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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 "Mopnens/nannsie — HuTepdeiic”. Busyanuzauus JaHHBIX 3TOTO MOJIYJS BBINOJIHSETCS
Monyiasmu Busyannsauuu CBY, nanpumep, moaynem 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.



http://wiki.oscada.org/Doc/WebVision?v=1np
http://wiki.oscada.org/Doc/Vision?v=10pu
http://wiki.oscada.org/Doc/KoncepcijaSredyVizualizacii?v=fcd
http://wiki.oscada.org/Doc/WebVision?v=1np
http://wiki.oscada.org/Doc/Vision?v=10pu

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.

®unanbHas Bepcuu 3toro Moy CBY, nocrpoeHHas Ha OCHOBE JAHHOTO MOJJIsl, 00€CIIeUnT:
- 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 (OpMUPOBAHHUE HOBBIX KaJPOB IMyTEM HCIOJIb30BAHUS 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 UHTeppEiiCOB MOHUTOPHHIAa M 3aKaHYUBass TIOJHOLICHHBIMH 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;
+ IIOCTPOECHHME HOBBIX IIA0JOHHBIX KaJpOB Ha YpPOBHE MOJib30BaTeNss 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 MCIIOJIb30BAaHHSI 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 BHU3yalU3allU
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 1uisi HaOJtoIeHUsI 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;
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* TIOJIHOLICHHBIH MEXaHM3M pa3[esIeHUs] MOJHOMOUYHUM MEXIY I0JIb30BATEIsIMH, O3BOJISIOLINMI
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3TUYHBIMU IIPAaBaMH JIOCTYIIA K €r0 KOMIOHEHTAM;

- ruOKoe (GOopMUPOBAHME NPAaBUJ CHTHAIM3AIMK MU YBEIOMIIEHHA C YYETOM U MOJAEPKKOM
Pa3NIUYHBIX CIOCOOOB YBEIOMIICHHS;

* TIOAJIEP)KKA TMOJB30BATEIHCKOTO (POPMHUPOBAHUS MAIUTPHI M IMPUGTOBBIX MPEINOYTCHUHN s
uHTepdeiica BU3yanu3aiuy;

+ TIOAJIEP)KKA MOJIB30BATENHCKOTO (POPMHUPOBAHUS KapT COOBITUI MO pa3iuyHOe 00OpYAOBaHUE
YIPaBJIEHUS U M10JIb30BATEIbCKUE MPEAIOYTEHHUS;

. ToAJepKKa mnpoduiel Monb30BaTeNed, MO3BOJSIOMAS ONpPEAESATh pPa3IUYHbIe CBOWCTBA
uHTepdeiica Buzyanuzauuu (LBeTOBas ramma, HIPU(TOBBIE OCOOEHHOCTH, IPENNOYTUTEIIbHbBIE
KapThl COOBITHIA);

+ THUOKOE XpaHeHHE U paclpoCcTpaHeHHEe OMOIMOTEK BUIKETOB, KaJAPOB M MPOECKTOB MHTEP(EHCOB
Busyanuzanuu B bJI, mogaepxkuBaembix cucremoil OpenSCADA; mpakTudecku MoJIb30BATEIIIO
HYXHO TOJIBKO 3apeTUCTPHPOBATh MOJdy4eHHYI0 b/l ¢ naHHBIMU.

2. Kongurypauus u popmupoBanue unrepdeiico CBY

CaMm MoIynb HE COAECPXKUT MHCTPYMEHTa BHU3yalbHOTO QopmupoBanus wuHtepgeiicos CBY,
OCHOBAaHHOIO Ha OJHOM M3 MEXaHM3MOB. Takue HMHCTPYMEHTbI MOTYT NPEIOCTaBIATHCA MOIYJISIMHU
KoHeuHOH Buzyanuzammu CBY, Hanpumep, Momynem Vision Takoi HHCTPYMEHT MPEI0CTABIISIETCS.

XoTa BuU3yalnbHOro HHCTpyMeHTa ¢opmupoBanus CBY wmoxynem He mpenocraBisercs, Ui
yIpaBJIEHUS JIOTHYECKOW CTPYKTYpOW TpeAocTaBisieTcs HHTepdenc, peaan30oBaHHBI Ha OCHOBE
untepdeiica ympasiaeHuss OpenSCADA, a 3HauuT JOCTYHHBIM [UIS HCIIOJIb30BAHHSA B JIIOOOM
koHpuryparope cuctembl OpenSCADA. Jluanoru storo untepgeiica pacCMOTPEHBI jajee B KOHTEKCTE
PacCMOTPEHMSI APXUTEKTYPbl MOJIYJISl U €0 JIaHHBIX.

3. ApxureKkTypa

Jlro6ass CBY moxer paboTaTh B JBYX peXHMax — pa3pabOTKU M UCHOJHEHUs. B pexxume pa3zpaboTku
dbopmupyetcsi uarepderic CBY, ero KOMIOHEHTH U OMPEACITSIOTCS MEXaHU3MBI B3auMOJCHCTBUS. B
peKuMe HCIOJHEHUs BhIMoNHsAeTcs popmupoBanue uurepderica CBY u npousBoauTcs B3auMOIEHCTBHE
C KOHEYHBIM TOJIb30BaTENIeM Ha OCHOBE pa3padoTaHHbix CBY.

Hutepdeiic CBY dopmupyeTcs U3 KaapoB, Kaxabplid U3 KOTOPHIX, B CBOIO o4epenb, popmupyercs u3
AJIEMEHTOB MPUMHUTHBOB WJIH TIOJIH30BATEIIbCKUX 3JIEMEHTOB MHTepdeiica. [Ipum 3TOM moab30BaTENIbCKHE
AJIEMEHTHI HHTepdeiica Takke GOPMUPYIOTCS U3 TPUMUTUBOB WM JIPYTHX MOJIb30BATEIBCKUX AJIEMEHTOB.
Takum o0Opa3zom oOecreunBaeTCss HEPAPXUYHOCTh M TIOBTOPHOE HCIOIB30BAaHUS YK€ pa3pabOTaHHBIX
KOMITOHEHTOB.

Kanpsl 1 monp3oBaTenbCKue AJIEMEHTHI pa3MeNIalnTcs B OMOIMOTeKax BUHKETOB. M3 3eMEeHTOB 3THX
oubnroTexk (GopMUPYIOTCS TIPOEKTHI MHTepdeiicoB koHeuHOl Bu3yanusanuu CBY. Ha ocHoBe ke 3THX
MPOEKTOB (POPMUPYIOTCS CEAHChI BU3yaIH3allUH.

Onucannas crpykrypa CBY npusenena Ha puc. 3.


http://wiki.oscada.org/Doc/Vision?v=10pu
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Peanusauus CBY - QT, Web(Local), Web(PHP), Java, ...
/HHTﬁpcpEHC paspaboTKH POeK TOB - HirTepepeic BHaya HaAIH ceanca
Y H ero KOMIIOHEHTOB
/3 npoerTa (Run time) peamusyeMuM
peajiH3yeMbBIM crocoboM -
# ~ o crocoboM BH3yaJH3allHH.
BH3YVAJIH3AIHH.
I
—— — | Y \
Baaossle sudacembt: Onepamop:
*  QHTYPH H3 JJIEMEHTOB! e = . ;Ha"l Iiop M Green
*  JIHHHS Rpoexmos ' 3uauOTcyTeTB Grey
*  Iyra. *  3aaullpegynp Yelow
* Kpwusasu Gesbe. KDMRPEMGHHLM: .* *  JuauOmubra Red
*  (CBH3b. - MH: MHeMOCXeMEL *  HwmuAnnapara Blue
*  Texct. KY HI *  ®ouKagpa Gireyl0
* Hzofpamenue, Buneo H audio. HHacenep ACY-TII:
*  Iloxe BBOjA: *  QoHKangpa Ivary
*  Tekcrt. CTaHI HA Teant
*  CheckBox. -HKanp: FpyIns Kanpos
* ComboBox.
*  CIIHCOK. ACY-TIL:
* TeKCTOBHH DENAKTOD. *  OcHMEIE MRightClick
* TpafhHs/IHarpamMma. L Graph: Tpymmsr rpadHios * *  NonMEIb Shift MLefiClick
*  [poToRor. * KoatMenrns  MLefiClick
*  TOKYMEHT. .'b' * Buxeso KeyLejt
+  DyHEIHH. Lo Komén Mel TEL: * Bupaso KeyRight
MpoussodHbie Budacemst fRonb3os): FMVH: MHeMOCKenE *  PerPyuHoA Key3a
*  HHIHEaTOp AHAJOT. CHTH. eII0BAN HATPYSKA * PerABTomaTt KeyO
* HHIHKATOD IHCKp. CHTH. Bapafian Kapm cobuimutl
*  IIHI peryasTop. [ Kanp: IpyInsl Kajpos
*  KOHTYp IPyIlbl KOHTYPOS.
Cmandapmisie Kadpbi:
*  I'pynna KOHTYPOB.
* Tpynna rpaHEoB. = Graph: pynisl rpadHEos
*  CsojHas TabaMa.
A Konuenuusa/dsuacox
*  Korén. GBY
Buauomexu sudacemos) xadpos Mpoexmu CBY

Iodeucmena BT ‘ Modcucmena Modeucmema Modcucmema
«Be3onacHocb: «CBop dannsrx (DAQ) *ApXLBLL
fdpo OpenSCADA
i A

Puc.3 O6o0ménnas crpykrypa CBY.

Hannas apxutexktypa CBY mo3BosisieT peaqn3oBaTh MOIACPKKY TPEX YPOBHEU CIIOXKHOCTH Ipoliecca
pa3paboTku UHTEpHEHCOB YIIPABICHUS:
- ®opmupoBanus wuHTepdeiica BY(Bu3yanuszanud W ympaBiIeHUS) C IMOMOIIBI0 OUOIMOTEKU
1a0JIOHHBIX KaJIpOB MTyTEM MOMEIIEeHHUs 1a0JI0HOB KaJpOB B MPOEKT U HA3HAUYCHUS TUHAMUKU.
+ B nmononmHeHW# K mepBOMY YpPOBHIO MPOU3BOIUTCS (HOPMHUPOBAHHE COOCTBEHHBIX KaJpPOB Ha
OCHOBE OHMOJIMOTEKH TPOU3BOJHBIX W 0a30BBIX BHIKETOB. BO3MOXHO Kak MpsMoe HazHAUCHHUE
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JUHAMUKU B BUJKETE, TaK U NOcieayrolee e€ Ha3HauYeHUE B IIPOEKTE.

- B JomomHeHMHM KO BTOPOMY YPOBHIO TIPOU3BOAMTCS CaMOCTOSATENBbHOE (OPMHPOBAHUE
MIPOM3BOJHBIX BHUKETOB, HOBBIX LIAOJOHHBIX KaJpOB, a TakKXKe KaJpoOB C HCHOJIb30BaHUEM
MeXaHU3Ma OIMCAHUS JIOTMKHM B3aMMOJAEHCTBHS M 00pabOTKM COOBITUH Ha OJHOM M3 SI3BIKOB
10JIb30BATENBCKOr0 nporpammupoBanus cucreMbl OpenSCADA.

3.1. Kaapsbl 4 3j1eMeHThI 0TOOpaKeHUsI(BUIKETHI)

Kaznp - 310 0KHO, HEMOCPEACTBEHHO NPEAOCTABIAIONIee HHPOPMALIMIO MOJIB30BATENI0 B rpaduyeckoit
U/ TEeKCTOBOM Qopme. ['pynmna B3anMOCBS3aHHBIX KagpoB (JOPMHUPYET LENbHBIM IOJIb30BaTEIbCKUI
untepdeiic BY.

Conmepxumoe kaapa (opmupyercs U3 dIEMEHTOB OTOOpakeHUs(BUIKETOB). BHIKETHI MOTYT OBITH
0a30BbIMU NPUMUTUBAMU (pa3IUYHbIE IUIOCKHME QUIypbl, TEKCT, TPEHA U T.1.) U IPOU3BOJHBIMU
(chopmupoBaHHbIe U3 0a30BBIX WM APYIMX MPOMU3BOJHBIX BUIKETOB). Bee BUIKETH TPYNIMPOBAHBI 110
oubnmorekaMm. B mpormecce paboThl MONIB30BaTENh MOXET (OPMHUPOBATH COOCTBEHHBIE OHMOIMOTEKH
HPOU3BOJIHBIX BUKETOB.

CoOcTBEHHO Kaap TaKXC ABJISICTCA BUIKCTOM, KOTOpBIﬁ HCIOJIB3YCTCA B POJIM KOHCUHOT'O 3JICMCHTA
BHU3yaJIU3aluu. A 310 3HA4YUT, 4YTO OMOJIMOTEKH BUPKETOB MOTYT XpPAaHUTb MW 3aroTOBKHM KaApOB, U
11a0JIOHBI PE3YIBbTUPYIOIIUX CTPAaHULL ITOJIb30BATCIILCKOI'O HHTep(I)CI‘;ICEI.

Kanpel u BUIKETHI SBISIOTCS MACCHBHBIMHU 3JIEMEHTaMH, KOTOPbIE OOBIYHO HE COJEp)KaT CBA3EH C
TUHAMHUKOM M JIPYrUMH KaJpaMd, a TOJBKO MPEIOCTaBISAIOT MH(OpPMAIMIO O CBOMCTBaX BHUIKETa U
XapakTepe AMHAMHUKH(KOH(UTYpaIum), MOIKII0YaeMON K CBOMCTBaM Kaapa. AKTHBUPOBAHHBIC KalphI,
T.€. COJeprKaIlNe CCbUIKM Ha AMHAMUKY U aKTHBHBIE CBSI3U, GOPMUPYIOT MOJIH30BATENbCKUNA UHTEpPEIiC 1
XpaHATCS B MPOEKTax. B HEKOTOPBIX Ciayyasx BO3MOXXHO MPSIMOE HA3HAYEHUE JUHAMHKU B 3arOTOBKAaX
KaJIpOB.

[TpousBogHbIE KaApBI/BUIKETHI MOTYT COAEPKATh JAPYrHe BUKETHI(BIOKEHHBIE), KOTOPHIE MOTYT
OBITh CKJIEEHBI(CBSI3aHbl) JIOTUKOW OJIMH C JPYTHUM C IOMOILBIO OJHOTO M3 SI3bIKOB IOJIb30BATEIBCKOTO
nmporpammupoBanus, foctynHoro B cucteme OpenSCADA (puc.3.1.1).
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Puc.3.1.1 IIpumep CTpyKTyphl IPOU3BOIHOTO BUIKETA.

Buxker sBisieTcst 31eMEHTOM, TOCPEACTBOM KOTOPOTO 00€CIIeYBaeTCs:
+  BHU3yaJHM3alus ornepaTUBHON U apxuBHOU nHMopmanuu BeneHus TII;
+ CHUTHaJu3auus npo HapyueHus Benenus TII;
+ mepexiodyeHue Mexay kaapamu TII;
+ yIpaBlieHHE TEXHOJIOTHYECKUM 00OpyAOBaHUEM U apamerpamu Benenus TII.

Hactpolika u cBsi3pIBaHHE BUIXKETOB MPOU3BOJUTCS MOCPEICTBOM MX CBOWCTB. POAUTENBCKUI BUKET
U BUJDKETBI, COAEp)KAlIUMEecs B HEM, MOTYT JOINOJHATHCA IMOJIb30BAaTEIbCKUMHU CBoOiicTBamMu. B
MOCJICJICTBUM TI0JIb30BATEILCKUE M CTAaTUYECKHE aTPUOYTHI CBSA3BIBAIOTCA CO CBOMCTBAMHU BIIOKEHHBIX
BUJDKETOB MOCPEJCTBOM BHYTpEeHHEW NOoruku. I oToOpaskeHus: TUHAMHUKH (T.€. TEKYIIUX U apXHUBHBIX
JMAHHBIX) CBOWCTBA BHUKETOB JHMHAMU3HPYIOTCS, T.€ CBS3BIBAIOTCS C aTpuOyTaMHu IapameTpoB
OpenSCADA wiM CcBOWCTBaMHM JPYrUxX BHUIKETOB. lcronp30oBaHWE MJisl CBSI3bIBAHUSA BIIOKEHHBIX
BUJIKETOB BHYTPEHHEH JIOTMKON JOCTYHHBIX SI3BIKOB IOJIb30BATEIBCKOTO MPOTrPaMMHUPOBAHUS CHUCTEMBI
OpenSCADA cHHMaeT BOIPOC pean3alliy CJIOXKHOW JIOTUKH BH3yaJlW3alliu, OOeCreyrBas TEM CaMbIM
BBICOKYI0O THOKOCTh. [IpakTHuecku MOKHO CO3[aBaTh MOJHOCTHIO JUHAMH3UPOBAHHBIE KaJpbl CO
CJIO’)KHBIMU B3aMMOCBSI3sIMU Ha YPOBHE TOJI30BATENS.

Mexay BuIKETaMH Ha pa3IM4YHBIX YPOBHSX HEPapXUU BBICTPAUBAIOTCS JIOCTATOYHO CIIOKHBIE
HACJIECTBEHHBIE CBSI3U, KOTOPBIE OINPEAEIAIOTCS BO3MOYKHOCTBIO HCIOJIB30BAaHUS OJHHUX BHJIKETOB
JIpYTMMH, HaUMHAasg ¢ OMOJMOTEYHOr0 BUJDKETA U 3aKaHUMBas BUJDKETOM ceaHca. /[t pa3bsicHEHUS 3TUX
ocobeHHOCTe B3auMonaeHcTBHsS Ha puc. 3.1.2 u300pa)ieHa MCUEpIIBIBAIONIAS KapTa «UCIOJIb3YIOLIET0»
HacJICI0BaHMUs.
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audxem —|
Bubnuomesu sudxemos v NpoerMs! koNeussn: BY [ Ceancsl UCRONNeRUR,

TeprvHaneHsil sumpraT — KoHeuHell 3neMeHT BWayanw3auWi, Wik NpumMuTHB. Ha cTopoHe
BW3yanuaaunK npuobpeTaseT COOTBETCTEYHOW WA BrayaneHeli obpa3.

EMENMOTSYHE  aupeaeT — XpaduMei BubnuwoTexkol BuwmkeT. OBR3aTensHo HacnenyerT
BuayaneHbll ofpa3a TepMuHanNeHoro BuaXeTa W NepecnpefensAeT ero  JaHHble.
HacnepoBaHue TepMWHANEHOMo BUOWeTa MoweT ObITh Kak NpAMOoe, Tak M NOCpedcTBOM
HECKONBKMX MPOMERYTOMHBIX 3NEMEHTOB.

MouTefiHepHer sumesT udnuoTeiy — PakTMdeckn ABNASTCA CChINKOW Ha Apyrod BuIKeT B
BubnuoTeke (LW2W1T -= LW1) unKv cceinky KoHTelHepa BubnuoTexkw (LW3I W1 -=
LWVW2. W),

Crpanwua npoekta — SNeMeHT WHTepdpelica BM3yanu3aumn KM ynpaeneduA (BY) - cTpaHwua,
MCcnoneayeTcA  ONA  NOCTROSHMA  Mepapxudeckoro  WHTepdielica  BY  koHeuHoro
none3acearenA.

CTparHyIHei BuaweT — 3NeMeHT cTpaHwubl, AoonpedensiolMid AaHHble BrBnwoTedHoro
EWMIHKETE K HY¥Oam CTpaHuUbl NpoekTa.

CTpanvua ceanca — CTpanvua ceaHca ONA WCNONHEHWR CTpaHWLbl NpoexkTa B KOHTEeKCTe
LUenkHoro MHTepdelica BY.

