Moayab noacucrembl “Ilosb30BaresibcKue

unrep@eiicor” <VCAEngine>

Mooyne:  VCAEngine
Hwmsa: JIBIKOK cpeibl BU3YaJIM3aLuU U YIIPaBJICHUS

Tun: [Tonb30Barenbckue UHTEPHENCHI

Hcmounux: ui_VCAEngine.so
Bepcus: 0.6.0
Aemop: Poman CaBouenko

Onucanue: (OCHOBHOU JIBM>KOK CPEJbl BU3YAJIU3ALMH U YIIPABICHUS.
Jluyensus: GPL

OrnaBneHue
Moaynb noacmnctemsbl “INonb3oBaTtensckme nHrepdencol” <VCAENgine>........................... 1
TS ToY (ST 1= YR 2
I i P2 T TR P2 L L= 1= 3
2 KoHdourypaums n popmmpoBaHme MHTEPAENCOB CBY .......coooeeiiiiiiiiiciei e, 5
IO AN €)=Y 4 1Y/ 0= 1R 6
3.1 Kagpbl ¥ 3neMeHTbl OTOOPAKEHUS(BULMKETBL). ...ccvunneeeernneeeereieeeeeesneseeeesneeeeeennnnns 8
10 T2 ] oY Y= USSP 11
3.3 TEMbBI OTOOP@MKEHUS. ......ccevvneeeeetieeeeeete e e e e et e e e e e e e e e e e e e eeaa e e eeeaa e eaneeeaneeeaneeeans 14
3.4 CobbIiTnA, NX 06PABOTKA N KAPTBI COOBITUM. .....eeveneeeeeeeieeeeeieeeeee e e e e e e e e e eaeens 15
3.5 YNPABMEHME MIPABAMU......ccuuneeeeneeeeeeeteeeeeeeeeaeesaaeeeaa e e eaa e e eaaeeesaneseeaneeesanseasenaens 17
3.6 [TPUMUTUBDBI BULIKETOB. ....ccuueeennieeenneeeeneeeaneeesaaeseesaeessansssansesanseeansessensesnseanseaeens 17
3.7 Ncnonb3oBanve Bl ana xpaHeHnsa GubnmoTek BUAXKETOB U MPOEKTOB................ 29
3.8 CepBuUcHbIe nHTEPENCHI Ana agoctyna Kk aneMeHTam CBY............ccccceeeeeeeeenneen. 31
4 KoHdurypauma moayns nocpeactsomMm nHrepdenca ynpasneHns OpenSCADA........ 35

BAKITHOUEHMUIE. . ..o ettt et e e e e et e e et e e e 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 et e e reeeneaeaeens 43



BBenenune

Monyns VCAEngine mpenocTaBisieT IBWKOK cpeanl Buzyanusanuu u ynpasieHus (CBY) B cucremy
OpenSCADA. Cam monynb He peanu3yer Buzyanuzanuu CBY, a comepXuT laHHbIE, B COOTBETCTBUU C
uaeonoruet «Mogenv/nanusie — Wutepdeiicy. Busyanuzauus AaHHBIX 3TOrO0 MOJIYJS BBINOJHSETCS
Monyisimu Bu3yannsauuu CBY, nanpumep monynem Vision u WebVision.

Cpena Busyanuzanuu u ynpasienus (CBY) saBusercs wneorbemiieMoi coctapisitomein SCADA
cucreMbl. OHa IpUMEHSETCd HA KIMEHTCKUX CTAHLUUAX C LENbl0 JOCTYHHOIO HpPEeAOCTaBICHUS
uHpopManuu 00 00bEKTe YIpPaBICHHUS U BbIJIAUM YIPABISIONIMX BO3ACUCTBUIA Ha 00BEKT. B pasnuuHbIx
NPaKTUYECKUX CUTYyallMsIX M YCIOBHAX MOTyT mpuMeHsATbcss CBY mocTpoeHHBIE Ha pa3IMYHBIX
OpUHIMNAx Bu3yanusauuu. Hanpumep, ato Moryt ObiTh Oubnuorexu BumxketoB QT, GTK+, wxWidgets
WJIM TUTIEPTEKCTOBBIE MexaHU3Mbl Ha ocHoBe TexHonoruid HTML, XHTML, XML, CSS u JavaScript niun
CTOPOHHME TPWIOKEHHs] BU3yaTU3allMM, pEalM30BaHHbIE HAa Pa3IMUYHBIX S3bIKaX MPOrpPaMMHPOBAHUS
Java, Python u T.1. JIt060#1 U3 3TUX MPUHIIUIIOB UMEET CBOM MPEUMYIIECTBA M HEIOCTATKH, KOMOMHAIHS
KOTOPBIX MOXET CTaTh HEMPEOJOIMMBIM MPEMATCTBUEM B BO3MOXHOCTH Ucnonb3oBaHus CBY B Tom mimn
MHOM TpakTH4eckoM ciydae. Hampumep, Texnomoruu Bpoje Oubmmorexku QT mo3BOJISIOT c031aBaTh
BbIcOKOpeakTHBHble CBY, 4YTO HECOMHEHHO BaXXHO JUId CTaHIMM omepaTropa YIpaBJICHUS
texHosornueckuM mnponeccom (TIT). OgHako HEOOXOAMMOCTh MHCTAJUISILIMK JaHHOTO KiaueHTckoro [10, B
OTIENBHBIX CIIydasx, MOXKET CAeNaTh HCIOJb30BaHHE €ro HeBO3MOXHBIM. C npyroit ctoponsl, Web-
TEXHOJOTUM He TpeOyloT UHCTAUIANUM Ha KIMEHTCKME CHCTEeMbl M SBJSIIOTCA  HPEIENbHO
MHOTOTIAT(OPMEHHBIMH (JIOCTATOYHO CO3MaTh CChUIKY Ha Web-cepep B mobom Web-Opaysepe), uro
HanOoJiee BaXHO U Pa3IMYHBIX WHXKEHEPHBIX W aJMHHUCTPATHBHBIX CcTaHIMi. C Opyroil CTOPOHHI,
PEAKTUBHOCTb U HAAEKHOCTh TAKMX UHTEPPEHCOB HUXKE, YTO MPAKTUUECKU UCKIIIOYAET UX UCIOIb30BAHUS
Ha craHuusax oneparopa TII.

Cucrema OpenSCADA wuMeer mpenenbHO THOKYHO apXUTEKTypy, KOTOpas II03BOJIIET CO3/1aBaTh
BHEITHHE WHTEp(]Eiichl, B TOM 4YHCIE W IOJIb30BaTEIbCKUE, Ha JII00OOH OCHOBE W Ha JIOOOH BKYC.
Hampumep, cpena xonduryparuu cuctembl OpenSCADA noctynHa kak Ha QT OubnuoTeke, Tak U Ha
Web-ocHoge.

B Toxe Bpemsi HezaBucuMoOe co3laHue peanuszanuii CBY Ha pa3nuyHOW OCHOBE MOXKET IOBJEYb 3a
co00i#1 HEBO3MOKHOCTh HCIIOIBb30BaHUs NaHHBIX KOH(uUrypanuu ogHoiit CBY B apyroit. Uto Heyno0HO U
OTPAaHUYEHO C IOJIB30BATEIBCKOM CTOPOHBI, @ TAKKE HAKIAJHO B IUIAHE peaju3aliyd U MOCIEeAYIOUIEH
noepxkku. C menbro u30exaTh ITUX MPoOJIeM, a TaKKe CO3/1aTh B KpaT4aMIle CPOKU TMOJHBIA CIIEKTP
paznuuHbix TUNOB CBY ocHoBaH mpoekT co3nanus konuenuuu CBY. Pe3ynbTrarom 3TOr0 MpoeKTa U craji
JAHHBIA MOAynb ABMkKa(Moaenu maHHbix) CBY, a Taxke MOIylIM HEMOCPEICTBEHHOW BHU3yalW3aIliu
Vision u WebVision.



http://diyaorg.dp.ua/oscadawiki/Doc/WebVision?v=5y7
http://diyaorg.dp.ua/oscadawiki/Doc/Vision?v=ggq
http://diyaorg.dp.ua/oscadawiki/Doc/KoncepcijaSredyVizualizacii?v=eqi
http://diyaorg.dp.ua/oscadawiki/Doc/WebVision?v=5y7
http://diyaorg.dp.ua/oscadawiki/Doc/Vision?v=ggq

1 HazHauenue

Jannbrii Moayns aBwxkka(mMoaenu manHbix) CBY mpemnasHaden s GOpMUPOBAHHS JIOTUYECKON
ctpyktypsl CBY u ucnonHeHusi ceaHCOB OTAENbHBIX 3K3eMIUIIpoB mnpoekTtoB CBY. Takxke, Moayinb
IPEIOCTaBIsIeT BCEe HEOOXOAUMbIE JaHHblE KOHEYHbIM Bu3yanuzatopam CBY kak mnocpeactsom
JIOKaNbHBIX MexaHu3MoB B3aumozeicTBust OpenSCADA, Tak u mocpencTBoM HHTepdeiica ynpaBiaeHHs
OpenSCADA s ynanéHHOro J0cTyta.

B ¢unanpHoit Bepcun 3Toro moayist CBY, moctpoeHHas Ha OCHOBE TAaHHOTO MOYJIsl 0OCCTICUHT:

- TPU YPOBHA CIOXHOCTH B (OpPMHUpPOBaHUM UHTEpdeiica BHU3yalIM3aluHd, MO3BOJSIOIINE
OpPraHUYHO OCBAaUBAaTh U MPUMEHATh HHCTPYMEHTAPHM 110 METOAMKE OT MIPOCTOTO K CIOKHOMY:
1)dbopmupoBanue u3 MAOIOHHBIX KAaIpOB IMyTEM Ha3zHaueHHs JUHaMuKU (0e3 rpaduueckoi
KOH(HUTYpanun);
2)rpaduueckoe (pOpMHUPOBAHUE HOBBIX KAJApPOB MYTEM HCIOJIb30BAHUS T'OTOBBIX JIEMEHTOB
BU3yIH3aIK U3 ONOIMOTEKU (MHEMOCXEMBI);
3)popmMupoBaHue HOBBIX KaJpOB, IIMA0JOHHBIX KaapOB M SJIEMEHTOB OTOOpaKECHHE B
OUOINOTEKH.
+ IOCTpOEHUE UHTEep(PENCOB BU3yAIU3ALUU PA3IMYHOM CJIOXKHOCTH HAuMHAsg OT MPOCTHIX
IUIOCKUX UHTeppEeiicCOB MOHUTOPHHIAa M 3aKaHYUBass IOJHOLICHHBIMU HEPapXUUYECKUMHU
uHTepdeiicamu, ucnonszyembiMu B SCADA cucremax;
+ IPEeAOCTaBICHHUE PA3IMUYHBIX CIIOCOOOB (POPMUPOBAHUS U KOH(MUIYpaLMU I10JIb30BATEIBCKOTO
uHTEepdeiica, OCHOBaHHBIX Ha pa3NWYHbIX UHTep(eiicax rpaduueckoro npeacrasieHus (QT, Web,
Java ...) unu-xe nmocpeACTBOM cTaHnapTHOTro nHTepdeiica ynpasienus cucremoit OpenSCADA;
+ CMEHY JIMHaMHKHU B IIPOLIECCE UCIIOJIIHEHUS;
« IIOCTPOECHHE HOBBIX IIA0JOHHBIX KaJpOB Ha YpPOBHE MOJb30BaTeNss MU (popMHupoBaHHE
CHEeLMAIIM3UPOBAHHBIX, MO/ 00JacTh NMPUMEHEHHs, OMOIMOTEK KaJIpoB (HAapUMep BKIIOUYEHHUE
KaJpoB TapaMeTpoB, TpauKOB W JAPYIHX ODJIEMEHTOB C YBI3KOH HMX Jpyr ¢ ApyroM), B
COOTBETCTBHHM C TEOPHUEH BTOPUYHOIO MCIIOJIb30BAaHMSI U HAKOIIJIEHNUS;
+ TIOCTPOCHHE HOBBIX IIOJBH30BATENBCKUX JJIEMEHTOB BH3yalM3alud U  (OPMHPOBAHUE,
CHELMATM3UPOBAHHBIX 10J1 00JaCTh MPUMEHEHUs, OMOINOTEK KaapOB, B COOTBETCTBUU C TEOPHUEH
BTOPUYHOTO UCIOJIb30BAHUS U HAKOIUICHUS,
+ OINHCaHUE JOTMKU HOBBIX IIA0JIOHHBIX KAJpPOB U IOJb30BATEIBCKUX 3JIEMEHTOB BHU3YyalH3allU
KaK IpPOCTBIMU CBA3SIMM, TaK M JIAKOHUYHBIM, IIOJHOLICHHBIM SI3IKOM IIOJb30BATEIbCKOIO
IPOrPaMMUPOBAHUS;
+ BO3MOXXHOCTh BKJIIOYEHHE B IIOJIb30BATEIbCKUE D3JIEMEHTHl BU3yalu3auuu (QyHKUUN (Win
KaJpoB BbIUUCIeHUs (QyHKUui) oO0bekTHOH Mozxenun OpenSCADA, npakTHuecKd CBA3bIBas
MPEJICTABJICHHE C AJITOPUTMOM BBIUMCIICHHS (HAIPUMED, BHU3yadU3Upys OHOIHOTEKYy MOJEICH
armapatoB TII ms mocneayromiero Bu3yaibHOTro nmoctpoenust moaeneit TII);
+ paszenieHHe JAHHBIX MOJB30BATEIBCKUX HMHTEP(HEHCOB M MHTEPQPEHCOB MPEICTABICHHUS ITHUX
JAHHBIX, TMO3BOJISIOIIEE CTPOUTh MHTEep(eiCc NOoJab30BaTENs B OJHOW cpele, a HCIOIHATh BO
mHuorux npyrux (QT, Web, Java ...);
+  BO3MOXKHOCTb MOJIKJIFOUEHUS K UCIIOJHSIOUIEMYCsl HHTepQeiCy, s HaOMI0IeHUsI U KOPPEKIUU
neicTBuil (Hampumep, mpu OOyYeHHHM ONEepaTOpOB U KOHTPOJS B PEalbHOM BPEMEHHM 3a €ro
JEUCTBUSAMM )
+ BHU3yaJbHOE IIOCTPOCHHME PpA3JIUYHBIX CXEM, C HaJOXEHHEM JIOTMYECKHX CBs3ell U
MOCTEIYIOIUM [IEHTPAIN30BaHHBIM  HCIIOJHEHHEM B (oHe (BHU3yaJlbHOE TIIOCTPOCHHE U
HCIIOJTHEHNE MaTeMaTU4YeCKIX MOJIETICH, TOTHYECKUX CXEM, PEeJIEHHBIX CXEeM U MHBIX MPOLENYD);
+ npeaoctasinenue Gynkuuii o0bekTHOTO API B cuctemy OpenSCADA, MOXeT UCHOIb30BaThCS
IUISL yIIpaBIIeHHUs CBOMCTBaMU MHTep(delica BU3yaln3alny 13 MOJIb30BaTEILCKUX MPOLENYP;
+ TIOCTPOEHHE CEpPBEPOB KAaIpOB, JJIEMEHTOB BHU3yalM3allud M MPOEKTOB HHTEpPeNcoB
BU3YaJIU3aI1H, C BO3MOXXHOCTBIO OOCITY’)KHBAaHUSI MHO)KECTBEHHBIX KIIMEHTCKUX COCTUHECHUM;
« TPOCTasl OpraHW3aNMs KIWEHTCKUX CTaHIMi Ha pasnuuHor ocHoBe (QT, Web, Java ...) c
MOJIKJIFOUEHUEM K LIEHTPAJIbHOMY CEPBEPY;
* TIOJIHOLIGHHBIM MEXaHM3M pa3fesieHus] MOJTHOMOYMN MEXIYy MOJIb30BaTENIIMU, MO3BOJISIOLIMIMA
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3TUUHBIMU IIPAaBaMH JIOCTYIIA K €r0 KOMIOHEHTAM;
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+ rubkoe (GopMHpOBaHME NPABWJI CUTHAIM3ALMM M YBEJOMIIEHHUS, C YYETOM U MOAJCPKKOU
Pa3NIUYHBIX CIOCOOOB YBEIOMIICHHUS;

+ TOJJEpXKa IMOJIb30BATEILCKOTO (POPMUPOBAHUS MATUTPHI M IIPUPTOBBIX MPEANOYTEHUN IS
uHTEepdeiica BU3yaau3aiuu;

*  TIOAJIEP)KKA TOJH30BATEIBCKOTO (POPMHUPOBAHUS KapT COOBITHH MO pa3iMyHOe 00OpYHAOBaHUE
YIIpaBJIEHUS U MOJIb30BATEIbCKHE MTPEIOYTEHUS;

.+ ToAJepKKa mnpoduiel Monb30BaTeNed, MO3BOJSIOMAS ONPEACTATh pPA3IUYHBIE CBOWCTBA
uHTepdeiica BU3yanu3aluu (IBETOBas TamMma, MPUQPTOBBIE OCOOCHHOCTH, MPEANOYTHTEIIbHBIC
KapThbl COOBITHIA);

+ rUOKOE XpaHEHHUE U paclpocTpaHeHHe ONOINOTEK BUKETOB, KaJIpOB U MPOEKTOB UHTEP(EHCOB
Busyanusauuu B BbJ[, nonnepxuBaembix cucreMoil OpenSCADA; nmpakTHUeCKH MOJIb30BATENI0
HY’KHO TOJIBKO 3aperucTpupoBaTh NojaydyeHHyo b/l ¢ naHHbIMU.



2 Kondurypauus u ¢popmupoBanue unrepgeiicos CBY

Cam MOIynb HE COJEPKHT WHCTPYMEHTa BU3yalbHOTO (opmupoBanusi unrtepdeiico CBY,
OCHOBAaHHOIO Ha OJHOM M3 MEXaHM3MOB. Takue HMHCTPYMEHTbI MOTYT NPEIOCTaBIATHCA MOIYJISIMHU
KOHeuHOoH Busyanuzauuu CBY, Harpumep MmoayneM Vision Takoi HHCTPYMEHT MPEIOCTABIISIETCS.

