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BBenenune

Coop nmamabix SCADA(Supervisory Control and Data Acquisition)-cucteMbl sBIsIeTCsl €€
HEOTHEMJIEMON 4YacThlO, KOTOpash 3aHUMAETCS TMOJYYEHHEM JIaHHBIX M3 HCTOYHUKOB PA3IMYHOIO
npoucxoxaenus. Ilpupona nanHbix ¢ kotopbiMu pabotaer SCADA xapakTepusyeTcsi CUTHajlaMu
0a30BBIX TUIOB 3HAUYECHUU (II€]I0€, BEIIECTBEHHOE, JIOTMYECKOe W CTpoka). CUTHAIBl M3MEHSIOTCS BO
BpPEMEHHU M 00JIaaeT UCTOpHUEH, )KU3HbI0. B Teopun ympasienust texHonorndeckumu mporeccamu (TIT)
M0J] CUTHAJIOM TMOHMMAaeTca 3HaueHue nartuuka yctaHoBku TII B xome ALII, 'cwipoit' curnan, wiud B
peasibHOM 3HaueHue. CHUTHANBI MOTYT OOBEIMHSATHCS B TPYIIBI O CMBICIOBOW HAarpyske, 49acro
Ha3bpIBaeMbIe MapameTpamu. Hanmpumep, pa3BUTbIe HICTOYHUKH JAHHBIX MOTYT MPEIOCTABISATh CTPYKTYPBI
napaMeTpoB C TIpeaonpeAenEéHHbIM Ha0OpOM CBSI3aHHBIX cUTHaJIOB. Kpome HemocpencTBeHHOro cbopa
JNAHHBIX B (YHKIMHM 3TOTO MEXaHM3Ma TAaKXKE BXOIUT M Tepeaada BO3JCHCTBUM Ha HMCIOJHUTEIbHBIC
ycrpoiictBa ympaBieHuss TII, oOblUHO 3TO 3aABMXKKH, HACOChl W peryiupymooiiue kiamaHa. B
COBOKYITHOCTH 3TOT Ipoliecc noixy4mt Hazsanue Y crpoiictBo Conpspkenust ¢ Oobektom (YCO).

VlcTOYHUKN JaHHBIX XapaKTepU3YIOTCs OOJBIIMM pa3HOOO0pa3reM, KOTOPOE MOYKHO YCIIOBHO pa3JeiNuTh
Ha TPU TPYIIIIbL:

« Hcrtounuku 'celppIX' nAaHHBIX, nOpenocraBistone kona ALl wim ypoBHM JUCKPETHBIX
CUTHAJOB, a Tak-)kK€ BKJIIOYAIOIIWE TMpocTediryro o0padoTky. OOBUHO 3TO MOAYIH
paccocpenoroueHHoro YCO wiu mpocTeiiiive MpOMBIIUICHHBIE MPOrpaMMUPYEMbIe€ JTOTUYECKUE
koHTposeps (ITJIK).
+  Momnasie npombiiuieHHbie [JIK, obnagaromume 3HAUNTENBHON BEIYUCIUTEILHON MOITHOCTBIO H
BO3MOKHOCTBIO (POPMUPOBAHUS CJIOKHBIX MTAPAMETPOB C PA3TMUHON CTPYKTYPOH.
+ JlokanpHble WM COMYTCTBYIOIIME HCTOYHMKK AaHHbIX. Hampumep, YCO B Buuge miar
pacllupeHusi, a TaKXKe JaHHbIE allapaTHOr0 W MPOTPAMMHOTO OKPYXEHHS B KOTOPOM
(GYHKIIMOHUPYET CUCTEMA.

PaznooOpa3ue HCTOYHHMKOB JAHHBIX MOPOAMIO OOJBIION CHEKTpP MEXaHM3MOB JIOCTyNla K HHUM.
JlokanpHBIE UCTOYHHMKH JAHHBIX pa3nyaroTcs uHTepdelicamu nporpamMmmupoBanus npuioxkeHus (API), a
CETEBBIE UCTOYHUKH, B CBOIO OYEPE/b, TPAHCIIOPTHBIM U MPOTOKOJBHBIM YPOBHSMM B3auMojeucTBus. B
LIEJIOM 3TO MPUBEJIO K TOMY, 4TO J10OaBIEHUS MOJAEPKKH HOBOTO UCTOUYHUKA JaHHBIX TPeOyeT co3/laHue
MOJIyNil COMpPSDKCHHUS WM JpaiiBepa, a y4uTbIBasg OOJbIIOE pa3HOOOpasue 3TO KpailHE HaKIagHO |
(aKkTUYECKH HEpeaJbHO OXBaTUTh BECh CIEKTP pbhIHKAa TaKUX YCTpOMCTB. CuTyaluss HECKOJBKO
VIOPOILAETCs C CETeBbIMHM HMCTOYHMKAMH, Oiarojapsi Haluuus psAa CTAaHAAPTHBIX M CBOOOJHBIX
IPOTOKOJIOB B3aUMOJICHCTBUS, OJHAKO MHOTME UCTOUHUKHU BCE-KE HCIIONIB3YIOT COOCTBEHHBIE IPOTOKOJIHI,
3aKpbIThIe KOMMEPUYECKHE WM MPOTOKOJIBI 3aBsI3aHHbIE HA 3aKPBHIThIE MEXAaHU3Mbl OTPAaHMYEHHOTO Kpyra
KOMMepueckux onepaoHHbix cucteM (OC).

B tepmunax cucremsr OpenSCADA mnpenocTaBisSFOTCS CICAYIOMNE OOBEKTHI I 0OCITYKUBaHUS
MexaHu3Ma cOopa JaHHBIX:

« Atpubyr — OOBEKT OTpa)X€HMsI JAaHHBIX CHUTHAJIa, BKIIOYAET TEKYIIEEe 3HAYEHUE C TUIIOM
CUTHaJIa M UCTOPHIO U3MEHEHUs 3HAUYCHUH.
- Ilapamerp — OOBeKT rpymnmbl arpuOyTOB (CUTHAIOB) CO CTPYKTYpOHl COOTBETCTBYIOIIEH

OCOOCHHOCTSIM OTJCIIBHO B3STOTO HCTOYHUKA JTAHHBIX.
+  Kontpomnep — OO6beKT OTAETHFHOTO YCTPONUCTBA NaHHBIX. Kak mpaBUiio 3TO OTAEIbHBIA MOAYIb
YCO wu yctporictBo npomsinuieHHoro TTJIK.

