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BBenenue

Monayns WebVision mnpefocTaBiseT MeXaHW3M KOHEUHOW BHU3yaJdH3allMM CpeAbl BU3YalU3alUH U
ynpasieaus (CBY) B cucremy OpenSCADA. Moayns ocHoBan Ha WEB Ttexnomormsx (XHTML,
JavaScript, CSS, AJAX). B cBoeil paGore Momynb ucrnonb3yeT naHHble JBmxkka CBY (Monynb

VCAEngine).

Cpena Bumsyanuzanuu u ynpasieHus (CBY) saBmsercs HeorbemiieMoit coctamistomeid SCADA
cucteMbl. OHa TNpUMEHSETCS Ha KIMEHTCKMX CTaHIMSIX C LENbl JOCTYIHOTO IIPEIOCTaBICHUS
uHpopMalmu o0 00BEKTE YIpaBICHUS U BbLAAYU YIPABISIIOMIMX BO3JEHCTBUIM Ha 00beKT. B pa3nuuHbix
IIPAKTUYECKUX CUTYallUAX M YCIOBHAX MOryT npumeHsaTbcsi CBY, mnocTpoeHHble Ha pa3iMyYHBIX
NpUHIHNAX BU3yanu3anuu. Hampumep, 3To MoryTt ObiTh Oubmmotexn BumkeroB QT, GTK+, wxWidgets
WJIM THUIIEPTEKCTOBBIE MeXaHU3MbI Ha ocHoBe TexHonoruid HTML, XHTML, XML, CSS u JavaScript win
CTOPOHHHE MPWIOKEHUSI BU3yaIM3allMM, PEaIU30BaHHbIE HA PA3JIUYHBIX S3bIKAX IPOrpaMMHUpPOBAHUS
Java, Python u 1.1. JIro60¥ M3 3TUX TPUHITUTIOB KMEET CBOU MPEUMYIIECTBA U HEAOCTATKH, KOMOWHAIIUS
KOTOPBIX MOXKET CTaTh HEMPEOJOJIMMBIM MPEMATCTBUEM B BO3MOYKHOCTH Hcnonb3oBaHuss CBY B ToM win
MHOM IpakTH4eckoM ciydae. Hampumep, texnosmoruu Bpoje Oubnuorexkn QT MO3BOJISIOT CO3/1aBaTh
BbICOKOpeakTuBHbIe CBY, 4YTO HECOMHEHHO BaXHO U1 CTaHIMN omepaTopa  YIpaBlICHUS
texHonoruueckuM npoueccoM (TII). Ognako HE0OXOAUMOCTh MHCTAJUISIIMK AaHHOTO KiueHTckoro 110 B
OTJICIbHBIX CHUTYAIMsIX MOXET CJlielaTh HCIOJIb30BaHHE €ro HeBO3MOXHBIM. C apyroit croponsl Web-
TEXHOJNIOTUM HE TpeOyoT MHCTAULIIMA Ha KIMEHTCKHE CUCTEMbl U  SIBIIIOTCS  IPENENbHO
MHOTOIIATGOPMEHHBIMH (JIOCTATOYHO CO3/1aTh CChUIKY Ha Web-cepBep B mobom Web-6paysepe), d4to
HauOoJiee BaXKHO ISl Pa3IMYHbIX MHXKEHEPHBIX W aJIMUHHCTPATUBHBIX cTaHUMUA. C JIpyroil CTOpPOHBI
PEaKTHBHOCTD U HaJI&KHOCTh TAaKUX MHTEPPEHCOB HIDKE, YTO MPAKTHUECKU MCKITIOYAET UX UCTIOIb30BaHUS
Ha craHiusax onepartopa TII.

Cucrema OpenSCADA wumeer TuOKYIO apXUTEKTypy, KOTOpas TO3BOJIIET CO3/1aBaTh BHELIHHE
uHTepGEnChl, B TOM YHCIIE U MOJIh30BaTEILCKIE, HA JIIOOOW OCHOBE M Ha JIFoOoW BKyc. Hampumep, cpena
koHpurypauuu cucrembl OpenSCADA noctynHa kak Ha QT Oubanoreke, Tak 1 Ha Web-0ocHOBe.

B takoii cutyanuu HezaBucuMoe co3zianue peanusanuii CBY Ha pa3nnuHOil OCHOBE MOXKET MOBJIEYb 32
co00if HEBO3MOKHOCTh MCIIOJIb30BaHUs AaHHBIX KoH¢urypamuu onnoil CBY B npyroii. Uto HeynoOHO u
OTPAaHUYECHO C IOJB30BATEIBCKOW CTOPOHBI, & TAaK)K€ HAKIAJHO B IUIAHE PEAM3alUU U IIOCIEAYIOLIEH
nojepkku. C 11enpr0 u30exarh 3TUX NpoOsieM, a TaKXKe CO3/1aTh B KpaTdalllke CPOKHU IOJIHBIM CIEKTp
paznuuHbix TUNIOB CBY, ocHOBaH npoekt co3nanus koHnenuuu CBY. Pe3ynbTraTom 3TOro npoekTa u craji
JAHHBII MOJYJIb HENOCPEJACTBEHHOM BHM3yain3auuu Ha ocHoBe WEB TexHomormid, MOZIyib
HENoCpeICTBeHHOM Bu3yanu3anuu Vision u qeuxok CBY VCAEngine.

1. HazHauyenue

JanHblii Momynb HemocpeacTBeHHOM Bu3yanuszanuu CBY mnpeaHazHayeH TOJBKO JJIsi MCIIOJHEHHS
unrepdeiicoB CBY B cpene WEB-TexHomormii.