XoTa BuU3yadbHOro HHCTpyMeHTa ¢opmupoBanus CBY wmogynem He mpenocraBisercs, Uis
yIpaBJICHUS] JIOTUYECKON CTPYKTYpOH MpeIoCTaBisieTcsl HHTep(eiCc pearn30BaHHBIA Ha OCHOBE
untepdeiica ynparineHuss OpenSCADA, a 3HAUUMT JOCTYNMHBIA JUIsi HWCIOJIB30BAaHUS B JIFOOOM
koHpuryparope cucreMbl OpenSCADA. Jluanoru storo uHTepderica pacCMOTPEHBI Jajiee, B KOHTEKCTE
PaccMOTPEHUS apXUTEKTYPbl MOJYJIS ¥ €T0 TAaHHBIX.


http://diyaorg.dp.ua/oscadawiki/Doc/Vision?v=ggq

3 ApxuTekTypa

Jrobas CBY MoxeT paboTaTth B ABYX peXHMax — pa3pabOTKH W UCIOIHEHUs. B pexume pa3paboTku
dopmupyercs unrepdeiic CBY, ero KOMIOHEHTHI M OIpPENENIAIOTCS MEXaHM3Mbl B3auMojeicTBus. B
peXHUME UCIIOIHEHUs BBINOJIHAETCS popMupoBanus untepdeirica CBY u npousBoauTcs B3auMoeicTBIE
C KOHEYHBIM I10JIb30BaTeJIeM, Ha OCHOBE pazpaboTaHHbIX CBY.

Nurepdeiic CBY dopmupyercss U3 KaapoB, KaXKIbIH U3 KOTOPBIX, B CBOIO Oouepenb, (hopMHUpYyeTCs U3
DJIEMEHTOB NMPUMHUTHBOB HIIM IMOJIL30BATEIBCKUX 3JIeMEHTOB MHTepdeiica. [Ipu 3ToM mosb30BaTebCKue
AJIeMEHTHl UMHTepdeiica, Takxke, (OPMUPYIOTCS W3 MPUMHTUBOB WM JPYTHX IOJIb30BATEIBCKUX
aJIeMeHTOB. TakuM o0pa3oM oOecreunBaeTCs HWEPAPXUYHOCTh W IMOBTOPHOE WCIOIL30BAHUS YKE
pa3paboTaHHBIX KOMIIOHEHTOB.

Kanpsl 1 monp30BaTeILCKAE JIEMEHTHI Pa3MENIaloTcs B OMOIMOTeKaX BUHKETOB. M3 31IeMEHTOB ATHX
onbmnoTexk (GopMHUPYIOTCS MPOEKTh HHTEep(deiicoB koHeuHol Buiyanusanuu CBY. Ha ocHoBe ke 3Tux
MPOEKTOB (POPMHUPYIOTCS CEAHCHI BU3yaTH3aI[UH.

Onucannas crpykrypa CBY npusenena Ha puc. 1.



4 B
Peanusauus CBY - QT, Web(Local), Web(PHP), Java, ...
Hrrepderic paspaGoricu poekTo HHTepdeHrc BH3yalH3aHy ceaHca
}3)’ H €T0 KOMIIOHEHTOB - Run time) peamayess
peanHsyeMHM criocoboM — S (Run peamsy
# -+ -~ crnocoboM BH3ya/H3AIIHH.
BH3yaIH3AIIHH.
I
—— 1 Y \
Baaosele sudicemet: Ceanchbl UCRORHEHUS Onepamop:
*  DHIYpPE H3 20eMEHTOB] *  JArauHopma Green
*  JuHHA Npoexmos ' 3aauOTCyTCTE Grey
*  JNyra. *  3uaaullpenynp Telow
* Kpusas Geswe. KoMnpeccopree Gmanty us: .- *  3nauOmubira Red
* CB#3b. - MH: MHEMOCKXeMEl *  HwmaAumnapara Blue
*  Terct. KY HI *  QonKangpa Crreyl0
* Hsobpamenue, Bugeo u audio. Hhaicenep ACY-TIT:
* Iloxe BBoga: *  ®QorKagpa Ivory
* Texer. CraHHa Teat
* CheckBox. - Kanp: Tpyine: Kagpos
* ComboBox.
*  CHHcok. ACY-TII:
*  TeKCTOBHH pejaKTop. *  OcHMEIIE MRightClick
*  patuk/gHarpanma. L Graph: Ipynmer rpadmxos * *  HonMEnIs Shift MLefiClick
+  Iporokonr. * KoutMenm  MLeftClick
*  OEYMEHT. .'.- * Bueso KeyLejt
*  DYHKIHA. L Komén Mel TEL[: * Bupaso KeyRight
MpoussodHbie sudacemet floabaos): - MH: MHEMOCKeME * PerPyunofd  Key9
*  HupgHEaTOp AHAIOT. CHTH. EILIOBAH HATPY3KA *  PerAsromaTr KeyO
*  HHpHEaTOp IHCKP. CHTH. Bapafan Kapmu cobuimuil
* IIHI peryaarop. T Kanp: TPy KEanpos
*  KOHTYp TPYIIE EOHTYDPOB.
Cmandapmiete Kadpst:
*  'pyuna KOHTYPOB.
* pynmna rpagHKOE. = Graph: Ipynns: rpadHEos
*  Cpojmad Tabammna.
I Konuenuus /dsuxcox
*  Korén. CBy
Bufiruomexu sudacemon/wadpos Npoexme CBY

Modcucmema

Modcucmema B

Modcucmema Modcucmema
«Be3onacHocb: «Chop danrblx (DAQ) tApXUBEL

fdpo OpenSCADA

Puc.1 O606ménnas ctpykrypa CBY.

[annas apxutektypa CBY mno3Bosiger peanns3oBaTh NOJAEPKKY TPEX YPOBHEM CIIOKHOCTH IIpolecca
pa3paboTku uHTEPHENCOB yIPABICHHUS:

« @opmupoBanus uHTepdeiica BY(Bu3yanuzauumu M ynpaBieHHs) C TOMOIIbIO OMOIMOTEKH
1a0JIOHHBIX KaJPOB IyTEM MOMEIICHHUS Aa0JOHOB KaIPOB B MPOEKT U Ha3HAUCHUS TUHAMUKH.

+ B nmomomHeHMM K mepBOMY YPOBHIO NPOU3BOJHUTCS (OPMUPOBAHHE COOCTBEHHBIX KaapoB Ha
OCHOBE OMOTMOTEKM MPOM3BOJIHBIX M 0a30BBIX BUKETOB. BO3MOXXHO Kak MpsMoe Ha3HAYCHHE
JMHAMUKHU B BUJDKETE, TaK U TIOCIIeaytolee e€ Ha3HAYCHHE B TIPOCKTE.
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- B JomomHeHMH KO BTOPOMY YPOBHIO IPOU3BOAMTCS CaMOCTOATENBHOE (OPMHUPOBAHUE
MPOM3BOJHBIX BHU/KETOB, HOBBIX MIA0JIOHHBIX KaJpOB, a TaKXkKe KaJpoB C HCIOJIb30BAHUEM
MEeXaHHM3Ma OIHCAHUS JOTMKM B3aUMOAEHCTBHS M OOpaOOTKH COOBITUH Ha OJHOM M3 SI3BIKOB
I10JIb30BATENBCKOr0 MporpammupoBanus cucreMbl OpenSCADA.

3.1 Kaapsl u 2j1eMeHTbI 0TOOpakeHusA(BUIKEThI)

Kaznp 3T0 OKHO HEmoCpeACTBEHHO MHpenocTaBiIsioNiee MH()OPMANNIO MONB30BATENI0 B IpaduuecKoi
WM TeKcToBOH Qopme. ['pynmna B3amMOCBS3aHHBIX KagpoB (OPMHUPYET HETbHBIH IOJIH30BATEIBCKHNA
unrepdeiic BY.

Conepxxumoe kaapa (GopMupyercs U3 AJIEMEHTOB OTOOpakeHHs(BUHKETOB). BHIKETHI MOTYT OBITH
0a30BBIMH TPUMHUTHBAMHU (pa3lIMUHbIE IUIOCKHE (UTYpbI, TEKCT, TPEeHA U T.A.) U TPOU3BOIHBIMU
(copmupoBaHHbIe U3 0a30BBIX WK APYTUX MPOU3BOJHBIX BUHKETOB). Bee BUIKETHI IpyNIUPOBAaHbI 1O
oubnunorekaM. B mpomecce paboThl Monb30BaTeNh MOKET (HOPMHPOBATH COOCTBEHHBIE OMOTMOTEKH
MPOU3BOTHBIX BHKETOB.

CoOCTBEHHO, KaJip TAaKKe SBJSETCS BUIPKETOM, KOTOPBIM MCIOIB3YETCS B POJIM KOHEYHOT'O 3JEMEHTa
BU3yalU3allMi. A 3TO 3HAYUT, YTO OHMOIMOTEKH BHKETOB MOTYT XPaHUTh M 3aroTOBKU KaJpoB, U
1a0JIOHBI Pe3yJIbTHPYIOIUX CTPAHUIL [T0JIb30BATEIBCKOr0 HHTEpdeEiica.

Kanpel 1 BUJDKETHI SIBISIOTCS MACCUBHBIMU 3JIEMEHTAMHU, KOTOPbIE OOBIYHO HE COAEp)KaT CBs3eH C
JUHAMHUKOM WM JIPYrUMHM KaJpaM{, a TOJbKO IPEIOCTaBIAIOT MH(OpPMAlMIO O CBOMCTBaX BHUJIXKETa U
XapakTepe JMHAMUKU(KOH(UTYpalluK) MOAKII0YaeMOM K CBOWCTBAM Kajipa. AKTHUBHPOBAaHHbIE KaJpPHI, T.€.
CoJepKallie CChUIKA Ha JMHAMHUKY M aKTHBHBIE CBSI3HM, (DOPMHUPYIOT MOJIb30BaTENbCKUN MHTEpdENc u
XpaHATCS B NMPOEKTaX. B HEKOTOPBIX Cllydasx BO3MOXKHO IPSIMOE Ha3HAUYCHHE NMHAMUKH B 3arOTOBKAx
KaJpOB.

[Tpon3BomHBIE KaapPbI/BUIKETHI MOTYT COJEpXaTh IPYrue BUIKETHI(BIOKEHHBIE), KOTOPHIE MOTYT
OBITh CKJICEHBI(CBS3aHBI) JOTUKOW OAWH C APYT'MM, C MOMOUIBIO OJHOTO M3 SI3BIKOB IOJIb30BATEIbCKOTO
nporpaMmmupoBanus JoctynHoro B cucteme OpenSCADA (puc.2).



13.654
dP101

21.234

PC1

Vs
. id PrmName [ ComOpen | [ valuerest enable-fvali=EvAL REALL 3
* mame texL . Enable :If\';ﬂlu.'_t'nuhlrl
L \ral Value x I=10+#{Valwe_x2- 10]*val-d own_board)/ [up_brd-down_brd);
. S]j Texcm * event Sp_enables{sp!=EVAL_REAL):

ifSp_emable)
- var VHIHETEJCI e b'Elegrnd Sp_x1=10+[Sp_x2- 10 F sp-down_brd |/ jup_brd -down_brd )
'{'nnm Va riable_enabl esivari=EVAL_REALR
* ”F‘_hrd El’lﬂble —— iffvariable_enakbde
[ dm h'l'd Varable_xI=10+(Variable_x2- 100*var/ 10;
. value ComClose ||
* com_open . E“Hble { / Digital part
* com_close Seale . t tev=s
even lev_emt=0;
. DUITI_SIOP . ComOpen_enable={com_open!=EVAL_OOL):
* st_open enahble b{lckgl'ﬂd ComClose_enablesicom_close!=EVAL_BOOL):
- ComS ap_enable={oom_stopt=EVAL_BOOL):
* sl_close Junun p Kronxka Stopen_enable=(st_opent=EVAL_BOOL);
mm wh. SiClose_enable=(st_closc!=EVAL_BOOL);
S —— Vﬂlue ComOpen_enablel
enable ComStop :
. enable ComOpen_backgrmd=com_open?NoAllamm: «Passives
Y X] fev_cni=0;
* event while(1]
L X2 . |
backgmd lev=Special. FLIBSY 5. strPamse[ComOpen_event jev_cnb# .o
A JTuHUR If[*5pecial FLIBSYS strSizefiev)] hreak;
- - L mﬂ"m Wi==ButtanClick: && feom_open)
Sp |
O _OpeT=irues
L enable Stopen Special. FLIDSY S mes s Pul[sUser: s+ User+s ek, 2, o0pens);
* x] * enable I'
* x2 * event '
[ Taxme pam ComStop, ComClose, StOpen 1 S1CIose
Jlunus | Muoeoyeon. | | T —.
" R
Variable
* enable StClose AttFunc
* x] * enable * enable JnemeHm
. x2 * event * val 2pynnul Kadpos.
JTunus MHozoyean. Function
p.

)

K6

Puc.2 Ilpumep cTpyKTypbl IPOM3BOAHOIO BUDKETA.

BI/II[)KCT ABJIACTCA 9JIEMCHTOM ITOCPEACTBOM KOTOPOI'O obecreyuBaeTcs:

+  BU3yaJHM3alMsl ONepaTUBHOM U apxuBHON nHMopMaru Beaenus T1I;
+ CHUTHaJu3anus npo HapyueHus Benenus T1I;

+ IepexitoueHue Mexay kagpamu TII;
+ yIpaBJeHHUE TEXHOJOTUYECKUM 000pyI0BaHUEM U napamerpamu BeaeHus TII.

HaCTpOﬁKa H CBA3BIBAHUC BUIKCTOB IIPOU3BOJUTCA IMOCPEACTBOM HUX CBOMCTB. P O,Z[I/ITeJ'ILCKI/Iﬁ BHUJIKCT
U BUJDKCTBI COJACPIKAIIUCCA B POAUTCIBCKOM MOTYT OOIIOJIHATHCA I10JIB30BATCIBCKUMU cBoiictBamu. B
MOCJICACTBUHU, IIOJIB30BATCIBCKUEC M CTAaTHYCCKHEC anI/I6YTI>I CBSI3BIBAIOTCSI CO CBOMCTBAMM BJIOJKCHHBIX
BUJPKCTOB ITOCPEACTBOM BHyTpeHHefI JIOTHUKH. I[J'IH OTO6pa)KeHI/I$I JUHaAMHKH (T.C. TCKYIIUX U apXHUBHBIX

JAHHBIX) CBOMCTBAa BHU/DKETOB JMHAMU3ZHPYIOTCH,

T.€ CBS3BIBAIOTCA C aTpudyTramu mapaMeTpoB

OpenSCADA wunu cBoWcTBaMM JpYruxX BHUDKETOB. lcmonb3oBaHue [1s1 CBSI3bIBAaHUS BJIOKEHHBIX
BUJIKETOB, BHYTPEHHEH JIOTUKOM, JOCTYMHBIX SI3bIKOB IMOJIH30BATEIHCKOTO MPOrPAMMHUPOBAHUS CUCTEMBI
OpenSCADA cHHMaeT BONPOC pean3alliy CJIOXKHOMW JIOTUKH BH3yaJlU3allid, OOeCreYrBas TEM CaMbIM
BBICOKYIO THOKOCTh. [IpakTHUecku MOKHO CO3[aBaTh MOJHOCTHIO JUHAMH3UPOBAHHBIE KaJphl CO
CJIO’)KHBIMU B3aUMOCBSI3SIMU Ha YPOBHE TOJIH30BATENS.

Mexay BHIDKETaMH, Ha pa3IMYHbIX YPOBHSAX HEPApPXUHM BBICTPAUBAIOTCS JIOCTATOYHO CIIOXKHBIE
HACJIEJICTBEHHBIE CBSI3U, KOTOpBIE OMNPEAEIAIOTCS BO3MOXKHOCTBIO HCIOJB30BAaHUS OJHHUX BHJIKETOB
JNPYTUMH, HauuHas ¢ OMOIMOTEYHOr0 BUIPKETa U 3aKaH4YMBAas BUDKETOM ceaHca. J[1s pa3bsiCHEHUs 3TUX
0COOCHHOCTEH B3aMMOAEHCTBUS Ha pUC. 3 H300pake€Ha HCUEPNbIBAIONIAsl KapTa «HUCIIOIb3YIOLIEIO»
HacJIeI0BaHMUA.
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BuBnuomexy sudxemos u nposkms) koneussn BY | L Ceanct) uchonHenus

TeprtvnansHelid snmeerT — KoHeuHb anemMmeHT BWayanuaaumu, Wnu NpuMMTHE. Ha cTopoHe
BH3yanwaauuu npeobpeTaeT COOTEBETCTBYIOW W BrayansHbli cbpas.

EMEnUoTeYHEN  BumkeT — XpaHuMeld GuBnwoTekold BumkeT O6A3aTensHO HacnenyeT
BM3ayaneHbIH obpa3 TepMWHaneHOro BWOMeTa W NepeonpedenAeT  ero  gaHHble.
HacnegoBaHwe TepMWHaNEHOrO BUKETa MOHKeT OblTe Kak NpAMOS, Tak W NoCpeLcTBOM
HECKDNBKWX NPOMEXYTOMHbIK 3NeMEHTOR.

MonTadHaoH=l sumiaT udnuoTamm — GakTMYeckn ABNASTCA CChINKOH Ha Apyrod BUDKET B
Butnuoteke (LW2W1 -= LW1) WMNK cChINKy KoOHTelHepa OWBnuoTeku [(LW3 W1 -=
LW2.W1).

CTpaHwua nposkra — 3nemedHT wHTepdiefica Buayanu3aauun W ynpaeneHwA (BY) - cTpanvua,
McnonesyeTcA ANA MNOCTPOSHWMA WepapxuYeckoro WHTepdelica BY OnA KoOHeuYHoro
nons3oBaTens.

CTpaHWIHLI BMIKeT — ZNemMeHT CTpaHuuUbl, Lo0NpefenAow i gaHHble GMBNMoTeYHoro
BHIKETA K Hy3Oam CTpaHWLUbl NpoeKTa.

Crparvua ceadca — CTpaHila ceadca MCNonHeHA CTpaHvLUsl NPoekTa B KOHTEeKCTe LenbHoro
MHTepthelica BY.

BumeT ceanca — JNemMeHT KOHeuYHOoW Bu3yanu3auuui. BeicTpawBalTcA B Wepapxiysckyto
3aBMCHMMOCTb, COOTBETCTBYOW YD — MepapxXWdeckoMy  HaclefoBaHWi TepMHHankbHblxX
BWHETOB B KOHTEHepHLIX BUO#eTax BMEBNMOTeK BUIHETOR W NpoekKTa.