Jnst yuéra ocoOeHHOCTEH pa3lMYHBIX yCTPOMCTB cOOpa JaHHBIX, a TAKXKE Pa3IMYHBIX MEXaHHU3MOB
B3aumogeiicteus B OpenSCADA mpenycmorpena mnojacuctema 'COop JaHHBIX', KOTOpas SIBISIETCS
MOJIYJIbHOH. B KadecTBe MOAYNs IMOICUCTEMBI BBICTYMAET ApalBep Ui COMPSDKEHHS C MCTOYHUKOM
JAHHBIA OTAenbHOrO THMa. Kaxkaplii MOJIysIb MOXKET coepKaTh KOH(UTYPALUMIO HECKOJIbKUX YCTPOWUCTB
sToro tuma B Buje 00bekToB 'KonTpomrep' cucremMb OpenSCADA. OO6miast cxeMa 00bEKTOB MOJICUCTEMBI
'Coop manHbIX' H300paxkeHa Ha puc. 1.



-

ClCmesEsIT cnod
Hemo
CTaHUKWA

Crod nodcucmen

A e e e e e e

-,

Modyneruid cnold

System \|BlnckCaIc| Tun A0
Auto DA, GenStat Kosmpannes

[Meminfol [cpumfu][mfm][muzz

Sooog

[fre e][tntaIIIn adISFS ][CU:‘"'][“—UPE n] Am pufiym

h, .-

apamemp

Puc. 1. Cxema noxacucrems! 'CO0p TaHHBIX'.

1. MeToabl cOopa JaHHBIX

VYuuteiBas pa3zauyue CBOWCTB UCTOYHUKOB JIAHHBIX, & TAK)KE BO3MOKHBIE BapUaHThI B3aUMOACHCTBUS,
METOJIbI cOOpa JaHHBIX MOXKHO Pa3[eNHUTh Ha: MPOCTON CHHXPOHHBIN, MPOCTON aCHHXPOHHBIH, MAKETHBIH
U IACCUBHBIN.

B paccmoTpeHnn MexaHH3MOB, HIKE, OYIyT Y4acTBOBATh CIICIYIONINE OOBEKTHI:
+ ObjectSCADA — mo60it 00bekT SCADA-cucTeMsl oOpariaronmiics 3a 3Ha4YeHUeM CHrHala,
HaTpUMep apXHUBBI M BU3YaJIN3aTOPHI.
« DAQParamAttribute — oObekT arpuOyra mnapamerpa mnojacucreMsl 'CO60p JIaHHBIX',
BBICTYTAIOIIIH TOCPETHUKOM B JJOCTYIIE K 3HAUEHUIO CUTHAJIa ICTOYHHKA JTAHHBIX.
«  DAQParamAttributeArch — o0bekT apxuBa aTpudyTta mapamerpa nojacucrems! 'COOp TaHHBIX .
- HardwarePLC — 00BEKT HCTOYHUKA JaHHBIX, HAIPUMEP MOIYTU paccocpenoroueHHoro YCO
unu npomeinuieHHbie [TJIK.

1.1. IIpocToii cMHXPOHHBII MeXaHU3M cOopa

MexaHu3M XapakTepu3yeTcsl 3alpocaMu K MCTOYHUKY JaHHBIX CHHXPOHHO C 3alpOCOM K aTpuoOyTy
napametpa (puc.2). JlanHblii MeXaHu3M OOBIYHO MPUMEHSETCS MpU paboTe ¢ JOKAIHbHBIMA UCTOYHUKAMHU
JAHHBIX, XapaKTePU3YIOIIUMHCS HU3KOHM JJATEHTHOCTBIO T.€. 33J€PKKOU B OTBETE Ha 3ampoc. C MOMOIIbIO
ATOTO METOJIa MOXHO TOJYYUTh aKTyaJbHbIE JaHHBIE HEMOCPEJACTBEHHO C 3allpOCOM, OJHAKO BpeMs
3arpoca 00bekTa OyAeT BKII0YATh BPEMS TPAHCIOPTUPOBKU U 00pabOTKH 3arpoca UCTOYHUKOM JITAaHHBIX.

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

: ObjectSCADA

|
. | | 1: setvall) | o |

| 1: getVal() ='_._|2: valueRequest() = | ='_|2' valueSend() X

| | u _________________
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Puc. 2. Jluarpamma rociiejoBaTeabHOCTH B3aUMOJEHCTBYSI P CUHXPOHHBIX 3aIIpOCax.

| : ObjectSCADA | |




B cootBercTBHM C auarpaMMoil BBIIIE MBI IOJIY4aeM CJEIYIOLIYIO MOCIEI0BATEIbHOCTh 3alpPOCOB
MIOJTYYCHUS JaHHBIA U UX TIepeIavn:

« OO6wvext SCADA-cuctembl muET 3ampoc 3HAa4eHHs K O0O0bekTy arpulyra mnapamerpa
DAQParamAttribute::getVal().
« OOwexr arpubyra mapaMeTpa TMOJyYUB 3alpoc MUIET €ro HMCTOYHUKY JaHHBIX
HardwarePLC::valueRequest().
«  Hcrounuk manHbIX, 00paboTaB 3ampoc, BO3BpaIlaeT pe3yiabTarT.
« OObBexT arpubyTa mapamerpa MoJy4uB pe3yabTaT Bo3Bpamaer ero 00bekty SCADA-cUCTEMBI.

B OpenSCADA Takoi MeXaHW3M peau3yIoT CISAYIOIINEe MOy MoAcucTeMbl 'COOp JaHHBIX':
+ ModBus — Mopmynb qocTyna K JaHHBIM HCTOYHHUKOB MOCPEACTBOM CEMEHCTBAa MPOTOKOJIOB
ModBus. B Montyne peann3oBaH CHHXPOHHBINA PEXHUM IS 3a1IMCH JAHHBIX.
«  DiamondBoards — monynb nocryna k nanabiM PC/104 umat ¢pupmsr Diamond Systems. [Liater
PC/104 pasmemiarorcst Ha I[SA-mmHe, clieoBaTeIbHO SIBISIOTCS JIOKAIBHBIMH M JIOCTYITHBI
CpaBHUTENBHO OBICTPO. B pexkume cOopa JaHHBIX HE MO MPEPHIBAHUIO TOCTYM K 3HaueHusM AIIIT
ocylIIecTBIsieTcs: CHHXpOHHO. Pexxum 3anucu 3nauenus L{AII Bcerna paboTaer CHHXPOHHO.
« Transporter — MOAYAb OTPaKEHUS OOBEKTOB KOHTposuiepoB yhainéHHeIX OpenSCADA-
CTaHIIM{ Ha JIOKaJbHYI0. B MOfyse peann3oBaH CUHXPOHHBINA PEKUM /IS 3alIUCH TaHHBIX.
« BlockCalc — BprYnACIUTENL HA A3BIKE OJIOYHBIX CXEM. B KauecTBe MCTOYHHKA JAHHBIX B HEM
BBICTYIIAET TMOJb30BaTeNbCKasi OJouyHas cxema. ATpuOyThl MapamMeTpoB MOIYJS CHHXPOHHO
oOpararoTcsi K BX0/1aM/BbIX0JjaM OJIOKOB OJIOYHON CXEMBI.
« JavalikeCalc — BbluMCIUTENb Ha Java-moJ0OHOM s3bIKE BBICOKOTO YpOBHA. B kadectse
MCTOYHUKA JaHHBIX B HEM BBICTYNAeT IMOJIb30BATENIbCKas MporpamMma Ha Java-mogoOHOM Si3BIKE.
ATpuOyTHl TapaMETPOB MOAYJISI CHHXPOHHO OOpamaroTcsi K BXOAaM/BBIX0/IaM TOJIb30BATEIbCKON
BBIYHUCIUTENLHON (PYHKIINU.
« LogicLev — MOIynb JTOTUYECKOTO YPOBHS TapaMeTpoB cOopa ITaHHBIX, JeTalbHEee O HEM B
pasnene 2. B KkadecTBe WCTOYHWKA JaHHBIX 3TOTO MOJYJIS BBICTYNAIOT JPYrHUe MapaMeTpbl
noacuctembl 'COOp HMaHHBIX' W KOHTEKCT HCIONHEHHUS IA0I0OHa mMapaMeTpoB. ATpUOYTHI
MapaMeTpoB MOJYJISI CHHXPOHHO OOpamiaroTcs K arpulOyraMm JpyTUX I[MapaMeTpoB, B PEKUAME
OTpaXeHUs mMapaMeTpoB mnoacucteMbl 'COOp [aHHBIX', WJIM K BXOJaM/BBIXOJaM KOHTEKCTa
WCTIOJTHEHUS 11a0JI0Ha, B PEXKUME pabOTHI IO MAOIOHY.

