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BBenenue

Monyns WebVision npeaocTaBisieT MEXaHU3M KOHEUHON BU3yaIU3alMy CpeJibl BU3yaTU3aluK U
ynpasienus (CBY) B cucremy OpenSCADA, ocHoBannslii Ha WEB texnonorusax (XHTML, Java
Script?, CSS, AJAX). B cBoeit pabote naHHBIN MOAYJIh UCTIONB3YeT AaHHbIC nBIKKa CBY (Momynb

VCAEngine ).

Cpena Buzyanuzaiuu u yrpasienus (CBY) sBnsercs Heorbremiemoit coctapistomeidn SCADA
cucteMbl. OHa NpPUMEHSIETCS Ha KIMEHTCKUX CTAaHUUSAX C IEJIbI0 JOCTYIMHOIO MpPeIOCTaBICHUS
uHpopmanuu 00 OOBEKTe yNpaBIEHUS W BBLAAYM YIPABISIOMIMX BO3IACHCTBUI Ha OOBEKT. B
pPa3IMYHBIX NPAKTUYECKUX CHUTYyalUsX M YCIOBHMSAX MOryT mpumMmeHsaTbcss CBY moctpoeHHble Ha
pa3IMuUHBIX MPUHIUNAX BU3yanu3anuu. Hampumep, 93T0 Moryt ObiTh OuOMoTekH BUIKeToB QT,
GTK+, wxWidgets miam rumepTekcToBble MeXaHW3Mbl Ha ocHOBe TexHojormii HTML, XHTML,
XML, CSS u JavaScript wid CTOpPOHHHME TPWIOKECHHUS BHU3yallU3allid, peau30BaHHbIC Ha
pa3MUHBIX S3BIKaX TporpammupoBanus Java, Phiton u T.1. JIt000if M3 3TUX TPUHIIUTIOB MMEET
CBOM TNPEHMMYIIECTBA U HEJOCTATKHU, KOMOHMHAIMS KOTOPBIX MOXKET CTaTh HEMpPeoI0JIMMbIM
MPENSTCTBUEM B BO3MOKHOCTH Hcmojib3oBaHuss CBY B TOM WIM MHOM MpPaKTHYECKOM ClIydae.
Hampumep, Texnonoruu Bpoge 6ubmmorekn QT Mmo3BOJISIOT co37aBaTh BhiCOKOpeakTuBHbie CBY,
YTO HECOMHEHHO Ba)KHO JIJIsl CTAHIMM ollepaTopa ynpasieHHs TexHoiorudeckum mnpoueccom (TTI).
OpHako HEOOXOIMMOCTh MHCTAISALMU JAHHOTO KiaueHTckoro [1O, B OTHENbHBIX CHUTyalUsX,
MOKET CJeNaTh HCIOJb30BaHHE €ro HeBO3MOXHBIM. C Apyroit croponsl, Web-TexHomoruum He
TpeOYIOT MHCTALISIMYA Ha KIMEHTCKUE CUCTEMBI U SBIISIIOTCS MPEeAeIbHO MHOTOIIATQOPMEHHBIMU
(moctaTouHO co3math cchulKy Ha Web-cepBep B mooom Web-Opaysepe), uro Hanbosiee BaKHO st
Pa3NUYHBIX WHXKEHEPHBIX U aJIMUHHCTPATUBHBIX CTaHUUU. C APyroid CTOPOHBI, PEAKTUBHOCTH U
HaJAEKHOCTh TaKuX HUHTEp(ENCOB HUXKE, YTO MPAKTUUYECKH HCKIIOYaeT UX MCIOIb30BaHUS Ha
cranuusax oneparopa TII.

Cuctema OpenSCADA nmeeT npenensHo THOKYI0 apXUTEKTYpy, KOTOpasi MO3BOJISIET CO3/1aBaTh
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BHEIIHWE WHTEP(EHCh, B TOM YHCIE M MOJIb30BaTelIbCKUE, Ha JII000H OCHOBE M Ha JIO0OW BKYC.
Hanpumep, cpena xondurypamuu cucremsl OpenSCADA noctynHa kak Ha QT O6ubnuoreke, Tak U Ha
Web-ocHoge.

