUEHUS CUTHAJIOB Pa3MEeNIaloTcsa B 00BEKTaxX aTprOyTOB MapaMeTpoB JIOKAIBHO;
+ o0bekT SCADA-cucteMbl mi€T 3ampoc 3HAYCHHS K OOBEKTy aTpulyra MmapaMmerpa
DAQParamAttribute::getVal() um monydaer coxpaHEHHOE JOKAJIbHO 3HAYCHHE TMPEABLAYIIETO
ceaHca onpoca UCTOUYHHKA TaHHBIX.

B OpenSCADA Takoif MexaHu3M peanu3yroT clieayromue Moaynu nojacucrems! "Coop AaHHBIX".
. Siemens — MOIynb JOCTYIIa K TaHHBIM KOHTPOJIEpOB Gupmbl Siemens cepunt S7. B manHOM
MOJlyJie ACHUHXPOHHBIM peXHM peaJn30BaH Kak JUIsl YTEHHsl AAHHBIX, TaK W A8 HX 3alHCH
(onuumonansHO) Ha [TJIK.
+ ModBus — MOyib TOCTYIA K JaHHBIM UCTOYHHKOB MTOCPEICTBOM CeMEHCTBa MPOTOKOIOB Mod
Bus. B Mmoanyne peann3oBaH aCHHXPOHHBIN pEXXUM UYTEHHSI JTaHHBIX.

-« SNMP — w™opaynb JocTyna K JaHHBIM YCTpoMcTB ceru mnocpernctBoM Simple Network
Management Protocol. B Moayne peann3oBan aCHHXPOHHBIN pEXUM YTCHHSI TaHHBIX.
- System — MOAyJb JOCTyna K JaHHBIM OkpyxkeHusi ucrnoiaHeHuss OpenSCADA. B monyne

pearn30BaH aCHHXPOHHBIN PEXUM YTCHHUS JTaHHBIX.
« DAQGate — monynb oTpaxkeHHs 00BEKTOB KOHTposUiepoB yaanéHHbIX OpenSCADA-cTranmmii
Ha JIOKaJTbHYI0. B Mofyie peann3oBaH aCHHXPOHHBIA PEKUM YTCHUS JTaHHBIX.

1.3. IlakeTHBI MeXaHU3M cOopa

[TakeTHbIif MexaHHW3M cOOpa JaHHBIX XapaKTepeH COOpOM MJAaHHBIX Ka)XJO0ro CHTHajla MaKeTOM,
BKJIFOYAIOIUM HCTOPUIO €r0 M3MEHEHHUA. T.e. 3a OJMH CEaHC OIpOCa JAaHHBIX II0JIy4aeTCs HECKOJIBKO
3HaYeHUH uctopun curHaia. [lakeTHbIl MeXaHU3M pabOTaeT COBMECTHO C CUHXPOHHBIM U aCUHXPOHHBIMU
MEXaHU3MaMH.

B caydae paGoThl C CHHXPOHHBIM MEXAaHHW3MOM BBITIOJHIETCS (DaKTHUECKUH mHpoOpoc apxuBa
WCTOYHHMKA JaHHBIX JUIsI ONEpaTUBHOM paboTel B cucteme (puc. 2). Kak m mpocTol CHHXPOHHBIN
MEXaHU3M, €ro >KeJIaTeJbHO IPUMEHATHh TOJIBKO Ha HU3KOJATEHTHBIX HCTOYHMKAX JAHHBIX WIH C
UCTOYHUKAaMH, paboTa KOTOPBIX SIBJISETCS CEaHCOBOM, Hampumep, B chepe KOMMepUecKoro ydéra ams
YTEHUS 3HAYCHUU CYETUUKOB.

[Tpu paboTe COBMECTHO C aCHHXPOHHBIM MEXaHU3MOM HCTOPHS MOJYYEHBIX CHTHAJIOB OOBIYHO TPSMO
HIOMEIaeTcs B apxXuBbI (pUC. 4), a TeKyIIee 3HaYeHNe aTpudyTa mapameTpa yCTaHABIMBACTCS B ITOCIIEIHES
3HayeHue nmakera. JlanHas komOuHamus »>¢ddexkTuBHa m1pu cOope OBICTPBIX JaHHBIX WM TIPU
CHHXPOHH3AIMY apXUBOB MOCJIE TTOTEPH CBS3U C YIAIEHHBIM HCTOYHUKOM JIAaHHBIX.
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: 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 IIOCJICA0BATCIBbHOCTHU B3aHMOHCﬁCTBHH IIprU aCHHXPOHHBIX 3aIIpocax IIaKECTHOI'O
MCEXaHU3Ma.

B cooTBeTcTBHE ¢ quarpaMMoi BBIINIE MBI TIOJydaeM CIIeAyIONIee MOBEJCHNE IMAKSTHOTO MEXaHW3Ma
MIPU ACHHXPOHHBIX 3aMPOCaAX:

« 00BeKT arpubyTa TmapameTrpa WM BBIMICCTOSIIIANA OOBEKT KOHTPOJUIEPA  BBIMOTHSCT
nepuoanueckue 3amnpockl HardwarePLC::valuesRequest() mis moiydeHHsS MaKeTOB 3HAYCHHI
CUTHAJIa WU TPYIIBI CUTHAJIOB,;
+ TMOJIyYeHHbIE  TMAKeThl  3HAYEHUNl  CHUTHAJIOB  TMOMENIAIOTCS B apXuUB  3allpoCOM
DAQParamAttributeArch::setValues(), a mocrneqHee 3HaueHHE MAKETOB pa3MeIaeTcsi B 00BbEKTax
aTpuOyTOB apaMeTpPOB;
+ 00vekT SCADA-cucreMbl nUI€T 3ampoc ¢gparMeHTa apxuBa K OOBEKTy aTpuOyTa mapameTpa
DAQParamAttribute::getValues(), a TOT TIepeHAIPABIISCT 3arpoc K apXuUBY
DAQParamAttributeArch::getValues(). B pesymbrare Bo3BpamiaeTcss (QparMeHT apxuBa,
JOCTYIIHBIN TIOCIE MPEABIAYIIETO CeaHca ONpoca UCTOYHUKA JaHHBIX;
+ 00bexkT SCADA-cucTemMsl IUIET 3alpOC MOCJIEIHEr0 3HaUYeHUs K 00BEKTy aTpulyTa mapamerpa
DAQParamAttribute::getVal() u monydaer coxpaH€HHOE JOKAJbHO 3HAYEHHE TMPEAbLAYIIETO
ceaHca Ompoca UCTOYHUKA JaHHBIX.

B OpenSCADA Takoii MexaHU3M peaau3yloT CIAeAYIOIIHNe MOyIN moacucTemsbl "COop TaHHBIX".