Wutepdeiic nmomp3oBarenst gopmupyercs B WEB-Opayszepe myrém oOpamenus k WEB-cepsepy u
nosryaeHust ot Hero XHTML-gokymenTa no nporokosry HTTP. B nannom ciiydae B ponmu WEB-cepBepa
BeicTynaeT cuctema OpenSCADA, xkoropas mnoaJepXUBaeT CTaHJapTHbIE KOMMYHHMKAallMOHHBIE
mexanusmbl TCP-cereit (momynb Transport.Sockets), mpoTokon mepenayn THUNEPTEKCTa (MOIYJb
Protocol. HTTP), a Takxe mmdpoBanue tpaduka mexay opayzepom u cepepom (Transport.SSL). Mcxons
U3 9TOrO, JUIA TOJIyYeHHs AOCTyna K HHTepdelcy monbp30BaTelis, MPeJoCTaBIIeMOro 3TUM MOJIYJEM,
Heooxoaumo B OpenSCADA nactpouth Tpancmopt (Transport.Sockets unu Transport.SSL) B cBsizke ¢
npotokosiom HTTP (Protocol. HTTP). B mocraBke ¢ cucremoit OpenSCADA uayr xoHpurypannoHHsie
¢aibl, conepkamue HacTtpoiiku Transport.Sockets s moptoB 10002 u 10004. CnepoBarenbHo,
unrepdeiic Monyns B koHourypamun OpenSCADA mno ymomuanuto Oyaer noctymeH no URL:
http://localhost: 10002 wmu http://localhost:10004.
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http://localhost:10004/
http://localhost:10002/
http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&
http://diyaorg.dp.ua/oscadawiki/Doc/Vision?v=v3u&
http://diyaorg.dp.ua/oscadawiki/Doc/KoncepcijaSredyVizualizacii?v=4zp&
http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&

B ¢unaneHol Bepcuu 3toro Moyt CBY, nocrpoeHHas Ha OCHOBE JaHHOT'O MOJYJIsl, 00€CIIeUuT:
- TPU YPOBHS CIOXHOCTH B (opMupoBaHMM HHTep(eiica BU3yaTH3alMM, IO3BOJISIONINE
OpPraHUYHO OCBAaWBATh U MPUMEHATh HHCTPYMEHTAPHI 110 METOAMUKE OT MPOCTOTO K CI0KHOMY:
« ¢opmupoBaHue U3 AOJIOHHBIX KaJpoB, IyTéM Ha3HaueHUs JAuHaMHUKU (0e3
rpaduuecKoil KOHPUTypaIHHn);
+ Tpaduueckoe (HOpMUPOBAHHE HOBBIX KAJPOB IMyTEM HCIIOJIB30BAaHUS TOTOBBIX 3JIEMEHTOB
BH3YaIH3aIUH 13 OUOIHOTEKH (MHEMOCXEMEI);
+ (opMupoBaHHE HOBBIX KaJIpOB, IMA0JIOHHBIX KAaJIpOB M DJIEMEHTOB OTOOpaKCHHUE B
OUOINOTEKH.
+ IIOCTPOEHHE HHTEp(PENCOB BU3yaNU3ALUU PA3IUYHON CJIOXKHOCTH, HA4YMHAs OT IPOCTHIX
IUIOCKUX UHTeppeiicoB MOHUTOPMHIAa M 3aKaH4YMBas IIOJHOLIGHHBIMH HEepapXHUUECKUMHU
uHTepdeiicamu, ncnonaszyeMbiMu B SCADA cucremax;
+ IPEeAOCTaBICHHUE PA3IMUYHBIX CIOCOOOB (hOpMUPOBaHMS U KOH(UI'YpaLMH I0Jb30BATEIbCKOIO
uHTepdeiica, OCHOBaHHBIX Ha Pa3IMUHbIX HHTepdeiicax rpaduueckoro npeacrasienus (QT, Web,
Java ...) unu ke nmocpeACTBOM CTaHIapTHOrO nHTepderica yrnpasnenus cuctemoir OpenSCADA;
+ CMEHY JMHAMHKU B IIPOLIECCE UCIIOIIHEHUS;
+ TIOCTPOCHHE HOBBIX INAOJOHHBIX KaJIpoB Ha YpOBHE TOJb30BaTens U (HOpMHUpPOBAHHE
CMEeLMAIN3UPOBAHHBIX MOJ 00JacTh NMPUMEHEHHs] OMOIMOTEK KaApoB (HAampHUMeEp, BKIIOUEHHE
KaJpoOB TapaMeTpoB, TpauKOB W JPYIHX DJEMEHTOB, C YBSA3KOW HX JApyr C JIpyrom) B
COOTBETCTBHHM C TEOPUEH BTOPUYHOI'O MCIIOJIb30BaHUS U HAKOIUICHUS;
+ TIOCTPOGHHE HOBBIX TIIOJIb30BATEICKUX 3JEMEHTOB BH3yalu3almuu U  (HOpMUpOBaHHE
CHELMATM3UPOBAHHBIX O]l 00JaCTh NPUMEHEHHUs1 OMOJIIMOTEK KaJlpOB B COOTBETCTBUHU C T€OpUE
MIOBTOPHOT'O UCIOJIb30BAHUS Y HAKOIICHMS,
+ OIMCAHHWE JIOTUKW HOBBIX NIA0JIOHHBIX KaJpOB H IMOJB30BATEIBCKUX AJIEMEHTOB BU3yaTH3allUU
KaK TPOCTBIMU CBA3SIMM, TaK M JIAKOHWYHBIM, IIOJIHOLEHHBIM $3bIKOM I10JIb30BaTENILCKOTO
IPOrPaMMUPOBAHUS;
+ BO3MOXXHOCTb BKJIIOUYEHHS B IIOJb30BATEIbCKHE 3JIEMEHThl BH3yadu3aluu GQYHKIUH (min
KaJpoB BblUUCIeHHUs (yHKUu) oObekTHOW Monxenun OpenSCADA, mnpakTHUecKd CBs3bIBas
MIPEJICTAaBICHUE C AJITOPUTMOM BBIUMCIICHUS (HApUMeEp, BU3yaau3upys OuUONIMOTEKYy Mojesei
armmapatoB TII ams mocneayromiero Bu3yaibHOro noctpoenus mojeneit TII);
+ pasaeneHHe JaHHBIX MOJIb30BATENBCKUX HHTEPPEcoB M MHTEp(ENHCOB MPEACTABICHUS STHX
JAHHBIX, MO3BOJISIONIEE CTPOUTh MHTepdeiic Moib30BaTeNis B OJHOM Cpele, a HCIOJIHATh BO
mHuorux npyrux (QT, Web, Java ...);
+  BO3MOKHOCTb IOJKIIIOUEHUS K UCHOIHSIONIEMYCsl HHTepeicy /Ui HaOMI0IeHUs! U KOPPEKLIUU
neicTBuil (Hampumep, Mpu OOydyeHHM ONEpaTOpOB M KOHTPOJS B PEaTbHOM BpPEMEHHM 3a €ro
JEUCTBUSAMM);
+  BHU3yaJbHOE MOCTPOECHUE PA3JIMUHBIX CXEM C HAJOXKEHHUEM JIOTHYECKUX CBsI3€H U MOCIeAYIOIINUM
LEHTPAM30BaHHbIM  HUCTOJHEHHEM B (oHe (BU3yalbHOE IIOCTPOCHME M HCIIOJIHEHHE
MaTeMaTHYECKUX MOJIENEH, JIOTHYECKUX CXEM, PEIEHHBIX CXeM U MHBIX IPOLEAyp);
«+ mnpenoctasienue ¢pyHkuuii oobektHoro API B cuctemy OpenSCADA, MOXeT UCIOIB30BATHCS
JUIs yIIpaBJIeHUs CBOWCTBaMHU MHTep(delica BU3yaln3aly U3 MojIb30BaTeIbCKUX MPOLENYD;
+ TIOCTPOEHHE CEpPBEpOB KaJpOB, HJIEMEHTOB BHM3YyaJlM3allMd W TPOEKTOB HHTep(eiicoB
BU3YaJIU3aIlMH C BO3MOXXHOCTBIO 00CTYKMBAaHUS MHOKECTBEHHBIX KITMEHTCKUX COCTUHEHUN;
+ TPOCTasl OpraHW3alMs KIMEHTCKUX CTaHNWi Ha pasnudHor ocHoBe (QT, Web, Java ...) ¢
MOJIKJIFOUEHUEM K LIEHTPAIIbHOMY CEPBEDPY;
* TIOJIHOLIGHHBIM MEXaHMU3M pa3ZefieHUs] MOJHOMOUYUN MEXIY MOJIb30BaTENsIMHU, MO3BOJISIOIIMMA
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3IMUHBIMU IPaBaMH JOCTYIA K €r0 KOMIOHEHTaM;
-+ THOKOE (OPMHPOBAHME TPABHJ CUTHAIHM3AIMNA W YBEIOMIICHHS C Y4ETOM U TOAICPKKOU
pa3IUYHbBIX CLIOCOOOB YBEIOMIICHMUS;
+ TOAJIEPXKKA MOJIH30BATEIHCKOTO (POPMHUPOBAHUS HATUTPBl U MIPUPTOBBIX MPEANOUTCHUN IS
nHTepdeiica BU3yaan3aiiy;
+  TOJJIEp’KKa MOJIb30BATENbCKOr0 (POPMHUPOBAHUS KapT COOBITUH MOA pa3iuyHOe 000pyAOBaHHE
yIpaBlIeHUS U MOJIb30BATENbCKUE MTPEAIOUTEHUS;
« mojjepkka mnpoduiei mnonb3oBaTened, MO3BOJSIOMIAS ONPEAENATh pas3IUuHble CBOMCTBA
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untepdeiica Buzyanuzanuu (I[BETOBas ramma, HIPU(TOBBIE OCOOCHHOCTH, MPEANOYTUTEIIbHBIC
KapThbl COOBITHIA);