BUIDKET ceaHca — SNeMeHT KOHedHOW Buayanuaauuy. BeicTpavBalTcA B WepapxHMYeckyto
38BMCMMOCTE, COOTBeTCTBYWUWYHK  HacnefoBaHWK  TepMWHanbHblx  BUOXETOB B
KOHTEHHEepHbIX BUxeTax GUONMOTeK BUIKET OB M NpoeKTa.

Puc.3.1.2 KapTa «ucnonb3yroniero» HacieI0BaHusI KOMITIOHEHTOB KOHIICTIITUH/IBHKKA
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Ha ypoBHe ceaHCOB BUIXKET COJAEPKUT KaJp 3HAUCHUH MPoLeyphl 00cuéra. ITOT Kaap HHUIUHPYETCS
U UCTIONIb3YETCS B CIIydae HAIMYMA MpoLeAypbl o0cuéra. B MOMEHT MHMIIMAIN3AaUHU CO3/1aETCs MepeueHb
napaMeTpoB MpOUCAYPLI W BBIIOJHACTCA KOMIIMJIALIUA HOPOUECAYPhI C 3THMHU IIapaMETpaMHu B MOIYJIC,
peaM3yIonieM BBIOPAaHHBINA S3bIK MPOTPAMMUPOBAHMS U 3aKOJUPOBAHHBIM TOJIHBIM MMEHEM BHUKETA.
CrkoMrnupoBaHHas (YHKIMS MOAKIIOYACTCS K KaApy 3HAYCHHWU mpouenypsl obOcuéra. Jlamee
BBITIOJTHSETCS BBIYUCIIEHUE C IEPUOIUYHOCTBIO CeaHca.

Beruucnenne u 00paboTKa BUIKETA B 1IEJIOM BBITIOJIHSACTCS B CIEAYIOLICH MOCIET0BaTEIbHOCTH:
+  BBIOMpAETCs COOBITHS, TOCTYITHBIC HA MOMEHT BBIYHMCIICHHS U3 aTpuOyTa “event” BHIDKETA;
«  COOBITHS 3arpy’Kal0TCs B MapaMeTp “‘event’” KaJapa BEIYUCICHHUS;
*  3arpy’»karoTcsl 3HAUEHUs 110 BXO/HBIM CBSI3AM B KaJIp BHIYMCIICHUS;
* 3arpy’aroTcsl 3HAUeHHUs CIELUaIbHBIX NepeMeHHbIX B Kaap Beluucinenus (f frq, f start u
f stop);
*  3arpy’XaroTcs 3Ha4EeHUs BIOPAHHBIX TAPAMETPOB BUKETA B Ka/Ip BBIYMCIICHHUS;
*  BBIYHCIICHHUE;
- BBITPY3Ka 3HAYEHHH KaJipa BBIYUCIICHUS B BEIOpAaHHBIE TapaMETPhl BUIKETA;
+ BBIFPY3Ka COOBITUS U3 MapaMeTpa “event” Kajpa BbIYUCICHUS;
+ 00paboTKa COOBITHIA U TIepeiaya HeoOpaOOTAHHBIX Ha YPOBEHB BHIIIIE.

3.2. ITpoekTt

HenocpencTBenHas KoHQUrypanus 1 CBOMCTBa KOHEYHOI0 MHTepdeiica BU3yanu3aluu coiepxkaTbes B
npoekte uHTepdeiica Busyannzauun CBY. MoxeT ObITh CO31aHO MHOXECTBO MPOEKTOB MHTEp(ErcoB
BH3yaJIU3alUH.

Kaxip1if mpoekT BKITI0YaeT Kaapbl U3 OMOIHMOTEK KaapoB/BUIkeToB. Kajp npeaocTaBinsieTr MHCTPYMEHT
JUISL IPUBSA3KU JTUHAMHMKU K ONMCaHHBIM B HEM cBolcTBaM. Bce cBoiicTBa Kajpa MOTYT ObITh CBSA3aHbI C
JUHAMUKOM MM pa3pelieHbl KOHCTAHTaMH, a MOTYT BBICTYNaTh B pOJM IIAOMoHA A (OPMHPOBAHUSA
IPOU3BOJHBIX CTpaHull. DaKTUYECKH KaXAbIH KaJp MOXET COJAEpPKaTb MHOXECTBO CTpPaHMIl C
COOCTBEHHOW AMHAMHUKOW. JlaHHBII MeXaHU3M I03BOJIAET MPEENIBHO YIPOCTUTh MPOLECC CO3AAHUS
OIHOTHUINHBIX KaapoB uHxeHepoM ACY-TII unu nons3oBateneM cucreMbl OpenSCADA nans mpoctoro
MoHMTOpUHTa. [IpuMepoM TakMX OJHOTUIHBIX KaJpOB MOTYT OBIThb: TPYIIbl KOHTYPOB, TI'PYIIIBI
rpauKoB, MPOTOKOJIBI U pa3ivyHble CBOAHbIE TaOiaMIbl. MHEMOCXEMBbl TEXHOJIOTHYECKHX IPOLIECCOB
PeAKo MOANANAIOT MOJ TaKyI0 cXeMy U OyayT (opMHpOBaTHCS MPSMO B ONUCAHUM Kajpa.

Jnst mpenoctaBieHUs BO3MOKHOCTH CO3JaHMS CIIOKHBIX Hepapxudeckux uHTepdericoB BY kaapsl,
IIOMELIEHHBIE B IIPOEKT, MOTYT TIpYNIUPOBATbCSI IYTEM MMEHOBAaHUS B HEPAPXUYECKOM BUAEC U
COOTBETCTBYIOIIECH BHU3yajlu3allMd B BHUJE JepeBa. B mpupauy k 3TOMy NpeaycMaTpUBAETCS MEXaHU3M
aCCOLIMAaTUBHOTIO ONHCAHUS BbI30Ba KaJIpOB IOCPEICTBOM PETYIISIPHBIX BBIPAXKEHHI.

[Ipumep nepapXHuecKoro IMpeacTaBiIeHUs] KOMIOHEHTOB IPOEKTa Kiaccuiyeckoro uHrepdeiica BY
TEXHOJIOTUYECKOTO MPOLEcCca ¢ OMUCAHUEM BBIPAKEHUN CTaHIAPTHBIX BHI30BOB IPUBECH Ha pHc. 3.2.
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-0C1: CTyneHb HW3KOTO OABNEHMWA

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

-0C2: CTyneHE BEICOKOND OAaBAEHMA

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

[MpUMEepkl BLI30BOB

« Tuna kagpa He3aBWCUMMO OT o0bekTa curHannaaywu (OC):

Tekywan:  OC1. MH . KLU0

Brizoe: Y Kadr

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

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

Puc.3.2 Mepapxuueckoe mpecTaBieHHsi KOMIIOHEHTOB ITPOEKTa Kilaccuueckoro nurepgeiica BY
TEXHOJIOTUYECKOTO IPOoLECCa.

B coorBercTBUU ¢ puc.3.1.2 00BEKTHI cecCHM TPOEKTa HACIEAYIOTCS OT a0CTPAKTHOTO OOBEKTa
"Widget" u HCIONB3YIOT COOTBETCTBYIOIIHE OOBEKTHI MpoekTa. Tak, ceccus ("Session") ucronb3yer
npoekT ("Project") u popmupyeT pazBépHyToe aepeBo Ha ocHOBEe Hero. Ctpanuiia npoekra "Page" mpsimo
ucrnosb3yercs: crpanunei ceccun "SessPage". Octanpabie 00bekThl ("SessWdg'") pasBopaumBaroTcs B
COOTBETCTBUU C UEpapXUeH 3IeMeHTOB cTpaHuLibl (puc.3.1.2).

B nononHenue k craHAapTHBIM cBoicTBaM abctpakTHOro Bukera ("Widget") aneMeHTbl cTpaHULIbI U
CaMM CTPaHHUIbl CECCUU IOJy4aroT CBOWCTBA: XpaHEHUs KajJpa 3HAYEHUI BBIYMCIUTEIBHON HpPOLETYpHI,
o0Ocuéra mporeayp W MexaHu3M 00paboTKM coObITHI. CTpaHHIBI CECCHU B JOMOJIHEHHE KO BCEMY
coJiepKaT KOHTEHHep ClIenyroIuX o uepapxuu crpanui. Ceccus B 11eJIOM OOCUMTBIBACTCS C YKa3aHHOU
NEPUOANYHOCTBHIO U B I1OCIIE0BATEIbHOCTH:

+ "Crpannna BepxHero ypoBHs" -> "CTpaHula HUKHETO YpPOBHS"
+ "Bumker HUKHeEro ypoBHs" -> "Bupker BepxHero ypoBHs"
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Takas moaUTHKA MO3BOJISICT O6XO,Z[I/ITI> CTpaHUIIbI B COOTBETCTBUH C I/Iepapxyleﬁ, a COOBITHAM B
BUJPKCTAxX BCIUIBIBATH HA BEPX 3a OJJHY UTCpALUIO.

B ceccum peanuzoBaHa nojjiepikka crieluaibHbIX CBOWCTB CTPAHUIL:
+ Container - cTpaHula ABISETCS KOHTEHHEPOM JUISl HIDKEJISKAIIUX CTPAHULI,
« Template - ctpanuia siBigeTCs A0JIOHOM JIJISl HYKEJIEKAIUX CTPAHULL;
« Empty - mycTas, HeakTUBHas1, CTPAHULIA; ITO CBOMCTBO UCIOJIB3YETCSI COBMECTHO CO CBOHCTBOM
Container 1Jisl OpraHU3aluy JIOTHYECKUX KOHTEHHEPOB.

Ha ocHoBe 3THX CBOWCTB peaqn30BaHbl CIEAYIOIINE TUIIBI CTPAHMUIL:
- Standard - CrangapTHas cTpaHulla (HE YCTAaHOBJICHO HHM OJIHO W3 CBOWCTB). SIBmsieTcs
ITOJIHOLICHHOM KOHEYHOM CTPaHULIEH.
+ Container - IlonHOLIEHHAs CTpaHUIIA CO CBOMCTBOM KoHTeiHepa (Container).
 Logical container - Jlorndeckuwii KOHTEHHEp, (AKTHUECKH HE SBISIOIIUICS CTpaHHULEH
(Container|Empty). BpInonHsieT CBONCTBO NPOMEXKYTOYHOTO U TPYNIHUPYIOIIETO 3JIEMEHTa B
JIEpEBE CTPAHULL.
« Template - Ctpanuna mabnon (Template). YUnctas maOiaoHHAsT CTpaHUIIA WCTIONB3YETCS ISt
OmucaHusl OOIINX CBOMCTB M JOOMPEIEICHHUS UX B YACTHOM IMOPSJIKE BO BIOXKEHHBIX CTPAHHIIAX.
« Container and template — Ctpanuna mabnon u xouteitnep (Template|Container). CoBmermaer
(byHKIIMM M1a0JI0HA U KOHTEHHepa.

[lepexitoueHue, OTKpBITHE, 3aMEIEHWE M HABUTALMS MO CTPAaHMUIIAM pEaM30BaHbl HA OCHOBE
00paboTKU COOBITHIA TIO CIIEHAPHIO B aTpuOyTe akTUBHOTO BHUKeTa "evProc". CrieHapwmii aToro arpudyra
3alMCBIBAETCS B BUJIE CIIMCKA KOMAHJ] C CHHTaKCUCOM: <event>:<evSrc>:<com>:<prm>. ['z1e:

« event - 0O)KUIaEMOE COOBITHE;

+ evSrc - MyTh BIIO)KEHHOTO BUKETA-UCTOYHHUKA COOBITHS;
« com - KOMaHJla CECCHH;

.+ prm - napameTp KOMaHJIbl.

Pean3oBaHbl ClieAyrOIINE KOMaH/IbI:
« open - OTkpeITHE cTpaHuIbl. OTKpBIBaeMas CTpaHUIA YKa3bIBACTCS B IIapaMeTpe <prm> Kak Ha
MpsIMYI0, TaK U B BUe mabnona (Hanpumep: /pg_so/1/*/*).
« next - OTKpbITHE Clieayomel crpanuibl. OTKpbIBacMasi CTpaHUIA YKa3bIBaCTCS B MapameTpe
<prm> B BHJI¢ ma0J0Ha (Harpumep: /pg_so/*/*/3).
« prev - OTKpbITHE Npeablaylei cTpanuibl. OTKpbIBacMasi CTPAHKIIA YKAa3bIBACTCS B HapamMeTpe
<prm> B BHjI¢ mabaoHa (Harpumep: /pg_so/*/*/3).

CrnenManabHbIe CHMBOJIBI TIA0JIOHA PacIM(POBBIBAIOTCS CIEAYIOIUM 00pa3oM:
- pg so - mpsMoe wums TpeOyemoil crpanunbl ¢ mnpeduxcom. Tpedyer 00s3aTEIHHOTO
COOTBETCTBHS M UCTIOJIB3YETCs Ul MACHTU(PUKAIIMY PEbIAYIIEH OTKPBITONW CTPaHUILIbI,
« [ - UMs HOBOH cTpaHHUIBI B 0o0meM nmyTd 0e3 mpedukca. Urnopupyercss npu oOHapyKeHHU
IpebIAYIIeNd OTKPBITOW CTPAaHUILIbI;
« * - crpanuna Oep&rcst ¢ UMEHH MPEbIAYIIeH OTKPBITONH CTPAHUIIBI HIIU MOJICTABIISETCS NepBast
JOCTYTIHAsI CTPAHMIIA, €CJIU MPEbIAYyIas OTKPbITasi CTPAHUIA OTCYTCTBYET;
+ 8 - yka3pIBaeT Ha MECTO OTKPBITOH CTpaHMIIbI, OTHOCUTEIBHO KOTOPOH HEOOXOAMMO MCKATh
CJIEYIOILYIO MJIM MPEIbIAYILYIO.

Jyist noHuMaHust paboThl MeXaHu3Ma Ma0JIOHOB MPUBEIEM HECKOJIBKO PEAbHBIX IIPUMEPOB:
« Ilepexniouenue 06veKma CUCHATUZAYUU.!
Komanna: open:/pg so/2/*/*
beuno: /pg_so/pg_1/pg mn/pg 1
Crano: /pg_so/pg 2/pg mn/pg 1
« [lepexnouenue suoa:
Komanpa: open:/pg_so/*/gkadr/*
beino: /pg so/pg 1/pg mn/pg 1
Crano: /pg_so/pg_1/pg_gkadr/pg 1
«  Cneodyrowas/npedvloywas Cmpanuya suoa.
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Komanpa: next:/pg_so/*/*/$
beuno: /pg_so/pg 1/pg mn/pg 1
Crano: /pg_so/pg_1/pg mn/pg 2

B kagectBe mpumepa mnpuBeaéM creHapuil oOecrieueHHs paOOThl IJIaBHOM CTpaHUIBI MHTEpdeiica
H0JIb30BATEIIS:

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/*
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:/so4: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 cBsi3ke ¢ BhIIEONMMCAaHHBIM MEXaHU3MOM Ha cTopoHe Bu3yanm3anuu (RunTime) moctpoena yioruka,
perynupyomias, KakuM o0pa3oM OTKpBIBaTh CTpaHMIbl. Jlormka mocTpoeHa Ha CIEAYIONIMX aTpulyTax
6a3oBoro aemenTa "Box":

+ pgOpen - [lpusnak "CtpaHunia oTkpbiTa'.

+ pgNoOpenProc - llpuznak "VIcnOnHATH CTpaHUILy J1a)Ke €CJIM OHA HE OTKphITa'".

« pgOpenSrc - ConepXUT aapec BUHKETa WM CTPAHMIIBI, OTKPBIBIIEH TEKyllyr. B ciydae
BJIO)KEHHOTO KOHTEMHEPHOI'0 BHJXKETA 3/I€Ch COACPKUTCSA aJapec BKIOUYAeMOM cTpaHulbl. s
OTKPBITHS CTPAHUIIBI U3 CKPHUIITA JOCTATOYHO 3/I€Ch YKa3aTh apec BUIHKETA-UCTOYHUKA OTKPBITHSI.
« pgGrp - I'pynna ctpanuu. Mcnonbs3yeTcs il CBSI3KM KOHTEMHEPOB CTPaHUI] CO CTpaHUIaMU B
COOTBETCTBHH C OOIIEH TPYIIION.

Jloruka omnpenenenus criocoda OTKPBITUS CTPAHUI] pabOTAET CICTYIONTUM 00pa3oM:
+ ©CJH CTpaHHWIlAa UMEET TPYIIy "main" WIM COBMAJIaeT C TPYIION CTPAHUIIBI B TJIABHOM OKHE
WJIM HET CTPAHUIIBI HA TJIABHOM OKHE, TO OTKPBIBaTh CTPAHUILY B TJIABHOM OKHE;
+ ©CJIM CTpaHMIIa UMEET TPYIINY, KOTOpas COBMAAAeT C TPYIION OJHOTO U3 KOHTEHHEPOB TeKyIIei
CTpPaHUIIBI, TO OTKPHITH B 3TOM KOHTEHHEPE;
+ ©CJIM MCTOYHUK OTKPBITHS CTPAHUIIBI COBMAJAET C TEKYIIEH CTpaHHIICH, TO OTKPHITH B BHJE
JIONIOJIHUTEIBHOTO OKHA HAaJl TEKYILIEW CTPAHULIEH;
. TepeaaTh BBI30B HA 3aMPOC OTKPBITHS JOMOJHHUTEIBHBIM OKHaM ¢ 00pabOTKOW y Ka)XJoro IO
MIEPBBIM TPEM MTYHKTaM;
+ ©CIH HHUKTO W3 POJCTBEHHBIX OKOH HE OTKPBUI HOBYIO CTpPaHHILy, TO OTKpPBITH €€ Kak
POJICTBEHHOE OKHO TJIaBHOT'O OKHA.
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3.3. Ctuiin

M3BeCTHO, YTO YEJIOBEK MOXKET MMETh MHIMBUAYaJIbHbIE OCOOEHHOCTH B BOCHPHUATHM IpadudecKoi
uHpopmanuuu. Ecian 3TH 0cOOEHHOCTH HE YYUTHIBATh TO MOKHO IOJIyYUTHh HETPHUIATHE U OTTOPIKEHHUE
nosip3oBarenst k uHTepdeiicy BY. Takoe Hempusitue W OTTOpKEHHE MOXKET MPHUBECTH K (aTaabHbIM
omnOkaM mpu ympasineHun TII, a Taxke TpaBMUPOBaTb YEJIOBEKa IOCTOSHHOM pabOTON C TakuM
unrepdeiicom. B SCADA cuctemax MpUHSATH COTJIAIICHHS, KOTOPBIE PETIIAMEHTHPYIOT TPEOOBaHHS 10
CO3J1aHMI0 YHUUIMPOBaHHOTO MHTepdelica BY HopmanbHO BOCIpHHMMAaeMOro OOJIBIIMHCTBOM JIFOACH.
[Tpu 3TOM MPaKTHUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIt0JIE ¢ HEKOTOPBIMU OTKJIOHEHHSIMH.

C uenpio0 ydyecTb 3TO OOCTOSITENHCTBO, M MPEIOCTaBUTh BO3MOKHOCTh IEHTPAIM30BAHHO U MPOCTO
W3MEHATh BU3YyallbHbIE CBOICTBa MHTepdelica, MPOEKTOM MpeaycMaTpUBAETCs peanu3allus MeHeIKepa
cTuieit uaTepdeiica BU3yaan3aimm.