1.2. ITpocToii acCHHXPOHHBIH MeXaHU3M cOopa

MexaHu3M XapakTepu3yeTcs 3alpocaMy K MCTOYHHUKY JaHHBIX HE3aBHCHMO OT 3ampoca K aTpuoyTy
napamerpa (puc.3). OOBIYHO 3ampoChl K MCTOYHHMKY JAHHBIX OCYIIECTBIIAIOTCS IEPUOJANYECKH B
coOCTBEHHOM 3a/1aye omnpoca OTAEIbHO B3ATOT0 KOHTpoOJIIepa U OJIOKaMU 0 HECKOJbKO cUrHaios. llpu
3TOM, 3alPOCOM K aTpuOyTy MapaMeTpa BO3BpAILAeTCs 3HaU€HUE MOTY4YEHHOE MOCIEIHUM CEaHCOM CBSI3U
C HWCTOYHUKOM JaHHBIX. JIaHHBI MeXaHW3M OOBIYHO MpPUMEHSETCS MpH paboTe C YHAANEHHBIMH
(ceTeBBIMH) MCTOYHUKAMH JAHHBIX, XapaKTEPU3YIOLUIMMUCSA BBICOKOM JATEHTHOCTBIO T.€. 3aJEPXKKOU B
OTBETE Ha 3aIpoc.

C NOMOIIIBIO ATOTO METOJIa MOXKHO 0OECIIeUUTh ONTHMHU3AINI0 BPEMEHHOTO pecypca 3aTpayeHHOro Ha
OJVH CUTHAJl U TEM CaMbIM YBEIUYUTh MaKCUMAaJbHOE KOJIMYECTBO OINPALIMBAEMBIX CUTHAJIOB 3a
UHTEpPBaJ BPEMEHH OIPOcCa.

B kagectBe mpumepa paccMoTpum npomeiuieHHbid [TJIK Siemens S7-315 npu ompoce ero mo muHe
Profibus (1.5M6wut). Cpeanee Bpemsi oOpabotku MPI-3ampoca 3TUM KOHTpOJIIEpOM cocTaBisieT 30mc.
Ecnu ucnonb30BaTh CHHXPOHHBIM MEXaHHU3M JUISl KaKJJOI0 CUTHAINA, T.€. OJIMH 3allpOC HA KaKIbli CUTHAI,
TO B TEYEHUH OIHOM CEKyHAbl MBI CMOXKEM IIOJIyYUTb OKOJO 33 CHUTHaJIOB. A €clIM NPUMEHUTh
ACUHXPOHHBIM MexaHu3M, T.e. B oaHoM MPIl-nmakere mnonydars mo 22006aiit waum 110 curnanos
LEJIOYMCICHHOTO TUMNa Ha 16-pa3psAoB, TO Mbl CMOKEM 3a OJHY CEKYHIy MOJIy4uTh A0 3630 curHamos.
Kak M0oxHO BueTh 3 (EKTHUBHOCTh aCHHXPOHHOTO MEXaHHW3Ma, B JaHHOM ciydae, coctaBiseT 110 pas, a
MMEHHO 3HaueHHe MakcuManbHOUi émkoctu MPI-nakera.


http://diyaorg.dp.ua/oscadawiki/Doc/LogicLev?v=174u&
http://diyaorg.dp.ua/oscadawiki/Doc/JavaLikeCalc?v=1dmw&
http://diyaorg.dp.ua/oscadawiki/Doc/BlockCalc?v=p1l&
http://diyaorg.dp.ua/oscadawiki/Doc/Transporter?v=x8w&
http://diyaorg.dp.ua/oscadawiki/Doc/DiamondBoards?v=1045&
http://diyaorg.dp.ua/oscadawiki/Doc/ModBus?v=1b5c&
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HenocraTkoM acMHXpOHHOTO MeXaHU3Ma SIBJISETCS TO, YTO 3alpoc 3Ha4YeHHs aTpulyTa mapamerpa
BO3BpAIlla€T HE aKTyaJIbHOE, HA MOMEHT 3alpoca, 3HAYCHHUE, a 3HAYCHUE IIOCIEIHEr0 CeaHca ompoca
KOHTpoJuiepa. Brnpodem, ecinm y4ecTh, YTO MCTOYHHUK JAHHBIX MOXKET OOHOBIISITHCS C MEPUOIUYHOCTHIO
anmnapaTHeix orpannueHuid ALlll, nga m camMu JaTyuku MOTYT UMETh OIpPEACNIEHHbIE OrpaHUYEHUS B
CKOPOCTH pEaklud, TO NPUMEHEHHE AaCHMHXPOHHOIO MeEXaHu3Ma cOopa MOXKET HMETh CEepbE3HBIC
OCHOBAaHHMS.

[IpruMeHeHrne aCHHXpPOHHOIO MexaHu3Ma s 3anvcu 3HadyeHuid B [IJIK sBisgeTcs nocTaTouHO peakum
SIBJICHHEM TOCKOJIbKY 3aliCh 3HaYEHUN OOBIYHO TMOApa3zyMeBaeT Bo3jekcTBue oneparopa Ha TII, yto mo
dakTy JOCTATOYHO PEAKOE SIBICHHE, KOTOPOE MOXHO BBIMOJHATH CUHXPOHHO. OJHAKO CYIIECTBYIOT
cutyauuu, Harnpumep ympasienue TII perymstopamu na SCADA-cucteme, BBINOJMHSOWEH (QYHKIMU
cpenbl ucnonnenus [JIK.

