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BBenenue

Moayns WebVision npeocTaBiseT MeXaHW3M KOHEYHOW BU3yaJHM3allMd CpeAbl BU3YaTU3alMH U
ynpasineaus (CBY) B cucremy OpenSCADA. Moayns ocHoBan Ha WEB texnomormsx (XHTML,
JavaScript, CSS, AJAX). B cBoeil paGore Monynb ucnoib3yeT naaHHble JBmxkka CBY (Moaynb

VCAEngine).

Cpena Busyanusanuu U ynpasieHus (CBY) sBisercs HeorbemiiemMoit coctaBisitonieii SCADA
cucteMbl. OHa TNpUMEHSAETCS HA KIMEHTCKMX CTaHIUSAX C LEIbI0 JOCTYITHOTO IPENOCTABIICHUS
uHpopMalmu o0 o0bEKTe YIpaBiIeHUsS U BbIAAUU YIPaBISIIOIMIMX BO3JEHCTBHI Ha 00beKT. B pa3nuuHbix
MPaKTUYECKUX CHUTYyallUsIX W YCJIOBHSAX MOryT mnpumeHstbecs CBY, mnocTtpoeHHble Ha pa3InyHBIX
NpUHLMIAX Busyanuszauuud. Hampumep, 3to moryt ObiTh 0nbOauoreku BumxketoB QT, GTK+, wxWidgets
WJIM TUTIEPTEKCTOBBIE MeXaHU3Mbl Ha ocHoBe TexHojoruii HTML, XHTML, XML, CSS u JavaScript wiun
CTOPOHHHE MPWIOKEHUSI BU3yalM3allMM, PEaJU30BaHHbIC HAa PA3JIMYHBIX S3bIKAX IPOrpaMMHUpPOBAHUS
Java, Python u T.1. JIro60¥ U3 ATUX MPUHIIUIIOB UMEET CBOM MPEUMYIIECTBA U HEAOCTATKH, KOMOMHAIIHS
KOTOPBIX MOXET CTaTh HEMPEO0JIUMbIM NPEMSTCTBUEM B BO3MOXKHOCTU Ucnoib3oBaHusi CBY B Tom unu
MHOM IpakTuueckoM ciydae. Hampumep, Texnosoruu Bpoje Oubmuorexku QT MmO3BOJISAIOT cO3/1aBaTh
BbICOKOpeakTHBHbIe CBY, 4YTO HECOMHEHHO BaXHO JUIA CTaHIMKA oOmepaTopa  YIpaBlICHUS
texHosornueckuM nporeccom (TIT). OnHako HEOOXOAMMOCTh MHCTAUISIIIMKM JTaHHOTO KiueHTckoro [10 B
OTJICIbHBIX CHUTYAIMsIX MOXET ClielaTh HCIOJb30BaHHE ero HeBO3MOXKHBIM. C apyroit croponsl Web-
TEXHOJIOTHMH HE TpeOyIT WHCTAUISIUUA HAa KIUEHTCKHE CHCTEMBl | SBISIOTCS —IPEAeIbHO
MHOTOIIATGOPMEHHBIMH (JIOCTATOYHO CO34aTh CChUIKY Ha Web-cepBep B mobom Web-6paysepe), 4To
Haubosee BaXKHO JUIsI Pa3iMYHBIX WH)KCHEPHBIX M aJMUHHCTPATHUBHBIX cTaHUud. C Apyroil CTOPOHBI
PEaKTHBHOCTH U HaJIEKHOCTh TaKUX MHTEPQEICOB HIDKE, YTO MPAKTHUECKU UCKIIIOYAET UX UCTIOIH30BAHUS
Ha ctaHiusax oneparopa TII.

Cucrema OpenSCADA wumeer TuOKYIO apXUTEKTypy, KOTOpas TO3BOJIIET CO3/aBaTh BHEIIHHE
uHTepdEnChl, B TOM YHCIIE U MOJIh30BaTEILCKHE, HA JIIOOOM OCHOBE M Ha JIF0O0M BKyc. Hampumep, cpena
koHpurypauuu cucrembl OpenSCADA noctynna kak Ha QT Oubnmoreke, Tak 1 Ha Web-0cHOBe.

B takoii cutyanuu HezaBucHMoOe co3sianue peanuzanuil CBY Ha pa3innuHoil 0CHOBE MOXKET MOBJIEYb 3a
co00if HEBO3MOKHOCTh MCIIOJIb30BaHMA JaHHBIX KoH(urypamuu onnoil CBY B npyroil. Uto HeynoOHO u
OTPAaHUYEHO C IOJb30BATEIBCKOW CTOPOHBI, @ TAaK)K€ HAKIIAJHO B IUIAHE PEaIM3alUd U IOCIEIYIOLIEH
nopnepxkku. C 1enbio n30exarh ITUX IpobiieM, a TakKe CO3AaTh B KpaT4aMlliue CPOKU MOJHBIA CHEKTP
paznuuHbix TUNIOB CBY, ocHOBaH npoekT co3nanus koHnenuu CBY. Pe3yiapTaToM 3TOro npoeKkTa u cral
JIaHHBIA  MOAYJb HEMOCPEACTBEHHOW BH3yanu3zaluu Ha ocHoBe WEB TexHonoruii, MOIyJib
HENOCpeICTBeHHOM Bu3yanu3anuu Vision u 1suxok CBY VCAEngine.