+ TUOKOE XpaHEHHE U pachpocTpaHeHHE OMOIMOTEK BUHKETOB, KAJPOB M IPOESKTOB HHTEPPEICOB
Busyanusauuu B bJl, nopnepxuBaembix cucreMoil OpenSCADA; npakTHYECKH IOJIb30BaTEINIO
HY’KHO TOJIBKO 3apETHCTPUPOBATh NOJy4eHHYIO b/l ¢ TaHHBIMU.

2. Ucnostnenune nunrepdeiicob CBY

Hcnonnenue nntepdeiica CBY 3akimouaercs B 3aycKe HOBOTO CEaHCA MPOEKTa MM MOJIKIIOUYEHUS K
cymecTByromeMy Ha ypoBHe aBmwxkka CBY (puc.2). Ilepen 3ampocoM Ha TOAKIIOYEHHE K CEAHCY
BBINOJIHSACTCA 3alpoCc Ha ayTeHTHU(HKAIMIO TMoyib3oBaTens. Jlajmee MoAynb HEHNOCPEICTBEHHOM
BU3YaJU3aIA OTPAKACT W YIPABISIET JaHHBIMU ceaHca. | JTaBHOE OKHO peXHMMa HCIIONHEHHUS JTaHHOTO
MOJyJIsI UMEET BUJI, IPEJCTABJICHHBIN Ha puC.3.

WuTepdeiic 0OkHa MCMOTHEHUS MOJHOCTBIO CTPOUTCS JAWHAMHYECKH CKpHITOM JavaScript, ucxoas u3
COAEP)KMUMOTO ceaHca mpoeKkTa myTéM npsiMbix XML 3anpocoB k cepBepy.

Peann3oBaHO OOHOBIEHHME COAEPIKUMOTO OTKPBITBIX CTPaHUI] HHTepdeiica BU3yaTU3alUu C
NEePHOANYHOCTHIO OHA CEKyHa. B mporiecce 0OHOBICHNS BBIOIHACTCA:
+ 3ampoc CIHCKAa OTKPBITBIX CTPAaHUI], C MPU3HAKOM MOAM(DUKALMU CTPAHHULBI, Y MOJEIH U
IIPOBEpPKA COOTBETCTBUS PEATILHO OTKPBITHIX CTPAHUI] 3TOMY CIIUCKY;
*  3aIpoC BETBU JIaHHBIX MOAN(DUIIMPOBAHHBIX CTPAHULI;
+ OOHOBJICHHE COAECP)KUMOT0 MOJIM(HUIIMPOBAHHBIX CTPAHUI] U MX BUKETOB B COOTBETCTBUU C
MOJy4EHHBIMU U3MEHEHHBIMU JJAHHBIMH.