+ DiamondBoards — monyns noctyna k naaasiM PC/104 mnat ¢pupmer Diamond Systems. [Tnater
PC/104 pa3memarorcss Ha I[SA-mmHe, cliemoBaTeIbHO, SIBIAIOTCS JIOKAJBHBIMH M JOCTYITHBI
CpaBHHUTEIBHO OBICTpO. B pexxume cOopa AaHHBIX MO MPEPHIBAHUIO OCYIIECTBISETCS OXKUIAAHUE
nakeToB ObICTphIX 3HadeHU# (1m0 200 kI'r) 3a oany cexyHay (mo 200000 3HaYeHHWI B MakeTe) W
MOCIeAYIOIIee pa3MeIleHUE TaHHBIX TAKETOB B apXuBax aTpuOyToB mapamerpo DAQ.

« DAQGate — Monynb OTpaxkeHuss 00bEKTOB KOHTposuiepoB ynaneHHbIX OpenSCADA-cTanmmit
Ha JIOKaJIbHY10. Peanusyer CHHXpOHHBIN U aCHHXPOHHBIN MMAaKETHBIN PEKUMBI OTPAKEHUSI apXHUBOB
yran€Habix OpenSCADA-cTaHIui.

1.4. IlaccuBHBI MexXaHU3M cOopa

[TaccuBHBIN MexaHU3M cOOpa AAHHBIX XapaKTepeH MHULMATUBOM mpenocTtaBieHus 1aHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHHMKA JAaHHBIX. DTOT MEXaHU3M SBISETCS JOCTaTOYHO DPEIKUM SIBICHHEM,
OJIHAKO MOXXET MMETh MECTO B CiIy4ae OIpEAENEHHBIX YCIOBMM WM OTPaHMYEHUN B BO3MOYKHOCTHU
MCIIOJIb30BaHUS MPSIMBIX MEXaHU3MOB cOOpa TaHHBIX, puc. 5. [IpuMepom Takoi CUTyalluu MOTYT CIYXHUTb
reorpauueck paccpeioTOUYE€HHbIE CHCTEMbl CcOOpa JaHHBIX IOCPEICTBOM MOOWIBHBIX —ceTel
GPRS/EDGE. B Takux cersx HajeleHHE KIMSHTCKUX Y3JIOB OTAeNbHBIMU/peanbHbiMu [P-anpecamu ninm
(dopMHpOBaHNE KOPIOPATUBHOM MOOMIIBHOM CETH MOKET OKa3aThCs JOPOIMM YIOBOJBCTBHEM, MOATOMY
JIOCTYIIHEE OKa3bIBAETCS MHUIMATHBA CEaHCa MEepelayl JaHHBIX ¢ KIMEHTCKUX JuHamuueckux IP-anpecos
Ha onuH peanbHbld [P-anpec cepepa SCADA-cuctembl. XOTs BO3MOXKHa paboTa U Yepe3 CETEBYIO
CVYbB/I-nocpenHuka.


http://wiki.oscada.org/Doc/DAQGate?v=bsb
http://wiki.oscada.org/Doc/DiamondBoards?v=abi
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BO3,H6ﬁCTBH5[ Ha MOI[I/I(bI/IKaI_II/II-O NEPCAAOTCA NCTOUYHHUKY JAaHHBIX B MOMCHT CC€aHCA nep€aadyu JaHHBIX
HNCTOYHUKOM.

: 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. JIlnarpamma mocieoBaTeIbHOCTA B3aUMOJICHCTBUS MTPU TACCUBHOM MEXaHU3ME paOOTHI.

B cooTBeTcTBMU C mUAarpaMMoOii BBIIIE MBI TIOJTyYaeM CleAyIollee MOBeCHIE MAaCCHBHOTO MEXaHU3Ma:
+ 00BEKT NCTOYHUKA JAHHBIX OCYIIECTBIISICT MEPHOINICCKIE CEAHCHI CBSI3U C 00BEKTOM aTpuOyTa
napamerpa DAQParamAttributeArch::setVal() mis mepenaun cBoMX JaHHBIX M TIOJYYESHHUS KOMaH/T
BO3JICHCTBHUS,
+ 00bekT SCADA-cucTemMsl IUIET 3alpoC MOCJIECIHEr0 3HaUYeHUs K 00BEKTy aTpulyTa mapamerpa
DAQParamAttribute::getVal() u monydaer coxpaH€HHOE JOKAIbHO 3HAYEHHE TMPEABLAYIIETO
CeaHca CBS3U NCTOYHUKA JTAHHBIX.

B OpenSCADA Takoii MexaHHU3M €lI€ He HUCIOJIb30BaH, OJHAKO MPUHIMIHAIBHAS BO3MOXXHOCThH €0
peanu3aluu B CUCTEME €CTh.
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2. BupTyajbHble HCTOYHUKH JTAHHBIX

Kpome cbopa ¢usnueckux TaHHBIX aKTyaJlbHOW SBIsSETCS (YHKIMS BHPTYaIbHOTO cOOpa JTaHHBIX.
BuptyanbHble naHHBIE MPEJICTABISAIOT COOOI MaHHbIE, MOTy4YEeHHbIE BHYTPU CHCTEMBI KaK HE3aBHCHUMO,
TaKk U Ha OCHOBE (M3MYECKUX AaHHbIX. [IpakTHueckn MexaHu3Mbl GOPMHUPOBAHUS BUPTYAJIbHBIX JaHHBIX
pEeaM3yIOTCS COBMECTHO C MEXaHHW3MOM IIOJIb30BATEIbCKUX BBIUMCICHUNA. B cpene MPOMBINIICHHBIX
koHTposiepoB 1 SCADA-cucTeM HCIONB3YIOTCSA pa3IMYHbIE SI3BIKM MPOrpaMMHUpOBaHuA. B cioywae ¢
KOHTPOJIJIEPAMU B Ka4e€CTBE TAKUX S3bIKOB YACTO MCIOJB3YIOTCS S3bIKM HHU3KOTO YPOBHsI (acceMOiiephl),
OJTHAKO B TIOCJIEJHEE BpeMs BCE yallle MCHOIB3YIOTCS s3bIKM BhIcOKoro ypoBHs (C, Pascal u npyrue), a
takke (opmanpHbie s3pikn MOK 61131-3 (cxembr moTokoB coctositauii SFC, Onounsie cxemsl FBD,
peneiinpie cxembl LD u tekctoBeie ST, IL). B cmyyae co SCADA-cuctemamMu BBIYHCICHUS 4Yallle
00eCTIeYNBAIOTCA SI3BIKAMH ITPOTPAMMHPOBAHHUS BEICOKOTO YPOBHS U (POPMATTLHBIMU SI3BIKAMHU.

B cucteme OpenSCADA mMoryT ObITh peaau30BaHbl HHTEP(HEHUCH MPOTPaMMUPOBAHUS M BUPTYaJTbHBIX
MCTOYHUKOB JIAHHBIX HA OCHOBE PA3JIMYHBIX SI3BIKOB B OTACIBHBIX MOIYJSAX MOACHCTEMBI «COOp TaHHBIXY.
Ha momenTt Bepcun 0.6.3.2 1oCTymHBI MOAYJU BUPTYAJIbHBIX BIUUCIUTEIICH:

«  Brraucaurens Ha Java-mogo6HoM s3eike: /Doc / Java Like Cale,
+  bnounsrii Beraucnurens: /Doc / Block Calc.