1. HazHadyeHnue

JanHblii Moaynb HemocpeAcTBeHHOM Bu3yanusanuu CBY mpenHasHadeH TOJBKO JJIsi MCIIOJHEHHS
unrepdeiicoB CBY B cpene WEB-texnonoruii.

Wntepdeiic nmomp3oBarenst Gopmupyercs B WEB-Opayszepe myrém oOpamenus k WEB-cepeepy u
nosryaerust ot Hero XHTML-gokymenra no nporokosnry HTTP. B nannom ciydae B ponmn WEB-cepBepa
BeicTynaer cucrema OpenSCADA, koropas mNOAJEpKUBaeT CTaHJApTHbIE KOMMYHHKAllMOHHbIE
mexaam3mbl TCP-cereli (Momynb Transport.Sockets), mporokonm mepemadu rumneprekcra (MOIYIb
Protocol. HTTP), a Takxe mmdpoBanue tpaduka mexay oOpayzepoM u cepepom (Transport.SSL). Mcxoas
U3 9TOrO, JUIA TOJyYeHHs JOCTyna K HHTepdelcy moibp30BaTelis, MPeJoCTaBIsIeMOro 3TUM MOJYJIEM,
Heooxoaumo B OpenSCADA nactpouts Tpancnopt (Transport.Sockets mnu Transport.SSL) B cBsizke ¢
npotokosiom HTTP (Protocol. HTTP). B moctaBke ¢ cucremoit OpenSCADA uayT koH(UrypalnoHHbIE
¢ainbl, conepxkame HacTpoilku Transport.Sockets mist moptoB 10002 um 10004. CnegoartenbHo,
unrepdeiic moayns B koHopurypamun OpenSCADA mno ymomuanuio Oyner noctymeH no URL:
http://localhost:10002 wu 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 Bepcun storo moayinst CBY, noctpoeHHas Ha OCHOBE IaHHOTI'O MOJYJIsl, 00€CIIeUuT:
- TPU YPOBHA CIOXHOCTH B (opMupoBaHuu wuHTepdelica BU3yadH3alMM, T03BOJISIOLINE
OpPraHUYHO OCBauBaTh U MPUMEHITh HHCTPYMEHTAPUI 110 METOAUKE OT MPOCTOTO K CIOKHOMY:
+ ¢opmupoBaHue U3 MAOIOHHBIX KaJpoB, NyTEéM Ha3HaueHWs JAuHaMHKH (0e3
rpaduuecKoil KOHPUTypaIyn);
+ Tpaduueckoe (GOpMUPOBAHHE HOBBIX KAJPOB MyTEM HCIOJIb30BAHUS TOTOBBIX 3JIEMEHTOB
BH3YaIH3aIui 13 OUOIHOTEKH (MHEMOCXEMBI);
+ (opmMupoBaHuE HOBBIX KaJIpOB, IMIA0JIOHHBIX KaJpOB M 3JIEMEHTOB OTOOpaKEHHE B
OUOINOTEKH.
+ IIOCTPOEHUE HHTEpP(PEICOB BU3yalM3allUU PA3IUYHOM CJIOKHOCTH, HayMHash OT TIPOCTHIX
IUIOCKUX UHTeppEeiicOB MOHUTOPMHIA M 3aKaHYMBas IIOJIHOLIEHHBIMH  HEpapXHUUECKUMHU
uHTepdeiicamu, ucnoabzyeMbiMu B SCADA cucremax;
+ IPEeAOCTaBICHUE PA3IMUYHBIX CIOCOOOB (POPMUPOBAHUS U KOH(MUIYpallMH I10JIb30BATEIBCKOIO
uHTepdeiica, OCHOBaHHBIX Ha Pa3IMYHbIX HHTepdeiicax rpaduueckoro npeacrasienus (QT, Web,
Java ...) unu jxe nmocpeACTBOM CTaHIapTHOTO uHTepdelica ynpasnenus cuctemoir OpenSCADA;
+ CMEHY JIMHaMHUKU B IIPOLIECCE UCIIOIHEHNUS;
+ IIOCTPOCHHE HOBBIX IIA0JOHHBIX KaJpOB Ha YpPOBHE MoOjb30BaTenss U (opMHpoBaHHE
CMEeLMAIIN3UPOBAHHBIX MOJ 00JacTh NMPUMEHEHHs OMOJIIMOTEK KaJApoB (HampHUMeEp, BKIIOYEHHE
KaJpoB MapaMeTpoB, TpaUKOB W JPYTHX D3JIEMEHTOB, C YBSA3KOW HX JApPYyr C JIpyrom) B
COOTBETCTBHHM C TEOpUEH BTOPUYHOTO MCIIOJIb30BaHUS U HAKOIUICHUS;
+ TIOCTPOCHHE HOBBIX TIOJB30BATEILCKUX 3JEMEHTOB BH3yalu3aluud U  (HopMUpOBaHHE