[Tonb30BaTeneM MOKET OBITH CO3JAHO MHOXECTBO CTHJICH, KaXKIbIii M3 KOTOpPBIX OyIeT XpaHUTh
[[BETOBbIE, MIPU(TOBBIE U JIPyTHUe CBOMCTBA AJIEMEHTOB Kajpa. IIpocrasi cMeHa CTHIIS MO3BOJIUT OBICTPO
npeodpazuth unrepdeiic BY, a BO3MOXKHOCTh Ha3HAYCHMS] MHIMBUIYaJTbHOM CTWIIS AJISl MOJB30BATEINS
MO3BOJIHT yYECTh €r0 HHIUBUIYaJIbHbIE OCOOCHHOCTH.

Jns peanuzanyy 3TOM BO3MOKHOCTH, TIPH CO3/IaHUH KaJpOB, HEOOXOIUMO JIJIsi CBOMCTB IIBETA, MpHUdTa
U JIpyrux ycraHoButh napametp "Kondurypamus" (tabmuns! Bo Bkiaake "O6padotka") B 3HaueHue "U3
ctins” (puc.3.7). A B mapamerpe "KoHpurypanuonusiii madion" yka3atb WACHTUPUKATOP TIOJIST CTHIIS.
Jlanee 3TO mojie aBTOMATUYECKHU MOSIBUTCA B MEHEDKEpe CTHIEH M ero MOXHO OyleT TaM MEHSTb.
Menemkep CTUiIel JOCTYIEH Ha CTpaHUIle KOoH(puUrypamun npoekra Bo Bkiaake "Crumm" (puc. 3.3). Ha
9TOM BKJIAJIKE MOYKHO CO3/1aBaThb HOBBIE CTWJIM, YJAJIATh CTapble, U3MEHATh IOJS CTWIA U YAAIATh HE
HYXXHBIE.
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B nenoM ctuwim nocTynmHbI HauMHAsg ¢ ypOBHS IMpoekToB. Ha ypoBHe OMOIMOTEK BHIKETOB MOXKHO
TOJILKO OTPENEeNATh MO CTHIeH y BUKeToB. Ha ypoBHe mpoekTa mpu BeIOOpE CTHIIS BKIJIIOYACTCS
paboTa co CTWISAMH, YTO HPEANOJAraeT JOCTYI K IMOJISIM CTHJIEH BMECTO HETOCPEICTBEHHBIX 3HAUEHUI
aTpuOyToB. DaKTUYECKU 3TO O3HAYAeT, YTO NPU YTEHUU WJIM 3alUCU aTpuOyTa BHJDKETa yKa3aHHbIE
orepanuu Oy1yT OCYIIECTBISITHCS C COOTBETCTBYIOIIUM I10JIEM BHIOPAHHOTO CTHUIISL.

[Ipu 3amycke mpoekTa Ha HCIOJHEHHUS OyIeT HCIONb30BaH YCTAaHOBIIEHHBIM B MPOEKTE CTUIb. B
MOCIICAICTBHH TIOJB30BATENIb MOXKET BBHIOpATh CTHIIb U3 MEPEUHs JTOCTYIMHBIX. BRIOpaHHBIN TOIB30BATEIIEM
CTHJIb OyJIeT COXpaHEH M UCIIOJIb30BAH MPH CIEAYIOLIEM 3aIyCKe MPOEKTa.

3.4. CoObiTHs, HX 00PA0OTKA U KAPTHI COOBITHI

YuuThIBas CHEKTp 3aJad i KOTOPBIX MOXKET Hchojb3oBatbes cuctemMa OpenSCADA, Hy)HO
OpeAyCMOTPETh M MEXaHU3M YIPABICHHUS HHTEPAKTUBHBIMH IOJb30BATEIBCKUMU COOBITHSIMU. DTO
CBSI3aHO C TEM, YTO MPH PEIICHUH OTACIBHBIX 3aJauy BCTPAMBACMBIX CHCTEM YCTPOWCTBA BBOJA M
yIpaBJIeHUs] MOTYT 3HAYUTEIHHO OTIHYATCS. BrpodeMm J0CTaTOYHO B3IJISHYTh Ha OOBIYHYIO O(PHCHYIO
KJIaBHATYypy M KJIaBHATypy HOYTOyKa 4TO Obl CHATH JIFOOBIE COMHEHHS O HEOOXOAMMOCTH MEHEIKEpa
COOBITH.

Menemxep coObITHI J0KEeH padoTaTh, MCHONB3YS KapThl coObITHil. Kapra coOpiThii - 3TO CHHCOK
MMEHOBAHHBIX COOBITHH C YKa3aHHEM €ro NnpoucxokieHus. [IpoucxoxaeHueM coObITHS MOXET ObITh
KJIaBUATypa, MaHUITYJISITOP MBILIH, JHKOUCTUK U T.A. [IpM BO3ZHUKHOBEHUHM COOBITUS MEHEIKEp COOBITUI
UIET €ro B aKTUBHOW KapTe M CONOCTaBJIsA€T ¢ UMEHeM coObITus. COMOCTaBICHHOE UMs COOBITHS
MIOMEIIAETCsl B o4Yepeab Ha 00paboTKy. BHIKETH B 3TOM cilydae OJKHBI 00padaThiBaTh MOJYYECHHYIO
odepeib COOBITHH.

AKTHBHas KapTa COOBITMH yKa3bIBaeTCsl B MPO(uiIe KaXJI0To MOJIb30BaTeNsl WINM YCTaHABIMBAETCS IO
YMOJTYaHHUIO.

B niesoM mpenycMOTpeHbI YeThIpe THITa COOBITHIA:
« coObITHa 00pa3oB CBY (npedwukc: ws_), HanpuMmep, COOBITHE HAXKATHS KHOIIKU - ws_BtPress;
 KJIaBHUIIHBIE cOOBITHA (TIpedukc: key ) - Bce COOBITHS OT KJIaBHATyphl M MBI B BUJE -
key presAltl;
* TIOJIH30BATEIBCKUE COOBITHS (TpeduKC: usr ) TeHEepUPYIOTCS MOJIB30BATEIEM B MPOIEIypax
00cuéTa BUIKETOB;
+ ManupoBaHHBIE COOBITHA (TIPEPUKC: Map ) - COOBITHS, TIOTYYCHHBIC U3 KapPThl COOBITHI.

Camo coObITHE TIpe/CTaBIsICT Majio HH(pOpPMAIMH, OCOOCHHO €ClIi ero o0paboTKa MPOUCXOIUT Ha
ypoBHsIX BbIme. Jyii ogHO3HAUHOW HIEHTU(UKAUUU COOBITUS M €ro HCTOYHHKA COOBITHE B IIEJIOM
3ammchIBaeTCs ciemyronmM oopasom: "ws_BtPress:/curtime". I'me:

ws_BtPress - coObITHE;
/curtime - IyTh K JOYEPHEMY DJIEMEHTY, CTCHEPHPOBABILIETO COOBITHE.

B Ttabmmne 3.4 npuBen€H mepedeHb CTaHIAPTHBIX COOBITHH, MOIAEP)KKAa KOTOPBIX JIOJDKHA OBITh
oOecnieueHa B Bu3yanuzatopax CBY.

Tabauna 3.4. CtangapTHbeie COOBITHS

Id ‘ Onucanmne
Knasuamypnuvie coovimus. key_[pres|rels][Ctrl|Alt|Shift] {Key}
*SC#3b CKaH KO/ KJIaBHIIIH.
*#2cd5 Kon He "MEeHOBaHHON KIIaBUIIIN.
*Esc "Esc".
*BackSpace VY naneHus mpeapaynero cuMBoa - "'<-",
*Return, *Enter BBox - "Enter".
*Insert Bceraska - "Insert".
*Delete Vnanenue - "Delete".
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Id Onucanue
*Pause [Tay3a - "Pause".
*Print [Teuats sxpana - "Print Screen".
*Home Hom - "Home".
*End Kouer - "End".
*Left Bineso - "<-".
*Up Bgepx - '
*Right Bmpago - "->".
*Down Baus - 'V
*PageUp Crpanunsl BBepx - "PageUp".
*PageDown Crpanuus! BHU3 - "PageDown".
*F1 - *F35 OyHkuroHanbHas kinasuma ot "F1" no "F35".
*Space [IpoGen - '".
* Apostrophe Amoctpad - "
* Asterisk 3BE3/104Ka HA JOMOTHUTEIILHOM I10JI€ KIaBHUATYPHI - '*'.
*Plus [Imroc Ha TOMOTHUTENBLHOM MOJIE KJIAaBUATYPHI - '+
*Comma 3amsrag - ',
*Minus Mumnyc - '-'.
*Period Touka - '.".
*Slash Hakmonnas uepra - '\,
*0 - *9 Hudpa ot '0' 10 '9'.
*Semicolon Touka ¢ 3amgToii - ";'.
*Equal PaBno - '='.
*A-*Z KnaBummu OykB natunckoro andasuta ot 'A' o 'Z'.
*BracketLeft JleBas xkBagpatHast ckooOka - '['.
*BackSlash OOpatHast HaKJIOHHAs JUHUA - '/'.
*BracketRight [IpaBas kBagpaTHast ckoOka - ']'.
*QuoteLeft JleBas kaBbIuKa - "'

Cobvimus krasuamypHo2o ¢oxyca.

ws_FocusIn

@DOKyC MOJIy4EH BUIKETOM.

ws_FocusOut

DOKyC yTepsiH BUJIKETOM.

Mbuviuunvle coovimus:

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

Hasxata/ OTIIYIICHA KHOIIKa MBIIIIH.

key mouseDblClick

JIBoliHOE HaKaTHE JICBOM KHOIKH MBIIIIH.

Cobvimus Keumayuu Ha cmopoHe susyajiusamopda.

ws_alarmLev

KBuTauus Bcex HapyIeHU BceMU CIOcO0aMU yBEIOMIIEHHUS.

ws_alarmLight

KBuranus Bcex HapyleHU yBeJOMJIEHUSI MUTaHUEM/CBETOM.

ws_alarmAlarm

KBI/ITaHI/IH BCEX HapymeHI/nZ YBCAOMIICHUS I'YIKOM.

ws_alarmSound

Kauramus Bcex HapyIIeHUH YBEIOMIIEHUS 3BYKOM/PEUBIO.

Cobvimus npumumusa snemenmapuou pueypol ElFigure:

ws_Fig[n][Left|RightMidle]

‘AKTI/IBaHI/Iﬂ burypsl (3aIMBKH) [N] KJIABHUIIICH MBIIIIH.

Cobvimus npumumuea s1emenmos gpopmuvt FormEl:

ws_LnAccept

‘yCTaHOBHCHO HOBOC 3HAUCHHUEC B CTPOKC BBO/IA.
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Id Onucanue
ws_TxtAccept W3MeHeHo 3HaueHue pelakTopa TeKCTa.
ws_ChkChange CocrosiHue (nakka H3MEHEHO.
ws_BtPress Knonka Haxara.
ws_BtRelease Knomnka ormymieHa.
ws_BtToggleChange N3meHeHa BIaBICHHOCTh KHOTIKH.
ws_CombChange N3meneHo 3HavueHue mois BEIOOpa.
ws_ListChange W3MeHeH TeKyIIMii 3JIEMEHT CIHCKa.
ws_SliderChange M3MeHeHne NoJI0KEHus Clanaepa.
Cobvimus npumumusa meoua-konmenma Media:
ws_MapAct{n}[Left|Right|Midle] ‘AKTI/IBI/IPOBaHa MeIna-00J1acTh C HOMEPOM {Nn} KJIABUIICH MBIIIH.

CoObITHSA SBIFIOTCS OCHOBHBIM MEXaHU3MOM YBCAOMIICHHA W AKTHBHO HCIOJB3YIOTCA  JIA
OCYLICCTBJICHUA B3aHMOHeﬁCTBHH C IIOJIB30BATCJICM. I[J'I}I O6pa6OTKI/I COOBITHI MMPpEAYCMOTPCHBI JIBa
MCXaHU3Ma: CUCHAPHHU YIIPABJIICHHUA OTKPLITUEM CTPAHUIL] U BBIYHUCIUTCIIbHAA MMPOLUCAYpa BUIKCTA.

Mexanusm "CrieHapuu yIpaBlIeHHUsS OTKPBITHEM CTpaHUIl' OCHOBaH Ha 0a30BOM aTpuOyTe BHDKETa
"evProc" u geranpHO onmcaH B pazzaeine 3.2.

Mexanusm "OOpaboTka COOBITHII C TTOMOIIBIO BBIYUCIUTEIHHOM MPOIEAYPhl BUDKETA" OCHOBAaH Ha
aTpubyte "event" U MOIH30BATENHCKON MPOIEAYPE BBIUUCICHUS HA OJHOM U3 SI3BIKOB TMOJIH30BATEIHCKOTO
nporpammupoBanusi OpenSCADA. CoObiTusi MO Mepe TOCTYIUICHUS aKKyMYJIHPYIOTCS B aTpulyrte
"event" 10 MOMEHTa BbI30Ba BBHIYMCIUTENHHOUN Mpoleaypbl. BerunciaurenbHas mpoleaypa BhI3BIBACTCS C
YKa3aHHOW MEepUOJUYHOCTHIO BBIYHMCICHUS BHUKETa U TMOJNy4yaeT 3HaueHue atpubyra "event" B Buie
cnucka coObITHi. B mpolenype BBIUMCICHUS IMOJIB30BATEIh MOKET: IMpOaHAIW3UpOBaTh, 00paboTaTh U
UCKITIOYUTh 00pa0OTaHHBIE COOBITUS W3 CIOUCKA, a TaKkKe [00aBHUTh B CIHCOK HOBBIC COOBITHSL.
OcraBmmecss TOCJIE€ WCIOTHEHHS TPOIEIYPhl COOBITHS, AHAJTU3UPYIOTCS HA MPEIAMET COOTBETCTBHS
YCIIOBUSIM BBI30Ba CILIEHApPUEM IEPBOTO MEXaHM3Ma IOCJEe Yero OCTaBIIMecs COOBITHS MepelarTcs Ha
BEPXHUU 10 UEPAPXHUH BUDKET JUISI 0OpaOOTKH UM, TIPH 3TOM OCYIIECTBISIETCS KOPPEKIHS IYTH COOBITHIA
B COOTBETCTBUU C HE€papXUEil MPOHUKHOBEHUS COOBITHSI.

Conepxumoe atpubyTa "event" sBIsSETCS CIUCKOM COOBITHI (hopmara <event>:<evSrc>, ¢ cOOBITHEM
B oTHenbHON cTpoke. IIpuBeaém mpumep mporeaypbl 00paboTKH cOOBITHH Ha Java-1mmogoOHOM sI3bIKE
I10JIb30BaTeNbCKOro nporpammupoBanus OpenSCADA:

using Special.FLibSYS;
ev_rez = "";

off = 0;

while (true)

{

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

if( sval == "" ) break;

else 1if( 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;

3.5. Curnasamsanus

BaxxupiM ameMenToM J1I000T0 MHTEpdeiica BU3yalu3aluu SBISETCS YBEIOMIICHHE MOJIh30BATENs MPO
HApyIICHHUS - CHTHaIM3anws. JIJis yhnpomieHuss BOCHPHUATHS, a TakKe B BHUJAY TECHOH CBSI3HOCTH
BU3YaJIM3allM W yBEIOMJICHHS (KaK TMPaBWJIO YBEJOMJICHHE JIOTOJIHSAET BU3YaIU3aIMI0) PEIICHO
UHTETPUPOBaTh MHTEepdeiic yBenoMiieHUsT B WHTEepQEic Bu3yanm3anuu. J[Js 3TOro BO BCEX BHJDKETAX
MpeayCMaTPUBAIOTCS JBa JOIOIHUTEIBHBIX aTpuOyTa (ypoBHsS ceaHca): "alarm" um "alarmSt". AtpuOyt
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"alarm" ucnonw3yercs a8 GOpPMUPOBAHMS CUTHATIA BUIKETOM B COOTBETCTBHHM C €r0 JIOTMKOM, a aTpuOyT
"alarmSt" ncnonp3yeTcst U1t KOHTPOJIS 32 (PAaKTOM CUTHAJIU3AIMK BETBU JIEPEBa CEaHCa MPOEKTa.

ATtpubyt "alarm" sBrseTcs cTpokoil M mMeeT cienyrommii ¢dopmar: {lev|categ|messagel|typeltp arg)
I'ne:
« lev - ypoBeHb curnanuzanuu: uncio ot 0 mgo 255;
+ categ - KaTeropus CUTHAJA: apaMeTp MOJACUCTEMBI cO0pa, 0OBEKT, MyTh UM KOMOWHAIHS.
+ message - COOOILEHHE CUTHAIM3ALMH; JUIS MOMEIIEHHE B CTPOKY CTaTyca, OTOOpaKeHUsS B
MIPOTOKOJIE ¥ MIOMEIICHUS B apXUB COOOIICHU;
 type - THIIBI yBEJIOMIJICHUS (BU3yalbHOE, TYIOK M peyb); (OPMUPYETCS B BUIE IIENIOTO YHCIA,
cozepxaniero ¢aru crnocodoB yBEIOMICHHI:
« Ox01 - Bu3yanpHasi;
+  0x02 - rynok, yacto npousBoautcs yepe3 PC-speaker;
« Ox04 - 3BykOBOW cUTHaJ W3 (pailla 3ByKa WM CHHTE3 pPeud; €Ciiu B <tp arg™> yka3zaHO
UMsl pecypca 3BYKOBOro (haiiima, TO BOCIPOU3BOJIUTCS MMEHHO OH, WHAY€ BBIMOJHSIETCS
CHUHTE3 PEYM U3 TEKCTa YKa3aHHOI'O0 B <message=>.
« Ip_arg - apryMeHT THIIa; UCIOJIb3yeTCs B CIy4yae OCYIIECTBICHHS 3BYKOBOW CUTHAM3ALUU IS
YKa3aHHs pecypca 3ByKOBOTo cuTHaia ((aiisl 3BykoBOTo hopmarta).

ATtpubyt "alarmSt" sBIsSETCSA 1EABIM YKCIOM, KOTOPOE OTpa’kaeT MaKCUMaJIbHBIM YPOBEHb CUTHANIA U
(bakT KBUTALIMU BETBH JiepeBa ceaHca rnpoekra. Gopmar 4yrcia UMeeT CIeIyIOUINi BUI:

- mepBbIi OaiT (0-255) xapakTepu3yeT YpOBEHb CUTHAJIA BETBH;
 BTOpOH OalT yKa3bpIBaeT THI yBEJOMJICHUS (TaKKe Kak U B arpudyte "alarm");
« TpeTudl OalT yKa3bplBaeT TUIl HECKBUTUPOBAHHOTO YBEIOMJIEHHUS (Takke Kak M B aTpulyre
"alarm");
« TepBBI OWT dYeTBEpTOro OaiiTa MMeeT cHenualbHOE HAa3HAYCHHWE, YCTaHOBKAa ATOro OuTa
sBIgeTCs (PaKTOM KBUTAIIMU YBEIOMIICHUH YKa3aHHBIX MIEPBBIM OalTOM.

®opMHpoBaHUe CHTHAJIA U NOJy4YeHHE ero BU3yaau3aToOpoM.

dopmMHUpoBaHUE CUTHANIA MMPOU3BOJIUTCS CAMHUM BHJXKETOM IMYyTEM YCTAHOBKH COOCTBEHHOTO aTpuOyra
"alarm" Hy>XHbIM 00pa3oM, U B COOTBETCTBMM C HMM YCTaHaBiHuBaeTcsi arpuOyT "alarmSt" tekymiero u
BBIIIECTOSIIIUX BHMJDKETOB. BH3yanm3aTopsl MOIY4arOT YBEIAOMJEHHME O CHUTHAJIE C IOMOILBIO
CTaHJAPTHOTO MeXaHU3Ma yBeIOMJICHHs 00 N3MEHEHUH aTpUOYTOB BUIKETOB.