Puc.3 Kapra «ucnonb3yroiero» Hacae0BaHUsI KOMIIOHEHTOB KOHIICTIIIMH/ IBH)KKA

Ha ypoBHE ceaHCOB BUIKET COAEPKUT KaJp 3HAUYECHUH mpoueaypbl o0cuéra. DTOT KaJap MHULUUPYETCS
U HCIOJIb3YETCs B Cllyyae HaJIWuus Mpolenypsl o0cuéra. B MOMEHT MHULIMATH3AIH CO3/1aETCs EpEUEHb
napaMeTpoB MPOLEAYPHl M BBITOIHSAETCS KOMIWJISIMS MPOLEAYPhl C 3TUMHU MapaMeTpaMu, B MOJYJIE
peanu3yroneM BBIOpaHHBINA SI3BIK MPOTPAMMHUPOBAHHS M 3aKOJUPOBAHHBIM TIOJHBIM MMEHEM BHIDKETA.
CxoMmnunupoBanHas (yHKIUS TMOAKIIOYAETCS K KaJpy 3HAueHUH mnpouenypsl obcuéra. [lanee
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BBITNIOJTHSETCSI BEIYMCIICHUE C IEPUOJUYHOCTBIO CEaHca.
Brruncnenue, u 00paboTka BUKETa, B IIEJIOM, BBITIONHSETCS B CIEAYIOIIEH TOCIeI0BATEIbHOCTH:

- BbIOMpaeTcst COOBITHS, TOCTYITHbIE HA MOMEHT BbIUMCIICHHS U3 aTpuOyTa “‘event”’, BUIKETa;

+ COOBITHS 3arpyKatoTcs B mapameTp “‘event” Kajipa BHIYHUCICHUS;

*  3arpy’>kKaroTcsl 3HAUEHUs 110 BXO/HBIM CBSI3AM B KaJIp BBIYMCIICHUS;

* 3arpy’aroTcsl 3HA4eHHUs CIELUaIbHBIX NepeMeHHbIX B kaap Beluucienus (f frq, f start u
f stop);

*  3arpyXaroTcs 3Ha4EeHUs BBIOPAHHBIX TAPAMETPOB BUKETA B KaJp BBIYMCIICHNUS;

*  BBIUHCIICHHUE;

- BBITPY3Ka 3HAYEHMH KaJipa BBIYUCIICHUS B BbIOpAaHHBIEC TapAMETPhl BUIKETA;

+ BBITpYy3Ka COOBITHS U3 MapameTpa “event”, KaJipa BEIYUCIICHUS;

-+ 00paboTKka cCOOBITHIA U TIepeiaya He 00pabOTaHHBIX Ha YPOBEHH BHIIIE.

3.2 IIpoekT

HemnocpencTBenHass KOHGUrypalus ¥ CBOMCTBA KOHEYHOTO MHTepdelica BU3yaln3aliy COIEPKAThCs B
npoekTe uHTepdeiica Busyannzauun CBY. MoxeT ObITh CO31aHO MHOXECTBO MPOEKTOB MHTEp(ercoB
BU3yaJTH3aIUH.

Kax/ip1if mpoeKkT BKIIIOYAeT Kaapbl U3 OMOIHMOTEK KaapoB/BumakeToB. Kaap npeaocTaBisieTr MHCTPYMEHT
JUISL IPUBSA3KU JTUHAMHMKU K ONMCaHHBIM B HEM cBolcTBaM. Bce cBolicTBa Kajpa MOTYT ObITh CBSA3aHbI C
JUHAMUKOM MM pa3pelieHbl KOHCTAaHTaMHU, a MOTYT BBICTYNaTh B POJIM IAOIOHA A (OPMHPOBAHUSA
IIPOM3BOJHBIX CTpaHull. DaKTUYECKH KaXAbld KaJp MOXKET COJAEpPKAaTb MHOXECTBO CTpPaHMIl C
COOCTBEHHOM IWHAMHUKOW. JlaHHBII MEXaHM3M TIO3BOJISIET MPEAEIbHO YIPOCTUTH IPOIECC CO3IaHUS
OIHOTHUIHBIX KaapoB mHxeHepoM ACY-TII unm nons3oBateneM cucreMbl OpenSCADA nns mpoctoro
MoHMTOpUHTa. [IpuMepoM TakuMX OJHOTUIHBIX KaJpOB MOTYT OBITh: TPYIIbl KOHTYPOB, TI'PYIIIBI
rpaMKoB, HMPOTOKOJBl M pa3lUYHbIE CBOJHBIE TAaONUIBI. MHEMOCXEMbl TEXHOJOTHYECKUX IPOLECCOB
PEIKO MOATAAIOT MOJI TAKYIO CXeMy U OyayT (popMUpPOBATHCS MPSIMO B OMUCAHUH KaJIpa.

Jlis mpenocTaBieHUs] BO3MOXKHOCTH CO3JIaHMsI CIOXHBIX HMepapXxudeckux uHrepdeiicos BY, xanpsl,
NIOMELIEHHBIE B IIPOEKT, MOTYT TIpYNNHUPOBAThCS IYTEM MMEHOBAaHUS B HMEPAPXUYECKOM BUAEC U
COOTBETCTBYIOIIECH BH3yalu3allMM B BHUJE JepeBa. B mpupauy k 3TOMy NpeayCcMaTpUBAETCS MEXaHU3M
ACCOLIMAaTUBHOI'O OIMCAHUS BbI30Ba KaJIpOB IIOCPEICTBOM PETYIISIPHBIX BBIPAXKEHHIA.

[Tpumep mepapXU4EeCcKOro MpEACTaBICHHUS KOMIIOHEHTOB IPOEKTa Kiaccuueckoro uHTrepdeiica BY
TEXHOJIOTHUECKOTO MPOLECcca C OMUCAHNEM BBIPAKEHUH CTaHAPTHBIX BHI30BOB NIPUBEEH Ha pucC. 4.
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-0C1: CTyneHb HW3KOTO OABNEHMWA

-MMH: MHemMocxemel
101 OCct! MH. K101
k201 OCct! MH. K201
k301 OCt MH. K309
-Kadr Mpynnel kagpoe OCT Kadr
LGraph: Mpynnel madyKos OC1 .Graph

-0C2: CTyneHE BEICOKOND OAaBAEHMA

-MH: MHeMOCxEMBI
k102 OCc2.MH.KU102
R202 OCc2 MH. KU202
R302 oC2.MH. K302
-Kadr Mpynnel kagpoe OC?2 Kadr
L Graph: Mpynnel madvkoe 0OC2 Graph
KoHTeiHep — BupTyaneHeIA KOHTEAHER BEWOMETOE
Kanp — PeanbHblid BHoxeT

[MpUMEepkl BLI30BOB

« Tuna kagpa He3aBWCUMMO OT o0bekTa curHannaaywu (OC):

Tekywan:  OC1. MH . KLU0

Brizoe: Y Kadr

Peaymetat: OC1 . Kadr K101 _1
« [Npyroro OC c coxpaHeHWeM THUNA Kagpa:

Tekywan: OC1.MH K101
Bulaoe: ocax
Peaynetat: QC2.MH KU102

Puc.4 Uepapxuueckoe nmpecTaBiIeHUs] KOMIIOHEHTOB ITPOEKTa Kilaccuueckoro nurepgdeiica BY
TEXHOJIOTUYECKOTO IPOoLECCa.

B cooTBetcTBUM € pHic.3 00BEKTHI CECCHU MPOEKTA HACIEAYIOTCS OT abcTpakTHOrO 00BekTa “Widget” u
UCTIONIB3YIOT COOTBETCTBYIOIIME OOBEKThI TpoekTa. Tak, ceccus («Session”) HCHOIB3YeT MPOEKT
(«Project”) u Qopmupyer pa3BépHyTOe nepeBO Ha ocHOBe Hero. Crpanuma mpoekrta “Page” mpsmo
ucrnosb3yercs: crpanuiiei ceccun «SessPage". Octanbable 00bekThl («SessWdg") pasBopaumBaroTcs B
COOTBETCTBUH C UEpapXHUEN HJIEMEHTOB CTpaHHULBI (puc.3).

B nononHeHuu K craHgapTHRIM CBOMCTBaM abcTpakTHOro BuakeTa («Widget») aieMeHThl CTpaHULIbL, U
CaMM CTpPaHUIIbI, CECCHM IMOJYy4YaroT CBOMCTBA: XpaHEHUs KaJpa 3HAUCHHH BBIYMCIUTENBHONW MPOLETYpHI,
oOcuéra mporenyp ¥ MeXaHW3M 00paboTkH coObITHH. CTpaHHIBI CECCHH, B JIOTIOJTHEHHE KO BCEMY,
coJiepKaT KOHTEHHep ClIenyroIuX o uepapxuu crpanui. Ceccus B 11eJIOM OOCUMTBIBACTCS C YKa3aHHOU
NEPUOTUYHOCTBIO U B IOCIIEA0BATEILHOCTH:

«CTpanuria BepXHero ypoBHsm» -> « CTpaHHIIA HIDKHETO YPOBHS

«Bumker HIXKHETo ypoBHsD -> «BUIKeT BEpXHEro ypoBHs»
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Takas moaUTHKA MO3BOJISICT O6XO,Z[I/ITI> CTpaHUIIbI B COOTBETCTBUH C I/Iepapxyleﬁ, a COOBITHAM B
BUJPKCTAxX BCIUIBIBATH HA BEPX 3a OJJHY UTCpALUIO.

B ceccun peann3oBaHa moaaepiKKa CreHaTbHBIX CBOMCTB CTPAHMIL:
Container — CTpaHMIIA ABJISETCS KOHTEHHEPOM ISl HIDKEJIEKAIUX CTPAHMILL;
Template — ctpaHHLa SBIISETCS IA0IOHOM ISl HYDKEJIEKAIUX CTPaHULL;

Empty — mnycras, He aKTUBHAas, CTPAaHMIA; ATO CBONCTBO HCIOJB3YE€TCS COBMECTHO CO
CBOMCTBOM

Container ns OpraHU3allMK JJOTHYECKUX KOHTCHHEPOB.
Ha ocHoOBe 3THX CBOMCTB peann30BaHbl CIEIYIONIUE TUIIbI CTPAHULL

Standard — CranpapTHas cTpaHuiia (HE YCTAHOBJIEHO HHU OJHO W3 CBOWCTB). SBusiercs
MTOJTHOLICHHOM KOHEYHOM CTPaHULIEH.

Container — IlonHOIIEHHAsI CTpaHMIIA CO CBOWCTBOM KoHTelHepa (Container).

Logical container — Jlornueckuii KOHTEWHEp, (AKTHMUECKH HE SBISIOIMIMACS CTpaHUIEH
(Container|Empty). BpINONHAET CBOMCTBO MPOMEXYTOYHOIO M TPYNIHPYIOLIETO 3JIEMEHTa B
JIEpEeBE CTPAHHIL.

Template — Crtpanuna mabnon (Template). Yucras maOnoHHas CTpaHUIA UCTIONIB3YeTCs IS
onuvcaHus OOUIMX CBOMCTB M JOOTPEIEICHUS X B YACTHOM IOPSIKE BO BIOKECHHBIX CTPAHUIIAX.

Container and template — Ctpanuua mabnoH u kouteitnep (7emplate|Container). CoBMeniaer
¢yHKuMy mabioHa U KOHTEHHEpA.

IlepexmtoueHne, OTKpBITHE, 3aMEIICHHE W HaBUralps @O0 CTPAHMIAM pPEAJIM30BAaHO HA OCHOBE
00paboTKH COOBITHIA TTO CIIEHAPHIO, B aTprOyTe aKTHBHOTO BUIKeTa “‘evProc”. CuieHapwuii 3Toro atpudyra
3aMMCHIBACTCS B BUJIE CITUCKA KOMAHJ C CHHTAKCUCOM: <event>.:<evSrc>:<com>:<prm> The:

event — 0XKHIaEMOE COOBITHE;
evSrc — TMyTh BIIOKCHHOTO BUKETA-UCTOYHHUKA COOBITHS;
com — KOMaH/1a CECCHUU;
prm — TapaMeTp KOMaH/IbI;
Peanu3oBansl cnenyromye KOMaH/bl:

open — OtkpbiTHE cTpaHulbl. OTKphIBaeMasi CTpaHUIIA YKa3bIBACTCS B MapaMeTpe prm Kak Ha
IpSIMYIO, TaK U B BUE mabiona (Hanpumep: /pg._so/1/%/*).

next — OTKpBITHE Creyromel ctpanuibl. OTKpbIBaeMasi CTPaHHIlA YKa3hIBAETCSA B IIapaMeTpe
prm Kax Ha NpsIMyI0, TaK U B BUJIE 11a0IoHa (HarpumMep: /pg_so/*/*/$).

prev — OTKpbITHE MPEabIAYIICH cTpaHuibl. OTKpbIBacMasi CTpaHHIIA YKa3bIBACTCS B ITApaMeETpe
prm Kax Ha NpsIMYyI0, TaK U B BUJIC 1a0sioHa (Harpumep: /pg_so/*/*/$).

CrienmaibHbIe CHMBOJIBI IIA0JIOHA PACIIM(PPOBBIBAIOTCS CICAYIOMUM 00pa3oM:

pg so — mnpsMoe HuMsA TpeOyeMoil cTpaHMIbl, C¢ mnpepukcoM. TpebyeT o00s3aTeNbHOrO
COOTBETCTBUS M UCTIOJIB3YETCS TSl UACHTU(DUKAIIMH MTPEIBIYIIEeH OTKPBITOW CTPAaHHIIB;

1 — wMs HOBOW CTpaHUIIBI B o0mmeM nytu, 6e3 npedukca. UrHopupyeTcs npu oOHApyKEHUU
MPEABIAYLIENH OTKPBITON CTPAHHULIBL;

* — cTpaHuia 0epETcsi ¢ UMEHHU MPEBITYIIEeH OTKPBITOW CTPAHUIIBI WIIH TIOJICTABIISIETCS TIepBast
JIOCTYyIHasl CTPAHULA, ECIIU MIPEABIAYIIAs OTKPBITAsl CTPAHULIA OTCYTCTBYET;

$§ — yka3pIBaeT Ha MECTO OTKPBITOW CTPAaHUIIBI, OTHOCUTEIFHO KOTOPOW HEOOXOAWMO HMCKATh
CJIEIYIOIYI0 MM MPEABLAYILYIO.

Jlist moHManust paboThl MEXaHU3Ma IA0JIOHOB MPUBEAEM HECKOIBKO PEaTbHBIX MPUMEPOB:
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Iepexnouenue 06vbeKma CUSHAIU3AYU:
Komanpa: open:/pg_so/2/*/*

brino: /pg_so/pg 1/pg mn/pg 1

Crano: /pg_so/pg_2/pg mn/pg 1
Ilepexniouenue euoa:

Komanga: open:/pg_so/*/gkadr/*

beuno: /pg_so/pg 1/pg mn/pg 1

Crano: /pg_so/pg_1/pg gkadr/pg 1
Cneoyrowas/npedvioyujas cmpanuya 6uoa:

Komanpa: next:/pg_so/*/*/$

beuno: /pg_so/pg_ 1/pg mn/pg 1

Crano: /pg_so/pg_1/pg mn/pg 2

B cBsi3ke ¢ BbIIIe ONMMCAaHHBIM MEXaHU3MOM, Ha CTOpoHe Bu3yanu3anuu (RunTime), mocTpoeHa Jioruka,
peryiaupymoomas KakuM o0pa3oM OTKpBIBaTh CTpaHHIbL. JIormka mocTpoeHa Ha cilexylomux aTrpudyrax
0a3oBoro snemenra “Box”:

pgOpen — IlpusHak «CTpaHuLla OTKPHITaY.
pgNoOpenProc — llpusnak «VCTIONMHATH CTpaHUILY JaXKe €CIIA OHA HE OTKPHITA.

pgOpenSrc — ColepXUT ajpec BUHKETa WIM CTPAHMIIBI, OTKpBIBUIEH Tekyllyro. B ciydae
BJIO’KEHHOT'O KOHTEMHEPHOT'O BUJIXKETA 3/1€Ch COACPKUTCS aJIpeC BKIFOUAEMOM CTPAHUIIBL.

pgGrp — I'pynna crpanuil. Mcnonbs3yercs 11l CBSI3KM KOHTEHHEPOB CTPAHMI] CO CTPAHULIAMU B
COOTBETCTBHUH C OOIIEH TPYIIION.

Jloruka omnpezenenust criocoda OTKPBITHS CTPAHUI] paOOTAET CICTYIONTUM 00pa3oM:

+ €CIIM CTpaHUIla MMEET IPynmy “main” WIM COBMAJAaeT C IPYNION CTPAaHUIIBI B TJIaBHOM OKHE
WIM HET CTPAHUIIbl HA TJIABHOM OKHE, TO OTKPBhIBaTh CTPAHUILY B IJIABHOM OKHE;

*  €CJIM CTPAHMIIA UMEET IPYyMILy KOTOpas COBIAAAET € IPYNIION OAHOIO U3 KOHTEHHEPOB TEKYyILEH
CTpPaHUIBl, TO OTKPBITH B 3TOM KOHTEHUHEPE;

+ €CIIM WCTOYHUK OTKPBITUS CTPaHUIBl COBIAJAET C TEKyIled CTpaHMIIEH, TO OTKPHITH B BUJE
JIOTIOJIHUTENBHOIO OKHA HAJl TEKYILLEH CTpaHULEH;

-+ IepenaTh BbI30B Ha 3alPOC OTKPBITHS JONOJHUTEIbHBIM OKHaM, ¢ 00pa0OTKOM y KaXJI0ro IO
NIEPBBIM TPEM ITyHKTaM;

« €CIIH HU KTO M3 POACTBEHHBIX OKOH HE OTKPbLI HOBYIO CTpPaHHUILy, TO OTKpBITb €€ Kak
POJICTBEHHOE OKHO IVIABHOT'O OKHA.

3.3 Tembl oTOOpasKEeHUSsI

M3BecTHO, YTO YEJIOBEK MOXKET MMETh MHIMBUAyallbHbIE OCOOEHHOCTH B BOCHPHUSATHH TIpaduuecKoit
uHpopManmu. Ecnu 3TM 0COOEHHOCTU HE YYUTHIBATH, TO MOXHO IMOJIYYUTh HENPUATHE U OTTOPKEHHE
nojb3oBarens kK uHTepdeiicy BY. Takoe HempuaTtue M OTTOP)KEHHE MOXKET NMPHUBECTU K (aTaabHBIM
ommbOkaM npu ynpasieHuu TII, a Takke TpaBMHpOBaTh Ye€JIOBEKa IMOCTOSIHHON pabOTON C TakuM
unrepdericom. B SCADA cucreMax MpUHATH COTVIANICHUS, KOTOPHIE PErNIAMEHTHPYIOT TpeOOBaHUS IO
CO3/IaHMI0 YHU(HUIMPOBaHHOTO HHTEp(detica BY HopmanbHO BOCTpHHHMAaeMOro OOJBIIMHCTBOM JIFOJCH.
[Tpu 5TOM MpaKTUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIt0/1el ¢ HEKOTOPHIMHU OTKJIOHEHHUSIMHU.