% : DAQParamAttribute : HardwarePLC % - DAQParamAttrioute : HardwarePLC
| | | I
- ObJECrSCAD’A | - ValUE"RE"qUE'Stq} LJ_ - DbJECrSCADA | . 'u"EIlLIE'SE'r'IIjI:} |
| 1: getVal() L ____________________ I 1: setvail | '
Hommmmmmm------------ L b T e .
W I : valueRequest() LI X Ir : valueSend() I
[ " I *
k -------------------- T L """"""""""" —
| : valueRequest() | | : valuesend() _|
- 11 | '
[ T

Froommmmmomemees T
|
|

Puc. 3. JIluarpamma nociieoBaTeIbHOCTH B3aUMOICHCTBUS MPYU ACHHXPOHHBIX 3aIIPOCcax.

B cooTBeTcTBUU ¢ quarpaMMoi BBIIIE MBI ITOTY4YaeM CICAYIONIYIO KapTUHY:
+ OObekT arpubyra mapaMmeTpa, WJIA BBIIIECTOAMNNA OOBEKT KOHTPOJIJIEPA, BBIMOJIHSICT
nepuoanueckue 3amnpockl HardwarePLC::valueRequest() mis monydeHus 3Ha4eHHs] CUTHANA WA
TPYIITBI CUTHAJIOB.
- IlomydyeHHble 3HAu€HHUs CHUTHAJIOB pa3MeIalOTCs B OO0BEKTaXx aTpuOYTOB MapaMeTpoB,
JIOKAJIbHO.
« O60bekt SCADA-cucrembl mUIET 3ampoc 3HAYCHHS K OOBEKTYy aTpuOyra mapaMmerpa
DAQParamAttribute::getVal() u mony4aeT COXpaHEHHOE JIOKAIBHO 3HAYCHHUE TMPEIBITYIIETO
ceaHca onpoca UCTOUYHHKA JTAaHHBIX.

B OpenSCADA Takoif MexaHu3M peanu3yroT CIeAyIoIIrne MOIYIIH mojcucTeMsl 'COOp TaHHbBIX':
. Siemens — MOIyTb AOCTyNA K JaHHBIM KOHTPOJUIEpoB (¢upmbl Siemens cepun S7. B maHHOM
MOJlyJie AaCHHXPOHHBIN pEXUM peaqnu30oBaH Kak A YTEHUS JaHHBIX TaK M JJIs UX 3aIllUCH
(onuumonansHO) Ha [TJIK.
+ ModBus — Moyib TOCTyIa K JaHHBIM HCTOYHUKOB ITOCPEACTBOM CEMENCTBA MPOTOKOJI0B Mod
Bus. B Moayne peann3oBaH aCHHXPOHHBIN PEXUM UTEHUS JTaHHBIX.

« SNMP — wmoaynp JAOCTylla K JaHHBIM YCTpOMCTB cetu mnocpeactsoM Simple Network
Management Protocol. B Monysne peann3zoBaH aCHHXpPOHHBIN peXXUM YTEHUS JTaHHBIX.

- System — MOAynb JOCTyNa K JTaHHBIM OKpyxeHus ucnoiHeHus OpenSCADA. B mopyne
peanu30BaH aCUHXPOHHBIM PEKUM UTCHUS JAHHBIX.

« Transporter — MOIyldb OTPAXEHUS OOBEKTOB KOHTpoyiepoB ynanéHHeIXx OpenSCADA-

CTaHIIMI Ha JIOKaJbHYI0. B MOJylie peain30BaH aCUHXPOHHBIN PEKUM YTCHUS TAHHBIX.


http://diyaorg.dp.ua/oscadawiki/Doc/Transporter?v=x8w&
http://diyaorg.dp.ua/oscadawiki/Doc/System?v=5sr&
http://diyaorg.dp.ua/oscadawiki/Doc/SNMP?v=d8h&
http://diyaorg.dp.ua/oscadawiki/Doc/ModBus?v=1b5c&
http://diyaorg.dp.ua/oscadawiki/Doc/ModBus?v=1b5c&
http://diyaorg.dp.ua/oscadawiki/Doc/ModBus?v=1b5c&
http://diyaorg.dp.ua/oscadawiki/Doc/Siemens?v=100y&

1.4. ITakeTHbIH MeXaHU3M cOopa

[TakeTHbIii MexaHM3M cOOpa JaHHBIX XapaKTepeH COOpOM JaHHBIX Ka)JO0ro CHUTHajla I1aKeTOM,
BKJIIOYAIOIUM HMCTOPHUIO €r0 M3MEHEeHus. T.e. 3a OJAMH CEaHC OIIpOoca JAHHBIX IOJY4acTCs HECKOJIBKO
3HaYeHU wuctopun curHana. [lakeTHbIi MexaHM3M paboOTaeT COBMECTHO C CHHXPOHHBIM U C
ACUHXPOHHBIMU MEXaHU3MAaMHU.

B caydae pa®oTbl C CHHXpOHHBIM MEXaHHW3MOM BBINONHSETCA (PAKTHYECKHd MPOOpOC apxuBa
MCTOYHUKA JJAHHBIX JIJIs oriepaTUBHON paboThl B cucteme (puc.2). Kak v mpocToit CHHXpPOHHBIN MeXaHU3M
€ro JKeJIaTelbHO IPUMEHATHh TOJIBKO HAa HU3KOJATEHTHBIX HCTOYHMKAX JAHHBIX WJIH C HCTOYHUKAMU
paboTa KOTOPBIX SIBJISIETCS CEaHCOBOM, HampUMep B chepe KOMMEpUECKOro y4yéTa Ajsl YTeHUs 3HaueHUMH
CUYETYMKOB.

[Tpu paboTe COBMECTHO C aCHHXPOHHBIM MEXaHH3MOM HCTOPHS MOJyYEHBIX CUTHAIOB OOBIYHO IMPSIMO
TIOMEIIaeTCs B apXUBHI (pUC.4), a TeKylllee 3HaYeHNE aTprOyTa IapaMeTpa yCTaHABIMBACTCS B TIOCIIE/IHEE
3HayeHue rmakera. JlanHas komOuHammsa »d¢dexTuBHa 1pu cOope OBICTPHIX [TaHHBIX WM TpU
CHHXPOHU3AIIMU apXUBOB MOCIIE TIOTEPH CBSI3U C YAAIEHHBIM HCTOYHUKOM JaHHBIX.

: DAQParamAttributeArch : DAQParamAttribute : HardwarePLC

| n+1: valuesRequest()

: ObjectSCADA

n+2: setValues()

1: getValues()

|
|
n+3: valuesRequest() |

3: getVal()

n+4: setValues()

X

Puc. 4. JIlnarpaMMa nocineoBaTelbHOCTH B3aUMOAECHCTBHUS ITPU ACHHXPOHHBIX 3aIpocax MakeTHOTO
MEXaHU3Ma.