Takolf MeXaHHM3M IPEIOCTaBIsIET BO3MOXHOCTh (POpMUPOBaTH HMHTEPEHCH CUTHATM3AIMM KaK Ha
ypoBHe nojcucteMbl "COop maHHBIX", TaK M MPSIMO HA YPOBHE MPEACTABICHUS.

VYuuThiBasg TO, 4TO 0OpabOTKa YCIOBHM CHTHAJIM3AIMM OCYILECTBIISETCS B BHUJDKETaX, CTPAHMLIBL,
coJiepkaliie 0ObEeKThl CUTHAIM3AINH, JODKHBI UCIIOIHATHCA B (DOHE, HE 3aBUCUMO OT OTKPBITOCTU UX B
JTAaHHBIM MOMEHT. DTO OCYIIECTBISIETCS MYTEM YCTaHOBKH (hylara UCIOJIHEHUS CTPaHULBI B (DOHE.

XOTsl ME€XaHW3M CHUTHAJIW3ALMA U MOCTPOEH B CPEAE BU3yaIM3allMM, BO3MOKHOCTH (DOPMHUPOBAHMS
HEBU3YAJIbHBIX DJIEMEHTOB CUTHAIM3ALUU OCTACTCs, HAIPUMEp, IMYTEM CO3JaHHUS CTPAHMIBI, KOTOpas
HUKOT/Ia HE OyJeT OTKPHIBATHCA.

KButanus

KBuranus mpousBoauTcs MyTEM YKa3aHUS KOpPHS BETBU BUDKETOB U THUIIOB YBEIOMIICHHUS. ITO
MO3BOJISICT PEATM30BaTh KBUTAIMIO HA CTOPOHE BHU3yalIM3aTopa Kak 10 rpymmaM, HampuMep, o 00beKTaM
CUTHAJIN3AIINH, TaK ¥ MHIUBUAYAIBHO 1O 00beKkTaM. [Tpr 3TOM MOKHO HE3aBHCUMO KBUTHPOBATH pa3HbIC
TUTIBI CUTHATTM3AMN. Y CTaHOBKA KBUTAIIMU [TPOU3BOIUTCS MPOCTON Moaudukanuei atpudyra "alarmSt".

[Tpumep ckpunra 1uist paboThl ¢ CUTHATAMU NPUBEAEH HUXKE!

//Bemesienre dakTa HaIMuMsa CUTHaIM3alUMil PasHEX CIOCOOOB yBeIOMJIEHUA

cvt _light en = alarmSt&0x100;

cvt_alarm en = alarmSt&0x200;

cvt sound en alarmSt&0x400;

//Belmesienme dakTa HaIMUMUA HECKBUTMPOBAHHEIX CUTHAJIM3AUMM Pa3HEIX CIOCOOOB yBENOMJI€HMA
cvt _light active = alarmSt&0x10000;
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cvt_alarm active = alarmSt&0x20000;

cvt sound active = alarmSt&0x40000;

//06paboTka COBHITMM KHOIMNOK KBUTALUMU M KBUTALMS PA3HEX CIOCOBOB yBEIOMJIEHUNA
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 if( sval == "ws BtPress:/cvt sound" ) alarmSt = 0x1000004;

else ev_rez+=sval+"\n";

}

event=ev rez;

3.6. YnpasJ/ieHue npaBaMu

Jis paspeneHus noctyna K uHTepdelicy BY M ero cocTaBiasiomMM KaKAbIH BUIKET COAECPIKUT
MH(OPMALIMIO O BIIaJIENbIIe, €ro IPyIIe U MpaBax aoctyna. [IpaBa gocTymna 3amuChIBAIOTCS, KaK MPHUHSTO
B cucreme OpenSCADA, B BuAe TpHUAIbl: <noab308amenb><epynna>><ocmdaibHvie>, TIe KaXIbli
AJIIEMEHT COCTOMT M3 TpEX npusHakoB poctyna. Jlns snementoB CBY mnpunsTta cienyromas ux
MHTEpIpeTaLNs:

+ r'- mpaBo Ha MPOCMOTP BUIDKETA;
« 'w'- paBO Ha KOHTPOJIb HAJ BUIKETOM.

B pexxume pazpaboTku ucnoib3yercs mnpoctas cxema goctyna "root. ULRWRWR ", uro o3nagaer -
BCE TIOJB30BATEIM MOTYT OTKPBIBATH M IMPOCMATPHBATH OMOIMOTEKH, WX KOMIIOHCHTHI M MPOEKTHI; a
peaaKTUpOBaTh MOTYT Bce mosib3oBaTenu rpymmbl "UI" (monb3oBaTenbckue nHTEPEnCH).

B PCKUMEC UCITOJITHCHUA pa6OTaIOT IpaBa, OIMMCAHHBIC B KOMIIOHCHTAX HHTep(bef/'Ica.

3.7. CBs3bIBaHue ¢ JMHAMHKOM

Jns mpenocTaBieHUs aKTyalbHBIX JaHHBIX B HMHTEpENC BU3yaIM3alldd TOJDKHBI HCIOJIB30BAThHCS
nanHble noacuctemsl "Coop nanubix (DAQ)". [Ipupoaa S3TUX JaHHBIX CIEAyIOIas:
1. mapameTpsl, copepKaue HEKOTOPOe KOJIMIECTBO aTPUOYTOB;
2. aTpuOyThl mapameTpa MOTYT MPEIOCTABISATh JaHHBIC YETHIPEX TUMOB: Jlormueckuit, Llembrid,
BemectBennsliii 1 CTpOKOBBIIf;
3. arpuOyThl MapaMeTpa MOT'YT UMETh UCTOPHUIO (apXUB);
4. atpuOyThl MapamMeTpa MOTYT OBITh Ha YTEHHE, 3aMKUCh U C TIOJHBIM JOCTYIIOM.

Y4uThIBas TEPBBIA MyHKT, HY)KHO O0ECIIEYUTh BO3MOXXHOCTH TPYNIIOBOTO Ha3HA4YEHUS CChUTKU. [liist
9TOr'0 UCIOJb3YEM KOHLIECTIUIO JOTUYECKOrO YPOBHS.

B cooTBeTcTBUU € ITyHKTOM 2 CBSI3M 00ECIIEUUBAIOT MTPO3PAYHOE MTPEOOPa30BaHNE TUTIOB M HE TPEOYIOT
CIeNaaIbHON KOH(UTYpaIIUH.

st ynoBIETBOpEHUsT BO3MOYKHOCTH JIOCTyIla K apXvMBaM B COOTBETCTBMM C IIYHKTOM 3 CBA3M
BBITIOJHSIOT IPOBEPKY THUIA aTpulyTa U, B ciyyae MOJKIoUeHHUs K "Azpecy", B 3HaUeHHE MOMEIIAeTCs
ajipec CBA3H.

B tepmunax CBY, nuHamudeckue CBSI3M UM KOHQHUTypanus AUHAMHUKH SBISIOTCS OJHHM IPOILIECCOM,
JUIL  OmHMcaHWs KOH(UIypaluu KOTOPOro TIpeaycMaTpuBaercs Bkiaanka "OOpabGorTka"' BHIKETOB
(puc.3.7.a). Bxmagka coaepXuT TaOMUIy KOH(UIYypaluu CBOHCTB aTpUOYTOB BHKETa U TEKCT
MPOIIeTypPHl BEIYUCIICHHS BHDKETA.


http://wiki.oscada.org/Doc/DAQ?v=o4x
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Puc. 3.7.a Bxianka "O06paboTka" crpaHUIBl KOHQUTYPAIIMHA BHIDKETA.

Kpome moneit kondurypamuu atpuOyToB B Tabnuile npeaycmaTpuBaercs kojoHnka "OO6pabortka", mis
M30UPATEIHLHOTO HWCIIOJIB30BAHMS ATPUOYTOB BUDKETOB B BBIYMCIUTEIBHON MpPOIEAype BUIKETa, U
kojoHkH "Kondurypanusa" u "KonburypannoHnusiii mabiaoH" 1jig onucanus KOHPUTyparuu CBs3eil.

Kononka "Kondurypanus" mo3BossieT ykazaTh TUII CBSI3U IS aTpuOyTa BUKeETA:
« Ilocmoaunnas - BO BKJAJKE CBA3€M BUIPKETAa TMOSBISETCS IOJI€ YKa3aHUS IOCTOSIHHOM,
Hanpumep, 0co00ro IBETa WK 3aroJIoBKa AJIs MAOJIOHHBIX KaJlpOB;
+ Bxoonas ces3v - CBA3b ¢ JUHAMUKON TOJIBKO JJIsl YTEHUS;
+  Buvixoouas cés3w - CBsI3b C JUHAMUKOM TOJIBKO VIS 3aIIUCH;
« [lonnas cés3b - IOJIHAS CBSA3h C TUHAMUKOW (YTCHUE U 3aITUCh).

Kononka "Kou¢urypanronuslii ma6ioH" MO3BOJSET OMHUCaTh TPYHIbl JIWHAMUYECKUX aTpHUOYTOB.
Hanpumep, sTto Moryr ObITh pas3Hble THNbI mapameTpoB mnojacucremsl "DAQ". Kpome Ttoro, mnpu
KOPPEKTHOM (POPMHPOBAHUHU ATOTO TMOJS padOTAaeT MEXaHW3M aBTOMATHYECKOTO Ha3zHAueHHs aTpruOyTOB
IpU  yKa3aHUM TOJBKO mapamerpa mnoxacucrembl "DAQ", 4ro ympomaer u yCKOpseT mpouecc
KOHQUTypanuu. 3HA4YeHHWE OTOM  KOJIOHKM  wuMeeT  cieayronmmii  ¢opmar:  <[lapamerp>|
<HUpenTudukarop>, rue:

« <[llapamemp> - rpymnna atpulyTa;

«  <Uoemmugpuxamop> - uneHTUPUKATOp aTpuOyTa, UMEHHO 3TO 3HAUYEHHUE COIOCTABISETCS C
aTrpuOyramu napameTpoB DAQ mpu aBTOMAaTH4ECKOM CBSI3bIBAHUU MOCJE YKa3aHUS TIPYIIIOBOMH
CBSI3H.

YcraHoBKa CBS3eH MOXKET OBITh HECKOJIBKHUX THUIIOB, KOTOPBIN ONPEAEsIeTCsl MpehuKcoM:
« wval: - Tlpsimas 3arpy3ka 3Ha4yeHus uyepe3 MexaHu3M cBszeidl. Hampumep, cBsas3p: "val:100"
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3arpyxaer B arpuOyt Buipkera 3HaueHue 100. Yacto ucmonb3yercs B ciaydae OTCYTCTBHS
KOHEYHON TOYKH CBSI3H C IEJIBI0 IPSMOM yCTaHOBKH 3HAYCHUSI.

« prm: - CBsa3p Ha aTpuOyT TapaMmeTpa WU TapaMeTp B I1EJIOM, JUIsl TPYIIBl aTpUOYTOB,
noacucrembl  "COop  mamnbix".  Hampumep, cBsa3p  "prm:/LogicLev/experiment/Pi/var"
OCYIIIECTBIISIET JIOCTYI aTpuOyTa BUDKETa K aTprOyTy mapaMerpa moacucreMsl "COop qJaHHBIX".

« wdg: - CBsa3p Ha aTpuOYT JOPYroro BHUKETAa WM BUKET B IEJIOM JJI TPYNINbl aTpuOyTOB.
Hampumep, cBs3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymectBiser
JIOCTYN aTpuOyTa OIHOTO BHIDKETa K aTpuOyTy apyroro. Ha maHHBI MOMEHT 3TOT THII CBS3H HE
NpeJHa3HaYeH JJIsl YCTAHOBKU I0JIb30BATENIeM BpPYUYHYIO, a YCTAHABJIMBAETCS aBTOMAaTHYECKH B
pEeKUME TUHAMUYIECKOTO CBSI3bIBAHU!

O6pa60TKa CBsI3EH MpoucCxoauT € NNEPpUOANIHOCTBIO BBIYUCIICHUA BUPKETA B IIOPAAKE:

+ llonyyeHne TaHHBIX BXOJIHBIX CBSI3CH.
+ BblnosHeHne BEIYUCICHUSI CKPUIITA.
« llepenaya 3HaYEHUH 1O BBIXOJHBIM CBS35IM.

Ha puc. 3.7.b npencraBieHa BKJIaJKa CBA3€H ¢ TPYIIOBBIM Ha3HaYeHHEM aTpHOYTOB MyTEM yKa3zaHUs
TOJIbKO TIapaMeTpa, a Ha puc. 3.7.c ¢ UHAWBUyalbHBIM Ha3HAUEHUEM aTPUOYTOB.
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Puc. 3.7.b Briagka "Cesi3u" cTpaHuIlsl KOHGUTYPAIIMH BHDKETA ¢ TPYIIIOBEIM Ha3HAYCHUEM aTpUOYTOB

IIyTEM yKa3aHHUs TOJIBKO ITapaMeTpa.
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Puc. 3.7.c Bknaaka "Cssi3u" cTpaHuiibl KOHGUTYypaluy BUKETA C MHIWBUIYAIbHBIM Ha3HAYCHUEM
aTpuOyTOB.
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[Ipu pa3MerneHnH BUIDKETA, COAEPIKAIIETO KOHUTYpALUIO CBS3el, B KOHTEHHEp BHKETOB BCE CBS3U
HCXOJIHOTO BUIDKETa TOOABIIAIOTCS B CIIMCOK PE3yIbTHPYIONIUX CBsA3EH KOHTEHHepa BUIKeTOB (puc. 3.7.d)

@ailn  PeparyeaHHA  BwrnAg  Qonomara
i ik == &
OO RX L&l S0 2 R
|"""F' 2] BEE CmopiHka npoexkmy: jprj AGLKS/pg_solpg_1/pg_mnipg_1
| 36ip AaHux
| Apxian | BimkeT | Brnapeddi BimkeTW | ATpUGyTM | 38'A3KW | OGpobka |
# CneudianeHi ] - : =
5. W IHTepdeiich KapucTysada P_PP3.MapameTp: | prm:/LogicLev/experiment/P_PP3 -
9 PoboumniA iHTepgeic kopuc P_PP5.MNapameTp: [prm:fl_ogicLeWexperimenUP_PPﬁ |v]
2 CUCTEMHWIA KOHQIrypaTop
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m pynna
IIokyMEHTb KSHE MNapameTp: | prm:/BlockCalc/Anast1to2node/KLLIG -]
= MHEMOCKER KSHT MapameTp: [prm:fBIockCalcfAnasﬂto?nodefKLUT |v]
CHa[ifl!
22 6w KSH21 NapameTp: | prm:/BlockCalc/Anast|to2node/KLLI2 1 -] L]
== [pynna KSH22.MapameTp: | prm:/BlackCalc/Anast!to2node/KLI22 -
m Mpynna ) _
K101 @ Pl.l'lapaMETp.[ |v] @
Km102 TiNapameTp: | [+]
£l
FlFaman
Puc. 3.7.d Bknanka "Cssizu" cTpaHuilbl KOHQUTYpaluu KOHTEHHEpa BUHKETOB, BKIIOYAIOIIETO BHJIKETHI

CO CBA3sIMHU.

W3 BhIIIeCKa3aHHOTO BUIHO, YTO CBS3HM YCTAHABIMBAIOTCA MOJB30BATEIEM B MpoIlecce KOH(MUTYpaIHH
uHTepdeiica. OmgHaKo, I MPEJOCTABICHUS BO3MOXKHOCTH CO3JIaHHsI KaJpoB OOIIEro HAa3HAYCHUS C
byHKIMEH TmpenocTaBIeHus eTAIN3UPOBAHHBIX JAaHHBIX Pa3HBIX MCTOYHHKOB OJHOTO THIA HEOOXOIUM
MEXaHU3M JIMHAMHUYECKOM YCTAHOBKH CBA3€H. Takol MEXaHU3M IPEAYyCMaTPUBAECTCS IOCPEICTBOM
3ape3epBUPOBAHHOTO KJIIOUEBOTO HACHTH(HUKaTOpa "<page>" rpynmbl aTpuOyTOB CBs3eld Yy KaapoB
o0m1ero Ha3Ha4eHWs W AWHAMHUYECKOE Ha3HaueHUe CBs3el ¢ uaeHTH(dukatopoM "<page>" B mporiecce
OTKPBITUS KaJpa 00IIero Ha3HAYCHHUSI CUTHAJIOM OT IPYrOTO BHUJDKETA.

PaccmoTpum mpumep, korma umercs kaap oOuiero HazHaueHus "[lanens koHTposs rpaduxom” u
MHOXecTBO "I'padukoB" Ha pa3HbIX Kaapax. "[laHens KOHTpOIst rpadukoM" UMEET CBSI3U C MIa0JIOHAMMU:
+ tSek -> "<page>|tSek"
« tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
+ valArch -> "<page>|valArch"

[Tpu sTom kaxnenii BumpkeT "['paduk” nmeet arpulyth tSek, tSize, trcPer n valArch. B ciryuae Bri30Ba
curHana OTKpeITHa "llaHenu koHTposs rpadurom" wu3 moboro Bumkera "I'paduk" TPOUCXOAUT
cBs3piBaHusa arpuOytoB '"[laHenmum koHTponst TpadukoM" B COOTBETCTBHM aTpuOyTy, YKa3aHHOMY B
mabnone, ¢ atrpudyrom Bumkera "I'padux". Kak pesynprar, Bce m3meHeHus Ha "llanenm KOHTpOJs
rpadukoM" OyIyT OTpakaThCsl Ha rpauKe MOCPEACTBOM CBS3H.

B caywae nammuusa y Bumkera "I'paduk" BHemHuX cBsized Ha mapameTpbl nojacucreMbl "COop
nanHbIX", cBsizu "llanenu xkoHTpons rpadukom" OyayT yCTaHABIMBATHCS HA BHEIIHUN MCTOYHHK. Kpome
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storo, ecnu y "llanenm xoHTpons rpadukoMm" OyayT 3asBICHBI CBS3M HAa OTCYTCTBYIOIIHE
HeNocpeACTBeHHO y BupkeTa "I'paduk" arpuOyThl, To OyAeT NMPOM3BOAUTCS MOWUCK HA HAIWYHME TaKUX
aTpuOyTOB y BHEIIHETO0 HMCTOYHHUKA, MEPBOTO HA KOTOPBIA YCTAHOBJIEHA NpsMas CBA3b, BHIIOIHSSA, TEM

CaMBbIM, JOIMOJTHCHUEC HEAOCTAOIIUX CBs3€H.

JIy1st HarJIITHOTO M300paKEHUS ATOr0 MEXaHW3Ma MPUBEACHA Tadbmuma 3.7.

Taoauua 3.7. MexauusMm TUHAMUYECKOH JTUHKOBKH.

ATpubyts! "[lanenu KOHTpoOs ATpuOyTHI PesynbTupyromas cBa3b UM
" ATpuOyTHI
rpaduxoM" (11absoH " " BHEIIIHETO 3HAYECHHE CBA3YIOLIETOCs
o I'paduxa " "
JTMHAMUYECKOH CBS3H) [Tapametpa aTpuOyTa
tSek (<page>|tSek) tSek - "I'papuk".tSek
tSize (<page>|tSize) tSize - "I'padux".tSize
trcPer (<page>|trcPer) trcPer - "I'padux".trcPer
valArch (<page>|valArch) valArch - "I'paduk".valArch
var (<page>|var) var var "[Tapametp".var
ed (<page>|ed) - ed "[Tapametp".ed
max (<page>|max) - - EVAL
min (<page>|min) - - EVAL
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3.8. IIpuMHTHBBI BUIKETOB

JIro60i1 BHOBB CO37jaBa€Mblif BUJIKET OCHOBBIBAECTCS HA OJTHOM M3 HECKOJIBKMX NMPUMUTHBOB(KOHEUHBIH
AJIEMEHT BU3yaju3alliy) IyTEM YCTAHOBKM POJCTBEHHOM CBS3M Kak IpPSAMO Ha MPUMUTHB, TaK MU
IIOCPEJICTBOM HECKOJIBKHX IPOMEKYTOYHBIX IOJIb30BATEIBCKUX BHUKETOB. KakIplii M3 NPUMUTUBOB
COJCPXKHUT MeXaHU3M (JIOTHKY) MOJENIN JaHHBIX. OK3EMIUIAp BHJDKETa XPAaHUT 3HAYCHUS CBOMCTB
KOH(QHUTYPHUPOBAHUS IPUMHUTHBA CHICIIHATBHO JIJIS ceOsl.