CHELMATM3UPOBAHHBIX O] 00JaCTh NPUMEHEHUs1 OMOJIMOTEK KaJlpOB B COOTBETCTBUU C Te€OpUE
MIOBTOPHOT'O UCIOJIb30BAHUS M HAKOIJICHHS,
+ OIMCAHHWE JIOTUKM HOBBIX NIA0JIOHHBIX KaJpOB M IMOJIE30BATEIHCKUX AJIEMEHTOB BU3yaTH3aIUU
KaK TpPOCTBIMU CBSA3SIMHU, TaK W JIAKOHUYHBIM, ITOJHOLEHHBIM $3bIKOM I10JIb30BaTEIbCKOTO
IPOrPaMMUPOBAHUS;
+ BO3MOXXHOCTb BKJIIOYEHHS B IIOJb30BATEIbCKUE BJIEMEHTHl BHU3yadu3aluu (QYHKIUN (mim
KaJapoB BblUUCIeHUS QyHKUU) oObekTHOW Monxenun OpenSCADA, mnpakTHUeCKd CBS3bIBas
MPEACTABJICHHE C QJITOPUTMOM BBIUUCICHUS (HAMPUMEp, BU3YyAIM3UPYsd OMOIMOTEKY Mojeneit
armmapatoB TII mys mocneayromiero Bu3yaibHOTo nmoctpoenus moaenei TII);
+ pasaeneHHe JaHHBIX MOJb30BATENbCKUX HWHTEpQEiicoB M MHTEp(EHCOB NpPEACTAaBICHUS 3TUX
JAHHBIX, TO3BOJISIONIEE CTPOUTH MHTepdeiic monb3oBaTelss B OJHOM Cpele, a HCIOJHATH BO
mHuorux npyrux (QT, Web, Java ...);
+  BO3MOXKHOCTb MOJAKIIOUEHHUS K UCTIOJHSIONIEMYCsl HHTepGecy /Ui HAOMI0AeHUSI U KOPPEKLIUU
neiicTBuil (Hampumep, mpu OOydyeHHM ONEpaTOpOB M KOHTPOJIS B pPEaJbHOM BPEMEHM 3a €ro
JEUCTBUSAMM);
*  BHU3YyaJbHOE IOCTPOCHUE PA3JIUUHBIX CXEM C HAJOXKEHUEM JIOTHYECKUX CBsI3€H U MOCIeAyOIINUM
LEHTPAM30BaHHbIM ~ HUCIIOJIHEHHEM B  (oHe (BU3yalbHOE TIOCTPOCHHE M HCIIOJIHEHHE
MaTeMaTHYECKUX MOJIENEH, JIOTHYECKUX CXEM, PEIEHHBIX CXeM U MHBIX MPOLEeayp);
 npenoctasineHue pyHkuuidi oobekTHoro API B cuctemy OpenSCADA, MOXET HCIONIB30BaThCs
JUIs yTIpaBJIEHUs CBOWCTBaMHU MHTep(delica BU3yaln3aluy U3 MoJIb30BaTEIbCKUX MPOLENYP;
+ IIOCTPOEHHE CEpPBEPOB KaJpOB, JJIEMEHTOB BHM3YalM3allMd U TPOEKTOB MHTep(eicoB
BU3YaJIU3aIH C BO3SMOXXHOCTBIO 00CTY)KMBAaHUSI MHOKECTBEHHBIX KIIMEHTCKUX COCIMHEHUN;
+ TPOCTasl OpraHW3aNMs KIMEHTCKUX CTaHIMi Ha pasnuyHoi ocHoBe (QT, Web, Java ...) ¢
MOJIKJIFOUEHUEM K IIEHTPAJIIbHOMY CEPBEPY;
* TIOJHOLIGHHBIM MEXaHM3M pa3ZesieHUs] MOJTHOMOYMN MEXIYy MOJIb30BaTENIIMU, MO3BOJISIOIIMMA
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3TUYHBIMU IIPaBaMU JIOCTYIIA K €r0 KOMIOHEHTAM;
-+ THOKOe (OPMHPOBAHWE TPABHJ CHUTHATH3AIMKA W YBEIOMIICHHS C Y4ETOM U TOAJICPKKOU
pa3IUYHbBIX CLIOCOOOB YBEIOMIICHMUS;
+ TOAJIEPXKKA MOJIH30BATEIHCKOTO (POPMHUPOBAHUS HATUTPHl U MIPUPTOBBIX MPEATNOUTCHUNA IS
unTepdeiica BU3yanusaiuy,
+  TOJJIEp’KKa MOJIb30BaTEIbCKOr0 (POPMUPOBAHUS KapT COOBITUH MO pa3iuyHOe 00OpYyAOBaHHE
yIpaBJeHUS U M0JIb30BATEIbCKUE MTPEITOUTEHUS;
« mojjepkka mnpoduieil mnonb3oBaTesed, MO3BOJAIOMAS ONPEAETATh pPa3IUYHble CBONCTBA
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untepdeiica Buzyanuzauuu (1[BETOBas ramma, IMIPUPTOBBIE OCOOCHHOCTH, HPEIIOYTHTEIHHBIC
KapThbl COOBITHIA);