MexaHu3M 3ampoca TOJNBKO M3MEHEHHBIX JAHHBIX OCHOBAH Ha aOCONIOTHOM CYETYMKE HCIIONHEHUS
CECCHMU. HpI/I BHCCCHHU PCAJbHBIX H3MCHEHUU B anI/I6YTBI BHU)KECTOB BBIIIOJIHACTCA 3allOMUHAHUC
3HAYEHUS 3TOTO CUETUMKA, YTO U MO3BOJIAET UACHTU(DUIIMPOBATh U3MEHEHHBIE aTpUOyThl. Takoil moaxon
MO3BOJISIET TOBBICUTH HMPOM3BOJUTEIHHOCTh M YMEHBIIUTh HArpy3Ky Ha Tpaduk, B ciIydae JOCTyHa K
nBwkky CBY uepes ceTs.

Hepapxuuecku MOIyJeM MperycMaTPUBAETCS BO3MOXKHOCTh Pa3MEIICHUs CTPAHUI] MPOEKTa Kak Ha
rmaBHOM okHe ucnoiHenus WEB-Gpaysepa (puc.3), Tak 1 BKJIaIbIBasi BHYTPbh BUKETOB KOHTCHHEPOB.

OpenSCADA

HMmsa moabs30BaTeIsa [

Iapons [

MpUHATL ] ’ O4YUCTUTh

Puc.1. Crpanuia ayreHTU)UKAIIH.

OpenSCADA 0.7.1 - UL.WebVision 4



OpenSCADA. Pa6bounu
nonb3oBatenbcku uutepdenc (WEB)

Puc.2. IlogkmrodeHne WiIK CO3aHEe HOBOI'O CeaHCa UCIOIHEHUS IIPOCKTA CBY.

°) AGLKS - Mozilla Firefox

I OGuecTaHUMoHER I

ObwecmaHUUOHKa

Ha daken

FC KPO1

5805 a3 Ha TNWHCK

L
A

“[ fazelBO

-

| 24.486
71.972
28.398

Puc.3. 'maBHOE OKHO peXuMa HCIIOJTHEHHUS.
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3. IIpeacraBjienue 0a30BbIX 3JIEMEHTOB (IPMMHUTHBOB)

B nmanHO# Bepcuu STOr0 MOAYNS peamu30BaHbl HE Bce OOpa3bl MPUMHUTHUBOB 3aJI0)KEHHBIE ITHUM
mpoekToM. B o0111em ke mpoeKToM 3aJ10KeHBI IPUMHUTHUBHI:

Id

HaumenoBanue

DyHKUMsA

ElFigure

DneMeHTapHbIe
rpadguveckue

burypsl

[TpuMHUTHB SIBIIIETCSt OCHOBOH ISl OTPUCOBKH SJIEMEHTAPHBIX
rpadgudeckux GUryp co BCEBO3MOXKHOW KOMOMHAIIMEH UX B OJTHOM
oowekte. [IpegycmaTpuBaeTcs moaaepKKa CIASAYIOMINX dJIEMEHTapHbIX
¢uryp:

+ Jlunus.

- Hyra.

- Kpusas 6e3be.

- 3anuBKa 3aMKHYTOTO IPOCTPAHCTBA.
Jiis Bcex Guryp, CoepKauxcs B BUDKETE YCTAHABIUBAIOTCS SMHBIC
CBOMCTBA TOJIINHBI, [IBETA U T.J., HO 3TO HE UCKIIFOUAET BO3MOKHOCTD
YKa3aHUS BBIIICTICPYUCICHHBIX aTPUOYTOB KOHKPETHO TSI KaXKTOM
(burypbl OTIENBHO.

FormEl

DnemMeHTbI GOpPMBI.

Bxitrouaer noaiepkky CTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
- PenaktupoBaHue CTpoKHU.
 PepaktupoBaHue TekcTa.
«  Daxok.
- Knonxka.
- Ilone BbIOOpa U3 crucKa.
 Cnucok.
- Cnatinep.
« Crpoka npoKpyTKH.

Text

Texkcr

DneMeHT TekcTa(MEeTKH). XapakTepus3yeTcsl TUIIOM HIpudTa, LIBETOM,
OpHUEHTAIMEH U BHIPABHUBAHUEM.

Media

Memna

DeMeHT 0TOOpaKEeHUS! paCTPOBBIX U BEKTOPHBIX N300payKeHHIA
pa3nn4HbIX (JOPMATOB, IPOUTPHIBAHUS AHUMUPOBAHHBIX N300pakeHUH,
NPOUrpHIBAaHKE ayH0 (ParMeHTOB U MPOCMOTP BUIE€0-(hparMeHToB.
Bo03M0kHO B HEro CTOMT BKIIIOUHTH noaAepkky OpenGL!

Diagram

Jnarpamma

DJeMEeHT uarpaMMsl ¢ IOJIEP>KKOM BOZMOKHOCTH OTOOpaXKEeHUs
HECKOJIbKMX [TOTOKOB TPEHJIOB U Pa3IMUHBIX PEKUMOB OTOOpaKEHUs, OT
MUHUMAJIACTUYECKOTO JI0 MIOJTHODKPAHHOT' O, IBYXMEPHOTO,
TPEXMEPHOI0, KPYTOBOI'O M T.1.

Protocol

[IpoTokon

DNeMEHT MPOTOKOJIa, BU3YAIN3aTOpa CUCTEMHBIX COOOIICHHUI, C
MOJJICPIKKOH pa3IMYHBIX PEKUMOB PaOOTHI ITPH PA3IUYHBIX pa3Mepax
YCTaHOBKAX.

Document

JIokyMeHT

DneMeHT popMHUpPOBaHUS OTUETOB, )KYPHAJIOB U APYroil JOKyMEHTaLUN
Ha OCHOBE YKAa3aHHBIX JIaHHBIX.

Function

Oynxius API
00BLEKTHON MOJIEITH
OpenSCADA

HeBusyainbHblii, Ha CTOPOHE UCIOJHEHUS, BUIIKET, MIO3BOJISIOIIMNI
BKJIIOUATh BBIUUCIUTENbHBIE QYHKIINN 00beKkTHON Mosienu OpenSCADA
B CBY.