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

B coorBercTBUM C auarpamMMoill BbIIIE MBI MOJIy4aeM CIEYIOLIee MOBEJACHUE MAaKeTHOI0 MEXaHH3Ma
NPY aCHHXPOHHBIX 3aIPOCax:

« OObekT arpulyTa mapaMeTpa, WM BBIMIECTOSIIUNA OOBEKT KOHTPOJJIEPA, BBITOIHSAET
nepuoanueckue 3ampockl HardwarePLC::valuesRequest() myis monydeHwsl MakeToB 3HAYCHUN
CUTHaJa WU TPYIIIbl CUTHAJIOB.
« IlomydyeHHple  MakeThl 3HAYEHUH  CUTHAJIOB  TIOMEINAIOTCS B apXHB  3alpOCOM
DAQParamAttributeArch::setValues(), a mociiennee 3Ha4eHHE MAKETOB Pa3MEIIAeTCs B 00bEKTaX
aTpuOyTOB MapaMeTpPOB.
- O0wexT SCADA-cucrembl €T 3ampoc (pparmMeHTa apxuBa K 00BEKTy arpuOyTa mapamerpa
DAQParamAttribute::getValues(), a TOT nepeHanpaBsieT 3anpoc K apXUBY
DAQParamAttributeArch::getValues(). B  pesyabrare Bo3Bpamaercs (parMeHT apxuBa
JTOCTYITHBIN TIOCIIE TIPEIBIAYIIEro Ceanca Onpoca NCTOYHUKA JJAHHBIX.
+ O06wext SCADA-cucTembl HIIET 3apoc MOCIEIHET0 3HaUeHUsI K 00BEKTy aTpubyTa napamerpa
DAQParamAttribute::getVal() u monydaeT COXpaHEHHOE JIOKAIBHO 3HAYCHHUE TPEIBITYIIETO
ceaHca Onpoca UCTOUYHHKA TAaHHBIX.

B OpenSCADA Takoif MexaHu3M peann3yloT CIEAYIOIINe MOIYIH mojicucTeMbl 'COOp TaHHBIX':
«  DiamondBoards — monynb noctyna k gaaasiM PC/104 mnat ¢pupmer Diamond Systems. [Tnatsr
PC/104 pasmemiarorcst Ha I[SA-mmHe, clieOBaTeNbHO SBISIOTCS JIOKAIBHBIMH M JIOCTYITHBI
CpaBHUTENBHO OBICTpO. B pekume cOopa JaHHBIX MO MPEPHIBAHUIO OCYIIECTBISCTCS OXHUIAHUE



http://diyaorg.dp.ua/oscadawiki/Doc/DiamondBoards?v=1045&
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nakeToB ObICTpbIX 3HaueHHWi (mo 200kI') 3a omHy cexyHay (mo 200000 3HayeHHWil B makere) u
MOCIIeAYIONIee pa3MeIeHUE TaHHBIX TTAKETOB B apXuBax aTpuOyToB mapamerpoB DAQ.

« Transporter — MOAYAb OTPaKEHUS OOBEKTOB KOHTposUiepoB yhain€HHeIX OpenSCADA-
CTaHIIMM Ha JOKalbHYI. Ha naHHOM sTame MOIynb HE peaau3yeT MaKeTHOTO PEeKHMMa, OJHAKO
IUTAHUPYETCS peau3aids CHHXPOHHOTO M ACHHXPOHHOTO ITAKETHBIX PEXKHUMOB OTPAKCHUS
apxuBoB yaaneHHbix OpenSCADA-cTanuuid.

1.3. ITaccuBHbBI MexaHu3M cOopa

[TaccuBHBIM MexaHU3M cOOpa JAHHBIX XapaKTepeH MHULMATHBOM mpenoctaBieHus JaHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHHMKA JAHHBIX. DTOT MEXaHU3M SBJISETCS JOCTaTOYHO DPEIKHUM SIBICHHEM,
OJIHAKO MOXXET MMETh MECTO B Ciydac OINpEACHEHHBIX YCIOBUM WIM OIpaHUYEHHH B BO3MOKHOCTH
HCIIOJIb30BaHUS MPSAMBIX MEXaHU3MOB cOopa JaHHBIX, puc.S. [Ipumepom Takoil cuTyaluu MOTYT CIYXKHUTb
reorpaUuecKk paccocpeloTOUYEHHbIE CUCTEMbl CcOOpa JaHHBIX IOCPEACTBOM MOOMIIBHBIX —ceTei
GPRS/EDGE. B Takux cersx HajeleHHE KIUSHTCKUX Y3JI0B OTIeNbHBIMU/peanbHbiMu [P-anpecamu uimm
(dopMHpOBaHHE KOPIOPATUBHON MOOMJIBHOM CETH MOXKET OKa3aTbCs JOPOIMM YAOBOJIBCTBHEM, HOITOMY
JIOCTYIHEE OKa3bIBAECTCS MHUIMATHBA CEaHCa MEPENaY JAHHBIX C KIIMEHTCKUX AuHamudeckux [P-agpecos
Ha onuH peanbHbd [P-anpec cepepa SCADA-cucrembl. XOoTsS BO3MOXKHa paboTa M 4yepe3 CETEBYIO
CVYbB/I-nocpenHuka.

BOSI[GI;'ICTBI/HI Ha MOI[I/I(i)I/IKaIII/IIO nepeaaroTCa UCTOYHUKY JAaHHBIX B MOMCHT CCaHCa MCpCaavyn JaHHBIX
HCTOYHHUKOM.

% | :DAQParamAttribute| | :HardwareF‘LC| % | :DAQParamAttribute| | :HardwareF‘LC‘
. ObjectSCADA M1 setvall) - ObjectSCADA
n+1: getval()
| | 1: setVal()

X

|
|
1: getval() |
|
|
[
|

n+2: getVal()

|

| | |

| | |

n+2: setval() | )k I |
| | |

' | |

| |

Puc. 5. I[I/Ial"paMMa IIOCJICA0BATCIbHOCTU BSaI/IMO,Z[eI;'ICTBPIH IIpU IMMIAaCCUBHOM MEXAHHU3ME pa6OTBI.

B cooTBeTcTBUM € AMarpaMMON BBIIIIE MBI ITOJTy4aeM CJeIyIoIIee MOBEICHUE TACCHBHOTO MEXaHU3Ma:
+ OOBEKT HUCTOYHMKA [JaHHBIX OCYILECTBJIAECT MEPUOJUYECKHUE CEaHChl CBSI3U C OOBEKTOM
atpuOyra mapametpa DAQParamAttributeArch::setVal() mis mnepemaum CBOMX JaHHBIX U
MOJTyYeHHUs1 KOMaH/ BO3/IEHCTBUSI.
«  O6bexT SCADA-cucTeMbl IIIET 3aMpoc MOCIEIHETr0 3HaUeHUs K 00BEKTy aTpudyTa mapamerpa
DAQParamAttribute::getVal() u momydaer coxpaHEHHOE JIOKAJIbHO 3HAYCHHE MPEIBIAYIIEro
CeaHca CBSI3U MCTOYHHKA JTAHHBIX.