B sampo OpenSCADA wuHTerpupoBaH MEXaHHM3M IIOJIb30BaTeNbCKUX (QyHKiui wim AP
MOJIb30BATENBCKOTO MporpaMmupoBanus. Ilonap3oBarenbekne QyHKIME MOTYT MPEIOCTABISATHCS JTHOOBIM
00BEKTOM CHCTEMBbI, B TOM YHUC]IE€ U MOIYISIMH B COOTBETCTBHM CO CBOEH ()YHKIMOHAIBHOCTHIO, TEM
CaMbIM MPEJOCTABIISAS MOJIb30BATEIN0 HEKUI HAOOp (PYHKIUI 11 KOHTPOJIS 32 TEM MM MHBIM OOBEKTOM.
@yHKIMH 10N1b30BaTeNbCKOro APl MOryT OBITH Kak CTaTUYECKUMHU, T.€. peau3yIOUMMHI (UKCUPOBAHHYIO
(YHKLINOHATIBHOCTD OTJIEJIBHOTO OOBEKTA, TAK M TUHAMUYECKUMU, T.€. (POpMUpyeMbIe 10JIb30BaTENEM 1101
HY)KHYIO €My 3aJlady Ha SI3bIKE M0JIb30BaTENbCKOI0 IPOrpaMMHUPOBAHNUS BHICOKOTO YPOBHSI.

Monyne /Doc / Java Like Calc mpemocTaBiseT B CHCTEMY MEXAaHHM3M CO3JaHHUS JUHAMHUYECKUX
MOJIB30BaTENbCKUX (DYHKIMHA M uX OnOnIMoTek Ha Java-mogoOHOM s3bike. Onucanue ¢yHKIMU Ha Java-
NOJOOHOM $I3bIKE CBOJUTCA K OOBSI3KE MapaMeTpoB (GYHKLMU alroputMoM. Kpome 3Toro Moayns HajeneH
(YHKUIMSAMU HEMOCPEICTBEHHBIX BBIYUCICHUA MYTEM CO3JAaHUS BBIYUCIUTEIBHBIX KOHTPOJUIEPOB C
ACCOLIMMPOBAHHOMN BBIYMCIIUTENBHON QyHKIMENH. Moaynem npeaocTaBisieTcsi MEXaHU3M MPEKOMIMIALNN
KOHTEKCTHO-3aBUCUMBIX (DYHKIUI, YTO MCHOJB3YETCs IJIi BCTPAWBaHUs MOJIb30BATEIBCKUX AJTOPUTMOB
HEIOCPEICTBEHHO B KOHTEKCT pa3inyHbIX KOMIOHEHTOB OpenSCADA. Hampumep, 3TO MeXaHU3M
111a0JIOHOB ITapaMeTpoB MojacucteMbl «COOp JaHHBIX» U JABMXKOK Cpellbl BU3YyaJlM3allUU U YIpPaBICHUS
(CBY).

Monyne /Doc / Block Calc mnpenocranser B cucreMy OpenSCADA wmexaHusMm co3iaHus
MOJIb30BATENbCKUX BBIYMCICHUNA. MeXaHHU3M BBIYUCICHHH OCHOBBIBAETCS Ha (OPMAIBbHOM SI3bIKE
Om04YHBIX cXeM ((QYHKIIMOHAIBHBIX OJIOKOB). SI3BIKM OJIOYHOTO TMPOTPaMMHUPOBAHMS OCHOBBIBAIOTCS Ha
MOHATUU OJOYHBIX cXeM ((PYHKIIMOHAIBHBIX OJ0KOB). [IpuuéM B 3aBUCHMOCTH OT CYIIHOCTH OJiOKa
OJOYHBIE CXEMBl MOTYT OBITh: JIOTHUYECKUMH CXEMaMH, CXEMaMHU pEJICHHON JIOTUKH, MOJEIBIO
TEXHOJIOTHUECKOro mpouecca U apyroe. CyTb 0J049HOI cXeMBbl COCTOUT B TOM, YTO OHA COZEPKUT CITUCOK
0710K0B U cBsI3U Mexay HUMU. C dopManbHON TOUYKH 3peHUs OJOK — 3TO 371eMeHT ((QYHKIHSA), KOTOPBINA
UMEET BXOJIbl, BBIXOJBl M QITOPUTM BBIUUCIEHHS. VCXOAs M3 KOHIENIMU CPEasl MPOrpaMMHUPOBAHUS,
OJI0K — 3TO KaJip 3HaYEeHUH, aCCOLMMPOBAHHBIN ¢ 00bEeKTOM (YHKIMHU. BXOJBI M BBIXO/bI OJIOKOB HYKHO
COGIMHATH IS TIOJTyYEHHSI LIETbHOM OJIOYHOM CXEMBI.

C nenbto HaronHeHust APl monap30BaTebCKOTO MPOrPaMMHUPOBAHHS MOJIb30BATEIBCKUMH (DYHKIUSMH
CO3JJaHbI CIICAYIONINE CIEUATHM3UPOBAHHBIC MOAYNIU cratndeckux ¢yHKiumid APl monp3oBaTenbckoro
POTPaMMHUPOBAHMUSL:

+ bubnuoreka ¢pynkuuit coemectumoctu co SCADA Complex1: /Doc / F Lib Complex 1,
- bubnmoreka cranmapTHeIX Marematndeckux ¢ynknuii: /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 TPOTPAMMHUPOBAHUS
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3. Jlornyeckuii ypoBeHb 00pa0OTKH JAaHHBIX

Bbiie MbI TOBOPHJIM O TOM, YTO THI HMCTOYHHKA NAaHHBIX MOXET KOJEOaThCS OT «CBIPOTO» JIO
KOMIUIEKCHOTO. [lom  «ChIppIM» TOApa3yMeBaeTcss HWCTOYHUK, KOTOPBIM MPEAOCTAaBISAET TOJBKO
DJIEMEHTApHbIC CUTHAIBI (IIE]0€, BEIIECTBEHHOE, JIOTUYECKOe, CTPOKa, ...), MpUUéM otaenbHo. [lox
KOMILICKCHBIM TO/IPa3yMeBaETCs UCTOYHUK, KOTOPBIA TPYNIUPYET CHTHAIBI U B TIApaMeTPe MOJICHCTEMBI
"COop mgaHHBIX" TPEIOCTaBISET aTpUOYTHI JOMOTHUTEIBHOTO Ha3HAYEHUS, MOKPHIBAIOIINE MPAKTHUYECKU
BCE JMArHOCTHYECKUE 3aJaud, T.C. IapaMeTp SBISICTCS 3aKOHYCHHBIM OOBEKTOM, HETPEOYIOUIM
JIOTIOJTHECHUSI.