Box

Konreiinep

ConepKUT MEXaHU3M pa3MEILEHUs APYTUX BUIKETOB C LENIbIO
(bopMHpOBaHHUs HOBBIX, 00JIee CIOKHBIX BUIPKETOB U CTPAHUL] KOHEYHOH
BU3YaIIU3aLHH.

Bonee netanbHO paccCMOTPHUM peann3aluio KaxJ10ro NpUMUTHBA.
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3.1. llpumutus ;1ementapaas ¢urypa (EIFigure)

Peanmn3zoBana moniepikka JIEMEHTApPHBIX (UTYp: JIMHUH, DJUTMITHUYECKOW Ayrd, KpuBoil bespe u
3aJMBKa 3aMKHYTBIX KOHTYPOB IIBETOM U H300pakeHueM. [l 3ieMEeHTapHbIX (QUIyp peaaru30BaHBI
CIIEIYIOIIHE OIEpalUn:

+ cosnanue/ynaneHue Guryp;

+ KomupoBaHue (uryp;

+ TIepeMelIeHHE U H3MEHEHUE pa3MePOB GUTyp C MMOMOIIBIO MBI U KJIaBHATYPHI;

+ BO3MOXHOCTb CBSA3BIBATh 3JI€MEHTapHbIE (PUTYPHI JPYT C APYroM, Morydyasi 6oJiee CIoKHbIE, JUIs
KOTOPBIX JOCTYIIHBI BCE CBOMCTBA MCXOIHBIX 3JIEMEHTapHBIX (PHUTYD;

+  BO3MOXHOCTb OJIHOBPEMEHHOTI'O NePEMELICHUSI HECKOIBKUX (QUTyp;

+ 3aJMBKa 3aMKHYTOT'O KOHTYpa IIBETOM W/WJIHA N300paKeHHEM;

+ TeHepauus COOBITHH KIABUII MBIIIN, B MOMEHT KJIMKA MBIIIBIO HA 3aJIUTHIE KOHTYPA;

+ MaclTabupOBaHUE;

+ IIOBOPOT.

Ha puc. 4 npencrasieHa yacTh 9KpaHa ¢ KaJpOM, COJICPIKAIIMM BBIIICTIEPEUHCICHHBIC YIEMEHTapHbIC
burypsi.

Puc.4 Peamu3zanus asiemenTapHbix puryp B WebVision.
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3.2. lIpumutus Tekcra (Text)

PeanuszoBana nojasiepkka 3J€MEeHTa TEKCTA CO CBOMCTBAMM:
- llpudr co caoiictBamu: THHA/Knacca ImpudTa, pazMepa, YCUJICHHS, HAKIOHHOCTH,
NOAYEPKUBAHUS U NIEPEUEPKUBAHUS.
« lIBer Tekcra.
+  OpueHTranus TeKcra.
+ ABTOMaTHYECKHUH MEPEHOC IO CIOBAM.
+ BripaBHMBaHUE TEKCTA 110 TOPU3OHTAIN U BEPTUKAIN CO BCEMH BapHaHTaMHU.
+  OrobpaxkeHnue (oHa B BHJIC IIBETA H/HIU N300paKEHUSL.
+  OroOpaxkeHue 60pa0pa BOKPYT TEKCTa, C YKa3aHHBIM [[BETOM, IIUPUHONU U CTHIIEM.
«  @opMHpOBaHHE TEKCTa U3 aTPUOYTOB PA3IMYHOTO TUIIA U CBOWCTB.

Ha puc. 5 npezacraBnena 4yacth 5KpaHa ¢ KaJpoM, COAEPIKALIUM IPUMEPhl TEKCTa C UCIOJIb30BAHUEM
pa3IMYHBIX TAPaMETPOB.

MpocToll HMHpHBIA Kpcus ©

TEKCT no npaaa =0 P

NogHERKHY
CHHKF

Puc.5. Peanusauusa 6a3zoBoro 3ineMmedTa Tekcra B WebVision.
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3.3. [Ipumutus 3;1eMeHTOB (popMmbl (FormkEl)

Peanm3oBana momneprxkka 3nmeMeHTOB GopMbl Ha kanpax CBY. Peanmn3oBaHbl 3aj0)KeHHBIC CBOWCTBA,
BKJIIOYAs! CJIETYIOIINE JIEMEHTHI (DOPMBI:

Peoaxmop cmpoxu — TlpencraBneHo cnemyrommumu Bugamu: «Tekct», “Combo”, «llemoey,
«BemectBeHnHoe», «Bpemsi», «/latay, «Bpems u latay.
Peoaxmop mexcma — IlpencraBisier peaakTop IUIOCKOTO TEKCTa C TMOATBEPKICHHEM WU

OTKa30M OT BBOJIA.

Tlone ¢nascka — TlpenoctaBisieT nmojie OMHAPHOTO (hrIaxkka.

Knonxa — TlpenoctaBnsieT KHOTKY C TOJJICPKKOW: IIBETA KHOMKH, N300paKeHUsI B KHOMKE U
pexuMa (puKcaIum.

Buibop u3z cnucka — llpenoctaBnsieT mojie BBIOOpAa SJIEMEHTa, CO CIHCKAa YyKa3aHHBIX
JJIEMEHTOB.

Cnucox — IlpenocTaBisieT moyie CIucka ¢ KOHTPOJIEM 3a TEKYIIUM 3JIEMEHTOM.

Cnaiidep — DneMeHT ciaitepa (He peaau30BaH).

Ilpoepec-6ap — Ilonocka nporpecc-6apa (He peanr3oBaH).

Peanm3oBanbl pesxuMbl: « BKitoueH» U « AKTUBEHY, a TAKKE Mepeiada n3MEHEHHUH U COOBITHIA B MOJIETTh
nanHbix CBY (nBuxkok). s Bcex peann30BaHHBIX MPENCTaBICHUN MOAEPKUBAETCS aKTUBHBIM PEXUM,
T.€. DJIEMEHTBI MOTYT OBITh HUCIOJIB30BAHBI [T CO3/1aHUs (POPM MOJIB30BATEIHCKOIO BBOJIA.

