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BBenenune

Monyns VCAEngine mpenocTaBisieT IBWKOK cpeanl Buzyanusanuu u ynpasieHus (CBY) B cucremy
OpenSCADA. Cam monyns He peanu3yer Busyanuszauuu CBY, a comepXuT naHHbIE B COOTBETCTBUU C
uaeonoruet «Mogenv/nanusie — Wutepdeiicy. Busyanuzauus AaHHBIX 3TOrO0 MOJIYJS BBINOJHSETCS
Monyiasimu Bu3yanusauuu CBY nampumep, 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 CHUTYyallUIX W YCIOBHAX MOTyT mnpuMeHsThcsi CBY, mocTpoeHHbIE Ha pa3IHYHBIX
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 mnpoueccom (TII). OgHako HEOOXOAMMOCTh MHCTALISALMU AaHHOTO KiueHTckoro 110 B
OTIENBHBIX CIy4asX MOXET cJejlaTh MCIOJb30BaHWE €ro HEeBO3MOXXHBIM. C apyroil ctopoHsl, 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 BaXKHO JJISl PA3IMYHBIX WH)KEHEPHBIX W aJIMUHHCTPATUBHBIX CTaHIWK, HO PEAKTHBHOCTH U
Ha/I&KHOCTh TaKMX MHTEp(ECOB HMXKE, YTO MPAKTHUECKU HCKIIOYAeT MX HMCIOJB30BaHMs HA CTAHIMIX
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.
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1. HazHaueHue

Jannbrii Moayns aBwxkka(mMoaenu manHbix) CBY mpemnasHaden s GOpMUPOBAHHS JIOTUYECKON
ctpykTypsl CBY U ucnoiiHeHHsI C€aHCOB OTAENbHBIX 3K3eMIUIsipoB mpoekToB CBY. Taxxe Monynb
IPEIOCTaBIsIeT BCEe HEOOXOAUMbIE JaHHblE KOHEYHbIM Bu3yanuzatopam CBY kak mnocpeactsom
JIOKaNbHBIX MexaHu3MoB B3aumozeicTBust OpenSCADA, Tak u mocpencTBoM HHTepdeiica ynpaBiaeHHs
OpenSCADA s ynanéHHOro J0cTyta.

duHanpHasA BCPCHUH 3TOI'0O MOAYJIA CBY, INOCTpOCHHAA Ha OCHOBC JaHHOI'O MOOYJIA, o0ecIeuur:

- TPU YPOBHA CIOXHOCTH B (OpPMHUpPOBaHUM UHTEpdeiica BHU3yalIM3aluHd, MO3BOJSIOIINE
OpPraHUYHO OCBAaUBAaTh U MPUMEHATh HHCTPYMEHTAPHM 110 METOAMKE OT MIPOCTOTO K CIOKHOMY:
- ¢opmupoBaHue U3 HIAOJOHHBIX KaJApOB MyTéM Ha3HAa4YeHUs JAUHAMHUKH (6e3
rpaduIecKoil KOHPUTYpaIHH);
+ Tpaduueckoe (OpMUPOBAHHE HOBBIX KaJPOB MyTEM HCIOIb30BAHUS TOTOBBIX 3JIEMEHTOB
BH3YaJIM3aI[uu U3 OMOIHOTEKN (MHEMOCXEMBI);
« (opMupoBaHuE HOBBIX KaJpOB, IIA0JOHHBIX KaapOB M 3JEMEHTOB OTOOpaXCHHE B
OUOINOTEKH.
+ IIOCTPOEHUE HHTep(EiiCOB BU3yalM3allMd PA3IMYHOM CIIOKHOCTHU, HAYUMHAsT OT IPOCTBIX
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
CMELUMAIN3UPOBAHHBIX 1O/ 00]acCTh NPUMEHEHUs OUOIUOTEK KaApoB (HAmpuUMep BKIIOUEHHUE
KaJpoOB NapaMeTpoB, IpadUKOB M JAPYIHX OIIEMEHTOB C YBA3KOW HX JApPYyr C JpYyrom) B
COOTBETCTBHHM C TEOPHUEH BTOPUYHOIO MCIIOJIb30BAaHMSI U HAKOIIJIEHNUS;
+ TIOCTPOCHHE HOBBIX IIOJB30BATENBCKUX DJEMEHTOB BHM3yalM3allud MU  (OpPMHUPOBaHUE
CHEIHMATM3UPOBAHHBIX O] 00J1aCTh MPUMEHEHUs OUOIMOTEK KaJpOB B COOTBETCTBUU C TEOPHEH
BTOPUYHOTO UCIOJIb30BAHUS U HAKOIUICHUS,
+ OINHCaHUE JOTMKU HOBBIX IIA0JIOHHBIX KAJpPOB U IOJb30BATEIBCKUX 3JIEMEHTOB BHU3YyalH3allU
KaK IpPOCTBIMU CBA3SIMM, TaK M JIAKOHUYHBIM, IIOJHOLICHHBIM SI3IKOM IIOJb30BATEIbCKOIO
IPOrPaMMUPOBAHUS;
+ BO3MOXXHOCTb BKJIIOYEHHS B IIOJb30BaTEIbCKUE BJEMEHTHl BHU3yalu3aluud GYHKIUN (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 ...);
+  BO3MOXXHOCTb MOAKJIIOUEHHUSI K UCHOJHSIOUIeMycsi uHTepdeicy st HaOJItoIeHUsI U KOPPEKINH
neicTBuil (Hampumep, mpu OOyYeHHHM ONEepaTOpOB U KOHTPOJS B PEalbHOM BPEMEHHM 3a €ro
JEUCTBUSAMM )
+  BHU3YyaJbHOE IOCTPOCHUE PA3JIUYHBIX CXEM C HAJOXKEHHUEM JIOTHYECKUX CBSI3eH U MOCIIEAYOIIUM
LEHTPAM30BaHHbIM ~ UCIIOJIHEHHEM B  (QoHe (BU3yaJbHOE IIOCTPOEHHE U  HUCIOJHEHHUE
MaTeMaTHYECKUX MOJIENEH, TIOTHYECKHUX CXEM, PEJIEHHBIX CXeM U MHBIX IPOLEAYD);
«+ npenoctasineHue QpyHkiuii oobektHoro API B cuctemy OpenSCADA MOXeT MCHOIb30BaTHCS
IUISL yIIpaBIIeHHUs CBOMCTBaMU MHTep(delica BU3yaln3alny 13 MOJIb30BaTEILCKUX MPOLENYP;
+ TIOCTPOEHHE CEpPBEPOB KAaIpOB, JJIEMEHTOB BHU3yalM3allud M MPOEKTOB HHTEpPeNcoB
BU3YaJIU3aIH C BO3MOXXHOCTBIO 00CTY)KMBAHUS MHOKECTBEHHBIX KIIMEHTCKUX COCIMHEHUN;
« 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;
+ TuOKoe (OpPMHpPOBAHWE TPABWJ CHTHATU3AIMA U YBEIOMIICHHS C YYETOM U TIOAJIEPIKKOH



Pa3IMYHBIX CIOCOOOB YBEIOMIICHHUS,

+  TOJJCPXKKa IMOJIb30BATEIHCKOTO (DOPMUPOBAHUS MATUTPHI M IIPUPTOBBIX MPEATOYTCHHUMA IS
uHTepdeiica BU3yanus3aium;

+  TOJJIEp’KKa IMOJIb30BaTEIbCKOI0 (HOPMUPOBAHUS KapT COOBITUN MOJ pazauyHOe 000pyIOBaHUE
yIpaBJIeHUS U MOJIb30BATENbCKUE MTPEATIOUTEHUS;

+ moanepkka mpoduieil Mmoib30BaTeNei, MO3BOJAIONIAS OINPEeAesTh pa3IuYHble CBONCTBA
uHTEepdeiica Bu3yanusanuu (LBETOBas TraMMma, MIPUPTOBbIE OCOOEHHOCTH, MPEATIOYTHUTEIHHBIE
KapThl COOBITH);

+ TuOKOe XpaHeHHE U paclpocTpaHeHHe OMOIMOTEK BUIKETOB, KaJAPOB U MPOEKTOB UHTEP(PEHcoB
Bm3yanuzanuu B B/, mommepxkuBaembix cucremorr OpenSCADA; mpakTUYecKd MOJIb30BATEIIO
HY>KHO TOJIBKO 3aperucTpupoBaTh noiayueHHyo b/l ¢ naHHbIMU.

2. Kondurypauus u popmupoBanue uarepdeiicop CBY

Cam Moaynp HE COJCPXKHT HMHCTPYMEHTa BHU3yalnbHOTO (opmupoBanus untepdeiicos CBY,
OCHOBAaHHOTO HAa OJHOM M3 MEXaHM3MOB. Takue HHCTPYMEHTBI MOTYT HPEIOCTaBIATHCA MOIYJISIMHU
KoHeuHOH Buzyanuzanmuu CBY nanpumep, moaynem Vision Takoil HHCTPYMEHT NPEAOCTaBISAETCS.

XoTsi BuU3yalbHOrO HHCTpyMeHTa (opmupoBanuss CBY wMoxynemM He mnpenocraBisieTcs, Ui
yIOpaBlIeHUS JIOTUYECKOW CTPYKTYpOl TMpenocTaBiseTcs UHTep(eic, pealnn30BaHHBII Ha OCHOBE
untepgeiica ynpasiaeHuss OpenSCADA, a 3HauuT JOCTYHHBIM JUIS HCIIOJIB30BaHHSA B JIIOOOM
koH(puryparope cucrembl OpenSCADA. Jluanoru sToro uHtepdeiica paccCMOTpPEHBI Jjajee B KOHTEKCTE
paccMOTPEHHS apXUTEKTYPbl MOJYJIS ¥ €TO TaHHBIX.

3. ApxurekTypa

Jlrobas CBY mosker paboTaTh B ABYX pexuMax — pa3paboTKU U HCIONHEHUA. B pexxume pa3paboTku
dopmupyetcs unTepdeiic CBY, ero KOMIOHEHTHI M ONPEIEISIFOTCS MEXaHW3MBI B3auMojeicTBus. B
peXUMe UCIOMHEHUs BhINONHAETCs hopmupoBanue untepdeiica CBY u npousBoauTcs: B3auMoIeHCTBUE
C KOHEUHBIM I0JIh30BaTeNIeM Ha OCHOBE pa3zpaboTanHbix CBY.

Wurepdeiic CBY dopmupyercs U3 KaapoB, KaXkIblil U3 KOTOPBIX, B CBOIO ouepenb, opMUpYETCs U3
3JIEMEHTOB MPUMUTHBOB HJIU IMOJB30BATEIbCKUX 3J€MEHTOB MHTep(deiica. IIpu sToM monb3oBaTenbckue
ayIieMeHTHI nHTepdetica Takke GOPMUPYIOTCS U3 TPUMHUTHBOB WK APYTHX MOJIB30BATEIBCKUX AIEMEHTOB.
Takum oOpa3zoM obOecneunBaeTCs MEPAPXUYHOCTh M IMOBTOPHOE MHCIOJIB30BAHUS YK€ pa3pabOTaHHBIX
KOMIIOHEHTOB.

Kanpsl 1 nonb3oBaTenbCcKkye JIEMEHTHI pa3MelialoTcsi B OnbinoTekax BUIKETOB. 3 aneMeHToB 3THX
oubnnoTexk GopMUPYIOTCA TPOEKTH MHTepdeiicoB kKoHeuHol Bu3yanuzanuu CBY. Ha ocHoBe ke 3Tux
MPOEKTOB (POPMHUPYIOTCS CEAHCHl BU3yalIU3aIliH.

Onwucannas crpykrypa CBY npusenena Ha puc. 3.
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Puc.3 O6006mEnnas crpykrypa CBY.

[annas apxutektypa CBY mno3Bosiger peanns3oBarh NOJAEPKKY TPEX YPOBHEM CIIOKHOCTH IIpolecca
pa3paboTku uHTEpPHEHCOB yIPABICHHUS:

« @opmupoBanus uHTepdeiica BY(Bu3yanuzauuu M ynpaBieHHs) C IOMOIIbIO OMOIHMOTEKH
1a0JIOHHBIX KaJPOB IyTEM MOMEIICHUS A0JIOHOB KaIPOB B MPOCKT U Ha3HAUCHUS TUHAMUKH.
« B nomnonHeHMu K nepBoMy YpOBHIO IPOM3BOAUTCA (POpMUpPOBaHHE COOCTBEHHBIX KaJIpOB Ha
OCHOBE OMOTMOTEKM MPOM3BOJIHBIX M 0a30BBIX BUKETOB. BO3MOXXHO Kak MpsMoe Ha3HAYCHHE
JTMHAMUKHU B BUJDKETE, TaK U TIOCIIeaytolee e€ Ha3HaAYCHHE B TIPOCKTE.
+ B [jomomHeHMH KO BTOpPOMY YPOBHIO TIPOM3BOAMTCS CaMOCTOATENbHOE (OPMHPOBAHUE
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IIPOM3BOJHBIX BUJ/KETOB, HOBBIX LIA0JOHHBIX KaJpoOB, a TaKXe KaJIpoB C HCIOJIb30BAHUEM
MeXaHU3Ma OIMCAHUS JIOTMKH B3aMMOJCHCTBHS M 00paOOTKM COOBITUH Ha OJHOM M3 SI3BIKOB
MIOJIB30BATEIBCKOIO porpamMmMmupoBanus cucreMsl OpenSCADA.

3.1. Kaapsbl 4 3j1eMeHThI 0TOOpaKeHUsI(BUIKETHI)

Kanp — 370 0KHO, HEMTOCPEICTBEHHO MPEA0CTaBIsIoIIee HHYOPMAIMIO 1T0JIb30BATENI0 B rpaduuecKkoit
W/WIM TEeKCTOBOM Qopme. ['pynma B3anMOCBSI3aHHBIX KaapoB ()OPMHUPYET LENBHBIA ITOJBb30BaTEILCKUI
unrepdeiic BY.

Conmepxumoe kaapa Gopmupyercs U3 3JIEMEHTOB OTOOpaKeHUs(BUKETOB). BHIKETHI MOTYT OBITH
0a30BBIMH TPUMHUTHBAMU (pa3jiuvHbIC IIIOCKHE (UTYpBI, TEKCT, TPEHA W T.A1.) W TPOWU3BOJHBIMHU
(chopmupoBaHHbIe U3 0a30BBIX WIIM APYTHX MPOMU3BOJHBIX BUIKETOB). Bee BUIKETH TPYNIMPOBAHBI 110
oubnuorekaM. B mpouecce paboThl Mosb30BaTeNh MOKET (HOPMHPOBATH COOCTBEHHbIE OMOIMOTEKH
MIPOU3BOTHBIX BUIKETOB.

CoOCTBEHHO KaJjp TakXKe SIBISETCS BHKETOM, KOTOPBIA HMCHOJIB3YETCS B POIU KOHEYHOTO 3JIEMEHTa
BU3yaIU3alMi. A 3TO 3HAYUT, YTO OMOIMOTEKM BUJ/KETOB MOTYT XPaHUTh M 3aroTOBKU KaJIpoB, U
1a0JIOHBI Pe3yAbTHPYIOIIUX CTPAHHIL ITOJIb30BATEILCKOr0 HHTEpdeiica.

Kanpel u BHIKETHI SBISIOTCS MMACCHBHBIMH JJIEMEHTaMH, KOTOPbIE OOBIYHO HE COJEp)KaT CBS3EH C
TUHAMHUKOW ¥ JPYrUMH KaJpaMd, a TOJIbKO MPEIOCTaBISAIOT MH(OpPMAIMIO O CBOMCTBAX BHUKETa U
XapakTepe TUHAMHUKU(KOH(PUTYpaInu), TMOIKII0YaeMO K CBOHCTBAM Kajpa. AKTUBUPOBAHHBIC KaJphl,
T.€. COJIepIKAIINe CChUIKU Ha AUHAMUKY U aKTUBHBIE CBSI3U, (POPMUPYIOT MOJIH30BATENbCKUNA UHTEpPEIiC 1
XpaHITCS B MPOEKTaXx. B HEKOTOPBIX Ciayyasx BO3MOXXHO MPsIMOE Ha3HAYCHUE JUHAMHKU B 3arOTOBKaxX
KaJIpOB.

[Tpon3BoIHBIE KaIpPbI/BUIKETHI MOTYT COJEpXkaTb IPYrue BUKETHI(BIOXKEHHBIE), KOTOpPbIE MOTYT
OBITh CKJIEEHBI(CBSI3aHbl) JIOTUKOW OJIMH C JPYTUM C IOMOILBIO OJHOTO M3 SI3bIKOB IOJIb30BATEIBCKOIO
nporpamMMupoBanus, foctynHoro B cucreme OpenSCADA (puc.3.1.1).
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Puc.3.1.1 IIpumMep cTpyKTypbl NPOU3BOJHOTO BUKETA.

Bumpker siBiisieTcst 371eMEHTOM, IMOCPEACTBOM KOTOPOTO 00eCTIeYMBAETCS:
+ BH3yaJM3alus olepaTUBHON U apxuBHOU nHdopmauuu Beaenus TII;
+ CUTHanu3auus npo HapyueHus senenus TII,
+ IepekirodeHue Mexay kagpamu TII;
+ yIpaBlieHHE TEXHOJOTHYECKUM 000pyAOBaHUEM U nlapameTpamu BeneHus TII.

Hacrpolika 1 cBsI3bIBaHHE BUKETOB IPOU3BOJUTCS IIOCPEACTBOM MX CBOMCTB. POIUTENBCKUM BUIKET
U BUWIKETHL, COJEpKalhecs B HEM, MOTYT JONOJHATHCS IOJb30BaTENbCKUMU CBoiicTBamu. B
HOCJEICTBUM IOJb30BATENBCKUE M CTAaTUYECKHE aTPUOYTHI CBS3BIBAIOTCS CO CBOMCTBAMH BIIOYKEHHBIX
BU/IKETOB MOCPEJCTBOM BHYTpPEHHEW JIOTUKU. I oToOpaskeHus: TUHAMHUKU (T.€. TEKYIIHX U apXHUBHBIX
JNAHHBIX) CBOMCTBAa BHUKETOB JAMHAMU3HPYIOTCS, T.€ CBA3BIBAIOTCS C aTpuOyTaMHu MapameTpoB
OpenSCADA wunu cBoWcTBaMHM Jpyrux BUDKETOB. lcmonib3oBaHue Il CBSI3bIBAHUS BJIOKEHHBIX
BHUJKETOB BHYTPEHHEH JIOTMKON JOCTYHHBIX SI3BIKOB IOJIb30BATEIBCKOTO MPOTrPaMMHUPOBAHUS CHUCTEMBI
OpenSCADA cHMMaeT BONpOC peain3aliuil CI0KHOM JIOTUKU BH3yalM3alluu, oOecreynBasl TeM CaMbIM
BBICOKYIO THOKOCTb. IIpakTHuecku MOKHO coO34aBaTh IOJHOCTHIO JUHAMH3UPOBAHHBIE KaJpbl CO
CJIO’KHBIMU B3aMMOCBSI35IMU Ha YPOBHE IOJIH30BATENS.

Mexny BUIKETAMM Ha pa3iIW4HBIX YPOBHSIX HMEPAPXUHM BBICTPAUBAIOTCS JOCTATOYHO CIIOXKHBIC
HACJICICTBEHHBIE CBSI3U, KOTOpBIE OINPEAEINSAIOTCS BO3MOXKHOCTBIO HCIOJB30BAaHUS OIHHUX BHJIKETOB
APYyruMu, Ha4yuHas C 6I/I6JII/IOT€‘-IHOFO BHJ’KE€TAa U 3aKaH4YMBas BUJPKCTOM CCEaHCA. I[JISI PAa3BACHCHUA 3THUX
0COOEHHOCTEHN B3aMMOJEUCTBHUS Ha puc. 3.1.2 M300pa’keHa HMCUYEPTBIBAIONIAS KapTa «HUCIOJIb3YIOIIETO)
HaCJEe0BaHUS.




T

ApUMUMUE

LW

OUBAUDMEYH.
audxem

LW ||

KoHmelHepH.
BuBAUOmeyH. suckem

audxem

e
LAV W
KoHMelHepH. =<
LB et s
BubuomeyH. f !
ol et - L. w2
KOHmelHepH.
sudxem
(LA MV
L W4 KOHMeIHEPH.
audxem
GubnuomeqH.
audxem —|
Bubnuomeru sudxemos u npoermil KoneuRsx BY L Ceancs) UChONHERUR,

Tepwmransdeli BumeaeT — KOHEYHBI 3NemeHT Buayanw3auuu, wnv NpumuTWME. Ha cTopoHe
BHayanuaauWu nprobpeTaseT COOTEBETCTEYIOW WA BMayankeHei obpaa.

EMANUOTZYNHIA  suineaT — Xpadumeld GuGnuoTekoil BumxeT. O6A3aTeneHO HacnegyeT
BUayaneHsld 00pa3a TepMUMHankeHOrD BUOXEeTa W NepeonpefendeT ero  AaHHee.
HacnenoeaHwe TepMUHanNbHOMO BUIXeTa MOWET OblTk Kak NpAMoe, Tak W NOCpedcTEOM
HECKONBbKWX NPOMEHYTOMHEIK 3MEMEHTOR.

MonTeiHepHsi anmier Guanworem — dakTMYeckn ABNAETCA CChINKOA Ha ApYrol BWDKeT B
BuonuoTeke (LW2W1 -= LW1) MnKW ccbinky KoHTelHepa OWbnvoTekd (LW3I W1 -=
LVW2.W1).