YdauThIBas TakoW paz0dpoc, MOKET BOZHUKHYTh CHUTYyalHs, KOTrJa WHPOPMAIUU B OOBEKTE Mapamerpa
KOHTPOJIJIEpa UCTOYHUKA JTAHHBIX HEJOCTATOYHO JUI ONMMCaHUs peanbHoro oobekra TII B 1e0M U HyXKeH
MPOM3BOJHBIA 00BEKT OoJiee BHICOKOTO YPOBHS aOCTpakiuu. PemieHneM Takoil CHUTyallid MOXET OBITh
¢dbopMHpoBaHUE IOMOJHAIOIIMX MapaMeTpPOB, YTO SBJSETCS HEHAIJSIIHBIM M BHOCUT myTaHuly. bonee
NPaBUIBHBIM PEIICHUEM SIBJISIETCS MCTIOJIb30BAaHHUE MTPOCIIOMKH, TaK Ha3bIBaEMOT0 «JIOrHYecKoro ypoBHs»,
BBITIOJIHSIONIETO (PYHKIIMM THOKOTO (hOPMHUPOBAHMS TTAPaMETPOB, KOHTEMHEPOB CUTHAJIOB, HEOOXOIUMOMN
CTPYKTYPBI U BKIIIOYAIOIIETO MOCT-00paboTKY.

@OyHKIMOHAIBHO «JIOrM4eckuii ypoOBEHb» IpeJHA3HAYEH JUIsl INPEJOCTaBICHUS B CHCTEME
OpenSCADA Mexanuzma cBOOOJHOro (OpMHPOBAHUS OOBEKTOB MAapaMeTPOB, KOHTEHHEPOB CUTHAJIOB,
HYKHOU CTPYKTYpBHI.

OKCIUTyaTallMOHHBIM Ha3Hau€HHEM «JIoruueckoro ypoBHs» SIBISETCS:
- pacmupenue cdeprl npumeHeHus cucteMbl OpenSCADA 3a cuér yBenuyeHHs THOKOCTH
onucaHusi 00BEKTOB MapaMeTpoB nojicuctemsl "COOp TaHHBIX";
+ COKpAILEHUE 3aTPaT TPy/Aa Ha CO3/aHUE CIIOXKHBIX ABTOMAaTU3UPOBAHHBIX CUCTEM.

Konmnernus «Jlormueckoro ypoBHs» OCHOBaHa Ha ma0JI0HAaX MapaMeTpOB, ISl KOTOPHIX B MOJICHCTEME
"COop maHHBIX" TpEeayCMOTpPeH KOHTeHHep Oubmuorex mabmoHoB (puc. 1). Kaxmas OuOmmoreka
COJIEpP’)KUT 1IA0JIOHBI IapaMEeTPOB, KOTOpPBIE MOIYT HCIOJIb30BaThCS MoAyJssMuU mnoacucremsl "COop
JMaHHBIX" JUIsI peanu3aliy MapaMeTpoB Ha OCHOBe ImabiaoHoB. Moaymsamu cuctembl OpenSCADA,
KOTOpbIE UCIOJB3YIOT IIA0JIOHBI B CBOEH paboTe, ABIAIOTCS:

-« Logicl.ev — MoJynb peanu3aluu KjJaccuueckoi koHuenuuu "Jlorngeckoro ypoBHs'".

- Siemens — Moaynb cOopa JaHHBIX KOHTPOJUIepoB ¢upmbl Siemens cepuu S7. B BUIy BBICOKOIA
rHOKOCTH M (PYHKIIMOHAIBHOCTH KOHTPOJIEPOB (UPMBI 3TOH Ccepuu, KOTOpas TIO3BOJISET
(hopMHUPOBATH KOMILIEKCHBIE THIBI JAHHBIX PA3IMYHON CTPYKTYpPHI, BCE MapaMeTpbl 3TOr0 MOJIYJIs
paboTaroT o mabiaoHaM.

OO6muit mexanusm pabotsl "Jloruueckoro ypoBHs" Ha nmpuMepe moayns Logiclev nzobpaxén 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 pa6ots "Jloruaeckoro ypoBHs" Ha mpuMmepe Moayis Logiclev.

Hcxons u3 u3o0pakeHHs BUIHO, YTO IapaMeTpbl KOHTPOJUIEpA JIOTUYECKOTO YPOBHS BBIOJIHSIOT
(GYHKIMIO OTpa)XeHUs APYTruX napaMeTpoB noacucteMsl "COop naHHbIX" (Ha mpumepe napameTpoB 1 u 4)
U IPOU3BOJILHOE (OPMHUPOBAHME MApaMETPOB Ha OCHOBE WIA0IOHOB 1, 2 W Jpyrux napameTpoB
nojcuctemsl "COop naHHBIX" (Ha mMpuMepe napameTpos 2, 3 u 5).

CTpyKTypa mapaMeTpoB ¢ IIa0JIOHOM B OCHOBE MIMEET CTPYKTYPY, H300paKEHHYIO Ha pHC. 8.

I

ﬂapamemp nozudyecKoz20 ypoaHa
OB srm ghyHsLy FM@;R
_________ .
| etupd bty I‘— Mapasm. | H Cn |
Arpuiy | | MMapam. 2 ] Cran 2
1
S Mapam. 3 _J_I' Kower. |
Arpidyr 3 N1 Mapas. 4 [ M Cume 3
Arpuidyr 4 — Mapaw. 5 R
Arpudyr 5 [T L— Mapawm. 6 [
IMapam. 7
. A

Puc. 8. CtpykTypa napamerpos, ¢ 1a0JIOHOM B OCHOBE.

Kak MOXHO BHIETHb W3 CTPYKTYpBI, ITapaMeTp JIOTHUYECKOTO YPOBHSI COCTOMT M3 OOBEKTa (PYHKIUH,
aTpuOyToB U KoHpurypamuu 1madaona. O0beKT GYHKIIUH 3TO SK3EMIULIP UCTIOTHEHUS (PYHKITMYU 11abioHa
C HabOpOM BXOJOB/BBIXOJJOB UM TMPOrpaMMON BBIYMCICHHMA IIa0JIOHA HA OJHOM U3  S3BIKOB
MOJIb30BATEICKOTO  MPOTPAMMHUPOBAHMs, OOBIYHO JTO Java-moJoOHBIH S3BIK  TOJIB30BATEIIECKOTO
nporpamMupoBanust moayns DAQ.JavalikeCalc. Bmpouem 1mabnon MoxeT ObITh BooOmmIie 6€3
IPOTPaMMBI, TPEAOCTABISST TOJNBKO CTPYKTYpY NpoOpoca BXOJOB/BBIXOJOB. ATpHUOYTHI B CTPYKTYpE
M300paXaloT NepedeHb aTpuOYTOB pE3YJNbTHPYIOIIEro IapamMeTpa B COOTBETCTBHM C IIA0JIOHOM.
Kondurypauus B CTpyKType IpeoCcTaBIseT KOH(UTYPAIIUIO CBOWCTB MA0JI0HA M €ro BHEITHUX CBSI3EH.

Jloruky paboThl JTIOTHYECKOI0 YPOBHS IIapaMETPOB MOKHO 3alUCATh CIEAYIOIIMM 00pa3oM:
 Ilapamerp cBs3pIBaeTcsi C MIAOJOHOM M3 KOTOPOrO MOJYyYaeTcss CTPYKTypa aTpuOyToB, B
COOTBETCTBHUHU € (pyHKIMEH 111a0I0Ha.