+ TUOKOE XpaHEHHE U pacipocTpaHeHUE OMOIMOTEK BUHKETOB, KapPOB M MIPOCKTOB UHTEP(EHCOB
Busyanusauuu B BbJl, nopnepxuBaembix cucremoil OpenSCADA; npakTHYECKH IOJIb30BaTEINIO
HY’KHO TOJIBKO 3apETHCTPUPOBATh NOJNy4eHHYIO b/l ¢ TaHHBIMU.

2. Ucnoinenune nunrepdeiico CBY

Hcnonnenue untepdeiica CBY 3akmouaercs B 3alycKke HOBOTO CEaHCa MPOEKTa MM MOJKIIOUEHUs K
cymecTByromeMy Ha ypoBHe aBmxkka CBY (puc.2). Ilepen 3ampocom Ha TOAKIIOYEHHE K CEAHCY
BBINOJIHSACTCS 3allpoCc Ha ayTeHTHU(HKAIMIO TMosib3oBaTens. Jlajmee Momynb HEHNOCpeICTBEHHOM
BU3YaIIM3aI[MA OTPAKACT W YNPABISIET JaHHBIMU ceaHca. | JTaBHOE OKHO peXMMa HCIIOJHEHHUS JTaHHOTO
MOJyJIsI IMEET BUJI, IPEJICTABJICHHBIN Ha puC.3.

WuTepdeiic OkHA MCMOTHEHUS MOJIHOCTBIO CTPOUTCS JAWHAMHYECKH CKpHunToM JavaScript, ucxonas us
COAEP)KMUMOTO ceaHca MpoeKkTa myTéM npsiMbix XML 3anpocoB k cepBepy.

Peanu3zoBaHo OOHOBJIECHHE COAEPKMMOTO OTKPBITHIX CTpaHWIl UHTepdeiica BH3yalnH3aluu C
MEePUOIMYHOCTHIO OJIHA CeKyH1a. B mporiecce 0OHOBIEHUS BBITIOIHSICTCS:
+ 3ampoc CHHCKa OTKPBITHIX CTPAHHUIl, C MPU3HAKOM MOAU(PHUKAIUU CTPAHUIIBI, Y MOJCIHU H
MPOBEPKA COOTBETCTBUS PEAIbHO OTKPBITHIX CTPAHUI] ’TOMY CITUCKY;
+  3aIPOC BETBH JIAHHBIX MOJIU(DHUIIMPOBAHHBIX CTPAHUIL;
+ OOHOBJICHHE COJIEPKUMOTO MOTU(PHUIIMPOBAHHBIX CTPAHUI] M UX BHUJKETOB B COOTBETCTBUU C
MOJTY4YeHHBIMH U3MEHEHHBIMU JTAHHBIMHU.

MexaHu3M 3ampoca TOJBKO H3MEHEHHBIX JaHHBIX OCHOBaH Ha aOCONIOTHOM CYETYMKE HMCIIONHEHUS
CECCHMU. HpI/I BHCCCHHMHU PCAJIbHBIX HU3MEHCHUI B anI/I6yTBI BHU/’)KCTOB BBIIIOJIHJACTCA 3allOMHUHAHUC
3HAYEHUS 3TOTO CUETUMKA, YTO M MO3BOJIAET MACHTU(DUIIMPOBATH U3MEHEHHBIE aTpUOyThl. Takoi moaxon
MO3BOJISIET MOBBICUTH MPOM3BOJIUTEIBLHOCTh M YMEHBIIUTh HAarpy3Ky Ha Tpaduk, B CiIydae JOCTyna K
nBwkky CBY uepes ceTs.

Wepapxuueckn MoayneM MpeayCMAaTPUBAETCS BO3MOXKHOCTh pPa3MEIICHMs] CTpaHUI] MPOEKTa Kak Ha
rJ1aBHOM okHe ucroyiHeHuss WEB-Opay3epa (puc.3), Tak 1 BKJIaJpIBasi BHYTPb BHJIKETOB KOHTCHHEPOB.

OpenSCADA

HMmsa moabs30BaTeIsa [

Iapons [

MpUHATL ] ’ O4YUCTUTh

Puc.1. Crpanuna ayreHTU()UKALINN.
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OpenSCADA. Pa6bounu
nonb3oBatenbcku uutepdenc (WEB)

Puc.2. IloagkmrodeHne WM Co3JaHue HOBOT'O C€aHCa MCIOIHECHUS 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 peKMMa HUCIIOTHEHHUS.
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3. IIpeacraBjienue 0a30BbIX 3JIEMEHTOB (IIPMMHTHBOB)

B nmanHO# Bepcuu STOrO MOAYNS peamu30BaHbl HE Bce O0Opa3bl MPUMUTHUBOB 3aJI0KEHHBIE STHUM
mpoekToM. B o0111em ke mpoeKToM 3aJ10KeHBI IPUMHUTHUBHI:

Id

HaumenoBanue

DyHKUMUsA

ElFigure

DnemMeHTapHbIe
rpadudeckue

burypsl

[TpuMHTUB SBIISIETCS OCHOBOM ISl OTPUCOBKH JIEMEHTAPHBIX
rpadgudeckux GUryp co BCEBO3MOXKHOW KOMOMHAIMEH UX B OJTHOM
oowekte. [IpegycmaTpuBaeTcs MoAAEpKKa CIASIYIOIIMX dJIEMEHTapHBIX
duryp:

+ Jlunus.

- Hyra.

- Kpuas 6e3be.

+ 3anuBKa 3aMKHYTOTO MPOCTPAHCTBA.
Jiis Bcex Guryp, CoepKaIuXcsl B BUIDKETE YCTAHABIUBAIOTCS €MHBIC
CBOWCTBA TOJIINHBI, [IBETA U T.J., HO 3TO HE UCKIIFOUAET BO3MOXKHOCTh
YKa3aHUS BBIIICTICPYHUCIICHHBIX aTPHOYTOB KOHKPETHO TS KaXKIOM
(burypbl OTIENBHO.

FormEl

OnemMeHTbI GOpPMBI.