B toxe Bpems He3aBucuMOe co3naHue peanuzauui CBY Ha pa3nuyHOil OCHOBE MOXKET IMOBJIEYb 32
c000l HEBO3MOKHOCTh HCIIONIb30BaHMS JaHHBIX KoH(purypamuu oxgnoit CBY B mpyroit. Uto HeynoOHO u
OTPAaHMYEHO C MOJIB30BATEICKOM CTOPOHBI, @ TAK)KE€ HAKJIAJHO B IUIAHE peaju3allid M MOCIEAYIOIIei
noanepkku. C 1enpro u30ekarh dTUX MPOoOJIeM, a TaKXKe CO3[aTh B KpaTyalIine CPOKH MOJHBINA CICKTP
paznuusbix THIIOB CBY ocHOBaH mpoekT co3nanud koHueniuu CBY. Pe3ynbTaroM 3TOro npoekra u crai
JaHHBIM MOJYJIb HENOCPEACTBEHHOM Bu3yanu3auuu Ha ocHoBe WEB TexHomorui, wmoxaymnb
HEIMOoCpeICTBeHHON Bu3yann3aiuu Vision u asuxok CBY VCAEngine.

1 HazHauenue

JlaHHBI MOAYNb HENmOCpeACTBeHHOW Bu3yanu3anuu CBY npegHasHadyeH TONBKO MJ11 MCHOJHEHUS
unrepdeiicoB CBY B cpene WEB-TexHONM0THIA.

B ¢unanpHoit Bepcun sToro moaynst CBY nmoctpoeHHas Ha OCHOBE TaHHOTO MOJYJIsSi OOCCTICUHT:

- TPU YPOBHA CIOXHOCTH B (OpPMHUpPOBaHUM UHTepdeilica BHU3yaIM3alUud, MO3BOJSIOIINE
OpPraHUYHO OCBAaUBAaTh U MPUMEHATh HHCTPYMEHTAPHM 110 METOAMKE OT IIPOCTOTrO K CIOKHOMY:
+ (dopmupoBaHnue W3 MIAOJOHHBIX KaJIpoB TMyTEéM Ha3HAYeHUs AUHaMUKH (0e3
rpaduuecKoil KOH(PUTYpaIHH);
- rpaduyeckoe GOpMUPOBAHUE HOBBIX KaJIPOB IyTEM HCIIOIb30BaHUS TOTOBBIX AJIEMEHTOB
BHU3YaIH3aI[uu U3 OMOIHOTEKN (MHEMOCXEMBI);
-+ (opMupoBaHHME HOBBIX KaJpOB, IIAOJOHHBIX KaJpOB U JJIEMEHTOB OTOOpa)keHHE B
OUOINOTEKH.
+ TIOCTpOCHHE HWHTEPPEHCOB BH3yaNM3alMU TPAKTHYECKH JIOOOW CIIO)KHOCTH HauWHAs OT
MIPOCTHIX TUIOCKUX WMHTEp(eiicoB MOHUTOPUHTA M 3aKaHUMBAs IMOJIHOIIEHHBIMU HEepapXUYECKUMHU
uHTepdeiicamu, ucnonszyembiMu B SCADA cucremax;
+ TPEIOCTaBIIEHUE PA3IUYHBIX CIOCOO0B (hOopMHpOBaHUS U KOHPUTYpALMU MOJIb30BATEIHCKOTO
uHTepdeiica, OCHOBaHHBIX Ha pa3WYHbIX UHTep¢eiicax rpapuueckoro npeacrasienus (QT, Web,
Java ...) unu->xe nocpeAcTBOM cTaHnapTHOro uHTepdeiica ynpasienus cucremoit OpenSCADA;
+ CMEHY TMHAMHKHU B IIPOIECCE UCIIOIHEHUS;
« IIOCTPOEGHHME HOBBIX IIA0JOHHBIX KaJpOB Ha YpPOBHE MOJb30BaTeNsl M (opMHpoBaHHE
CHEIHMATU3UPOBAHHBIX, MMOJ 00JIaCTh MPUMEHEHHUs, OMOIMOTEeK KaJpoB (HampuMep BKIIOYCHHE
KaJpoB IapaMeTpoB, TpauKOB W JAPYIMX DJIEMEHTOB C YBI3KOM HMX Jpyr ¢ JApyrom), B
COOTBETCTBHUH C T€OpUEH BTOPUYHOTO UCTIOIb30BAHUS U HAKOIIJICHHUS;
+ TIOCTPOCHHE HOBBIX IOJB30BATEIbCKMX 3JEMEHTOB BHU3yaJu3alMu U (HOpPMHUPOBAHUE,
CTEIMAIM3UPOBAHHBIX O] 00JIACTH MPUMEHEHHS, ONOIMOTEK KaapOB, B COOTBETCTBHH C TEOPUEH
BTOPUYHOTO HUCIOJIb30BAaHUS U HAKOTLICHUS;
+ OINMCaHUE JOI'MKU HOBBIX IIA0JIOHHBIX KAJPOB U IOJb30BATEIbCKUX 3JIEMEHTOB BHU3yalIU3alUU
KaK TMPOCTBHIMH CBSI3IMHU TaK M JIAKOHUYHBIM, IOJHOLICHHBIM SI3BIKOM IOJIb30BATEIHCKOTO
IIPOrpaMMHUPOBAHMS;
« BO3MOXXHOCTb BKJIOYEHHE B IIOJb30BATEIbCKUE BJEMEHTHl BU3yalu3auuu (yHKUUN (UiIu
KaJpoB BbIUUCIeHUs (QyHKUui) oObekTHOH Moxenun OpenSCADA, npakTUuecKu CBSA3bIBas
MPEJICTABJICHHE C AJITOPUTMOM BBIUMCIICHHS (HAIPUMED, BHU3yadu3upys OHOIHOTEKYy MOJesei
armmapatoB TII mys mocneayromiero Bu3yaibHOro nmocrpoenust moaeneit TII);
+ pasaeneHHe JAHHBIX MOJB30BATEIbCKUX HMHTEP(HEHCOB M MHTEP(PEHCOB MPEICTABICHHUS ITHUX
JAHHBIX, TO3BOJISIOLIEE CTPOUTH HHTEpdeiic moap30BaTeNss B OJHOW cpefle, a HUCHOJHATh BO
mHuorux npyrux (QT, Web, Java ...);
+  BO3MOXXHOCTb MOAKIIOUYEHNE K UCHIOJHSIOUIEMYcsi nHTepdency s HaONI0AeHN U KOPPEKIUU
neicTBUil (Hampumep, Mpu OOy4YEeHHHM OINEpaTopoB M KOHTPOJS B pealbHOM BpPEMEHHU 3a €ro
JIEUCTBUSAMM );
- BU3YyaJbHOE TIOCTPOEHHE pA3IMYHBIX CXE€M, C HaJOXEHHEM JIOTHUYECKHX CBSI3ed U
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MOCJEIYIOIUM LIEHTPAIU30BaHHBIM HCIOJHEHHMEM B (OHE (BU3yaJlbHOE IIOCTPOCHHE U
UCTIOJTHEHUE MAaTEMaTUYECKUX MOJEICH, TIOTHIECKUX CXEM, PENICHHBIX CXEM M MHBIX MPOLEAYD);

- npenoctapnenue ¢pyHkuuii oobekTHoro API B cuctremy OpenSCADA, MOXET UCIOJIb30BaThCA
JUIsl yIpaBJIeHUs CBOMcTBaMU MHTep(delica BU3yaln3aluy U3 MOJIb30BaTEIbCKUX MIPOLENYP;

+ TIOCTPOCHHE CEpPBEPOB KaJpOB, OJIIEMEHTOB BH3YAIIM3allMd W TIPOCKTOB HHTEp(hencoB
BU3YyaJIM3allMH ¢ BO3MOXHOCTbIO 00CTYKMBAHUSI MHOKECTBEHHBIX KIIMEHTCKUX COEIMHEHUH;

. TpocTas OpraHu3alys KIMEHTCKHX CTaHUuil Ha pasnuyHoil ocHoBe (QT, Web, Java ...) c
MOJKIFOYEHUEM K LIEHTPAIbHOMY CEpPBEDPY;

* TIOJIHOIICHHBIA MEXaHM3M pa3JesieHUs] MOJTHOMOYHUM MEXIY IOJIb30BATEIAMH, MO3BOJISIONINMA
CO3/1aBaTh U UCHOJHATH MPOEKTHI C PA3IIMYHBIMU IIPABAMH JJOCTYNA K €r0 KOMIIOHEHTAM;