« B MoMmeHT cBs3bIBaHuS apameTpa ¢ (QyHKIMEH BBIMOJIHACTCS CBSI3bIBAHUE 00BEKTa SK3EMILIAPa
¢byHKIMM mapamerpa ¢ GyHKIueH u3 mabioHa.
« Jlanee, B COOTBETCTBUM C LI1a0noHOM (yHKIMH, opMUpYeTCsl CTpYKTypa cBszeil. Mcxons u3


http://wiki.oscada.org/Doc/JavaLikeCalc?v=1bj
http://wiki.oscada.org/Doc/LogicLev?v=ts
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CTPYKTYphl ~cBsizel  (opmupyercs Qopma CBsA3bIBaHUS [apaMeTpa U IOJb30BaTelIeM
YCTaHABIUBAIOTCS CBS3H.

« Ilpu nmocryme k arpubyTaMm MOIY4YEHHOTO MapaMeTpa MpPOU3BOJUTCS IMPOBEpKAa Ha HaIWYHe
npsiMOM CBA3U. B ciyuyae Hamuuusi OpsIMOM CBSI3M 3alpoC MEpPEHAIPaBISETCs 10 TOM CBS3U, B
MIPOTHBHOM CIIy4ae 3HaueHue O0epércs u3 00beKTa SK3eMIUIipa GyHKINU TTapamMeTpa.

« B aTOoT MOMeHT paboTaeT BbrunciaeHHe GYHKIUHU M1abI0HA, IO 00BEKTY (YHKIIMH MapaMeTpoB.
IIpu 3TOM, IEpe BIYMCIEHUEM IPOU3BOAUTCS YTEHUE 3HAUEHUH 10 CBSI3AM, a I10CJIE BBIUMCIICHUS
3aMUCh PE3yIbTATOB 10 3TUM CBS3SIM.

[ITab50H mapamMeTpoB B LEJIOM MPEJOCTABIISET CIEAYIOIIEe:
+  CTPYKTYpY BXOJOB/BBIX0/10B (DYHKIIMH 11a0JIOHA;
+ TPU3HAKU KOH(DUTYpaluu U CBA3bIBaHUS 11a010Ha (KOHCTAHTA, CBA3b);
+ TpeABapUTENbHBIE 3HAUCHHS KOH(QUTYPAIIH TOCTOSHHBIX U Ma0JI0HOB KOH(GUTYpAIH CBS3EH;
+ IPU3HAKU aTpUOYTOB PE3YJbTUPYIOIIErO IapaMeTpa JIOTHYECKOr0 YpPOBHs TUIIOB: HE aTpUOYT,
aTpUOYT € TOJHBIM JOCTYIIOM, aTPUOYT C JOCTYIIOM TOJBKO Ha YTCHUE;
+ MEXaHM3M BBIYUCIIEHUS BXOJOB/BBIXOJOB (PYHKUIMHU IIA0JIOHOB C KCIOJIb30BAHUEM S3bIKA
I10JIb30BaTeNbCKOro nporpammupoBanust OpenSCADA.

Ha puc. 9 npezacrasieHo n3o0pakeHHe BKIAIKH KOH(QUTYpAIMH MIa0JI0OHA TTapaMeTPOB IOJICHUCTEMBI
"COop maHHBIX" B BHAE TaOIUIbl € KOHQHUrypalued BXOJOB/BBIXOJJOB W TEKCTa MPOrPaMMBI
M0JIb30BATEIBCKOTO MPOrPaMMHUPOBAHUSL.

®aiin PepakTupoBaHue Bun  Momolls

88000 =RX L4200 @0
Mgt
‘B i Demo station

WWabnoH napamempa: CuzH. aHanoza. No epaHuyam

= Ba3bl gaHHLIx (o]
i, Be3onacHoCTL
5 TpaHcnopThl
@ TpaHcnopTHSIE NPOTOKONI s T PesiM | ATPHD ocTyn | 3HaveHue
B | COop AaHHbIX : | | | PUEVT | AocTy | ‘
Modyns:  Biog BewecTseH... Bxog  He aTpubyT CeA3b MapameTp|var
B BubAuomexa WatnoHos: ' .
57 MepemeHHan  BewecTseH.. Bxoj  [M0AHBIA LOcTyn KoHcTaHTa 0
& ba3osble WatnoHsl Eaenmuawi.. CTpoka Bxon  MonHbli 4OCTYN KoHCTaHTa
CWIH. IMCKpETHARA @
CWrH. aHanar. na rp HwwH. paf.r.. BewecTeeH... Bxon  MonHbIA focTyn KodcTanTa 0
PacxoBoMepHbIiA y3i SBbIK NporpamMmbl; [JavaLikeCaIc.JavaScript H
Bnak AWCKp. napam Mporpamma
| ApXMBHI
) CneyMankHble var=iMult*(in+Add);
[J Nonb3oBaTenbCkWe MHTER if{var=max) f_err="1HapyweHue BEDXHEH paﬁoqeﬁ rpaHvubl”;
6. YNpasneHue Mogynamu else if{var<min) f_err="2:HapyweHue HUAHE paﬁoweﬁl rpaHuLbl";

@ Loop else if{aVax>amin && var=amax) f_err="3:HapylleHWe BEpxHEl agapuiAHONA rpanHnLbl;

@ Loop SSL else if(aMax=aMin && var<amin) f_err="4:HapylleHWe HIDKHER aBAPMAHOR rpaHKLbI";

PLX8 else if(wMax>wMin && var>wiax) f_err="5HapylleHWe BepxHER NpenynpeanTENbHOA TRaHHLEI",
else if(wMax>wMin && var<wiin) f_err="6HapylleHWe HIDKHER NpedyNPEAWTENBHOR rpaHKLbI";
else f_err="0"

a [+]*]
a (1]
¥roman

Puc. 9. Bkiagka koHpurypauuu madiaoHa napaMmerpoB nojacuctems "COop naHHBIX".

[Tonem  Bxoma/Bbixoja  IIabjioHa  MapaMmeTpa  HPEAYCMOTPEHBbl  CIEAYIOIIMEe  CBOWCTBA
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CIICHUAIM3NPOBAHHOI'O HA3HAYCHMA ((ATpI/I6YT>>, ((J_IOCTyH)) " «3HaUCHUE.

CBoiicTBO  «ATpuOYT»  BBICTyNAaeT MPU3HAKOM OTPAXKEHHS  BXOJA/BhIXoJa  IAabJoHA Ha
pe3yIbTHPYIOMNI aTpuOyT mapamerpa. [IperycMOTpeHs! caeayomye BapuanThl 3TOr0 CBOMCTBA:
+  He ampubym — BXOJ/BbIX0/ (DYHKIIMH I1a0JIOHA HE OTPAKaeTCsl Ha aTpUOYT;

« MONbKO umeHue — BXOM/BBIXOZ (pyHKIMHM mabloHAa OTpaxkaeTcs Ha aTpuOyT ¢ JOCTYIIOM
TOJIBKO Ha YTCHUE;

« NOAHBIL O0OCMyn — BXOJ/BBIXOJA (YHKUIMHU MIabjoHa OTpakaeTcsi Ha aTpuOyT C IOJHBIM
TOCTYTIOM.