Bxurodaet noaaepKKy cTaHIapTHBIX KOMIIOHEHTOB (POPMBI:
- PenaktupoBaHue CTpoKu.
- PepaktupoBaHue TEKCTA.
+  duaxox.
+ Knomnxka.
- Ilone BbIOOpa U3 criUCKa.
«  Cnmcok.
- Cnatinep.
« Crpoka NpoKpyTKH.

Text

Texkcr

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

Media

Memna

DeMeHT 0TOOpaKEeHUs PaCTPOBBIX U BEKTOPHBIX U300paKEeHUN
pa3nn4HbIX (JOPMATOB, IPOUTPHIBAHUS AHUMUPOBAHHBIX N300pakeHUH,
NPOUrpHIBAaHKE ayJ 10 (ParMEHTOB U IPOCMOTP BUI€0-(hparMeHToB.
Bo03M0XHO B HEro cTOMT BKIIIOUHTH MoAepKKy OpenGL!

Diagram

Jnarpamma

DJeMeHT JuarpaMMsl ¢ IOIEP>KKOM BOZMOKHOCTH OTOOpaXeHUs
HECKOJIbKMX MTOTOKOB TPEHJIOB U Pa3IMYHBIX PEKUMOB OTOOPaKEHUS, OT
MUHUMAJIACTUYECKOTO 10 IIOJIHOAKPAHHOTO, IBYXMEPHOTO,
TPEXMEPHOI0, KPYTOBOI'O M T.1.

Protocol

[IpoTokon

DNeMEeHT MPOTOKOJIa, BU3yaIM3aTOPa CUCTEMHBIX COOOIICHHH, ¢
MOJUICPIKKOH pa3IMYHBIX PEKUMOB PabOTHI IPH PAa3JIMYHBIX pa3Mepax
YCTaHOBKAX.

Document

JlokymMeHT

DneMeHT GopMHUPOBaHUS OTUETOB, KYPHAJIOB U APYroil TOKyMEHTaluN
Ha OCHOBE YKA3aHHBIX JIAHHBIX.

Function

Oynkius API
00BEKTHON MOJEIN

OpenSCADA

HeBusyanbHblii, HA CTOPOHE UCIIOJHEHUS, BUIIKET, MMO3BOJISIOLIMI
BKJIIOUYATh BRIUUCIUTENbHBIE QYHKIINN 00bekTHOM Monenu OpenSCADA
B CBY.

Box

Konreiinep

ConepXUT MEXaHU3M Pa3MELEHUS APYTUX BUIKETOB C LEJIbIO
(bopMHpOBaHUS HOBBIX, 00JIE€€e CIOKHBIX BUIKETOB U CTPAHUL] KOHEYHOH
BHU3YaJIM3al1H.

Boree getanbHO pacCMOTPUM peai3aiuio KaKa0ro MPUMHTHBA.
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3.1. llpumutus 31emenTapaasn ¢purypa (EIFigure)

Peanmn3zoBana moniepikka dJIEMEHTApHBIX (UTYp: JIMHUM, DJUIMITHYECKOW Ayrd, KpuBoil bespe u
3a]MBKa 3aMKHYTBIX KOHTYPOB I[BETOM U H300pakeHueM. [l ajieMEHTapHbIX (QUIyp peaan30BaHBI
CIIEIYIOIINE OIEPaLUu:

+ coznanue/ynaneHue Gpuryp;

+ KomupoBaHue Guryp;

+ TIepeMelIeHHIE U U3MEHEHUE pa3MepOB (GHUTyp C MMOMOIIBIO MBI U KIaBHATYPHI;

+ BO3MOXHOCTb CBSI3bIBaTh 3JIEMEHTapHbIe (PUTYPHI IPYT C APYroM, Morydyasi 6osiee CIoKHbIE, JUIs
KOTOPBIX JOCTYITHBI BCE CBOMCTBA MCXOIHBIX 3JIEMEHTApHBIX (pUryp;

*  BO3MOXHOCTb OJIHOBPEMEHHOTI'0 NEPEMELICHUSI HECKOIBKUX (QUryp;

+ 3aJMBKa 3aMKHYTOT'O KOHTYypa IIBETOM W/WJIH U300paKEeHUEM;

+ TeHepanus cOOBITHH KIABUIII MBIIIN, B MOMEHT KJIMKA MBIIIBIO HA 3AJIUTHIE KOHTYPA;

+ MaclTabUpOBaHUE;

+ IIOBOPOT.

Ha puc. 4 npencrasiena 4acTh 9KpaHa ¢ KaJpOM, COJCPIKAIINM BBIILIETIEPEYHCICHHBIC YIEMEHTapHbIC
burypsi.

Puc.4 Peanu3zamus anmemenTapHbix ¢puryp B WebVision.
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3.2. lIlpumutuB Tekcra (Text)

PeanuszoBana noajepkka 3J€eMeHTa TEKCTa CO CBOMCTBAMM:
- llpudr co cBoiicTBamMu: THHa/Knacca wmpudTa, pasMepa, YCUICHHUS, HAKIOHHOCTH,
NOAYEPKUBAHUS U NIEPEUEPKUBAHUS.
« lIBer Tekcra.
+ OpueHranus TeKcra.
+ ABTOMaTHYECKHUH MEPEHOC IO CIOBaM.
+ BripaBHMBaHKE TEKCTA 110 TOPU3OHTAIN U BEPTUKAIN CO BCEMHU BapHaHTaMHU.
+  Orobpaxenue (oHa B BHJIC I[BETA H/IIU N300paKEeHUS.
+ OroOpaxkeHue 60paAI0pa BOKPYT TEKCTa, C YKa3aHHBIM [[BETOM, IIUPUHOM U CTHIIEM.
«  @opMupOBaHUE TEKCTa U3 aTPUOYTOB PA3IMYHOTO TUIIA U CBOMCTB.