B OpenSCADA Ttakoii MexaHu3M emi€ He HCIOJIb30BaH, OJJHAKO MPUHLIUIHUAIbHAS BO3MOKHOCTb €ro
peanu3alnyy B CUCTEME €CTb.


http://diyaorg.dp.ua/oscadawiki/Doc/Transporter?v=x8w&

2. Jlornvyeckuii ypoBeHb 00pad0TKH TaAHHbIX

Bbiie MBI TOBOpPMIIM O TOM, YTO THUIl HCTOYHHMKA JAHHBIX MOXKET KOJIeOaThCsl OT «CBIPOTO» [0
KoMIuleKkcHOro. Ilom  «ChIppIM» TOJIpa3yMeBaeTCs MCTOYHUK, KOTOPBIM NPENOCTaBISET TOJIBKO
AJIEMEHTApHbIE CUTHAJBI (1I€JI0€, BEIIECTBEHHOE, JIOTMYECKOe, CTpoKa ...), ImpuuéMm otaenbHo. [lof
KOMILJIEKCHBIM, TMOJIPa3yMEBAETCSI HCTOYHHUK, KOTOPBIA TPYNIUPYET CUTHAIIBI U B MTAPAMETPE MOACUCTEMBI
'CO0p maHHBIX', IPEIOCTABISET aTPUOYTHl JOMOJHUTEIBHOTO Ha3HAYCHHS, TOKPHIBAIOIINE MPAKTHUECKU
BCE JMAarHOCTUYECKHE 3a/layd, T.C. MapaMeTp SBISIETCS 3aKOHYEHHBIM OOBEKTOM, HE TpeOyroIIHUM
JIOTIOJIHEHUSI.

YauThiBas TakoH pa3dpoC MOKET BO3HHUKHYTH CUTyalHs Korjga mHGOpMaluu B 0OBEKTE Mapamerpa
KOHTPOJIJIEpa UCTOYHMKA JTAHHBIX HEAOCTATOYHO JUIs ONMCAaHUs peanbHoro oobekra TII B 11eoM 1 HyXeH
IIPOU3BOJHBIA OOBEKT OOJiee BBHICOKOIO ypOBHS abcTpakuuu. PemieHuem TakoW CUTyallud MOKET ObITh
(dbopmMHpOBaHUE JOMOJHIIOIIMX MapaMeTpPoB, YTO SBISETCS HEHATJSAHBIM M BHOCUT IyTaHuLly. boiee
NPaBUJIBHBIM PEIICHUEM SIBIISICTCS UCIIOJIb30BaHUE MTPOCIIONKH, TaK Ha3bIBaEMOT0 «JIornueckoro ypoBHs»,
BBITIOJTHSIFONIETO (PYHKITUU THOKOTO (pOpMUpOBaHUS MapaMeTPOB, KOHTEHHEPOB CUTHAJIOB, HEOOXOIUMOM
CTPYKTYPBI M BKJIFOYAIOILIETO MOCT-00padoTKy.

QOyHKIMOHAIBHO «Jlormyecknii ypoBEHb» MpEJHA3HAYEH [UISl IPENOCTaBICHUS B CHUCTEME
OpenSCADA mexanuzma cBOOOJHOTO (OpMHPOBAHUS OOBEKTOB MApaMETPOB, KOHTEHHEPOB CUTHAJIOB,
HYKHOU CTPYKTYpBHI.

OKCIUTyaTalluOHHBIM Ha3HauYeHUeM «JIoru4eckoro ypoBHs» SBISETCS:
- pacmupenue chepsl npumeneHus cuctemMbl OpenSCADA, 3a cu€r yBenmu4eHus: TMOKOCTH
onucaHusi 00BEKTOB MapaMeTpoB nojcuctemsl 'CO0p JaHHBIX';
+ COKpAIlEHUs 3aTpaT TPyAa Ha CO3AAHUE CIOKHBIX ABTOMAaTU3UPOBAHHBIX CUCTEM.

Konuenust «Jlormueckoro ypoBHs» OCHOBaHa Ha ma0iI0HaX MapaMeTpoB, sl KOTOPHIX B IMOJICUCTEME
'COop maHHBIX' MPETYCMOTPEH KOHTEHHEp OMOMMoTek mabiaoHoB (puc.l). Kaxknas Oubiamoreka coaepKut
1a0JIOHBI TTAPaMETPOB, KOTOPHIE MOTYT HCIIOJIB30BaThbCd MOIYISIMH mojcuctemMbl 'CO0Op maHHBIX' IS
peanu3aliii TMapaMeTpoB Ha OCHOBe ma0inoHoB. Mopaynsamu cuctembl OpenSCADA, koTtopeie
UCTIONIB3YIOT IIA0JIOHBI B CBOEH padoTe, SIBIISIOTCS:

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

- Siemens — MoayNb cOOpa JaHHBIX KOHTPOIIepoB (Gupmbl Siemens cepun S7. B Buay BbICOKOMH
rMOKOCTH M (YHKIIMOHAJIBHOCTU KOHTPOJEPOB (UPMBI 3TOM CEpuUH, KOTOpas IO3BOJISET
(hopMHPOBATH KOMIUIEKCHBIE TUIBI TAHHBIX PA3IMYHON CTPYKTYpPHBI, BCE MapaMeTpbl 3TOTO MOAYJIS
paboTaroT no mabaoHaM.

OO6mmit Mmexanus3m paboTsl 'Jlormueckoro ypoBHs' Ha mpuMmepe Moy Logicl.ev nzo0paxéEn Ha puc.6.


http://diyaorg.dp.ua/oscadawiki/Doc/LogicLev?v=174u&
http://diyaorg.dp.ua/oscadawiki/Doc/Siemens?v=100y&
http://diyaorg.dp.ua/oscadawiki/Doc/LogicLev?v=174u&
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Puc. 6. Mexanusm pabotsr 'Jlornueckoro ypoBHs' Ha mpumepe Moayis Logiclev.

Hcxonsa u3 u3o0pakeHHs BHUJIHO, YTO MapaMeTphl KOHTPOJUIEPA JIOTMUYECKOTO YPOBHS BBIMOJHSIOT
(GYHKIMIO OTpaskeHUs IPYTHX HapamMeTpoB mojcucteMsl 'COOp AaHHBIX', HA IpuMepe mapameTpoB 1 u 4, u
pOM3BOJIbHOE (hOpMUpPOBaHKE MapaMeTPOB HAa OCHOBE IAOIOHOB 1,2 M APYrUX mapaMeTpoB MOJCHCTEMbI
'CO0p naHHBIX', HA IpUMEpe apameTpoB 2, 3 u 5.