CBoifcTBO «JlOCTYm» BBICTYNAaeT MPU3HAKOM, YKAa3bIBAIOIIMM Ha MCIIOIb30BaHUE BXOJa/BBIXOA
¢yHKIMM mabioHa B pe3ydbTHpYIOIIEH KOH(Urypanuu 1m1a0joHa Ha JIOTUYECKOM  YPOBHE.
[TpenycMoOTpeHsI cienyrole BapuaHThl ITOr0 CBONCTBA:

« KoHcmawma — JIOCTYNEH MJIsi YCTAaHOBKM TOJBKO Ha YpPOBHE KOH(Urypanuu ImabioHa
rapameTpa B BHJI€ IOCTOSHHOM;

« nyoauunas KOHcmauma — JOCTYIEH JUlIl yYCTAaHOBKUM Ha YPOBHE IIapaMeTpa JIOTHYECKOro
YpOBHS B pa3zienie KoHpUrypauuu madaoHa B BUJE MOCTOSHHOI;

+ (Ce6A3p — JOCTYIIEH NIl YyCTAaHOBKM Ha ypOBHE IapameTpa JIOTUYECKOIO YPOBHSI B pasJeie
KOH(UTrypamnuu madioHa B BUAE CBS3H.

[Tone «3HaueHue» OMUCHIBAET MPEIyCTAHOBICHHOE 3HAUYEHHE [JIS TMOCTOSHHBIX M MIa0JOH
KOH(pUTYypanuu BHEMIHUX CBs3eil. [11abmoH KOHUrypaluyd BHEIIHUX CBS3€H HCIIONB3YeTCS B IENSIX
ONMCAaHUSl MEXaHU3Ma TPYNIHUPOBKHM U aBTOMATHYECKOTO paclpeleleHusl BHEIHUX cBaA3ed. CTpykTypa
mabjaoHa KOH(UTypallid BHEIIHUX CBsi3ed crenududHa Ui KaXA0ro MoIyls mnojacuctemsl «COop
JAHHBIX», KOTOPBIA MCIONB3YyeT MEXaHW3M IIa0JOHOB. B ciydae ¢ Moaynem JIOTrMYecKOoro ypoBHS
pacmpezieieHue MPOU3BOAUTCS HaJ BHEUTHUMH aTpuOyTaMu MapaMeTpoB C IIa0JIOHOM KOHGUTypaluu
BHelmHel cBsa3u Buma: <l[lapamerp>|<arpubyr>. ['me «IlapameTrp» wucmonb3yercs s OOBEIUHEHUS
napaMeTpoB M MoMenieHus Ha (GopMmy KoHUrypaluu, a arpuOyT A acCOLMAaTUBHOTO CBS3bIBAHUS
aTpuOyTOB NIPU HA3HAYCHHUH MapameTpa.

B xauecTBe mpumepa rcmnonap30BaHus madioHa Ha puc. 10 mpuBeaém n300pakeHHs TapaMeTpa MOTYIIst
aornyeckoro ypoBHa "F3". Ha puc.10 mnpencraBnena Bxiaaka "Kondurypauus mabiona" amis
KOH(QUTYpallK, BKIIOYash CBs3bIBaHWE, Ima0iioHa mapameTrpa. Ha pwc.l1 mnpencraBiieHa BKIagka
"ATpuOyThI" ¢ IEpeyHEM aTpUOYTOB M UX 3HAUYEHUH, CO3/IaHHBIX TTOCPEICTBOM I1a0JIOHA.

-+ QT DpensSCADA KoHury paTop.

@ain  PefakTwpoBaHve Bug  [omolls
o) .
= R

8B OO = =x ek
Mapamemp: F3

|HMF| (+]

B Modynk;
TpaHCNopTER MCTOMHMKD
ModBUS KNMEHT

| NapameTp | ATpuByTel = ApxusauuA | KoHdurypauma watnoHa ]_

DCOM KNMEHT

SMMP KNWeHT

BROMHbIA BEMUCIMTENE

¥ COop faHHblX CUCTE

TorMYeckMin YpoBEHE

Bl 3KCNEpUMEHTAaNBHbIA
F3

--&-3-F

MoKa3blBaTh TONLKO aTpUEYThL [
NapameTphl

MapameTp: [BlockCaIc.Anast1t02n0de.F3

M

[Nofiaeka ko BXogy: D
MHOMMTENL BXO4E:

F4

T PP1

T_PP3

T_PP5

P_PP1

P_PP3

P_PP5 @

1 B 1D

FJraman

Puc. 10. Bxnaaka "Kondwuryparus maodmona" mapamerpa "F3" Moayss JOTHYECKOTO YPOBHS.
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QT OpenSCADA KoHtUrypaTop

©ain PepaktwpoBadve Bug  Nomolb

88000 =" L&l (200 292

e <] Mapamemp: F3
Bl Modyrnb:
TpaHCNopTER MCTOYHKKD NapameTp | ATPMBYTHl | Apxveauus | KoHgurypauws watnoHa |
ModBUS KIMeHT .
DCON KUeHT ID: F3
SMMP I{JiI.HEHT AMS: [FS l
BROYHBIA BEMUCAWTENE
¥ CBop AaHHbIx cucTem OnucaHme:
£l NorM4eckdid yposeHb Pacxop F3
Bl JKcNepUMEHTaNbHIA
F3
F4
T PP1
T_FP3 Owwbka: 6:Ha 1 1
T PPs | 6:HapyweHne HWkHel npeaynpeanTenbHOM rpaHNLbI
P PP MepeMeHHas:
P_PP3 EneHnua MamepeHna: [TN
P_PP5

3akpuiTie KWE HiH. pab. rpatnda: C}

P3 BepxH. pab. rpanuua:

;ﬂ HuH . aBapWitHan rpaHuLa;
Y3enyNera | BepxH. aBapuitHan rpakmua (90

glmsus HupkH . NpefynpeaMTensHan rpaHuLa;

KpaH K7

BepxH. NpedynpeinTensHan rpaduLa: _
F PP E P peaynp paHuL,

D

oy
=

Puc. 11. Bknanka "AtpuOytsr" mapamerpa "F3" Momynst IOrn4eckoro ypoBHsI.
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4. Pe3epBUpOBaHNE HCTOYHUKOB TaAHHBIX

PesepBupoBanne BOOOIIE M HCTOYHUKOB JAaHHBIX B YAaCTHOCTH CIYXHUT JUIsl TOBBIIIEHHUS OOLIETO
YPOBHSI OTKA30yCTOWYMBOCTH PEIICHUsS MYTEM BKIIOUEHUS AyOJIUPYIOIUX Y3J0B B COBMECTHYIO paldoTy C
OCHOBHBIM Yy3J70M. B ciydyae c6osi OCHOBHOrO y3ja HPOMCXOAMT MOJAXBAaT (PYHKLIMHA OCHOBHOTO Yy3ja
pe3epBHBIM. HacTo cxeMa pe3epBUPOBAHUS MOXKET paboTaTh W B PEKUME paCHpeeeHUs Harpy3Ku
MEXJ1y COBMECTHO pabOTalOIIMMHU y3JIaMH.

o

n

(wm
. | 1ONb30BATEND
i
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 BEPTUKATILHOE PE3EPBUPOBAHMUE.

