Coop nannbix B OpenSCADA

Poman CaBouenko (rom_as@oscada.org)

8 amp, 2011


mailto:rom_as@oscada.org

OrnaBneHue

COOD AAHHDBIX B OPENS C AD A . ..o et 1
TS TSY (ST 1= 3

1. METOOBI COOPA LAHHDBIX ... eeeee e e e e e e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eneeeeneenneees 5
1.1. MNPOCTON CUHXPOHHDBIA MEXAHUSM COODA. ... ceeneeeeeeee e e e e e e e e e e e e e e eeens 5

1.2. [MpOCTON aCUMHXPOHHBIN MEXAHU3M COOPA. .......ccceeeeeeeeieeeeee e 6

1.3. [TAKETHBIA MEXAHMBM COODA. ... ceeueeeeeeeeee e e e e e eee e et e e e e e e e e e e s eea s e s easea s e eenaeenenns 7

1.4. [1aCCUBHBINA MEXAHUBM COOPE .. ... eeneeeeeee et e e e et e e e e e e e e e e e eneens 8

2. BUPTYANbHBIE UCTOUHUKU LAHHDBIX. ... cu i eeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e n e e eeens 10

3. Jlorn4eckmnit YPOBEHb OOPAOOTKU LAHHDBIX ... cceueeneeeeeeeeee e eee e e e e e e e e e eee e e e e e e e e e eeeeeneennns 12

4. Pe3epBUPOBAHNE UCTOUHUKOB JLAHHDBIX. ... .eeueeueeeneeneeeeaeeeaeeee e e eeeeeeeneee e e e e eeaereneeeerereeenees 17

C6op pgaHHbIx B OpenSCADA 2



BBenenue

C6op nmannubix SCADA(Supervisory Control and Data Acquisition)-cuctemsl siBisieTcss €€
HEOTHEMJIEMON YacCThlO, KOTOpas 3aHUMAETCS IOJIyY€HHUEM JaHHBIX U3 HCTOYHHKOB Pa3IM4YHOIO
npoucxoxaenus. Ilpupona naHHbelX, ¢ KoTopeiMu pabGotaer SCADA, xapakrepusyeTcs CHUrHaJaMH
0a30BBIX TUIIOB 3Ha4Y€HUH (11€J10€, BEIIECTBEHHOE, JIOTUYECKOE U CTpoka). CHUrHasibl M3MEHSIOTCS BO
BpEMEHHU M 00J1a1aeT UCTOpUEH, *Ku3HbI0. B Teopun ynpasnenus texHosorndeckumu npoueccamu (TII)
[I0Jl CUTHAJIOM IOHMMaeTcsl 3HaueHue natdumka ycraHoBku TII B xome AILIIL, "ceipoit" curnan win B
peasibHOM 3HaueHuMU. CHUTHaJIbl MOTYT OOBEAUHSTHCS B TPYMNNbl IO CMBICIOBOM Harpyske, 4acTo
HasbIBacMble nlapaMeTpaMu. Hanpumep, pa3BUTble HCTOYHUKHU JAHHBIX MOTYT IIPEIOCTABIATh CTPYKTYpPbI
apaMeTpoB C MpeAoINpeneaEéHHbIM Ha0OpOM CBSI3aHHBIX cUTHaNoB. KpoMe HemocpencTBeHHOro cbopa
JAHHBIX B (YHKLMU 3TOrO MEXaHHW3Ma TaKXe BXOJHUT M Ieperaya BO3JEHCTBMH Ha MCIOJHHUTEIbHbIE
ycrpoiictBa ynpasiaenus TII; oObIYHO 5TO 3aIBMKKH, HACOCHI M pEryNHpYIOLIME KiamnaHa. B
COBOKYITHOCTH 3TOT Mpoliecc moyryurs Ha3Banue Y crpoiictBo Conpspkenus ¢ O6wektom (YCO).

VlcTOYHUKY JaHHBIX XapaKTePU3YIOTCS OOJBIIUM Pa3HOOOpa3reM, KOTOPOEe MOKHO YCIIOBHO pa3ieliuTh
Ha TPH TPYIIIIHL.

« Hcrounuku "ceipbix" maHHBIX, npepocrtasisomme koa ALl wmam ypoBHM AMCKpPETHBIX
CUTHAJIOB, a TakXKe BKJIIOYAIOIIME TMpocTelryio 00paboTky. OOBIYHO 3TO MOAYIH
paccpenoroueHHoro YCO wuiau mpocTeuire MPOMBIIIICHHbIE MPOTPAMMHUPYEMBbIE JIOTHYECKUE
koHTposueps! (IJIK).
«  Mommnsie npomeiieHHbie [TJIK, obmanatomuye 3HaYNTEIPHON BRIYUCTUTEIFHOM MOIIIHOCTBIO U
BO3MOXXHOCTBIO (DOPMHUPOBAHUS CIIOKHBIX TAPAMETPOB C PA3IUYHON CTPYKTYPOH.
- JlokanpHble WM COMYTCTBYIOIIME MCTOYHUMKM JAaHHbIX. Hampumep, YCO B Buae miar
pacliupeHusi, a TaKXke JJaHHBIE amnmapaTHOrO W MIPOTrPaMMHOTO OKPYKEHHUs, B KOTOPOM
(GYHKIIMOHUPYET CUCTEMA.

Pa3zHooOpa3zne HMCTOYHMKOB IAaHHBIX IOPOIMIO OOJBIION CHEKTP MEXaHHW3MOB JOCTyNma K HHUM.
JlokanbHbIe UCTOUHUKHU JTAHHBIX PAa3INyalOTCs MHTepdeiicaMmu nporpammupoBanus npuioxkenus (API), a
CEeTeBbIe MCTOYHHKH, B CBOIO OUYepelb, TPAHCIIOPTHBIM M MPOTOKOJBHBIM YPOBHSIMH B3aHMOJCHCTBHS. B
IIEJIOM 3TO MPUBENO K TOMY, 4TO J00aBJI€HHE MOIACPKKA HOBOI'O MCTOYHHKA JaHHBIX TPeOYeT CO3IaHue
MOJYJIsl CONPSDKEHHS WIIM JipaiiBepa. YUHTHIBas ke OoJblIoe pazHooOpa3ve MCTOYHHKOB, 3TO KpaiiHe
HaKJIaJHO, W (aKTUYECKH HepeaJbHO OXBATUTHh BECh CIIEKTP pBIHKA TAaKUX YCTPOMCTB. CuTyaums
HECKOJIBKO YIPOIIAETCsl C CETEBBIMU UCTOYHUKAMU OJlarojiapsi HAIMYHUIO pAa CTaHAAPTHBIX U CBOOOTHBIX
MPOTOKOJIOB B3aUMOJCHCTBUS, OJJTHAKO MHOTHE UCTOUHUKH BCE JK€ MCIIONIB3YIOT COOCTBEHHBIE TIPOTOKOJIBL:
3aKpBIThle KOMMEPUYECKUE WM MPOTOKOJIbI, 3aBsA3aHHBIC HA 3aKPHITHIC MEXAHU3Mbl OTPAHUYEHHOTO Kpyra
KoOMMepuecKkux ornepanoHHbIx cucteM (OC).

B Tepmmnaax cuctemsl OpenSCADA mnpenocTaBistoTCs CIEIYIONUE OOBEKTHI I OOCTYKHUBAHHS
MexaHu3Ma cOopa JaHHBIX:

« ATpulGyT — OOBEKT OTpa)K€HHUS MAHHBIX CHUTHAJIa, BKIIOYAET TEKyllee 3HAYCHHE C TUIIOM
CUTHAJIa U UCTOPUIO U3MEHEHHMSI 3HAYCHUH;
- Ilapamerp — o0OBEeKT rpynmbl aTpuOyTOB (CUTHAJIOB) CO CTPYKTYPOH, COOTBETCTBYIOLIEH
0COOCHHOCTSIM OTAENBHO B3TOTO UCTOUYHUKA JAHHBIX;
- Konrpomnep — 00BEKT OTAEIBHOrO YCTpPOWCTBA JMaHHBIX. Kak MpaBuiio, 3TO OTIEIbHBIM
Moaysb Y CO uinm ycrpoictBo npomsiniieHHoro TTJIK.

Jis yuéra ocoOCHHOCTEH paszIMUYHBIX YCTPOWCTB cOOpa JaHHBIX, a TAKXKE Pa3IMYHBIX MEXaHU3MOB
B3aumojeiictusi B OpenSCADA mnpeagycmorpena mnoacuctema "COop AaHHBIX", KOTOpas SBISETCS
MOAYJIbHOW. B KauecTBe MOAY/IS MOACUCTEMBI BBICTYNAET JpalBEp AJIA CONPSKEHUS C HCTOYHUKOM
JAHHBIX OTJENBbHOrO Tuna. Kaxaplii MOylb MOXKET cOAepk aTb KOHPUIYpallli0 HECKOJIbKUX YCTPOWUCTB
storo Tuma B Buae o00bekToB "Kontpommep" cucrembr OpenSCADA. OO6mas cxemMa OOBEKTOB
noncuctemsl "COOp naHHBIX" H300paXkeHa Ha PUCYHKE 1.
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Puc. 1. Cxema noacucrems! "COop gaHHBIX".
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1. MeToanbl cOoOpa JaHHBIX

YuuTsiBas pa3iMuue CBOMCTB UCTOYHUKOB JAHHBIX, a TAK)KE€ BO3MOXKHBIE BAPUAHTHI B3aMMOIEHUCTBUS,
MeTO/Ibl cOOpa JAHHBIX MOXKHO Pa3/IeIUTh Ha MPOCTON CUHXPOHHBIH, IPOCTOM ACHHXPOHHBIN, TAaKETHBINA U
[IACCUBHBIN.