CrpykTypa napameTposB, ¢ 1a0JIOHOM B OCHOBE, UMEET CTPYKTYpYy H300pakEHHYIO Ha puc.7.

-

Mapamemp f02UYecko20 ypoeHs

OB swm gaymsLiy FM}'&&L;W
_________ X
M—r— Mapas. | H Ca
Arpndyr | | TNapawm. 2 ] C ez 2

1
S Mapam. 3 _J_I' Kower. |
ATPIEYT 3 TN [apaw, 4 [ M Cwe 3
Arpudyr 4 [ b— Mapawm. 5 ]
Arpubvr 5 [T L— Mapawm. 6 [
IMapam. 7

. J

Puc. 7. CtpykTypa napamerpos, ¢ 11a0JI0HOM B OCHOBE.

Kak MOXXHO BHIETHh M3 CTPYKTYpBI, TTapaMeTp JIOTHYECKOTO YPOBHS COCTOMT M3 OOBeKTa (yHKIUH,
aTpuOyToB ¥ KoHpUTyparuu madsoHa. OObeKT GYHKIIMH 3TO SK3EMILISAP UCTIOJHECHUs (YHKIIUU 11a0I0Ha
C HabOpOM BXOJOB/BBIXOJJOB W TPOTPaMMON BBIUMCIIEHHs Ia0jJoHAa Ha OJHOM M3 SI3BIKOB
MOJTb30BATEIFCKOTO  MPOTPAMMHUPOBAHMS, OOBIYHO ATO Java-moMoOHBIH S3BIK  TIOJH30BATEIHCKOTO
nporpamMupoBanus moayns DAQ.JavalikeCalc. Bmpowyem 1maGnon MoxkeT ObITh BooOmie 06e3
IPOTPaMMBbI, TPEAOCTABISSl TOJNBKO CTPYKTYpPY HpoOpoca BXOIOB/BBIXOAOB. ATPHUOYTBI B CTPYKType
n300paKarOT TepedeHb aTPUOYTOB pe3yJIbTHPYIOUIETO TlapamMeTrpa, B COOTBETCTBHHM C MIA0JIOHOM.
Kondurypamus B CTpyKType MpeaoCTaBisieT KOH(QUTYpAIHIO CBOMCTB MA0JI0OHA U €r0 BHEITHUX CBSI3CH.

Jloruky paboThI JIOTHYECKOI0 YPOBHS IIapaMETPOB MOKHO 3aIIUCATh CIEAYIOIMM 00pa3oM:
- Ilapamerp cBs3pIBaeTCS C INAOJOHOM M3 KOTOPOTO IOJIydaeTcs CTPYKTypa arpuOyToB, B
COOTBETCTBHUHM C (pyHKLMEH 111a0I0Ha.
+ B MoMeHT cBs3bIBaHuUs apamMeTpa ¢ (PyHKIMEH BBIMOIHAETCS CBSA3bIBAHUE 00BEKTA HK3EMILIApA
¢byHKIMM mapamerpa ¢ GyHKIueH u3 mabdaoHa.


http://diyaorg.dp.ua/oscadawiki/Doc/JavaLikeCalc?v=1dmw&
http://diyaorg.dp.ua/oscadawiki/Doc/LogicLev?v=174u&
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- Jlanee, B cOOTBETCTBUM ¢ IabioHOoM GYyHKIUH, GopMUpYyeTCs CTPYKTypa cBsizeil. Mcxons us3
CTPYKTYpHl ~ cBsi3eil  Qopmupyercs ¢Qopma CBsA3bIBaHMA MapaMeTpa M II0JIb30BaTelieM
YCTaHABJIMBAIOTCS CBSI3H.

« Ilpu nmoctyme k aTpuOyTaM MOJYYEHHOIO MapaMmeTpa, MPOU3BOAUTCS IMpPOBEpKa Ha HaIUYue
IIpsAIMOM CBA3U. B ciydae Hanmuus IpsMOM CBS3M 3allpoC MEPEHAINPABISAETCA MO 3TOM CBS3H, B
MIPOTUBHOM cllyyae 3HadeHue 0epércs u3 00beKTa IK3eMILIIpa (PyHKIUN apaMeTpa.

« B aToT MOMeHT paboTaeT BbruHciIeHHEe QYHKIUU MAOI0HA, IO 00BEKTY (DYHKIIUU ITapaMETPOB.
[Ipu 3TOM, Iepea BHIYUCIEHUEM POU3BOIUTCS YUTEHUE 3HAYCHUI 110 CBS3SIM, a IOCJI€ BHIYUCIICHUS
3aIUCh PE3YIbTATOB 110 3TUM CBS3SIM.

[I1a6Gon mapamMeTpoB, B IETIOM, IPEAOCTABIISAIOT CIIEeIyIOIIee:
+  CTPYKTYpPY BXOJOB/BBIXOJI0B (DYHKIIMH IIAOIOHA;
+ TpU3HAKU KOH(HUTYpaluu U CBSI3bIBaHUS MabIoHa (KOHCTAHTA, CBA3b);
+ TIpeIBapuUTEIbHBIC 3HAUCHNS KOH(UTYpALNHU IIOCTOSTHHBIX U a0JIOHOB KOH(PHUTYPAINH CBSI3EH;
+ TPU3HAKU aTpUOYTOB PE3YJIbTUPYIOIIETO MapaMeTpa JIOTHYECKOTO YPOBHS THUIIOB: HE aTpUOYT,
aTpUOYT € TIOJTHBIM JIOCTYIIOM, aTPUOYT C JOCTYIIOM TOJIBKO HA YTCHHE;
+ MEXaHW3M BBIUYMCIIEHUS BXOJOB/BBIXOAOB (YHKIMHM IIa0JIOHOB C MCIIOJIb30BAaHHEM S3bIKa
oJib30BarTenbekoro nporpammuponanust OpenSCADA.

Ha puc. 8 npezacraBneHo n300pakeHHE BKJIAJAKH KOHQHUTYpamuu IadjIoHa MapaMeTpoB IOJICHCTEMBI
'Co0p naHHBIX' B BUAE TaOMMIBI C KOH(UIypalued BXOJIOB/BBIXOJAOB UM TEKCTAa MPOTPAMMEI
I0JTb30BATEIHCKOTO MIPOTPaMMHUPOBAHHS.