C menpio0 y4ecTb 3TO OOCTOSTENBCTBO, M MPEIOCTABUTH BO3MOXKHOCTH IEHTPATM30BAHHO MU TPOCTO
M3MCHATh BU3yallbHBIC CBOMCTBa WHTep(elica, B MOIyJie IUIAHUPYETCS peau3alis MEHEIDKepa TeM
uHTepdelica BU3yanu3arum.

[Tonp30BaTeneM MOXKET OBITh CO37JAHO MHOXKECTBO TE€M, Kax/asi U3 KOTOPBIX OyJIeT XpaHUTh I[BETOBBIE,
npuTOBBIE U APYTUE CBOMCTBA IEMEHTOB Kajpa. [IpocTast cMeHa TeMbl MO3BOJIUT OBICTPO MPeoOpa3uTh
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HHTCp(bCfIC BY, d BO3BMOKHOCTb HazHa4YCHUA PIH,Z[I/IBI/I,I[yaHI)HOI;'I TCMBI B HpO(l)I/IJ'Ie I10JIB30BaTCJIsA MO3BOJIUT
YUYCCTh €ro MHANBUAYAJIbHBIC 0COOEHHOCTH.

st moaaep KKu 3TO BO3MOKHOCTHU MPHU CO3JJaHUM KaJpOB HEOOXOIMMO yKa3bIBaTh 1[BETA, IIPUDTHI U
Jpyrue CBOMCTBA BU3yallM3allui HE PSMO, a Uepe3 UMs CBOMCTBA/TPYIIIbI B TEME.

3.4 CoObiTHS, HX 00pPA0OTKA M KAPThI COOBITHI

VunutbiBasg CHEKTp 3adad Uil KOTOPBIX MOXKET ucrnoib3oBaThesi cuctema OpenSCADA, HykHO
OPEeIyCMOTPETh M MEXaHU3M YIPABICHUS HHTEPAKTUBHBIMU MOJb30BATEIBCKUMHU COOBITHSMU. ITO
CBA3aHO C TEM, YTO IPU PEIIEHUM OTAENIBHBIX 3aJady BCTpPaMBAaEMbIX CHUCTEM YCTPOMCTBAa BBOJA U
yIpaBJIEHUS] MOTYT 3HAUUTENIbHO OTIMuaTca. BrpodeM NOCTaToOuyHO B3IJISIHYTh HAa OOBIYHYIO O(PHCHYIO
KJIaBHATypy M KJIaBUATypy HOyTOyka 4TO OBl CHATH JIOOBIE COMHEHHS O HEOOXOAMMOCTH MEHeIKepa
COOBITHH.

Menempkep coObITHH JOMKEH paboTaTh HUCHOIb3yd KapThl coOblTui. Kapra coObiTuii 3TO cHmcok
MMEHOBAHHBIX COOBITMH C yKa3aHHEM €ro HpOUCXOXkAeHUs. I[IpoucXokIeHHEM COOBITHS MOXKET OBITh
KJIaBHATypa, MAHUIYJISITOP MBIIIY, JUKOUCTUK U T.A. IIpn BO3HMKHOBEHUM COOBITHS MEHEIKep COOBITHI
umeTr €ro B aKTHUBHOM KapT¢ U COIIOCTaBJIACT C HMMCHCM coObITHs. COIIOCTaBIEHHOE HMSI COOBITHS
MOMEIIAeTcsl B ouepesib Ha 00paboTKy. BumkeTsl, B 3TOM cilydae, JODKHBI 00padaThIBaTh MOTYYEHHYIO
ouepeib COOBITHIA.

AKTHBHAs KapTa COOBITHI yKa3bIBaeTCsl B MPO(UIIE KaXKIOTO MOJIB30BATENsI WM YCTaHABIMBACTCS 1O
YMOJTYaHHIO.

B 1ienoM npeycMOTpeHbI YeThIpe TUIIA COOBITHIA:

+ coOwiTHst 06pa3zoB CBY (npedukc: ws ), HaIpuMep COOBITHE HAKATUS KHOTIKUA — ws_BtPress;

+ KJaBHIIHBIE cOOBITHS (mpedukc: key ), Bce COOBITHS OT KJIaBHATyphl M MBI B BUAE —
key presAltl,

+  TIOJIH30BATENIbCKHE COOBITHS (MPEedHKC: UST ), TCHEPUPYIOTCS TOJIB30BATEIEM B TPOIEIYpax
00cuéTa BUKETOB;

+ MamnMpoBaHHBIC COOBITHS (TTPeUKC: Map ), COOBITHS MOTYUECHHBIC U3 KAPThI COOBITHIA.

CamMo coObITHE TpeacTaBisieT Mano WH(pOpMaIHHU, 0COOCHHO eClaM ero oO0padoTkKa MPOUCXOIUT Ha
ypoBHsIX BbIme. s ogHO3HAUHOW WIEHTH(UKAIUU COOBITHS M €r0 WCTOYHHKA COOBITHE B IIEJIOM
3alUChIBACTCA CIIEeqYyIOUMM oOpa3oM: «ws_BtPress:/curtime». I'ne:

ws_BtPress — coObITHE;
/curtime — TyTh K JOYEPHEMY JIEMEHTY, TEHEPUPOBABIIIETO COOBITHE.

B rtabnume 1 npuBeaéH mepedeHb CTaHIAPTHBIX COOBITHHA, MOJAEP)KKA KOTOPBIX JOJDKHA OBITh
obecnieuena B Buzyanuzaropax CBY.

Tabmuua 1. CtangapTHBIE COOBITHS

Id ‘Olmcalme

Knasuamypnuvie coommus: key_[pres|rels][Ctrl|Alt|Shift] {Key}
*SC#3b CKaH KOJI KJIaBHUIIIH.

*#2cd5 Koy He nMeHOBaHHOI KJIaBUIIIH.
*Esc “Esc”.

*BackSpace Vnanenus npeapaymero CMMBoJia — “<--».
*Return, *Enter BBox — “Enter”.

*Insert BcraBka — “Insert”.

*Delete Vnanenue — “Delete”.

*Pause [Tay3a — “Pause”.

*Print [Teuats sxpana — “Print Screen”.
*Home Jom — “Home”.
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Id Onucanue

*End Konem — “End”.

*Left Bneso — “<-».

*Up Beepx — """,

*Right Bnpago — “->".

*Down Buuz —"V".

*PageUp Crpanwuisl BBepx — «PageUp".

*PageDown Crpanunnsl BHU3 — «PageDown".

*F1 — *F35 OyHkuroHanbHas knasuma ot “F17° mo “F35”.
*Space [Tpoben — “ «.

* Apostrophe Amnoctpagp — """

* Asterisk 3BE3710YKa HA JOMOJHUTEILHOM TOJI€ KIaBHATyphl — "*"'.
*Plus [Inroc Ha TOMOTHUTENBHOM TOJIE KJIaBUATyphl — "+
*Comma Samsras — ,".

*Minus Munyc — “-".

*Period Touka —".".

*Slash Haknonnast wepra — "\".

*0—*9 Hudpa ot “0” mo “9”.

*Semicolon Touka ¢ 3amgToit — ““;".

*Equal PaBno —"=".

*A—*Z Knaumm OykB nmatuHckoro andasuta oT “A” o “Z”.
*BracketLeft JleBas kBagpatHas ckoOka — "[".

*BackSlash OOpatHasi HaKJIOHHAs JTMHUSA — «/».

*BracketRight [IpaBast kBanmpaTHas ckoOka —"]".

*QuoteLeft JleBas xaBbruka — “'".

Cobvimus kraguamypHo2o goxyca.

ws_FocusIn

®DoOKyC MOJy4EH BUIKETOM.

ws_FocusOut

DOoKyC yTEpSIH BUIKETOM.

Mbuviuunvle coovimus:

key mouse[Pres|Rels][Left|Right]
Midle]

Hasxara/ OTIIyII€HA KHOIIKa MBbIIIH.

key mouseDDblClick

JIBoliHOE HaKaTHE JIEBOM KHOIKH MBIIIIH.

Cobvimus npumumusa s1emenmapnou pueypol EIFigure:

ws_Fig{n}[Left|Right/Midle]

‘AKTI/IBaIII/ISI ¢buryps! {n} KIaBHUIIEH MBIIIH.

Cobvimus npumumuesa s1emenmos popmol FormEl:

ws_LnAccept

Y cTaHOBIIEHO HOBOE 3HAUCHHUE B CTPOKE BBOJA.

ws_TxtAccept

V3MeHeHo 3HaueHHE pelakTopa TeKCTa.

ws_ChkChange

Cocrosiaue (raxkka U3MEHEHO.

ws_BtPress

Kuomnka naxkara.

ws_BtRelease

KHuomnka OTITyLICHA.

ws_BtToggleChange

N3menena BIAaBJICHHOCTb KHOIIKH.

ws_CombChange

W3meHeHo 3HaueHue moJisi BeIOopa.

ws_ListChange

W3MeHeH TeKylui 3JIEMEHT CIIHUCKA.

ws_SliderChange

H3mMeHenue nonoxenus claiaepa.

Cobvimus npumumusa meoua-konmenma Media:

ws_MapAct{n}[Left|RightMidle]

‘AKTI/IBI/IpOBaHa Mera-00J1acTh C HOMEPOM {n} KJIaBHUILEH MBIIIH.
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3.5 YnpaBJ/ieHue npaBamu

Hns pasnenenuss nocryna k uHTepdeiicy BY um ero cocraBistomuM, Kaxabld BHIKET COICPIKHT
uHGOPMAITUIO O BIIAJIENbIIE €0 TPYIIE U MpaBax aocTymna. [IpaBa moctymna 3amuchIBarOTCs, Kak MPUHSTO B
cucteme OpenSCADA, B Buae Tpuaabl: <moJb30BaTeNIb><TPYIIa><OCTAIbHBIC™, T/I€ KaXKIbIH JJIEMEHT
COCTOUT U3 TPEX NMpuU3HaAKOB jnoctyna. s snementoB CBY npunsTa cieayromas X UHTEPIpeTalus:

- “r” — mpaBo Ha HCNOJb30BaHHE BUKETAa KAaK IMpPHU pa3padOTKE TaK W IMPH HUCHOIHEHHH
MIPOEKTA;

«  “w” — mpaBo Ha MOAU(DUKALIUIO TIPU pa3paboTKe;

+  “x” — mpaBo Ha 00pabOTKy MOANDUIIUPYIOIINX COOBITUIA MPU UCTIOJTHCHHH.

3.6 I1pumMuTHBBI BUIKETOB

Jlro6o#l, BHOBb  CO3/7aBaeMbli  BHMJDKET, OCHOBBIBACTCA Ha  OJHOM M3  HECKOJBKHX
NPUMUTHUBOB(KOHEUHBIN 3JIEMEHT BU3yallU3alluu), MyTEM YCTAaHOBKHM POJCTBEHHOM CBSI3U Kak IpPSIMO Ha
IIPUMUTHUB, TaK U NOCPEACTBOM HECKOJBKHUX IPOMEKYTOUYHBIX MOJIB30BATEIBCKUX BUIDKETOB. Kaxplil 3
IPUMHUTHUBOB COJEPKUT MEXaHW3M (JIOTMKY) MOJENIH JAaHHBIX. DK3EMIUISp BUDKETa XPaHUT 3HAUYECHUS
CBOMCTB KOH(DUIYpUPOBAHUS IPUMUTHBA, CIIELUAJIBHO IS CeOsl.

B 3agaum unTepdeiica BU3yanuzanmuy BXOAUT MOJAEPKKA U paboTa ¢ MOJIENbIO JJAHHBIX TPUMHTHBOB
BU/KETOB. [IpUMUTHBBI BU)KETOB JIOJKHBI OBITH TIIATEIBHO MPOPAadOTaHbl U YHU(DUIIUPOBAHBI C IEJIBIO
OXBaTHUTh KaK MOXXHO OOJIbIIIE BOBMOKHOCTEH B KaK MOKHO MEHbBILIEM KOJIMYECTBE CJIab0 CBA3aHHBIX JIPYT
C APYrOM, II0 HA3HAYEHUIO, IPUMUTHBOB.

B tabnune 2 npuBenéH nepeyeHb NPUMUTUBOB BUIKETOB(0a30BbIX AJIEMEHTOB OTOOpaKEeHNS).

Tabnuna 2. bud/jauoTeka NPUMUTHBOB BHIKeTOB(0230BBIX 3JIEMEHTOB 0TOOPAKEHU )

Id HaumenoBanue DyHKUMSA

[TpuMHUTHB SIBIISIETCS OCHOBOM JIJIs1 OTPUCOBKH SJIEMEHTAPHBIX
rpadudeckux GUryp co BCeBO3MOKHOM KOMOMHAIIMEH UX B OJHOM
obwekre. [IpenycMarpuBaeTcs moaaep kKa CIEAYIOIUX dJIeMEHTapHBIX
¢buryp:

+ JluHns.

« JHyra.

- Kpusas 6e3be.

+ 3aiuBKa 3aMKHYTOT'O ITPOCTPAHCTBA.
Jiist Bcex Guryp coaepKamuxcsi B BUIKETe YCTaHABINBAIOTCS €TUHBIE
CBOIICTBA TONIIUHBI, I[BETA U T.1.

DJIeMEeHTapHbIe
ElFigure rpaduueckue

burypsr

BxomrouaeT moiiepikKy CTaHIapTHBIX KOMIIOHEHTOB (DOPMBI:
- PenaktupoBaHuE CTPOKH.
+ PenmakTupoBaHue TEKCTA.

FormEl  DnemeHTsI hOpMBI. +  ®naxox.

«  Knonxa.

+ Ilone BbIOOpa U3 crincKa.

«  Crucok.

DeMeHT TeKcTa(MEeTKH). XapaKkTepu3yeTcsl TUIOM MIpU(Ta, [IBETOM,

Text Texkcr o
OpHUEHTALINEH U BHIPABHHUBAHUEM.

OneMeHT 0TOOpaKEHUS PACTPOBBIX U BEKTOPHBIX U300payKeHUIN
pa3ianyuHbIX (HOPMATOB, IPOUTPHIBAHUS AHUMUPOBAHHBIX U300paKEHUIA,
NPOUTPHIBAaHKE ay 10 (ParMEeHTOB M IPOCMOTP BUAEO-(PparMeHTOB.
B03MOXHO B HEro CTOUT BKJIIOUNTH M noaziepkKy OpenGL!

Media Menua

DJeMEeHT TuarpaMMsl ¢ OIEP>KKOM BOZMOKHOCTH OTOOpaXKeHHUs
HECKOJIbKMX [MOTOKOB TPEH/IOB U PA3IMUHBIX PEKUMOB OTOOPaKEHUS, OT
MUHHAMAJIUCTUYECKOIO 10 MOJHO3KPAHHOI0, IBYXMEPHOTO,
TPEXMEPHOI0, KPyrOBOI'O U T.J.

Diagram [Imarpamma
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Id HaumenoBanue DyHKUMA
DJeMeHT NMPOTOKOJIa, BU3yaTNU3aTOPa CUCTEMHBIX COOOIIEHUH, ¢
Protocol  IIporoxon MOJIEPIKKOM Pa3InYHbIX PEKUMOB pabOThl IPU Pa3IMYHBIX pa3Mepax U
yCTaHOBKaXx.

OneMeHT pOopMUPOBaHUS OTUETOB, )KYPHAJIOB U JPYroi JOKYMEHTAIH

Document /ToxymeHT
Ha OCHOBE YKAa3aHHBIX JIaHHBIX.

Oynkuus API HeBusyainbHblii, Ha CTOPOHE UCIIOJIHEHUS, BUIKET, [O3BOJISIOLIUN
Function 00BEKTHOI MOAENTN BKIIOYATh BEIYUCIUTEIbHBIE (PYHKIIUN OOBEKTHON MOJIEITN
OpenSCADA OpenSCADA B CBY.
ConepXUT MEXaHU3M Pa3MEILEHUS APYTUX BUIKETOB C LEIbIO
Box Kownrelinep (bopMHpOBaHUs HOBBIX, 00JICe CIOKHBIX BUIKETOB U CTPAHUI]

KOHEYHOM BU3YyaJIM3aLINH.

JIaHHBII 3JIEMEHT SABJISIETCS] HE TOJIBKO BU3YaJbHBIM, HO U JIOTUYECKUM,
Y CITY>KUT ISl BU3YyAJIbHOM M JIOTUYECKOM CBSI3U 2JIEMEHTOB KOHTEMHEpa
(Box) mexxny coboii. CBsI3M HAKIAABIBAIOTCS MEXKAY Y3IOBBIMU
TOYKAMH, ONTUCAHHBIMH JIJIs1 BUJKETOB UHIANBUYaIbHO. Y 3JIOBBIC
TOYKH MOTYT OMHCBIBATh TOJBKO BU3YaJIbHBIE CBSA3U WM K€ COAECPKATh
JIOTHUECKHE CBOMCTBA JIJIS HAJIOKCHUS CBI3CH.

Kaxxnprii mpuMuTHB, W BHKET BOOOIIE, COACPXKUT OOImMiA HAOOp CBOMCTB/aTpHOYTOB B COCTaBe
MpUBEICHHOM B Tabnuiie 3:

Link Casizyromas JUHUAS

Tabnuna 3. O0mumii Habop cBOMCTB/aTPUOYTOB B BU/IZKeTe

Id Nmn Homep 3nauvenue
Wnentuduxarop snementa. ATpuOyT TOIBKO IS YTEHUS,

id Id 1 MIPU3BAHHBIN MIPEIOCTABUTHh UH(POPMAIIHIO 00 HIeHTU(PUKATOpE
3JIEMEHTA.

name Name 2 Nwmst anemenTta. MoaudummpyeMoe uMs dJIeMeHTA.

Onucanue snemenTta. TekcToBoe noJje s NPUKPEIUIEHUS K BUIDKETY

dscr Description 3
KPaTKOTO OMUCAHHMSI.

[TonHBIH IMyTh K TAHHOMY JIEMEHTY. ATPHOYT TOJIBKO IS YTCHHUS,
path Path 4 MIPU3BAHHBINA MPEJOCTABUTH HH(OPMAITHIO O TIOJTHOM(20COTIOTHOM)
MyTH K JTAaHHOMY DJIEMEHTY.

Cocrosuue dmeMenTa — « Bkirouen». OTKIIFOUEHHBIH JJIEMEHT HE

en Enabled 5
0TOOpaXKaeTCs PU UCIIOJTHCHHH.