B 3aJa4u I/IHTep(beﬁca BU3yaJIU3allU BXOOUT IMOAACPIKKA U pa60Ta C MOZCJIbIO NAHHBIX IMPUMHUTHBOB
BUJKCTOB. HpI/IMI/ITI/IBBI BUKCTOB JOJI?KHBI OBITH TINATCIBbHO HpOpa60TaHBI )51 YHI/I(bI/ILII/IPOBaHLI C ICJIbIO
OXBAaTUTH KaK MOKHO OOJIbIlIE BO3MOXKHOCTEH B KaK MO>KHO MEHBIIIEM KOJUYECTBE CIa00 CBA3AHHBIX Aapyr
C ApyTroM Mo Ha3HAYCHUIO IIPUMUTHUBOB.

B tabnuue 3.8.a npuBeaéH nepeyeHb NPUMUTUBOB BUIKETOB(0a30BbIX 2JIEMEHTOB OTOOPAKEHHUS ).

Tab6aunua 3.8.a. bubnuoreka NPUMUTHBOB BUIKETOB(0a30BBIX 2JIEMEHTOB OTOOPAKEHUS)

Id HaunmenoBanue DyHKIUA
[TpuMuTHB ABISETCS OCHOBOM AJISi OTPUCOBKH JIEMEHTAPHBIX
rpadpuueckux GUryp co BCEBO3MOXKHON KOMOMHALIMEHN UX B OTHOM
o0wekre. [IpenycmarpuBaercs noaep:kka ciaeayonmx
3JIEMEHTapHbIX QUryp:
+ JlunHus.
. DJjiIeMEeHTapHbIe « MHyra.
ElFigure
rpadudeckue GUryps « Kpunas Ge3sbe.
+ 3ajuBKa 3aMKHYTOT'O ITPOCTPAHCTBA.
Jis Bcex duryp, copepikaluxcsi B BUDKETE YCTaHABIMBAIOTCS
€/IMHbIE CBOMCTBA TOJIIMHBI, LIBETA U T.[., HO 3TO HE UCKIIIOYAET
BO3MOXHOCTb YKa3aHHs BBIIIECTIEPEUNCICHHBIX aTpUOYTOB s
KaX/101 (pUrypsl OTAEIHHO.
Bxitroyaet noiep)KKy CTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
+ PepaktupoBanue cTpoku.
+ PenmaxtupoBanue Tekcra.
+  duaxoxk.
FormEl  |DnemeHTsI hOpMBI. - Knonxa.
+ Ilone BbIOOpa U3 criucka.
+ Cnucoxk.
+ Cnaiiznep.
+ Crpoka npoKpyTKH.
Text Texer OnemMeHT TeIiCTa(MeTKI/I). XapakTepusyeTcs TUIIOM IIpH(Ta, [IBETOM,
OpHUEHTAIMeN U BbIPABHUBAHUEM.
DJeMeHT 0TOOpaXKeHUsI PACTPOBBIX U BEKTOPHBIX M300pakeHUIt
pa3In4HbIX (POPMATOB, IPOUTPHIBAHUS aHUMHUPOBAHHBIX
Media Menua M300paKeHH, MPOUTPHIBAHKE ayan0 (PparMEeHTOB U MPOCMOTP BHUJICO-
¢parmeHToB. BO3MOKHO B HETO CTOUT BKJIIOUUTH U MOJIEPIKKY
OpenGL!
Diagram |Jlnarpamva DJeMeHT JuarpaMMsl ¢ IOJIEPKKOH BO3MOXKHOCTH OTOOpaXKeHUs
HECKOJIBKMX [TOTOKOB TPEHJ0B, YACTOTHOTO CIIEKTPA ... .
Protocol | TIpoToko DJIeMeHT NPOTOKOIA, BH3YallM3aTOpa CHCTEMHBIX COOOIICHUH C
HOJ/IEP’KKON HECKOJIBKO PEKUMOB pabOTBhI.
Document | TloxymesT OneMeHT pOpMHUPOBAHUS OTYETOB, )KYPHAIOB U IPYrou
JOKYMEHTAIlMM HAa OCHOBE JOCTYIIHBIX B CUCTEME JIaHHBIX.
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Id HaumenoBanue DOyHKIUA
ConepXUT MEXaHU3M pa3MENIeHUs APYTHX BUIKETOB C LEIbIO
Box Konrelinep (dbopMuUpOBaHUS HOBBIX 00JIEE CIOKHBIX BUIKETOB U CTPAHHULL
KOHEUYHOU BU3yaIU3alluH.
Oynkuus API HeBusyanbHblii Ha CTOPOHE UCIIOJIHEHUS BUIDKET, TTO3BOJIOLIUN
Function |00BEKTHON MOIEIH BKJIIOYATh BBIUYUCITHTEIbHBIC (DYHKIIUU O0OBEKTHOW MOJICITH
OpenSCADA OpenSCADA B CBY.

Kaxxaplii mpUMUTHB M BHIKET BOOOIIE CONEPKUT OOImMK HaboOp CBOMCTB/aTpuOYTOB B COCTaBe,
npuBeZeHHOM B Tabmmue 3.8.b:

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

Id HNmn Ne 3HaueHue
Unentuduxatop snemeHTa. ATpUOYT TONBKO IS YTCHHUS,
id Id - |IpU3BaHHBIA MPEJOCTaBUTh HH(pOpMAIHIO 00 UAeHTH(PHUKATOpE
JJIEMEHTA.
path Path _ (lytb BuKETA. ATPUOYT TOJNBKO [UIsSl YTEHUS U NPEIOCTABIICHUSA
UHPOpPMALIUHU 00 PACTIONOKEHHS SIIEMEHTA.
[Tpenox winu poauTens BUHKEeTa. ATpUOYT TOJIBKO AJISl YTEHUS U
parent Parent - |mpenocTaBieHus uHGopManuu 00 PacTONOKEHUH MPEAKa, OT
KOTOPOTO HACTIEJIOBaH BUKET.
root Root 1 Nnentudukatop BUKETA-IPUMHUTHBA (0a30BOTO 2JIEMEHTA),
KOTOPBII JISKUT B OCHOBE 00pa3a BU3yalu3allui BUDKETA.
name Name - |WAms snemenTa. Mogudunmpyemoe uMs dJIeMEeHTA.
dser Description _ |Onmcanue snemenTa. TekCTOBOE 1MOJIE TSl IPUKPEIUICHAUS K
BUJDKETY KPATKOTO OMHCAHMUS.
en Enabled 5 CocrosiHue snemMenTa - "BximtodeH". OTKIIOUEHHBIN 3JIEMEHT HE
0TOOpaxaeTcs MpU UCIIOTHECHUU.
CocrosiHue snemMenTa - "AKTUBHBIN". AKTHUBHBIN 3J1IEMEHTHI
active Active 6 |MOXeT noJsiyyaTh (POKyC MPHU UCIIOIHEHNH, a 3HAUUT N0Jy4aTh
KJIaBUATYpHBIC U MHBIE COOBITUS C TIOCTEAYIOIIeH UX 00pabOTKOM.
geomX Geometry:x 7 |T'eometpusi, koopAuHaTa 'X' MOJT0KEHUS PJIEMEHTA.
geomY Geometry:y 8 |T'eomeTpus, koopauHaTa 'y' MOJOKEHUS FIEMEHTA.
geomW Geometry:width | 9 |['eomeTpus, mmpuHa 1eMeHTA.
geomH Geometry:height | 10 |T'eomeTpusi, BpICOTa dJI€MEHTA.
geomXsc Geometry:x scale | 13 |Macmtab 35eMeHTa 1Mo TOpU30HTAIH.
geomYsc Geometry:y scale | 14 |Macmtab 351eMeHTa 1Mo BEpTUKAIIH.
I'eomeTpus, koopauHarta 'z' (ypoBEHb) DJIEMEHTA HAa CTPAHHULIE.
geomZ Geometry:z 11 |Taxxe onpenensieT MOPSAIOK Tiepeaadn Hpokyca MKy
AKTUBHBIMH 3JIEMEHTAMHU.
geomMargin  |Geometry:margin| 12 \['eomeTpusi, MO dIEMEHTA.
TekcT KpaTKoil MOMOIIM WM MOJICKA3KH MO TAHHOMY JJIEMEHTY.
tipTool Tip:tool 15 |OGbIuHO peanu3yeTcs Kak BCILIBIBAIOIIAS MTOICKA3Ka MIPH
yIep>KaHUH Kypcopa MBIIIH HaJ 3JICMCHTOM.
TexcT nHpOPMAIH O COCTOSIHIH JICMEHTA WIIH PYKOBOJICTBA K
tipStatus Tip:status 1 |\CHCTBUIO HaJl SIEMEHTOM. OOBIYHO peanu3yeTcs B BUIIE

COOO0ILIeHHUS B CTPOKE CTaTyca IpHU yJAep:KaHUU Kypcopa MbIIIN
HaJl 3JIEMEHTOM.
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3HaueHue

contextMenu

Context menu

17

Kongurypauust coOcTBEHHOT0 KOHTEKCTHOI'O MEHIO AJIEMEHTA.
Kondurypauus 3anucsiBaeTcst B BUJe CTPOK IYHKTOB
KOHTEKCTHOTO MeHI0 popmata: <Ums myHkTa>:<UnCoobITus>.
I'ne:
«  <Uwma nynkma> - VIMsl IyHKTa MEHIO.
« <UHoCobwvimus> - Unentuduxarop coobITHS,
re"epupyemoro Bukery (usr <HUnCobbitus™) npu
BHIOOpE ITyHKTA MEHIO.

evProc

Events process

ATpuOyT JU1s1 XpaHEeHuUs cLeHapus 00paboTKU COObITHIA
HEMOCPEACTBEHHOTO YIIPaBIIEHU M10JIb30BAaTEbCKUM
uHTepdeiicom. CreHapuii mpencTaBiseT co00il CTMCOK KOMaH
uHTepQeiicy BU3yalnu3alnu, FeHepUPyEeMbIX IPU NOCTYIUIEHUU
coObITHs (aTpuOyT event).

ﬂOnOﬂHumeﬂbele ampu6ymbl onst 21EMEHMO8, HOMeméHHbZX 6 NPpOeKm 6 poJju cmpaHuybl.

pgOpen Page:open state | - |IIpusnak "Ctpanuna oTkpbiTa'.

pgNoOpenProc llzfog:;lso open - |IIpusnak "VIcnioiHATH CTpaHUILY J1a’K€ €CJIM OHA 3aKpbITa'.
pgOpenSrc Page:open source | 3 |IlosiHblii aapec cTpaHUIlbl, OTKPBIBIIEH JaHHYIO.

pgGrp Page:group I'pynna crpaHuisl.

/lononnumenvHvle ampubymol pexcuma

UCNOJIHEHUA.

event

Event

CrenanbHbIi aTpuOyT A1 cOopa cOOBITUI BUIXKETA B CIMCKE,
pa3aesn€éHHOM HOBOM CTpoKOoW. JlaHHBIN aTpuOyT 1OCTYNEH
TOJILKO B ceaHce. JlocTyn k aTpubyTy 3alUIIEH PECYPCOM C
LEeNbI0 U30eKaHus MoTepyu COOBITUI. ATpUOYT BCeraa JOCTYIEH B
CKpHIITE BHJDKETA.

load

Load

BupryansHas kOMaH1a rpynIoBOM 3arpy3Ku JaHHBIX.

focus

Focus

CrienanbHbIi aTpuOyT MHAMKAIMK (pakTa moxydeHus ¢pokyca
AKTUBHBIM BUKeTOM. JlaHHBIN aTpuOyT AOCTYIIEH TOJIbKO B
ceaHce. ATpUOYT 3TOT0O BUKETA U BIOKEHHBIX BUIKETOB
JIOCTYIIEH B CKPUIITE BUIKETA.

perm

Permition

BupryanpHbiii aTpuOyT NPOBEPKU MIpaB aKTUBHOTO MOJIb30BATENS
Ha MPOCMOTP U KOHTPOJIb HaJl BUIKETOM.
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3.8.1. DanemenTapubie rpadpudeckue purypsl (ElFigure)

[TpuMUTHB SBISETCS OCHOBOW JJISI OTPUCOBKH 3JIEMEHTAPHBIX Ipaduueckux (GUryp co BCEBO3MOKHON
KOMOMHALMEeH HMX B OJHOM OOBEKTE. YUUThIBAas IIMPOKUH CIEKTP BCEBO3MOXHBIX (pUTyp, KOTOpHIE
JIOJDKEH MOJJEPKUBATh IPUMUTHB, U B TOKE BPEMs SBJIATHCS JOCTATOYHO IIPOCTBIM B MCIIOJIB30BAHUH U,
[0 BO3MOYKHOCTH, B peajU3aliy, PELICHO ObLIO OrPaHUYUTh NEpeyeHb 0a30BBIX (DUTYpP, UCTIOIB3YEMBIX
JUTSL TIOCTPOCHUS PE3YIbTHPYIOMIUX Tpaduueckux 0ObEKTOB A0 Takux (Uryp: JUHHUA, Ayra, KpuBas besne
U 3aJMBKa 3aMKHYTBIX KOHTYpOB. OCHOBBIBAsCh YK€ Ha ATHX 0a30BBIX (UTypax, MOXHO CTPOUTH
MIPOU3BOIHBIE (PUTYPBI, KOMOMHHPYs 0a30Bble. B pamkax mpUMHUTHBA CYIIECTBYET BO3MOXHOCTh 3aJaHUS
MPO3pavyHOCTH 11BeTa B quano3oHe [0..255], rae '0' - moaHas npo3pavyHoOCTb.

[lepeueHb AOMOJHUTENBHBIX CBOMCTB/aTpUOYTOB JaHHOTO MPUMUTHBA pUBEIEH B Ta0Ouie 3.8.1.

Ta6uamua 3.8.1. HaGop gonmonHuTenbHbIX cBOMCTB/aTpuOyToB B mpumutuBe ElFigure

Id Nmsna Ne 3HaueHue
lineWdth |Line:width 20 [[Iupuna nuHUN.
IIBet muuun.(IIpo3pauHocTs 11BETA 3aJa€TCSI CAEAYIOLIUM
lineClr Line:color 21 crocobom: red-127 | #0000-127, rae "127" u ecTb 3HaAUCHHE

PO3pPaYHOCTH. )

lineStyle |Line:style 22 Cruib TuHUM (CIUIOLIHAS, ITYHKTUD, TOUEYHAS).

[Hupuna Goparopa muHuK. Hynesas mmprHa yka3plBaeT Ha
OTCYTCTBHUE OOpIIOpa.

bordClr  |Border:color 24 L{BeT Goparopa.

bordWdth |Border:width 23

fillColor |Fill:color 25 [lBeT 3aMuBKH.
filllmg  |Fill:image 26 N300pakeHne 3a11BKH.
. Orientation
orient 28 VYT0J1 TOBOPOTA COAEPKUMOTO BHJIKETA.

angle
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Id Nms Ne 3HaveHHne
Crncok rpaduyeckux NpUMHUTUBOB B (popmare:
« 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 3anucu B ciucke: <arc.pl | (x | y):p2 | (x |
V)3 | (x| y):p4 | (x| y):p5|(x|y):[width | win}]:[color|
c{n}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}/>
|
p4
elLst Element's list 27
p5
u 0
p3 P2
B pl

Kpusas besne. ®opma 3amucu B ciinicke: <bezier:pl | (x |
Y)p2 | (x| y):p3 | (x| y):p4| (x| y):[width | w{n}]:[color |
c{n}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>

3anuka. @opma 3anucu B cucke: <fill:pl | (x | y),p2 | (x |
V),...pn | (x| y):[fillClr | c{n}]:[filllmg | i{n}]>

Ampubymul 011 KaxscOou

MouKU u3 cnucka epaguueckux guzyp elLst

p{n}x Point {n}:x | 30+n*6 |Koopaunara 'x' Touku {n}.
p{n}y Point {n}:y |30+n*6+1 |Koopaunara'y' Touku {n}.
w{n} Width {n} |30+n*6+2 |[llupuna {n}.

c{n} Color {n} 30+n*6+3 |LBer {n}.

1{n} Image {n} |30+n*6+4 M300paxkenue {n}.

s{n} Style {n} 30+n*6+5 |Ctunb {n}.
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3.8.2. daementnl popmbl (FormEl)

[IpumMuTHB, TpeAHA3HAYEHHBIA JUIsI TPEAOCTABICHHUS CTAaHAAPTHBIX DJIEMEHTOB (OpMBI B
pacrniopsbkeHre moJbp3oBaTens. OOmuil nepedyeHb aTpuOYTOB 3aBUCUT OT TuMa 3jeMeHTa. llepedyeHb
JIOTIOJTHUTEIbHBIX CBOMCTB/aTpUOYTOB JAHHOTO MIPUMUTHBA MpHUBEIEH B Tabuie 3.8.2.

Tao6auna 3.8.2. Habop nonogHUTENbHBIX CBOWCTB/aTprOyTOB B mpumuTHBe FormEl
Id Nms Ne 3HaveHHne

Element Tun anementa (Ctpoka pegaktupoBanus; Pemakrop tekcra; dmaxox;
elType tvpe 20  |Kuomka; Be16op u3 cnucka; Cnucok; Cnaitnep; [losnoca npokpytku). Ot
P €ro 3HA4YCHUS 3aBUCHUT I€PEUEHb JOIMOJHUTEIbHBIX aTpUOYTOB.

Cmpoxa pedaxmuposanusi:
value Value 21  |CoaepkuMoe CTPOKH.

Bun crpoku penaktuposanus (Texcr; Kom6o6oke; Lenoe;

view View 22
BemectBennoe; Bpemsi; lara; [lata u Bpems).

Kondurypanus crpoku. @opMart 3HaYSHHS TaHHOTO TTOJIST [Tt
Pa3IMYHBIX BUIOB CTPOKH:

Texcm - yka3piBaeTcs madioH BBojia B popmare ombdanoreku QT.

Komb060Kc - cONEpKUT CITUCOK 3HAYCHUHN pPEeIaKTUPYEMOTO
KOMOOOOKca.

L]enoe - conepxuT KOH(MUTYPALUIO TIOJSI BBOJA LIEIOYHUCIEHHOTO
npenacrasieHus B gopmare: <Munumym>:<Makcumym>:<Illar
n3meneHusi>:<IIpepuxc>:<Cyppuxc>.

Bewecmeaennoe - COIepKUT KOH(MUTYPALIUIO TIOJSI BBOJA
BEIIIECTBEHHOT'O IIPEICTaBIeHUs B (popmare:
<Munumym>:<Makcumym>:<Illar
usMeHenus>:<lIpepukc>:<Cyppuxc>:<Uucso 3HaK0OB nmoc.je
3anAToN>.