B paccMoTpeHnr MeXaHH3MOB HIDKE OYIyT y4acTBOBAThH CIEAYIONINE OOBEKTHI:
+ ObjectSCADA — mo60it 00bexkT SCADA-cucTeMbl, oOpamiaronuiics 3a 3Ha4eHUEM CHUTHAIIA,
HampUMep, ApXUBBI U BU3YaIIU3aTOPHI;
- DAQParamAttribute — aTpubyr mapamerpa noacuctembl "COOp HaHHBIX", BBICTYNAIOIINN
MOCPEIHUKOM B JOCTYINE K 3HAUCHUIO CUTHAJIA UCTOUYHUKA JaHHBIX;
«  DAQParamAttributeArch — o0bekT apxuBa aTpuOyTa;
+ HardwarePLC — 00beKT ncTOYHMKA TaHHBIX, HAIPUMEP, MOJYJIH paccocpeaorodeHHoro Y CO
nnu npoMbiuieHssie TJIK.

1.1. IIpocToii CHHXPOHHBINH MeXaHHU3M cOopa

MexaHu3M XapakTepu3yeTcs 3alpocaMd K MCTOYHUKY JaHHBIX CHHXPOHHO C 3alpPOCOM K aTpuoOyTy
napametpa (puc.2). JlaHHBI MeXaHU3M OOBIYHO MPUMEHSETCS MPHU PaboTe C JIOKATbHBIMA MCTOYHUKAMU
JTAHHBIX, XapaKTEPU3YIOIIUMHUCS HU3KOH JTaTEeHTHOCTHIO, T.€. 33/IEPKKOM B 0TBeTe Ha 3arpoc. C MoMOIIbI0
ATOr0 METOJIa MOYKHO IIOJIYYHTh aKTyaJIbHBIC JaHHBIC HEMOCPEACTBEHHO C 3alpPOCOM, OJHAKO BpeMs
3ampoca 00beKTa OyJeT BKIIOYATh BPeMsl TPAHCIIOPTUPOBKH U 00paOOTKH 3apoca UCTOYHUKOM JTaHHBIX.

: DAQParamAttribute : HardwarePLC : DAQParamAttrioute || - HardwarePLC

: ObjectSCADA | : ObjectSCADA |

. 1: setVal( .
| 1: getVal() __. 2: valueRequest() | ) | 2: valueSend()

| |
| |
""_._I . I ¥ | »
| ] N i
‘ |

X |

Puc. 2. [luarpamma nociie1oBaTeIbHOCTH B3aUMOCHCTBUS MIPU CUHXPOHHBIX 3apocax.

B cootBercTBHH C aMarpaMMoOl BBIIIE MBI IOJIYYaeM CICIYIONIYIO TOCIEIOBATEIBHOCTh 3alpPOCOB
MOJTyYEHUS TAHHBIX U UX TIEPeIaun:

- o0bexkT SCADA-cucrembl nUI€T 3ampoc 3HA4YeHUS K OOBEKTy aTpubyra mapameTpa
DAQParamAttribute::getVal();
« 00beKkT arpubyTa TapameTpa, TMOJYyYMB 3alMpoc, MNUIET €ro HMCTOYHUKY JIaHHBIX
HardwarePLC::valueRequest();
 HMCTOYHHK JIaHHBIX, 00paboTaB 3ampoc, BO3BpAIAeT Pe3yibTaT;
+ 00BeKT aTpubyTa mapameTpa, MoJYIHB Pe3yJIbTaT, Bo3BpamaeT ero 00bekty SCADA-CUCTEMBI.

B OpenSCADA Takoif MexaHu3M peanu3yroT cleayromue Moaynu nojacucrems! "COop faHHBIX".
« ModBus — Monynb AOCTyNa K JaHHBIM HCTOYHUKOB IMOCPEJICTBOM CEMEHCTBA MPOTOKOJIOB
ModBus. B Mmoayne peann3oBaH CHHXPOHHBIN PEXUM TSI 3aHCH JaHHBIX.
DiamondBoards — monyns nocryna k naaabiM PC/104 miat ¢pupmsr Diamond Systems. [Tnatst
PC/104 pasmemarorcs Ha ISA-mmHe, CclIeA0BaTENbHO SBISAIOTCS JIOKAIBHBIMA W JOCTYITHBI
CpaBHUTEIBHHO ObICTPO. B pexxnmMe cOopa JaHHBIX HE MO MPEpHIBAHHUIO JOCTYN K 3HaueHusM AL
OCYIIECTBIISIETCSI CHHXPOHHO. Pexum 3armucu 3HavueHus [{AIT Bcerna paboTaeT CHHXpOHHO.
« DAQGate — monynpb oTpaxkeHUs 00BEKTOB KOHTposiepoB yaanéHHbIXx OpenSCADA-cTanmii
Ha JIOKaJbHY!0. B Moyne peann30BaH CHHXPOHHBIN peXUM IS 3aIMCH TAaHHBIX.
« BlockCalc — BbluMcnuTenb Ha A3bIKe OJIOUHBIX CXeM. B kKauecTBe MCTOYHMKA JaHHBIX B HEM
BBICTYNAET II0JIb30BaTeNbCKasi OJ04YHas cxema. ATpUOYTHl THapaMeTpoB MOIYJISl CHHXPOHHO
oOparmiaroTcs K BX0J1aM/BbIX0/1aM OJIOKOB OJIOYHON CXEMBI.
« JavalikeCalc — BbpuMcuTENs Ha Java-momoOHOM S3bIKe BBICOKOTO YpOBHS. B kauecTBe
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HCTOYHUKA JIAaHHBIX B HEM BBICTYNAeT MOJIb30BaTelbCcKasl MporpaMma Ha Java-moJoOHOM S3BIKe.
ATpuOyTHI TapaMeTPOB MOJYJS CHHXPOHHO OOpAmIaloTCs K BXOJaM/BBIXOJIaM MOJIb30BATEIbCKOM
BBIYUCIIUTEILHON (QYHKIIUH.

« LogicLev — MoOIylb JOTUYECKOTO YPOBHS MapaMeTpoB cOopa JaHHBIX, JeTalbHee O HEM B
paznene 2. B kadyecTBE HCTOYHHMKA J@HHBIX 3TOTO MOJYJS BBICTYMAIOT APYTHe TapameTpbl
noacuctemMbl "COOp MaHHBIX" W KOHTEKCT WCIOJHEHHUs ImabjioHa TMapaMeTpoB. ATPUOYTHI
MapaMeTpoB MOJYJSl CHHXPOHHO OOpamliaroTcsl K aTpudyTam JApPYyruxX I[apamMeTpoB B PEKUME
OTpakeHUsl mMmapaMeTpoB TmoacucTeMmbl "COOp maHHBIX" WJIM K BXOJaM/BbIXOJaM KOHTEKCTa
WCTIOTHEHUS 11a0JI0Ha B peKUME paOOTHI MO MA0IOHY.

1.2. IIpocToii aCHHXPOHHBII MeXaHU3M cOopa

MexaHu3M XapaKTepu3yeTcsl 3alpocaMH K MCTOYHUKY JaHHBIX HE3aBUCHMO OT 3ampoca K aTpuodyTy
napameTtpa (puc.3). OOBUHO 3ampOChl K HCTOYHHUKY JAHHBIX OCYIICCTBISIIOTCA TEPHOIUYECKA B
COOCTBEHHOM 3aJlaue Ompoca OTACIBHO B3SITOr0 KOHTpOJUIEpa U OJOKaMHU MO HECKOJbKO CHUTHAJIOB. [Ipn
ATOM 3alPOCOM K aTpuOyTy MapaMmeTpa BO3BpaIlaeTcsl 3HaUeHHe, MOyYeHHOE TOCIETHIM CEaHCOM CBS3H
C HWCTOYHUKOM JIaHHBIX. JlaHHBI MexaHM3M OOBIYHO NpPUMEHsETCs Mpu padoTe ¢ yAaICHHBIMU
(ceTeBBIMM) UCTOYHUKAMU JAHHBIX, XapaKTePU3YIOIIUMHUCS BBICOKOW JTATEHTHOCTHIO, TO €CTh 3a/IEPIKKON B
OTBETE Ha 3aIpoc.

C IIOMOIIBIO 3TOI0 METOJa MOXKHO 00eCIeYnTh OINITUMHU3AIUIO BPECMCHHOT'O pECypca, 3aTpa4CHHOI'0 Ha
OIWH CHUI'HajJl, U TEM CaMbIM YBCIWYHUTL MAKCHMAJILHOC KOJHWYCCTBO OIIpPpallMBACMbIX CHUIHAJIOB 3a
HHTCPBAJI BpEMCHHU OIIpOCa.

B kagectBe npumepa paccmotpuM npombinuieHHbd T1IJIK Siemens S7-315 npu ompoce ero no muHe
Profibus (1,5 M6wut/c). Cpennee Bpemst o6padbotku MPI-3ampoca a3tum koHTpouiepom coctaisieT 30 Mc.
Ecnu ucnonb30BaTh CHHXPOHHBINA MEXaHU3M IS KaXKJ0TO CUTHAJIA, T.€. OJMH 3allpOC Ha KaXKJIbIi CUTHAJI,
TO B TEUYEHHH OJHOM CEKYHIbl MbI CMOXEM MOJYYUTh OKOJIO 33 CUTHaJIOB. A €CIU NPUMEHUTH
ACUHXPOHHBIM MexaHu3M, T.e. B ogHoM MPIl-makere mnomydarp go 220 Oaiit wnum 110 curnanos
LIEJIOYHMCIIEHHOIO TUIa Ha 16-pa3psaoB, TO Mbl CMOXKEM 3a OJHY CEKYHAY MOJIy4duTh 10 3630 curHaios.
Kak mMoxxHO BUIETh, 23)(HEKTUBHOCTH ACHHXPOHHOTO ME€XaHW3Ma B JaHHOM ciiydae coctasisier 110 pasz, a
MMEHHO 3HaUeHHE MaKCUMallbHOM éMKocT MPI-mmakera.