B cnyuae ¢ noacucremoit «C6op nanueix» cucrembl OpenSCADA pesepBupoBaHue AaHHBIX (puc.12)
BBITIOJHACT (PYHKIIUHU:

 PesepBupoBanue mexanuszma cbopa JaHHbIX. OObIYHO 3Ta (QYHKIMS peanusyercss 6e3 0coObIX
MEXaHM3MOB IYTEM NPOCTOrO 3allyCcKa MapajUlebHBIX pPE3EPBHBIX CTAHLUUN C OJMHAKOBOM
KOH(pUrypauuei u padoTaromux HezaBucuMo. OJIHaKO B Cilydae BBIIOJIHEHUS cTaHIMEH (QyHKIMH
IIVIK Takoe noOBEIEHUE HEAONMYCTHMO II0 NPUYMHE OJHOBPEMEHHOW BBIJAYM YIPABIISIOLINX
BO3JIEUCTBUI M OTCYTCTBUSI CHHXPOHH3AUHU JaHHBIX BBIYMCIATEIICH.
- KomneHncanus norepu JaHHBIX HAa BpeMs IPOCTOs y3Jla 3a CYET apXWBa PE3EPBHOIO y3Ja.
[IpenycMoTpeHsl nBa MexaHM3Ma KOMIIEHCAMH. [IepBbII 1 OCHOBHOM MEXaHN3M OCYILECTBIISIET
3arpy3Ky Y4YacTKOB apXMBa M3 PE3E€PBHOM CTAHLMM B MOMEHT 3allycKa CTaHIMM B IIEJIOM WIH
OTJIETbHBIX KOHTpoJUIepoB mojcucteMbl "DAQ". YuacTok apxuBa 3ampanimBaeTcs C MOMEHTa
MOCJIEIHEN 3aluch B JIOKAJBHOM apXHMBe M MO Tekymiee Bpems. [nyOmHa 3ampoca mpu 3ToM
OTpaHUYMBACTCS YKa3aHHWEM Ipe/IeIbHOT0 BPEeMEHU B KOH(UIrypauuu pe3epBupoBaHusi. Bropoii,
JIOTIOJIHSAIOIINN MEXaHHW3M, OCYILECTBJISIET 3allOJHEHHE JbIp B apXUBE B MOMEHT (PaKTHUYECKOIO
3arpoca MoJIb30BaTess K 3TUM JAaHHBIM. Takoi MoaX0/ ¢ OJHOW CTOPOHBI MTO3BOJIIET OCYIIECTBUTH
MIPOTHO3UPYEMYIO TI0 BPEMEHHM CHHXPOHHU3AIMIO TPHU CTapTe, a ¢ JAPYrodl CTOPOHBI (PaKTHYECKH
UCKJIIOYAeT MOTEPI0 JaHHBIX MPHU YCIOBUM pabOThl XOTs Obl OAHOM CTaHIMM B TEYEHHE BCErO
pabouero BpeMeHH.
- Pacmpenenenuie Harpy3ku 1mo cOOpy MAaHHBIX Mexay y3namu. llpu co3maHuM CIOXKHBIX
pacnpenesIEHHBIX CUCTEM MOJKET OKa3aTbCsl BAXKHBIM BOIIPOC IPOTHO3MPOBAHMSA M ONTHUMH3ALUU
oOuieil mpousBoAMTENbHOCTH cucTeMbl. C yué€TOM TakuxX 3ajad MEXaHU3M pPEe3epBHUPOBAHUSA
IpegycMaTpuBaeT MCIIOJHEHHE 3ajad cOopa JAaHHBIX OTAEIbHBIX HCTOYHHKOB (KOHTPOJUIEPOB
OpenSCADA) Tonbko Ha ofHol craHuuu. [Ipu 3TOM 3amauM OCTalbHBIX CTAHIMM MEPEXOIAT B
pEKUM CHHXPOHU3ALMM JIaHHBIX C MCIHOJHSAIONMIEH cTaHuuei. B ciydae mnoTtepu CBs3U C
UCTIOJHAOLIEH CTaHIMel 3amycKaeTcs 3a1a4a JOKalIbHOro coopa naHHsIx. [IpeqycmoTpena takxke
BO3MO>KHOCTb ONTUMAJIbHOI'O pacrlpe/ielieHue Harpy3Ku UCIIOJIHEHUS 3a/a4 cOopa JaHHbBIX TPYIIIbI
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KOHTPOJUIEPOB MEKIY CTAHIHSIMH.

« Onrumu3zals Harpy3Kd Ha BHEITHUE NCTOYHUKH JIAHHBIX 33 CYET 3ampoca JaHHBIX Y BHEIIHETO
HUCTOYHUKA TOJBKO OJHUM Y3JIOM. B TIpakTWKe YacTo BCTPEYAIOTCS BBICOKOHATPY)KECHHBIC
WCTOYHUKHU JaHHBIX WX UHTep(ENChl T0CTyna K UCTOUYHUKAM JTAHHBIX, A7 KOTOPBIX Jaxe cOop
JTAHHBIX OJHOW CTaHIIMEH MOXKET OBITh TIPOOJIEMON U TOTPEOYET CHIDKEHUS IEPUOJMIHOCTH cOOpa,
T.C. KauecTBa JaHHBIX. MEXaHHW3M pEe3ePBHPOBAHUS, KPOME DPACIpPEICIICHHUs] HArpy3KH MEXIy
CTAaHIIMSIMH T10 OINMCAHHOW BBINIE CXEME IMO3BOJIICT CHSTH JIONMOJHUTEIBHYI) HArpy3Ky Ha
WCTOYHHUK JJAHHBIX M €r0 MHTEP(EHChI, TEM CaMbIM IOBBICUB Ka4e€CTBO JJAHHBIX.

- IlpemoTBpaiieHne HEKOTOPOTO OTJIMYHMS JAaHHBIX Ha pa3HBIX y3/ax, CBSA3aHHOE C
HECOBIIQICHUEM MOMEHTOB BpPEMEHHM IPH HE3aBHCHMOM COOpe JaHHBIX OTICIBHBIMH Y3JIaMH
nyTéM TOJYYCHHUs JAHHBIX y CTAaHIMM C aKTHBHBIM KOHTPOJUIEpOM. B cHcTeMax BBICOKOM
OTYETHOCTH C PE3EPBUPOBAHUEM JIOJDKHO OBITh HUCKIIOYCHO WM CBEJICHO K MHHUMYMY
pPacxXoKICHUE B JIaHHBIX HA Pa3HbIX CTAHIIMAX, YTO MOIPa3yMEBaET PeabHbIN cOOp JaHHBIX OJHOMN
CTaHIIMEW U CHHXPOHHU3AIMIO C STUMH JTaHHBIMH OCTAJLHBIX CTAHIIUH.

Hactpoiika pe3epBupoBaHMs HAaYMHAETCS C JO0ABIECHUS PE3EPBHBIX CTAHIIMA B CIHUCOK CHCTEMHBIX
cranuuii OpenSCADA Ha Bkinagke "[loncucrema" moncucremsl "Tpancmopts!" (puc.13). anee Bes
KOH(HUTypamus pe3epBUPOBAaHUS TPOM3BOIUTCA BO BKIaake '"PesepBupoBanme" moncucremsr "COop
naHHbIX" (puc.14).