Bpems, /lama, [lama u épems - POpMUPOBATH ATy IO MIA0JIOHY C
napaMmeTpamu:

d - Homep aus (1-31);

dd - vomep nmus (01-31);

ddd - cokpaménnoe HaumenoBanue aus ("Mon" ... "Sun");
dddd - nomnoe HanmeHoBanue AHs ("Monday" ... "Sunday");
M - HOMep mecsima (1-12);

MM - nomep mecsima (01-12);

MMM - cokpaménnoe ums mecsma ("Jan" ... "Dec");
MMMM - nonuoe umst Mecsitia ("January" ... "December™");
yy - nocieHue ABe nudpel rona;

YYYY - IOl IOJIHOCTBIO;

h - gac (0-23);

hh - gac (00-23);

m - MmunyThI (0-59);

mm - MunyTHI (00-59);

s - cekynasl (0-59);

ss - cexyHbl (00-59);

AP,ap - orobpaxxate AM/PM unu am/pm.

cfg Config 23

HIpudt Texcra B nonuoit 3anucu {<Family> <Size> <Bold> <Italic>

font Font 25 <Underline> <Strikeout>}.

Peoakxmop mexcma:

value Value 21  |CoaepxuMoe peaaKTopa.

wordWrap |Word wrap| 22 |ABTOMAaTHYECKHI MEPEHOC TEKCTA MO CIIOBAM.
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Id HNmn Ne 3HaueHHe
font Font 75 gﬁfﬁ;ﬁiﬁfgﬁg&iﬁi }3.armcn {<Family> <Size> <Bold> <Italic>
Dnasicok:
name Name 26  |Ums/metka dmaxka.
value Value 21 |3naueHue (axka.
font Font 75 g}?&gﬁ;:;?&gﬁgﬁg }3'ar11/101/1 {<Family> <Size> <Bold> <Italic>
Knonka:
name Name 26  |Mmsa, HagIuCch HA KHOMKE.
value Value 21  |3navenue A PUKCUPOBAHHON KHOIIKH.
img Image 22 |M3oOpakeHHe HA KHOTIKE.
color Color 23 |LIBeT KHOIIKH.
colorText |Color:text 27  |lIBet Tekcra.
checkable |Checkable | 24 |[Ipu3Hak QyHKIMOHMPOBAHHS KaK (PMKCHPOBAHHAS KHOIKA.
font Font 25 E{}Dqu;;ffgf?sﬁfgoﬁz }3'aHI/ICI/I {<Family> <Size> <Bold> <Italic>
Buvibop u3z cnucka:
value Value 21  |Tekymiee 3HaUeHUE CIKCKA.
items Items 22 |IlepedeHb >7IE€MEHTOB CITUCKA.
[pudt Tekcra B monuoit 3anucu {<Family> <Size> <Bold> <Italic>
font Font 25 <Upndq<;rline> <Strikeout>}. { g
Cnucok:
value Value 21 |BbeiOpaHHOE 3HAYEHHUE CIIHCKA.
items Items 22 |IlepedeHb 2JIEMEHTOB CIIHCKA.
font Font 75 HIpudt Texcra B nonuoit 3anucu {<Family> <Size> <Bold> <Italic>

<Underline> <Strikeout>}.

Craiidep u nonoca npoKpymKu:

value Value 21  |IlonoxeHnue cnaiinepa.
Kondurypauus cnaiigepa B popmare:
<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>. [ ne:
« VertOrient - npu3HaK BepTUKAJIbHONW OPUEHTALMH, IO
ofg Config 2 YMOJTYaHHUIO OPUEHTALIUS TOPU3OHTATbHAS;

«  Min - MUHUMaJIbHOE 3HAYCHHUE;

+  Max - MaxcuMabHOC 3HAUYCHUE;

« SinglStep - pa3mep OJUHOYHOTO II1ara;
 PageStep - pazmep CTpaHHUYHOTO 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.

Tabauna 3.8.3. Habop A0MOTHUTENBHBIX CBONCTB/aTpuOyTOB B MpuMHTHBE Text

Id Nmn Ne 3HayeHHe
backColor Background:c 20 DOHOBEII LIBET.
olor
backlmg Background:i 21 ®doHOBOE N300paKCHHE.
mage
bordWidth |Border:width 22 [Hupuna 6oparopa.
bordColor |Border:color 23 LBeT Gopatopa.
. Cruie 60patopa
bordStyle |Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
MpudT tekcra B nmonHoit 3anucu {<Family> <Size> <Bold>
font Font 2 <Italic> <Underline> <Strikeout>}.
color Color 26 [IBeT TekcTa.
. Orientation
orient angle 27 OpueHTanus TeKcTa, IOBOPOT Ha yroJl.
wordWrap ‘Word wrap 28 ABTOMAaTUYECKHI TIEPEHOC TEKCTA 10 CIIOBAM.
BripaBHuBanue tekcra (Beepxy cieBa; Beepxy crpasa; BBepxy
alignment | Alignment 29 0 LIEHTPY; BBepx.y IO IIUPUHE; BHI/IS.y cineBa; Buuzy cn.paBa;
Buusy no nenrpy; Bunsy no mmpune; [lo nenrpy cnesa; [1o
ueHTpy cnpana; [lo cepeaune; [1o nentpy no mupusne).
text Text 30 3HaueHUe TEKCTOBOT'O MOJIS.
Arguments
numbArg number 40 KonmuectBo aprymeHTOB.
Ampubymul apeymenmos
Argument "
arg{x}val (x}:value 50+10*x |3HaueHue aprymeHTa
arg{x}tp Arg}lment 50+10*x+1 |Tum aprymenTa: "Integer", "Real", "String"
{x}:type
Koungurypauus aprymenra:
Aroument « cmpoka : [len] - mupuHa CTpoKH;
arg{x}cfg g. 50+10*x+2 .« gewecmeennoe: [wdth];[form];[prec] - mupuna
{x}:config 1! 11
3HaveHus, popma 3Havenus ('g','f');
« yenoe: [len] - mmpuHa 3Ha4YCHUS.




32

3.8.4. JaemeHnT oToOpaxkeHus meaua-marepuasioB (Media)

JIaHHBI PUMUTHUB INpEAHA3HAYEH U1 IIPOUIPBIBAHUA PA3IUYHBIX MEIUa-MaTepUaJIOB, HaYWHAas OT
IMPOCTBIX H306p3)1(€HPII>i N 3aKaH4YMBas IIOJJHOUOCHHBIMU ayaAuO0 HW BHACO IIOTOKaAMH. YuuteiBas
MHOT000pPa3HOCTh CIOCOO0B M OMOIMOTEK MPOUTPHIBAHUS TOJHOLICGHHBIX ayJuO0 W BUACO IMOTOKOB, a
TAKXKE JOCTATOYHO CEPbE3HYIO TPYAOEMKOCTh MO MUMIUIMMHHTAIMA BCEX 3THUX MEXAHM3MOB B JaHHBIN
BUJDKET, PEIICHO ObLTO HA MEepPBOHAYAIBHOM JTalle PEajH30BaTh TOJIBKO Pa0OTy ¢ M300paKCHUSMHU U
OPOCTBIMA  AaHUMAIIMOHHBIMU  (hopMaTaMu H300paKeHUd u  BuAeo. llepedeHb JOMOIHUTEIBHBIX
CBOMCTB/aTpruOyTOB JIaHHOTO MMPUMHUTHBA MPUBEAEH B TabuIe 3.8.4.

Ta6anua 3.8.4. HaGop A0MOIHUTENBHBIX CBOMCTB/aTpuOyTOB B puMuTHBEe Media

Id Nmsa Ne 3HaueHune

backColor  |Background:color 20 DOHOBBI IBET.

backlmg Background:image 21 DoHOBOE H300paKEHHE.

bordWidth |Border:width 22 [MIupuna 6oparopa.

bordColor  |Border:color 23 [IBeT 6oparopa.
Crtunps 60paropa

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

src Source 25 Hcrounnk Meaua-1aHHbBIX.

fit Fit to widget size 26 HpI/ISHaK""COFJ'IaCOBaTB COAECPKUMOE C Pa3MEpPOM
BHUKETa'".

type Type 27 Tun menua (Image;Movie).

areas Map areas 28 KonndecTBO akTUBHBIX 001acTei.

Ampubymul sudeoponuxa (Movie)

CKOpOCTh TPOUTPHIBAHUS, B TIPOILIEHTAX OT OPUTHHAIBHOMN

speed Play speed 29 ckopoctu. Ecnu 3Hauenue menpuie 1%, To mpourpsiBaHue
IIPEKPALIAETCS.
Axmuenvie obnacmu
area{x}shp |Area {x}:shape 40+3*x |Bung oomactu (Rect;Poly;Circle).
Area % Koopaunate! o6macreit. Uepes 3amsTyio uayt
area{x}coord {x}:coordinates 40+3%xtl koopauHatel: "x1,y1,x2,y2 xN,yN"

area{x}title |Area {x}:title 40+3*x+2 |3arojaoBok 00JIacTH.
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3.8.5. DiemenT nocrpoenusi nuarpamm/Tpenaos (Diagram)

JlaHHBIII [PUMUTUB TpeAHA3HAYEH [UIS TOCTPOCHUSI PA3NUYHBIX JMarpaMM, BKJIOYas H
rpaduku/TpeHasl OTOOpakeHUsl TEKYIIero Ipoliecca MU apXUBHBIX JaHHbIX. Ha JaHHBIE MOMEHT
pealn30BaHbl CIEAYIOLIUE TUIIBI IUArPAMM:

« '"I'padux" - MO3BOJISET CTPOUTH OJHOMEPHBIE rpaUKK M3 3HAUYCHHUH MApaMETPOB MOJACUCTEMBI
"COop naHHBIX" 1O BpEMEHH, a TaK)Ke MPSIMOE UCTIOTIB30BAHUE APXUBHBIX JAHHBIX IS MOCTPOCHUS
rpadukoB. [TomgnepxuBaercs pekKUM OTCIICKUBAHUS KaK TEKYIIUX 3HAYCHUMN, TaK U 3HAYCHHUH IO
apxuBy. [logaepxuBaeTcst TaKke BO3MOKHOCTh IOCTPOEHUS TpaUKOB MapaMeTpoOB, HE UMEIOIINX
apXuBa 3HAYEHUM.

« "CpexTp" - CTpOUT YaCTOTHBIN CIIEKTP W3 3HAUECHU MapamMeTpoB nojacuctemsl "COop naHHBIX".
OKHO JaHHBIX YaCTOTHOTO CHEKTpa (popMHpyeTcs, UCXOs U3 pa3Mepa BUIKETa M0 TOPU3OHTAIN B
MUKCceIax M JAOCTYIHBIX JaHHBIX [apaMeTPOB, HAJOKEHHBIX HA CETKY TOPU30HTAIBHOIO pa3Mmepa.
B cBsa3u ¢ 3TMM MUHHMMalIbHAs 4acToTa OmpenesseTcs 3HaueHueM atpubyra tSize (1/tSize), a
MaKCHUMaJlbHasi 4acTOTa BBLICISEMBIX YacTOT OIPEIEINIIeTCs] MOJOBUHHOW IIUPUHOU rpaduka B
MUKCEJIaX YMHOXEHHOM Ha MUHUMalnbHyI0 dactoTy ( width/(2*tSize) ). ITlomnepxuBaetcs
BO3MOYKHOCTh (POPMHUPOBAHUS CIIEKTPA B PEIKUME CIECIKEHHUS.

[Ipomecc moctyma K apXUBHBIM JaHHBIM ONTHMHU3MPOBAH IyTEM BEICHHUS IPOMEXYTOUHOTO Oydepa
JUIl OTOOpaKEHHs, a TaKkKe YHMaKOBKM TpaduKa JAaHHBIX HpH 3ampoce. [lepedeHb JOMONHHUTENBHBIX
CBOWCTB/aTpUOYTOB JAHHOTO MPUMHUTHBA MPUBEAEH B Tabmuie 3.8.5.

Tabauna 3.8.5. Habop 10MOTHUTENBHBIX CBONCTB/aTpuOyTOB B MpuMHuTHBE Diagram

Id Nma Ne 3HayeHue

backColor Background:color 20 DoHOBEIIT LBET.

backlmg Background:image 21 DoHOBOE U300paKEHHE.

bordWidth Border:width 22 [upuna 6oparopa.

bordColor Border:color 23 [{BeT Gopropa.
Cruub 60propa

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

trcPer Tracing period (s) 25 Pexum 1 nepruoguuHOCTh CIEKEHUS.

type Type 26 Tun muarpammer: "Trend", "Crekrp".

Ampubymuor mpenoa/epaguxa (Trend)

tSek Time:sek 27 Texyiee Bpemsi, CEKyHA.

tUSek Time:usek 28 Texy1iee BpeMsi, MUKPOCEKYH/IbI.

tSize Size, sek 29 Pa3smep Tpenzaa, cekyHbI.

curSek Cursor:sek 30 [Tomoxenue Kypcopa, CEKyH/IbI.

curUSek Cursor:usek 31 [Tonoxenue Kypcopa, MUKPOCEKYH/IBI.

curColor Cursor:color 32 L[BeT Kypcopa.

sclColor Scale:color 33 L{BeT mKabl/pemeTKy.

lor  Sclehorontal | 34 PoR ropmsomTanof mkanupereri; No dra’,
PexxuMm BepTrkaibHOM 1IKasbl/pemerku: "No draw",

sclVer Scale:vertical 35 "Grid", "Markers", "Grid and markers", "Grid (log)",
"Marker (log)", "Grid and markers (log)".

sclVerScl (Sozf;lezvertlcal scale 40 Beprukanbnpiii Macmtad rpaduka B IpOIEHTaX.

sclVerSclOff ngas lei:\(]‘?/z ‘;1ca1 scale 41 CwMerieHue BepTHKAIBHOTO MaiiTaba B MPOIIEHTAaX.
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Id Nms Ne 3HaveHune
sclMarkColor |Scale:Markers:color 36 LIBeT MapKepoB IIKaJIbl/PELUIETKH.

) . [MpudT Mapkepos mkanbl/pemieTku B Buae {<Family>
sclMarkFont |Scale:Markers:font 37 <Size> <Bold> <Italic> <Underline> <Strikeout>}.
valArch Value archivator 38 ApXuBaTOp apXHBOB NAPAMETPOB.
parNum Parameters number 39 KonmdecTBo mapaMeTpoB, 0TOOpakaeMbIX Ha OJTHOM

TPEHe.
HUnousudyvanvusie ampubymul napamempos mpenoa/epapuxa
prm{X}addr ?arametr {X} 50+10* (X} HOJ‘IHBII/IVaJIpeC K napamertpy {X} wiu apxuBy
:address 3HAa4YCHUH.
Parametr {X} :view | 50+10*{X} .
prm{X}bordL border-lower 1 HwxHas rpanuna 3nHaueHuil napamerpa {X}.
Parametr {X} :view | 50+10*{X} .
prm{X}bordU border-upper 9 Bepxuss rpanuna 3HaueHuii napamerpa {X}.
*
prm{X}color |Parametr {X} :color 50+£_% X [IBeT oToOpaxeHnust TpeHaa mapamerpa {X}.
-+ *
prm{X}val Pvaaflzlll réletr X >0 142‘ X 3Hauenue nmapamerpa {X} MoJ Kypcopom.
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3.8.6. DjieMeHT MOCTPOEHUsI IPOTOKOJIOB, HA OCHOBE apxuBOB co001eHuii (Protocol)

JlaHHBIE MPUMUTHB TpEIHA3HAUEH [UIS BH3YyalHW3allid JaHHBIX apXuBa COOOIIEHUH MyTéM
(GbopMHUpPOBaHMSI TPOTOKOJOB C PA3TUYHBIMH CIIOCOOAMH BH3yallM3allid, HAadyWHAs OT CTAaTHYECKOTO
CKaHUPYIOLIErO MPOCMOTPAa M 3aKaHYWBas JWHAMUYECKHM OTCICKMBAHHEM IIPOTOKOJA COOOIIEHUS.

[lepeveHpb HONOTHUTEIBHBIX CBOWCTB/aTpHOYTOB TaHHOTO IPUMHUTHBA IPpUBEAEH B Tabnwuie 3.8.6.

Tabauna 3.8.6. Habop 10MOTHUTENBHBIX CBOHCTB/aTpuOyTOB B MpuMHTHBE Protocol

Id Nmsna Ne 3Hauenune

backColor Background:color 20 @DOHOBBIH 1IBET.

backlmg Background:image 21 ®oHOBOE M300paKEeHHE.

2 psbr e sromel samer (Famiy> <Size> <3l

headVis  Header visible 23 3aron0BOK TaOIHIIBI BUANM UJIH HET.

time Time, sek 24 Tekyiee BpemMs, CEKyHI.

tSize Size, sek 25 Pa3zmep 3ampoca, cekyHIbI.

trcPer Tracing period (s) 26 Pexxum 1 nepuoAMYHOCTh CIEKEHHUS.

arch Archival 27 ApXuBaTOp apXxuBa COOOIICHU.

tmpl Template 28 [[TabnoH 3ampoca B apxuBe.

lev Level 29 YpoBeHb COOOIICHUIA.
[opsanox orodpaxenus ("Ilo Bpemenu", "[1o yposuio", "I1o

viewOrd  View order 30 f'(aTeFOpI/II/I", "TTo c006H’1’temo", "[To BpemeHu (06paEH'('))”,

[To ypogHto (o6patno)", "Ilo kareropuu (o6patno)", "Ilo

coo0rmieHuto (0o6patHo)").

col View columns 31 OtobOpakaeMble KOJIOHKH.

itProp Item's properties 32 KonnuecTBo CBONMCTB 2JIEMEHTOB.

Unousudyanvible ampubymel c0UCHE dIEMEHINO8

itX}ev  Ttem {X}:level 40+5% (X} Kpurepuii: ypoBens snementa {X}. bonee wiu paBHO
YKa3aHHOMY.

it{X}tmpl Ttem {X}:template 41+5*{X} Kpurepwii: mabion KaTﬁii?pI/{‘I;I‘ anemenTa {X}. Bxirodas
crenuagabHble CUMBOJIBL '*' 1 '?".

it{X}fnt Item {X}:font 42+5*{X} Ilpudt snementa {X}.

it{X}color Item {X}:color  43+5*{X} LlBer anementa {X}.
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3.8.7. JnemenT popmupoBanus oT4éTHOM HOKyMeHTaunu (Document)

[TpumuTHB TpeHa3Ha4yeH A (HOPMUPOBAHHMS OTUETHOW, OMEPATUBHOM M WMHOW MOKYMEHTAllMU Ha
OCHOBE IIa0JIOHOB JTOKyMEHTOB. [lepeueHb MOMONMHUTEIBHBIX CBOMCTB/aTpMOYTOB JAaHHOTO MPUMHUTHBA
npuBeAEH B Tabnuue 3.8.7.

Tao6uauna 3.8.7. Habop nonogHUTENBHBIX CBOWCTB/aTpuOyTOB B puMHuTHBEe Document

Id Ams Ne 3HaveHne
style |CSS 20 |Crtuns goxymenta (CSS).
tmpl |Template 21 | XHTML ucxoHslii malia0H JOKyMEHTA.
doc Document 22 |IlceBno-BUPTYaJIbHBINA aTPUOYT TEKYIIETO (BHIOPAHHOTO) JOKYMEHTA.
font  |Font 2% basoBbiit H_IprI(I)T TEKCTa JIOKYMEHTA B nonHo# 3anucu {<Family> <Size>
<Bold> <Italic> <Underline> <Strikeout>}.
bTime |Time:begin 24 |BpeMs Havasa JOKyMEHTA, CEKYH].

time  Time:current | 23 Bpewms reHepanuu JOKyMEHTa, CEKYH/I.

n Archive size 25 |KonudecTBO TOKYMEHTOB WM TIIyOHMHA apXHBa.