HemoctatkoM acHHXpOHHOTO MEXaHW3Ma SIBJISETCS TO, YTO 3alpoC 3HAYEHHUs aTpuOyTa mapamerpa
BO3BpAILlAET HE AaKTyaJlbHO€ HAa MOMEHT 3ampoca 3HAueHHE, a 3HAaY€HUE IOCJIEeJIHEro ceaHca Ompoca
KOHTpoJuiepa. Brpodem, ecinu ydecTb, YTO UCTOYHUK JAHHBIX MOKET OOHOBIATHCS C MEPUOTUYHOCTHIO
anmapaTHbelx orpannuyeHud AIlll, ma u camum JaT4MKKM MOTYT MMETh ONpEAEIEHHBIE OTPAHUYEHUS B
CKOPOCTH pEaKIMH, TO MPUMEHEHHE AaCHHXPOHHOTO MeEXaHW3Ma cOopa MOXKET HUMETh CephE3HBIC
OCHOBaHHMSI.

[IpuMeHeHrne acCHHXPOHHOTO MexaHu3Ma s 3anucu 3HadeHuil B [1JIK sBnsercs 1ocTaTouHO pelKum
SIBJICHHEM, TIOCKOJIBKY 3aliCh 3HAYECHWM OOBIYHO TOJpa3yMeBaeT BoznencTBue omeparopa Ha TII.
Omneparop mo (paxkTy AOCTATOYHO PEIKO BHOCHT KOPPEKTHUBHI B MPOIIECC, CIEIOBATENBHO, 3aUCh MOXKHO
BBITIOJIHATh CUHXPOHHO. OHAKO CYIIECTBYIOT CUTYyallMH, Hanpumep, ynpasieHue TII perynstopamu Ha
SCADA-cucteme, BeimomHstome Gynkiuu cpenbl ucnoanenus [1JIK.
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: DAQParamAttribute : HardwarePLC : DAQParamAttribute : HardwarePLC
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Puc. 3. JluarpamMmMa nocneaoBaTenbHOCTH B3aUMOIEHCTBUS IIPU aCHHXPOHHBIX 3alpocax.

B cooTBeTcTBUU € 1HarpaMMoii BbIIIE MbI MTOJTYYaeM CIEAYIOUIYI0 KapTUHY:
« 00BekT arpubyra mapamerpa (WM BBIIIECTOANINN OOBEKT KOHTPOJIEpA) BBHIMOTHSIET
nepuoanyeckne 3anpockl HardwarePLC::valueRequest() mist momydeHus 3Hau€HUs CUTHAIA WU
TPYIIbl CUTHAJIOB;
+ TIOJyYEHHbIEC 3HAYCHUS CUTHAJIOB Pa3MEIaloTcs B 00bEKTaX aTpUOYTOB MapaMETPOB JIOKAJIbHO;
+ o0bekT SCADA-cuctemMbl mpi€T 3ampoc 3HAUYCHHUS K OOBEKTYy arpubyTa Iapamerpa
DAQParamAttribute::getVal() m momydaer coxpaH€HHOE JOKAJIBHO 3HAYCHHE MPEABIAYIIETO
ceaHca onpoca UCTOYHUKA JTAHHBIX.

B OpenSCADA Takoif MexaHu3M peanu3yroT clieayromue Moaynu nojacucrems! "COop gaHHbIX".
« Siemens — MOAynb JOCTyIA K JJaHHBIM KOHTpOJUIEpoB GupMbl Siemens cepuu S7. B nanHOM
MOJlyJie ACHUHXPOHHBIM pPEXHM peaJin30BaH Kak JUIsl YTEHHs JAHHBIX, TaK U JJIS HUX 3aIlHCH
(onuumonansHO) Ha TTJIK.
+ ModBus — MOynb 1OCTYIA K TaHHBIM UCTOYHHKOB MTOCPEICTBOM CeMEMCTBa MPOTOKOI0B Mod
Bus. B Mmoxnyne peann3oBaH aCHHXPOHHBIN pPEXXUM YTCHHSI TaHHBIX.
-« SNMP — wMopaynb JOCTyna K JaHHBIM YCTpOMCTB ceru mnocpernctBoM Simple Network
Management Protocol. B Monyne peanu3zoBaH aCHHXpPOHHBIN peXKUM YTEHHSI JTaHHBIX.
- System — MOIynb JOCTyNna K JaHHbIM OKpyxkeHus wucnoiHeHuss OpenSCADA. B monyne
peann30BaH ACUHXPOHHBIM PEKUM UTEHHUS JAHHBIX.
« DAQGate — monynb oTpaxkeHHs 00BEKTOB KOHTposuiepoB yaanéHHbIX OpenSCADA-cTanmmii
Ha JIOKaJbHYI0. B Moyne peann3oBaH aCHHXPOHHBIN peXUM YTEHHSI TaHHBIX.

1.3. IlakeTHBII MeXaHU3M COOpa

[TakeTHplif MexaHM3M cOOpa JaHHBIX XapaKTepeH cOOpOM JaHHBIX KaXXJIOr0 CHTHajla IaKeTOM,
BKJIFOYAIOIIUM HCTOPUIO €ro M3MeHEeHus. T.e. 3a OJMH CEaHC OIpOCa NAaHHBIX II0JIy4aeTCs HECKOJIBKO
3HA4YEeHUH ucTOpuM curHaia. [lakeTHbII MexaHn3M paboTaeT COBMECTHO C CHHXPOHHBIM M aCHHXPOHHBIMH
MEXaHU3MaMH.

B cmyuae paboThl ¢ CHHXPOHHBIM MEXAaHU3MOM BBHITIONHSETCS (AKTUYSCKUH MpoOpocC apxuBa
WCTOYHMKA JaHHBIX JUIsI OnepaTHBHON paboTel B cucteme (puc. 2). Kak m mpocToll CHHXPOHHBIN
MEXaHU3M, €ro >KeJIaTeJbHO MPUMEHATH TOJIBKO Ha HU3KOJATEHTHBIX HCTOYHMKAX JAHHBIX WIH C
HMCTOYHHUKAMH, paboTa KOTOPBIX SBJISETCS CEAHCOBOW, HampuMep, B chepe KOMMEpPUYECKOro ydéra s
YTECHUS 3HAYCHUN CUETUYMKOB.

[Tpu paboTe COBMECTHO C aCHHXPOHHBIM MEXaHW3MOM HCTOPHS MOJYYEHBIX CHTHAJIOB OOBIYHO MPSMO
HOMeIaeTcst B apxuBbl (puc. 4), a TeKyllee 3Ha4YeHNE aTpudyTa mapaMeTpa yCTaHABIUBACTCS B ITOCIIEHES
3HayeHue rmakera. JlanHas komOuHauus »>¢ddexkTuBHa 1pu cOope OBICTPBIX HaHHBIX WIM TPH
CHHXPOHH3AIMY apXHBOB TIOCIIE TIOTEPH CBSI3U C YIATEHHBIM HCTOYHUKOM JIAaHHBIX.
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: DAQParamAttributeArch : DAQParamAttribute : HardwarePLC

| n+1: valuesReguesti)

: ObjectSCADA

n+2: setValues()

1: getValues()

3: getval()

W

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

n+4: setValues()

X

Puc. 4. JluarpamMma nocneaoBaTelbHOCTH B3aUMOAECUCTBHUS IIPU aCHHXPOHHBIX 3alpocax MaKeTHOTO
MEXaHU3Ma.

|
|
I
|
|
| 2: getValues()
|
|
|
|

B coorBeTcTBUM ¢ nuarpaMMoil BbILIE Mbl [OJy4aeM CIIEAYIOIIEe MMOBEIEHUE MaKeTHOT0 MeXaHH3Ma
NPY AaCHHXPOHHBIX 3aIpOCax:

« 00BeKT arpulyTa TmapaMeTpa WM BBIIIECTOSIIUA OOBEKT KOHTpOJJIEpA BBIMOJIHSICT
nepuoanueckue 3ampockl HardwarePLC::valuesRequest() ans momydeHHs TaKETOB 3HAYCHHIA
CHTHAJIA WJTU TPYIIIBI CUTHAJIOB;
+ TOJYYEeHHbIE  TAaKeThl  3HAUEHUH  CHUTHAJIOB  TOMEIIAIOTCS B apXWB  3alpOCOM
DAQParamAttributeArch::setValues(), a mocneqHee 3HaU€HUE MAKETOB pa3MeIIaeTcss B 00BEKTax
aTpuOyTOB MTAPaAMETPOB;
« o0bekt SCADA-cucrembl m€T 3ampoc ¢parMeHTa apxmBa K OOBEKTy aTpuOyTa mapamerpa
DAQParamAttribute::getValues(), a TOT NepeHanpaBiIseT 3ampoc K apXUBY
DAQParamAttributeArch::getValues(). B pe3ymbrate BO3Bpamaercs (parmMeHT apxuBa,
JTOCTYITHBIN TIOCIIE TIPEABIAYIIETro CeaHca Onpoca NCTOYHNKA JaHHBIX;
+ 00bekT SCADA-cucteMsl NUIIET 3aNpoC MOCIEIHEr0 3HaUeHHUsI K 00beKTy aTpulyTa nmapamerpa
DAQParamAttribute::getVal() um monydaer coxpaHE€HHOE JIOKAIBHO 3HAYCHHE MPEABIAYIICTO
ceaHca OIpoca UCTOYHHUKA JJAHHBIX.

B OpenSCADA Takoii MexaHU3M peainu3yroT cleaAyoue Moyl noacucreMsl "COop nqaHHbIX".

«  DiamondBoards — monyns noctyna k nanapiM PC/104 nat ¢gupmsr Diamond Systems. [lnater
PC/104 pasmematorcs Ha ISA-mmHe, cienoBaTeNbHO, SBISIOTCS JIOKATHHBIMH W JIOCTYITHBI
CpPaBHUTENBHO OBICTPO. B pexxume cOopa MaHHBIX MO MPEPHIBAHUIO OCYIIECTBISETCS OXKHUIAHHE
nakeToB OblcTpbIX 3HadeHHH (1o 200 kI'm) 3a oany cekynay (mo 200000 3HaueHUil B makete) u
MOCJIEAYIOIIEE pa3MEIllEeHUE TaHHBIX TAaKETOB B apXHuBax aTpuOyToB napamerpoB DAQ.