®ain PepakTwposaHwe Bug oMoWb

BB 00O0 =X 14120 2R
MR
‘B = Demo station
= Basbl faHHbIxX

Y4, BesonacHocTk
51 TpaHcnopTol

lWa6noH napamempa: Cu2H. aHanoa. no apaHUyam

[

B-#

@ TpaHCnopTHeIE NpaToKan! ma Tun Pexim ATPKUG OcTyn 3HaueHne
B [« CHop gaHHbIxX : | | | A Hocty ‘
Modyrie: : Bxog BewecTeeH... Bxoj  He aTpubyT CeA3sb MapameTp|var
Bl BuGAuomeka WatnoHos: _
g7 MepemenHana  BewecTeed... Bxog  MNonHeld gocTyn KodcTadTa 0

£ Ba3aosble WadnaH.l
CWrH. BUCKpETHaA
CWrH. aHanor. no rp HitH. paf. r... BewecTeed.. Bxon  Mondbid AocTvn KoHcTadta 0

PacxoioMepHbIi yai SBbIK NporpaMmel: [JavaLikeCaIc.JavaScript
Brok fuckp. napam

EfeHuua M3... CTpoka Bxon MoNHBIA NOocTyn KOHCTaHTa

KD

4

) Apx¥iBb Mporpamma:

@ CreyunansHsle var=iMult*(in+HAdd);

@ NoNb30BATENLCKUE UHTEL if{var=max) f_err="1:HapyweHWe sepxHer paiodel rpaHuyb";
& YNpasneHue Mogynamm else if{var<min) f_err="2:HapylweHWe HxHelR paBoyeil rpaHuy b,

& Loop glse if{aMax=aMin && var=ahax) f_err="3:HapyweHWe BepxHeR aBapuiHOR rpaHuLb";

= Loop SSL glse if(aMax=aMin && var<amin) f_err="4:HapylWeHWe HIKHER aBapHAHOR rpaHuLbl";

PLX8 else iffwMax=wMin && var=whax) f_err="5:HapylweHue BEpXHER NpeaynpeaMTensHOR rpaHuLb";
else iffwMax>=wMin && var<whin) f_err="6:HapylweHWe HWxHeW NpesynpeanTenbHalR rpaHnubl”;
glse f_err="0"

[ A1)

(1 D

Froman

Puc. 8. Bxiagka xondurypanuu mabdioHa mapameTpoB nojacuctemMs! 'COop TaHHBIX' .
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[Torem  Bxoja/Bbixoma  mabloHa  mapaMmeTrpa  NPEeJyCMOTPEHBI  CIEAYIOLIUME  CBOMCTBA
CHELUAIN3UPOBAHHOTO HAa3HAUCHUS: «ATpUOYT», «JlocTynm» u «3HaYeHue.

CBoiicTBO  «ATpuOyT»  BBICTYyNaeT IPU3HAKOM OTPAKEHUS  BXOJa/BbIXOJa IIa0joHa  Ha
pe3ylnbTUPYIOUIM aTpuOyT nmapamerpa. IlpeaycMoTpeHs! cieayromie BapuanThl ’TOI0 CBOMCTBA:
He ampubym — BXOJ/BBIX0] (PYHKIINH IIA0JIOHA HE OTpaKaeTcs Ha aTpuoyT;

+ MOJIbKO ymeHue — BXOJ/BBIXOA (YHKIHMHM I1a0JOHA OTpa)kaeTcsi Ha aTpuOyT C JOCTYIOM
TOJILKO Ha YTCHHE,

* NOAHBILL O0oCcmyn — BXOJ/BBIXOA (PYHKIMU IabjioHAa OTpakaeTcss Ha aTpUOyT C TIOJHBIM
JOCTYIIOM.

CpoiictBOo «JlocTym» BbICTYIIaeT MPU3HAKOM, YKa3blBaIOIIMM Ha MCIOJIb30BaHUE BXOJa/BbIX0/a
¢yHkuMu mabjoHa B pe3yabTHpYMOIEH KoH(QuUrypauuu mabjoHa Ha JIOTMYECKOM YpOBHE.
IIpenycMOTpeHsI caeayoIme BapuaHThl 3 TOr0 CBOMCTBA!

« KOHCmanma — JOCTYIEH JJIsl YCTaHOBKM TOJIBKO Ha YpOBHE KOHGUrypanuu malioHa
rapameTpa, B BUAE [IOCTOSHHOM;

«  nybnuunas KoHcmauma — JOCTYIEH JJIi YCTAaHOBKM Ha YpPOBHE IapaMeTpa JIOTMYECKOIro
YPOBHS B pa3jiesnie KOHQUrypauu 1madioHa, B BUA€ NOCTOSHHOM;

« Cea3p — JIOCTyIIEH U1 YCTAHOBKU Ha ypOBHE IlapaMeTpa JIOTMYECKOI'O YpPOBHSI B pasfeie
KOH(Urypamuu mabioHa, B BUAE CBA3H.

[Tone «3HaueHHe» OMUCHIBACT MPEAYCTAHOBICHHOE 3HAUYEHHE /IS MOCTOSHHBIX U [a0JI0H
KOHpUrypanuuu BHEMHHUX cBsized. [1la0aoH KOHQUrypanuu BHEHIHMX CBSI3€H HCHONB3YETCS B LENAX
ONMCAaHUs MEXaHW3Ma TPYIIUPOBKM M aBTOMAaTHYECKOIO paclpeiesieHusl BHEUIHMX cBsA3e. CTpykTypa
nrabjaoHa KOH(QUIypalMud BHEIIHMX CBsi3ed crneuupuyHa JUisl KaXIoro Monayis mnoxacuctemsl «CoOop
JAHHBIX» KOTOPBIA MCIIOJIb3YeT MEXaHW3M IIa0JIOHOB. B cilyyae ¢ MojyneM JIOTUYECKOTO YpOBHS
pacrmpenenenne IpOU3BOIUTCS HAJ BHEUTHMMHU aTpUOyTaMM IMapaMeTpoB, ¢ MAOJIOHOM KOH(HUTyparuu
BHemHell cBsa3u Bupa: <Ilapamerp>|<arpubyr>. I'me «Ilapamerp» wncnonb3yercss A 0O0beIUHEHUS
napaMeTpoB M IMOMEUIeHUsT Ha (GopMy KOH(UTrypauuu, a arpuOyT Ui aCCOLMATHBHOTO CBSI3BIBAHUS
aTpuOyTOB IPU HA3HAYEHHUH IapameTpa.

B kadecTBe mpumepa HCIOIB30BaHMA 11a0JI0OHA HA pUC.8 MpUBENEM M300paKeHUs IapameTpa MOAYJs
normueckoro ypoHs 'F3'. Ha pwuc.9 mnpencranena Brmanka 'Kondwurypamus mabmoHa' IS
KOHQUTYypalluy, BKJIIOYas CBA3bIBaHME, IMa0ioHa mnapamerpa. Ha puc.10 mpencraBieHa BKiIaaka
'ATpuOyTHI' ¢ IEpeuHeM aTpuOyTOB M UX 3HAYCHUN CO3/IaHHBIX MTOCPEJICTBOM IIA0JIOHA.

Q OT OpenSCADA KoHthMIypaTop

Daiin PepakTWpoBaHWe Bug NoMolls
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