Ampubymul 8KIIOUEHO20 PedNCUMAa apXUBUPOB8AHUs

[To3umus Tekyiero J0OKyMeHTa B apXuBe. 3anuch 3HaueHus <0
IIPOU3BOAUT APXUBALMIO TEKYILETO JOKYMEHTA.

aCur |Cursor:archive | -

Tekymuii BU3yaIu3upyeMblii TOKYMEHT apXHUBa. 3auch 3HAYEHUs -1 -

vCur | Cursor:view -
BBIOOp CIIEAYIOIIETO JOKYMEHTA, -2 - BBIOOP MPEIBIIYIIETO JOKYMEHTA.

Ampubymol apxusa

doc{X} ‘Document {X} ‘ - ‘ApXI/IBHLIﬁ nokymeHT X (0...(n-1))

Bo3moxxknoctu npumutuBa "JlokymeHt':
« T'mbxoe GopMHpOBaHUS CTPYKTYPHI TOKYMEHTAa Ha OCHOBE SI3bIKA THIIEPTEKCTOBOW pPa3METKH.
OTO MNperocTaBUT MOAJEPKKY IIUPOKUX BO3MOXKHOCTEH (OpMATUPOBAHUS JOKYMEHTOB C
nociuenyromueil peanuzanueit 00EpTku rpapuueckoro uutepdeiica GopMrupoBaHUs TOKYMEHTA.
«  @®opMupoBaHUS TOKYMEHTOB MO0 KOMaHJIE MJIU TI0 TUIaHY B apXUB C IMOCIEAYIOIIAM ITPOCMOTPOM
apxuBa.
«  ®opMupoBaHHE JOKyMEHTa B PEXHME pPEATbHOTO BPEMEHH MOJHOCTHIO JHHAMUYECKA W Ha
OCHOBE apXUBOB 33 yKa3aHHOE BpeMsl.
- Hcnonb3oBanue arpuOyTOB BHDKETa IJs Tepeladd 3HAUYEHHH M aJpecoB Ha apXHBHI B
nokyMeHT. [lo3BosiseT HCHONb30BAaTh BHJDKET JOKYMEHTa Kak IIa0JIoOH A (OpPMHUPOBaHUS
OTYETOB C APYTUMH BXOTHBIMU JJAHHBIMH.

B ocnoBe mob6oro moxymenta sexuT XHTML-ma6ion. XHTML-ma6non sto ter "body", WEB-
CTpaHMIIbl, cOAepKaluid cTatuky AokymeHta B cranpapre XHTML 1.0 u snemMeHThl MCHOJIHSAEMBIX
MHCTPYKIIUN Ha OJHOM M3 SI3BIKOB MOJIb30BaTeNIbCKOTO mnporpammupoBanus OpenSCADA B Bune <?dp
<procedure> ?>. Pe3ynpTUpyrOmuid JOKYMEHT (HOPMHUPYETCS MyTEM HCIIOJHEHHs MPOICAYP U BCTAaBKH
WX pe3yJbTaTa B JOKYMEHT.

HcTouyHNKOM 3HAYeHMI UCTIOIHAEMbIX MHCTPYKIIUN SIBJISIFOTCSI aTpUOYThI BUXKETa 3TOr0 MPUMUTHBA, a
TaKKe BCE MEXaHU3MBI S3bIKOB MOJIb30BaTeNbCcKOro nporpammupoBanust OpenSCADA. AtpuOyTtsl MoryT
NO0ABIIATHCS TIOJIB30BATEIIEM W JIMHKOBATHCS HA pPEATbHBIE aTpUOYTHl MapaMETPOB HIIU-KE SBISTHCS
ABTOHOMHBIMM, 3HAYEHUS KOTOpPBIX OyayT QopMupoBaThCsl B CKpunTe BHIKeTa. B cioydae co
CIIMHKOBaHHBIMH aTpUOYTaMH MOTYT U3BJIEKAThCs 3HAYCHUS U3 HCTOPUH, apXHUBa.

Ha puc. 3.8.7.a uzo0pakeHa CTpyKTypHas cxema Bumkera mpumutuBa "Jlokyment". CorimacHo 3Toi
ctpykrype "Jokyment" comepxur: XHTML-mabnoH, pe3yabTHpYyOMUE JAOKYMEHTBl W CKPUIT
00paboTKu JaHHBIX. VICTOUHMKOM JAaHHBIX ISl CKPUIITa U PE3YIbTHPYIOIIMX JOKYMEHTOB SBIISIFOTCS
aTpuOyTHI BUIKETA.



37

- -3
A—T%ﬁﬂl Ckpunm sudxema:
g;% —1',;3 prm3_cle=prm2_val3.14,
prm1_nm | Prmd _cle=prmd_val*3.14;
prm2_val | prm5_cle=prm&_val*3.14,
prm2_ed
prm2_nm | [//a6rnoH dokyMeHma.
prm3_val | oy ogy docProclang="JavalLikeCalc JavaScript'=<table>
Prm3_cle | oo ct o Lind p</td= <td>3Hauerme<itds</tr>
Prmd_val | oo td><2dp r=prm1_nm 7></td><td><?dp r=prm1_val ?></td=</tr>
Prmd_clt | oo <td><9dp r=prm2_nm 7></td><td><?dp r=prm2_val 7= </td></tr>

prms_val =tr=<td=<7dp r=prm3_nm ?==/td==td==%dp r=prm3_val 7==</td=<ftr=
prma_cle =jtable==/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 ‘ﬂoxymenm}

Puc.3.8.7.a CtpykrypHas cxema npumutuBa "JlokymeHnt".

[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>
OTHOCHTENBHO YCTaHOBJIEHHOTO HAYalbHOTO BpEeMEHHM mJoKyMeHTa B arpudyre <bTime>. Ilpm
BBIKJIFOUCHHOM apXUBE PE3yJbTHPYIOIIMH JTOKYMEHT IOMEIIAeTCss HEeIOCPEACTBEHHO B aTpuOyT <doc>.
[Tpn BKITIOYEHHOM apXWBE PE3yAbTHPYIOIINI JOKYMEHT HMOMENIAETCs B SUCHKY MOA KypcopoM, aTpuoOyT
<aCur>, a tak-x%e B <doc> eciu 3HaueHHe Kypcopa apxuBa <aCur> M Kypcopa BU3YaJIHU3UPYEMOIO
nokymenta <vCur> coBmamaroT. ATpUOYTHl apXHWBHBIX KYpPCOPOB TIPEIyCMaTPHUBAIOT HECKOIBKO
KOMaH/IHBIX 3HaYCHUIA:

« aCur<0 - Ilepememiaer Kypcop apxuBaTopa Ha CIEIYIOIIYIO MO3UIMIO, TEM CAMBIM OCTaBJISSL
HpeAbITyIIHN JOKYMEHT B apXUBE U OYHIIAs JOKYMEHT IO KypCOPOM.

- vCur==-1 - BpiOop cremyiomero TOKyMEHTa Juid OTOOpakeHUil. BbIOpaHHBIN HOKYMEHT
KonupyeTcs B aTpudyT <doc>.

« vCur==-2 - BpIOOp npeaplAylIero JOKyMeHTa Uis OoToOpaxxeHHWi. BblIOpaHHBI IOKYMEHT
KonupyeTcst B aTpudyT <doc>.

Kak Obl10 yka3aHO BbIIIE JAMHAMHKa IIA0JOHA JOKYMEHTAa OIPENeNseTCs] BCTABKAMM HCHOIHIEMbIX
UHCTpYKIMH Buaa <?dp <procedure> ?>. B mponenypax MOryT HCIOJIb30BaThCS OJHOUMEHHBIE
aTpuOyThl BH/DKETa M (PYHKIIMU TIOJb30BaTelbckoro uHTep(deiica mporpammupoBanus OpenSCADA.
Kpome atpulyToB BHKETa 3ape3epBUPOBaHbI ClielMalIbHbIe aTpUOyTHI (Tabdm. 3.8.7.a).

Kpome crnenmansubix arpudbytroB B XHTML mabnone 3ape3epBupoBaHbl T€TM M aTpUOYThl TEroB
CIIeNMaabHOTO Ha3HaueHus (Tadm. 3.8.7.a).

Tabauna 3.8.7.a. CnenuanbHbie U 3ape3epBUPOBAHHBIC SJIEMEHTHI 111a0JI0HA.
Nms ‘ Ha3znauyenmue

Ampubymul

ATpuOyT pe3ynpTaTa UCIIOJHEHUS TPOLEAYPBbI, COJEPKUMOE KOTOPOTO
IIOMEILAETCS] B IEPEBO JOKYMEHTA.

1 (/4

Bpewmst nocnennero ¢popmupoBanus. Eciu 1okyMeHT ¢popMHUpyeTCst BHEPBBIE TO

ITime <ITime> paBen <bTime>.
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Nms Ha3znauenmue
Time Conepxut Bpems U1 epedupaeMbIX 3HaueHul B cekyHnax. Onpexaensercs
BHYTpH TeroB ¢ atpudyTom "docRept".
TimeU ConepxuT BpeMmst TS TiepeOrpaeMbIX 3HAYCHUH B MUKPOCEKYH/IaX.
Omnpepnensiercss BHYTpHU Teros ¢ atpudyrom "docRept".
rPer Conepxut nepuoaAngHOCTh iepedopa 3nadeHuit (arpudyt "docRept").

mTime, mTimeU,
mLev, mCat, mVal

OmnpenensroTcst BHyTpH TeroB ¢ aTpudyToM "docAMess" mipu pazdbope cooOmeHmit
apXxuBa COOOLICHHUI:

mTime - Bpems coobmienusi; mTimeU - BpeMs coo0IIeH s, MUKPOCEKYHbI;
mLev - ypoBeHb cooOmienus;; mCat - kareropus cooduienus; mVval - 3HaueHue
cooOIIeHusl.

Cneyuanvhnvie meau

CneyuanvHvle ampubymol CmaHOApmHslX me208

body.docProcLang

SI3BIK UCTIOMHAEMBIX TPOIIeYp JOKyMeHTa. [1o yMoruaHuio 3To
JavaLikeCalc.JavaScript.

* docRept="1s"

Ter ¢ ykazaHHBIM aTprOyTOM MPpH (HOPMUPOBAHIH PA3MHOKACTCS ITyTEM
cMmelneHus: BpeMeHu B arpuoyre "rTime" Ha 3HaYeHUE yKa3aHHOE B JAHHOM
aTpuOyTe.

* docAMess="1:PLC*

"

VYka3bIlBaeT Ha HEOOXOAUMOCTh Pa3MHOKECHHS TEra ¢ aTpUOyTOM COOOIIECHUS U3
apxuBa COOOIIEHUH 3a YKa3aHHBI UHTEPBAJI BPEMECHU U B COOTBETCTBHH C
ypoBHeM (1) u mabiaonom 3anpoca (PLC*). [Ins nanHoro Tera, B rmporiecce
pasMHOXKeHus, onpenensitorest atpulyTel: mTime, mTimeU, mLev, mCat u mVal

* docRevers="1"

VYka3pIBaeT Ha UHBEPTUPOBAHME MOPAIKA PA3MHOXKEHUS, ITOCIEIHUNA CBEPXY.

* . docAppend="1"

[Tpu3Hak HE0OX0AUMOCTH 100aBICHUS PE3YNIbTaTa BHIIOIHEHUS POLEIYPHI B TET
nporuexypsl. MIHade pe3ynabTar UCIIOIHEUs 3aMEHSAET COACP)KUMOE Tera.

body.docTime

Bpewms popmupoBanus qokyMmenTa. Mcnonb3yercs uist yCTAHOBKH aTpuOyTa
<ITime> npu crnexyrouieM GopMupoBaHuu JoKyMeHTa. He yctanaBnuBaetcs
HO0JIb30BaTeNeM!

3.8.8. KonTeiinep (Box)

[IpuMHUTHB KOHTEiHEpa HCHONB3yeTcsl Uisi (OPMHPOBAHKS COCTABHBIX BHUIDKETOB W/WIMA CTPAHHMIL
H0JIb30BaTEIbCKOrO MHTepdeiica. [lepeueHp TOMOMHUTEIBHBIX CBOWCTB/aTPHOYTOB NaHHOTO NPHMHTHBA
npuBeAEH B Tabnuue 3.8.8.

Tabauna 3.8.8. Habop 10MOTHUTENBHBIX CBOMCTB/aTpuOYTOB B MpUMHUTHBE BoX

Id HNms Ne 3HaveHue
peOpenSre |Page:open source 3 Hongvm aJipec CTPaHMIIbI, KOTOPas BKIIFOYCHA BHYTPh TAHHOTO
KOHTEIHepa.
pgGrp Page:group 4 |I'pynna KOHTEHHEpa CTpaHHUIL.
backColor Background:color | 20 |®oHoBBIH 1BET.
backlmg |Background:image | 21 |®oHOBOE H300pakeHue.
bordWidth Border:width 22 |llImpuna 6opmropa.
bordColor |Border:color 23 |LIBet Gopmropa.
. Cruie 60ptopa
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 XPAaHHUTCA B HMHJIEKCHOH Tabmuie Oubnuotek ¢ mmenem "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 BUKETaMU KOHTEHHEPHBIX BUIKETOB (cTpykTypa "LibWidgetlO").
- {DB TBL} uio — Tabmuma c moib30BaTebCKUMHU CBOWCTBAMH BHJIKETOB 3TOH OMOIMOTEKH U
BJIO)KCHHBIMH BHJI)KETaMU KOHTEHHEpPHBIX BUKETOB (cTpykTypa "LibWidgetUserlO", pa3gena

BJI).

- {DB TBL} incl — Tabnuma c mepeyHeM BIIOKEHHBIX BHJIKETOB B BUKEThI-KOHTEHHEPHI
naHHOM 6ubnmnoTexu (cTpykrypa "LibWidgetIncl").

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

- {DB TBL} ses — Tabmuua s XpaHeHHUs IaHHBIX PEKHMMa HCIOJIHEHHUS IPOEKTOB, T.C.

ceancoB (cTpykrypa "PrjSeslO").

[Tpoexmyu (CTPYKTYphl) OCHOBHBIX TAOJIHI] TAKOBHI :
- Libs( ID, NAME, DSCR, DB _TBL, ICO ) - bu6Gnunorexku BumxeToB </[D>.
ID - unentudukartop;
NAME - nms;
DSCR - ontucanme;
DB TBL - B/l ¢ Bumxeramu;
ICO - 3akonupoBanHoe (Base64) nzobpakeHne NKOHKHA OUOJIMOTEKH.
LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS, DBV) -
Bumxkersr <[D> OuOIHOTEKN.
ID - unentudukaTop;
ICO - 3akomupoBanHoe (Base64) n3o0paxeHne HKOHKH BHIDKETA;
PARENT - anmpec BUKETa OCHOBHI B BUgie /wlb_originals/wdg Box ;
PROC - BHyTpeHHUII CLIEHapHil U A3BIK CLIEHAPHsI BUIKETA;
PROC PER - nepuoiMYHOCTb BBIYUCIICHUSI CLICHApHs BUIKETA;
USER - Bnanenen BHIKETA,
GRP - rpynna nojib30BaTesiel BUIDKETA;
PERMIT - npaBa 10CTyIa K BUIKETY;
ATTRS - nepeueHb aTpuOyTOB BUIKETA, MOAU(PUIMPOBAHHBIX MOJIH30BATEIEM;
DBV - Bepcus B/I.
LibWidgetlO( IDW, ID, IDC, 10 VAL, SELF FLG, CFG TMPL, CFG_VAL ) - Pabouue
aTpulOyThl </D> Bumxkera <[DW>.
IDW - uneHTu(HUKATOpP BUIKETA;
IDC - uneHTu(UKaTOp TOUYEPHETO BUIKETA;
ID - unentudukarop 10;
10 VAL - 3nauenue atpulyra;
SELF FLG - Buytpennue ¢naru 1O;
CFG _TMPL - m1abn0H 351eMeHTa KOH(pUrypalnuu, OCHOBAaHHOT'O Ha JaHHOM aTpuOyTe;
CFG VAL - 3HaueHue 31eMeHTa KoHpHUrypanuu (Ccbuika, KOHCTaHTA ...).
- LibWidgetUserlO( IDW, ID, IDC, NAME, 10 TP, 10 VAL, SELF FLG, CFG TMPL,
CFG_VAL) - ITone3oBatensckue arpuOyTsl </D> Bumxera <[DW>.
IDW - uneHTu(uKaTop BUIKETA;
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IDC - uneHTuduKaTop T0YEPHEro BUIKETA;

ID - upentuduxatop 10;

NAME - nms 10;

1O TP - tun u rnasusle ¢uaru 10;

10 VAL - 3nauenue 10;

SELF FLG - Buytpennue ¢naru 1O;

CFG_TMPL - mabnoH 3reMeHTa KOH(pUrypanum, OCHOBAaHHOTO Ha JAHHOM aTpuOyTe;

CFG VAL - 3naveHue 371eMeHTa KOHPUTyparuu (CChliIKa, KOHCTAHTA ...).
- LibWidgetIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT, DBV ) - BkitoueHHbie B
KOHTelHep <IDW> Bumxetsl </D>.

IDW - uneHTu(UKaTOp BUIKETA;

ID - uaeHTUPUKATOP FK3EMIUTSIPA BIOKEHHOTO BUJIKETA;

PARENT - anpec BUKETa OCHOBHI B BUne /Wlb originals/wdg Box ;

ATTRS - nepeueHb aTpuOyTOB BUKETA, MOAU(PUIMPOBAHHBIX MOJIH30BATEIIEM;

USER - Bnazenen BHIKETA,

GRP - rpynna nojib30BaTesIel BUIDKETA;

PERMIT - npaBa 1oCTyIa K BUIDKETY;

DBV - Bepcus b/I.
- LibWidgetMime( ID, MIME, DATA ) - Audio, video, media u apyrue pecypchl BUIKETOB
OUOIMOTEKH.

ID - Vinentudukarop pecypca.

MIME - Mime Tun aaHHbIx pecypcea (B popmare - <mimeType;Size>).

DATA - Jlannble pecypca koaupoBaHHble Base64.
- Project( ID, NAME, DSCR, DB_TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) - Ilpoextsl
nHTepdercoB BU3yanuzanuu </D>.

ID - uaeHTUPHUKATOP MIPOCKTA;

NAME - ums IpOEKTa;

DSCR - onncanue nNpoeKTa;

DB TBL - B/l co cTpaHMIIaMH TIPOEKTA.

ICO - 3akonupoBanHoe (Base64) n3o0pakeHre HKOHKU MPOCKTA;

USER - Bnajnenel NpoeKTa;

GRP - rpynna nojab30BaTeel MPOeKTa;

PERMIT - npaBa 10CTyIIa K IIPOEKTY;

PER - neprOIMYHOCTh BBIYMCIICHUS MTPOEKTA;

FLGS - ¢naru npoexra.
- ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC_PER, USER, GRP, PERMIT, FLGS,
ATTRS, DBV ) - Ctpanuisr </D> conepxariuecs B mpoekte/ctpanuiie <OWNER>.