CocrosiHME dIeMeHTa — « AKTUBHBINY. AKTUBHBIN JIEMEHTHI MOXKET
active Active 6 nmoyty4ath (POKYC TPH UCTIOJTHEHUH, a 3HAYUT T0JTy4aTh
KJIaBUATypHBIEC U MHBIE COOBITHS C TIOCTEAYIOIEeH NX 00paOOTKOM!.

geomX Geometry:x 7 I'eomeTpusi, koopAMHATA “X” MOJIOKEHUS HJIEMEHTA.
geomY Geometry:y 8 ['eomeTpusi, koopauHata “y” MOJ0KEHUS dJIEMEHTA.
Geometry:wi
geomW dth R ['eomeTpusi, mipuHa 3€MeHTa.
Geometry:he
geomH ight REST I'eomerpus, BbICOTA DIIEMEHTA.
Geometry:x
geomXsc scale 13 MacuiTta 35eMeHTa 10 TOPU30HTANH.
Geometry:
geomYsc scale Y 14 Macimtab 35eMeHTa 1Mo BepTHUKaIH.

['eomertpusi, koopauHata “z” (ypoBEHB) JIEMEHTA Ha CTPAHUIIE.
geomZ Geometry:z 11 Taxxe omnpenenseT NopsIoK nepeaadn Gpokyca MEKIy aKTUBHBIMU
SIIEMEHTaMHU.
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Id Nms Homep 3naueHue
. Geometry:m
geomMargin argin RASEID) ['eomeTpus, ons snemMeHrTa.
ATpuOyT U151 XpaHEeHus cueHapus 00paboTKu COOBITUI
Evens HEMOCPECTBEHHOTO YIPaBIICHUs M0JIb30BAaTEIbCKUM HHTEphericoM.
evProc process — CueHnapwii IpeICTOBIISIET COO0H CIIMCOK KOMaH HHTEpQEicy

BU3YaJIH3allH, TEHEPUPYEMBIX MIPU MOCTYIUIEHUU COOBITHS (aTpUOyT
event).

JlonoanumenvHvle ampubymsl akmu

8HO20 8uOdICEemd.

CrnenuanbHbIi aTpuOyT A1 cOopa cOOBITUN BUIKETA B CIMCKE,
pa3enéHHOM HOBOMW CTPOKOH. JlaHHBIN aTpuOyT TOCTYIEH TOIBKO B

event Event - ceance. Jloctyn k aTpuOyTy 3alIUIIEH PECYpPCOM, C IETBIO
n30ekaHust MoTepu coOBITUI. ATpUOYT BCErAa JOCTYIEH B CKPHUIITE
BUJIKETA.
CrenmanbHbIil aTpuOyT MHAUKANMK (pakTa monydeHus Gokyca
aKTUBHBIM BUIKETOM. J[aHHBII aTpuOyT TOCTYIIEH TOJIBKO B CEAHCE.
focus Focus -2 8 /A PHOYT 0CTYT

ATpuOYT 3TOr0 BUJKETA U BIOKEHHBIX BU/IKETOB JIOCTYIIEH B
CKPHIITE BUIKETA.
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3.6.1 Daementapubie rpapuyeckue purypsi (EIFigure)

[TpuMUTHB SBISETCS OCHOBOW JJISI OTPUCOBKH 3JIEMEHTAPHBIX Ipaduueckux (GUryp co BCEBO3MOKHON
KOMOMHALMEeH HMX B OJHOM OOBEKTE. YUUThIBAas IIMPOKUH CIEKTP BCEBO3MOXHBIX (pUTyp, KOTOpHIE
JIOJDKEH NOAJEPKUBATh IIPUMUTHUB, U B TOXKE BPEMS SBJIATHCSA JOCTATOYHO IPOCTHIM B UCIIOJIIB30BAHUHU, U
10 BO3MOXXHOCTH B PEaJM3alM{, PEIICHO OBLIO OrpaHMYUTh MEpedYeHb 0a30BBIX (UTYP, MCIOIB3yEMBIX
JUI TIOCTPOEHUS Pe3yIbTUPYIOLINX IpaUuecknx 0ObEKTOB A0 TakuxX (Uryp: JTUHMS, Ayra, KpuBas besbe
u TpanueHT. OCHOBBIBasCh YK€ Ha 3TUX 0a30BBIX (PHUTypax MOXKHO CTPOHUTH IMPOU3BOJAHBIC (DUTYPBI

KOMOUHUPYSI 6a30BBIMH.

[TepedyeHb JONOTHUTENBHBIX CBOMCTB/aTpHOYTOB TaHHOTO IPUMHUTHBA NPUBEIEH B TabnuLe 4.

Tabnuna 4. Ha6op nonoJiHuTEIbHBIX cBOiicTB/aTpuOyTOoB B npumutuse ElFigure

Id Nms Homep 3nauenmue
lineWdth Line:width 20 [upuna TuHUM.
lineClr Line:color 21 IIBeT nmuauwn.
lineDecor Line:decorate 22 Odopmnenue muanm (be3 nexopamuu, TpyoOa).
bordWdth Border-width 23 Iupuna Goparopa nuuun. HysneBas mpuHa yka3biBaeT Ha
OTCYTCTBHE OOpOpa.
bordClr  Border:color 24 I{BeT Gopropa.
fillColor  Fill:color 25 LBeT 3anmuBKH.
filllmg Fill:image 26 N3006paxenue 3anuBKu.
. Orientation
orient angle 28 VYroJ moBopoTa CONEPAKUMOTO BUIKETA.
Crnucok rpaguyeckux NpUMUTHBOB B opmare:
+ Jlunpnda. @opma 3anucH B CIIACKE:
<line:p1:p2:width:color:border width:border color>
« Jyra. ®opma 3anucu B CIIUCKE:
elLst Element's list 27 :Ifz:c:p] :p2:p3:p4:pS:width:color:border width:border col
+ Kpusas be3be. @opma 3anucu B CIIHCKE:
<bezier:pl:p2:p3:p4:width:color:border width:border col
or>
« 3anuska. Popma 3anucu B criucke: <fill:p:fillClr:filllmg>
Ampubymul 01 Kaxcoo mouxu u3 cnucka spaguueckux gueyp elLst
p{n}x Point {n}:x  30+n*2 Koopaunara “x” Touku {n}.
*
pin}y Point {n}:y TOJFH 2 Koopaunara “y” Touku {n}.
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3.6.2 Daementsl popmbl (FormEl)

[TpumuTuB,

MpeIHa3HaYCHHbIN

JUIE  TIPEOCTABJICHUS CTAaHAAPTHBIX 3JEMEHTOB (GOpMBI B

pacriopsbkeHue Mnosib3oBaTens. OOmuil nepedeHb arpuOyTOB 3aBUCUT OT THNa 3jeMeHTa. IlepedeHs
JIOTIOJTHUTEIbHBIX CBOMCTB/aTpUOYTOB JAHHOTO MIPUMUTHBA MPUBEIEH B TaOIHUIIE 5.

Tabnuna 5. Habop 1onoJHNTEIBbHBIX cBOCTB/aTpuOyTOB B npuMuTUBe FormEl

Id Nmsa Homep 3nauvenue
Tumn snementa (Ctpoka pepaktupoBanus; Penakrop tekcra; dnaxoxk;
Element .
elType type 20 Knonka; Bei6op u3 cnmcka; Criucok; Crnaiinep; Ilonoca npokpytku). Ot

€TI0 3HAaUCHUA 3aBUCHUT IICPCUYCHDb JOIMMOJHUTCIbHBIX anI/I6YTOB.

Cmpoxa pedakmupo6anusi:

value Value 21 ConepKuMOe CTPOKH.
view View 2 Bun crpoku pemaktupoBanus (Tekct; Kom6oboke; [lemnoe;
BemectBennoe; Bpems; [lata; [lata u Bpems).
Kongurypanus crpoku. @opMart 3Ha4eHHsI TaHHOTO OIS [Tt
Pa3IMYHBIX BUJOB CTPOKH:
Texcm — yxasbIBaeTcs 1a0JI0H BBOAA B (popmare & OUOIUOTEKH
QT.
Komboboxc — conepUT CIUCOK 3HAYCHUN PEAAKTUPYEMOTO
KoMO000Kca.
L]enoe — comepKuT KOH(MUTYPALIUIO TIOJS BBOJA
[EJIOYHCIEHHOTO MpeICTaBIeHHs B popmare:
cfg Config 23 <Munanmym>:<Makcumym>:<Illar
usmenennsr>:<IIpepuxc>:<Cypdpurc>.
Bewecmeennoe — cofep>XUT KOH(PUTYpaLIMIO OIS BBOJA
BEIIECTBEHHOTO TPE/ICTaBICHUS B popmare:
<Munumym>:<Maxkcumym>:<Illar
u3meneHus>:<IIpepukc>:<Cypdukxc>:<Hucao 3HaKoB noce
3anAToN>.
Bpewms, /lama, /Jama u epemss — GHOpMHUPOBATH ATy B BUJE &
oubnuoreku QT.
font Font 25 Mpudr TeKCTa B l"IOJIHOI\/'I 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Peoaxmop mexcma:
value Value 21 Copepxumoe penakropa.
wordWrap Word wrap 22 ABTOMAaTUYECKUI MEPEHOC TEKCTA MO CJIOBAM.
font Font 75 [pudt TEKCTA B 1"IOJ'IHOI71 3amucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Dnasxicox:
name Name 2 Nwmsi/meTka durakka.
value Value 21 3navyeHue axka.
font Font 75 Mpudr TEKCTA B l;[OJIHOfI zanucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Knonka:
name Name 2 VM1, HaAIUCh HA KHOMKE.
value Value 21 3HaveHue 111 GUKCUPOBAHHOW KHOTIKH.
img Image 22 N300paxeHne Ha KHOIIKE.
color Color 23 I[BeT KHOTIKH.
checkable Checkable 24 [Ipu3nak GyHKIMOHUPOBAHUS KaK (PUKCHUpPOBaHHAsI KHOTIKA.



http://doc.trolltech.com/4.2/qdatetimeedit.html#displayFormat-prop
http://doc.trolltech.com/4.2/qlineedit.html#inputMask-prop
http://doc.trolltech.com/4.2/qlineedit.html#inputMask-prop
http://doc.trolltech.com/4.2/qlineedit.html#inputMask-prop
http://doc.trolltech.com/4.2/qdatetimeedit.html#displayFormat-prop
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Id Nwmsa Homep 3nauvenme
pugt Texcra B nonHoii 3anucu {<Family> <Size> <Bold> <Italic>
font Font 25 <Underline> <Strikeout>}.
Bvibop u3 cnucka:
value Value 21 Texylee 3HaUeHUE CIHCKA.
items Items 22 [IepeueHb 2JIEMEHTOB CIIMCKA.
i < ily> <Size> < > <Jtalic>
font Font 25 Mpudt TEKCTA B IIOJTHOH 3aIHCH {<Family> <Size> <Bold> <Italic
<Underline> <Strikeout>}.
Cnucox:
value Value 21 BriOpanHoe 3HaUECHME CTIMCKA.
items Items 22 [IepeueHb 371€MEHTOB CIKMCKA.
7 < ily> <Size> < > <Jtalic>
font Font 75 pudr Texcra B monnoii 3anucu {<Family> <Size> <Bold> <Italic

<Underline> <Strikeout>}.

Craiidep u nonoca npoKpymxu.:

value Value 21 [Tonoxxenue cnaiinepa.
Koundurypanus cnaiizepa B popmare:
"<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>". I ne:
« VertOrient — npu3HaK BEpTUKAJIBbHON OpUEHTALIUH, 110
ofg Config 2 YMOJTYaHHUIO OPUEHTAINS TOPU3OHTATbHAS;

«  Min — MUHUMAaIbHOE 3HAUCHHUE;

+  Max — MakcuManbHOE 3HAUYCHHE,

- SinglStep — pa3mep OIMHOYHOTO I1Iara;
+ PageStep — pa3Mep CTpaHUYHOTO MIara.
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3.6.3 Daement Tekcra (Text)

JlaHHBIN NPUMUTHUB IpEIHA3HAYEH JUIsl BBIBOJA IPOCTOrO TEKCTa HCIIOJIB3YEMOIO B POJIM METOK U
pa3nuuHbiX noanuced. C 1EIpl0 MPOCTOTO CO3AAHUS YACTBIX JEKOPATUBHBIX OQOPMIICHHUN, MPUMHTUB
JIOJDKEH MOJIePKUBATh 00BOJ] TEKCTa paMKoil. IlepedeHp MOMONHUTEIBHBIX CBOUCTB/aTpUOYTOB TaHHOTO

NPUMUTHBA NPUBEAEH B TabIuLE 6.

Ta6mmia 6. Habop 10nmoJHUTEIBLHBIX CBOMCTB/aTPpUOYTOB B npuMuTHBe Text

Id Nmn Homep 3nauyenue
backColor Background:c 20 DOHOBLII LIBET.
olor
backlmg Background:i 21 ®oHOBOE U300paKEeHHE.
mage
bordWidth Border:width 22 Mupuna Goparopa.
bordColor Border:color 23 I[BeT Gopatopa.
. Ctuie Gopropa
bordStyle \Border:style |19 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
HIpudt Texcra B nonHoit 3anucu {<Family> <Size> <Bold>
font Font 24 <Italic> <Underline> <Strikeout>}.
color Color 25 LlBeT TekcTa.
. Orientation
orient angle 26 OpueHTanus TeKCTa, IOBOPOT Ha yroJl.
wordWrap Word wrap 27 ABTOMAaTHYECKHUI IEPEHOC TEKCTA 10 CIOBAM.
BripaBHuBanue tekcra (Bepxy ciesa; Beepxy crpasa; Beepxy no
alignment Alignment 28 LIEHTPY; Bl.aepxy I10 IIUPUHE; ]?HI/ISY CJIEBA; BHI/IS.y cipasa; Bauzy
1o 1ueHTpy; Bausy no mupune; [lo uentpy cnesa; [1o uenrpy
cipasa; [1o cepenune; I1o ieHTpy Mo MKpPUHE).
text Text 29 3Ha4YeHHUE TEKCTOBOIO MOJISI.
Arguments
numbArg number 30 KonnyecTBo aprymMeHTOB .
Ampubymul apeymenmos
Argument %
arg{x}val (x}value 50+10*x 3HayeHue aprymeHTa
Argument 50+10*x . » W aal? “Qpring®
arg{x}tp {x}-type 1 Tumn aprymenTa: “Integer”, “Real”, “String
Konduryparnus aprymenra:
Argument 50+410%x « cmpoka : [len] — HIMPUHA CTPOKH;
arg{x}cfg ) sewecmsennoe: [wdth];[form];[prec] — mmpuna 3HaueHUS,
{x}:config +2 i
¢dopma 3HaueHus («g»,"f");
« yenoe: [len] — muprHa 3HaYeHUS.
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3.6.4 DaemeHT oTOOpPaKeHUus1 Meaua-marepuaoB (Media)

I[aHHI:Iﬁ NPpUMUTUB TOPCAHAZHAUCH IJIA NPOUTPBIBAHWA PA3JIMYHBIX MCAWA-MATCPpHUAJIOB, HAaYWHAA OT
IMPOCTBIX H306p3)1(€HHI>i N 3aKaH4YMBas IIOJJHOUOCHHBIMU ayaAuO0 HW BHACO IIOTOKaAMH. YuuteiBas
MHOT000pPa3HOCTh CIOCOO0B M OMOIMOTEK MPOUTPHIBAHUS TOJHOLICGHHBIX ayJuO0 W BUACO IMOTOKOB, a
TAKXKE JOCTATOYHO CEPbE3HYIO TPYAOEMKOCTh MO MUMIUIMMHHTAIMA BCEX 3THUX MEXAHM3MOB B JaHHBIN
BUJDKET, PEIICHO ObLTO HA MEepPBOHAYAIBHOM JTalle PEajH30BaTh TOJIBKO Pa0OTy ¢ M300paKCHUSMHU U
OPOCTBIMA  AaHUMAIIMOHHBIMU  (hopMaTaMu H300paKeHUd u  BuAeo. llepedeHb JOMOIHUTEIBHBIX
CBOMCTB/aTprOyTOB IaHHOTO MPUMHUTHBA MPUBEIEH B TAOIHIIE 7.

Tabnuua 7. HaGop nomoiHUTeIbHBIX CBOMCTB/aTpulyTOB B npuMuTUBe Media

Background:col

backColor or 20 @DOHOBBI IBET.
backlmg geackground:lma 21 doHOBOE N300paKCHHE.
bordWidth Border:width 22 [[upuna 6oparopa.
bordColor Border:color 23 [Bet Goparopa.
) Crtuns 6opropa
bordStyle  |Border:style 19 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
src Source 24 HcTounnk Menna-1aHHbIX.
type Type 25 Tun menua (Image;Movie).
fit E;;go widget 26 [Mpusnak «CornacoBarhk COEPKUMOE C pa3MEPOM BHJIKETA.
areas Map areas 28 KoraecTBo akTHBHBIX 00IacTei.

Ampubymol sudeopoauxa (Movie)

speed

Play speed

27

CKopocTh IpOUTphIBaHMsl, B IPOLIEHTaX OT OPUTMHAIBHON
ckopocTu. Eciu 3Hauenue menbie 1%, To mpourpbiBaHue
IIPEeKpaIaeTcs.

Axmuenvle obnacmu

area{x}shp

Area {x}:shape

40+3*
X

Bun ob6nactu (Rect;Poly;Circle).

area{x}coor
d

Area
{x}:coordinates

40+3*
x+1

Koopaunats! obnacreit. Yepes 3amsTyro UayT KOOPAUHATHIL:
“x1,y1,x2,y2,xN,yN”

area{x}title

Area {x}:title

40+3*
x+2

3aro0BOK 00JIaCTH.
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3.6.5 DyemeHT nocTpoeHus auarpamm/Tpenaon (Diagram)

JIaHHBII NPUMUTUB IIPEAHA3HAYEH JUIA IIOCTPOCHHS Pa3iIWYHBIX JMarpaMmM, BKJIKOYas W
rpaduku/TpeHasl OTOOpakeHUsl TEKYIIero Ipoliecca MU apXUBHBIX JaHHbIX. Ha JaHHBIE MOMEHT
peann30BaHbl CIECIYIOLIUE TUIIBI TUarPaAMM:

 I'paduxu/TpeH/ bl — MO3BOJISAET CTPOUTH TPAPHKH U3 3HAYCHUN MTApaMETPOB MoACUCTEMBI «COop
JAHHBIX», @ TaKXKe NPSAMOE HCIOJIb30BAaHUE APXMBHBIX JAaHHBIX JUIS IMOCTPOEHHs TI'padUKOB.
IlognepxuBaercss peKUM OTCIEKUBAHMUS KAaK TEKYLIUX 3HAYCHHM, TaK U 3HAYCHUHU II0 apXUBY.
Ilonnep>xnBaeTcs, Takke, BO3MOXKHOCTb IIOCTPOEHUS Ipa)MKOB IapaMETPOB HE UMEIOLIUX apXHBa
3Hauenue. llpomecc npoctyma K apXMBHBIM JaHHBIM ONTHUMM3UPOBAaH, IyTéM BEIEHUSA
MIPOMEXYTOUHOTO Oydepa, uist 0TOOpa)KeHUs], a TaKKe YIaKOBKU TpaduKa JaHHBIX NP 3aIpoce.
[lepeyeHb AONOTHUTENBHBIX CBOMCTB/aTpMOYTOB JaHHOTO MPUMUTHBA IPUBEIEH B TabiMLe 8.