« DAQGate — Moaysb OTPaKEHUS 0OBEKTOB KOHTpOJUIepoB ynan€HHbix OpenSCADA-cTanmmit
Ha JIOKaJIbHYy10. Pean3yeTr CUHXpOHHBIM U aCUHXPOHHBIN ITAKETHBIM PEKUMBI OTPAKECHUS apXUBOB
yaan€Habix OpenSCADA -cTaHIui.

1.4. IlaccuBHBIA MeXaHU3M cOOpa

[TaccuBHBINM MexaHu3M cOOpa TaHHBIX XapaKTepeH MHUIMATUBOM MpeaocTaBieHus naHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHHMKA JAHHBIX. DOTOT MEXaHU3M SBISIETCA AOCTATOYHO PEIKHUM SIBICHHEM,
OJIHAKO MOXKET HMMETh MECTO B CJIy4yae OIPEACIEHHBIX YCIOBUW WJIA OrPAHUYEHHM B BO3MOKHOCTH
UCIIOJIb30BaHUs MPSAMBIX MEXaHU3MOB cOOpa JAaHHBIX, puc. 5. [Ipumepom Takoil cuTyanuu MOTyT CIyXKHUTh
reorpauecKd  paccpelOTOYCHHBIE CHCTEMBI COOpa JaHHBIX IOCPEACTBOM MOOWIBHBIX —CeTei
GPRS/EDGE. B Takux ceTsix HajaeleHHWE KIMEHTCKUX Y3JIOB OTAEIbHBIMU/peanbHbiMu [P-anpecamu nmm
(dbopMHpOBaHUE KOPIOPATUBHOM MOOMIIBHOM CETH MOMKET OKa3aThCsl JOPOTMM YIOBOJBCTBHEM, HOATOMY
JIOCTYITHEE OKA3bIBAETCSl MHULIMATHBA CEaHCa NepeIaun JaHHbIX C KIMEHTCKUX AuHamudeckux IP-aapecos
Ha oauH peanbHblii [P-anpec cepepa SCADA-cuctembl. XoTd BO3MOXHa pa0oTa M uepe3 CeTeBYIO
CYB/I-nocpeanuka.
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B03HeﬁCTBHH Ha MOI[I/I(bI/IKaL[I/II-O Nnepeaar0oTCA NCTOYHHUKY JAaHHBIX B MOMCHT CCaHCa IEpEaavyu JaHHBIX
HNCTOYHHUKOM.

% : DAQParamAttribute : HardwarePLC % : DAQParamAttribute | | - HardwarePLC

: ObjectSCADA : ObjectSCADA |

|
|
X

n+1: setVal()

| n+1: getVal()
| 1: setVal() |

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

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

|
|
|
| |
| |
| n+2: getval() ‘
| |

Puc. 5. [Ilnarpamma nocnienoBaTeIbHOCTH B3aUMOICHCTBUS MPU TACCHBHOM MEXaHU3ME paOOTHI.

B cooTBeTcTBMU C mUAarpaMMoii BBIIIIE MBI TIOJTy4aeM cleAyIoliee MOBeICHIE MAaCCHBHOTO MEXaHU3Ma:
+ 00BEKT NCTOYHUKA JAHHBIX OCYIIECTBIISICT MEPUOJNICCKIE CEAHCHI CBSI3U C 00BEKTOM aTpuOyTa
napamerpa DAQParamAttributeArch::setVal() nns nepenaun cBOMX JaHHBIX U MOJYYEHUS KOMaH]]
BO3JCHUCTBUS,
+ 00bekT SCADA-cucTemMbl UIET 3aMpoC MOCJIECTHEr0 3HaUeHUs K 00BEKTY aTpulyTa mapamerpa
DAQParamAttribute::getVal() um monydaer coxpaH€HHOE JOKAJIbHO 3HAYCHHE MPEABIAYIIETO
CeaHca CBSI3U MCTOYHHKA JIAHHBIX.

B OpenSCADA Takoii MexaHH3M eII€ HE HCIOJIb30BaH, OJHAKO MPUHIUNHAIBHAS BO3MOXHOCTH €r0
peanu3aluu B CHCTEME €CTb.
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2. BupryajbHble HCTOYHHUKH JTAHHBIX

Kpome cOopa ¢usmueckux AaHHBIX aKTyaldbHOH sIBIsieTcs (QYHKIUS BUPTyaJbHOrO cOopa IaHHBIX.
BupTtyanbHble gaHHbBIE NMPEACTABISAIOT COOOM JaHHbBIE, MOJYYEHHbIE BHYTPU CHUCTEMbl KaK HE3aBHCHMO,
TaKk U Ha OCHOBE (pM3MYECKUX AaHHBIX. [IpakTHueckn MexaHu3Mbl (OPMHUPOBAHUS BUPTYaIbHBIX JTaHHBIX
peaIn3ylOTCsl COBMECTHO C MEXAaHHU3MOM II0JIb30BATEIbCKUX BBIUMCIECHHNH. B cpene mpOoMBINIIEHHBIX
KoHTposuiepoB U1 SCADA-cHUCTEM HCHOJIB3YIOTCS Pa3jIuYHbIE SI3bIKM MporpaMMHUpoBaHusi. B cioydae ¢
KOHTPOJJIEPAaMHU B KAa4eCTBE TAKUX SI3bIKOB YACTO HCIIOJIB3YIOTCS SI3BIKM HHU3KOTO YPOBHA (acceMOuiepshl),
OJIHAKO B TIOCJIEHEE BpeMs BCE Yallle MCIOJIBb3YIOTCS s3bIKK BhIcOKOTO ypoBHs (C, Pascal u mpyrue), a
takke Qopmanbible s3bIkH MOK 61131-3 (cxembl nmotokoB coctosiHuit SFC, 6mounsie cxembl FBD,
peneiinbie cxembl LD u TekctoBeie ST, IL). B cimyuae co SCADA-cucremamMu BBIYHMCICHUS 4Yallle
o0ecrneunBaroTCs SI3bIKaMH MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS M (DOPMANTbHBIMU SI3bIKAMHU.

B cucteme OpenSCADA MoryT ObITh peann30BaHbl HHTEP(HEHCH TPOrpaMMHUPOBAHUS U BUPTYaJIbHBIX
HMCTOYHHUKOB JAaHHBIX HA OCHOBE PA3JIMYHBIX S3BIKOB B OTACIBHBIX MOIYJISAX MOACUCTEMBI «COOpP TaHHBIX.
Ha momenT Bepcuu 0.6.3.2 TOCTYIHBI MOAYJIA BUPTYATbHBIX BBIYUCIATEICH:

« Brruncnurens Ha Java-nogoonom sseike: /Doc/Java Like Calc,
«  bnounsni Berauciutens: /Doc/Block Calce.

B  saapo OpenSCADA wuHTErpupoBaH MEXaHM3M I0JIb30BaTeNbCKUX  (yHkumi wumu  API
I0JIb30BATENBCKOI0 MporpaMmupoBanus. Ilonb3oBarenbeckue GyHKIUMM MOTYT HPEJOCTAaBIISATHCS JHOOBIM
00BEKTOM CHCTEMBI, B TOM YHUCJI€ U MOIYISIMH B COOTBETCTBHU CO CBOEH ()YHKIIMOHAJIHHOCTHIO, TEM
caMbIM MPEJOCTaBJIsAS M0JIb30BATEN0 HEKUI HAaObop (QYHKIMI Ui KOHTPOJIS 32 TEM WM UHBIM OOBEKTOM.
@OyHKIUH 10J1b30BaTeNBCKOr0 APl MOTyT OBITh KaK CTaTHUECKUMH, T.€. PEATU3YIOUUMH (PUKCUPOBAHHYIO
(YHKIIMOHAIBHOCTh OTJEIBHOTO O0BEKTA, TaK U JUHAMHUYECKUMHU, T.€. (POPMUPYEMBIE M0JIb30BATEIEM IO
HYXXHYIO €My 33/1auy Ha sI3bIKe M0JIb30BaTEIbCKOI0 MPOrPaMMHUPOBAHUS BEICOKOTO YPOBHSL.

Monyns /Doc/JavalikeCalc mpemocTaBisseT B CHCTEMY MEXaHWU3M CO3/IaHUS JTMHAMUYECKUX
MOJIB30BATENBCKUX (PYHKIIUK M WX OmOiMoTek Ha Java-momoOHOM si3bike. Omumcanue QyHKIMU Ha Java-
MoI0OHOM SI3bIKE CBOAMTCA K 0OBSI3KE MapaMeTpoB (QYHKIMH alropuTMoM. Kpome 3Toro Moayns HajeneH
(GYHKIUSIMH  HETIOCPEICTBEHHBIX BBIUMCICHUNA TyTEM CO3JaHHS BBIYUCIUTEIBHBIX KOHTPOJUIEPOB C
ACCOLIMMPOBAHHOM BBIYMCIUTENBHON QyHKIMEH. MoaynaeM MpeaocTaBisieTcss MEXaHU3M MPEKOMIIIIALINN
KOHTEKCTHO-3aBHCHMBIX (DYHKIIM, YTO WCIOIB3YETCS JJIsi BCTPAMBAHUS MOJb30BATEIIBCKUX ATOPUTMOB
HEMOCPEJICTBEHHO B KOHTEKCT pa3iaudyHbiX KoMmnoHeHTOB OpenSCADA. Hampumep, 3T0 MeXaHU3M

1a0JIOHOB TTAapaMeTPOB MOACUCTEMbI «COOp JaHHBIX» U JBWKOK Cpellbl BH3YAIM3aLUU U YHpPaBJICHHUS
(CBY).