CTpaHuua npoekTa — SNeMeHT uHTepdelca Bu3yanu3auun W ynpaenedua (BY) - cTpaHuua,
WMCNoNe3yeTcA ANA  NOCTPOSHWMA  Mepapxudeckoro  WHTepdelica BY  KoHeuwHoro
nons3aceaTenA.

CTpaHuqHel BwmeeT — SnNemMeHT cTpaHuUbl, JoonpedenAioWnid gaHHble GubnuoTeuvHoro
EHIHETa K Hy0am CTpaHuUkl NpoekTa.

Crpanuua ceanca — CTpaHvua ceaHca OnA WCNOoNHEeHWA CTpaHWUel NPoekTa B KOHTEKCTE
LensHoro MHTepdelica BY.

Bumer ceadca — 3NemMeHT KOHEeYHOoW BWayanuaauwu. BelcTpawBaloTcA B MepapxuYeckylo
3EBMCUMOCTE, COOTBETCTEYHUWYH  HacnNeloBaHWK  TepMWHankHbIX  BUOMETOE B
KOHTEHHEPHLIX BUoHeTax BUBNMOTEKH BUOMETOR M NpoekKTa.

Puc.3.1.2 Kapra «ucnons3yromero» HacaeA0BaHUsI KOMIIOHEHTOB KOHIIETIITAN/ IBIKKA

Ha ypoBHe ceaHCOB BUIXKET COJACPKUT Kaap 3HAUCHUH MPoLEeAyphl 00cuéTa. ITOT KaJp UHUIIUHPYETCS
U WCIIOJIb3YETCS B Clydae HaJIM4HUs MPOIeIyphl 00cuéTa. B MOMEHT HHHIIMATH3AIUHN CO31aéTCs IIEPEUYCHb
[apaMeTPOB IMPOLEAYPbl U BBINOJIHACTCS KOMIWIALMSA INPOLEAYPbl ¢ 3TUMM [apameTpaMyu B MOJIYJIE,
peaM3yroneM BBIOPAHHBIM S3BIK MPOTPAMMHPOBAHUS U 3aKOJUPOBAHHBIM ITOJIHBIM UMEHEM BHJIKETA.
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CxoMmnunupoBanHasi (yHKUIUS MOAKIIOYAETCS K KaJpy 3HAuYeHUU mpouenypsl obOcuéra. [lanee
BBITIOJIHSIETCS] BBIYUCIICHUE C IEPUOJIMYHOCTHIO CEaHCa.

Breruucnenne n 06paboTka BUKETa B 1IETIOM BBITIONHSAETCS B CICAYIOIICH MOCIEI0BATEIIBHOCTH:

BbIOMpPAETCst COOBITHS, TOCTYIIHbIE HA MOMEHT BBIUMCIICHUS U3 aTpudyTa “‘event” BUIKETA;
COOBITHSI 3arpy’Kal0TCs B IMapaMeTp “‘event’” KaJapa BEIYUCIICHHS,

3arpy’KaroTcsl 3HAUYCHMsI 110 BXOJIHBIM CBSI35M B KaJIp BBIYUCIICHUS;

3arpy’kKaloTCsl 3HAYCHHUs CIICHUABHBIX IMepeMeHHbIX B kajap Bbruucienus (f frq, f start u

f stop);

3arpy»KaroTcs 3HAYCHUS BHIOPAHHBIX TAPaMETPOB BUKETA B KaJIp BBIYUCIICHUS;
BBIUUCIICHHE;

BBITPY3Ka 3HAYCHHI KaJipa BBIYUCIICHUS B BEHIOpAHHBIC MTapaMeTPhl BUIKETA;
BBITPYy3Ka COOBITHS U3 MapameTpa “‘event” Kajpa BbIUUCICHUS;

00paboTka coOBITHI U Mepeaya HeoOpaOOTaHHBIX HA YPOBEHb BBIIIIE.
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3.2. IIpoekTt

HemnocpencTBenHass KOHGUrypalus ¥ CBOMCTBA KOHEYHOTO MHTEepdelica BU3yalnn3aliy CONEpKAThCs B
npoekTe uHTepdeiica Busyannzauun CBY. MoxeT ObITh CO31aHO MHOXECTBO MPOEKTOB MHTEp(dercoB
BU3yaJTH3aIUH.

Kax/ip1if mpoeKkT BKIIIOYAeT Kaapbl U3 OMOIHMOTEK KaapoB/BumkeToB. Kaap npeaocTaBiasieTr MHCTPYMEHT
JUISL IPUBSA3KU JTUHAMHMKU K ONMMCaHHBIM B HEM cBolcTBaM. Bce cBolicTBa Kajpa MOTYT ObITh CBSA3aHbI C
JUHAMUKOM MM pa3pelieHbl KOHCTAHTaMH, a MOTYT BBICTYNaTh B POJIM IA0JOHA 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 cucteMbl OpenSCADA nns mpocToro
MoHMTOpUHTa. [lpuMepoM TakuMX OJHOTUIHBIX KaJpOB MOTYT OBIThb: TPYIIbl KOHTYPOB, TI'PYIIIBI
rpaMKoOB, HMPOTOKOJBl M pa3lUYHbIE CBOJAHBIE TAONUIBL. MHEMOCXEMbl TE€XHOJOTHYECKUX IPOLECCOB
PENKO MOATAIAIOT MOJI TAKYIO CXeMy U OyayT (popMUpPOBATHCS MPSIMO B OMUCAHUH KaJIpa.

Jlis mpenocraBieHUsT BO3MOKHOCTH CO3JIaHMsI CIIOKHBIX Hepapxuueckux uHrepdelicoB BY kanpsl,
NIOMELIEHHBIE B IIPOEKT, MOTYT TIpYNNHUPOBAThCS IYTEM MMEHOBAaHUS B HMEPAPXUYECKOM BUAEC U
COOTBETCTBYIOIIECH BH3yalu3allMM B BHUJE JepeBa. B mpupauy k 3TOMy NpeayCMaTpUBAETCS MEXaHU3M
aCCOLIMAaTUBHOI'O OIMCAHUS BbI30Ba KaJIpOB IIOCPEICTBOM PETYIISIPHBIX BBIPAXKEHHIA.

[Tpumep mepapXU4ecKOro MpEACTaBICHHUS KOMIIOHEHTOB IPOEKTa Kiaccuueckoro uHrepdeiica BY
TEXHOJIOTHYECKOTO MPOLECcca ¢ OMUCAHUEM BBIPAKEHUN CTaHIAPTHBIX BHI30BOB IIPUBEEH Ha pHcC. 3.2.
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-0C1: CTyneHs HU3KOM OaBnEHWA

=MH: MHeMocxeMbl
101 OC! MH. K101
FIJ2 01 OCt MH. K201
K301 OC! MH. K301
Fiadr Mpynnel kagpoe OCT Kadr
LGraph: Mpynnel madgivkoe 0OC1 .Graph

LOC2: CTyneHk BeICOKOMD AABNEHMA

~MH: MHeEMOCKEMEI
kU102 OC2 MH. KU102
kU202 OC2 MH. KU202
kU302 OC2 MH. KLU302
Hadr: Mpynnel kappoe OC2 Kadr
LGraph: Mpynnel mpadivkoe OC2.Graph
KoHTedHep — BupTyanbHbld KOHTERHER EWOMETOE
Kagp — PeansHuii EngxeT

MprMepkl BbI30BOB
+ Tuna kagpa HeszasWcWMo oT obbekTa curHanwaayun (OC):
Tekywan:  QC1.MH. KU1
Bl 308! ¥ Kadr
Peaynetat: OC1. Kadr KLU101 1
« [Mpyroro OC c coxpadHeHWeEM TUNa Kagpa:
Tekywan:  QC1.MH. KU1
Bl 30E: ocar
Peaynetat: QC2.MH.KLU102

Puc.3.2 HUepapxuueckoe npeacTaBiIeHUs] KOMIIOHEHTOB ITPOEKTa KJIacCHYeCKoro nuTepdetica BY
TEXHOJIOTMYECKOI0 IpoLecca.

B cootBercTtBuuM ¢ puc.3.1.2 00BEKTHI CecCHM MPOEKTAa HACIEAYIOTCS OT aOCTPaKTHOrO OOBEKTa
“Widget” U MCHONB3YIOT COOTBETCTBYIOIIME OOBEKTHI MpoekTa. Tak, ceccust («Session’) HCMOIB3YET
poekT («Project”) u popmupyet pa3BépHyToe nepeBo Ha ocHoBe Hero. Ctpanuiia npoekra “Page” nmpsamo
ucnonb3yercst crpaHuueil ceccun «SessPage". OcranbHble 00beKkThl («SessWdg") pa3BopauuBaroTcst B
COOTBETCTBUU C UEPAPXHUEHN IJIEMEHTOB CTpaHuIlsl (puc.3.1.2).

B nonosiHenue k ctaHIapTHBIM cBOiicTBaM abcTpakTHOro Bupkera («Widget») ajeMeHTsl CTpaHULbl U
CaMHU CTPaHULBI CECCUU IOJIY4YarOT CBOMCTBA: XpAHEHUs KaJpa 3HAYCHUN BBIYUCIUTEIILHON MPOLELYPHI,
obcuéra mporeayp W MexaHu3M o0paboTku coObITHH. CTpaHUIBI CECCHU B JOIMOJTHEHHE KO BCEMY
coJiepKaT KOHTEHHep cIenyroIuX no uepapxuu crpanui. Ceccus B 1IEJIOM OOCUUTBIBACTCS C YKa3aHHOU
NEPUOANYHOCTHIO U B NOCIIEOBATEILHOCTH:

+ «CrpaHnna BepxXHEro ypoBHm» -> «CTpaHHLIa HUKHETO YPOBHS»
+ «Bumxer HHKHEro ypoBHs» -> « BUIKET BEpXHETO yPOBHS»

Takass MOJIUTHKA MO3BOJSET OOXOAUTH CTPAHUIBI B COOTBETCTBUHM C HepapXued, a COOBITHSIM B
BHJIKETaX BCIUIBIBATH HA BEPX 3a OJAHY UTEPAIUIO.

B ceccun peanuzoBaHa nojsiepkka crieluaibHbIX CBOWCTB CTPAHUIL
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+ Container — CTpaHULA SBJISETCS KOHTEHHEPOM JJIS HUOKEIIEXKAIUX CTPAHMILL;

« Template — ctpanuua siBiIETCS MAOIOHOM ISl HIDKEJIEKAIUX CTPAHMIL;

- Empty — mycras, HEAKTHUBHAas, CTPAaHMIA; 3TO CBOWCTBO MCHOJB3YETCSI COBMECTHO CO
cBoiictBoM Container A OpraHU3aLMK JOTUYECKMX KOHTEHHEPOB.

Ha ocHOBe 3TuX CBOMCTB peaIn30BaHbl CICAYIOIINUE TUIIbI CTPAHUIL;
« Standard — CrangapTHas cTpaHulla (HE YCTAHOBJIIEHO HHM OJHO M3 CBOMCTB). fBisercs
IIOJIHOLICHHOM KOHEYHOM CTPaHULIECH.
« Container — IlonHOILIEHHAs CTpAaHUIIA CO CBOMCTBOM KoHTelHepa (Container).
« Logical container — Jlornueckuii KOHTEWHep, (PaKTUYECKH He SBISIONIUICS CTpaHULEH
(Container|Empty). BBITIOJIHSIET CBOWCTBO MPOMEKYTOYHOTO M TPYNIUPYIOIMIETO 3JEMEHTa B
JIepEeBE CTPAHMIL.
« Template — Ctpanunia mabnon (Template). Yucras mabnoHHAs CTPaHMIIA WCIIONB3YETCs IS
onucaHusi OOUINX CBOICTB U JOOMPEIEICHNUS UX B YACTHOM IOPSJIKE BO BIOXKEHHBIX CTPAHHIIAX.
« Container and template — Ctpanuna mabnoH u koHteiinep (Template|Container). CoBmemiaet
(GyHKIMM 11a0JI0Ha U KOHTEIHepa.

[lepexntodeHue, OTKpBHITHE, 3aMEUICHHE M HaBHUTallMs IO CTPAaHHUIIAM peall30BaHbl HAa OCHOBE
00pabOTKH COOBITHI TIO CIICHAPUIO B aTpUOyTe aKTHBHOTO BUKeTa “‘evProc”. CieHapwuii 3Toro arpudyra
3aITUCHIBACTCS B BUJIC CITUCKA KOMaH/I C CHHTaKCHCOM: <event>:<evSrc>:<com>:<prm>. [ ne:

«  event — 0XKHIAEMOE COOBITHE;

+ evSrc — MyTh BJIOXXCHHOTO BHKETA-HCTOYHHKA COOBITHS;
+ Ccom — KOMaHJIa CECCUU;

«  prm — mapameTp KOMaHJIbl;

Peanm3oBaHbl clieayronme KOMaHIbl:
« open — OTtkpbITHE cTpaHuIlbl. OTKpbIBacMas CTpaHHIIA YKa3bIBaCTCs B MapamMeTpe <prm> Kak
Ha MIPSAMYIO, TaK U B BUJIE madyoHa (Hanpumep: /pg_so/1/*/*).
« next — OTKpbITHE chenyromeii ctpanuilpl. OTKpbIBaeMasi CTPAaHHIIA YKa3bIBACTCS B TIApaMeTpe
<prm> B Bujie mabona (Harpumep: /pg._so/*/*/$).
« prev— OTKpbITHE NpEAbIIYIICH cTpaHullbl. OTKphIBaeMasi CTpaHUIA YKA3bIBACTCS B TApaMETpe
<prm> B Buji¢ mabiona (Harpumep: /pg._so/*/*/$).

CrierinaabHBIE CHMBOJIBI ITA0JIOHA PacITMPOBBIBAIOTCS CISIYIOIIUM 00pa3oM:
« pg so — TpsaMoe UM TpedyemMoil cTpaHuibl ¢ mpedurcoMm. Tpedyer 00s3aTeNBLHOTO
COOTBETCTBHSI M UCTIONIB3YETCS TS MACHTU(PUKAIIMN TPEIBIAYIIEH OTKPBITONW CTPAHHMIIBI,
« | — uMs HOBOUM cTpaHwmIbl B oOiieM mytu 0e3 mpedukca. rHopupyercss mpu oOHaApYyKEHUU
NPEIbIAYIIEH OTKPBITOW CTPAHUIIBI;
« *_— cTpaHuia OepETcs ¢ UMCHHU NPEIBIAYIIEH OTKPHITONW CTPAHUIIBI HITH TTOICTABIISICTCS TIepBast
JOCTYITHASI CTPAHMIIA, €CJIH MIPEIBIIYIAst OTKPBITAsi CTPAHUIA OTCYTCTBYET;
+ 8§ — yKkaspIBaeT Ha MECTO OTKPBITOH CTpPaHHMIIbI, OTHOCHTEIHHO KOTOPOH HEOOXOIUMO HCKATh
CJIEYIOIIYIO WJIH MIPEIbIIYIIYIO.

Jliist noHuMaHust paboThl MEXaHU3Ma Ma0I0HOB MPUBEIEM HECKOJIBKO PEATbHBIX IIPUMEPOB:
« [lepexmouenue 06vekma cueHaMU3ayUU:
Komanna: open:/pg_so/2/*/* beino: /pg_so/pg_1/pg mn/pg 1 Cramno: /pg_so/pg 2/pg mn/pg 1
« [lepexnouenue suoa:
Komanpna: open:/pg_so/*/gkadr/* Bruno: /pg_so/pg_1/pg mn/pg 1 Crano:
/pg_so/pg 1/pg gkadr/pg 1
«  Credyrowasn/npedvioywas cmpaHuya uoa:
Komanpa: next:/pg_so/*/*/$ beino: /pg_so/pg_1/pg mn/pg 1 Crano: /pg_so/pg_1/pg mn/pg 2

B kauectBe nmpumepa HpI/IBeI[éM CI_[eHapI/Iﬁ obecneueHus pa6OTI>I TJIaBHOU CTPAaHUIIbL I/IHTCp(1)CI\;IC8.
II0JIb30BATECJIA:
ws_BtPress:/prev:prev:/pg so/*/*/$
ws_BtPress:/next:next:/pg so/*/*/$
ws_BtPress:/go mn:open:/pg_so/*/mn/*
ws_BtPress:/go_graph:open:/pg_so/*/ggraph/*
ws_BtPress:/go_cadr:open:/pg so/*/gcadr/*
ws_BtPress:/go view:open:/pg so/*/gview/*
ws_BtPress:/go_doc:open:/pg so/*/doc/*
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ws_BtPress:/go_resg:open:/pg so/rg/rg/*
ws_BtPress:/sol:open:/pg so/1l/*/*
ws_BtPress:/so2:open:/pg _so/2/*/*
ws_BtPress:/so3:open:/pg so/3/*/*
ws_BtPress:/sod:open:/pg so/4/*/*
ws_BtPress:/so5:open:/pg so/5/*%/*
ws_BtPress:/so6:open:/pg so/6/*/*
ws_BtPress:/so7:open:/pg so/7/*/*

ws BtPress:/so8:open:/pg so/8/*/*
ws_BtPress:/so9:open:/pg so/9/*/*
ws_BtPress:*:open:/pg control/pg terminator

B cBsi3Kke ¢ BBIIICONMMCAHHBIM MEXaHW3MOM Ha cTopoHe Bu3yanmuzamuu (RunTime) moctpoena noruka
perynupyomas, KakuM o0pa3oM OTKphIBaTh CTpaHMIbl. Jlormka mocTpoeHa Ha cleAyroUIMX aTpudyTax
6a3zoBoro snemeHTa “Box”:

+ pgOpen — Ilpusnak «CTpaHHUIAa OTKPHITA.

+ pgNoOpenProc — Ilpusnak «/ICTIONHATH CTpaHUILY JaXXe €CIIM OHA HE OTKPBITa».

« pgOpenSrc — CoaepxuT ajpec BUIKETAa WIM CTPAHUIIBI, OTKPBIBIIEH Tekyllyro. B ciydae
BJIOKEHHOTO KOHTEMHEPHOTO BHJKETAa 3[I€Ch COJEPKHUTCA aApec BKIIOYAEeMOW cTpaHullbl. [{ns
OTKPBITHSI CTPAHMIIBI U3 CKPUIITA JOCTATOYHO 3/1€Ch YKa3aTh aApec BUIPKETA-UCTOYHUKA OTKPBITHS.
« pgGrp — I'pynna crpanuu. Mcnonbs3yeTcs s CBA3KUM KOHTEMHEPOB CTPAHUI] CO CTPAHULIAMU B
COOTBETCTBHH C OOIIEH TPYIION.

Jloruka omnpezenenust ciocod0a OTKPBITUSL CTPAHUI] padOTaET CIEIYIONTUM 00pa3oM:
+ €CIIM CTpaHWIIa UMEET TPYIITY ‘“‘Mmain” WIK COBMAIACT C TPYNIOW CTPAHHIIBI B TJIABHOM OKHE
WJIM HET CTPAHULIbI Ha TJIABHOM OKHE, TO OTKPBIBATh CTPAHUILy B TJIABHOM OKHE;
+  €CJIM CTPaHUIa UMEET TPYIITy, KOTOpas COBNAJAET C TPYIION OJTHOTO U3 KOHTEHHEPOB TEKYILEH
CTPAHMIIbI, TO OTKPBITh B ’TOM KOHTEUHEPE;
+ ©CITM MCTOYHUK OTKPBITUS CTPAHHUIIBI COBIAMACT C TEKYIICH CTpaHMIICH, TO OTKPHITh B BHJIC
JOTIOJTHUTENBHOTO OKHA HaJ TeKYIEeH CTpaHULEH;
.+ TepenaTh BBI30B Ha 3aIpOC OTKPBITHS JOMOJHUTEIBHBIM OKHAM ¢ 00pabOTKOW Yy KaXKIOro IO
IIEPBBIM TPEM ITYHKTaM;
+ €CIIM HUKTO M3 POACTBEHHBIX OKOH HE OTKPBUI HOBYIO CTpPaHUILy, TO OTKPBHITb €€ Kak
POJICTBEHHOE OKHO IJIaBHOI'O OKHA.
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3.3. Tembl 0TOOpaKEHUS

M3BeCTHO, YTO YEJIOBEK MOXKET MMETh MHIMBUAYaJIbHbIE OCOOEHHOCTH B BOCHPHUATHM IpadudecKoi
uHpopmanuu. Ecnu 3TM 0COOEHHOCTH HE YYUTBIBAaTh, TO MOXKHO IOJIYYUTh HEMPHUATHE M OTTOPKEHUE
nosip3oBarenst k uHTepdeiicy BY. Takoe Hempusitue W OTTOpKEHHE MOXKET MPHUBECTH K (aTaabHbIM
omnOkaM mpu ympasineHun TII, a Taxke TpaBMUPOBaTb YEJIOBEKa IOCTOSHHOM pabOTON C TakuM
unteppeiicom. B SCADA cucremax NpUHSTHI COTJIAIIEHUS, KOTOPHIE PErJIaMEHTUPYIOT TpeOOBaHUS IO
CO3/1aHMI0 YHUUIMPOBaHHOTO MHTep(delica BY HopmanbHO BoCpuHMMaeMoro OOJIBIIMHCTBOM JIOAEH.
[Tpu 3TOM MPaKTHUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIt0JIE ¢ HEKOTOPBIMU OTKJIOHEHHSIMH.