Ha puc. 6 mpezacraBieHa 4YacTh SKpaHa C KaapoM, COJEPKAIIUM BBIIICTICPEYHCICHHBIC AIIEMEHTHI
(hOpMBL.

|CTp0KE pep,al{mpml |4?.342 Krelfom2 H INemeHT | - |

|u:11:15 |24.us.u? |24.ua.u? 21:48

TeKCTOBLIM PELAKTOR C TeKcToBRIM pegakTop Gea
NepeHocoM No CNogam + nepeHoca cnos

D P narok

MpocTas kHonka || PWKCHMpOESHHAA

| IAHaueHKed L||

Puc.6. Peanu3zanus snementoB ¢popmbel B WebVision.

OpenSCADA 0.7.1 - UL.WebVision 9



3.4. lIpumuTuB oToOpaxkeHus meaua-marepuanos (Media)

PeannzoBana moaaepikka 31eMeHTa 0TOOpayKeHHs Meia-MaTepHaIoB CO CBOMCTBAMU:
+  VYKazaHMs UCTOYHHMKA MeAMa JAHHBIX (M300pa’keHMsI WM BUEO-MAaTEepUaa).
« IlpocmoTpa wu300pakeHUH OOJBIIMHCTBA H3BECTHBIX (OPMATOB C BO3MOXKHOCTBIO HX
BIIMCHIBAHUS B pa3Mep BUIKETA.
« IlpourpsiBaHus MPOCTHIX AaHUMUPOBAHHBIX (POPMATOB N300paKEHUM U BUEO.
+  OrobpaxkeHnne (oHA B BHJIC I[BETA H/HITU N300paKCHUS.
+  Otob6paxeHnue GopArOpa BOKPYT TEKCTA, C YKa3aHHBIM LIBETOM, IIUPUHON U CTUJIEM.
+  @opMHPOBaHUS AKTUBHBIX 00JIACTEH U reHepanys COOBITUH MPH UX aKTUBAIUH.

Ha puc. 7 npencraBieHa 4acTh 9KpaHa C KaapoM, COJEPKAIIUM MPUMEPBI TPOCMOTPA/IPOUTPHIBAHHS
Me/Ina-TaHHbIX.

Puc.7. Peanu3anust 6a30BOro 31meMeHTa 0ToOpakeHus: Meana-mMatepuanoB B WebVision.

3.5. lIpumuTuB nocrpoenusi nuarpamm/rpadpuxkos (Diagram)

PeannzoBana mojaep:kka 31eMeHTa MOCTPOCHUS JHAarpaMM/TPEH/I0B CO CBOMCTBAMHU:
+ [loctpoenue rpadukoB/TpeHI0B:

« Iloctpoenus rpaduka uis: apXUBHBIX JAHHBIX, TEKYLIIMX JAHHBIX U (OPMHUPOBAHUS
MIPOMEKYTOUHOTO Oyepa oToOpaskeHHs I TapaMeTpoB 03 apXHBa.
- IlocTtpoeHne kak OAMHOYHBIX TPaUKOB CO 3HAYCHUEM ITapaMeTpa M0 OCH OpAHMHAT, TaK
Y CBOJIHBIX TpavKOB, BKItoUaronux A0 10 mapaMeTpoB, ¢ MPOIEHTHOM MIKAIOMH.
- BosmoxkHOCT amanrtanuu rpaduka mapaMeTpa K 3HaUCHHSIM JaHHBIM, TIOATOH IIKAJIBL.
- Hlupoxmii auanazoH MaclITAOUPOBaHMA U aJaNTalMd TOPU3OHTAIBHOM MIKANbl, C
aBTOMATHYECKUM YCpPEJIHEHHEM Ha YPOBHE CepBepa M CaMOro NPUMHUTHBA.
- Bo3MoXHOCTE OTOOpa’keHHE pa3MEpPHOW CETKM W MapKepoB MO TOPH30HTAINA H
BEPTUKAJIH, C aJJallTAllueH K TUarma3oHy 0TOOpaskeHHs.
- BO03MOXHOCTH YCTaHOBKH KypcOpa TPEH/Ia MBILIBIO.

Ha puc. 8 mpencraBieHa yacTb 3KpaHa ¢ KaJpoM, COJEPKalM PUMEPHI AUarpaMMbI-TPEH/A.

Puc.8. Peanm3anus 6a30BOTo 251eMeHTa OTOOpakeHUs AuarpaMMbl-TpeHaa B WebVision.
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3.6. llpumutuB opMuUpoBaHHSs NPOTOKOIA (Protocol)

Peanm3oBaHa nmojjepxka a1eMeHTa GOpMUPOBaHHS IPOTOKOJIA CO CBOMCTBAMU:
«  ®opMupoBaHHe IPOTOKOJIA U3 ApXHUBa COOOLIEHUH 3a YKa3aHHOE BpeMs U IIyOuHY.
« 3ampoc JaHHBIX U3 YKAa3aHHBIX apXUBATOPOB COOOILIECHHIA.
- BpI0opka 1aHHBIX U3 apXUBOB IO YPOBHIO BAKHOCTHU U I1a0JIOHY KAaTETOPUU COOOLIECHHH.
- Tlogneprkka pexumMa ClIeKEeHUE 3a MOSBICHUEM COOOILEHHH B apXUBE COOOILEHHIA.

Ha puc. 9 npencrasieHa 4acTh SKpaHa ¢ KaJpoM, COACPKAIIUM ITPUMEP MPOTOKOJIA.