Monayns  /Doc/BlockCalc  mpemoctaBnser B cuctemy OpenSCADA  MexaHu3M  cO37aHUS
MOJIb30BATEIECKUX BBIYMCICHUH. MeXaHW3M BBIYUCICHHIA OCHOBBIBACTCSI Ha (HOPMAITBHOM  SI3BIKE
O05104HBIX cxeM ((PYHKIIMOHAIBHBIX OJOKOB). SI3BIKM OJOYHOTO MPOrPaMMHPOBAHMS OCHOBBIBAIOTCS Ha
HNOHATHH OJOYHBIX cXeM ((YHKUMOHAIBHBIX OIOKOB). IIpuyéM B 3aBUCHMOCTH OT CYIIHOCTH OJlOKa
OJOYHBIE CXEMbl MOTYT OBITh: JIOTHUECKUMHM CXEMaMM, CXEMaMH pEJIeHHON JIOTMKH, MOJEIbIO
TEXHOJIOTHUECKOTro mpotecca u apyroe. CyTb OJ0YHOM CXeMBbl COCTOUT B TOM, YTO OHA COJEPIKUT CITUCOK
0J10KOB U cBsi3u Mexay HUMH. C (popManbHON TOYKU 3peHUs OJIOK — 3TO 37eMeHT ((QyHKIUS), KOTOPbII
UMEET BXOJIbl, BBIXOJbI U QJTOPUTM BbIUUCIEHHs. VCXOAs M3 KOHUEMIMU CPelsl MPOrpaMMHUPOBAHUS,
OJI0K — ATO KaJp 3HAYEHUH, aCCOIMHPOBAHHBINA C 0OBEKTOM (YHKIMHU. BXOIBI M BBIXOJBI OJOKOB HYKHO
COEJIMHATH JJIS TOJIy4eHUs! LIeTIbHOM OJI0YHOM CXEMBI.

C uenpro HanonHeHuss API monp30BaTeNbcKOTO MPOrpaMMUPOBAHUS TOJIB30BATEIBLCKUMHU (DYHKITUSIMHU
CO3MaHBI CIICAYIOIINE CHEIUATN3UPOBAaHHBIE MOIynu cratndecknx (ynkmuii APl monb3oBaTenbckoro
POrPaMMHUPOBAHUS:

- bubmmoreka gpynkuit coBmectumoct co SCADA Complex1: /Doc/FLibComplex 1,
« bubmmoreka cranmapTHBIX MaTeMaTtnueckux Gynkmuii: /Doc/FLibMath,
- bubnmnoreka gpynkuii cuctemuoro API: /Doc/FLibSYS.
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IMTapamerp 1 Bl » B2
TTapameTp 2 l’ T
TTapameTp 3 e B4
[apamempol BaouHas cxema
}Iapﬂ Konmponnep

>

OpenSCADA Modynv "BlockCalc”

Digital block ArcCos Date
( ) Simple summator ArcSin Time
10 Simple multiplicator ArcTan CTime
Multiplicator+divider Cosine
TFunction
TE Modyaw
TValFunc | Modyxe "FLibComplex1”| | rrniase | |"FLibTime"
OM API [ A
e J Fa ! - -
TTapamerp 1 DyH ksl
TMapamerp 2 SR
TTapamerp 3 Bufia. 3an. apsamyper
IMapasmempe OyHkams
Konmponep | e
Mooy v Bufia. komnpeccopos
HERA
”J’H valikeCalc” I Euﬁ;rumm’x.&;

.

Puc. 6. O6mas cTpykTypa KOMIIOHEHTOB CpE/Ibl IPOTPAMMHUPOBAHHS
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3. Jloruyecknii ypoBeHb 00pa0OTKM JAHHBIX

Bblmie Mbl TOBOPWJIM O TOM, YTO THUI HCTOYHHKA JAHHBIX MOXET KOJEeOaThCsl OT «CBIPOrO» J0
KoMIUIeKCHOTrO. Ilom  «chIppIM» TOJpa3syMeBaeTcss HWCTOYHUK, KOTOPBIM MPEAOCTaBISIET TOJIBKO
BIIEMEHTapHbIe CHUTHaNbI (IIefoe, BEIIECTBEHHOE, JIOTMYECKOe, CTpOKa, ...), MmpuuéM otaenbHo. [lon
KOMIUIEKCHBIM TOJpa3yMeBaeTCsl UCTOYHHUK, KOTOPBIM IPyNIHUPYET CUTHAIBI U B IMapaMeTpe MOJCUCTEMbI
"COop nmaHHBIX" MpenoCcTaBiIsgeT aTpUOYTHI JOMOJIHUTEIBHOIO HA3HAYEHHS, TTOKPHIBAIOIINE MPAKTUYECKU
BCE JMArHOCTHYECKUE 3aJaud, T.€. IapaMeTp SBISIETCS 3aKOHYEHHBIM OOBEKTOM, HETPEOYIOUIM
JTOTIOJTHEHUSI.

VYuuThiBas Takoi pazOdpoc, MOXKET BO3HUKHYTh CUTYyallMs, KOrja MHPOpPMalUu B 0OBEKTE Hapamerpa
KOHTPOJUICPA UCTOUYHHKA JAHHBIX HCJOCTATOYHO AJId OIMMCAHUS PCaibHOI'O oonekra TII B ICJIOM U HYXKCH
NPOU3BOJIHBI OOBEKT OoJiee BBICOKOTO YPOBHS aOCTpakuuu. PemieHnem Takod CHUTyallMd MOKET OBITh
(dbopMHupOBaHUE IOMOJHIIOMMX MApaMETPOB, YTO SIBISETCS HEHArJSIIHBIM M BHOCHT IyTaHuny. bonee
NPaBIIBHBIM PELICHUEM SIBISCTCS UCTIONB30BAHUE MPOCIONKH, TaK HA3bIBAEMOTO «JIOTHYECKOTO ypOBHS,
BBITOJIHAIONIETO (PYHKIIMKU THOKOTO (hOPMHUPOBAHUS MApaMETPOB, KOHTEHHEPOB CUTHAJIOB, HEOOXOAUMOM
CTPYKTYpPBI U BKJIFOUAIOLIET0 OCT-00padoTKYy.

®dynknuoHanbHo  «JlorMueckuii  ypoBeHb» IpeaHa3HaueH [UIs TPEJAOCTABICHHS B  CHUCTEME
OpenSCADA mexanu3ma cBOOOAHOTO (HOpMUPOBAHHUS OOBEKTOB MapaMeTpoB, KOHTECHHEPOB CUTHAJIOB,
HYXHOH CTPYKTYPBHI.

DKCITyaTallnOHHBIM Ha3HAY€HHUEM «JIOrn4ecKoro ypoBHs» SIBISETCS:
« pacmmpenue chepsl npumenenus cuctembl OpenSCADA 3a cu€r yBenwdeHHs: THOKOCTH
onucanus 00bEKTOB mapaMeTpoB mnojicucremMs! "COop AaHHBIX";
+ COKpalEHHE 3aTpaT TPyJla Ha CO3/IaHUE CIIOKHBIX aBTOMATU3UPOBAHHBIX CHCTEM.

Konuenmus «Jloruueckoro ypoBHs» OCHOBaHa Ha 11abjI0HaX MapaMeTpoB, IJsl KOTOPBIX B MOJICUCTEME
"COop maHHBIX" TpeaycCMOTpeH KOHTeWHep OuOmmoTrek mabmoHoB (puc. 1). Kaxmas Oubnuoreka
COJEPKUT IIA0JIOHBI IAapaMeTPOB, KOTOPHIE MOTYT MCIHOJIB30BATHCA MOIYISIMHM mojacucteMsl "COop
JaHHBIX" JUIS peaju3alMyd NapaMeTpoB Ha OcHOBe mabioHoB. Moayismu cuctemMbl OpenSCADA,
KOTOpBIE UCIOJIB3YIOT 11a0JI0HBI B CBOEH paboTe, SBISIOTCS:

« LogicLev — mMoaynb peanu3aluu Kiaccudeckoi koHuenmuu "Jloruueckoro ypoBHs'".

- Siemens — mMoaynb cOOpa TaHHBIX KOHTpOJuIepoB (pupmbl Siemens cepun S7. B Buay BeICOKOH
rMOKOCTH M (PYHKIMOHAJIBHOCTH KOHTPOJIEPOB (UPMBI 3TOH Cepuu, KOTOpas IO3BOJSAET
(bopMHpOBaTh KOMIUIEKCHBIE TUITBI TAHHBIX PA3IMYHON CTPYKTYpbI, BCE apaMeTphl 3TOTO MOAYJIS
paboTarT Mo madIoHaAM.

OOumii mexanu3M pabotsl "Jlornyeckoro ypoBHs'" Ha npumepe Moayns Logiclev nzo0paxéH Ha puc.
7.
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Puc. 7. Mexanusm pabots "Jlorudeckoro ypoBHs" Ha mpuMmepe Moayis Logiclev.

Hcxonsa u3 m3o0pakeHHUs BUIHO, YTO IapaMeTpbl KOHTPOJUIEpA JIOTMYECKOI'O YPOBHS BBIOJIHSIOT
(GYHKIMIO OTpakeHUs APYTHX MmapaMeTpoB noacuctemsl "COoop nmaHHBIX" (Ha mpuMepe mapaMeTpoB 1 u 4)
U IPOU3BOJILHOE (OPMHUPOBAHUE MApaMETPOB Ha OCHOBE IIAa0IIOHOB 1, 2 W Jpyrux mnapameTpoB
noacuctemsl "COop naHHbIX" (Ha IpuMepe mapameTpoB 2, 3 u 5).

CTpyKTypa mapaMeTpoB ¢ IIa0JIOHOM B OCHOBE UMEET CTPYKTYpPY, H300paKEHHYIO Ha pHC. 8.