Tabnuna 8. HaGop 10Nm0JHUTENIBHBIX CBOMCTB/aTpHOYTOB B npuMuTUBe Diagram

Id Nmsa Homep  3Hauenmue
backColor Background:color 20 DOHOBBI 1BET.
backlmg Background:image 21 DoHOBOE U300paKEHHE.
bordWidth Border:width 22 [[Inpuna Gopropa.
bordColor Border:color 23 L{BeT Gopropa.
Crtuns 6oparopa
bordStyle Border:style 19 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;O
utset).
trcPer Tracing period (s) 24 PexxuM 1 nepuoAMYHOCTD CHEKEHHUS.
type Type 25 Tun guarpammer: “Trend”.
Ampubymuor mpenoa/epaguxa (Trend)
tSek Time:sek 26 Tekyiee Bpemsi, CEKyH/I.
tUSek Time:usek 27 Texy1ee Bpemst, MUKPOCEKYH/IbI.
tSize Size, sek 28 Pasmep Tpenzaa, cekyHabI.
curSek Cursor:sek 29 [Tonoxenue Kypcopa, CEKyH/bl.
curUSek Cursor:usek 30 [Tonoxenue kypcopa, MUKpPOCEKYH/IBI.
curColor Cursor:color 36 LlBeT Kypcopa.
sclColor Scale:color 31 L[BeT mIKanbl/pereTKu.

Pexum ropusoHTanbHON mKkamsl/pemeTku: “No draw”,
“QGrid;Markers” u “Grid and markers”.

Pexum BepTukanbHO# mkanbl/pemerku: “No draw”,
sclVer Scale:vertical 33 “Grid”, “Markers”, “Grid and markers”, «Grid (log)",
«Marker (log)", «Grid and markers (log)".

sclHor Scale:horizontal 32

scIMarkColor rScale:Markers:colo 37 I{BeT MapKepoB MIKAJIbI/PEIICTKH.

[pudTt MapkepoB mikael/pemerk B Buae {<Family>

sclMarkFont |Scale:Markers:font |38 <Size> <Bold> <Italic> <Underline> <Strikeout>}.

valArch Value archivator 34 ApXHUBaTOp apXHUBOB MTAPAMETPOB.
parNum Parameters number 35 KonmdecTBo mapaMeTpoB, 0TOOpakaeMbIX Ha OJTHOM
TpEHJIE.
Unousudyvanvrvle ampubymoi napamempos mpenoa/epapuxa
-+ %
prm{X}addr iz:irg;l;:str X ?0 104X [MonusIit anpec k mapamerpy {X} Win apxuBy 3HAUECHUH.
*
prm{X}bordL Parametr {X; S0+10%iX Hwxuss rpanuna 3HaueHui napamerpa {X}.

:view border:lower |} +1
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Id Nms Homep  3nauenmue
Parametr {X} 50+10*{X .

prm{X}bordU view border:upper [} +2 Bepxuss rpanuna 3naueHuii napamerpa {X}.

*

prm{X}color ?arametr X S010%{X [IBeT oToOpaxeHus: TpeHaa nmapamerpa {X}.
:color }+3
Parametr {X} 50+10*%{X

prm{X}val value L 14 3naueHue mapaemeTpa {X} mog Kypcopom.
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3.6.6 DjieMeHT NOCTPOEHHUS NMPOTOKO0JI0B, HA OCHOBE apXuBOB coo01eHui (Protocol)

JlaHHBIi TPUMHUTHUB TpEJHA3HAYCH IS BU3YyaIM3allMM JaHHBIX apXWBa COOOIICHHIHA,

IIyTEM

dbopMUpOBaHUSA TPOTOKOJIOB C PAa3IMYHBIMH CHOCOOAMM BHU3yaJlM3allMM, HauWHAs OT CTATHYECKOIro
CKaHHMPYIOLIEro MPOCMOTPAa M 3aKaHYMBAs JWHAMMYECKHUM OTCIIEKHMBAHHEM MPOTOKOJIA COOOILICHHUS.
[lepedyeHb JONOTHUTEIBHBIX CBOHCTB/aTpHOYTOB JaHHOTO IPUMUTHBA PUBEAEH B Tabimie 9.

Ta6muia 9. HaGop 10NmoJHUTEIBLHBIX CBOMCTB/aTPUOYTOB B NpuMuTuBe Protocol

Id Nmn Homep 3HaueHnune

backColor Background:color 20 DOHOBBIN IBET.

backlmg Background:imag 21 doHOBOE N300paKECHHE.

time Time, sek 26 Tekyiiee BpeMs, CEKyH/.

tSize Size, sek 27 Pa3mep 3ampoca, cexyHIbI.

trcPer Tracing period (s) 28 PexxuM 1 epuoIMYHOCTH CIIEKEHUS.

arch Archival 24 ApXuBaTOp apXuBa COOOIICHUI.

tmpl Template 25 [ITaG0H 3ampoca B apXHBeE.

lev Level 29 YpoBeHb COOOIICHUT.

viewOrd  View order 30 Hops{gox 0T36pa>1<eHI/1;1: On time”, “On level”, “On level
and trigered”.

col View columns 31 OTto0pakaeMble KOJOHKH.

itProp Items properties 32 KonmaecTBo 371eMEHTOB MTPOTOKOJIA C HHIUBUIYaTbHBIMU

CBOMCTBaMH.

Ceoticmea 3nemeHmo8 npomoKoaa

it{X}lev Item {X}:levels 50+10*{X} VYpoBuu sremenra.
it{X} tmpl I{‘;e(r? template JSF?JF 10%{X3 [1Ia6710H »1€MeHTA.
it{X}fnt Item {X}:font i(;_ 10%{X3 pudt snemenTa.
it{X}color Item {X}:color ig+ 10%{X3 LIBeT snemeHTa.
it{Xyblink Trem {X}:blink >0 1" Muranue snewenra,

+4




3.6.7 KonTeiinep (Box)

[TpumMuTHB KOHTEIHEpa, MCHOIB3yeTCs Ui (POPMUPOBAHHMS COCTABHBIX BUKETOB W/WIM CTPAHUI]
M0JIb30BaTeNbCKOro MHTep(deiica. IlepeyeHb NOMONHUTENBHBIX CBONCTB/aTpUOYTOB JTaHHOTO MPUMHUTHUBA
npusenéH B Tabauue 10.
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Tabnuna 10. HaGop qonmoiHMTEIbLHBIX CBOHCTB/aTpUOYTOB B NpuMuTHBe Box

Id Nms Homep 3nauvenue
backColor OBrackground:col 20 DOoHOBEII LIBET.
backlmg g:ckgroundzlma 21 ®doHOBOE N300paKEHHE.
bordWidth Border:width 22 [[Inpuna Goparopa.
bordColor Border:color 23 [{BeT Gopropa.
Cruub 60piopa
bordStyle Border:style 19 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outse
t).
peOpen  Pageropenstate 24 o pom e
) [Ipusnak «cnonHATh CTpaHUILy JasKe €CITU OHA 3aKpPbITay.
Page:no open
pgNoOpenProc 000SS 25 Hcnonp3yeTcst Mpu BBINOJIHEHUS IPUMUATUBOM POJIN
p CTpaHUIIBI.
. [TonHb1 agpec cTpaHuULbl, OTKPBIBIIECH TAHHYIO.
Page:open
pgOpenSrc Source 26 Wcnonb3yeTcs npy BBIIOIHEHHS] IPUMUTHBOM POJIU
CTpPaHUIIBI.
peGrp Page:group 27 lr:pynna cTpanuibl. Vicnoap3yeTcs: mpu BHITIOTHEHUS
PUMUTHBOM POJIU CTPAHUIIBI.
peFullScr Page:full screen 28 Pexum OTKpBITHS CTPaHUI, OCHOBAaHHBIX HA JAHOM

IMPpUMUTHUBEC, HA MOJHBIN 9KpaH.
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3.7 Ucnoan3oBanue b/1 niist xpanenusi 6M0,1MOTEK BHIKETOB M MPOEKTOB

XpaHeHue JaHHBIX BUIKETOB M OMOIMOTEK BHKETOB peanu3oBaHo B bJl nmocTymHbIX cucrteme
OpenSCADA. BJl opranu3oBaHa MO TPHUHAUIKHOCTH JaHHBIX K Oubmmorexe. T.e. oTmenbHas
OnbMMoTeKa XpaHUTCS B OTIEIBHON Tpymnme Tadnuiy ogHou win pa3Heix bJI. Tlepeuenbr Oubmmorex
BUJDKETOB XPAHUTCS B MHACKCHOW Tabmuie Oubnuotek ¢ mMmeHeM «VCALibs» u ctpykrypoit “Libs”.
OK3eMIUIsIp 3ToW TabmuIpl co3maéres B kKaxkaoi BJl, roe XpaHsTcs JaHHBIE 3TOTO MOIYIS, C TIEpeYHEM
OuOIMOTEK coxaepkaluxcs B KOHKpeTHO B3aToil BJI. B cocrtaB Tabmun, npuHaanexamuii 6uOIMOTEKE
BUJKETOB BXOJAT CIIEAYIOLIHE:!

- {DB TBL} — Tabnuma ¢ BWmDKeTaMu, TMPUHAICKAMAMHA OUOIHOTEKE (CTPYKTypa
«LibWigets").
- {DB TBL} io — Tabmuua c paboyuMu CBOWCTBaMU BU/DKETOB OJTOH OUONIMOTEKH U

BJIOKEHHBIX BU/IKETOB KOHTEHHEPHBIX BUDKETOB (CTpyKTypa «LibWidgetIO").
- {DB TBL} uio — Tabmuma c moib30BaTebCKUMHU CBOWCTBAMH BHJI)KETOB 3TOW OMOIMOTEKH U
BJIO)KCHHBIX BUJIKETOB KOHTCHHEPHBIX BUKETOB (cTpykTypa «LibWidgetUserlO", pasznena B/ ).

- {DB TBL} incl — Tabnuua c mepeuyHeM BIIOKEHHBIX BHKETOB B BHUJKETHI-KOHTCHHEPHI
nanHOM 6ubmmorexu (ctpykrypa «LibWidgetIncl").
{DB TBL} mime — Tabmuna c pecypcamMu OHONMOTEKM M €€ BHDKETOB (CTPYKTYpa

«LibWidgetMime").
[Tpoekimu (CTPYKTYphI) OCHOBHBIX TaOJIUI] TAKOBHI :
- Libs( ID, NAME, DSCR, DB _TBL, ICO, USER, GRP, PERMIT ) — bubiuoTeku BUIKETOB

<ID>,
ID — unentuduxatop;
NAME — nwms;

DSCR — onucanue;

DB TBL — B]l ¢ Bumxeramu;

1CO — 3akonupoBanHoe (Base64) n3o0pakeHne NKOHKH OMOTHOTEKH;

USER — Bnazenen OuOINOTEKH,

GRP — rpynma nojs3oBareneil OnbInoTeKu;

PERMIT — npaBa foctymna K 6u0ianoTeke.
- LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS) —
Bumxkersr <[D> OMOIHOTEKH.

ID — unentuduxatop;

1CO — 3axomupoBanHoe (Base64) n3o0paxeHne NKOHKH BUDKETA,

PARENT — aapec BUIKeTa OCHOBHI B BUne /wlb_originals/wdg Box;

PROC — BHyTpeHHUH ClIeHapuil U SI3bIK CLIEHApHs BUIKETA;

PROC PER — niepuoj o0cuéra BUIDKETA;

USER — Bnanenel BUIKETA;

GRP — rpynna 1nojib30BaTelei BUIKETA;

PERMIT — nipaBa 10CTyna K BUIKETY;

ATTRS — nepeyeHb peaibHO U3MEHEHHBIX aTpUOYTOB.

LibWidgetlO( IDW, ID, 10 VAL, SELF FLG, CFG TMPL, CFG VAL ) — Pabouue
anH6yTH <ID> Bugxera <[DW>.

IDW — unenTuduKaTOp BUIKETA;

1D — unentudukatop 10;

10 VAL — 3nauenue 1O;

SELF FLG — uyrpenuaue ¢unaru 10;

CFG_TMPL — mabmnoH 31eMeHTa KOH(GUTrypalu, OCHOBAaHHOTO Ha JaHHOM aTpudyTe;

CFG VAL — 3HaueHue s51eMeHTa KOHpUrypauuu (CchbliIka, KOHCTAHTA ...).
- LibWidgetUserlO( IDW, ID, NAME, 10 TP, I0_VAL, SELF FLG, CFG_TMPL, CFG_VAL)
— Tlonp3oBarenbckue aTpuOyThl </D> BukeTa <IDW>.

IDW — uneHTuUKATOp BUIKETA;

ID — upentudukarop 10;

NAME — nms 10;
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10 TP — tun u rnaBueie ¢uaru 10;

10 VAL — 3nauenue 10;

SELF FLG — Buytpennue ¢uaru 10O;

CFG_TMPL — m1a6iioH 371€MeHTa KOH(PUrypaly, OCHOBAaHHOTO Ha IaHHOM aTpulyTe;

CFG_VAL — 3HaueHue sreMeHTa KOHPHUTypanuu (CChblIKa, KOHCTAHTA ...).

LibWidgetlncl( IDW, ID, PARENT, ATTRS ) — Bxitouennsie B kKoHTeitHep </DW> BUKETHI
<[ ‘D>,

IDW — unenTuduKkaTOp BUIKETA;

ID — uneHTn(UKaTOp SK3EMILIPa BIOKEHHOTO BUDKETA,

PARENT — aapec BumkeTa OCHOBHBI B BUae /wlb_originals/wdg Box;

ATTRS — nepedeHb peaabHO U3MEHEHHBIX aTpUOYTOB.

LibWidgetMime( ID, MIME, DATA ) — Audio, video, media u apyrue pecypcsl BHIKETOB
O61OI0TEKH.

1D — Wnentudukarop pecypcea.

MIME — Mime tun naHHbIX pecypca (B popmare — <mimeType;Size>).

DATA — Jlansble pecypca koaupoBaHHble Base64.

Project( ID, NAME, DSCR, DB TBL, ICO, USER, GRP, PERMIT ) — IIpoexTs
nHTepdericoB BU3yanu3anuu </D>.

ID — uneHTu(uKaTop MpOeKTa;

NAME — ums IpoeKTa;

DSCR — onucaHue MpoeKTa;

DB TBL — B]] co cTpaHALIaMM POEKTA.

ICO — 3axonupoBanHoe (Base64) n3zo0paxeHne NKOHKU MIPOEKTa;

USER — Bnazenen mpoeKTa;

GRP — rpynmna nojib30BaTesei MPoeKTa;

PERMIT — nipaBa focTyna K IpOeKTYy.

ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, FLGS,
ATTRS ) — Crpanuisl </D> coaepxaiiuecs B npoeKTe/CTpaHHue <OWNER>.

OWNER — nipoeKT/CTpaHuIia — BIajaesel JaHHo# crpanuibl (B Buae — «/AGLKS/so/1/gcadry)

ID — uneHTHuGUKATOp CTPAHUIIBI;

ICO — 3axonupoBanHoe (Base64) nzo0paxxeHne MKOHKH CTPaHUIIb;

PARENT — aapec BUKeTa OCHOBBI CTpaHUIILI B BUae /wlb originals/wdg Box;

PROC — BHyTpeHHU CLIEHApUH U SI3bIK CLIEHAPUS CTPAHULIBL;

PROC PER — nepuoa o0c4€Ta BUIKETA;

USER — Bnazenen CTpaHUIbL,

GRP — rpymna noias30Batesield CTpaHuIlb;

PERMIT — nipaBa 10ocTyna K CTpaHUIIE;

FLGS — ¢naru crpanuisr;

ATTRS — nepeyeHb peaqbHO U3MEHEHHBIX aTpUOYTOB.

ProjPagelO( IDW, ID, SELF FLG, CFG_TMPL, CFG_VAL ) — PaGouue atpuOyThl CTpaHUII.
CprKTypa daxTHYecku coBragaet ¢ Tabmuuei LibWidgetIO.

ProjPageUserlO( IDW, ID, NAME, 10 TP, I0 VAL, SELF FLG, CFG_TMPL, CFG_VAL )
— TIlonb3oBatensckue aTpuOyThl cTpanul. CTpykTypa (DaKTHUYECKH COBHAmaeT c Talnuiei
LibWidgetUserlO.

ProjPageWIncl( IDW, ID, PARENT ) — BxkitoueHHble Ha cTpaHUIBl BUKeTsl. CTpyKTypa
¢akTryecku copnanaet ¢ Tadbnuuei LibWidgetlncl.
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3.8 CepBucHble uHTep(eiichl s AocTyna Kk djieMeHTam CBY

CepBuchHble uHTepdeichl 310 uHTepderchl noctyma kK cucteme OpenSCADA mnocpeactsom
untepdeiica ynpaneHus OpenSCADA w3 BHENIHUX cUCTeM. J[aHHBI MEXaHHU3M TOJI0KEH B OCHOBY BCEX
MexaHu3MoB oOmena BHyTpu OpenSCADA, peann3oBaHHBIX TIOCPEACTBOM CAOBIX CBSI3EH W
cTaHgapTHoro nporokona oomena OpenSCADA.

3.8.1 ApxuBHbIe T1aHHbIE

Hns noctynma k apxuBHbIM JaHHbIM cucTeMbl OpenSCADA wu3 snementoB CBY, nampumep wu3
BU3YaJIM3aTOPOB, JJIsl HOCTPOCHUS TPEHIOB U APYTHX AMArpaM HEOOXOIUM T'MOKHIA U ONTUMHU3UPOBAHHBIHI
uHTepdeic, B BUAy OOJbIIOr0 00bEMa W IIHUPOTHl BO3MOXKHBIX PEKHUMOB PAOOTHI TMOJACHCTEMBI
apxuBHpoBaHUs 3HaueHH. B ocHoBe umHTepdeiica ynpasienus OpenSCADA nexut s3pik XML, Ha
KOTOPOM TIE€PEIA0TCSI KOMaHIbl M MOTy4aloTcs OTBeTHl. JIokansHo, pabota ¢ XML cBogutcs k padote ¢
nepeBoM 00beKToB (TeroB) XML, nckitouas CTauio MpeoOdpa3oBaHus B CHMBOJIbHBIN MOTOK U MTAPCHUHT.