C nenbro ydecTb 3TO OOCTOSITENBCTBO U INPENOCTAaBUTh BO3MOYKHOCTh LIEHTPAIM30BAaHHO M IPOCTO
U3MEHATh BU3yallbHbIE CBOMCTBa HHTepdeiica B Mojayle IUIAaHUPYETCs peanu3alus MeHelXepa TeM
uHTepdelica BU3yanu3arum.

[Tonp3oBaTeneM MOXKET ObITh CO3[JAHO MHOXKECTBO TE€M, Kax/iasi U3 KOTOPBIX OyJeT XpaHUTh I[BETOBBIE,
MIPUQTOBBIE U IPyTHE CBOIMCTBA 3JI€MEHTOB Kajpa. [IpocTast cMeHa TeMBbl MO3BOJIUT OBICTPO MPEoOpPa3UTh
uHtepdeiic BY, a BO3MOKHOCTh Ha3HAUYEHUS! MHAUBUAYAIBHOM TEMbI B IPOQHIIE OJIb30BATENS TO3BOJIUT
YUYECTh €TI0 MHIUBUAYaTIbHbIE 0COOCHHOCTH.

st moaaep KKu 3TOM BO3MOXKHOCTHU MPHU CO3JJaHUM KaJpOB HEOOXOIMMO yKa3bIBaTh 1[BETA, IIPUDTHI U
Jpyrue CBOMCTBA BU3yallM3allui HE PSMO, a Uepe3 UMsI CBOUCTBA/TPYIIIBI B TEME.

3.4. CoObITHs, HX 00PA0OTKA M KAPTHI COOBITHI

VYunutbiBasg CHEKTp 3aAad Uil KOTOPBIX MOXKET ucrnoib3oBaThesi cucrtema OpenSCADA, HykHO
OPEeIyCMOTPETh M MEXaHU3M YIPABICHHUS HHTEPAKTUBHBIMU MOJb30BATEIBCKUMHU COOBITHSMU. OTO
CBA3aHO C TEM, YTO IPU PEIICHUU OTAENIBbHBIX 3aJady BCTpaMBAaEMbIX CHUCTEM YCTPOMCTBAa BBOJA U
yIpaBJIEHUS] MOTYT 3HAUUTENIbHO OTIMuaTca. BrpodeM JOCTaTouHO B3IJISIHYTh HAa OOBIYHYIO O(QHCHYIO
KJIaBHATypy M KJIaBUATypy HOyTOyka 4TO OBl CHATH JIOOBIE COMHEHHUS O HEOOXOAMMOCTH MEHeIKepa
COOBITHH.

Menemkep coObITUI JTOJKEH paboTaTh, MCMOJNB3Ys KapThl coObITHH. Kapra coObITHII — 3TO CIUCOK
MMEHOBAHHBIX COOBITHH C YKazaHuEeM €ro IMIMpOUCXOKICHHA. HpOI/ICXO)KZ[GHI/ICM COOBITHS MOJKET OBITH
KJIaBHATypa, MAHUIYJISITOP MBIIIY, JUKOUCTUK U T.A. IIpn BO3HMKHOBEHUM COOBITHS MEHEIKep COOBITHI
umeTr €ro B aKTHUBHOM KapT€ U COIOCTAaBJISICT C MMCHCM coObITHs. COIIOCTaBIEHHOE HMSI COOBITHS
MOMEIIAeTCsl B ouepesb Ha 00paboTKy. BumkeTsl B 3TOM ciydae JOHKHBI 00padaThiBaTh MOIYYEHHYIO
ouepeib COOBITHIA.

AKTHBHAs KapTa COOBITHI yKa3bIBaeTCs B MPO(UIIE KaXKIOTO MOJIb30BATENsI WM YCTAaHABIMBACTCS 1O
YMOJTYaHHIO.

B 1ienoM nperycMOTpeHbl YeThIpe TUIIA COOBITHIA:
+ coObITHs 00pa3oB CBY (mpedukc: ws_), Hanpumep, COOBITHE HAXaTUsl KHOTIKK — ws_BtPress;
+ KJIaBHUIIHBIE cOOBITUS (npedukc: key ) — Bce coObITHS OT KIaBHATyphl M MBIIIM B BHUIE —
key presAltl,
+ TOJIb30BaTeIbCKUE COOBITUSA (MPEUKC: UST ) TEHEPUPYIOTCS TMOJIb30BaTeNleM B MPOIEAypax
00cuéTa BUKETOB;
+ ManMpoOBaHHBIE COOBITHS (TIpeduKc: map ) — COOBITHS, MOTYyUYEHHBIE U3 KApThl COOBITHIA.

Camo coObITHE TpeIcTaBisieT Mano WH(pOpMAIH, 0OCOOCHHO eClIM ero o0padoTKa MPOUCXOIUT Ha
ypoBHsIX BbIme. Jyisi omHO3HAUHOW WIEHTH(UKAIUU COOBITHS M €r0 WCTOYHHKA COOBITHE B IIEJIOM
3alUChIBACTCA CIeqYyIOUMM obpa3oM: «ws_BtPress:/curtime». I'ne:

ws_BtPress — coOBITHE;
/curtime — TyTh K JJOYEPHEMY JIEMEHTY, CTEHEPUPOBABIIIETO COOBITHE.

B Ttabmune 3.4 mpuBenéH mepevyeHb CTAaHNAPTHBIX COOBITHH, MOAAEPXKKAa KOTOPHIX JOJDKHA OBITh
obecrieuena B Buszyanuzaropax CBY.
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Taonuya 3.4. CtannapTHble COOBITUS

Id ‘Olmca}me

Knasuamypnuie coowimus: key_[pres|rels][Ctrl|Alt|Shift] {Key}

*SC#3b CkaH KOJT KJIaBUIIIH.

*#2cd5 Ko He nMeHOBaHHOH KIaBHUILIH.

*Esc “Esc”.

*BackSpace VY nanenus npeaplaAynero CUMBoJia — “<--».
*Return, *Enter BBoxg — “Enter”.

*Insert BcraBka — “Insert”.

*Delete VYnanenue — “Delete”.

*Pause [Tay3a — “Pause”.

*Print [Teuats skpana — “Print Screen”.

*Home Jom — “Home”.

*End Komner — “End”.

*Left BrieBo — “<-y.

*Up Beepx — """

*Right Bmpaso — “->".

*Down Bams - "V/".

*PageUp Crpanunbl BBepx — «PageUp".
*PageDown Crpanuus! BHu3 — «PageDown".

*F1 — *F35 OyHkuoHanbHas kinasuia ot “F1” mo “F35”.
*Space [Ipoben — “ «.

* Apostrophe Amoctpagp — """,

* Asterisk 3BE370UKa HA JIOMOJHUTEILHOM TOJI€ KJIaBHATyphI — "*"'.
*Plus [Tnroc Ha TOTIOTHUTETHLHOM TOJIEC KIIaBUATYphI — "+,
*Comma 3amgras — “,".

*Minus Munyc — “-".

*Period Touka —".".

*Slash Hakmonnast wepra — "\".

*0—*9 Hudpa ot “0” g0 “9”.

*Semicolon Touka ¢ 3amsroi — “;".

*Equal PaBno —"=".

*A—-*Z KnaBumm OykB natuHckoro andasuta ot “A” o “Z”.
*BracketLeft JleBas xBagpaTHas ckooka — "[".
*BackSlash OOpatHast HAKJIOHHAS JTMHUSA — «/».
*BracketRight [IpaBast kBampaTHas ckoOka — "]".
*QuoteLeft JleBas xaBbIuka — “'".

Cobvimus kraguamypro2o goxyca.

ws_Focusln @DOKyC MOJIYyYEH BUIKETOM.

ws_FocusOut @DoKyC yTepsiH BUIKETOM.

Mbobiwunsie coobimusi:

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

Midle] Haxara/oTnyieHa KHOMKa MBIIIIH.

key mouseDDbIClick JIBoiftHO€ Ha)kaTHE JIEBOW KHOMKH MBIIIIH.

Cobvimus npumumusa snemenmapnou gpueypol EIFigure:

ws_Fig{n}[Left|Right|Midle] ‘AKTI/IBaIII/ISI ¢buryps! {n} KJIaBUIIEH MBIIIH.
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Id ‘Olmcaﬂne

Cobvimus npumumuea s1emenmos ¢opmvt FormElL:

ws_LnAccept Y CTaHOBIEHO HOBOE 3HAYEHUE B CTPOKE BBOJA.
ws_TxtAccept N3MeHeHo 3HaueHHEe pelakTopa TEKCTA.
ws_ChkChange CocrosiHue (ia)kka U3MEHEHO.
ws_BtPress Knonka nHaxara.

ws_BtRelease Knormka otmymieHa.
ws_BtToggleChange W3meHeHa BAaBIEHHOCTh KHOIIKH.
ws_CombChange W3meHeHo 3HaueHue moJist BIOopa.
ws_ListChange W3MeHeH TeKyImuid 2JIeMEHT CITHCKa.
ws_SliderChange H3menenune monoxeHus ciaiaepa.

Cobvimus npumumuea meoua-konmenma Media:

ws_MapAct{n}[Left|RightMidle] ‘AKTI/IBI/IpOBaHa Me/Ina-00JIacTh ¢ HOMEPOM {n} KJIaBHUILIEH MBIIIH.

CoOBITHSA SBIAIOTCS. OCHOBHBIM MEXaHH3MOM YBCAOMIJICHHUA W AKTHBHO HCHOJB3YIOTCA JIA
OCYIIECTBJICHUSI B3aUMOJEWUCTBUSA C MOjb3oBaTeneM. J[ias oO0paboTku COOBITHI MperycMOTpPEHbI JBa
MEXaHMU3Ma: CLIEHapUH YIIPABJIEHUS OTKPHITHEM CTPAHMIL U BBIYMCIUTEIbHAS IPOLIEAYypa BUKETA.

Mexannsm «ClieHapuH yIpaBleHUS OTKPHITHEM CTPAHHID» OCHOBAaH HAa 0a30BOM aTpuOyTe BHDKETA
“evProc” u neranbHO omnucaH B pasnene 3.2.

Mexanmsm «O06paboTka COOBITHI ¢ TOMOIIBIO BHIYMCIUTEIBHON MPOIEIyphl BUIKETa» OCHOBAaH Ha
aTpubyTe “event” M MOJIb30BATEIIHLCKOM MPOLIETYPE BHIUUCICHHUS Ha OJTHOM U3 S3BIKOB MOJIH30BATEIBCKOTO
nporpammupoBanust OpenSCADA. CoObITHS 1O Mepe MOCTYIUIEHHS aKKyMYJIHpYIOTCS B aTpulyre
“event” 10 MOMEHTa BbI30Ba BBIUHUCIUTEIBHON Mpolueaypsl. BelunciurenbHas npoueaypa BbI3bIBAETCS C
yKa3aHHOM MEpPHOAMYHOCTBIO BBIYMCICHUS BHJDKETa M IOJydyaeT 3HaueHue aTpubyra “event” B BuUjE
cnmcka coObITHi. B mpoueaype BBIUUCIEHHS IMOJIB30BATEeNb MOXKET: MPOaHAIM3UpOBaTh, 00padoTaTh U
UCKIIIOUUTh 00paboTaHHbIE COOBITUS M3 CIIMCKA, a TaKXke J00aBUTh B CIMCOK HOBbIE COOBITHS.
OcraBuiecs Mociie HUCIOJHEHHUs] MPOLEAYPbl COOBITHS, AHANIM3UPYIOTCS Ha TNPEAMET COOTBETCTBUS
YCIIOBUSIM BBI30Ba CLIEHApUEM IEPBOTO MEXaHHW3Ma IOCJEe YEero OCTaBUIMECs COOBITHS IMepenalTcs Ha
BEPXHHI 110 UepapXUM BUIKET JUIsl 00paOOTKU UM, IIPH 3TOM OCYILIECTBISETCS KOPPEKLHUS ITyTH COOBITUI
B COOTBETCTBUU C UE€PAPXUEH MPOHUKHOBEHUSI COOBITHSI.

Conepxxumoe atpubyTta “event’” sBISIETCS CITUCKOM COOBITHH (opMara <event>:<evSrc>, ¢ cOObBITHEM
B OTHeNbHOHN cTpoke. [IpuBeném mpumep mporeaypbl 00paboTku coObITHII Ha Java-moJoOHOM sI3BIKE
MoJb30BaTenbCcKoro nporpammupoBanns OpenSCADA:

using Special.FLibSYS;
ev_rez = "";

off = 0;

while (true)

{

sval = strParse (event,0,"\n",off);

if( sval == "" ) break;

else 1f( sval == "ws BtPress:/cvt light" ) alarmSt = 0x1000001;
else 1f( sval == "ws BtPress:/cvt alarm" ) alarmSt = 0x1000002;
else 1f( sval == "ws_BtPress:/cvt_sound" ) alarmSt = 0x1000004;

else ev_rezt+=sval+"\n";

}

event=ev rez;
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3.5. Curnaamsanus

BaxxabM aniemeHTOM s1r000ro uHTepdeiica BU3yanu3aluy SBISETCS YBEJOMIICHHUE I10JIb30BaTeNs PO
HapylleHUus — CUTHanu3auus. /J[ns ynpolueHus BOCHPUATHS, a TaKKe B BHUIY TECHOUW CBSI3HOCTH
BU3yalIM3allMM U YyBEIOMJICHHs (KaKk IpPaBWJIO YBEJOMJIEHHE JONOJIHAET BU3YAIU3aLUI0) PELICHO
UHTErpupoBaTh MHTEpdelc yBeromieHUs B MHTepdelc Bu3yanu3auuu. s 3Toro Bo Bcex BHJDKETaX
NpeayCMaTPUBAIOTCS J[BA JIOTIOJIHUTENBHBIX aTpuOyTta (ypoBHs ceaHca): 'alarm' m 'alarmSt'. AtpuOyt
'alarm' ucnonb3yeTcs 11 GOPMHUPOBAHUS CUTHAIA BUAKETOM B COOTBETCTBUM C €r0O JIOTUKOW, a aTpuOyT
'alarmSt' ucronp3yeTcst A7 KOHTPOJIS 3a (PaKTOM CHTHAJIM3AIMHN BETBU JepeBa CeaHCa MPOCKTA.

AT1pubyt 'alarm' sBisercs cTpokoi W mmeeT chenyrommii Gopmart: {lev|categ|messagel|typeltp arg}
I'ne:
+ lev — ypoBeHb curHanuzanuu: 9ucio ot 0 go 255;
+ categ — KaTeropuisi CUTHaJIa: apaMeTp MOJCUCTEMBI cOopa, OOBEKT, MMyTh WJIK KOMOMHAILIUS.
.+ message — COOOILECHHE CUTHAIM3ALWY; JJIS TIOMEIIEHHE B CTPOKY CTaTyca, OTOOpakeHUs B
MIPOTOKOJIE ¥ IOMEIICHUS B apXUB COOOIICHU;
 fype — TUNBI YBEAOMJICHHS (BU3YalIbHOE, TYIOK U pPeub): (OPMHUPYETCS B BUIE LIETOTO YUCIIA
cozepxaniero ¢iaru crnocodoB yBEIOMICHH:
« Ox0] — Bu3syanbHas;
+  0x02 — rynok, gacto mpousBoautcs yepes PC-speaker;
« 0Ox04 — 3ByKOBO# curHai u3 (¢aiia 3ByKka WM CUHTE3 PEeuH; ecliu B <tp_arg> yka3aHo
UMsl pecypca 3BYKOBOTo (paiiyia, TO BOCHPOHM3BOIUTCS MMEHHO OH, WHAuY€ BBITOIHIETCS
CHUHTE3 PEYM U3 TEKCTa YKa3aHHOI'O B <message>.
« tp_arg — apryMeHT THIA; WUCIOJB3YETCS B CIy4yae OCYIIECTBICHHS 3BYKOBOW CHTHAIH3AINH
JUTSl YKa3aHUs pecypca 3ByKOBOTO curHaiia ((haiis 3B8ykoBoro ¢opmara).

ATpubyT 'alarmSt' sBHsSeTCA LENABIM YHUCIOM, KOTOPOE OTpa)kaeT MAaKCUMAJIbHBIM YypOBEHb CHTHala U

(akT KBUTALlMU BETBHU JepeBa ceaHca npoekra. PopmaTt uncia UMeeT CIEAYIOMUN B
« mepBbId OaiT (0—255) xapakTepu3yeT YpOBEHb CUTHAJIA BETBU;
 BTOpPOH OalT yKa3bIBaeT THI yBeJOMJICHHS (TaKKe Kak U B arpudyte 'alarm');
« TpeTHii OaWT yKa3bIBaeT THII HECKBUTHPOBAHHOTO YBEIOMJICHHS (TakKe Kak M B aTpuOyTe
'alarm");
« TepBBId OWT 4YeTBEpTOro OaiiTa MMeeT cHenHualbHOE HAa3HAYCHHWE, YCTAaHOBKAa ATOTO OuTa
ABJseTca (PaKTOM KBUTAIIMH YBEIOMJICHUH yKa3aHHbBIX EPBBIM OaiiToM.

@opMupoBaHHe CHTHAJA W TOJy4YeHHe ero Bu3yajau3atopoM. DopMuUpoBaHHWE CHTHAJIA
MIPOU3BOAUTCS CAMHUM BHDKETOM MyTEM YCTAaHOBKH COOCTBEHHOTO aTpuOyTa 'alarm' Hy>KHBIM oOpa3zoMm, U
B COOTBETCTBHHM C HHMM YyCTaHaBIMBaeTcs arpuOyT 'alarmSt' Tekymiero M BBIMIECTOSIINX BUIKETOB.
BusyanuzaTopsl MOTy4arOT YBEIOMIICHHE O CHTHAJIE C TIOMOIIBIO CTAaHAaPTHOTO MEXaHH3Ma YBEIOMJICHHS
00 U3MCHEHUH aTpHOYTOB BHIKECTOB.

Takolf MeXaHHW3M TMPEIOCTaBIsIET BO3MOXHOCTh (POpMUPOBATh HMHTEP(EIHCH CHTHATM3alMM KakK Ha
ypoBHe nojicucreMsl «CO0p JaHHBIX», TAK U IPSIMO Ha YPOBHE IPEACTaBICHUS.

YuuteiBasg TO, 4TO 00pabOTKa YCIOBHI CHUTHAJIM3ALUU OCYILECTBIISACTCS B BHUJKETaX, CTPAHMLIBL,
coJieprkaliie 0ObeKThl CUTHAIM3AINH, JODKHBI UCIIONHATHCA B (DOHE, HE 3aBUCHUMO OT OTKPBITOCTU UX B
JTAHHBIM MOMEHT. DTO OCYIIECTBISIETCS MYyTEM YCTaHOBKH (hi1ara MCIOJIHEHUS CTPaHULbI B (DOHE.

XOTs1 ME€XaHW3M CHUTHAJIM3ALMU U MOCTPOEH B CpEAE BU3yaIM3allMM, BO3MOKHOCTb (DOPMHUPOBAHMS
HEBU3YAJIbHBIX JJIEMEHTOB CUTHAJIM3alUU OCTA€TCA HAIpUMEp, IyTEM CO3LaHUSA CTPAHMIBI KOTOpas
HUKOTJ1a HE OyZIeT OTKPbIBAThCSI.

KButamus Ksutaiysi npou3BoaAUTCS MyTEM yKa3aHUs KOPHS BETBH BHXKETOB M THIIOB YBEIOMJICHUSI.
DTO MO3BOJSET PEaM30BaTh KBUTAIMIO HA CTOPOHE BU3yalW3aTopa KaK IO TPYIIaM Hampumep, Io
o0BeKTaM CUrHajin3dallid, TaK W HWHAUBUAYAJIbHO II0 00BEKTAM. HpI/I 9TOM MOXHO HE3aBUCHUMO
KBUTUPOBATh Pa3HbIC TUIBI CUTHAIN3AIMI. Y CTAHOBKA KBUTAIIUK TIPOU3BOJUTCS MPOCTOM MOauduKanuei
atpuOyra 'alarmsSt'.

[Tpumep ckpunra 1yist paboThl C CUTHATAMHU NIPUBEAEH HUXKE:

//BbI,HeJ'IeHMe @aKTa HaJIMUMS CUTHaAJIM3ALUN Pa3HEIX criocobo0B yBeIOMJIEHUS
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cvt_light en = alarmSt&0x100;

cvt alarm en alarmSt&0x200;

cvt _sound en = alarmSt&0x400;

//BemesieHne dakTa HaJNIMUMs HECKBUTMPOBAHHEIX CUTHAIMBALUMA PAa3HHX CIOCOOOB yBEeIOMJIEHMS
cvt light active = alarmSt&0x10000;

cvt _alarm active alarmSt&0x20000;

cvt _sound active = alarmSt&0x40000;

//06paboTka COOBITMM KHONOK KBUTALUMM M KBUTALMS PA3HHX CIOCOOOB yBEIOMJIEHMA
ev_rez = "";

off = 0;

while (true)

{

sval = strParse (event,0,"\n",off);

if( sval == "" ) break;

else if( sval == "ws BtPress:/cvt light" ) alarmSt = 0x1000001;
else 1f( sval == "ws BtPress:/cvt alarm" ) alarmSt = 0x1000002;
else 1f( sval == "ws BtPress:/cvt sound" ) alarmSt = 0x1000004;

else ev_rez+=sval+"\n";

}

event=ev rez;

3.6. YnpasJ/ieHue npaBamMu

Hns pazmenenust moctyma k uHTepdeiicy BY u ero cocTaBistommM KaKIbli BHIDKET COIEPIKUT
MH(OPMALIMIO O BIIaJENblIe €ro Tpymie 1 mpasax jaoctymna. [IpaBa qocTyna 3anuchIBaroTCs, Kak MPUHATO B
cucteme OpenSCADA, B Buae Tpuaapl: <I0JIb30BATEIb><IPyNIa><OCTaJbHbIE™>, TJI€ KaKIbIH 3JIEMEHT
COCTOMT M3 TPEX NMpHU3HaKoB Aoctyna. s anementoB CBY npuHATa ciexyromas UX MHTEPIpeTalus:

« “r” — paBo Ha IPOCMOTP BUIKETA;

‘.