Bpemna YpoBeHb Kareropwua Cool

J.2009 182212 [DemoStationfsub_LUlimod_CAEngine/ CTapT Mogyna.
A.200918:22:12 DemoStationfsub_Archivelva_CPULoad_load! Archivator <DBEArch 1s= error or no started.
1.2009 18:22:06 DemoStation/sul_Archivel Myck NogcUCTEMBL.
1.2009 18:22:068 DemoStation/sub_DAQMed_Logiclevicntr_experiment/ Janyck koHTponnepal
1.2009 18:22:06 DemoStation/sub_DASIMod_Systemicntr_AutoDa/ Janyck koHTponnepal
J.2009 18:22:06 DemoStationfsub_DAQImod_BlockCalc/cntr_KM302/4 Janyck koHTRonnepal
A.200918:22:06 DemoStationfsub_DAQIMod_BlockCalc/cntr _KM301/ Janyck koHTponnepal
1.2009 18:22:06 DemoStation/sub_DASMod_BlockCalcfontr _KM2024 Janyck koHTponnepal
1.2009 18:22:05 DemoStationfsub_DASIMeod_BlockCalcfentr_KM201/ Janyck KoHTponnepal
J1.2009 18:22:05 IDemoStationfsub_DAQImod_BlockCalc/entr _KM102/ 3anyck koHTponnepal
J.200918:22:05 DemoStationfsub_DAQImod_BlockCalc/crtr _KM101 /4 Janyck koHTRonnepal
A.200918:22:05 DemoStationfsub_DAQIMod_BlockCalc/cntr _Anast1to2node_cntr/[3anyck koHTponnepal

2009 18:22:05 DemoStationisub DAGUMod BlockCalcicntr K1 02cntrd k

#
1

2
3
4
B
]
7
g

[y ey Y gy gy gy ey gy gy ey o

Puc.9 Peanu3zanust 6a30BOro 35eMeHTa 0ToOpaxeHus: mpoTokosoB B WebVision.

3.7. llpumutus popmupoBaHus OTYEéTHON HoKyMeHTauuu (Document)

Peanm3oBana momziepkka 3ineMeHTa GOpMUPOBAHHS OTIETHOM TOKYMEHTAIIUU CO CBOMCTBAMH:
« I'mbkoe (popMupoBaHHE CTPYKTYpbl JOKYMEHTAa Ha OCHOBE SI3bIKa TMIIEPTEKCTOBOM pa3METKH.
3TO NpeOCTaBIISACT MOAJIEPKKY HIMPOKHX BO3MOXKHOCTEN (OpMATUPOBAHUS TJOKYMEHTOB.
-  @®opMHUpOBaHUE JOKYMEHTOB 10 KOMaHjae Ui 1o rpaduxky. HeoOxomumo 1uist hopmMupoBaHus
OTYETHOW JOKYMEHTAIMM B apXUB C MOCIEIYIOIUM POCMOTPOM apXHBa.
- ®opMupoBaHHE TOKYMEHTa B PEXHME peasbHOro BpeMeHH. s GopMupoBaHHs JTOKYMEHTOB
MIOJTHOCTBIO IMHAMUYECKH U HAa OCHOBE apXHUBOB 3@ YKa3aHHOE BPEMSL.
- Hcnonb3oBanue arpuOyTOB BWKETa [JIs Tepeladd 3HAuYCHHM M aJpecoB Ha apXHWBHI B
nokyMeHT. [lo3BoisieT MCHoiab30BaTh BHJDKET JOKYMEHTa Kak I[abiioH mpu (HOpMHUPOBAHMS
OTYETOB C APYTMMHU BXOJHBIMU JaHHBIMHU.

B ocnoBe mo6oro moxymenta sexut XHTML-ma6mon. XHTML-ma6mon sto ter "body", WEB-
CTpaHUIIbl, COJIEpXKAIIUA CTaTUKy AokymeHTa B crtaHgapte XHTML 1.0 u s1eMeHThl HCTIOTHAEMBIX
WHCTPYKIIMH HA OJIHOM U3 SI3BIKOB TOJb30BaTelbckoro nporpammupoBanus OpenSCADA B Buae <?dp
<procedure> ?>. Pe3ynbTHpyromuii JOKyMEHT (GOpMUPYETCS MyTEM UCHOIHEHHS MPOLEAYp U BCTaBKHU MX
pe3ynbTaTa B JOKYMEHT.

W cTouyHNKOM 3HAYEHHI MCTIOIHAEMbIX HHCTPYKLUN SIBISIOTCS aTpUOYThI BUIKETa 3TOT0 IPUMUTHUBA, a
TaKXKe BCE MEXAHU3MBI S3bIKa I0JIb30BATEIbCKOIO MPOTrpaMMUpPOBaHMs. ATPUOYTHI MOTYT J00aBISATHCA
MI0JIb30BaTENIEM U JIMHKOBATbCS Ha pealibHble aTpuOyThl NapaMeTpOB WIIHU-KE€ SBJISATHCS aBTOHOMHBIMU,
3HAQYEHUs KOTOpbIX OynyT QopMupoBaTbCcsi B CKpUIITE BUAXKETa. B ciydae cO CIMHKOBaHHBIMU
aTpuOyTaMu MOTYT M3BJIEKATHCS 3HAUCHHSI U3 UCTOPUHU, apXUBA.

Ha puc. 10 npeacrasnen kaap, coaepx anyi NpuMep T10KyMEHTa.
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OAD "NHenpoBckuid meTkomBrHat" —
(HaWMEHD B aHWE NPEANPHUATHA, HA KOTOPOM YCTEHOBE NEH PACKOJOMED)

CYTOYHLIA OTYET

3a" "2008 .
COCTAENEH
(naTa) (Bpema)
"ONOYTIK-TM" TpyGonposop,
(MMA BBIMMCAKMTENA UMK KOPPEKTORE) (HMA HATKM)

s |2 Al A

XapawTepncimin Pacxonomepa co CTaHAAPTHLIM CYXAIOWMM YCTPOMCTBOM:

KeHTpaKTHbIA yac 18 20 Tun oTBopa Yrnosoi ATM. paBNeHe, KMa 9%
Mon. gonaMa % T K-T wepoxoeaTocti 0.2 OTceura, kMa &0
Mon. gonaCO2, % 10 K-T npuTynneHnAa 0.1 BepxH. npegen N0, kMa 150
JuameTp TpyGel, Mym 100 K-7 L (aneda) 0.3 MNopor nepekniod., kMNa &5
JuaneTp CY, v [11] OTH. nnowanb C¥ 0.6 JWH. BAIKOCTE, KICiM 2 3
YacoBble faHHble =
fata Bpema OBbém, [Cp. pasHOCTL AABNEHWA, |CpegHes aaBneHue, |CREAHAR TEMNEpATYRa, (CReHAR NNOTHOC T,