I

MMapaMemp No2uYecko20 yposHA
OB srm ghyHsLy FM@;R
_________ .
| etupd bty I‘— Mapasm. | H Cn |
Arpuiy | I IMapawm. 2 _:- CrAaks 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
. A

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

Kak MOXXHO BHIETHh M3 CTPYKTYpBI, TapaMeTp JIOTHYECKOTO YPOBHS COCTOMT W3 OOBEKTa (PYHKIUH,
aTpuOyToB 1 KoHpurypamuu madaoHa. OObeKT GYHKIIMH 3TO SK3EMIUIAP UCTIOTHEHUS (PYHKIIUU 1adJioHa
C HabOpOM BXOJOB/BBIXOJJOB UM TMPOrpaMMON BBIYHCICHHS IIa0JIOHA HA OJHOM U3 S3BIKOB
MOJIb30BATEIECKOTO  TIPOTPAMMHUPOBAHMS, OOBIYHO ATO Java-moJOOHBIN S3BIK  ITOJIE30BATEILCKOTO
nporpamMupoBanust moayias DAQ.JavalikeCalc. Bmpoyem 1maGion MoxkeT ObITh BooOmie 0e3
POTPaMMBbI, TPEAOCTABISS TOJIBKO CTPYKTYPY MpoOpoca BXOIOB/BBIXOJOB. ATpHUOYTHI B CTPYKTYpe
n300pakaroT MepedeHb aTpuOyTOB pe3yIbTUPYIOIIEr0 IapamMeTpa B COOTBETCTBUU C ILAOJIOHOM.
Kondurypauus B CTpyKType NpeoCcTaBIIseT KOHPUTYPAIIUIO CBOWCTB MabjI0Ha U €ro BHEITHUX CBS3EH.

Jloruky paboOTHI JIOTHYECKOTO YPOBHS MAPaMETPOB MOXKHO 3aITUCATh CIEIYIOIINM 00pa3om:
 Ilapamerp cBs3pIBaeTcsi C MAOJOHOM M3 KOTOPOrO MOJYy4aeTcss CTPYKTypa aTpuOyToOB, B
COOTBETCTBHUHM € (PyHKIKEH 111a0I0Ha.

+ B MoMeHT cBs3bIBaHUS MapaMeTpa ¢ (yHKIUEH BBITOIHIETCS CBA3bIBAHUE 00BEKTA IK3EMILISIpa
¢byHKIMM mapameTpa ¢ GyHKIuei u3 mabioHa.
. Jlanmee, B cooTBeTcTBHM C mabnoHOM (GyHKIMH, GopMmupyeTcs cTpyKTypa cBszeil. Mcxons u3
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CTPYKTYphl ~ cBsizeii  (opmupyercs Gopma CBS3bIBaHMS TIapamMeTpa H  IOJb30BaTEIEM
YCTaHABIUBAIOTCS CBS3H.

« Ilpm moctyme kK arpuOyTaMm IMOJTYYCHHOTO TapaMeTpa IPOU3BOIUTCS IMPOBEpKA HAa HAIWYIHE
npsiMON CBs3M. B ciyyae Hanmuuus OpsMOM CBSI3U 3alpoc MEpEeHANpaBiseTcsl MO 3TOH CBS3H, B
MIPOTHBHOM cllydae 3HaueHne Oepércst M3 00beKTa dK3eMIUIIpa (YHKIIMY TapamMeTpa.

« B sTOT MOMeHT paboTaeT BbluncieHHe QYHKIMHU MabI0HA, 0 00BEKTY (YHKIIMH MapaMeTpoB.
[Tpu 3TOM, Iepe BHIYUCICHUEM TPOU3BOIUTCS YTEHUE 3HAUCHUI 10 CBS3SIM, a MOCIIC BEIYMCICHUS
3aIUCh PE3YJIBTATOB TI0 3TUM CBSI3SIM.

[ITab50H mapamMeTpoB B LIEJIIOM MPEIOCTABIISAET ClEAYyIOIIee:

+  CTPYKTYpY BXOJOB/BBIXOJIOB ()YHKIIMH 11A0JIOHA;

+ TPU3HAKU KOH(DUIYpaluu U CBA3bIBaHUS 11a070Ha (KOHCTAHTA, CBA3b);

+ TpeABapUTENbHBIE 3HAUCHHS KOH(PUTYPAIMH TOCTOSIHHBIX U Ma0JI0HOB KOH(PUTYpAIH CBS3EH;
+ IPU3HAKU aTpUOYTOB PE3YJbTUPYIOIIErO apaMeTpa JIOTHYECKOr0 YpPOBHs TUIIOB: HE aTpUOyT,
aTpUOyT C TOJHBIM JOCTYIIOM, aTPUOYT C JOCTYIIOM TOJBKO Ha YTCHUE;

+ MEXaHM3M BBIYHMCIEHUS BXOJOB/BBIXOJOB (PYHKUIMH IIA0JIOHOB C KCIIOJNb30BAHUEM S3bIKA
10JIb30BaTeNbCKOro nporpammupoBanust OpenSCADA.

Ha puc. 9 npezncraBieHo n3o0pakeHHe BKIAIKA KOH(QUTYpAIMH IIa0JI0OHA TTapaMeTPOB ITOJICHCTEMBI
"COop maHHBIX" B BHOE TaONUIBl C KOH(HUrypalued BXOJOB/BBIXOJJOB W TEKCTa MPOrpaMMBI

10JIb30BaTENbCKOTO IPOrPAMMUPOBAHHUS.

88000 =

‘MMH

£ @ Demo station

Qaian PepakTwposadve Bua oMol

= hek 020 ]

lWa6noH napamempa: Cu2H. aHanoz. no apaHulam

=% Basbl faHHbIx o]
{f4, BesonacHoCTb
§ TpaHcnopTel
& TpaHCnopTHble NPaToKaN! KA Tun Pexim ATpKE OCTYN 3HaueHne
B | COop AaHHbIX : | | | bl Hocty ‘
Modyne: | Brog, BelwecTseH... Bxon  He aTpubyT CBA3b MapameTplvar
B} BuSnuomexa LWatnoHoa: ' o
57 MNepemeHHas  BewgecTeeH... Bxof  TonHbIA 4ocTyn KodcTadTa 0
- Basogele WalnoHel EfeHMUa .. CTpoka Bxop  ManHeId OCTYN KOHCTaHTa
CWrH. AMCKpETHEA @
CWrIH. aHanor. na rp HvwH. pal.r... BelwecTeeH... Bxod MonHeIA nocTyn KoHcTanTa 0
PacxofoMepHEIR yai FBbIK NporpamMmel: [JavaLikeCalc.JavaScript |v]
Bnok anckp. napams Mporpamma:
1 ApxuBbl
@ Cneuma_ﬂmee var=iMuIt*(in+iAdd);
|j Nonb30BaTENLCKWE MHTER if(var:»max) f_err:”1:HapyLL|EH|-1& BEDXHEH paﬁoqeﬁ I'paHlu"lLLbI";
q; YNpaBneHne MogyNAMM glse iffvar<min) f_err="2:HapyweHWe HwxHeR pafiodel rpaHuy b,

& Laop else iffaMax>aMin && var>amax) f_err="3:HapylleHne BepxHeR aBapHAHOR rpaHuLb",

& Loop SSL else iffaMax>aMin && var<aMin) T_err="4:HapylweHre HinKkHER aBapriHOR rpaHuLs!",

PL¥8 else iffwhax=whin && var=whax) f_err="5HapylleHne BepxHeR NpeaynpeauTensHOR rpaHuLb";
glse iffwMax=whin && var<whin) f_err="6HapyweHWe HWxHER NpegynpesuTensHOR rpaHnybl”,
else f_err="0",
< 1)

a (D]
Framan
Puc. 9. Bkiagka kondurypanuu mabiaoHa napaMmerpoB nojacuctems! "COop naHHBIX".
ITonem BX0/1a/BBIX0/1a maboHa rmapameTpa IIPEAYCMOTPECHBI CICOYIOIINE CBOMCTBaA

CHEIHMATM3UPOBAHHOTO HAa3HAYCHUS: «ATpUOYT», «JlocTym» U «3HaueHue».
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CBoiicTBO  «ATpuOyT»  BBICTyIIa€T NPU3HAKOM OTPAXCHHS  BXOJa/BhIXOJa Mma0JOHA Ha
pe3yabTUPYIONTNI aTpudyT mapametpa. [IperycMOoTpeHs! clieyronue BapHaHThl 3TOT0 CBOKWCTBA!
+  He ampubym — BXOJ/BBIX0J (PYHKITMU 1abI0Ha HE OTpa)kaeTcsl Ha aTpuoyT;

« MONbKO umeHue — BXOJ/BBIXOA (PYHKIMU MIAOIOHA OTpakaeTcss Ha aTpuOyT € JOCTYIOM
TOJIBKO HA YTEHUE;

* noOJHbILL docmyn — BXOH/BBIXOA (PyHKIMU 1mabjoHa OTpaxkaeTcs Ha aTpUOYT C TIOJHBIM
JOCTYTIOM.

CBoiicTBO «JlOCTYm» BBICTYMAaeT MPU3HAKOM, YKa3bIBalOIIMM Ha MCIIOJIb30BaHME BXOJa/BBIXOJA
¢yHkumu mabioHa B pe3yiabTHpYOLIEH KoHpurypamuu maljoHa Ha JIOTHYECKOM  YPOBHE.
[IpenycMOTpeHsI cienyolie BApHAHThI ’TOTO CBOMCTBA:

« KoHcmaHma — JOCTYNEH JUIsl YCTaHOBKM TOJIBKO Ha YpPOBHE KOH(UIrypauuu ImnabioHa
rapaMeTpa B BUJI€ OCTOSHHOM;

« nybnuynas KoHcmauwma — JOCTYIEH JJsl YCTAaHOBKM Ha YPOBHE MapaMeTrpa JIOTHYECKOro
YPOBHS B pa3iene KoHQUrypamnuu madioHa B BUAE OCTOSHHOM;

« (636 — JIOCTYIICH UIsl YCTAHOBKM Ha YpOBHE IapameTpa JIOTHYECKOTO YPOBHS B pasJene
KOH(Urypaluu 1mabioHa B BUE CBA3H.