«  “w” — npaBo Ha KOHTPOJIb HaJ BUIKETOM.

B pexxume pazpaboTku ucnonb3yercs npocras cxema goctyna «root. ULRWRWR ", yto o3Hauaer —
BCE II0JIb30BATENIM MOTYT OTKpPBIBaTh M IMPOCMAaTpUBaTh OMOJMOTEKH, WX KOMIIOHEHTHI M IMPOEKTHI; a
pellakTUpOBaTh MOTYT Bce mosib3oBatenu rpynnsl “Ul” (monp3oBaTenbckue HHTEPECH).

B pexxume ncrnonHeHus: paboTaroT MpaBa, ONMCaHHbIE B KOMIIOHEHTaX MHTep(eiica.

3.7. CBs3bIBaHue ¢ JMHAMMHKOM

JUis npenocTaBieHMsl aKTyalbHBIX JaHHBIX B MHTEp(eic BU3yalu3alUM JOJDKHBI HCIOJIb30BATHCS
nanHble nojcucreMsl «Coop ganubix (DAQ)". [Ipupona 3TUX JaHHBIX CIEAYIOIIAs:
1. mapameTpsl, cogepaKalie HEKOTOpPOe KOJIMYECTBO aTprOyTOB;
2. arpuOyThl MapaMeTpa MOTYT NPEAOCTaBIATh JaHHbIE 4YeThIpEX TumnoB: Jlormueckuit, Llembii,
BemectBennsiii 1 CTpOKOBBIif;
3. aTpubyTsl HapamMeTpa MOTYT UMETh UCTOPHIO (APXUB);
4. arpuOyThl MapaMeTpa MOTYT OBITh Ha YTEHHUE, 3aMUCh U C TIOJTHBIM JIOCTYIIOM.

VYuuThIBasi MEpBbIl MyHKT, HY’)KHO OOECIIEYUTh BO3MOXKHOCTH TPYIIIOBOTO Ha3HAYEHUS CChUIKHU. [lis
ATOr0 UCHOJIB3YEM KOHILETIINIO JOTUYECKOTO YPOBHS.

B cooTBeTcTBHM C TyHKTOM 2 CBSI3M 00ECIIEYMBAIOT MPO3PAYHOE MPEeOOpa3oBaHUE TUIIOB U HE TPEOYIOT
CHeIHaNbHON KOHPHUTypaIuu.

HJ’IH YAOBJICTBOPCHHA BO3MOXHOCTU JOCTylla K apXuBaM B COOTBCTCTBUHU C ITYHKTOM 3 cBsA3U
BBITIOJIHSAIOT TPOBEPKY THIA aTpuOyTa M, B CIydae MOIKIIOUCHUS K «AZpecy», B 3HAUCHHUE TTOMEIIAeTCs
aJipec CBS3M.

B tepmunax CBY, aunamuyeckue CBsI3U U KOHPUTypalus AUHAMUKH SBISIOTCS OJHUM IPOLIECCOM,
JUIs ONHCaHMA KOHQUrypalMu KOTOPOro IpeaycMarpuBaercss BKiIagka «OO0paboTka» BUIKETOB
(puc.3.7.a). Bxmagka comepXuT TaOMUIy KOH(HUTYpanuu CBOHCTB aTpUOYTOB BHKETa W TEKCT
IIPOLEAYPHI BEIUACICHHS BUIKETA.


http://diyaorg.dp.ua/oscadawiki/Doc/DAQ?v=s1j&
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Puc. 3.7.a Briagka «O6paboTka» cTpaHUIbl KOH(PUTYypaAIlMH BUDKETA.

Kpowme noneit koHdurypauuu arpuOyToB B TabiuIe npexycMaTpuBaeTcst KojdoHka «O0paboTkay, At
n30UpaTEIbHOrO MCIOJIb30BaHMUSI aTpUOYTOB BU/DKETOB B BBIYMCIUTENIBHON MpoOLEAype BUIKETa, U
kostoHKH «KoHpurypauus» u «KonpurypaimoHHslil mabmoH» sl ONMCAHUS KOH(UTYpALUH CBSI3EH.

Kononka «Kondurypanus» mo3BosseT yKkazaTh TUII CBSI3U 7S aTpulyTa BUKETA:
« [llocmoannass — BO BKJAJKE CBsS3€d BUIDKETa IMOSIBIAETCS I10JI€ YKa3aHUS IOCTOSHHOM
Harpumep, 0co0O0ro IIBETa WM 3aroJIOBKa IS IAOJOHHBIX KaJIpOB;
«  Bxoomnas c6s36 — CBA3b ¢ AMHAMHUKON TOJBKO Il YTEHMUS;
+  Buwixoouas céa3b — CBSI3b C JUHAMUKOM TOJIBKO JUISl 3aIIUCH;
 Ilonnas cés3b — MOIHAsI CBSI3b C AMHAMUKOM (UTEHHE U 3allHCh).

Kononka «Kondurypanunonusiii mabaoH» MO3BOJSET OMUCATh TPYMIBI AMHAMUYECKUX aTPUOYTOB.
Hanpumep, 3T0 Moryt ObITh pasHble TUIIBI TapameTpoB moacuctembl “DAQ”. Kpome Toro, mpu
KOPpPEKTHOM (hOPMUPOBAHUU 3TOTO MOJIsI pabOTaeT MEXaHW3M aBTOMATHYECKOTO0 Ha3HAYEHHs aTpUOyTOB
NpU yKa3aHUU TOJBKO mapamerpa mnoxacucreMbl “DAQ”, uro ymopom@aer W YCKOpPSIET MpoIiecc
KoH(purypamuu.  3Ha4eHWE OTOM  KOJOHKM  uMeeT  ciuenyrouid  dopmar:  <[lapamerp>|
<HaenTudpurkarop>, rue:

« <llapamemp> — rpynna aTpulyTa;

«  <Uoemmugpuxamop> — uaeHtuduxkatop aTpudyTa, UIMEHHO ITO 3HAUYECHHE COIMOCTABISETCS C
aTrpubyramu mapameTpoB DAQ mpu aBTOMAaTH4EeCKOM CBSI3bIBAHUU TOCJE YKa3aHUS TPYIOBOM
CBSI3H.

YcraHoBKa CBsI3€i MOKET ObITh HECKOJIBKUX THIIOB, KOTOPBIN OmpeaenseTcs npeguxkcom:
« val: — llpsimas 3arpy3ka 3HaueHUs 4yepe3 MexaHusM cBszei. Hampumep, cBsizp: "val:100"
3arpykaetr B aTpuOyT Bumkera 3HaueHue 100. Yacrto ucmosnb3yercs B cilydyae OTCYTCTBUS
KOHEYHOM TOYKHU CBSI3H C LEJBIO NIPSIMON YCTAHOBKHU 3HAYCHUS.
« prm: — CBA3b Ha aTpUOYT MapaMmeTpa WIM MapaMeTp B LEJNOM, Uil Ipynibl arpulyToB,
nojacucrembl  «CO6op  manHbIx».  Hanmpumep, cBsa3p  "prm:/LogicLev/experiment/Pi/var"
OCYIIECTBIISIET IOCTYII aTpUOyTa BHDKETA K aTpHOyTy mapaMeTrpa nojacucreMbl «COOp JaHHBIXY.
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« wdg: — CBs3b Ha aTpuOyT APYroro BHDKETa WM BHDKET B IEJIOM JUIs IPYIIIBI aTPUOYTOB.
Hampumep, cBss3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymectBiser
JOCTYI aTpuOyTa OJHOTO BUKETa K arpuOyTy japyroro. Ha JaHHBIIT MOMEHT STOT THII CBS3U HE
NpeHa3HAYCH JIJIsl YCTAHOBKU I0JIb30BATEJICM BPYUYHYIO, a YCTAHABJIIMBACTCS aBTOMATHYCCKH B
PEKUME TUHAMHUYCCKOI'O CBsI3bIBaHMsA!

O6paboTka cBsI3ei MPOUCXOAUT C MEPUOTUIHOCTHIO BEIYUCICHHS BUIKETa B MOPSIIKE:
+ llonyyeHne TaHHBIX BXOJIHBIX CBS3CH.
+ BbINosgHEeHNEe BEIYUCICHUSI CKPUIITA.
- llepenaya 3HaUEHUH 10 BBIXOJHBIM CBS3SIM.

Ha puc. 3.7.b npencraBieHa BKJIaJKa CBA3€H ¢ TPYIIOBBIM Ha3HaYeHUEM aTpUOYTOB IyTEM yKa3zaHUs
TOJIbKO TIapaMeTpa, a Ha puc. 3.7.c ¢ MHAWBUYaTbHBIM Ha3HAUEHUEM aTPUOYTOB.

@aiin PepakTupoeaHue Bung  [Nomoulb
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Puc. 3.7.b Briagka «CBsi3u» cTpaHUIBI KOHPUTYpAIIMX BUKETA C TPYNTIOBBIM Ha3HAYCHUEM aTPHOYyTOB
MyTEM yKa3aHUs TOJIbKO MapaMeTpa.
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Puc. 3.7.c Briagka «CBsi3m» CTpaHHIIBI KOHPUTYpAIMH BUPKETA ¢ MHAWBUAYAIbHBIM Ha3HAYEHUEM
aTpuOyTOB.

[Tpu pa3menieHnn BUIKETa, COACPIKAIIETO KOHPUTYPALIUIO CBSI3€H, B KOHTCHHED BUIKETOB BCE CBS3H
HCXOJTHOTO BHJDKETA JOOABIISIOTCS B CITUCOK PE3YJIBTHPYIONINX CBSA3EH KOHTEHHEpa BUHKkeToB (puc. 3.7.d)
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Puc. 3.7.d Bknanka «CBsi3n» cTpaHUIbl KOH(PUTYpalluy KOHTEHHEepa BUIHKETOB, BKIIFOYAIOIIETO BUIXKEThI
CO CBS3sIMU.

W3 BBIIIIeCKa3aHHOTO BUIHO, YTO CBS3HM YCTAHABIMBAIOTCS TMOJL30BATEIEM B TIPOIecce KOH(MUTYpAIHH
untepdeiica. OnHako, A MPEAOCTaBICHHUS BO3MOXXHOCTH CO3JaHMsI KaapoB OOMIET0 Ha3HAUYEHUS C
GyHKIIUEH TPeIoCTaBIeHUs IETAIN3UPOBAHHBIX JAHHBIX PAa3HBIX MCTOYHUKOB OJHOTO THIA HEOOXOIUM
MEXaHM3M JMHAMHUYECKONW YCTAHOBKU CBA3€H. Takoil MEXaHU3M NpeAyCMaTPUBACTCS MMOCPEICTBOM
3ape3epBUPOBAHHOTO KIFOUEBOTO HACHTU(UKATOpA '<page>' rpynmbl aTpuOyTOB CBsI3eH y KaJIpoB 0OIIETro
Ha3HA4YeHMs] U JTUHAMHYECKOE Ha3HAYEHHUE CBS3€il ¢ MIECHTH(PHUKATOPOM '<page>' B MpPOLECCE OTKPHITHS
KaJpa 001ero Ha3HAYeHHs CUTHAJIOM OT JAPYroro BUKETA.

PaccmoTtpum mpumep, korma uMercst kKanup oOmiero HaszHaueHus «llanens koHTponsi rpaduxom» u
MHOXeCTBO «['pachukoB» Ha pa3HbIX Kaapax. «[laHems KOHTPOIS rpaIKOM» UMEET CBS3U C MIa0JIOHAMU:
+ tSek --> '<page>|tSek’
+ tSize --> '<page>|tSize'
« trcPer --> '<page>|trcPer'
+ valArch --> '<page>|valArch'

[Tpu sTom kaxeiil BumkeT «I'padux» umeer arpudytsl tSek, tSize, trcPer u valArch. B ciiyuae BbizoBa
curHana OTkpeiTusa «llaHenu koHTponst rpaduxom» u3 moOoro Bumxkera «['paduk» TPOUCXOAUT
cBsi3bIBaHMs aTpuOyTOB «llaHenmn KOHTpOJds TpadMKOM» B COOTBETCTBHHM aTPUOYTY YKa3aHHOTO B
mrabiaone ¢ arpubyrom Bumketa «['padux». Kak pesynbrar, Bce m3meHeHus Ha «llaHenu KoHTpous
rpagukoM» OYIyT OTpakaThCs Ha TpaduKe MOCPECTBOM CBS3H.

B cnywyae namuuus y Bukera «l'paduk» BHEHIHHMX CBsi3ed Ha mapaMmeTpbl nojcucrteMsl «COop
TaHHBIX», cBs3U «llanenn KoHTposs rpadukom» OyIyT yCTaHABIUBATHCS Ha BHEIIHUHM MCTOUYHUK. Kpome
storo, ecau y «llanenn xoHTpons rpaduxkom» OyayT 3asBi€HBl CBA3M Ha OTCYTCTBYHOIME
HerocpeACTBeHHO y BumkeTa «I'paduk» aTpuOyThl, To OyAeT MPOU3BOAMTCS MOMCK HAa HAIMYHE TaKHX
aTpuOyTOB y BHEIIHETO0 MCTOYHHUKA, MEPBOTO HA KOTOPBIA YCTAHOBJIEHA NpsSMas CBA3b, BHIOIHSSA, TEM
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CaMBbIM, AOITIOJIHECHHUE HEAOCTAIOIINX CBsI3CH.

Jlis HarmstHOTO M300paKeHHs STOr0 MeXaHu3Ma MpuBeeHa Tabmauna 3.7.

Taoauma 3.7. MexannsM JUHAMHAYECKON JIMHKOBKH.

ATpuOytsl «Ilanenn KOHTpoIs ATpuOyTHI PesynpTrpyromas cBa3p wimn
ATpuOyTHI

rpaduxom» (1ab10H BHEIIHETO 3HAYEHHE CBS3YIOILIErocs
. «I"paduka»

JTUHAMUAYECKON CBSI3U) «ITapamerpar» aTpulyTta

tSek (<page>|tSek) tSek — «I"padux».tSek

tSize (<page>|tSize) tSize — «I'pacdux».tSize

trcPer (<page>|trcPer) trcPer — «I'pacux».trcPer

valArch (<page>|valArch) valArch - «I'padux».valArch

var (<page>|var) var var «ITapameTtpy.var

ed (<page>|ed) — ed «[Tapametp».ed

max (<page>|max) — — EVAL

min (<page>|min) — — EVAL

3.8. IlpuMUTHBBI BHIKETOB

JIt0601i BHOBb CO3/1aBa€MbIii BU)KET OCHOBBIBACTCS HA OJJHOM M3 HECKOJIBKUX MPUMUTHUBOB(KOHEUHBIH
AJIEMEHT BU3yalU3alliu) IMyTEM YCTAHOBKH POJCTBEHHOM CBSI3M Kak MPSMO HAa TPUMHUTHB, TaK H
MOCPEJICTBOM HECKOJIBKHUX IPOMEKYTOUYHBIX IOJIb30BATEIbCKUX BUIKETOB. KaIplii M3 NMPUMUTUBOB
COJICPKUT MeXaHU3M (JIOTHUKY) MOJENW JaHHBIX. OJK3EMIULSIp BHU/DKETa XpaHUT 3HAYCHUSI CBOMCTB
KOH(GUTYpHUPOBAaHUS IPUMUTUBA CIEIHAILHO 715 ceOsl.

B 3aga4du I/IHTep(I)CI\/'ICB. BU3yaJIU3allU BXOAUT NMOAACPIKKA U pa60Ta C MOJCJIbKO NTaHHBIX IMPUMHUTHBOB
BUPKETOB. HpI/IMI/ITI/IBI)I BUKCTOB OOJIZKHBI OBITh TINATCIBbHO npopa60TaHH u YHI/I(i)I/IHI/IpOBaHI)I C ICJIbIO
OXBAaTUTH KaK MOYKHO OOJIbIIIE BO3MOKHOCTEH B KaK MOKHO MEHBIIIEM KOJIHUYECTBE CJIa00 CBsI3aHHBIX Apyr
C APpYTroOM MO Ha3HAYCHHUIO IIPUMUTHUBOB.

B tabaune 3.8.a npuBenéH nepeyeHb MPUMUTUBOB BHKETOB(0A30BbIX AJIEMEHTOB OTOOPAKECHHUS ).

Ta6amnua 3.8.a. bubnuoreka NPUMUTHBOB BUIKETOB(0a30BBIX 2JIEMEHTOB OTOOPAKEHUS)

Id HaunmenoBanue

DyHKUUA

DnemMeHTapHbIe
rpadguveckue

burypst

ElFigure

[TpuMUTHB SIBIIIETCS OCHOBOM JIJIs1 OTPUCOBKH 3JIEMEHTAPHBIX TpapuuecKux
¢buryp co BCEBO3MOKHON KOMOWHAIMEHN HX B OJTHOM OOBEKTE.
[IpexycmarpuBaeTcst oAEpKKa CIEAYIONIUX JIEMEHTApHBIX (pUryp:

« Jlunans.

- Hyra.

«  Kpuas 6e3be.

+ 3ajMBKa 3aMKHYTOTO MTPOCTPAHCTBA.
Jlst Bcex Guryp, COAEpIKaINUXCsl B BUKETE YCTAHABIMBAIOTCS €IMHBIC
CBOMCTBA TOJILLIMHBI, LIBETA U T.Jl., HO 3TO HE UCKJIIOYAET BO3MOKHOCTb
YKa3aHUS BBIIICTICPEUUCIICHHBIX aTPUOYTOB ISl KaXKIOW (PUTYpBI OTAEITHHO.

OJIEMEHTHI

FormEl
(bopMmBL.

Bxitouaet noiepKKy CTaHAapTHBIX KOMIIOHEHTOB ()OPMBI:
« PepmaktupoBaHHe CTPOKH.
« PenaktupoBanue Tekcra.
«  ®naxok.
- Knomnka.
- Ilone BbIOOpa K3 criuckKa.
- Cnucok.
+  Chnaitnep.
+ Ctpoxa NpoKpyTKH.