Hauane [koHey | THIC M3 kMa MNa Lr rm 3
06 01 2009 | 09:00 (10:00 | MycTo MyeTo MycTo MyeTo MycTo

06 01 2009 | 10:00 |11:00 | 1335.44 6.07 8.0 14 86 0.98

06 01 2009 | 11:00 |12:00 | 1531.57 6.06 S.00 1498 1.00
06012009 | 12:00 [13:00| 1394 43 6.06 8.99 1499 1.00
06012009 | 13:00 [14:00| 144582 6.06 9.00 1499 1.00
06012009 | 14:00 [15:00| 164592 6.06 8.99 15.01 1.00
06012009 | 15:00 [16:00| 184584 6.06 2.00 15.01 1.00

| QArmnfnaun

Puc.10 Peanmmzamust 6a30BOro semMeHTa 0TOOpakeHus OTYETHON JoKyMeHTaruu B WebVision.

3.8. IIlpumutuB KoHTeiiHepa (Box)

Peanu3zoBana mnoanepkka NpUMHUTHBA KOHTEHHEpa, MO COBMECTUTEIBCTBY BBIIOJHAIOMIETO POJb
CTpaHUIl NMPOEKTOB. J[aHHBII MPUMUTHUB SBISAETCS E€IUHCTBEHHBIM 3JIEMEHTOM-KOHTEHHEPOM, KOTOPBIN
MOXKET BKJIFOYATh B C€OS CCBUIKM Ha KaJapbl U3 OMOIMOTEKH, GOPMHPYS TEM CaMbIM IOJb30BATEIbCKUE
DIIEMEHTHl HYXHOW KoH(purypamuu. [IpuMUTHB peanusyer MperyCMOTPEHHBIE IMPOEKTOM CBOMCTBA.
IlepeunciinM 1O MyHKTaM CBOKCTBA JAHHOTO TPUMUTHUBA:

Konumertinep — Ilo3Bonsier popMupoBaTh HYKHBIE OOBEKTHI MYTEM TPYNIHUPOBKUA 0A30BBIX B
paMKax JaHHOTO TPUMUTHBA.

Cmpanuya — DJEeMEHTbl IOCTPOCHHBIE HA JAaHHOM IPUMUTHBE MOTYT BBINOJHATH POJIb
CTpaHMIIBI TT0JIb30BATENLCKOT0 HHTEpdeiica.
Koumetinep cmpanuy — CBONUCTBO 3aMmellleHUsi COOCTBEHHOTO COAEPHKUMOTO Jpyroi

CTpaHUIIeH, B mpoliecce ucnonHenus. Mcnonn3yercs s hopmupoBanus (GpeiiMOB Ha cTpaHHUIIAX
MOJIb30BaTeIbCKOTo HHTEpdeiica. Hanmpumep, rmaBras crpanuna tpaguiimonHoit SCADA cructemsl
¢ 00BEKTaMH CUTHAJIU3AIMU CTPOUTCS IMEHHO TaKUM 00Pa30M.
@on — IlopnepxuBaeT BO3SMOKHOCTD yKa3zaHHs (poHa B BUJIE LIBETA WM NU300PasKEHHUS.
boporop — TloaaepxuBaer BO3MOXXHOCTb H300pakeHUsi OOpopa € YKa3aHHBIM I[BETOM,
TOJIITMHON U CTHUIIEM.
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4. O0masa koHpurypamuss MoayJis

Jliss HacTpOMKK COOCTBEHHOTO TOBEJECHHMS, B HE OUYEBUIHBIX CUTYAIMSIX, MOIYJEM IPEIOCTaBIISAETCS
BO3MOYKHOCTh HACTPOWMKH OTICIIBHBIX MapamMeTpoB mocpeactBoM uHTepderica yrnpaieaus OpenSCADA
(puc. 11). TakoBbIMM IapaMeTpaMH SBISIOTCS:

«  Bpems xu3HH ceccun ayTeHTU(UKAITUH.

-+ | QT OpenSCADA KOHPUIypaTop = =
$aiin PepaktwpoeaHwe Bua [Nomowb

880000 =r= 1 adl 200 @8

|MMH s Moa : WebVisi
= & Demo station ﬁ ooyib: Ve ion

% Basbl panHbIX

{2, BesonacHocTb

i TpaHcnopTbl

w TpaHcnopTHbIE NPOTOKOMNGI

| CBop gaHHBIX

[ ApxuBbI Onuwu mogyns

g] ﬁgﬁﬁ;ﬁlﬂ;me WHTEpDeii (Bpemn HM3HW ceaHca aBToOPM3aLMK (MKH): E ‘
=4 Pabounil nons3oeaTenscky
2 CuctemHblil KoHtburypaTop

i Opwvwok cpenbl BMayanuaall
= CucTemHbIi KOHtbUrypaTop
& QT GUI nyckatens
2 Ouramuueckuil WEB koHd
i) Pabo4min nonb3oBaTensckn—

% YnpaesneHwe MoaynamMu

= Loop g

(1)

Monb3oBaTensCKWA MHTepdedc [ Momowk ]

CocTtoaHue
(Bbmonuﬂemﬂ: [wF] ‘

o-&-8-F-E-5-H-E

Foman

Puc.11. Ctpanuna koHGUTrypauuu MoIyIs.
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3akJII0YeHHe

Ha nannom »Tame MoOaylb MOKET OBITh HCIONB30BaH IS TOCTPOSHUS pealbHBIX WHTep(dercoB
MOJIB30BATEIS C TTOAJIEPKKON OCHOBHBIX (DyHKIHMI. OIHAKO OTAEIbHBIE MPOOJIEMBl MOTYT BO3HUKATh KaK
Mo TpUYMHE HEeAOPaOOTAaHHOCTH, TaKk M pasnuuus Opays3epoB. Ceifuac MOCTaTOYHO KauyeCTBEHHO
obecnieueHa pabotocrnocoOHOCTE Ha Opaysepax: FireFox, Konqueror, Opera u Google Chromium.
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