Ha puc. 5 npezacraBiena 4yacTe 5KpaHa C KaJpoM, COJAEPKALIUM IPUMEPhI TEKCTa C UCIOJIb30BaHUEM
pa3IMYHBIX TAPaMETPOB.

MpocToll HMHpHBIA Kpcus ©

TEKCT no npaaa =0 P

NogHERKHY
CHHKF

Puc.5. Peanuzanusa 6a3oBoro 3neMmedTa tekcra B WebVision.
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3.3. lIpumurtus 31emMeHTOB popmbl (FormkEl)

Peanm3oBana momiepxka 3neMeHTOB GopMbl Ha kajnpax CBY. Peanmu3oBaHbl 3a70KeHHBIE CBOWCTBA,
BKJIIOYAsl CJIETYIOIINE JIEMEHThI (POPMBI:

Peoaxmop cmpoxu — TlpencraBneno cneayrommmu Bugamu: «Tekcr», “Combo”, «llemoe»,
«BemectBenHoe», «Bpems», «/lata», «Bpems u latay.
Peoaxmop mexcma — llpencraBisieT peaakTop IUIOCKOTO TEKCTa C MOJITBEPKICHUEM WU

OTKa30M OT BBO/JIA.

Tone ¢naxcka — TlpenocrapisieT mojae OMHAPHOTO (Ia)kka.

Knonka — 1lpenocraBisieT KHONKY C MOJAEPKKOM: IIBETA KHONKH, U300pak€HUSI B KHOIKE U
pexuMa (huKcaIum.

Buibop u3z cnucka — llpenoctaBisier mojie BbIOOpa 3JE€MEHTa, CO CIUCKA YKa3aHHBIX
JJIEMEHTOB.

Cnucox — IlpenocTaBisieT moJyie CUcKa ¢ KOHTPOJIEM 3a TEKYIIIUM 3JIEMEHTOM.

Cnaiidep — DneMeHT ciaiiiepa (He peaau30BaH).

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

Peanm3oBanbl pexxumbl: « BkitoueH» U «AKTUBEH», a TAKKe Mepenada n3MEHEHH U COOBITHIA B MOJIETTh
nanHbix CBY (nBwxok). [{nst Bcex peann3oBaHHBIX MPEACTABICHUN MOANEPKUBAECTCS aKTUBHBIN PexXUM,
T.€. BJIEMEHTBI MOTYT OBITh UCIIOJIB30BAHBI I CO3/1aHUS (OPM MOJIB30BATEIHCKOIO BBOJIA.

Ha puc. 6 mpencraBieHa 4acTh dKpaHa € KaJpoM, COAEpIKAIlUM BBIILIECIIEPEUUCICHHbBIE 3JEMEHTHI
(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. Peanuzanus snementoB ¢popmel B WebVision.
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3.4. lIpumuTuB oTOOpaxkeHuss meaua-marepuanos (Media)

PeannzoBana moaepikka 31eMeHTa 0TOOpaskeHHsI Mera-MaTepHalioB CO CBOMCTBaMHU:
+  VYkazaHMs UCTOYHHMKA MEMa JAHHBIX (M300pa’keHMs UM BUJEO-MaTepUana).
« IlpocmoTtpa wu300pakeHHH OOJBIIMHCTBA H3BECTHBIX (OPMATOB C BO3MOXKHOCTBIO HX
BIIMCHIBAHUS B pa3Mep BUKETA.
« IlpourpsiBaHus MPOCTHIX AaHUIMUPOBAHHBIX (POPMATOB N300paKEHUM U BUEO.
«  OrobpakeHnue (oHa B BHJIC I[BETA H/HITH N300paKCHUS.
+  Otob6paxxeHnue OopArOpa BOKPYT TEKCTA, C YKa3aHHBIM LIBETOM, IIUPUHON U CTUJIEM.
+  @OopMHPOBaHUS AKTUBHBIX 00JIACTEH U reHepanys COOBITUI MPH UX aKTUBAIUH.

Ha puc. 7 mpencraBieHa 4acTh dKpaHa ¢ KaapoM, COJEPKAIIUM MPUMEPBI TPOCMOTPa/IPOUTPHIBAHHS
Me/Ina-TaHHbIX.

Puc.7. Peanuzanus 6a30Boro aneMeHTa 0ToOpakeHus: Meaua-maTepuanoB B WebVision.