Text TexkcT

DneMeHT TeKcTa(MeTKH). XapaKTepu3yeTcst TUTIOM MIPH(Ta, IIBETOM,
OpHEHTAaIel U BEIpaBHUBAHHEM.
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Id HaumenoBanne @yHKuMSA
DeMeHT 0TOOpaKEeHHUs! paCTPOBBIX U BEKTOPHBIX N300payKeHHUI pa3InYHbIX
Media Mema (bopMaToB, MPOUTPHIBAHUS AHUMHPOBAHHBIX N300pakeHUM, IPOUTPhIBAHNE
ayauo ¢pparMeHTOB U IPOCMOTP BUAEO-(hparmeHToB. Bo3MoxHO B Hero
CTOMT BKJIIOUUTH U noasiepkky OpenGL!
. DJeMeHT JuarpaMMsl ¢ HOJAEPHKKON BO3MOKHOCTH OTOOpaXKEHUS:
Diagram  /Imarpamma AHarp FUIep p
HECKOJIbKUX MTOTOKOB TPEHOB, YACTOTHOI'O CHEKTPA ... .
DJEeMEeHT MPOTOKOJIa, BU3yaJIN3aTOpa CUCTEMHBIX COOOLIEHUH €
Protocol  IIpotokon DS > BH3Y P B
HOJIEP’KKON HECKOJIBKO PEXKUMOB paOOTHI.
OneMeHT pOpMUPOBaHUS OTUETOB, )KYPHAJIOB Ol JOKyMEHTaIH Ha
Document JlokymeHT (bopmrp » KYP AIPYTOH JIOKYM 8
OCHOBE JIOCTYITHBIX B CUCTEME JITaHHBIX.
CozepKUT MEXaHU3M Pa3MELIeHUs APYTrUX BUIKETOB C LIETbIO
Box Konteitnep (bopMHUpOBaHUsI HOBBIX 0O0JI€E CIIOKHBIX BHJIKETOB U CTPAHHI] KOHEUHOU
BU3YaJIH3al1H.
Oynkius API
. 00BEKTHOM HeBusyanbHblil Ha CTOPOHE UCIIOIHEHNS BUIDKET, TO3BOJISIFOIINN BKIIIOYATh
Function 2
MOJEIIH BblUMCIUTENbHBIE PyHKIINK 00BekTHON Moaenu OpenSCADA B CBY.
OpenSCADA

Kaxapli mpUMHUTUB W BUDKET BOOOINE COACPKHUT OOmui HaOOp CBOWCTB/aTpUOYTOB B COCTaBe
pUBeICHHOM B Tabmie 3.8.b:

Tabauna 3.8.b. O6muii Habop CBOKCTB/aTpUOYTOB B BUDKETE

Id Nmna Ne 3navenue
Wnentuduxatop snemeHTa. ATpuOyT TOJIBKO I YTCHHUS,
id Id — NpU3BaHHBIN NPeI0CTaBUTh HH(OpMAIUIO 00 UIeHTU(UKATOPE
AJIEMEHTA.
ath Path [TyTe BumKeTa. ATpUOYT TOIBKO ISl YTEHUS M MTPEIOCTABICHUS
p uH(popManru 00 PaCIONOKEHUS SJIEMEHTA.
[Ipenok wim poauTenb BUPKETa. ATPUOYT TOJNBKO ISl YTCHUS U
arent Parent — mpenocTaBlieHUs HHPOPMAIUU 00 pacrooKEHUH TPeKa, OT
2
KOTOpOT'0 HACJIEN0BaH BUDKET.
root Root 1 Wnentudukatop BUIKETa-IPUMHUTHBA (0a30BOTO 3JIEMEHTA)
KOTOPBIi JISKUT B OCHOBE 00pa3a BU3yaJlM3allui BUIKETA.
name Name — Hwms anemenTta. Moaudumupyemoe uMs dJieMeHTa.
dser Description Onucanue 31nemMenTa. TekcToBoe noJje s NPUKPEIUIEHUs K
p BUJI)KETY KPaTKOTO OMUCAHMS.
en Enabled 5 CoctosiHue a1eMenTa — «Bximouen». OTKIIOUEHHBIH 3JIEMEHT HE
0TOOpakaeTcs MPH UCIIOJIHEHUH.
CocrosiHue 3neMeHTa — «AKTUBHBIN». AKTUBHBIM 3JIEMEHTHI MOKET
active Active 6 moxydats (GOKYC MPHU MCIIOTHEHNUH, a 3HAYHUT MOTy4aTh
KJIaBHATYpPHBIE ¥ MHBIE COOBITHUS C TIOCIICYIOIIEH UX 00pabOTKOM.
geomX Geometry:x 7 T'eomerpus, KoopauHATa “X’ MOJOKEHHS DJIEMEHTA.
geomY Geometry:y 8 I'eometpusi, kKoopAMHATA “y” MOJIO)KEHHUS AIEMEHTA.
geomW Geometry:width 9 T'eomerpus, mmpuHa IeMeHTA.
geomH Geometry:height 10 I'eomerpus, BbICOTa JIE€MEHTA.
geomXsc Geometry:x scale 13 MacmTab 31eMeHTa 0 TOPU3OHTAIIH.
geomYsc Geometry:y scale 14 MacmTab 37eMeHTa 110 BEpTUKAIIH.
I'eomeTpus, koopanHata “z” (ypoBeHb) dJIEMEHTA Ha CTPaHUIIE.
geomZ Geometry:z 11 Taxoke onpenenser MOpSI0K nepenadn GoKyca MexXay aKTUBHBIMH
AJIEMEHTaMHU.
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Nmsa
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3HaueHnue

geomMargin

Geometry:margin

FCOMeTpI/IH, II0JIA 5JICMCHTA.

tipTool

Tip:tool

TekCT KpaTKoi NOMOIIM WIH MOJCKA3KH MO TaHHOMY 3JIEMEHTY.
OOBIYHO peanu3yeTcst KaKk BCTUIBIBAIOIIAS MOJICKa3Ka MPH
yAEpKaHUU Kypcopa MBILIU HaJl SJIEMEHTOM.

tipStatus

Tip:status

TexcT uHoOpMaIK 0 COCTOSIHUM 3JIE€MEHTa WM PYKOBOJCTBA K
nelcTBUIO Hall 3ieMeHTOM. OOBIUHO peaau3yeTcs B BUJIE
COOOIIEHHUS B CTPOKE CTaTyca MpH yJAepKaHUU Kypcopa MBIIIU HaJ
JJIEMEHTOM.

contextMenu

Context menu

Kondurypauus coOCTBEHHOr0 KOHTEKCTHOTO MEHIO AJIEMEHTA.
Kondurypanus 3anucsiBaeTcst B BUJE CTPOK MYHKTOB
KOHTEKCTHOro MeHIo (popmaTa: <Ums nmyHkTa>:<UnCoobITHs>.
I'ne:
«  <Uwma nynkma> — VM5 IyHKTa MEHIO.
« <HoCobwvimusa> — UneHTupukaTop coobITHS,
reHepupyemoro BuaxkeTy (usr <MnCoOblTus™) npu BeIOOpE
IIYHKTa MEHIO.

evProc

Events process

ATpuOyYT 17151 XpaHEHHS CLEeHAapHst 00paboTKH cOOBITHI
HETIOCPEICTBEHHOT'O YIIPABICHHS TOIb30BaTEIbCKUM
unTepdeiicom. CueHapuii mpeacToBIsAET cO00M CIMCOK KOMaH
UHTEpQEiicy BU3yaln3alni, TeHePUPYEMbIX IPU TOCTYIUICHUT
coObITUA (aTpUOYT event).

ﬂOnO]ZHZ/lmeﬂbele ampu6ymbl ons I1EMEHM OB, nOM@lMéHHle 6 NPOEeKm 6 poJju CmpaHuybl.

pgOpen Page:open state — Ilpusnak «CTpaHuIia OTKPHITAY.

pgNoOpenProc gff:égs open [TpusHak «VCromHATh CTpaHUIY JaXKE €CIIM OHA 3aKPBITA».
pgOpenSrc Page:open source 3  IlomHbIit aapec CTpaHUIIBI OTKPBIBIICH JaHHYIO.

pgGrp Page:group 4 TI'pynna cTpaHUIBI.

ﬂonOﬂHumerbele ampu6ymbl peastcuma uCnoIHeHusl.

event

Event

CriennanbHbIN aTpuOyYT At cOOpa COOBITHIT BUIXKETA B CIIHCKE,
pa3nesiéHHOM HOBOM cTpokoi. JlaHHBIN aTprOyT 1OCTYIEH TOIBKO
B ceaHce. JlocTyn k aTpuOyTy 3aIIUIIEH PECYPCOM C LIETbIO
n30exaHus noTepu coObITUN. ATpUOYT BCeria JOCTYNEH B CKPUIITE
BUJDKETA.

load

Load

BupryanbsHas kOMaHa IpyInoBON 3arpy3Ku JaHHBIX.

focus

Focus

CrnenanbHBIN aTpuOyT MHIUKAINH (DaKkTa MoIydeHus pokyca
aKTHBHBIM BHDKETOM. JlaHHBII aTpuOyT JOCTYIIEH TOJIBKO B
ceaHnce. ATpuOyT 3TOT0 BUDKETA U BJIOKECHHBIX BUJIKETOB
TOCTYTIEH B CKPHIITE BUIKETA.

perm

Permition

-3

BuptyansHblii aTpuOyT MPOBEPKH MPaB aKTUBHOTO MOJIH30BATEIIS
Ha IIPOCMOTP ¥ KOHTPOJIb HaJl BUIKETOM.

3.8.1. DuemenTtapusbie rpapuueckue ¢purypsl (ElFigure)

[TpuMUTHB SBISETCS OCHOBOMW JJISi OTPUCOBKH 3JIEMEHTAPHBIX Ipaduieckux (GuUryp co BCEBO3MOKHON
KOMOUHaIMel HMX B OJHOM OOBEKTE. YUMTBIBAas IIUPOKUH CHEKTP BCEBO3MOMKHBIX (UIYp, KOTOpbIE
JIOJKEH MOJJIEPKUBATh IPUMUTHB, U B TOKE BPEMS SBJIATHCS JOCTaTOYHO IIPOCTHIM B MCIIOJIB30BAHUH U,
[0 BO3MOKHOCTH, B peaju3alyy, PelIeHO ObLIO OrpaHUYUTh NepeyeHb 0a30BBIX (UTYpP, UCHIOIB3YEMbBIX
JUIS TIOCTPOEHUS Pe3yIbTUPYIOLINX Ipaduueckux 0ObEKTOB A0 TakuxX (Uryp: JTUHMS, ayra, KpuBas besbe
U 3aJMBKa 3aMKHYTBIX KOHTYpOB. OCHOBBIBAsCH YK€ Ha ATHX 0a30BBIX (UTypax, MOXHO CTPOUTH
IPOM3BOJIHBIE (PUTYpbI, KOMOMHUPYs Oa30Bble. B paMkax MpUMHUTHBA CYIIECTBYET BO3MOXKHOCTb 3a/1aHUS
MPO3pavyHOCTH 1BeTa B quamno3oHe [0..255], rae “0” — noaHas mpo3pavyHOCTb.

[lepeueHb AOMOTHUTENBHBIX CBOMCTB/aTpUOYTOB JaHHOTO MPUMUTHBA NpUBEIEH B Ta0uie 3.8.1.
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Ta6auna 3.8.1. Habop 10mMoTHUTENBHBIX CBOMCTB/aTpuOyTOB B mpuMuTuBe ElFigure

Id Nmna Ne 3Havenue
lineWdth Line:width 20 [[nprna TuHUY.
Bet muaun. (ITpo3padHOCTh 1IBETA 33/1a€TCSI CICTYIOIITUM
lineClr Line:color 21 criocobom: red-127 | #£f0000-127, rae “127” u ecTh 3HaUCHUE
IIPO3PAYHOCTH. )
lineStyle Line:style 22 Crwiib TMHUY (CIUIOIIHAS, TYHKTHUP, TOUCYHAs).
bordWdth Borderwidth 23 HIupuna Goparopa nuauu. Hysnesas mupuHa yka3plBaeT Ha
OTCYTCTBHE OOpaOpa.
bordClr  Border:color 24 LBet 6opatopa.
fillColor Fill:color 25 LIBeT 3amuBKH.
filllmg Fill:image 26 N306paxenue 3anuBKu.
orient Orientation angle 28 VYTro1 moBopoTa coAepKUMOTO BHIKETA.
Criucok rpaguieckux NPpUMUTUBOB B (hopmaTe:
+ Jlunusa. ®opma 3anucu B criucke: <line:pl | (x | y):p2 | (x
| v):[width | w{n}]:[color | c{n}]:[border width | w{n}]:
[border color | c{n}]:[line style | s{n}]>
Hyra. ®opma 3anmcu B ciucke: <arc:pl | (x | y):p2 | (x |
Y):p3 | (x| y):p4 | (x|y):p5| (| y):[width | wi{n}]:[color |
cin}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>
p4
elLst Element's list 27
p5
u o
p3 P2
pl
Kpusas besse. ®opma 3ammcu B ciucke: <bezier:pl | (x |
Y):p2 | (x| y):p3 | (x|y):p4| (x| y):[width | w{n}]:[color |
cin}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>
3amuBka. @opma 3anmcu B ciiucke: <fill:pl | (x | y),p2 | (x
| Wseprt | (5 | ):fUCH | efn}]:[fillimg | ifn}]>
Ampubymul 015 Kaxcoou mouxu u3 cnucka epaguueckux gueyp elLst
pi{n}x Point {n}:x 30+n*6  KoopauHuata “X” TOUKHU {n}.
pi{n}ly Point {n}:y 30+n*6+1 Koopaunata “y” Touku {n}.
w{n} Width {n} 30+n*6+2 Illupuna {n}.
c{n} Color {n} 30+n*6+3 IlBet {n}.
i{n} Image {n} 30+n*6+4 MN3oOpaxkenue {n}.
s{n} Style {n} 30+n*6+5 Crtunp {n}.
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3.8.2. daementnl popmbl (FormEl)

[TpumuTuB,

MpeIHa3HaYCHHbIN

JUIE  TIPEOCTABJICHUS CTAaHAAPTHBIX 3JEMEHTOB (GOpMBI B

pacrniopsbkeHre moJbp3oBaTens. OOmuil nepedyeHb aTpuOYTOB 3aBUCUT OT TuMa 3jeMeHTa. llepedyeHb
JIOTIOJTHUTEIbHBIX CBOMCTB/aTpUOYTOB JAHHOTO MIPUMUTHBA MpHUBEIEH B Tabuie 3.8.2.

Ta6auna 3.8.2. HaGop J0MOTHUTEIBHBIX CBONCTB/aTpuOyTOB B mpuMuTHBe FormEl

Id Nmsa Homep 3nauvenue
Tun snementa (Ctpoka pegaktupoBanusi; Pegakrop tekcra; dnaxok;
Element ] ) ; e
elType type 20 Knonka; Bsi6op u3 cnucka; Cnncok; Cnaiinep; Ilonoca npokpytku). Ot

€ro 3Ha4UCHUA 3aBUCUT NICPCUYCHDb JOMOJTHUTCIbHBIX anI/I6YTOB.

Cmpoxka pedakmuposanus.

value

Value

21

Conepkumoe CTPOKH.

view

View

22

Bun crpoku penaktupoBanus (Texcr; Kom6o6oke; Lenoe;
BemectBennoe; Bpewms; [lata; Jlata u Bpems).

cfg

Config

23

Kongurypanus crpoku. @opMat 3Ha4eHHS JTAHHOTO TOJIS JUIS Pa3IHYHBIX
BUJIOB CTPOKH:

Texcm — yKa3bIBaeTCs abI0H BBOAA B (popmarte [H 6ubnmorexu
QT.

Kombob60Kkc — coaep uUT CIUCOK 3HAYCHUIN PEAAKTHPYEMOTO
KOMOO0OOKCa.

[]enoe — copep UT KOH(UTYpAIHIO TIOJIS BBOAA 1IEJI0YUCIIEHHOTO
npezncrasienus B popmare: <MuHumym>:<Makcumym>:<Illar
usmeHennsr>:<IIpepuxc>:<Cypdpuxc>.

Bewecmeennoe — cofepXUT KOH(PUTYpALIMIO TOJIS BBOJA
BELIECTBEHHOI'O IIpeJICTaBlIeHUs B (popmare:
<Munaumym>:<Makcumym>:<Illar
msMeHenus>:<IIpepurxc>:<Cypdpuxc>:<Uucso 3HaKoB nocje
3anAToN>.

Bpewms, /lama, /lama u epems — GHopMUpOBAThH JaTy MO MIA0IOHY C
napaMeTpamu:

d — somep nHs (1-31);

dd — nomep nus (01-31);

ddd — cokpaménnoe HaumeHnoBanue Hs (‘Mon' ... 'Sun');

dddd — monHoe HanmenoBanue nHs (‘Monday' ... 'Sunday');

M — nomep Mmecsa (1-12);

MM — nomep mecsina (01-12);

MMM — coxkpaménnoe ums mecsna (Jan' ... 'Dec');

MMMM — nonHoe ums Mecsna (‘January' ... 'December’);

yy — nocienHue 8e nudpsi roaa;

YYYY — T'OJl IOJIHOCTBIO;

h — yac (0-23);

hh — gac (00-23);

m — MuHyTHI (0-59);

mm — MuHyTH (00-59);

s — cekyHbI (0-59);

ss — cexyHabl (00-59);

AP,ap — otob6paxxatb AM/PM wnnu am/pm.

font

Font

25

Mpudr Texcra B monnoii 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.

Peoaxmop mexcma:

value

Value

21

Conepxxumoe peakTopa.

wordWrap

Word wrap

22

ABTOMaTHYECKHH NIEPEHOC TEKCTA 110 CJIOBAM.



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
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Id Nwmsa Homep 3nauvenme

font Font 75 i%fﬁ;gg:?&?goﬁz }3.am/1c1/1 {<Family> <Size> <Bold> <Italic>

Dnasicox:

name Name 26 Nms/metka draxka.

value Value 21 3HavyeHue raxka.

font Font 25 Mpudt TEKCTA B qonﬂoﬁ 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.

Knonka:

name Name 26 WM&, HaanmiCch Ha KHOMKE.

value Value 21 3HaveHue 111 GUKCUPOBAHHOM KHOTIKH.

img Image 22 N300pakeHre Ha KHOIIKE.

color Color 23 IIBeT KHOTIKH.

colorText Color:text 27 LIBeT TekcTa.

checkable Checkable 24 [Tpu3nak GyHKIIMOHUPOBAHUS KaK (PUKCHpPOBaHHASI KHOTIKA.

font Font 75 Egﬁgff:;?&?gﬁi }3.an1/101/1 {<Family> <Size> <Bold> <Italic>

Buvibop uz cnucka:

value Value 21 TexyIee 3HaYeHUE CIHCKA.

items Items 22 [lepeueHb 3J1IEMEHTOB CIIHCKA.

font Font 75 i%fdﬁflffgﬁﬁsi?fgoﬁz }3.am/1c1/1 {<Family> <Size> <Bold> <Italic>

Cnucoxk:

value Value 21 BriOpanHoe 3HaueHHe CIHCKA.

items Items 22 [lepedeHb 371IEMEHTOB CIIUCKA.

font Font 25 [pudT Texcra B nonnoii 3anucu {<Family> <Size> <Bold> <Italic>

<Underline> <Strikeout>}.

Crnatidep u nonoca npoKpymku:

value Value 21 [Tonoxxenue cnainepa.
Kondurypamus cnaitnepa B popmare:
"<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>". I ne:
«  VertOrient — npu3HaK BepTUKaJIbHON OpUEHTALUH, IO
ofg Config 2 YMOJTYaHHUIO OPUEHTALIUS TOPU3OHTAIbHAS;

+  Min — MuHHUMAaJIbHOE 3HAUCHUE,

+  Max — MakcuMallbHOE 3HAUYEHUE;

- SinglStep — pa3mep 0IMHOYHOTO IIIATa;
« PageStep — pazMep CTpaHHYHOTO IIara.
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3.8.3. Daement Tekcra (Text)

JlaHHBIN NPUMWMTHUB NpEAHA3HAYEH JUIS BBIBOJA IPOCTOrO TEKCTA, HUCIOJB3YEMOIO B POJIM METOK U
pa3nuuHbiX noanucei. C 1eapl0 MPOCTOrO CO3/aHUSl YacCThIX JE€KOPATUBHBIX O(GOPMIIEHUN NPUMUTHB
JIOJDKEH MOJIePKUBATh 00BOJ] TEKCTa paMKoil. IlepedeHp MOMONHUTEIBHBIX CBOUCTB/aTpUOYTOB TaHHOTO
NpUMUTHBA NpUBEAEH B Tabnuue 3.8.3.

Taoauna 3.8.3. Habop nonoaHUTENbHBIX CBOWCTB/aTpUOYTOB B puMHUTHBE Text

Id HNma Ne 3HaueHune

backColor Background:color 20 DOHOBEIII LIBET.

backlmg Background:image 21 DoHOBOE N300paXKCHHE.

bordWidth Border:width 22 [upuna 6oparopa.

bordColor Border:color 23 L{BeT Goparopa.
Cruie 60propa

bordStyle Border:style 24 (None;Dotted;Dashed;Solid;Double; Groove;Ridge;Inset;Out
set).

pudt Texcra B monuHoi 3amucu {<Family> <Size>

font Font 25 <Bold> <Italic> <Underline> <Strikeout>}.
color Color 26 [IBeT TekcTa.

orient Orientation angle 27 OpueHTanus TeKcTa, MOBOPOT Ha YTOJI.
wordWrap Word wrap 28 ABTOMAaTHYECKHI TIEPEHOC TEKCTA 10 CIIOBAM.

BripaBauBanue tekcra (Bepxy cieBa; Beepxy crpasa;
Bepxy no nenrpy; Beepxy no mupune; BHu3y cnesa;
alignment Alignment 29 Buusy cnipaBa; Buu3sy no nenrpy; Buuzy no mmpusne; 1o
ueHrpy cnesa; Ilo nentpy cnpasa; Ilo cepenune; [1o uenrpy
0 IIUPHUHE).

text Text 30 3HayeHUe TEKCTOBOI'O IT0JIA.

numbArg Arguments number 40 KonunuecTBo aprymMeHTOB.

Ampubymul apeymenmos

arg{x}val Argument {x}:value 50+10*x  3HauyeHue aprymeHra

arg{x}tp Argument {x}:type 50+10*x+1 Tum aprymenra: “Integer”, “Real”, “String”

Kondurypamnus aprymenTa:
« cmpoka : [len] — mmpuUHa CTPOKHU;
arg{x}cfg Argument {x}:config 50+10*x+2 .+ sewecmsennoe: [wdth];[form];[prec] — mmpuna
3HaueHwus, popMma 3HaueHHs («g»,"f'");
« yenoe: [len] — mupuHa 3HaYeHUs.

3.8.4. DaemeHT oTOOpakeHus Mmeaua-marepuanon (Media)

JlaHHBIN PUMUTHB NpEAHA3HAYCH JUIS MPOUTPHIBAHMS PA3IMYHBIX MeIHa-MaTepuasioB, HAYMHAS OT
IOPOCTBIX M300paXEHUH M 3aKaH4YMBas TOJHOLECHHBIMH ayAMO M BHAEO IMOTOKaMH. YUYHUTHIBAs
MHOTOOOpPa3HOCTh CIIOCOOOB M OMOJMOTEK MPOUTPHIBAHUS TOJHOIEHHBIX ayJuO M BHJEO TMOTOKOB, a
TaKXe JIOCTaTOYHO CEPbE3HYIO TPYAOEMKOCTh MO HMMIUIMMHUHTALMM BCEX 3THX MEXaHU3MOB B JAHHBIN
BU/DKET, peIIeHo ObUT0 Ha MEepPBOHAYAIBHOM JTalle PEajH30BaTh TOJIBKO PadOTy ¢ M300paKCHUSMHU U
NPOCTHIMH  aHUMAIMOHHBIMH ~(opMaTaMu W300pakeHHH W Buaeo. [lepedyeHb JOMOIHHUTENBHBIX
CBOWCTB/aTpUOYTOB JAHHOTO MPUMHUTHUBA MPUBEAEH B Tabnuie 3.8.4.