[Tole «3HaueHuWe» OMMCHIBACT TMPEIYCTAHOBICHHOE 3HAYCHWE JJIS IOCTOSHHBIX W II1a0JIOH
KoH(urypanuu BHEmHUX cBs3ei. [11abmoH KOHGUTYpaluu BHENTHUX CBS3€H HCIOIB3YETCS B IEIAX
OMHCAaHUsI MEXaHHW3Ma TPYIIUPOBKH M aBTOMATHUYECKOTO pacIpeleeHus] BHEIHUX cBs3ell. CTpykTypa
mabsoHa KOH(UTYpaIllMd BHEIIHUX CBS3€M crenmuPuyHa Ui KaxAoro Moayias mnoacuctembl «CoOop
JAHHBIX», KOTOPBIA HCIONB3yeT MEXaHW3M IMAOIOHOB. B ciydae ¢ MOJyieM IOTHYECKOTO YpPOBHS
pacopeneleHne MpoU3BOAUTCS HaJl BHEIIHUMHU aTpuOyTaMH HapaMeTpoB C HIa0JOHOM KOH(MUTypaiuu
BHelmHel cBs3u Buma: <llapamerp>|<atpubyr>. I'me «llapamerp» wucnomwsizyercss nansi oObEAMHEHUS
nmapaMeTpoB W TMOMelieHus Ha (GopMmy KoH(UTyparuu, a arpuOyT A acCOIMATUBHOTO CBS3BIBAHUS
aTpuOyTOB IIPU HA3HAYCHUU TTapaMeTpa.

B kauecTBe nmpumepa UCmosib30BaHus madaoHa Ha puc. 10 npuBeném n300pakeHus mapaMmeTpa MoIys
noruueckoro ypoBHs "F3". Ha puc.10 npencraBnena Bxiagka "Kondurypauus mabinona" ans
KOH(pUrypauuu, BKIIOYas CBs3blBaHWe, I1a0ioHa napamerpa. Ha puc.1l mnpezncraBieHa BKiIaaka
"ATpulyTHl" ¢ IEpeuHeM aTpuOyTOB M MX 3HAYECHHUH, CO3JaHHBIX ITOCPEACTBOM IIa0I0HA.

.+ 1 QT Open>SCADA KoHUMIypaTop E]
dain PepakTwpoeaHwe Bui Nomole

88O0CCO =X &L |20 2

|HMF' [<] Mapamemp: F3
5 Modyns:
TpaHCcnopTEp MCTONHUKO | MapameTp | ATpuOyTel | ApxnBauuA | KoHdurypauwma watnoHa L
ModBus KnWeHT
DCON ¥NWeHT MNoKaswiBaTh TONLKD aTpuByTel [
SNMP KnneHT MapameTphl

%”;;E‘:;;::;ﬂ”cﬁlz NapameTp: |BlockCale Anast1to2node F3 |

TNorM4eckunia ypoBeHs [Nofiaeka ko EXony: D
El- 3KCNEPUMEHTaNEHbIA _

Fd
T PP1
T_PP3
T_PP5
P_PP1
P_PP3

P_PP5 @

[« B (1 D)

o-=-58-#

Jromar)

Puc. 10. Bxnagka "Kougurypamnus mabdmona" napamerpa "F3" MoIysist JOrH9ecKoro ypoBHsI.
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-+ QT OpenSCADA KoHthHrypaTop

©ain PepaktwpoBadve Bug  Nomolb

88000 =" L&l (200 292

e <] Mapamemp: F3
Bl Modyrnb:
TpaHCNopTER MCTOYHKKD NapameTp | ATPMBYTHl | Apxveauus | KoHgurypauws watnoHa |
ModBus KkmeHT .
DCON KUeHT ID: F3
SMMP I{JiI.HEHT AMS: [FS l
BNOYHBIA BEMMCIUTEND
¥ CBop AaHHbIx cucTem OnucaHme:
£ Noruyecklii yposeHs Pacxop F3
5 JKCNEepUMEHTANLHI
3
Fd
T PP1
T_FP3 Owwnbka: 6:Ha 7 7
e . G:HapylweHne HINKHER npegynpeANTENbHOI FPaHnLb
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 HuH. NpegynpearTENsHanA rpaHuLa;

KpaH K7

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

D

oy
=

Puc. 11. Bknanka "AtpuOytsr" mapamerpa "F3" Momymnst JOTH4eCKOTO YpOBHSI.
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4. Pe3epBupoBaHHe HCTOYHHUKOB JAHHBIX

PesepBupoBaHue BOOOIIE M HCTOUYHUKOB JAHHBIX B YAaCTHOCTH CIYXKHUT ISl TMOBBIIICHHUS OOLIETO
YPOBHS OTKa30yCTOMYMBOCTH PELEHUS MTyTEM BKJIIOYEHHS AYOJIUPYIOLIUX Y3JI0B B COBMECTHYIO paldoTy ¢
OCHOBHBIM y37I0M. B ciyuae c00sl OCHOBHOIO y3jia MPOMCXOIUT IMOJAXBAT ()YHKIMH OCHOBHOTO Y3Ia
pe3epBHBIM. YacTo cxemMa pe3epBHPOBAaHUS MOKET paboTaThb M B PEKUME paclpeiesieHUs] Harpysku
MEX/y COBMECTHO pabOTaIOIIUMU Y3IaMH.

o

'\;_|I

(-
. [10ONb30BATEND
"

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

DAQGate MBus Devl:
St1.ModBus.Devi

St2. ModBus Dev1 YpoeeHs

X b ! ‘nonbsosamened.
Cemb ‘
Siemens. PLC1 -« - — Siemens.PLCT
= Siemens.PLCZ -al{+— —— Siemens.PLCZ T
ModBus.Devl -l{+——— 0 ModBus.Dev
CTaHUMA | DcoN.Devl =l {{- — — B DCON.Devl CraHuyus
Ne1 JavalLikeCalc.Proc JavalikeCalc.Proc Ne2
YPOBBHH cepeepos

Puc. 12. 'opuzoHTaNIbHOE ¥ BEPTUKATILHOE PE3EPBUPOBAHHUE.

B ciyuae ¢ noacucremoit «C6op nanueix» cucremsl OpenSCADA pesepBupoBanue AaHHBIX (puc.12)
BBITOJIHAET (PYHKLINU:

+ PesepBupoBanue mexanusma cbopa gaHHbIX. OObIUHO 3Ta (YHKIMS peanusyercss 6e3 0coObIX
MEXaHM3MOB MYTEM NPOCTOrO 3alyCKa MapajUleNIbHbIX PE3EPBHBIX CTAHLUUN C OJMHAKOBOM
KoH(purypanuen u padboraromux He3aBucuMo. OJIHAKO B CiIydae BBIIOJHEHUS CTaHIMEH (QyHKIUU
IIVIK Takoe mNOBEAEHHWE HEAONYCTHMO II0 IPUYMHE OJHOBPEMEHHOW BBIJAUM YIPABIISIOMINX
BO3JEUCTBUI U OTCYTCTBUSI CHHXPOHHU3AIMU JAHHBIX BEIYUCITUTENEH.
- KomneHncanus norepu JaHHBIX Ha BpEMs MPOCTOS y3jla 3a CYET apXMBa PE3EPBHOIO y3Ia.
IIpenycMoTpeHsl nBa MexaHM3Ma KOMIIEHcanuu. [IepBbIi 1 OCHOBHOM MEXaHH3M OCYILECTBIISIET
3arpy3Ky Y4YacTKOB apXHMBa M3 PE3E€PBHOM CTAHLMM B MOMEHT 3allyCcKa CTaHIMM B ILIEJIOM WIH
OTJIETBHBIX KOHTpoJUIepoB mojcucteMbl "DAQ". YuacTok apxuBa 3ampailiumBaeTcs C MOMEHTa
MOCJEeIHEH 3amucu B JIOKAJBHOM apXHMBE U MO Tekymiee Bpems. [nmyOuHa 3ampoca mpu 3ToM
OTpaHUYMBACTCS yKa3aHHEM IPE/IeNbHOTO BPEMEHU B KOH(Urypalnuu pe3epBHpoBaHusi. Bropoii,
JIOTIOJIHSAIOIINN MEXaHHW3M, OCYILECTBJISET 3all0JHEHHE JAbIP B apXUBE B MOMEHT (PaKTHUECKOIO
3arpoca MoJib30BaTels K 3TUM JAaHHBIM. Takoi MoAX0/ ¢ OJHOW CTOPOHBI TO3BOJIIET OCYLIECTBUTD
MIPOTHO3UPYEMYIO TI0 BPEMEHH CHHXPOHHU3AIMIO TPHU CTapTe, a C JAPYrod CTOPOHBI (PaKTHYECKH
HCKJIFOYAeT MOTEPI0 JaHHBIX MPHU YCIOBMM pabOThI XOTs Obl OJHON CTaHUMH B TEUEHHE BCErO
pabouero BpeMeHH.
- Pacmpenenenne Harpy3ku mo cOOpy JAaHHBIX Mexay ysnamu. llpu co3maHuu  CIOXKHBIX
pacnpeesIEHHBIX CUCTEM MOJKET OKa3aTbCs BaXKHBIM BOIIPOC IPOTHO3MPOBAHMS M ONTHUMH3ALUU
oOmiel mpousBoAUTENbHOCTH cucTeMbl. C yuéTOM TakuxX 3aJad MEXaHU3M pPEe3epBHUPOBAHUSA
npegycMaTpuBaeT MCIIOJHEHHE 3agad cOopa JaHHBIX OTAEIbHBIX HMCTOYHHMKOB (KOHTPOJUIEPOB
OpenSCADA) Tonbko Ha ofHoi craHuuu. [Ipu 3TOM 3amauM OCTaldbHBIX CTAHIMM MEPEXOIAT B
PEKUM CHUHXPOHM3ALMM JIaHHBIX C MCIHOJHSIOMICH cTaHuuei. B ciydae moTtepu CBA3M C
UCTIOJHAIOLIEH CTaHIMeH 3amycKaeTcs 3ajaya JOKalIbHOro coopa naHHbIX. [Ipenycmorpena takxke
BO3MO>XHOCTh ONITUMAJILHOI'O paclpeiesieHue Harpy3Ku UCIIOJIHEHUS 3aJa4 cOopa JaHHbBIX TPYIIIbI
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KOHTPOJIJIEPOB MEXK]1y CTAHLIUSIMHU.