« ruOKO€ (OPMHMPOBAHME MNpPAaBUJI CUTHAIM3ALMI U yBEIOMJICHMSA, ¢ Y4ETOM M MOIJAEPKKOM
Pa3IMYHBIX CIOCOOOB YBEAOMIICHHUS,

+ TOAJIEP’KKA IMOJIb30BATENBCKOIO (POPMUPOBAHUS NAIUTPbl M IIPUPTOBBIX MPEINOYTEHUHN A
uHTEepdeiica BU3yanu3aimu;

+ TOJJEepXKKa IMOJIb30BATEILCKOTO (POPMUPOBAHHUS KapT COOBITUN IO/ pa3iMuyHOe 000pyI0BaHHE
YIIpaBJICHUS U MOJIb30BATEIbCKHE MTPEAIOYTEHUS;

« TmoJJepXkKa Npoduied NoJb30BaTeNel, MO3BOJSIONIAsS ONPENENITh pa3lM4YHble CBOICTBa
uHTepdeiica Buzyanusanuu (1BETOBas raMMma, HIPUPTOBbIE OCOOEHHOCTH, MPEANOYTHTEIbHbIE
KapThbl COOBITHIA);

+ THOKOE XpaHEHHE W PaCIpOCTpaHEHUE OMOIMOTEK BUHKETOB, KaJPOB M MIPOCKTOB HHTEP(EHCOB
Busyanusauuu B BbJ[, nopnepxuBaembix cucreMoil OpenSCADA; nmpakTHUeCKH MOJIb30BATENIO0
HY>KHO TOJIBKO 3apErHCTPUPOBATh NOJy4eHHYIO b/] ¢ 1aHHBIMH.

2 Ucnosinenue uarepdeiico CBY

Hcnonaenue nntepdeiica CBY 3akirodaeTcst B 3amycke HOBOTO Ce€aHCa MPOEKTa WIN MOAKIIOUYCHHS K
cymectByomeMy Ha ypoBHe aBmwkka CBY (puc.2). Ilepen 3ampocom Ha MOAKIIOYEHHUE K CEAHCY
BBHITIOJIHSCTCS  3alpOC  HAa AayTEHTU(UKAIMIO Toib3oBatens. Jlamee MOIyiah HEMOCPEICTBEHHOMN
BU3YyaIM3aI[MN OTpa)kaeT U YIpaBisieT JaHHBIMU ceaHca. | TaBHOEe OKHO peKMMa HCIOTHEHUS JaHHOTO
MOJ1yJIsl UMEET BUJ, IIPE/ICTaBICHHbBIN Ha puc.3.

WuTepdeiic okHa MCTIOIHEHUS MOJHOCTBIO CTPOUTCS TMHAMMYECKH CKpUnToM Java Script? ucxoas u3
COZIEPKUMOTO ceaHca IIpoekTa MyTéM npsiMbix XML 3ampocos k cepsepy.

PeanuzoBaHo OOHOBJIEHHE COJEPKUMOIO OTKPBITBIX CTpaHWIl HHTepdeiica BHU3yaTU3alUU C
NEepUOIUYHOCTRIO OJIHA CEKyHJIa. B mporiecce 0OHOBIEHHS BBITIOIHIETCS:

— 3alpocC CIHMCKAa OTKPBITBIX CTPAaHUI Y MOJACIN M HIPOBECPKA COOTBETCTBUA PCAJTbHO OTKPBITHIX
CTpPAHUI] 5TOMY CIIHMCKY;,

— 3anpoc N3MCHEHHBIX JaHHBIX I10 MOI[I/I(bI/IIII/IpOBaHHI)IM BH/KETAM OTKPBITBIX CTPAHUIL,

— OOHOBIIEHHE COACPIKUMOI'0 CTpaHULl W HX BH/DKCTOB B COOTBCTCTBHU C IIOJYYCHHBIMHU
W3MEHEHHBIMH JaHHBbIMU.