Taoauna 3.8.4. Habop nonogHUTENBHBIX CBOWCTB/aTprOyTOB B mpuMuTHBE Media

Id Nmn Ne 3HauyeHue

backColor  Background:color 20 DOHOBBI IBET.
backlmg Background:image 21 DoHOBOE H300paXKEHHE.
bordWidth  Border:width 22 [[Inpuna Gopropa.
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bordColor  Border:color 23 [{BeT Gopropa.

bordStyle Border:style 24 g:ggée?(gﬁggalgfgsgigg d; Dashed; Solid; Double;

src Source 25 Hctounnk Menna-naHHBIX.

fit Fit to widget size 26 [Ipuznak «CornacoBarh COAEPKUMOE C PA3MEPOM BUKETA.
type Type 27 Tun menua (Image; Movie).

areas Map areas 28 KonudecTBo akTUBHBIX 00JIaCcTEH.

Ampubymol sudeoponuxa (Movie)

speed

CKopoCTh IPOUTPBIBAHUS, B IPOLIEHTAX OT OPUTHHAIBLHOMN
Play speed 29 ckopoctu. Ecnu 3Hauenue menpiue 1%, To mpourpeiBaHue
MPEeKpaIaeTcs.

Axmuenvle obnacmu

area{x}shp Area {x}:shape 40+3*x  Bwug oomactu (Rect; Poly; Circle).

Area 40+3*x+ Koopaunatsl obmacteid. Uepes 3amsaTyro UAYT KOOPAUHATHI:
area{x}coord {x}:coordinates 1 “x1,y1,x2,y2,xN,yN”
%
area{x}title Area {x}:title 30+3 Xt 3aronoBoK o0iacTy.

3.8.5. DuemeHT nocrpoenusi xuarpamm/rTpenoB (Diagram)

JlaHHBII NPUMHUTHB NpPEJHA3HA4YEH JUI1 IOCTPOCHMS Ppa3IMYHbIX JMarpaMM, BKJIOYas W
rpaduKu/TpeHabl OTOOpaKE€HHsT TEKYIIEro Ipolecca M AapXWBHBIX JaHHbIX. Ha JaHHBIHK MOMEHT
peann30BaHbl CJIEYIOLIUE TUIIBI THArPAMM:

« 'T'paduk’ — 1mo3BoOJIAET CTPOUTH OJHOMEPHBIE IPaUKU U3 3HAYCHUI MMapaMeTPOB MOJICUCTEMBI
'CO0p maHHBIX' IO BpEMEHH, a TAaKXKe MPSAMOE HCIIOIB30BAHUE aPXUBHBIX JAHHBIX IS TOCTPOCHHSI
rpadukoB. [lonnepkuBaercss pexuM OTCIEKUBAHUS KaK TEKYIIMX 3HAUYEHUH, Tak W 3HA4YEHUH 1o
apxuBy. [lognepxuBaeTcs Takke BO3MOKHOCTh IOCTPOCHHUS TPa(hUKOB MApaMETPOB, HE UMEIOIINX
apXuBa 3HAYEHUI.

+ 'CrhekTp' — CTpOMT YaCTOTHBIN CHEKTp M3 3HaYCHUH MapaMeTpoB nojacucteMsl 'COop JaHHBIX'.
OKHO TaHHBIX YaCTOTHOTO CIIEKTpa (POPMUPYETCsI, UCXOJIS U3 pa3Mepa BUDKETa M0 TOPU3OHTAIIN B
MUKCENIaX U JIOCTYMHBIX JAaHHBIX MapaMeTPOB, HAOKEHHBIX Ha CETKY FTOPU30HTAIBHOIO pa3mepa.
B cBs3u ¢ 3TMM MHHHMManbHas 4YacTOTa Ompenensiercs 3HadeHwem atpuOyrta tSize (1/tSize), a
MaKCUMaJlbHasi 4acTOTa BbIAEISEMbIX YacTOT OIPENeIAeTCsl MOJOBUHHOW IIMPUHON rpaduka B
MUKCeNlaX YMHOXEHHOM Ha MHHUManbHylo uactory ( width/(2*tSize) ). IlommepkuBaercs
BO3MOYKHOCTh (POPMHUPOBAHUS CIIEKTPA B PEIKUME CIICIKEHHS.

[Tpouiecc mocTyna K apXUBHBIM JaHHBIM ONTHMHU3HPOBAH IMyTEM BEACHHUS MPOMEXKYTOUHOro Oydepa
JUTSL OTOOpaKeHHS, a TAaKKE YIMAKOBKM Tpaduka NaHHBIX Tpu 3ampoce. llepedeHb IOMOHUTEIBHBIX
CBOICTB/aTpUOYTOB JaHHOTO MPUMHUTHBA NpUBEIEH B TabuIe 3.8.5.

Ta6uamnua 3.8.5. Habop A0MONHUTENBHBIX CBONCTB/aTpuOyTOB B mpuMuTHBe Diagram

Id Nmn Ne 3HaueHune

backColor Background:color 20 DOHOBEIII LIBET.

backlmg Background:image 21 DoHOBOE N300paxeHHE.

bordWidth Border:width 22 [upuna 6oparopa.

bordColor Border:color 23 I{BeT Goparopa.

bordStyle  Borderstyle 24 Gk Sopopa (Nones Dotted; Dashed: Solid: Double
trcPer Tracing period (s) 25 Pexxum 1 nepuoJu4HOCTD CIIEKEHHUS.
type Type 26 Tun auarpammsr: “Trend”, 'Crektp'.
Ampubymuvl mpenoa/epaghuxa (Trend)

tSek Time:sek 27 Texyiee Bpems, CEKyHA.

tUSek Time:usek 28 Texyiiee BpeMsi, MUKPOCEKYH/IBI.
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Id Nmsa Ne 3HauyeHue

tSize Size, sek 29 Pa3mep Tpenna, cekyHabl.

curSek Cursor:sek 30 [Tonoxenue Kypcopa, CeKyH/IbL.
curUSek Cursor:usek 31 [Tonoxenne Kypcopa, MUKPOCEKYH/IBI.
curColor Cursor:color 32 LBeT Kypcopa.

sclColor Scale:color 33 L[BeT mKaibl/penieTKu.

. PexxuM ropu3oHTaIBHOM IKambl/pemetku: “No draw”,
solHor Scale:horizontal 34 “Grid;Markers” n “Grid and markers”.

Pexxum BepTukanbHOi mkanbl/pemerku: “No draw”,
sclVer Scale:vertical 35 “Grid”, “Markers”, “Grid and markers”, «Grid (log)",

«Marker (log)", «Grid and markers (log)".
scIMarkColor Scale:Markers:color 36 L[BeT MapKepoB LIKAJIbI/PEIIETKH.

) . [pudTt MmapkepoB mikaasl/pemetku B Buae {<Family>
sclMarkFont |Scale:Markers:font |37 <Size> <Bold> <Italic> <Underline> <Strikeout>}.
valArch Value archivator 38 ApXHUBaTOp apXUBOB MAPAMETPOB.
parNum Parameters number 39 KonngecTBo nmapamMeTpoB, 0TOOpakaeMbIX Ha OJTHOM

TpEH/e.
Unousudvanvrvle ampubymsi napamempos mpenoa/epaguxa
prm{X}addr zaggf;:;r X 50+10*{X} TTonubIit anpec k mapameTpy {X} WM apXUBY 3HAYCHHIA.
Parametr {X} :view 50+10*{X} N
prm{X}bordL border-lower 1 HwxHsis rpanuia 3HaueHuni napamerpa {X}.
Parametr {X} :view 50+10*{X} .
prm{X}bordU border-upper 9 Bepxwusis rpanuia 3naueHuii napamerpa {X}.
*
prm{X}color Parametr {X} :color igﬂo X LIBeT oToOpaxenus TpeHaa mapamerpa {X}.
*
prm{X}val Parametr {X} :value SOFI0*{XS 3HaueHue napaemeTpa {X} moa Kypcopom.

+4

3.8.6. DjieMeHT MOCTPOEHMS MPOTOKOJIOB, HA OCHOBE apxXuBOB coo0uennii (Protocol)

JlaHHBIT NPUMHUTHUB TpPEJHA3HAYEH Ui BHU3yalHd3allid JaHHBIX apXuBa COOOIICHUH TMyTEM
dbopMUPOBaHUA TPOTOKOJIOB C Pa3IMYHBIMH CHOCOOAMM BU3yalIM3allMH, HAUYWHAS OT CTATHYECKOIO
CKaHUPYIOMIETO IMPOCMOTPAa WM 3aKaHYWBas JWHAMUYECCKHM OTCIC)KHBAHHEM IIPOTOKOJIA COOOIICHUS.
[lepeueHb AOMOTHUTENBHBIX CBONCTB/aTpUOYTOB JAHHOTO MPUMHUTHBA NpUBEIEH B Tabuie 3.8.6.

Ta6amnua 3.8.6. Habop n0monHUTENBHBIX CBONCTB/aTpuOyTOB B puMuTHBE Protocol

Id Nms Ne 3nauenme

backColor Background:color 20 ®oHOBBII BET.

backlmg Background:image 21 ®onoBoe u300pa>keHue.

foot |Font 2 e SUndertnes <Stkeout.
time Time, sek 24  Tekyuiee BpeMs, CEKYH]I.

tSize Size, sek 25 Pa3mep 3ampoca, CEeKyH/IbI.

trcPer Tracing period (s) 26 PexuM u IepuoUIHOCTD CIICKEHUSI.
arch Archival 27 | ApxuBaTop apXuBa COOOIICHHIA.
tmpl Template 28 lllabmoH 3ampoca B apXuBe.

lev Level 29  YpoBeHb COOOIICHUI.

col View columns 31 Orobpaxaemble KOJIOHKH.
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3.8.7. JnemenT popmupoBanus oT4éTHOM HOKyMeHTaunu (Document)

[TpumuTHB TpeHa3Ha4yeH A (HOPMUPOBAHHMS OTUETHOW, OMEPATUBHOM M WMHOW MOKYMEHTAllMU Ha
OCHOBe 1I1a0JOHOB JOKYMeHTOB.llepedeHb MOMOJHUTENBHBIX CBONCTB/aTpUOYTOB IJAaHHOTO MPUMHUTHBA
npuBeAEH B Tabnuue 3.8.7.

Tabauna 3.8.7. Habop 10MOTHUTEIBHBIX CBOMCTB/aTpuOYTOB B MpuMHUTHBE Document

Id HNma Ne 3HaueHue

style  CSS 20 Cruip noxkymenta (CSS).

tmpl  Template 21 XHTML ucxonHblii maboH JOKYMEHTA.

doc Document 22 TlceBno-BUpTYyaJbHBIN aTpHOyT TEKYIIETO (BEIOPAHHOTO) TOKYMEHTA.

font  Font 26 ba3zoBsIit HIprI(i)T TEKCTa IOKyMEHTa B nosiHoM 3anucu {<Family> <Size>
<Bold> <Italic> <Underline> <Strikeout>}.

bTime Time:begin 24 Bpewms Hauana TOKyMEHTa, CEKYH/I.

time  Time:current 23 Bpews renepanuu JOKyMEHTa, CEKYH]I.

n Archive size 25 KonudecTBo JOKYMEHTOB WIH ITyOMHA apXHBa.

Ampubymul 6KII0UEHO20 PeHCUMA APXUBUPOBAHUSL

[To3umus Texyiiero J0KyMeHTa B apxuBe. 3anuch 3HaueHus: <0 mpou3BOAUT
apXMBAIUIO TEKYIIETO JOKYMEHTA.

aCur | Cursor:archive —

Texymuil BU3yalu3upyeMblii JOKYMEHT apXuBa. 3allUCh 3HAUEHUA -1 —

vCur  Cursor:view | —
BBIOOD CIIEYIOMIETO TOKYMEHTA, -2 — BBIOOP MPEABIYIIETO TIOKYMEHTA.

Ampubymer apxusa

doc{X} ‘Document {X} ‘— ‘ApXI/IBHHﬁ nokyMeHT X (0...(n-1))

Bo3moxxHocTr nmpumMuTHBa «J{OKYMEHT»:
« I'mbxoe GopMHpPOBaHUS CTPYKTYPHI JOKYMEHTa Ha OCHOBE S3bIKAa THIIEPTEKCTOBOM Pa3METKH.
DTO TPenoCTaBUT MOIJEPKKY IIMPOKUX BO3MOXKHOCTEH (HOPMATHPOBAHUS JIOKYMEHTOB C
nociuenyoueil peanuzanueit 00EpTku rpaduueckoro uutepdeiica GopMrupoBaHUs TOKYMEHTA.
«  @®opMupoBaHHS TOKYMEHTOB MO0 KOMaH]IE MJIU TI0 TUIaHY B apXUB C IMOCIEAYIOIIAM TPOCMOTPOM
apXxuBa.
- @opMupoBaHHE JOKyMEHTa B PEXHME pPEAlbHOTO BPEMEHH MOJHOCTHIO JMHAMUYECKH M Ha
OCHOBE apXMBOB 32 YKa3aHHOE BPEMsl.
« Hcnonb3oBanue artpuOyToOB BH/DKETa I TEpeldayd 3HAYEHUH W aJpPEcOB Ha apXUBBHl B
nokyMeHT. [lo3BONIIET WCHONB30BAaTh BHIDKET JOKYMEHTa KakK MIA0JIIOH st (OpPMHUPOBAHUS
OTYETOB C APYTUMH BXOJHBIMU JTAHHBIMH.

B ocuoBe moboro mokymenta yiexutT XHTML-ma6non. XHTML-mabnon sto ter 'body', WEB-
CTpaHUIIbl, COJEpKaIUi CTaTUKy JokyMeHTa B craHjgapre XHTML 1.0 u siaeMeHTbl MCHOIHSEMBIX
MHCTPYKIIUN HAa OJHOM M3 SI3bIKOB I0JIb30BaTeNIbcKOTO mnporpammupoBanus OpenSCADA B Bune <?dp
<procedure> ?>. Pe3ynpTupyromuii JOKyMEHT (HOPMHUPYETCS MyTEM HCIIOJHEHHs MPOIEAYP U BCTAaBKHU
WX pe3yJbTaTa B JOKYMEHT.

W cToOYyHNKOM 3HAYEHUI UCIIOJIHAEMbIX MHCTPYKLUN SIBJISIOTCSI aTpUOYThI BUXKETa 3TOr0 NPUMUTHBA, a
TaKXKe BCE MEXaHU3MBI S3bIKOB MOJIb30BaTeNbCcKOro nporpammupoBanus OpenSCADA. AtpuOyTsl MoryT
NO0aBIIATECS TIOJH30BATEIEM W JIMHKOBAThCA HA peajbHblEe aTpUOYTHI MAapaMeTPOB WIIHM-KE SBISATHCS
ABTOHOMHBIMM, 3HAY€HUS KOTOpPBIX OyayT QopMupoBaThCsl B CKpunTe BHDKeTa. B cioydae co
CJIIMHKOBaHHBIMH aTpUOYTaMH MOTYT U3BJIEKAThCs 3HAYCHUS U3 HCTOPUH, apXHUBa.

Ha puc. 3.7.7.a u3o0pakeHa CTpyKTypHasi cxema BHUDKeTa MpUMUTHBA «JlokymeHT». CormacHo 3Tou
ctpykrype «Jlokyment» coaepxut: XHTML-1mabnoH, pe3yabTHUPYIOIUME JOKYMEHTBI M CKPHIIT
00paboTKu JaHHBIX. VICTOUHMKOM JAaHHBIX [UIsI CKPUIITa U PE3YIbTHPYIOMIMX JOKYMEHTOB SBIISIFOTCS
aTpuOyTHI BUIXKETA.
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e >
Arpubyt | Cxpunm eudxema.
prmt _val : — :

prm _ed prm3_cle=prm2_val3.14,
prrmd _nm | Prmd _cle=prmd_val*3.14;
prm2_val | prm5_cle=prm&_val*3.14,
prmz2_ed

prm2_nm | [/Ja &rnoH QokyMeHma:

prmg_vial =hody docProclang="JavaLikeCalc.JavaScript"=<table=

pm{:ﬁ;l =tr==te=Und p=itd= <td=3Hau eHme <t d==/tr=

PrSYal | <ir><td><2dp r=prm1_nm ?><itd><td><?dp r=prm _val 2><td><tr>
ﬂrmﬁ_c t:| str=<td=<%dp r=prm2_nm 7=</td=<td=<?dp r=prm2_val 7=</td==itr=
PrmS_Val | s cyg><2dp r=prm3_nm ?=</td><td><?dp r=prm3_val ?></td><ftr>
prm&_cle =ftable==/hody=

prmé_val

prm7_val |

prmeval | LJOKYMEHM.

prmd_val | =body=<table=

prml 0_val | =tr==td=Und p=itd==td=3HadeHne=<fd==/tr=
prmii_val | <tr==td=PIRC21 <fd==td=23 45=ftd=</tr=
prrnl 2_val | =tr==td=TIRCA=/td==td=T70. 23=/td==fir=
proml 3_val | =tr==td=Fld45=fd==td=34 G5=/td==/1r=

prrnd 4_val | <ftable==/body=

prml 5_val po

| lpumumus ‘ﬂaxymenm}

Puc.3.7.7.a CtpyktypHas cxema NpuMHUTHBA «[OKyMeHT».

[IpenycmarpuBaercss paboTa BUIXKeTa B JABYX pexumax: JuHamuueckuil u ApxuBHbIH. OTinuune
ApXMBHOTO pEeXHMMa 3aKJII0YAeTCs] B HAJIMYMU apXHBa YKa3aHHOW TIYOMHBI M aTpUOyTOB MO3BOJISIOIINX
YIIPABJIATH IIPOLIECCOM apXUBUPOBAHKS U IIPOCMOTPA YKA3aHHOI'O JOKYMEHTA B ApXUBE.

['eHeparusi JTOKyMEHTa BCETJa NPOM3BOJWTCS B MOMEHT YCTAaHOBKHM arpuOyTra BpeMeHH <time>
OTHOCHUTENIbHO YCTAHOBJICHHOTO HaYallbHOTO BpeMeHH JokymeHTa B arpulOyre <bTime>. I[lpu
BBIKJIFOUCHHOM apXUBE PE3yJbTHPYIOIIMH JTOKYMEHT IOMEIIAeTCss HEeIOCPEACTBEHHO B aTpuOyT <doc>.
[Tpyu BKIIIOYEHHOM apXMBE PE3yJNbTUPYIOIIUN TOKYMEHT MOMEIAeTCsl B sUEHKY MOl KypcopoM, aTpulyT
<aCur>, a tak-x%e B <doc> eciu 3HaueHHe Kypcopa apxuBa <aCur> M Kypcopa BU3YaJIHU3UPYEMOIO
nokyMmenta <vCur> coBnagaroT. ATpUOYTHI apXUBHBIX KypCOpPOB MHPEIyCMaTpPUBAIOT HECKOJIbKO
KOMaH/IHbIX 3HAUCHUH:

« aCur<( — llepemeriaeT Kypcop apxuBaTopa Ha CJIEIYIONIYIO MO3MIHIO, TEM CAMBIM OCTaBJISSA
MpeIbIAYIINNA JOKYMEHT B apXUBE U OUYHILAsl JOKYMEHT 0]l KypCOpOM.

« vCur==-1 — BpIOOp cnenyoomero AOKyMEHTa i OTOOpakeHHH. BbIOpaHHBIN NOKYMEHT
KonupyeTcs B aTpudyT <doc>.
« vCur==-2 — BpIOOp mpenplIyniero AOKyMeHTa Ui OToOpakeHuil. BbIOpaHHBIA TOKYMEHT

Konupyercs B arpudyT <doc>.

Kak Obuto ykazaHo BbIlIE JUHAMHKA II1a0JOHA JOKYMEHTa OINpEAENseTcs BCTaBKAMH HCIIONHSIEMBIX
UHCTpYKIMH Buaa <?dp <procedure> ?>. B mponenypax MOryT HCIOJIb30BaThCS OJHOUMEHHBIE
aTpuOyThl BH/DKETa M (PYHKIIMU TIOJb30BaTelbckoro uHTep(deiica mporpammupoBanus OpenSCADA.
Kpome atpulyToB BHKETa 3ape3epBUPOBaHbI ClielMalIbHbIe aTpuOyTaMu (Tadi. 3.7.7.a).

Kpome crnenmansubix arpudbytroB B XHTML mabnone 3ape3epBupoBaHbl T€TM M aTpUOYThl TEroB
CIIeNMaabHOTO Ha3HaueHus (Tadm. 3.7.7.a).

Taoauna 3.7.7.a. CnienuanbHble U 3ape3epBUPOBAHHBIE HIIEMEHTHI 1A0JI0HA.

Nmsa ‘Hamaqelme

Ampubymeot

rez ATpuOyT pe3yipTaTa UCTIOJHEHHS MPOLEAYPHI COACPKUMOE KOTOPOTO
MIOMEIIAETCSI IEPEBO IOKYMEHTA.

ITime quMﬂ MOCJICTHETO (.bopMI/IpOBaHI/IH. Ecmu moxymeHT popmMupyercst BiepBbie TO
<ITime> paBen <bTime>.