Jlist 3ampoca JaHHBIX apX¥Ba, B MOJICUCTEME apXUBUPOBAHUS, OOBEKTAa apXHWBa 3HAYCHUS, U OOBEKTE
aTpubyTa mapamerpa, MOJCUCTEMBbl cOOpa MaHHBIX, MpeaycMOTpuM Komaiabl <info path="{a p addr}/
%2fserv%2f0"/> u <get path="{a p addr}/%2fserv%2f0"/> nmns 3ampoca mHpOpMAIK 00 apxuBe U
3HAYCHWH apXWBa, COOTBETCTBEHHO. ATpUOYTHI JaHHBIX KOMaHJ, MPEAyCMaTPUBAIOIINE Pa3TUIHBIC
MEXaHHU3MBI 3arpoca, IpeacTaBuM B Tabmuie 11.

Tabnuna 11. ATpuOyThl KOMaH/ 3anpoca HHGopMauuu 00 apXHBe M APXUBHBIX JAHHBIX

Id Nmsn ‘3Haqe}me
Komanoa 3anpoca ungpopmayuu 06 apxuse: <info path="4{a_p addr}/%2fserv%2£0" />
YcraHoBka UMEHHU

arch  apxuBaropa ApxuBaTop apxuBa JUIisi KOTOPOTO ONPEAEIIATh TapaMeTphI.
apxuBa
KoHntpoib .
BeDIIMHEL ADXHBA B pesynbraTe 3ampoca yka3bIBaeT Ha pealbHYI0 BEpIIMHY apXUBa 3HAUCHH B
end s II[)aHHOM p JaHHOM apxuBarope <arch>. B ciyuae orcyTcTBUs apXuBa aTpuOyT
ycTaHaBiauBaercsa B “0”.
apxuBaTope
Kontpoib .
B pe3ynbraTe 3anpoca yka3bIBaeT Ha peasbHYI0 IIyOuHY apXuBa 3HAUYCHUH B
rIyOMHBI apX1Ba B
beg HAHHOM JaHHOM apxuBaTope <arch>. B cimy4yae oTcyTcTBUS apXuBa aTpudyT
ycTaHaBiuBaetcs B “0”.
apxuBaTope
KonTtpons .
B pesynbraTe 3ampoca yka3pIBaeT Ha pealbHyI0 MEPHOANYHOCTh 3HAUYCHUI B
NEePUOTUIHOCTH

per ADXHBA B TAHHOM JTaHHOM apxuBarope <arch>. B ciyyae oTrcyTcTBUs apXuBa aTpuOyT
p ycraHaBinuBaercs B “07.

apxXuBaTope
Kontpons Tuma  BosBpariaer koj Tuma 3HadeHHi apXuBHbIX JaHHBIX: 0 — Boolean, 1 —

vtp 3HaueHui apxuBa/ Integer, 4 — Real, 5 — String. Tonbpko 1aHHOE CBOHCTBO TOCTYITHO B CIIyJae
napamerpa 3ampoca y nmapamerpa 0e3 apxuBa!

Komanoa 3anpoca apxusnoix u/unu mexkyuux oannvix: <get path="4{a_p_ addr}/%2fserv% 20" />

Bpewmst 3ampammBaeMoro 3Ha4CHHS WJTH BEPITUHBI 0JIOKA apXUBa 3HAYCHHIA.
VYcraHoBka u Ecnu arpubyT He yka3aH wiu paBeH “0”, TO BO3BpalIaeTcs mociaeaHee

tm
KOHTPOJIb BPEMEHH 3HaYCHUE. 3HAUCHHE JAaHHOTO aTpulyTa YCTaHABIMBACTCS B 3HAUCHHE
BPEMEHHU MOJIyY€HHOI'O 3HAUEHUS WU BEPIIMHBI 0JI0KA apXUBHBIX JITaHHBIX.
VYcraHoBKa U VYka3pIBaeT OCHOBaHME/Haval0 apxuBa. Eciu arpulyT He yka3zaH WU paBeH
tm_grn KOHTpoJb BpeMeHH “0”, TO IPOU3BOAMUTCS 3aIIPOC OJHOTO 3HAYEHUS. 3HAYEHNUE JAaHHOTO
d OCHOBaHHMs/Hayaja aTpuOyTa yCTaHABIMBAETCS B 3HAUYCHHE BPEMEHU OCHOBaHUS OJ0Ka

apxuBa APXUBHBIX JAHHBIX.



http://diyaorg.dp.ua/oscadawiki/Doc/API?v=eho#h154-1
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Id Nms 3HavyeHue
V CTAHOBKA I HepI/IO:[‘II/I:IHOCTL 3anpanrBaeMbIX 3HaueHui. Eciau atpubyt He ykazaH,
KOHTPOJT paBeH “0” win MEHbIIIEC YeM peasbHas MepHOANHOCTD apXHBA, TO SHATCHHS
OyayT BO3BpaIlaThCs C peajbHOU MEPUOANYHOCTHIO apXHBa U 3HAUCHUE
per MEPUOTUYHOCTH <
I — JAHHOTO aTpuOyTa YCTAHOBUTCS B 3HAYEHHE PEAIbHON MEPHOMTHOCTH.
SHAYCHI Ecnu 3nauenue arpulyta Ooibliie peanbHON NepUuOAUYHOCTH, TO 3HAYCHUS
apxuBa OyAyT YCPEAHSTHCS K YKa3aHHOW MEPUOAMYHOCTH.
VYka3bIBaeT y Kakoro apXxuBaTopa 3amnpaiirparh 3HaueHus. Eciiu apxuBaTop
HE YKa3aH, TO 3anpoc OyaeT MpOU3BOJUTHCS MOCIEI0BATENBHO, C
MPUOPUTETHOCTBIO OT JIy4Illero K Xyamemy. Mst apxuBaropa, y KOTOpOTro
V CTAHOBKA 1 MOJIY4CHBI 3HAUYCHHsI OyCT YKa3aHHO B JJaHHOM aTpuOyTe MpU BO3BpATE
pe3ynbTaTa. Ecnim apxuBaTop AJi1 JaHHOTO NapamMeTpa HE YCTAaHOBJIEH WIH
arch ggiggﬁpa TaKOr0 apXUBaTOpa HET, TO 3HAUCHUI JaHHOTO aTpudyTa Oynet oOHyneHo. B
apxuRa CJy4ae BBIIIOJIHEHHE 3aIpOca MEPECEKAIOIIEr0 HECKOIbKO apXUBATOPOB
BBITIOJTHSETCS 00pabOTKa TOJBKO MEPBOTO apXUBATOPa C YKa3aHHEM €T0
WMEHHU U Pa3MEPHOCTH B COOTBETCTBYIOIIMX aTpuoOyTax. J{is 3ampoca
JIAHHBIX MOCJIEAYIOLIUX apXUBATOPOB 3aMPOC MOBTOPSETCS OTTAJIKUBASCH OT
Pa3MEPHOCTH TIPEABIAYIIErO 3ampoca.
VYka3biBaeTcsi GopMa B KOTOPOU KeJlaTelbHO NOTy4YaTh JaHHbIE apXUBa.
[TpenycmaTpuBaroTCs CleIyonue pekuMbl/(popMbI epeadn JaHHBIX
apXMBOB:
0 — IIpocTas 3anmUCh: OJHO 3HAYEHHUE — OJIHA CTPOKA, O0€3 YIIaKOBKU
CMEXHBIX 3HaUCHUN. B citydae apxuBa CTpOK, 3HAYCHUST KOJTUPYIOTCS
Ha MpeAMET UCKIOYEHUsI CUMBOJIOB IIepeBojia cTpoku. IIpumep
(hOpMEI 3aTHCH:
34.5678
23.6543
VYcraHoBka u 65.8754
mode KOHTPOJIb pexkMMa 346523
TCPELAHH HAHHEIX 1 — YmnakoBaHHas 3aMKCh O MPUHITUITY CBOPAYNBAHKS CMEKHBIX
apxuBa . PHHIHILY CBOP
3HAUYEHMI: OJTHO 3HAYEHUE — OJHa 3anuck. [lepen KaxapIM 3HAUCHHEM
YKa3bIBACTCS €r0 MO3UIIMOHHBIN HOMEp, OT/IEIEHHBIN MPOOEIoM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 — MaccuB OMHapHBIX, HE YIIAKOBAaHHBIX 3HAYEHUHN, KOJUPOBAHHBII
Mime Base64. He MoxeT ObITh UCTIOJIB30BAH JJISI CTPOKOBBIX
apXHBOB.
YcranoBka . o
Yka3bIBaeT ¢ Kakoil TOYHOCTHIO NIepe/IaBaTh JaHHbIC 3HAUCHUM
real pr ToyHOCTH om0
cc BeIECTBEHHBIX BEILIECTBEHHOI'O TUIA, B pexume “0” u “1”. ITo ymogyaHuto 31a TOYHOCTH
COCTaBIsIeT 6 3HAYAIIUX HPP.
qUCeN
YcraHoBka .
round - Yka3bIBaeT MPOIIEHT OKPYTIECHUS CMEKHBIX YHCIOBBIX 3HAUCHUM, TSI
perc pexxuma “17.

OKpYTJICHUS
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3.8.2 locTyn K 3HAYEeHUSAM aTPUOYTOB 3JIEMEHTOB BU3YaJIN3alMU (BUIKETbI)

C 1enpl0 MPeOCTaBIICHUS YHU(PHUIIMPOBAHHOTO, TPYIIIOBOTO M CPaBHHUTEIBHO OBICTPOrO JOCTYNa K
3HAYEHUSAM aTpuOyTOB BH3YaJbHBIX JJIEMEHTOB MPEIyCMOTPEHA CEpBHCHAS (QYHKIUS BH3YaJTbHOTO
leMeHTa  «/serv/0» M KOMaHIbl  TOJYYCHHUS/YCTAaHOBKM  3HAueHWid  atpuOyroB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv%2f0"/> u <set path="/UI/VCAEngine/{wdg_addr}/%?2fserv
%210"/>. ATpuOyTHl IaHHBIX KOMaHJ, IMPEIyCMaTPUBAIONINE pa3IMYHbIE MEXaHU3MBI 3ampoca,
npeacTaBuM B Tabiuie 12.

Tabmuma 12. ATpudyThl KOMAH/ MOJYy4eHHs1/YCTAHOBKU ATPUOYTOB BU3YaJIbHBIX 3JIEMEHTOB

Id Nms 3HauyeHue

Komanoa zanpoca eusyanvhvix ampudymos euoscema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
%2f0"/>

YcTaHoBKa BpeMEHU/CUETUMKA U3MEHEHUN JUIS

tm Bpewmsi/cuéTunk usmeHeHui

3arpoca TOJIbKO U3MEHUBIINXCS aTpUOyTOB.
<el id="{attr}"  dopmupoBaHHe TOYCPHUX B modepHeM sieMeHTe yKa3bIBaIOTCS: CTPOKOBBIX
pos="{a id}>{val aneMeHTOB c pe3yabTaTaMu uaeHtudukarop {attr} arpubyra, uamekc {a_id}
1</el> aTpuOyTOB aTpuOyTa u ero 3HaueHue {val}.

Komanoa ycmanosxu euzyanvhvix ampubymos suoxcema: <set path="/Ul/VCAEngine/{wdg addr}/
% 2fserv262f0"/>

<el B nouepHuX 31eMeHTaxX yKa3bIBaeTCs
1d="{attr}">{val} VYcranoBka arpu0yToB uaeHTHUKaTop aTpudyTa {attr} u ero 3HaUeHUE
</el> {val}.

3.8.3 locTyn K OTKPBITHIM CTPAHULIAM CeaHCa

C nenpio yHUUKAIMKA U ONTUMH3ALKN JOCTYIA K OTKPBITHIM CTPAaHUIAM MPETyCMOTPEHA CEPBHUCHAs
byHkumus ceanca «/serv/0» W KOMaHAAa 3ampoca TEpedyHs  OTKPBITBIX  cTpaHUIl: <openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2f0"/>. Pe3ynpraTom 3ampoca mepedHsi OTKPBITHIX
CTpaHMII SBJISIIOTCSA JouepHUe snmeMeHThl <el>{OpPage}</el> conepxamye NOMHBINA MyTh OTKPHITON
CTpaHMIIBI.

Kpome nepeuHsi OTKpBITBIX CTpaHUI] JAHHBIM 3allpoc BO3BpAlllaeT 3HAUYEHUE TEKYLIETo CUETYMKa
BBIUMCIICHHsI ceaHca B aTpudyre <tm>. Ecnu naHHBIA aTpuOyT ycTaHABIMBAETCS NMPHU 3ampoce, TO IS
KQKJIOM OTKPBITOM CTpaHUIbI BO3BPALIACTCS CHUCOK M3MEHEHHBIX, C MOMEHTa YKa3aHHOTO 3HAYEHUs
CYETUMKA, BUHKETOB OTKPBITOW CTPAHUIIBI.

3.8.4 ManunyJsinus ceaHCaMH NPOEKTOB

Jiis mpenocTtaBiieHUs] YHU(DHUIIMPOBAHHOTO MEXaHW3Ma MAaHHITYJSIIUM CEaHCaMH, BH3yallU3aTopam
CBY, B moayne nmwkka CBY (VCAEngin) npegycMoTrpeHa cepBucHas GyHKIHs «/serv/0» u KOMaHIbI
3arpoca MepedHsi OTKPBIThIX CEaHCOB, MOIKIIOUEHHS/CO3[aHNsl HOBOTO CEaHca W OTKIIIOYCHHUS/yaleHUs
ceanca: <list path="/UI/VCAEngine/%?2fserv%210"/>, <connect path="/UI/VCAEngine/%2fserv%2f0"/>
u <disconnect path="/UI/VCAEngine/%2fserv%2{0"/> coorBercTBEHHO. ATpUOYTHl JaHHBIX KOMaHI,
npeaycMaTpUBAIOIINE pa3IMYHbIe MEXaHU3MBI 3aIpoca, TpeACTaBuM B Tadbmuie 13.

Ta6muma 13. ATpubyThl KOMaH MeXaHNU3MAa MAHUMYJISIIUH CEAHCAMHU

Id ‘I/IMﬂ 3HauyeHue

Komanoa 3anpoca nepeuns omxpoimoix ceancog onsn npoekma: <list path="/Ul/VCAEngine/%2fserv
%2f0"/>

VYka3bIBaeT NpOEKT AJi1 KOTOPOro BO3BPALATh MEPEUYEHb OTKPBITHIX

prj VYka3aHue poeKTa
CEaHCOB.

<el>{Sessio KonTpois nepeunsi B mouepHux seMeHTax yKa3bIBarOTCS CEAHChI, OTKPBITHIC IS
n}</el> CCaHCOB 3aIpOIIEHHOTO MPOCKTA.
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Id Nwmsa 3HaueHue

Komanoa nooxnouenus/omxpoimus ceanca: <connect path="/Ul/VCAEngine/%2fserv%2f0"/>
VYcraHoBKa U Ecnu atpulyT ornpenenéH, To MPOU3BOAUTCS MOAKIIOYCHHE K

sess KOHTpPOJIb IMEHH  CYIIECTBYIOIIEMY CEaHCy, HHa4Ye CO3JJaHNe HOBOTO ceaHca. B ciryuae
ceaHca OTKPBITHSI HOBOT'O CeaHCa B IAaHHBIN aTPHOYT IIOMENIAETCS €ro UMsL.

. YcranoBka uMeHn Mcmonb3yercst AJist OTKPBITHS. HOBOT'O CEaHca JIsl YKa3aHHOTO IIPOEKTa
Py poeKTa U eclii aTpuOyT {sess} He yKa3aH.

Komanoa omxnouenus/3axpoimus ceanca: <disconnect path="/Ul/VCAEngine/%2fserv%2f0"/>

VYka3pIBaeT UM ceaHca OT KOTOPOIr'0 BBIMMOJIHACTCA OTKIHOUCHUEC UIIN
YcranoBka HMEHHU
SESS ceaHca 3aKPbITHC. CeaHCLI, HC ABIAOIIUCCA q)OHOBBIMI/I " K KOTOPBIM HU OJUH
N3 BU3YAJIM3aTOPOB HEC MOJKIIHOYCH aBTOMATHUYCCKU 3aKPBIBAKOTCA.
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4 Kondurypauus MoayJid MOCPEeACTBOM MHTep(eica ynpaBjaeHUs
OpenSCADA

[TocpenctBoMm unTepdeiica ynpasienus OpenSCADA KOMIIOHEHTHI, KOTOPBIE €T0 UCIOIB3YIOT, MOKHO
KoHpurypupoBarb u3 soboro koHduryparopa cucteMbl OpenSCADA. [lanHBIM = MomysiemMm
npenocrapnsercss uHTepdeiic s goctyma Ko BceM  oObekram  nmaHHBIx  CBY. ['naBnas
KOH(UTYpaIIMOHHAs! CTPAHUIIA MOAYJISI IPEIOCTABIISET JOCTYI K 00bEKTaM BEPXHETO YPOBHSI, @ IMCHHO K
OMOIMOTEKaM BUKETOB, MPOCKTAM W OTKPBITHIM ceaHcaM MpoeKkToB (puc. 5). Bo Bkiaake OMOIMOTEK
BU/DKETOB M TPOEKTOB COACPXKHUTCA (hopMa Ui BBITIOTHEHHS OMNEpalnuii KOMUPOBAHUS BU3YAIbHBIX
AJIEMEHTOB.

E?-'l QT OpenSCADA HoHHIYpaTop m@m

datin Bug Mepeidtv  MNoMows

WL 20 2

WmA P
% @ bemo station e Mogyne: VCAEngine
£ I"; Bashbl faHHbIX
- ';ﬁl) BE30MacHoCTh Monb30BATENLCKMIA WHTEphERc l Ceanchl | MoMoLW b ]
-- E TpaHcnopThbl
-- i TpaHCnopTHElE NPOToKOR — Cocronxse
G- |:| CGop Aarkbix BrinonuaeTcA: ||
ke [ ] ApxmBhl
Eh- 4 Cneumanbhble — Kondurypauun
= @I MoNb30BATENDCKKE MHTEDL MpoexT:
- |=4 Pafoumit nonb3oBaTen AGLKS
. g CHCTEMHBIR KorDMryp
- WEB debuger
CpEabl BUIYal
[tk MpoexrT:
-- BHEMHOTERS BROMETOS
CHCTEMHBIR KOHDMMY P BunuoTeKn BUIMETOB:
QT GUI myckaTenb AGLES
PaBoumit nonb3osaren OCHOBHbIE 3NEMEHTEI
- ¥ ¥npaBneHwe MoOLynAMM TecTosan
-+ Compaq Original widget's library
- PLE B

— KonMpoBaHWe 3NeMEHTOR

MCTouHMK: [ ]v]

HazHayexue: [ ] v]

KonupoBaTh

3arpy3uTh

CoXpaHHTh

gD

[« I D

[roman]

Puc.5 I'naBHast koH(pUrypanoHHas CTpaHULIA MOIYJIA.