QT Configurator of OpenSCADA: Station 1

,_._;:a. [m]
dalin  PepakTupoeadwe  Bupg  Momows  QTStarter
200 28
8 8000 = = B
|l-'1ru'|n
) Station 1 g Modcucmema: TpaHcnopmesl
";-. Basbl gaHHbIx
|4} BesonacHocTs Mogecvetema | Mogynn | Momouwp |
¥ TpaHcrnopTel
les TPAHCMOPTHBIE MPOTOKONB! CMCTEMHBIE BHEWHWE XOCTHL [W|
/| CBop akkeix MepeYeHs BHEWHWE XOCTOR!
| ApxMEbI
@ CnewansHee Il | Mma | TpaHcnopT | Appec Monb3cEaTeNk | Mapono |
S Monsaosarenscke uHTep 1|stz Station2 Coketel  TCPocalhost10011  roct
) ¥YNpae neHvE Mogynamm
* Ireman
] [roman|

Puc. 13. Bxnaaka "Iloncucrema" noacucremsl "TpancrnopTs”.
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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 "PesepBupoBanue” noacucreMs! "COop qJaHHBIX".

3amauya OOCIIy)KMBaHMSI MEXaHM3Ma pEe3epPBUPOBAHUS 3allyCKaeTCsl BCErJa M HUCHOJHSIETCS C
NEPUOTUYHOCTHIO, YCTAHOBIIEHHON B COOTBETCTBYIOIIEM KOH(UTYpallMoHHOM Toje. PeansHas pabora mo
OCYIIIECTBIICHUIO PE3EPBUPOBAHUS OCYILECTBISETCS MPU HAIMYUK XOTsI Obl OHON PE3epBHOM CTAHLIMU B
CIIMCKE CTAaHLIUU U IPEIOoIaraer:

« KouTponb 3a coenrHeHnEM ¢ BHEIIHUMU CTaHUUSAMHU. B mporiecce KOHTPOIISI OCYLIECTBIISIOTCS
3alpochl K yHalEHHBIM CTaHIMAM 32 OOHOBIIEHHMEM MH(OpPMAaIMM O HUX M NpoBepke cBsi3u. B
cllyya€ IIOTEpU CBS3M CO CTaHIMEH IOBTOP IOJKIIOYEHHMS K HEH OCYLIECTBISETCS 4Yepes
IPOMEKYTOK BPEMEHH, YyKa3aHHbIH B KOH(UIYpallUOHHOM II0JI€ HMHTEpBaja BpPEMEHH
BOCCTaHOBJIEHUs coeauHeHus. B none "KuB" ctaHuum oToOpakaeTcst TEKyllee COCTOSIHUE CBSI3H.
B nosie "Cuéruuk" npeacTaBiieHO KOJUYECTBO 3alIPOCOB, OCYIIECTBIEHHBIX K YAaIEHHOW CTaHIUH,
WK e BpeMsl, OCTaBLIeeCs AJIsl OCYLIECTBICHUS CIEIYIONIECH MOMBITKN COEAUHEHHS ¢ TOTEPSIHHON
ctanuuy. B mose "3amymieH" NpUBOAMTCS NEpEeYeHb AKTHBHBIX KOHTPOJUIEPOB Ha YyAANEHHOU
CTaHLUH C IPU3HAKOM JIOKAJIbHOI'O UCIIOJIHEHMSL.

- JlokampHOE IUTAHMPOBAHME MCIIOJIHEHUS KOHTPOJUIEpOB B  pe3epBe. [lnanupoBaHue
OCYIIIECTBIISIETCS B COOTBETCTBHHM C YPOBHSIMH CTaHIMH W TPEINOYTCHUSMHU HCIOTHEHUS
KOHTPOJLIEPOB.

« BBbI30B (QyHKIIMM CHHXPOHM3ALWHU JAHHBIX JJIS JIOKAIBHBIX KOHTPOJUIEPOB, pabOTAIOIIUX B
peKUME CHHXPOHM3ALlMM JAHHBIX W3 BHEUIHMX CTaHUMH. B mpormecce BbI30Ba ocCyliecTBiseTCs
MIOArOTOBKA 3alpoca K JaHHBIM YyAaJNEHHOW CTAaHUUM MJI1 I[apaMeTpoB B KOHTPOJUIEpE U
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OTTAJIKUBAsCh OT BPEMEHM Ipouuioro 3ampoca. 1lo 3ampocy BO3BpamaroTCsi TOJIBKO 3HAYEHUS
MOJU(UIMPOBAHHBIX aTPUOYTOB U TOCIIEAOBATEIFHOCTh 3HAUCHHUN W3 apXHBa B Cllyyae MOTEpH
HECKOJIBKMX LIUKJIOB 3HAYECHHM.

Jns KOHTpoys 3a BpEeMEHEM, 3aTpayeHHBIM Ha BBHINOJHEHHE IUKIA 3a/Jaddl  0O0CTy>KWBaHUs
pe3epBUPOBAHUS MPEIYCMOTPEHO ToJie ctaryca. [Ipu mpuOIMKeHHH PealbHOTO BPEMEHHU BBITIOTHCHHS K
UKy 3aJ1a4¥ OOCITY)KHBAHUS PE3CPBUPOBAHUS PEKOMEHIYETCS YBEJIUYHUTh MMEPHOIUIHOCTh MCIIOJTHEHUS
9TOM 3agaun!

Hns xontposuiepa moxacuctembl "COoOp HaHHBIX" TPETYCMOTPEHBI PEXKHMBI ACUMMETPUYHOTO U
CUMMETPUYHOTO pPe3epBUPOBaHUA. ACHMMETPUYHOE PE3epPBUPOBaHUE paboTaeT ¢ TOW KOHQUTypanuen
KOHTpOJUIepa YOalEHHOW CTaHIMHU, Kakas €CTh M He mbITaeTcs €€ 0000mars. CUMMETPUYHBIA PEXUM
MOJIpa3yMeBaeT CUHXPOHU3AIMIO KOH(UTypaly KOHTPOJUJIEPOB CTAHIMK ¢ KOH(UTrypanueill cTaHuuu
HAUBBICIIIETO YPOBHS, a TAKXKE MPEIOJIaracT BHECCHHE N3MCHEHU B KOH(DHUTYpaINIoO BCeX KOHTPOJIICPOB
CTaHIIMHI NIPU U3MEHEHUH €€ Ha OAHOM U3 cTaHIMi. Ha TaHHBII MOMEHT ATOT pEXKUM HE peaan3oBaH!



	Сбор данных в OpenSCADA
	Введение
	 1. Методы сбора данных
	 1.1. Простой синхронный механизм сбора
	 1.2. Простой асинхронный механизм сбора
	 1.3. Пакетный механизм сбора
	 1.4. Пассивный механизм сбора

	 2. Виртуальные источники данных
	 3. Логический уровень обработки данных
	 4. Резервирование источников данных