3.5. lIpumutuB nocrpoenusi auarpamm/rpadpuxkos (Diagram)

PeannzoBana mojaepkka 31eMeHTa MOCTPOCHUS JHAarpaMM/TPEH/I0B CO CBOMCTBAMHU:
+ Iloctpoenue rpadukoB/TpeHAOB:

« Iloctpoenust rpaduka [uid: apXUBHBIX JAHHBIX, TEKYLUIMX JAHHBIX U (OPMHPOBAHUSA
MIPOMEKYTOUHOTO Oy(hepa oToOpaskeHus TSl TapaMeTpoB 0e3 apXuBa.
« TlocTpoeHune kak OMHOYHBIX TPa(UKOB CO 3HAYEHUEM IapaMeTpa [0 OCHU OPJIUHAT, TaK
Y CBOJIHBIX TpaMKoB, BKItoUaronmx A0 10 mapaMeTpoB, ¢ MPOIICHTHOH IIKAJIOM.
+  Bo3MoxHOCTb afanranuu rpaduka napamerpa K 3Ha4eHUsIM JaHHBIM, IOATOH IIKAJIbI.
« Hlupoxmii auanazoH MaclITAOUPOBaHMA MW AJANTAlMd TOPU3OHTAIBHOM MIKAJbI, C
aBTOMATHYECKUM YCPEJIHEHUEM Ha YPOBHE CepBepa M CaMOro MPUMHUTHBA.
- B03MOXHOCTb OTOOpa’keHHE pPa3MEpPHOH CEeTKM M MapKepoB IO TOPU3OHTAIN H
BEPTUKAJIH, C aJIlaliTalluell K TMana3oHy 0TOOpaskeHHsl.
+  B03MOXHOCTb yCTAaHOBKH Kypcopa TPeH/1a MbILIbIO.

Ha puc. 8 mpexacrapiiena yacTh 3KpaHa ¢ KaJpoM, COACPKALIUM IPUMEPHI JUarpaMMbI-TPEH Ia.

Puc.8. Peanm3arnust 6a30BOT0 351eMEHTa OTOOpaKEeHUs AarpaMMbl-Tperaa B WebVision.
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3.6. llpumuTuB popMuUpOBaHHS POTOKOIA (Protocol)

Peanu3oBaHa mojiepxka ieMeHTa GOpMUPOBaHHS IPOTOKOJIA CO CBOMCTBAMHU:
®opmupoBaHue IPOTOKOJIA U3 apXUBa COOOLIEHNH 3a YKa3aHHOE BpeMs U TIyOUHY.
« 3ampoc JaHHBIX U3 YKa3aHHBIX apXUBATOPOB COOOILICHHIA.
- BrI0opka JaHHBIX U3 apXHUBOB M0 YPOBHIO BaKHOCTHU U I11a0JIOHY KaTErOPUU COOOIIECHHIA.
- Tlognepkka pexuma ClieKEeHUE 3a MOSBICHUEM COOOILEHHH B apXUBE COOOILEHHIH.

Ha puc. 9 npezcraBiieHa 9acTh 9KpaHa ¢ 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 ajeMeHTa oTo0pakeHus MpoTokosioB B WebVision.

3.7. llpumutus popmMupoBaHus OTYETHON HoKyMeHTAUuu (Document)

Peanu3oBana moanepxka siueMenTa GOpMUPOBAHHS OTYETHOM JTOKYMEHTAIIUU CO CBOMCTBAMH:
- T'ubkoe GopmupoBaHHE CTPYKTYpbl TOKyMEHTAa Ha OCHOBE SI3bIKAa TUIIEPTEKCTOBOM pa3METKU.
DTO0 MPEeAOCTABISIECT MOAAEPKKY IMIMPOKUX BOZMOKHOCTEH (popMaTHPOBAHUS TOKYMEHTOB.
-  @opmupoBaHUE JOKYMEHTOB 10 KoMaHjae Wi 1o rpaduxy. Heobxonumo 1ist popmupoBanus
OTUETHOM JOKYMEHTALIMH B apXUB C MOCJIEAYIOIUM IPOCMOTPOM apXHUBa.
«  @opMHUpPOBaHUE JOKYMEHTA B PEXUME peabHOro BpeMeHM. (s opMUpOBaHUS TOKYMEHTOB
MOJIHOCTHIO IMHAMMYECKHU U HAa OCHOBE apXHUBOB 32 YKa3aHHOE BpEMS.
-+ Hcnonb3oBanue arpuOyTOB BWKETa IJIsl Tepeladd 3HAuUeHHM M aJpecoB Ha apXWBHI B
nokyMeHT. [lo3BossieT MCHOIb30BaTh BHJDKET JOKYMEHTa Kak [IabMoH Mpu (HOpMHUPOBAHUS
OTYETOB C APYTUMHU BXOJHBIMU JTAHHBIMU.

B ocnoBe mo6oro moxymenta sexutr XHTML-ma6mon. XHTML-ma6mon sto ter "body", WEB-
CTpaHUIIbl, COJIEpXKAIIMA CTaTUKy AokymeHTa B cTangapte XHTML 1.0 u s51eMeHThl HCHOJHSIEMBIX
WHCTPYKIIMH HAa OJTHOM U3 SI3BIKOB TOJb30BaTelbckoro mporpammupoBanus OpenSCADA B Buzae <?dp
<procedure> ?>. Pe3ynpTHpyromMii JOKYMEHT (HOpMHUPYETCS MyTEM UCIOIHEHUS MPOLeAyp M BCTaBKU HX
pe3ynbTaTa B JOKYMEHT.