«  OnTtumu3zanys Harpy3kd Ha BHEUIHUE MCTOUYHHMKHU JAHHBIX 3a CUET 3alpoca JIAHHBIX Y BHEIIHETO
HWCTOYHUKA TOJIBKO OJHUM Yy3J0M. B TMpakTUKe YacTo BCTPEHAIOTCS BBICOKOHArPYKEHHBIE
WCTOYHUKU JaHHBIX WK WHTep(deNchl HOCTyna K UCTOUYHUKAM JIaHHBIX, A7 KOTOPBIX Ja)ke cOop
JTAHHBIX OJHOW CTAaHIIMEH MOKET OBITh TIPOOJIEMOW U TOTPEOYET CHIKEHUS TIEPHOANIHOCTH cOOopa,
T.€. KayecTBa JIaHHBIX. MexXxaHU3M pe3epBUPOBAHMS, KpPOME PACIPENCIICHHUS HArPy3KH MEXIY
CTaHLMSMU IO OINMCAHHOM BBILIE CXEME I[IO3BOJISIET CHATH JONOJHHUTEIbHYIO HAarpy3Ky Ha
WCTOYHUK JaHHBIX U €ro UHTep(EnChl, TEM CaMbIM MOBBHICUB Ka4€CTBO JaHHBIX.

- IlpenorBpamieHue HEKOTOPOrO OTJIMYMS JaHHBIX HA pa3HbIX y3JlaXx, CBSA3AHHOE C
HECOBIIaJICHUEM MOMEHTOB BPEMEHH TNPU HE3aBUCUMOM COOpE MaHHBIX OTACIBbHBIMHU Y3JIaMH
NyTéM TMOJY4YEHUs AAHHBIX Yy CTAHLUMHU C AaKTUBHBIM KOHTpoOJUIepoM. B cuctemax BBICOKOM
OTYETHOCTH C PE3EPBHPOBAHUEM JIOJDKHO OBITh HUCKIIOYEHO WM CBEJACHO K MHHUMYMY
pacxosk/ieHue B JaHHBIX Ha Pa3HbIX CTAHIUSX, YTO MOAPA3yMEBAET pPeajbHbI COOp AJAHHBIX OAHON
CTaHLMEN U CHHXPOHU3ALMIO C ITUMHU JaHHBIMHU OCTAJIBHBIX CTAHIUH.

Hactpoiika pe3epBupoBaHMs HAYMHAETCS C JO0ABIEHUS PE3EPBHBIX CTAHIIMA B CIHCOK CHCTEMHBIX
cranuuii OpenSCADA na Bknagke "[loxcucrema" moxacuctemsl "Tpancmoptsl" (puc.13). [lanee Bcs
KOH(HTypanus pe3epBUPOBaHUS TPOM3BOIUTCA BO BKIanke '"PesepBupoBanume" moncucremsr "COop
naHHbIX" (puc.14).

s NG

QT Configurator of OpenSCADA: Station 1

dalin  PegakTvpoeadwe  Bug  Momows  QTStarter
200 28
88000 == B
|l-'1ru'|n
). Station 1 g Modcucmema: TpaHcnopmesl
";-. Basbl gaHHbIx
Ul BesonacHocTs MogereTema l Mogynm | Mamo wgs ]
B- ¥ TpaHcnopTol
ley TPAHCMOPTHBIE MPOTOKONBI CMCTEMHBIE BHEWHWE XOCTHL [W|
J COOP AdHHb1X MepeqeHb BHEWHWY XOCTOR:
| ApxuEkl
@ CneupansHele Iicd | Mma | TpaHcnopT | Appec Monb3oEaTenb | Mapons |

| NonesoeaTensckre MHTERE

@ v 1|st2 Station 2 | CokeThl TCP:localhost: 10011 root ik
NPae NeHue Moy namK

o

Puc. 13. Bknagka "lloncucrema" noacuctemsl "Tpancnoptsi”.
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Puc. 14. Bxnaaka "PesepBupoBanue” nogacucremsl "Coop m1aHHBIX".

3amaga OOCTyXMBaHHS MEXaHHM3Ma pPE3CPBUPOBAHMS 3allyCKaeTCsl BCErIa W HCIONHSACTCS C
MEePUOIMYHOCTHIO, YCTAHOBIIEHHON B COOTBETCTBYIONIEM KOH(pHUTypamroHHOM Toiie. PeanpHast paboTa mo
OCYIIECTBIICHUIO PE3ECPBUPOBAHUS OCYIIECTBISCTCS MPU HAIWYUK XOTSI Obl OHON PE3epBHOI CTAHIIUU B
CIIMCKE CTAHIMHU U MPEIOIaraer:

+ KoHTposb 3a coejMHEeHNEM ¢ BHEIIHMMHU CTaHIUAMH. B mpoiecce KOHTPOJIS OCYLIECTBISIOTCS
3ampochl K yAaJICHHBIM CTaHIMAM 3a OOHOBIIEHHMEM HMH(OpMAIMM O HUX U TpOBEpKe CBsA3U. B
cllyya€ IOTEpH CBSI3M CO CTAHIMEH IOBTOP MOJKIIOYEHHs K HEHW OCYLIECTBISETCS uepes
NPOMEXYTOK BPEMEHH, YKa3aHHbIH B KOH(UIYpallMOHHOM TI0JIe HMHTEpBajla BpEMEHH
BOCCTaHOBJIEHUsI coenHeHus. B nosne ")KuB" cranuuu otoOpaxkaeTcs TEKylllee COCTOSTHUE CBSI3H.
B none "Cuérunk" npeacTaBieHO KOJUYECTBO 3alIPOCOB, OCYIIECTBIEHHBIX K YAAIEHHOW CTaHIUH,
WM K€ BPEMS, OCTaBIIEECs JUIsl OCYLIECTBIECHUS CIEAYIOLIEH MONBITKH COEAMHEHUS C TOTEPSHHON
cranuuu. B mose "3amymieH" mpuBOAWTCS TEpPEUYeHb AKTMBHBIX KOHTPOJJIEPOB HA YIAJIEHHOU
CTaHLIMU C IPU3HAKOM JIOKAJIbHOTO MCIIOIHEHHUS.

- JlokampHOE IUIAHUPOBAHME MKCIIOJIHEHUS KOHTpOJUIEpoB B  pesepBe. [lnanupoBanue
OCYILECTBISIETCS. B COOTBETCTBUM C YPOBHSAMM CTaHUUI M IPEANOYTEHUSIMHU HCIOIHEHUS
KOHTPOJLJIEPOB.

+ BbI30B (QyHKIMM CHHXPOHM3ALMU JAHHBIX JJS JIOKAJIBHBIX KOHTPOJUIEPOB, pabOTAIOIIUX B
peXMME CHUHXPOHHM3allMU JIAaHHBIX W3 BHEIIHUX CTaHUMH. B mporecce BbI30Ba OCYIIECTBISAETCS
MOJrOTOBKA 3ampoca K JaHHbIM YAIEHHOW CTaHUMM Ui [IApaMEeTpOB B KOHTpOJIEpe U
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OTTAJIKUBAsCh OT BPEMEHM Ipouuioro 3ampoca. 1lo 3ampocy BO3BpamaroTCs TOJIBKO 3HAYEHUS
MOJU(UIMPOBAHHBIX aTPUOYTOB W IMOCIIEAOBATENLHOCTh 3HAYCHUN U3 apXWBa B clydae MOTEpU
HECKOJIBKMX [IUKJIOB 3HAYECHMI.

Jlnst KOHTpoyisE 3a BpEeMEHEM, 3aTpaueHHBIM Ha BBINOJHEHHE LHUKIA 33Ja4d  OOCIY>KUBAaHUS
pe3epBUPOBAHUS MIPEIYCMOTPEHO ToJe cratyca. [Ipu nmpuOIMKeHHN pealbHOTO BPEMEHHU BBIMOJTHCHUS K
UKy 3aJ1a4¥ 0OCITY)KUBAHUS PE3CPBUPOBAHUS PEKOMEHIYETCS YBEIUYHUTH MMEPHOIUIHOCTh MCIIOJTHEHUS
9TOM 3agaun!

Hns xontposuiepa moxacuctembl "COop MaHHBIX" TPETYCMOTPEHBI PEXHMBI ACHMMETPUYHOTO |
CUMMETPUYHOTO pPE3epBUPOBAHUSA. ACHMMETPUYHOE pe3epBUpPOBAaHUE paboTaeT ¢ TOi KOHQUTypanuen
KOHTpOJUIepa YIalIEHHOM CTaHIIMHU, Kakas €CTh M He mbITaeTcs €€ 0000mars. CUMMETPUYHBIN PEXUM
MOJIpa3yMeBaeT CUHXPOHU3AIUIO KOH(UTypaly KOHTPOJUIEPOB CTAHIMKA ¢ KOH(pUTrypamueidl cTaHuuu
HAUBBICIIIETO YPOBHS, a TAKXKE MPEAINOJIaracT BHECCHHE N3MEHEHNU B KOH(DHUTYpaInio BceX KOHTPOJIEPOB
CTaHIIMI IPU UBMEHECHUH €€ Ha OJHOWM M3 cTaHIMi. Ha MaHHbII MOMEHT ATOT PEKHUM HE peaan3oBaH!
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