Time ConepxuT BpeMs I iepeOrupaeMbIX 3HaUeHUH B ceKyH1ax. Onpeensercs
BHYTpH TeroB ¢ atpudyTom 'docRept'.
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Nmsa Ha3nauenue

TimeU Conepxut Bpems JUIs TepeOrpacMbIX 3HAYCHUH B MUKPOCEKYH/1aX.
Omnpenensiercs BHyTpU Teros ¢ atpudyrom 'docRept'.

rPer ConepkuT MepruoAnIHOCTh Tiepedopa 3naueHuit (atpudyt 'docRept').

mtime, mTimeU,
mLev, mCat, mVal

OnpenenstoTcst BHYTpH TeroB ¢ arpudyrom 'docAMess' pu pazdbope coobieHnit
apXuBa COOOILEHUH:

mTime — BpeMsi cooOIIeHus;

mTimeU — Bpemsi cooOIIeH s, MUKPOCEKYH/IBI;

mLev — ypoBeHb cOO0IIEHHS;

mCat — KaTeropusi COOOILEHHS;

mVal — 3HaueHne cooOIIeHHUS.

Cl’lel/;uaﬂbl-lble meecu

Cneyuanvnvie ampubym

bl cmaHOapmelx mecoe6

body.docProcLang

SI3BIK UCTIOTHAEMBIX MPOIIeyp JOKyMeHTa. [1o yMouaHutio 31o
JavaLikeCalc.JavaScript.

* . docRept="1s"

Ter ¢ ykazaHHBIM aTprOyTOM IpH (HOPMUPOBAHUH PAZMHOXKACTCS IMTyTEM
CMellleHUs BpeMeHH B aTpudyTe 'rTime' Ha 3HaueHNe yKa3aHHOE B JAHHOM
aTpuoyTe.

* docAMess="1:PLC*"

Yka3bIBaeT Ha HEOOXOAMMOCTh Pa3MHOKEHHSI Tera ¢ aTpHOyTOM COOOIIEHUSIMU U3
apXuBa COOOIIECHUH 3a yKa3aHHBIA WHTEPBAJl BDEMECHH U B COOTBETCTBHUH C
ypoBHeM (1) u mabnonom 3ampoca (PLC*). JIns nanHoro tera, B mpoiiecce
pasMHOXKeHus, onpeaenstorcs arpu0yTel: mTime, mTimeU, mLev, mCat u mVal

* docRevers="1"

VYka3nIBaeT Ha HHBCPTUPOBAHUC ITOPAJOK PASMHOKCHUS, HOCJ'IC,Z[HI/Iﬁ CBCPXY.

* docAppend="1"

[Tpu3Hak HE0OX0AUMOCTH 100aBIEHUS PE3Y/IbTaTa BHIIOIHEHUS POLIEAYPHI B TE€T
nporuexypsl. MlHade pe3ynbTar UCIOJIEHEHs 3aMEHSET COIEPKUMOE Tera.

body.docTime

Bpewmst popmupoBanus nokymeHTa. Mcnonap3yerces s ycTaHOBKM aTpuoyTa
<ITime> npu cnexyroniem (GpopMupoBaHNH JOKyMeHTa. He ycTaHaBiuBaeTcs
I0JIb30BaTenem!

3.8.8. Konreitnep (Box)

[TpuMuTHB KOHTEWHEpa HCHOIB3yeTcs Uil (POPMHUPOBAHMS COCTABHBIX BHUJDKETOB W/WJIM CTPAHMUIL
MOJIb30BaTeNbCKOro MHTep(deiica. IlepedeHb NOMONHUTENBHBIX CBONCTB/aTpUOYTOB JTaHHOTO MPUMHUTHUBA

npuBeAEH B Tabnmue 3.8

8.

Tab6amnua 3.8.8. HaGop nomonHuTENbHBIX CBONCTB/aTpUOYTOB B IpUMHUTHBE Box

Id Nwmsa Ne 3navenme
peOpenSre Page:open source 3 HOHHIiIH aJIpec CTpaHUIIbI, KOTOpasi BKIIOYEHA BHYTPh TaHHOTO
KOHTEelHepa.
pgGrp Page:group 4  I'pynna koHTelHepa CTpaHMIL.
backColor Background:color 20 ®oHOBBII I[BET.
backlmg  Background:image 21 ®onoBoe uzobpaxeHue.
bordWidth Border:width 22 IIupuna 60oparopa.
bordColor Border:color 23 Iset 6opmropa.
) Crtuns 60paropa
bordStyle  Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
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3.9. Ucnoan3oBanue B/l n/si Xxpanenusi 0n0,1M0TeK BUIKETOB M MPOEKTOB

XpaHeHHe HaHHBIX BUDKETOB M OMOMMOTEK BHUDKETOB peanu3oBaHo B bBbJI, HOCTymHBIX cucteme
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 3TOM Tabnubl co3maérces B kaxaou B/, riae XpaHATcs ITaHHBIE 3TOTO MOAYIS C MEpEeYHEM
OuOIMOTEK, coaepKamuxcsi B KOHKpeTHO B3AToi BJ[. B coctaB Tabmui, mpuHamiexanmx OHOIHMOTEKe
BUJIKETOB, BXOZAT CIEAYIOLIHE:

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

BJIOKEHHBIMU BUJPKETAMU KOHTEHHEPHBIX BUJDKETOB (CTpykTypa «LibWidgetIO").
- {DB TBL} uio — Tabmuma c moib30BaTebCKUMHU CBOWCTBAMH BHJIKETOB 3TOH OMOIMOTEKH U
BJIO)KCHHBIMH BUJ[KETaMU KOHTEHHEPHBIX BUKETOB (cTpyKTypa «LibWidgetUserlO", pasnena b1

).

- {DB TBL} incl — Tabnuma c mepeyHeM BIIOKEHHBIX BHJIKETOB B BUKEThI-KOHTEHHEPHI
naHHoM 6ubnmnotexu (cTpykrypa «LibWidgetlncl").

- {DB TBL} mime — Tabmuma c pecypcamMu OHONHMOTEKH W €€ BHDKETOB (CTPYKTYpa

«LibWidgetMime").

[Tpoexmyu (CTPYKTYphI) OCHOBHBIX TAOJIHI] TAKOBHI :
- Libs( ID, NAME, DSCR, DB _TBL, ICO ) — bubnuotexu BuKeToB </D>.
1D — unentugukarop;
NAME — nms;
DSCR — omnucanue;
DB TBL — BJl ¢ Bumxeramu;
1CO — 3akonupoBanHoe (Base64) n3o0pakeHne NKOHKH OMOJIHOTEKH.
- LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS) —
Bumxersr </D> O6UOIHNOTEKH.
1D — unentugukarop;
ICO — 3akonupoBanHoe (Base64) nzo0paxeHne NKOHKH BUKETA;
PARENT — anpec BuaxeTa OCHOBBI B BUnie /wlb_originals/wdg Box ;
PROC — BHyTpeHHUH CLIEHapUH U SI3bIK CLICHAPUS BUIDKETA;
PROC PER — niepuoAu4YHOCTh BBIYMCIICHUS CLIEHAPUS BUJIKETA;
USER — Bnajenen BUIKETA,
GRP — rpymra noJyib30BaTesiei BUIKETa,
PERMIT — nipaBa noctyna K BUIDKETY;
ATTRS — niepedeHp aTpuOyTOB BUKETA, MOTU(PHUIIMPOBAHHBIX MTOJIb30BATEIIEM.
- LibWidgetlO( IDW, ID, 10 VAL, SELF FLG, CFG TMPL, CFG VAL ) — PaOouue
aTpulyThl </D> Bumxkera <I[DW>.
IDW — uneHtuduxaTop BUIKETA;
ID — unentugukarop 10;
10 VAL — 3nauenue atpubyra;
SELF FLG — Buytpennue ¢uaru 1O;
CFG_TMPL — m1aGnoH 31eMeHTa KOH(PUTypaIii, OCHOBAaHHOTO Ha IaHHOM aTpuoyTe;
CFG VAL — 3naueHue >neMeHTa KoHpurypamuu (CChlIKa, KOHCTAHTA ...).
- LibWidgetUserlO( IDW, ID, NAME, 10 TP, IO VAL, SELF FLG, CFG_TMPL, CFG_VAL)
— [lonb3oBarensckue aTpudyThl </D> Bumxkera <[DW>.
IDW — uneHTHU(pUKATOp BUIDKETA;
ID — unentuduxatop 10;
NAME — nms 10;
10 TP — tun u rnasueie ¢aru 10;
10 VAL — 3nauenue 10;
SELF FLG — uytpennue ¢aaru 10;
CFG_TMPL — m1aGnoH 31eMeHTa KOH(GUTypaIii, OCHOBAaHHOTO Ha IaHHOM aTpuoyTe;
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CFG VAL — 3nadeHue dneMeHTa KoH(purypamuu (CChUIKa, KOHCTaHTA ...).
- LibWidgetIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) — BxitoueHHble B
KOHTelHep <IDW> Bumxetsl </D>.

IDW — uneHTu(pUKATOp BUIDKETA;

ID — uneHTu(uKaTop 3K3eMILIApa BIOKEHHOIO BUIDKETA;

PARENT — anpec BuaxeTa OCHOBBI B BUnie /wlb_originals/wdg Box ;

ATTRS — niepedeHp aTpuOyTOB BUKETa, MOJU(PHUIIMPOBAHHBIX MTOJIb30BATEIIEM;

USER — Biageneln BUIDKETA;

GRP — rpynma noyib30BaTeaei BUIKETA,

PERMIT — nipaBa 1octyna K BUIKETY.
- LibWidgetMime( ID, MIME, DATA ) — Audio, video, media u apyrue pecypchl BHIKETOB
OUOIIOTEKH.

ID — Wnentudukarop pecypca.

MIME — Mime tun I1aHHbIX pecypcea (B popmare — <mimeType;Size>).

DATA — Jlannble pecypca KoaupoBaHHble Base64.
+ Project( ID, NAME, DSCR, DB TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) — IIpoektsI
uHTEepdEiicoB Bu3yamu3anuu </D>.

ID — uneHTH(UKATOP MPOEKTA;

NAME — uMsl IpOEKTa;

DSCR — onucanue MpoeKTa;

DB TBL — B]] co cTpaHULlaMU IIPOEKTA.

1CO — 3akonupoBanHoe (Base64) n3o0paxxeHne NKOHKH MPOEKTa;

USER — Bnazenen npoeKTa;

GRP — rpymnra 1oJyib30BaTesiei NpoeKTa;

PERMIT — nipaBa noctyna K IpOeKTy;

PER — 11epuOIMYHOCTD BBIYUCIICHHUS IIPOEKTA;

FLGS — ¢naru npoexra.
« ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC_PER, USER, GRP, PERMIT, FLGS,
ATTRS ) — Crpanunst </D> coaepsxamnmecs: B mpoekre/ctpanutie <OWNER>.

OWNER — npoekT/cTpaHuiia — Biajaesell JaHHOW CTpaHUIIbI (B BUIE —

«/AGLKS/so/1/gcadr»)

ID — uneHTU(HUKATOp CTPAHUIIHI,

1CO — 3axonupoBanHoe (Base64) nzo0paxkeHre UKOHKH CTPaHUIIb;

PARENT — anpec BUKeTa OCHOBBI CTPAHUIIBI B BUe /wlb originals/wdg Box ;

PROC — BHyTpeHHUH CLICHApUH U A3BIK CLICHAPHs CTPAHULIBL;

PROC PER — nepyOAMYHOCTb BBIYMCIIECHUS CLIEHAPUS BUIDKETA;

USER — Bnajenen CTpaHUlIbl;

GRP — rpynmna noiap30Bareyeid CTpaHuIlbl;

PERMIT — nipaBa ioctyna K CTpaHUIIE;

FLGS — ¢naru ctpaHulipl;

ATTRS — nepedeHs aTpuOyTOB BUKETA, MOAM(PHUIIMPOBAHHBIX MOJITH30BATEIECM.
+ ProjSess( IDW, ID, I0_ VAL ) — Tab6nuua npoekra <[DW> ana xpaHeHusi JaHHBIX CEaHCOB,
HCHOJIHSIOLIMUX MTPOEKT.

IDW — noJiHbI{ MyTh 3JIEMEHTA IPOCKTA;

ID — atpulyT 3y1eMeHTa;

10 VAL — 3navenwue atpulyra.
+ ProjPagelO( IDW, ID, IO VAL, SELF FLG, CFG_TMPL, CFG_VAL ) — PaGouue atpu0yThl
crpannil. CtpykTypa haktndyecku coBmagaer ¢ Tadnuneit LibWidgetlO.
« ProjPageUserlO( IDW, ID, NAME, 10 TP, I0 VAL, SELF FLG, CFG TMPL, CFG_VAL )
— TIlonb3oBatensckue aTpuOyThl crpaHul. CTpykTypa (aKTHUeCKd COBHanaeT c Talnuiein
LibWidgetUserlO.
+ ProjPageWlncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) — BxitoueHnHsie Ha
cTpanuibl BUIKETHL. CTpyKTypa (hakTndecku coBmanaer ¢ radmuneit LibWidgetIncl.
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3.10 API noib30BaTe/IbCKOro NpOrpaMMHUPOBAHMS U CEPBUCHbIE MHTEP(eHChI
OpenSCADA

3.10.1. API nosib30BaTeIbCKOr0 NPOrpaMMUPOBAHUS

API nonp30BaTeNbCKOro MPOrpaMMHUPOBAHUS JBM)KKA BU3YaJIN3alMHU TPEACTABICHO IPYNION (GyHKINI
HEMoCpencTBeHHO B Moxayie aBmxkka CBY. BbpI30B 3Tux (QyHKIWNA W3 CKPHUNTOB BHUIKETOB MOXKET
OCYILECTBIISATHCS MPSAMO MO UACHTUPHUKATOPY (YHKIMH, HOCKOJIBKY UX 00JacTh UMEH yKa3bIBAaeTCs IS
KOHTEKCTa CKPUIITOB BUJKETOB.

Cnucoxk BuaxeroB (WdgList)

Onucanue: Bo3Bpalaet CliMCOK BUKETOB B KOHTCHHEPE BUIKETOB WJIA CITUCOK JIOUEPHUX BUJIKETOB.
Ecnu ycranoBiieHO <pg>, TO BO3BpAIIAeTCs CIIMCOK CTPAHMII JJIsl POSKTOB M CEaHCOB.

Ilapamempuoi:
ID Hwmsa Tun Pexum Ilo ymonryaHuio
list Cmmcok Crpoka Bo3separ

addr Anpec Crpoka Bxon

pg  Crpanunsl Bool Bxon 0

HpucyrcrBue y3na (NodePresent)
Onucanue: IIpoBepka Ha MPUCYTCTBUE y3I1a, BKIIOUYAsT BUKEThI, aTPUOYTHI U APYTHE.

Ilapamempuwi:

ID Hmsa Tun Pe:xxum  Ilo ymosruanuio

rez  Pesynmprar Bool Bosspar
addr Anpec Crpoka Bxon

Cnucok arpudyroB (AttrList)

Onucanue: Bo3Bpamaer cnucok arpuOyTroB BujpkeTra. Ecim ycraHoBiaeH <noUser> Ttorja
BO3BPALIAIOTCA TOJIBKO HE MOJIb30BATEIIbCKUE aTPUOYTHI.

Ilapamempeoi:
ID Nwms Tun Pexum Ilo ymonryanuio
list Crmcok Crpoka Bo3zepar
addr  Anpec Crpoka Bxon
noUser be3 monb3oBarensckux Bool Bxon 1

3anpoc aTpudyra (AttrGet)

Onucanue: 3anpoc 3Ha4eHUs aTpuOyTa BHIPKETA. 3alpoc MOXET OCYIIECTBISTHCS KaK yKa3aHUEM
MOJTHOTO azapeca atpubyra B <addr>, Tak W ormenbHO ajgpeca BuWmKeTra B <addr>, a mnmeHtndukaropa
aTpubyTa B <attr>.

Ilapamempuwi:

ID Hwmsa Tun Pesxxum  Ilo ymouruanuio

val 3nauenume Ctpoka Bo3sspar
addr Anpec Crpoka Bxon
attr  Atpubyr Bool Bxon
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YcranoBka atpubdyra (AttrSet)

Onucanue: YCTaHOBKAa 3HAueHMs aTpuOyTa BHUJDKETA. YCTAaHOBKA MOXET OCYLIECTBIATHCS Kak
yKa3aHHEM IIOJIHOTO ajnpeca aTpuOyra B <addr>, Tak W OTAenbHO aapeca Bumkera B <addr>, a
uaeHTuguKaTopa aTpudyra B <attr>.

Ilapamempuwi:

ID Hwmsa Tun Pexum Ilo ymonuanuio

addr Anpec Crpoka Bxon
val 3nauenue Crtpoka Bxon

attr  Atpubyr Bool Bxon

3.10.2. CepBucunie uarepgeiicol OpenSCADA

CepBucHble wuHTEpdeiicel 310 uHTepdelice goctyma k cucreme OpenSCADA mocpencTBom
untepdeiica ynpapiaeHus OpenSCADA u3 BHemHUX cucTeM. J[aHHBIA MeXaHU3M MOJI0KEH B OCHOBY BCEX
mexanusmMoB oOmeHa BHyTpu OpenSCADA, peann3oBaHHBIX IOCPEICTBOM CHAObIX CBs3edl U
crangaptTHoro nmpotokosia oomeHa OpenSCADA.

I[OCTyl'l K 3HAYCHHUAM anI/IﬁyTOB 3JIEMECHTOB BU3ya/IU3alluU (BI/II[?KeTaM)

C uenpio mpenocTaBieHUs] YHU(DHUIIMPOBAHHOTO, TPYIIIOBOTO M CPABHHUTEIBHO OBICTPOTO MOCTyMHa K
3HAUYCHUSM aTpUOyTOB BHU3YaJbHBIX DJIEMEHTOB IMPEAYCMOTpPEHA CEepBUCHAS (DYHKIMS BHU3yaJbHOTO
JJIeMEHTa  «/serv/attry W KOMaHABl ~ TOMY4YEHUS/yCTAHOBKM  3HAYeHU  atpuOyToB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv%2fattr"/> wu <set path="/UI/VCAEngine/{wdg addr}/
%2fservY%2fattr"/>. ATpuOyThl TaHHBIX KOMaHJ, IpeayCcMaTpUBAIONINE pa3TUYHbIe MEXaHU3MBbI 3ampoca,
npejactaBuM B Tabauue 4.13.1.

Taoauna 3.10.2.a. ATpuOyThl KOMaH/ MMOJTYYSHHS/YCTAHOBKH aTpHOyTOB BU3yaIbHBIX HIIEMEHTOB

Id Nmsa 3Hayenue

Komanoa 3anpoca eusyanvuwvix ampubymos suoscema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
%2fattr"/>

YcraHoBKa BpeMEHU/CYETINKA U3MEHEHUH IS

tm Bpewmsi/cuéTunk usmeHeHuit
3arpoca TOJIbKO H3MEHUBIINXCS aTpHOyTOB.

dopmupoBaHue qouepHUX B modepHeM dreMeHTe YKa3bIBAIOTCS: CTPOKOBBIX
3JIEMEHTOB C pe3yjbTaTaMu uaeHTH(UKaTop {attr} arpulyra, unjaexkc {a id}
aTpuOyTOB aTpuOyTa u ero 3HaueHue {val}.

<el id="{attr}"
p="{a_id}">{val}</el>

Komanoa ycmanoexu euzyanvhvix ampubymos euoscema: <set path="/Ul/VCAEngine/{wdg addr}/
Yo2fserv%olfattr"/>

B mouepHHX 351eMeHTaxX yKa3bIBACTCS
VYcranoBka aTpuOyToOB uaeHTuGuKaTop atpulyTa {attr} u ero 3HaueHUE
{val}.

<el id="{attr}">{val}</
el>

I'pynnoBoii 1ocTyn K 3HaYeHUSAM ATPUOYTOB 3J1€eMEHTOB BU3YAJIM3AUMHU (BUAKETbI)

C nenpio onTUMHU3aUu TpaduKa CeTeBOr0 B3aUMOJEHUCTBUS MyTEM HCKIIOYEHHS] MEIKHUX 3aIpoCoB, a
UCTIOJIb30BAaHUSl OJJHOTO, HO OOJBIIOTO 3ampoca CO3JaH TPYHIOBOM 3ampoc 3HaueHWil arpulyToB
BU3YaJIbHBIX 3JIEMEHTOB. [ pynnupoBka JaHHOTO 3ampoca MojApazyMeBaeT 3ampoc aTpuOyToB Bcel BETBU
BUJDKETA, BKIIKOYAsl U BJIOKEHHBIE 3JIEMEHTHI. I JaHHOTO 3ampoca IIpelyCMOTPEHa CEpPBUCHAs KOMaH/a
«/serv/attrBry». 3ampoc MaHHON CEpBHCHON KOMaHIbI 3KBHUBAJICHTCH CEPBUCHOW KOMAaHJE «/serv/attry u
BBITJISLANUT cienyromumM oopazom: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv%2fattrBr"/>

tm — BpeMs/c4éTYNK HM3MEHEHHH. YCTaHOBKA BPEMEHHW/CUETYMKA W3MEHEHUH JUIs 3arpoca
TOJIbKO U3MEHUBIINXCS aTpUOYTOB.

Pesynbrar:
<el id="{attr}" p="{a_id}">{val}</el> — DnemenTsI C pe3yabpraramu aTpuOyTOB. B 311emMeHTe
YKa3bIBAIOTCSA: CTPOKOBBIM uaeHTU(UKaTOp {attr} aTpuOyrta, mHAekc {a id} arpubyra u ero
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3HaueHue {val}.