HcTouyHNKOM 3HAYEHUI UCIIOJIHAEMbIX UHCTPYKLUHN SIBIIIOTCS aTpUOYThl BUJDKETA 3TOT0 NIPUMUTHUBA, a
TaKXKe BCE MEXAHU3MBI S3bIKa I10JIb30BATEILCKOTO MPOrpaMMUPOBaHU. ATpUOYTHI MOTYT J00aBISATHCS
MI0JIb30BaTENIEM U JIMHKOBATbCSl HAa peajibHble aTpuOyThl MapaMeTpOB WIIU-KE€ SBISATHCS aBTOHOMHBIMU,
3HAQYEHUs KOTOpbIX OyayT (opMupoBaThCsl B CKpUIITE BUAXKETa. B ciydae coO CIMHKOBaHHBIMU
aTpuOyTaMu MOTYT M3BJIEKAThCS 3HAUCHHSI U3 UCTOPUHU, apXUBA.

Ha puc. 10 npexacraBnen kaap, coaepx anyi NpuMep T0KyMEHTA.
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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 Peanmmuzarus 6a30BOro aiemMeHTa 0TOOpakeHus OTYETHON JoKyMeHTaruu B WebVision.

3.8. IlpumutuB KoHTeiiHepa (Box)

Peanu3zoBana mnoanepkka NpUMHUTHBA KOHTEHHEpa, MO COBMECTUTEIBCTBY BBINOJHAIOMIETO POJb
CTpaHUILl MPOEKTOB. J[aHHBI NPUMUTHUB SIBISETCS €IUHCTBEHHBIM 3JIEMEHTOM-KOHTEHMHEPOM, KOTOPBIN
MOXKET BKJIFOYATh B C€0S CCBUIKMA Ha KaJApbl U3 OMOIMOTEKH, (OPMHUPYS TEM CaMbIM IMOJb30BaTEIbCKUE
DIIEMEHTHl HYXKHOW KoH(urypamuu. [IpuMHUTHB peanu3yeT MperyCMOTPEHHBIE IMPOEKTOM CBOWMCTBA.
IlepeunciinM 1O MyHKTaM CBOKWCTBA JIaHHOT'O IPUMUTHUBA:

Konumertinep — Ilo3Bonsier opMHupoBaTh HY)KHbIE OOBEKTHI MYTEM TPYNIHUPOBKUA 0A30BBIX B
paMKax JaHHOTO TPUMUTHBA.

Cmpanuya — DJEeMEHTbl NOCTPOCHHbIE HA JAHHOM IPUMUTHBE MOTIYT BBIINOJHATH POJIb
CTpaHMIIBI TT0JIB30BATEILCKOTO HHTEpdeiica.
Koumetinep cmpanuy — CBONHCTBO 3aMmellleHUss COOCTBEHHOIO COIEPKUMOTO JpYyroi

CTpaHUIIeH, B mpoliecce ucnonHenus. Mcnomnb3yercs mia popMupoBanus (GpeiiMOB Ha CTpaHHIIAX
MOJIb30BaTeIbCKOTo MHTEpdeiica. Hanmpumep, rnaBHas crpannna tpaauiinorHoil SCADA cucteMsr
¢ 00BEKTaMH CUTHAJIU3AIMU CTPOUTCS UIMEHHO TaKUM 00pa3oM.
@on — IlopnepxuBaeT BOSMOXKHOCTD yKa3aHHs (poHa B BUJIE LBETA UM NU300PasKECHHUS.
boporop — TloaaepkuBaer BO3MOXXHOCTb H300pakeHUs OOpopa ¢ yKa3aHHBIM I[BETOM,
TOJIITMHON U CTHUIIEM.
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4. O0masa koHpurypamusi MoayJis

Jliss HacTpoMKM COOCTBEHHOTO MOBEJECHMS, B HE OUEBUIHBIX CUTYAIMSIX, MOAYJEM IPEIOCTaBIIETCS
BO3MOXXHOCTh HACTPOMKH OTJIEIIBHBIX MapaMmeTpoB mocpeactBoM uHTepdeiica ynpasieaus OpenSCADA
(puc. 11). TakoBbIMM ITapaMeTpaMH SIBJISIOTCS:

«  Bpems xu3HH ceccur ayTeHTH(UKAITUH.

-+ OT OpenSCADA koHgWrypaTop

$aiin PepaktwpoeaHwe Bua [Nomowb

883000 = =

% Basbl panHbIX

{2, BesonacHocTb

i TpaHcnopTbl

w TpaHcnopTHbIE NPOTOKOMNGI

| CBop gaHHBIX

[ ] Apxuesl

&# CneunanesHbole

[d Monb3soBaTensckie MHTEpdeil
=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]

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

w200 89

|HM;| B
= & Demo station ﬁ

Modyns: WebVision

Monb3oBaTensCKWA MHTepdedc [ Momowk ]

CocTtoaHue
(Bbmonuﬂemﬂ: [wF]

anuuu Moaynsa

Bpems #1Ma3HWM ceaHca asTopM3aumny (MUH): E ‘

Foman

Puc.11. Ctpanuua koHGUTrypauuu MOayJs.
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3aKkJII04YeHHe

Ha nannom »Tame Moaynb MOKET OBITh HCIONB30BaH MJsi TOCTPOSHUS peaNbHBIX HHTEep(hercoB
MOJIB30BATEIS C MOAECPKKON OCHOBHBIX (PyHKIMI. OHAKO OTAETBHBIE MPOOJIEMBI MOTYT BO3HHKATh KaK
Mo TpUYUHE HEeAOPaOOTAaHHOCTH, TaKk W pasznuuus OpayszepoB. Ceifuac QOCTaTOYHO KayeCTBEHHO
obecnieuena pabotocrnocoOHOCTh Ha Opaysepax: FireFox, Konqueror, Opera u Google Chromium.
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