MexaHu3M 3ampoca TOJIBKO W3MEHEHHBIX JTaHHBIX OCHOBAH Ha a0COJFOTHOM CYETYMKE HCIIOTHEHUS
ceccur. [Ipy BHECEHHMH pEANbHBIX HM3MEHEHHH B aTpUOyTHl BHUJKETOB BBIMOJHACTCS 3allOMUHAHUE
3HA4YEHHsI 3TOr0 CYETUMKA, YTO U MO3BOJIAET MAECHTU(UIMPOBATh U3MEHEHHBIE aTpUOyThl. Takoil moaxon
MO3BOJIIET TOBBICUTH MPOU3BOAUTEIBHOCTh M YMEHBIIUTh HArpy3Ky Ha TpaduK B CiIydae JOCTyma K
neikky CBY uepes cets.

Hepapxuuecku, MOAyJIEM IPENyCMAaTPUBAETCSI BO3ZMOXKHOCTh Pa3MEIEHUE CTPAHUL] IPOEKTa KaK Ha
riiaBHOM OkHe ucnoiHenuss WEB-Opay3epa (puc.3), Tak ¥ BKJIaJpIBasi BHYTPb BUPKETOB KOHTEHHEPOB.
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I | OpenSCADA. PaGouwii mnons3oBaTenbcHAE wHTEpdelic (WEB) - Mozilla Firefox

$ain [paeka Bwa MypHan 3aknagkm MWHoTpyMeHTm Cnpaeka

@e-o -8 6 |E| http://localhost: 10002/ WebVision |r| P] |v|

OpenSCADA. Padounl mo1b30BaTEIbCKHH
nurepgeunc (WEB)

Hma noabosatens |

Mapoab |

MpUHATE I OuMCTUTE

[oToBD

Puc.1. Ctpanuia ayreHTuduxarus.
I } OpenSCADA. PaSouwi nonb3osaTeneckni mHTEpdelc (WEB) - Mozilla Firefox

DTain [Npaeka Bwg MypHan 3Jaknagkn HWHCTpyMeHTM Cnpaeka

@e-> -8 o 6 ||:| http://localhost: 10002/ WebVision/,

OpenSCADA. Padounii mo/ib30BaTeIbCKUANI
nHrepgeiic (WEB)

[oToBRD

Puc.2. IloaxnroyeHne win co3laHne HOBOTO ceaHca ucrnoHeHus npoekra CBY.
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| OpenSCADA. PaBouwii nonk3osaTensckii wHTeptesic (WEB) - Mozilla Firefox BERB

daihn [paeka Bwa MypHan 3aknagkw MWHCTpyMedHTw Cnpaeka

& - - @ foh ‘D http://localhost: 10002/ WebVision/ses_AGLKS |-| [i-] |v

Db wecTaHy

I'CTpDKa pe,aamnpnll[] |3.14159

|5?5 |1132?10331 |1182?1DBBl

MNpocTon MupHem Kypcus cB0rpag TeKCTOBWA pegakTop ¢ |TEKCTOBWA pegakTop

TEKCT no NpaganomHEDKH) nepeHocoM no crnogam +|Ge: nepeHoca cnoe
UBHTRY CHHHA

| DnakoK

MNpocTas DUKCHpOBaHHEA | —7
KHOMKa

I 3HaueHWed j

[oToBD

Puc.3. 'maBHOE OKHO pexXuMa HUCIIOTHEHHUS.

3 Oomas koHpuUrypamus MoayJis

I[J'ISI HaCTpOﬁKH COOCTBEHHOT'O MOBEACHNA, B HC OUCBUAHLIX CUTyallUAX, MOAYJIEM HNPCAOCTABIIACTCA

BO3MOYKHOCTh HACTPOMKH OTAEIBHBIX MapaMeTpoB mocpeacTBoM uHTepdetica ynpasneraus OpenSCADA
(puc. 4). TakoBBIMHU TTapaMETPAMH SBIISIOTCS:

- Bpewms xu3Hu ceccun ayTeHTU(DUKAIIIH.
+  YmpaBneHue KackagHbIMU TabnuiamMu ctuiieir Web-unrepdetica.
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Puc.4. Ctpanuma koHUTYpaITuy MOTYIIS.
3akiroueHue

Ha npanHOoM »Tame Monaylb HE TOTOB K IPAKTUYECKOMY MCIONBb30BAaHUIO, a JIMIIb SABIIACTCS
JeMOHCTpanueil MOoTeHIHaIbHBIX Bo3MoxHOcTe WEB-unTepdeiicoB u mpeaHasHauyeH JUisl OTpabOTKU
0a30BbIX (PYHKITUH.
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