<w id="{wid}" [nkPath="{Ink path}">{childs+attrs!</w> — DneMeHThl ¢ JIOYEPHUMU
BU/DKETAMHA W HMX arpuOytamu. B sieMeHTe yKa3bpIBalOTCSA HACHTH()HUKATOpP JOYEPHErO BHIKETA

{wid} m myTe BHM/PKETa Ha KOTOPBIM CCBHUIACTCS JAaHHBIA BHIDKET €CIU OH SIBISICTCS CCBHUIKOM
{Ink path}.

ﬂOCTyl’l K CTpPaHULIaM CeaHCa

C uenplo yHU(QUKAIMKA U ONTUMH3ALUKN JOCTyNA K CTPaHHUIAM INPEIYyCMOTPEHa CepBHCHAsT (QYHKITHS
ceaHca  «/serv/pg» W KOMaHAbl  3ampoca  TEepedHs  OTKPBITBIX  cTpaHul]  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); OTKPBITHS CTpaHULBI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); u 3aKPBITHS CTpaHUIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>).

PesynpTaTroM  3ampoca  mepeyHs ~ OTKPBITBIX ~ CTPAHULl  SIBJISIOTCS  JIOUEPHUE  DJIEMEHTHI
<el>{OpPage}</el> copnepxamue NOJHBIA NYTh OTKPHITOM cTpaHUIbl. Kpome mepedHs OTKpPBITHIX
CTpaHMII 3aIIpOC BO3BPALIAET 3HAYCHUE TEKYILEro CUETUYMKA BHIYHUCIICHUS ceaHca B aTpubyrte <tm>. Ecnu
JAHHBIA aTpuOyT yCTAaHABJIMBACTCS TPH 3ampoce, TO IS KaKIOH OTKPBITOW CTPAaHUIIBI BO3BPAIACTCS
CIHMCOK N3MEHEHHBIX C MOMEHTA YKa3aHHOTO 3HAYEeHUs CYETUNKA BHIHKETOB OTKPBITOH CTPAHHUIIBI.

YnpagieHnue curaajnusanuei

Jns mpeiocTaBiieHHsT MEXaHU3Ma TJI00aIbHOTO KOHTPOJIS 32 CHTHAIM3AIlMel ceaHca MpeayCMOTpEeHa
cepBuCcHas (YHKIUS ceaHca «/serv/alarm» W KOMaHIBl 3ampoca craTyca CUTHaJIoOB (<get
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>); wu kButamum curaamoB (<quittance
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>).

3ampoc cTaryca CUTHAJIOB BO3BpaIiaeT 0000MIEHHOE COCTOSIHUE CUTHAJIOB, & TaK-)K€ TOTIOTHUTEIHHYIO
HHPOPMAITHIO TSI 3BYKOBOW CHUTHaIM3aluu. JlomomHUTeNnbHAs WHGOpPMAIUs 3BYKOBOW CHTHATH3AIHH
MPEIOCTaBIsET TEKYIIH pecypc, 3ByKOBOU (aiii, Iisi BOCIPOU3BEACHHS U 00€CIIeYNBACT OTCIIC)KUBAHNE
MOCIIEI0BATEIHHOCTH CUTHAIM3AIUN M KBUTAIIMH OTACTBHBIX (hailJIOB 3BYKOBBIX COOOIIICHHUH.

3anpoc Ha KBUTAIMIO BBITIOJHACT KBUTAIMIO YKa3aHHOTO BUKETa, aTpuOyT <wdg>, B COOTBETCTBHHU C
rabaoHoM, ampubym <tmpl>.

MaHI/lHyJIHIII/ISI CeaHCaMH MMPOEKTOB

Jns mpenocTaBieHns] yHU(DUIIMPOBAHHOTO MEXaHU3Ma MaHUIYISIUH ceaHcaMy Bu3yanusatopam CBY,
B Mmoayne nBmwkka CBY (VCAEngin) mpemycMoTpeHa cepBUCHAS (YHKITUS «/SErv/sess» M KOMAaHIbI
3ampoca MepeyHsi OTKPBITBIX CEAHCOB, IMOJKIIOUCHHUS/CO3JaHNsI HOBOTO CEaHCa M OTKIIOYEHHS/yaICHHS
ceanca: <list path="/Ul/VCAEngine/%2fserv%?2fsess"/>, <connect path="/Ul/VCAEngine/%?2fserv
%2fsess"/> m <disconnect path="/UI/VCAEngine/%2fserv%2fsess"/> cooTBeTCTBEHHO. ATpUOYTHI
JAHHBIX KOMaHI, TIPelyCMaTPUBAIOLINE Pa3IMYHbIe MEXaHU3MBI 3alpoca, peacTaBiM B Tadmuie 4.13.5.

Tabauna 3.10.2.b. ATpuOyTsl KOMaH MEXaHW3Ma MAHUTTYJISAIIMKN CEaHCAMHU

Id Nmsa 3HauyeHue

Komanoa 3anpoca nepeuns omxpoimuix ceancog ons npoekma: <list path="/Ul/VCAEngine/%2fserv
%02fsess"/>

. VYkazanue Yka3bIBaeT MPOEKT, Il KOTOPOTO BO3BpalIaTh IMepeucHb
Py MPOCKTA OTKPBITBIX CEAHCOB.
: Kontpo:b B no4epHuX 351eMEHTaX yKa3bIBAOTCSl CEAHCHI, OTKPBITHIC JIJIS
<el>{Session}</el> p AOTEp YK » OTKP a

NEepeUHA CCaHCOB|3alIPOICHHOTO IMPOCKTA.

Komanoa nooxknouenus/omxpoimus ceanca: <connect path="/Ul/VCAEngine/%2fserv%.2fsess"/>

Ecnu arpulyt onpenenéH, To NpOU3BOAUTCS MOAKIIOUEHHE K
CYIIECTBYIOIIEMY CEaHCy, NHAUe CO3/JaHhe HOBOTO ceaHca. B
cllyyae OTKPBITHs HOBOI'O CEaHca B JaHHbIN aTpuOyT OMeIaeTcs
€ro uMsl.

VYcTa"HoBka u
sess KOHTPOJIb UMEHHU
ceaHca
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Id Nms 3HaueHue
. YcraHoBka Hcnonb3yeTcs Anst OTKPHITHS HOBOTO CeaHCa sl yKa3aHHOTO
P MMEHHU MPOCKTA TMPOEKTa U €CIU aTpulyT {Sess} He yKa3aH.

Komanoa omknouenus/zakpeimus ceanca: <disconnect path="/Ul/VCAEngine/%2fserv%2fsess"/>

Vka3bIBaeT UMs ceaHca OT KOTOPOI'0O BBITIOJIHACTCA OTKIHOYCHUC

sess VYcraHoBka wiu 3akpbiTie. CeaHcbl, He ABISAOMMECS (POHOBBIMHU U K KOTOPHIM
UMEHHU CeaHca  HU OJUH U3 BU3YyaJM3aTOPOB HE MOAKIIOYEH aBTOMATUYECKU
3aKpbIBAIOTCA.

I'pynnosoii 3anpoc xepeBa 6m0JIMOTEK BUIKETOB

C 1enpr0 ONTHMHU3AIUU MPOU3BOJAUTEIEHOCTH JIOKATBHOTO M OCOOCHHO CETEBOTO B3aUMOCHCTBUS
peycMOTpeHa cepBucHas (QyHKIMs «/serv/wlbBr» u komaHga 3ampoca JepeBa OMOTUOTEK BHIKETOB:
<get path="/Ul/VCAEngine/%2fserv%2fwlbBr"/>. Pe3ynbraTom 3ampoca sSBIseTCs AEPEBO C dIEMEHTAMU
OubIMOTEK BUHKETOB, Tern <wl/b>. BHyTpH TeroB OMOIMOTEK BUIKETOB COJIEPKATHCS TET UKOHKH <ico>
U TEru BUDKETOB OMOMMoTekn <w>. Terum BHIKETOB, B CBOIO OYepe/b, COACPIKAT TE€r WKOHKH U TETH
JOYCPHUX BUIKETOB <Ccw=>.
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4. Kondurypauus MoayJis ocpeacTsoM uHrepdenca
ynpasjenuss OpenSCADA

[TocpenctBom unrepdeiica ynpasiaeaus OpenSCADA KOMIIOHEHTBI, KOTOPBIE €r0 UCHOIb3YIOT, MOXKHO
KoHpurypupoBarb u3 soboro koHduryparopa cucteMbl OpenSCADA. [lanHBIM = MomysiemMm
npenocrapnsercss uHTepdeiic s goctyma Ko BceM  oObekram  nmaHHBIx  CBY. ['naBnas
KOH(HTypaMoHHasl CTPaHUIAa MOIYJISI IPEIOCTABIISIET IOCTYII K 0OBEKTaM BEPXHETO YPOBHS, a HIMEHHO K
OMOIMOTEKaM BUKETOB, MMPOCKTAM M OTKPBITBHIM ceaHcaM MpoekToB (puc. 4.1). [l HacTpoWKH JBMKKA
CHHTE3a PeUH MpelyCMOTPEHa COOTBETCTBYIOMIAs cTpaHuua (puc. 4.2).

-+ QT OpenSCADA KoHturypaTop

daiin PepaktwpoeadHwe Bug [Momowb

880U =LA 2E00 @0

s s (1 Modys: VCAENGi
= & Demo station R 00yik: ngine
% Basbl gaHHbIX — -
E}g Ee30nacHoCTb MNonb3oeaTensCKMA MHTEpgEeRC [ CeaHchbl | CuHTe3 pe4u U3 TeKcTa FE]
?_ TpaHcnopThl  CoctosHe
w’ TpaHcnopTHele np
| CBop AaHHbIX BrinonHaeTca: |«
1 ApxuBbl ~ KoHdpurypauus
&4 CneuwansHble MpoekT:
= @ Monb3oBaTensbCKue— AGLKS
= Paboumnil none:
i CucteMHbIA Kol
WEB debuger
o B
= lpoexm:
= i AGLKS
s KopHe BubnuoTtexkn BuoHeTOB:
MaHenu y JNeMeHTbl MHEMOCXEMbI
= Bubnuomeka 8 AGLKS
= 3nNeMeHTsl i OcHOBHbIE 3NeMEHTHI
| Ypose TectoBan
Tpy6: Original widget's library
~ Crpyr2]
I’ _al.‘u
N <] ]

Ffoman
=

Puc.4.1 I'naBHas KoHQUrypalMoOHHAas CTPAHUIIA MOJTYJIS.
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-+ QT OpenSCADA KoHdcurypaTop

Pain Peparktvpoeadve Bug [lomows

88000

Mma

59

=l

TpaxcnopTel

w TpaHcnopTHele Np
CHop paHHbIX

[ ] Apxuebl

4 CneuwnancHble

= 4] Monb3oBaTenbCKMe

=5 Paboumnil nonb:
@ CucTeMHblil Kol
WERB debuger
[ i[lBuxoK cpes
= lpoexkm:
= = AGLKS
s Kophe
MNanenw

=L Bihmmnmers g

‘i i’pj v@ﬁ‘@@@ 2R

[«] sae=
_@_ Modyns: VCAEnNgine

1BaTeNbLCKUA MHTepeic | CeaHcel ] CWHTES peyn U3 TekcTa (4 |»

KomaHpa: [u_tls | sox-traw-s-b-r10000-¢c1-v0.8--togqg- v]

KooupoBka TekcTa: [I{DIB-R

l

Froman)
Fromar

Puc.4.2 Bknaaka KoHQUrypaluuu ABMKKA CHHTE3a PEUU.




KoHdurypanus KOHTEHHEPOB BUDKETOB, B JIMIE OUOIMOTEK BU/DKETOB U ITPOCKTOB BBITOIHICTCS
MOCPEACTBOM cTpaHuIl Ha puc. 4.3 (s mpoekra) U puc.4.4 (st OnbIMoTekn BUIKETOB). bubmmoreka
BU/DKETOB COJICPKHT BHUJDKETHI, a MPOEKT — cTpaHuipl. O0a Thma KOHTEWHepa CcoIepkKaT BKIAIKY
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KoH(Urypauuu Mime-/1aHHBIX, UCIIONb3YEMbIX BHIDKeTaMu (puc.4.5).

[ | QT OpenSCADA koHtMrypaTop

=5 Paboumit nonbs:
i CucteMHbilii Kol
WEB debuger

= [Bwwok cpeabl
= Mpoekm: B

i KopHe
MaHenu \

= bufinuomexa 8|
= 3NeMeHTHI i

1 Ypose

~ Tpybe

. Crpyr

Tpybe

@ 3apsy

Tpybe

daiin PepaktwpoBakve Buag [lomoulb

88000 =3 X &L
|I.«‘1Mﬂ (]

200 88

s Mpoexkm: AGLKS

MNpoexT [ CrpaHuubl | Mime ,anHb|e]

Tpybe

Lo Kpan

| Crpyr

| Crpes
@®Ed

== CHrHe
& Komn

— JTuHwK

— Iune:

El_Kr
~ Qbp b@

—CocTtoanue

BrntoueH: ||
B npoekTa: [SQLite.FCA.prj_AGLKS |vl

~KoHdpurypauus
Id: AGLKS
Mus: [AGLKS |
Onucanne:

MpoekT Bu3yanuaauwm AHactacuesckol [azo-ITndpTHol KoMnpeccopt

[ | D

WMkoHka:

A e

Bnageneu v rpynna: [roman |Vl [LISEFS |vl

Hoctyn: [Dﬁaop W ynpaﬁu|vl [Dﬁaop W ynpaﬁu|v] [Dﬁaop

Me pyUoa BeMUCNEHWAL E

OKHO WCNONHEHWA: [DpHrHHaanblﬁ pasmep |v]

= -
i
I KD

roman

Puc.4.3 Ctpanuna KoHGUrypauu npoeKToB.

C nomol1pI0 3TON CTPaHUIBl MOKHO YCTAaHOBUTD:

« CocrosiHue KOHTeHHepa, a uUMeHHO: «Britouen», umsa BJl, conepxameil koH¢urypamuto,

BJIa/I€TIbLA U IPYIIYy KOHTEHHEpA.

+  HWnentudukarop, uMsi, ONMcaHue U UKOHKY KOHTEHHEpa.

- IlpaBa nocrymna Kk KOHTEHHEDY.

+ Ilepuon BeIUMCIIEHUS CEAHCOB OCHOBAHHBIX Ha JAHHOM IPOEKTE.

+ Cmnoco0 OTKPBITHSA TJIABHOI'O OKHa HCIIOJIHCHUA (OpI/IFI/IHaJ'ILHHﬁ pasMep, MaKCUMHU3alUA U Ha

BECh DKPaH).
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-

Flroman)
Froman]

Puc.4.4 Crpanuna koHurypauu OMOIMOTEK BUIKETOB.

C nmoMomIbIo 3TOM CTPAaHULIBI MOKHO YCTAHOBHTD:
« CocrosHHE KOHTEHEpa, a UMeHHO: «Bxrouen», umsa bJl, coneprkarieit koHpUrypamuro.
- Unentudukatop, uMsi, ONrcaHne U UKOHKY KOHTEHHepa.
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OT OpenSCADA KoHgMrypaTop

dann Pepaktvpoeadve Bug [lomowe

8B O000RRLL200 28

Bubnuomeka eudxemoea: Main

Bumwxer ] Mime paHHble I

Mime Tvn | JaHHbIE

ms KopHeBan cTpanul
MNaHenw ynpaeneHns
= bubnuomeka sudxemos:
3nemMeHTbl MHEMOCXEMbI
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:OCHOBHbIE 3anNeMeHTsl
4 TectoBan
5 Original widget's libra
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) CucTeMHbIi KOHMrypaTop

[e]o]|s|w]|w]| =~

]
ApxuBsbl
CneuwanbHole BuBnuoTeka
MNonbaoeaTtensckie HTepdeAc
& Pabounii NonNb3oBaTENLCKMIA | Mime naHHble:
& CucTeMHbIi KOHUrypaTop Id
WERB debuger
1 [BvKoK cpeasl BU3yanuaaw pg_prev image/png 5.9043
o gm:{f;jLKS pg_next image/png 6.00684

mn image/png 1.9668

graph image/png 5.09277
cadr image/png 1.75293
view image/png 1.00879

Flroman)
[romar

Puc.4.5 Bknaaka KoHGUrypanuy mime-/1aHHbIX KOHTEHHEpa.
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Kongurypauusi ceanca mnpoexkTa 3HAUUTEIBHO OTJIMYAeTCs OT KoHpurypamuu npoekrta (puc. 4.6),
OJIHAKO TAKXK€ COACPIKHUT CTPAHUIIBI IIPOCKTA.

dalin PepaktupoBanne Bua [lNomoulb

88000 LA 0 2

o S Ceanc: AGLKS
= @& Demo station B eaHc:

(% basbl faHHbix

% BesonacHocTs Ceahc | CrpaHuupl | Hapywerus |
¢/ TpancnopTsl  CocTosHMe

w’ TpaHCnopTHblE NPOTOKO

|| CBop paHHbIx BrnroveH: v

[ ApxwmBbl 3anyweH: v

@) Cneunanshble Mork3oBaTens: roman

= [ Monb3oBaTenbckue UHTE

: - Brapeneu:
(& Pafounit nonb3osarte fisney: roman

& CucTeMHbIA KoHdMry lpynna: users

WEB debuger Hoctyn: O630p u ynpasnexne 0630p n ynpaenesne 0630p
= [ [Oewkok cpeasl Bu3ya _ -

Mpoexm: Mpoex: | AGLKS -

GuBnuomexa sudxer SoHOBLIA pexum ncnonHeHna: Off

= CeaHc: CUETUMK NOAKNHYEHUA: 1

Bpems BbluCneHUA ceaHca (Mc): 7.
&) CycTeMHbIN KOHGMry P (mc): 7.03663

&» QT GUI nyckaTtenb ~KoHdpurypaums
@ Paboumii nonbaosarte Mepwon (Mc): [1{]{] lél
@ YnpaeneHue Moaynamm

LUUD 1':.:’TI'E[ZII:|nIT|:|nI'E CTpaHWUEI

Athena fses_AGLKS/pg_so
lses AGLKS/pg_sol/pg_1/pg_mnipg_2

g

[ ] (]

Froman

Puc.4.6 Crpanuna KoH(pUrypaum ceaHCOB IPOEKTOB.

C nomouib1o 3TOM CTpaHUIIbI MOKHO YCTAHOBUTD:
+ CocrosiHMe ceaHca, a MMEHHO: «Bxiroden», «3amymieH», NOJIb30BaTeNb, BIAJACEl, Tpymma
MOJIb30BATENEH, JAOCTYI, UCXOAHBIA MPOEKT, PEKUM HCIOJHEHHS B (DOHE, CUETUMK KIMEHTCKUX
MOJKJIFOUYEHUH U BpeMs UCIIOJIEHUS CEeaHca.
+ Ilepuon obcuéra ceanca.
+ IlepedeHb OTKPBITBIX CTPAHULL.

CtpaHulpl KOHQUrypaluu BU3YyalbHBIX 3JEMEHTOB, PAclOJIOKEHHBIX B PAa3HBIX KOHTEHHEpax, MOTYT
CHJIPHO OTJIMYATHCS OJTHAKO, 3TO OTJIMYHE 3aKITIOYACTCS B HATMYUU WIH OTCYTCTBHU OTNEIBHBIX BKIJIAJIOK.
['maBHas BKJIAAKa BH3YaJIbHBIX O3JEMEHTOB (AKTUYECKH Be3/e OJMHAKOBA, OTJIMYASICh HA OJIHO
KoHurypamuonHoe mnone (puc. 4.7). Y CTpaHMIl NPUCYTCTBYIOT BKJIQJKH JIOYEPHUX CTPAHUI] H
BJIO)KEHHBIX BH/DKETOB. Y KOHTCHHEPHBIX BHJ/DKETOB COAEPKUTCS BKJIAJKA BIIOKCHHBIX BHDKETOB. Bce
BU3YyaJIbHBIE 3JIEMEHTBl COAEP)KaT BKIAAKy aTpuOyToB (puc. 4.8), KpoMe JIOTMYECKUX KOHTEHHEPOB
MPOEKTOB. DJIEMEHTHI, Ha YPOBHE KOTOPBIX MOXHO (DOPMHUPOBATH IOJIH30BATEIBCKYIO IMPOLEAYPY H
OTpeNeNATh CBSA3HU, coepkaT BKIaaku «O0padboTka» (puc. 4.9) u «Cszu» (puc.4.10).
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QT OpenSCADA KoHdiMrypaTop
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Puc.4.7 'naBHas BKJIaaKa KOHQUTYpPAIIUH BH3YAJIbHBIX JIEMEHTOB.

C noMonIbIo 3TOM CTPAHULIBI MOKHO YCTAHOBHTD:
+ CocTosiHHE PJIEMEHTa, 2 UMEHHO: «BKIIIOUeH», pOIUTENbCKUI 3JIEMEHT U Nepexoa K Hemy. [l

CTPaHHMIIBI B

COCTOSAHHWH YKaA3bIBA€TCsA THUII CTPAaHUIIBI.

+  Wpentuduxarop, TMII, KOPEHb, IyTh, UM, OTUCAHNE U UKOHKY 3JIEMEHTA.
- Bnapenen, rpynna noyib30BaTesiel U IpaBa JOCTYIIA K DJIEMEHTY.
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Puc.4.8 Bxn

aJika aTpuOyTOB BU3YaJIbHBIX YJIEMEHTOB.
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