KOH(I)I/IpraI_[I/ISI KOHTCI;'IHCPOB BUPKCTOB, B JIMIIC OMOIHOTEK BUJPKCTOB U IMMPOCKTOB (1)aKTI/I‘-ICCKI/I HC
OTIIMYACTCS U BBIIMOJIHACTCA IMOCPEACTBOM CTPAHUIIBI HA PUC. 6. E,I[I/IHCTBGHHOG MCXKIY HUMHU pPa3Induc B
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TOM, YTO OMOJMOTEKA BUHKETOB COACPIKUT — BUDKETHI, @ IPOSKT — cTpaHuIlbl. Kpome 3Toro 6ubimoreka
BUJDKETOB COJICPKUT BKIAAKY KOH(pUTyparuu Mime-IaHHBIX, UCTIONB3YEMbBIX BUKEeTaMU (puc.7).

QT OpenSCADA KoOHHIypaTop. E]

$ain  Bua Mepedtw  [oMmowb

WL S0V B0

]

 oero wior 2 Mpoekt: AGLKS

: t 2] Basbl gaHHbIx

TIB BE30NacHCTh MpoekT | CrpaHkusl

g TpascnopThl [3
I;; TpaHCNopTHEIE NPOTOKOML — CocTonRtue

[-+| CBop pakmbix Brnmoden: [

e

[ ] Apxmsbl

@ CreusansHee Bl npoekta (Mogyne.B0.Tabnuua): [*.*.prj_AGLKS ]
= EJ MonbsoBaTensCkke MhTephedc MonL30BaTent W rpynna: [mman |vl [users |v]

[ PaGouuii nonb3cBaTenboKK

g CHCTEMHBIR KoRDUIypaTop — Kordurypauua

... WEB debuger Id: AGLKS

=l i_'_,, JBieor cpeabl BUSYanK3al

H E.' Mpoeir: WmMa: | AGLKS

|+ 4 Onrcanme:

BHONHOTEKE BHOMETOR!
Coanc: a MpoekT BUZyanuzaykw AHacTackeBckol [aso-JwdTHoH KoMNpeccopHoi cTaHumm.

> =) CHCTEMHBIR KoHGUrypaTop
5l QT GUI nyckaTens

. WroHka:
.. WEB vision
- g YNpaBneHke MOgynAMK
Compag
Loop
PLY & HocTyn: nonb3-rpn-gpyree: | MondsiA |v] [I'IDthll‘.i |v] [Ia'lcrlunhaﬂﬂ-a |v]

g
-

o ()

Puc.6 Ctpanuna koHpUrypanuu 6M0IMOTEK BUIKETOB U IPOESKTOB.

C nomo1IpI0 3TON CTPaHUIBl MOKHO YCTAaHOBUTD:

- CocrosiHue KoOHTeWHepa, a uMeHHO: «Bxmrouen», ums BJ] comepxaieit koHpurypamuio,
BJIaJIeNIbIIa U TPYIIITY KOHTEWHEpa.

+ HWnentudukarop, uMsi, ONMCaHNe U UKOHKY KOHTEHHEpA.

 IlpaBa nocrtymna Kk KOHTEHHEDY.

« CoxpaHuTh/3arpy3uth KoHTpOJiep B B/I.
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E QT OpenSCADA HOHHIYpaTop =
©aidn Bwuao Mepeditw  [loMowb

TRENSIE-NENREY X

: [+]
B[] Coop gamweix @ bunbnnorexa BugxeroB: test
: -[] Apxvesl
G- 4 Creumwanshble [ EnGnuoTexa | BumgeeT ] Mime gaxkuie l
= lj MonbsoBaTenbokwe wiTepd| |
g Pafoukil nonb3cBaTEnk Mime patHbie:
WEEC::;E;::JIH KOHGHTYPa :I Id | Mime Tun | JaHHbie |
El- [21 ook cpeasl susyan) 1| help image/png | 1.736
[ MpoexT: -
EI LHOMHOTERS BHOWETOR! 2 | previcus | image/png  2.14453
| E- AGLKS -
OCHOBHBIE SMEMEHT 3 | test image/png | 4.321
B M Tecropan —
- ‘g-_- Original widget 4 | fire video/mng | 10.8789
[+ Ceanc: |
g CucTeMHBIR KoHdUrypa 5| pump image/gif | £.12207
- g ¥npasneHue MOZynAMK 7| collumn | image/png | 16.4912
Compag ™ |
Loop =
ez DN

[roman]

Puc.7 Bknanka koHGUrypanuyu mime-/1aHHbIX CTPAHHUIIBI ONOINOTEK BUIKETOB.

Kongurypamusi ceanca MpoeKTa 3HAYUTENBHO OTIMYACTCS OT KOHPUTypanuu mpoekra (puc. 8),
OJIHaKO, TAK)Ke, COJIEP’KUT CTPAHUIIBI IPOEKTA.
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-+ | QT OpensCADA KOHATY paTop D@m

®atin  Bug [(epeidtw  [oMmows

0L 0 2

[+]
Dems station T CeaHc: AGLKS

I- = Basbl paHHbIX

[ﬁ_) BesonacHocTh Ceatc | CrpaHMubl
Ir]
¥

- ﬂ" h

¥

TpascnopThl

G TparCnopTHble NpOToKOMEI — CocToatme

|'_—'| CGop AarHblx Bruntouen: [

-] ApxuBhl

- gd Creumansheie 3anywet: [¥]

@l Monb3ceaTensokue UHTERD MNonbzoBaTeENb: reman
PaGoumid nonbzoeaTens
- g Cucremublil kordurypa IRt

- E-E

m.._ﬂ..._ﬂ...l..ﬂ

1|'|'EEl debuger PoHoBbIA pexuM kononsedua: OFF
(- L7 feiosok cpeasl Busyany CuETUMK NogKnoUeHmin: 1
- MpoexT:
EHENHOTERS BHIMETOR! BpeMa BLIUKMCMEHWA CeaHca (MC): 3.928
C-- Ceanc: — Kowkdury paums
AGLKS
- [® CucTembblil kondurypa Mepwog (Mc): (100
(3% QT GUI nyckaTens OTKpHITHIE CTPAHMLEL
- WEB vision /ses AGLKS/pg_so
'h" YNpasneHue MogynaMu /ses AGLKS/pg_so/pg_1/pg_mn/pg._1
Compag i
Loop
PLX B

KD

£ I EID)
roman]

Puc.8 Crpanuiia koHpUrypauu ceaHcoB IPOEKTOB.
C noMomuIbIo 3TOM CTPAaHUII MOKHO YCTAaHOBUTD:

CocrosHue ceaHca, a UMEHHO: «Bxitouen», «3amyilieH», MoJb30BaTelb, UCXOIHBIA MPOEKT,

PEKUM HCIIONHEHU B (JOHE, CUETUMK KIMEHTCKUX MOJKIIOUYEHUI 1 BpeMsl UCIIOJICHHUS CeaHca.
+ Ilepuon obcuéra ceanca.

+ IlepedeHb OTKPBITHIX CTPAHULL.

CtpaHuipl KOHQUTypai BU3yalbHBIX 3JEMEHTOB, PACIIOJIOKEHHBIX B PAa3HBIX KOHTEHHEpax, MOTYT
CHWJIBHO OTJIMYaThCs, OAHAKO 3TO OTIMYME (AKTHYECKH 3aKII0YaeTcs B HAJIMYUM WIM OTCYTCTBUM
OTJENBHBIX BKJIAJIOK. | TaBHAs BKJIA/IKa BU3YaJIbHBIX 3JIEMEHTOB (DAKTUYECKU BE3JIE€ OAMHAKOBA, OTINYASICh
Ha OJHO KOH(UrypauuoHHoe noje (puc. 9). Y cTpaHul NpUCYTCTBYIOT BKJIAJAKU JTIOUYEPHUX CTPAHUI] U
BJIO’KEHHBIX BHJIKETOB. Y KOHTEHHEPHBIX BUDKETOB COIEPKUTCS BKJIAJKa BIOKEHHBIX BHIKETOB. Bee
BU3YalIbHBIE DJIEMEHTHI COJEpXKAT BKIAAKY aTpuOyToB (puc. 10), Kpome JOTHMYecKHMX KOHTEHHEpOB

IPOEKTOB. DJIEMEHTHl Ha YPOBHE KOTOPBIX MOXXHO (DOpMHPOBATH IOJIB30BATEIbCKYIO IpPOLENypy U
OTIpeNIeNIATh CBSI3U cozepkatr BkIanku «O06padorkay (puc. 11) n «Cesazm» (puc.12).
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QT OpenSCADA HoHpHIYpaTop E]

®ain Bug Nepedmn  Nomows

POV 2O0L @O

ol

& Demo station CrpaHmuya npoekra: /prj_AGLKS/pg_so
I:ﬁ Bazhl AaHHbIX
ER BezonacHoCTs Bugaet l CTpaHHybl | BnomserHble BULEEThI | ATpuEyTh | Ceazn | Oﬁpa{_lg
[z g} TpakcnopThl
[/ TPaHCNOopTHLIE NPOTOKON.I — Cocrontke
B CHop faHHbIx Brniouet: (W]
[ ] Apxuebl
@ CheuwanHble MonbzoBaTens W rpynna: [mman |v] [users |vl
= ] Monb3oBaTEnbokle MHTERDERT Popurens: [fwlb_Mainju:dg_RthgSu ]v]
- (®4 Patoumii NONb30BATENLCKH
- (@8 CucTeMHbli KokdWrypaTop [HEPE""T"‘ i P”‘-“-“TE"D]
- WEB debuger Tun CTpaH bl : [ KoHTeisep | v]
- [ Jeueok cpefbl BUIyanuzal
El- MpoekT: — Kondgmrypauuna
- i AGLKS Id: o
KopHesan cTps
[ BHOMHOTERS BHIWETOS! Tan: ProjPage
[+ Cearc: KopeHe: Box
o BN CpcTemmbld KonburypaTop
A MyThk: j
- 3 QT GUI nyckaTens ¥ib: /prj _AGLKS/pg_so
- WEB visicn WmMA: | Kopeesan cTpakuua (OC)
¥NpasneHue MOgYNAMK
& Ynpa A COnucaHwe:
Compag
Loop Kopresan cTpanuua mHTepdedca susyanusayun T, noCTpoSHHONS Ha OCHOBE
PLX B CBEKTOB CHrHANM3aLMK.
Athena
JocTyn: nonb3-rpn-gpyrie: [I'IDthlii |v] [I'IDthlﬁ |v] [HEI‘ID.I"II:BDB-E | v]
.
CoxpaHuTh -

[roman]

Puc.9 I'naBHas Bkasika KOHQUIypaluy BU3yaJIbHBIX 3JIEMEHTOB.
C nomo1IbI0 ATON CTPaHULBl MOXKHO YCTAaHOBUTD:

- CocrosiHME 3J€MEHTa, a UMEHHO: «Bxitouen», Biajenblia, TPYIILy JIEMEHTa, POAUTEIbCKUI
3JIEMEHT U Mepexo1 K Hemy. JIJisi cTpaHuIIbl B COCTOSSHUM YKA3bIBA€TCSl TUIT CTPAHUIIBL.

«  Wnentuduxartop, THIl, KOPEHDb, IYTh, UMS, ONUCAHUE U UKOHKY 3JIEMEHTA.

+ IlpaBa moctyma K 3JI€MEHTY.

« CoxpaHuTh/3arpy3uTh KoHTpOIiep B B/I.
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®aidn Buag [lepeftv  [loMowb

WOV 20OL &0

du

-@-E

¥

0-@-5-5-F

(4]

Demo station

@ Basbl gakHbix

% BezonacHocTh

g TpascnopThl

lﬁ TpaHCNOPTHEIE NPOTOKCMALI
E Clop paHHbIx

[ ] Apxuenl

- {gd Creumanbhbie
- [i] MeonbzoeaTenbokue MHTEpdeic
pary

Pafioumid nonb3ceaTenbokK
2 CucreMeblil Kondurypatop

- WEB debuger

= Eﬁ_ JBmecoK cpegbl BAZYanusal

[ MpoekT:

EI BHEMMOTERS BHIWETOR!

.- AGLKS

EI CICHOBHBIE 3NEMEHTHI

pynna rpadm

- QT GUI myckaTtens
- WEB wision
¥y ¥npaenexue MoOYNAMM

3 CrcreMebpll Kondurypatop

Compag
Loop
PLY B
Athena

(]

E BubnnoreuyHsid BupKer: grpGraph

[ Bumset | BnomeHHble BHIHEThI ] ATpubyTh l CBA3H | OGpaboTra ]

Id: grpGraph

KMma: [ [pynna rpaduKce

Onucanuwe:

Watnow cTpanuy: "Mpynna rpadukos”

MyTe: /wib_Main/wdg_grpGraph

BrntoueH: ||

AuTueHbE: [

FeoMeTpuA:x: [ﬂ ]
FecMeTpuA:y: [ﬂ ]
[EeoMETPMA: LW KWpHHE: [BS-I] ]

[eoMeTpMA: BoICoTA: [E{I-EI ]

MeoMeTpuA:x MacwTab: [ 1 ]

MeomeTpuA:y MacwTad: [ 1 ]

[eocMeTprA:Z: [ﬂ ]

[EeocMeTpMA: OTCTYN: [D ]

@oH: UBET: [gnﬂr

OoH: nzo0paxeHHe: [

[paHMua: WHpKHE: [1 ]

[paHWALa: UBLeT: [#ﬂ-l]-[l-[l-[l-l]

ls

ol

Puc.10 Britanka atpu0OyToB BU3yaJIBHBIX JIEMEHTOB.
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©aidn  Bwgy Mepedth

MoMows

T

EI--_H----H--H--H--H--H-d W

[_] |4 Monbzosatensckwe wHTEpDEdc

Dema station

@ Bazbl AaHHbIX

- i) BesonacrocT

g} TpasCnopThl

W TpRaHCNOPTHEIE MPOTEKOMb!
E CHop AaHHbIX

_J ApPXHBI

- (g9 Creuwanbheie

Pabouuid Nonb30BaTENbIKK
s CHCTEMHBIR KoHMrypaTop
- WEB debuger
E- -"":j [BvEcK Cpefbl BH3yYanMsal
.. poesT:
B BHOMHOTERE BHOWETOS!
[ AGLKS
EI OCHOBHBIE 3NEMEHTHI

CHcTeMHbIR kKoHbMrypaTop
QT GUI nyckatens

- WEB visicn
- @) YNpaBneHue MOgynAMK

WO EeGL 20

AT

Vaiue

bubnuorteyHsli Bugxer: grpGraph

[ Bugser | BnoseHHbie BHIEThI | ATpHEYThI | CBA3K I OGpatoTka l

ATprEyThI:
D Id | Hma | Tun | PaGouan obnacts | 0O6paboTrka | Kord
1 |id Id Crpoka | Het
2_ name HMa Crpoka | HeT
3_ dscr Onucanue Crpoka | Het
4_ path MyTh CTpoka | HeT
MEH Brniover TNorwieckui | Het E
:[:Elhluumeuue [III]

HAzbik nporpammel: |JavalikeCalc.JavaScript ]vl

Mepkog BbIYKUCNEHKA NPOTPEMMBl [MC):

MporpamMa;

trnd1_prmOaddr=prm0Oaddr; trmdl_prmObordU=prm0Omax; trnd1_prmObordL=prm0Omin; awl_pNa
trnd1_prmladdr=prmladdr; trndl_prmibordU=prmimax; trnd1_prmilbordl=prmimin; awl_pNa
trnd1_prm2addr=prm2addr; trndl_prm2bordU=prm2max; trnd1_prm2bordl=prm2min; aw2_pNa
trnd1l_prm3addr=prm3addr; trndl_prm3bordU=prm3max; trnd1_prm3bordL=prm3min; aw3_pNa

Puc.11 Bxnagka o6paboTKH BU3yalbHBIX 3JIEMEHTOB.

Compagq trndl_prmdaddr=prmdaddr; trndl_prmdbordU=prmdmax; trndl_prmdbordL=prmdmin; awd_pNan
Loop trnd1_prmSaddr=prm5addr; trndl_prmSbordU= pm‘|5max trnd1_prmSbordL=prm5min; aw5_pNa -
PLY B ark ; prmfhordl =nrmAmin: A T
Athena
4] ()
4
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®atin  Bug [(epeidme  [NoMmows

[+

TpaHCNOPTHEIE NPOTOKEALI
Clop paHHbIx —]
ApxuBbI
CreusanbHble
MonbzoEaTenbokke METEpDeRch
Pafoumid nonb3oBaTenbokMid KHTS
2 CucreMubnlid kongurypatop (WEB
WEB debuger
"‘E':: OeveoK Cpeabl BHSYANUIaLMH 1
[ MpoekT:
EI BHEMHOTEKS BHONETOR!
. - AGLKS
[ OfWecTaHyMoHKa
> Komarge (MH)
! @ AT KM101
CICHOBHBIE 3NEMEHTHI E

et e s

VOV S0L @8

Value

BumeeT | BnoweHHble BUIREThI | ATpWEYThI I Ceazn

AT BubnuoreyHsii BUAXET: mn_gen

MokasbiBaTe aTpHEyThI: D
CeAzM

Pi_ngn.MapameTp: [ prm:/Logiclev/experiment/F3 ] - ]

OT1obp asanor.MlapamMeTp: [pnﬂ:fLﬂ-gicLEI.rfexperiment." F3 ] v]

e

Puc.12 Bkiagka cBsizeil BU3yaJIbHBIX JIEMEHTOB.
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3aKJI0UYeHHue

Monynp emé He peanu3yeT BCeX 3alllIaHMPOBAaHHBIX (DYHKIMNA, OJHAKO YK€ MO3BOJSET BBIMOIHSITH
0a30BbIi UX HAOOP, C TOMOIIIHIO KOTOPOT'O MOKHO CTPOHTDH JJOCTATOYHO pa3BHUThIE HHTepdeiics BY.
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