OWNER - nipoeKT/cTpaHHIIa - BaAeJel JaHHOW CTPaHUIIbI (B BUIE -

"/AGLKS/so/1/gcadr")

ID - uaeHTUPUKATOP CTPAHUIIBI;

ICO - 3akomupoBanHoe (Base64) nzo0pakeHre NKOHKUA CTPaHUIIbI,

PARENT - anpec BUI)KETa OCHOBBI CTpaHUIIbI B BUIe /wlb_originals/wdg Box ;

PROC - BHYyTpeHHMII CLIeHapUil U A3bIK CLIEHAPUS CTPAHMIIbI;

PROC PER - nepuoJuYHOCTb BBIUYMCIICHHS CLICHAPUS BUJIKETA;

USER - Bnajenel CTpaHUIIbL;

GRP - rpynna moJyib30BaTeNIe CTPaHUIIBI;

PERMIT - npaBa 10CTyIIa K CTPAHULIE;

FLGS - ¢naru ctpaHutip;

ATTRS - nepedyeHb aTpruOyTOB BUKETA, MOIU(DUIIMPOBAHHBIX ITOJIH30BATEIIEM;

DBV - Bepcus b/I.
« ProjSess( IDW, ID, 10 VAL ) - Tabnuua npoekra </DW> nyis XpaHeHHs] JJaHHBIX CEaHCOB,
HCHOJIHAIOLIMX MTPOEKT.

IDW - ONHBIN ITyTh JIEMEHTA MPOEKTA;

ID - atpuOyT 2JIeMeHTa;
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10 VAL - 3nauenue atpudyTa.
« ProjPagelO( IDW, ID, I0 VAL, SELF FLG, CFG TMPL, CFG VAL ) - Pabouue arpuOyTh
ctpanull. CTpykTypa (aktuyecku copmajaet ¢ Tabnuueit LibWidgetlO.
« ProjPageUserlO( IDW, ID, NAME, IO TP, I0_ VAL, SELF FLG, CFG TMPL, CFG_VAL ) -
[lonb3oBarensckue atpuOyThl cTpaHull. CTpykTypa (aKkTHYeCKd CcoBHazaeT ¢ Tabmuuei
LibWidgetUserlO.
« ProjPageWIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) - BxioueHHsie Ha
cTpanuIbl BUDKEThI. CTpyKTypa dhakTrudecku copnaaaet ¢ Tadnureit LibWidgetlncl.
« PrjSeslO( IDW, ID, IO VAL ) - Atpulytsl </D> snemMeHTa ceanca npoekra <[DW>.

IDW - unentuukaTop 371€MeHTa ceaHca MPOeKTa;

ID - npentuduxatop 10;

10 VAL - 3nauenue atpudyTa.

3.10 API noib30BaTe/IbCKOro NpOrpaMMHUPOBAHMS U CEPBUCHbIE MHTEP(eHChI
OpenSCADA

3.10.1. API nosib30BaTe/IbCKOr0 NPOrpaMMHUPOBAHUS

API nonb30BaTeNbCKOro MPOrpaMMUpPOBAHUS ABUKKA BU3YaIU3AIMK MPEICTABICHO HEMOCPEICTBEHHO
oobektamu OpenSCADA, dopmupyromme moibp30BaTelbCkuii uHTEpdeiic, a mmeHHo "Ceancom" u
"Bumxeramu/ctpanunamu’. [{ns monb3oBarenss 3TH  OOBEKTHl MPEAOCTABISIIOT Habop (QyHKUUN
yIpaBJICHUS:

O0bekT "Ceanc" ( this.ownerSess() )
« String user(') - TEKyIIUI MOJIB30BATEIb CEAHCA.
 string alrmSndPlay( ) - myTh BUIKETa JUIsl KOTOPOTO Ha JAHHBIA MOMEHT BOCIPOM3BOAMTCS
co0OIIeHnE O HAPYIICHUH.
 int alrmQuittance( int quit tmpl, string wpath = "" ) - XBUTaUMs HapymIeHWH <wpath> ¢
mabioHom <quit_tmpl>. Ecnu <wpath> 1mmycrtas CTpoKa TO MPOU3BOAUTCS III00aTbHAST KBUTAIHSL.

Oo0bekT "Bumxer" (this)
«  TCntrNodeObj ownerSess( ) - NOTy4nTh OOBEKT C€aHCA JAHHOTO BUDKETA.
«  TCntrNodeObj ownerPage( ) - TOTy4UTh 0OBEKT POTUTENHCKON CTPAHUIIBI JAHHOTO BUJIXKETA.
« TCntrNodeObj ownerWdg( bool base = false ) - TOIyIUTh POIUTENHCKUNA BHUKET JAHHOTO
Bukera. [Ipu ykazanuu <base> OyneT BO3BpallleHbl U OOBEKTHI CTPAHHIL.
« bool attrPresent( string attr ) - mpoBepka aTpudyTa BUDKETa <attr> Ha (HaKT MPUCYTCTBUSI.
« ElTp attr( string attr ) - noJlydeHre 3Ha4YCHUS aTpuOyTa <attr> BUKeTa. JIJIsl OTCYTCTBYIOMINX
aTpuOyTOB BO3BPALIAETCS IyCTask CTOPKA.
- int attrSet( string attr, ElTp vl ) - yctaHoBKa atpudyra <attr> BUpKETa B 3HaueHue <v/>. [Ipu
YCTaHOBKE B OTCYTCTBYIOIIUN aTpuOyT Bo3Bpamiaercs -1.

VYcrapeBmee APl npezacrabnsiercs rpynmnoil (GyHKIUN HENOCPEICTBEHHO B Mojayie aBumxka CBY.
Bb130B 3THX (QyHKIMH U3 CKPUIITOB BMJKETOB MOXKET OCYLIECTBIATHCS MPSAMO MO HACHTUPHUKATOPY
(YHKIMH, TOCKOJIBKY UX 00J1aCTh UMEH YKa3bIBAETCS JJIs1 KOHTEKCTa CKPUIITOB BUIKETOB!

Cnucoxk BuxeroB (WdgList)

Onucanue: Bo3BpalaeT CIMCOK BUAKETOB B KOHTEHHEPE BUIYKETOB WIH CIIUCOK TOUYEPHUX BUJIKETOB.
Ecnu yctaHOBIEHO <pg>, TO BO3BPALIAETCS CIIUCOK CTPAHUI] JAJIs IPOEKTOB U CEaHCOB.

llapamempuwi:

ID Nmn Tun | Pexxum | Ilo ymonryanuro

list | Crmcok Crpoka |Bo3sBpar

addr |Anpec Crpoka |Bxon

pg |Crpanunst |Bool Bxon 0
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HpucyrcrBue y3iaa (NodePresent)
Onucanue: TIpoBepka Ha MPUCYTCTBUE y3IIa, BKIFOUYAsT BUIKETHI, aTPUOYTHI U IPYTHE.
Ilapamempuwi:

ID Nwmsa Tun | Pexum | Ilo ymomuanuio

rez |Pesynprar |Bool BosBpar

addr |Anpec Crpoka Bxon

Cnucok aTpudyToB (AttrList)
Onucanue: Bo3Bpamaer cnucok arpuOyroB Bujpkera. Ecnm ycraHoBiaeH <noUser> Ttorja
BO3BPALIAIOTCA TOJIBKO HE MOJIb30BATEIIbCKUE aTPUOYTHI.

llapamempuoi:

ID Nmn Tun | Pesxxum | Ilo ymoryanuro
list Crmcok Crpoka BosBpar
addr Anpec Crpoka Bxon
noUser |be3 monb3oBarensckux |Bool Bxon 1

3anpoc arpudyra (AttrGet)
Onucanue: 3anpoc 3HA4YCHHS aTpuOyTa BHDKETA. 3alpPOC MOXKET OCYIIECTBISTHCS KaK yKa3aHUEM
MOJIHOTO azpeca arpuOyra B <addr>, Tak m oTmenpHO aapeca BumkeTa B <addr>, a mumeHtudukaropa
aTpuOyTa B <attr>.
llapamempuoi:
ID Nmna Tun | Pesxkum | Ilo ymoyanuio

val |3nauenue |Ctpoka Bo3sspar

addr |Anpec Crpoka Bxon

attr  |/Atpubyr |Bool Bxon

YcranoBka aTpudyra (AttrSet)

Onucanue: YCTaHOBKa 3HAUEHUS aTpuOyTa BHJDKETA. YCTAaHOBKA MOXET OCYIIECTBIATHCS Kak
yKa3aHUEM TIOJHOTO ajpeca arpuOyra B <addr>, Tak w oTmenbHO anpeca Bumkera B <addr>, a
ueHTHQHUKaTOpa aTpudyTa B <attr>.

Ilapamempuwi:

ID Nms Tun |Pexum | Ilo ymosuanuio

addr |Anpec Crpoka Bxon
val |3nauenne |Ctpoka |Bxon

attr  |/Atpubyr |Bool Bxon

IMoan3oBaTennb ceanca (SesUser)
Onucanue: Bo3BpalliaeT moJjib30BaTeNsl ceaHca Mo MyTH K BUJKETY CEaHca.
Ilapamempuwi:

ID Nmna Tun | Pexxum | Ilo ymoiyanuio

user |[lonb3oBatens (Ctpoka Bo3zepar
addr |Anpec Crpoka Bxon
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3.10.2. CepBucunie uarepgeiicol OpenSCADA

CepBuchele wuHTep(elicel 310 uHTEepdeiicsl goctyna k cucteme OpenSCADA mocpenctBom
untepderica ynpasiaeans OpenSCADA u3 BHEHUX cucTeM. J[aHHBIN MEXaHW3M T0JIOKEH B OCHOBY BCEX
mexaHusMoB oOmeHa BHyTpu OpenSCADA, peanu3oBaHHBIX IOCPEACTBOM ClAObIX CBs3el U
crangapTHoro npotokosia oomeHa OpenSCADA.

ﬂOCTyH K 3HAYCHHUAM anI/IﬁyTOB 3JIEMECHTOB BU3yaJIU3alluU (BH}I)KGTBI)

C uenpio mpenocTaBleHUs] YHU(DHUIIMPOBAHHOTO, TPYIIOBOTO M CPABHHUTEIHHO OBICTPOTO IOCTyMHa K
3HAYCHHUSIM aTpUOYTOB BU3YAJIBHBIX JJICMEHTOB TIPEAYCMOTpPEHA CEpBHCHAs (DYHKIUS BH3YaJTbHOTO
saneMeHTa  "/serv/attr" W KOMaHABI ~ TONY4YEHUS/yCTAaHOBKM  3HaueHHWW  aTpulOyToB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv%2fattr"/> wu <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%2fattr"/>. ATpuOyThl NaHHBIX KOMaH], IpeIyCMaTPUBAIOUINE pa3IUYHbIle MEXaHU3MBbI 3ampoca,
npeactaBuM B Tabmuie 4.13.1.

Tab6amnua 3.10.2.a. ATpuOyThl KOMaH/ MOJTY4Y€HUsI/YCTAHOBKH aTpUOYTOB BU3YaAJIbHBIX 3JIEMEHTOB
Id ‘ Nmsa 3HauyeHnune

Komanoa 3anpoca euzyanvuvix ampubymos suoscema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
%o2fattr"/>

Bpewmsi/cuétunk YcTaHOBKa BpeMeHH/CUETYNKA U3MEHEHUH 1S

tm o
H3MCHCHUU 3ampoca TOJIbKO U3MEHUBIIUXCS aTPHOYTOB.

®opmupoBanue nouepHUX (B mouepHeM sreMeHTe yKa3bIBaIOTCS: CTPOKOBBIX
JJIEMEHTOB C uneHTudukarop {attr} arpulyra, uangekc {a id}
pesynbTaTaMu aTpuOyToB |aTpuOyTa u ero 3HaueHue {val}.

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

Komanoa ycmanoexu euzyanvhvix ampubymos euoacema: <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%olfattr'/>

B novepHHX 37eMeHTax yKa3bIBaeTCs
<el id="{attr}">{val}</el> YcraHnoBka aTpuOyTOB uaeHTHuKaTop aTpudyTa {attr} u ero 3Ha4eHUE
{val}.

I'pynnoBoii 1ocTyn K 3Ha4eHUAM aTPHOYTOB 371¢MEHTOB BU3yaJIU3alHuH (BUIAKETAM)

C 1enpo ONTUMU3ALUU TpaduKa CETEBOr0 B3aUMOJICHCTBUS MyTEM MCKIIOYEHUSI MEJKUX 3alpocoB, a
UCTIOJIb30BaHUSl OJJHOTO, HO OOJBIIOTO 3ampoca CO3JaH TPYHIOBOM 3ampoc 3HA4YeHWil arpulyToB
BU3YaJIbHBIX 3J€MEHTOB. ['pynIupoBKa AaHHOIrO 3alpoca MoApa3yMeBaeT 3alpoc aTpuOyTOB Bcel BETBU
BUJDKETA, BKIIIOYAsl U BJIOXKEHHBIE 3JIEMEHTHI. I JaHHOTO 3ampoca IpelyCcMOTPEHa CEpBUCHAs KOMaH/a
"/serv/attrBr". 3ampoc nmaHHOW CepBUCHOM KOMAaHJIbl SKBHMBAJCHTEH CEPBUCHOM KomaHjae '"/serv/attr' u
BBIMJISLTUT cieytomum oopasom: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv%2fattrBr"/>

tm - BpeMs/c4éTYNK M3MEHEHUH. Y CTaHOBKA BpEMEHH/CUETUMKA H3MEHEHUH JUTSI 3a1Ipoca TOJIBKO
M3MEHHBILUXCS aTpUOYTOB.

Pesynbrar:
<el id="{attr}" p="{a_id}">{val}</el> - SnemenThl ¢ pe3yiabTaTamMu aTpuOyTOB. B 311eMeHTe
yKa3bIBAIOTCSA: CTPOKOBBIA HueHTH(uKaTop {attr} aTpuOyra, mHaekc {a id} aTpubyra u ero
3HaueHue {val}.

<w id="{wid}" [nkPath="{Ink _path}">{childs+attrs}</w> - DineMeHTbl C JIOYEPHUMU
BU/DKETaMU W WX aTpuOyTamu. B sjeMeHTe yKa3bIBalOTCS WACHTU(UKATOP MTOYEPHETO BHUKETA

{wid} m myTe BHM/PKETa Ha KOTODBIH CCBHIIAETCS JAHHBIA BHJIDKET €CIIM OH SIBIISICTCS CCBUIKOM
{lnk path}.


http://wiki.oscada.org/Doc/API?v=hu7#h154-1
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JocTyn k cTpaHMuaM ceaHca

C uenbro yHU(DUKAIMU U ONTHMHU3AIUU JOCTYNA K CTPAHHIIAM TPEIyCMOTpPEHa CepBHUCHAs (DYHKIIHS
ceanca  "/serv/pg" W  KOMaHABI  3ampoca  TEpPeYHs  OTKPBITBIX  cTpaHul]  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); OTKPBITUSA CTPaHUIIbI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); u 3aKpPBITHS CTpPaHUIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>).

PesynpTaTroM  3ampoca  mepeyHs  OTKPBITBIX ~ CTPaHMIl  SIBJIAIOTCS  JIOUYEPHUE  DJIEMEHTHI
<el>{OpPage}</el> copnepxamue NOJHBIA NYTh OTKPHITOM cTpaHUIbl. Kpome mnepedHs OTKpPBITHIX
CTpaHUI] 3alpOC BO3BpAIIAeT 3HAUYCHHE TEKYLIETO CYETYMKA BHIYMCIICHHS ceaHca B aTpudyTe <tm>. Ecnu
JAHHBIM aTpuOyT yCTaHABJIMBAETCS TPHU 3ampoce, TO IS KaKIOH OTKPBITOW CTPaHUIIBI BO3BPAIACTCS
CIHMCOK N3MEHEHHBIX C MOMEHTA YKAa3aHHOTO 3HAYEHUs CYETYNKA BHIDKETOB OTKPHITOH CTPAHHUIIBI.

Ynpasienne curaajausanmei

Jlis ipetocTaBiIeHNsT MEXaHU3Ma TII00aTbHOTO KOHTPOJIS 32 CHTHAJIM3AIlMe ceaHca MpeaycCMOTpeHa
cepBucHas (QyHKIus ceaHca '/serv/alarm" W KkomaHIBI 3ampoca cTaryca CUTHanoB  (<get
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>); wu kButamum curaamoB (<quittance
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>).

3armpoc cTaryca CUTHaJIOB BO3BpallaeT 0000IEHHOE COCTOSHUE CUTHAJIOB, @ TaK->Ke JIOMOJHUTEIbHYIO
uHGOpMalMIO JUIsl 3ByKOBOM cUTrHanmu3auuu. JlomoigHutenbHas uMHGOpManus 3BYKOBOM CHTHAIM3alUU
IPEJOCTABIIsAET TEKYIIUHA pecypc, 3ByKOBOM ¢ail, 111 Bocpou3BeieH!sI U 00eCeurBaeT OTCIS)KUBaHUE
MOCJIEIOBATEIbHOCTH CUTHAIN3AIMN U KBUTAIIMH OT/IEIIBHBIX (aiijioB 3BYKOBBIX COOOIIIEHHIA.

3anpoc Ha KBUTAIMIO BBITIOJHACT KBUTAIMIO YKA3aHHOTO BUKETa, aTpuOyT <wdg>, B COOTBETCTBHHU C
mrabaoHoM, ampubym <tmpl>.

Mammy.nmum CeaHCaMH MPOEKTOB

Jiis mpenocTaBiieHus] yHU(UITMPOBAHHOTO MEXaHW3Ma MaHUMYJISIMKA ceaHcaMu Bu3yanmsaropam CBY
B moxayne aBmwkka CBY (VCAEngin) mpemycmorpeHa cepBucHas QyHKmus "/serv/sess" M KOMaHJIbI
3ampoca TMepeyHsl OTKPBITBIX CEaHCOB, MOAKIIOYCHHUS/CO3/IaHUsI HOBOTO CEaHCa M OTKIIOYCHUS/yJaICHUS
ceanca: <list path="/Ul/VCAEngine/%2fserv%?2fsess"/>, <connect path="/Ul/VCAEngine/%?2fserv
%2fsess"/> m <disconnect path="/UI/VCAEngine/%2fserv%2fsess"/> cooTBeTcTBEHHO. ATpUOYTHI
JAHHBIX KOMaH]I, IPeIyCMaTPUBAIOIINAE PA3IUYHbIC MEXaHU3MbI 3aIpoca, IPeACTaBuM B Tadmuie 4.13.5.

Ta6auua 3.10.2.b. ATpuOyThl KOMaHI MEXaHU3Ma MAHUITYJISAIIUNA CEAHCAMHU
Id Nmsa ‘SHaqune

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

VYka3bIBaeT MpOEKT, AJIsi KOTOPOTo BO3BpallaTh MepeUeHb

p1j VYkazaHue poeKTa
OTKPBITBIX CEAHCOB.

KOHTpOJ'II) nepeUHA B AOYCPHUX DJIEMCHTAX YKa3bIBalOTCA CCAHCHI, OTKPLITHIC

<el>{Session}</el>
CCaHCOB TSI 3aTIPOIICHHOTO TPOCKTA.

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

Ecnu atpulyt onpenenéx, To mpoOU3BOIUTCS MOAKIIOYEHHE K

YcranoBka u
CYLIECTBYIOIIEMY CEaHCy, MHa4Ye CO3[JaHiue HOBOTO ceaHca. B

S€SS KOHTPOJIb UMCHHA o
ceanca Cllydae OTKPBITHS HOBOTO C€aHca B JaHHBINA aTpUOyT
MOMEIIAETCS €0 UMSI.
. YcTaHOBKa IMEHU Wcnonb3yeTcs At OTKPHITHS HOBOTO CeaHca AJis
Pl MPOEKTa YKa3aHHOTO TMPOCKTA M €CIIN aTpUOyT {Sess} He yKa3aH.

Komanoa omxniouenus/3axpoimus ceanca: <disconnect path="/Ul/VCAEngine/%2fserv%2fsess"/>
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Id Nmsa 3Hauenue
YKa3bIBaeT UMs CEAHCA OT KOTOPOTO BBINOJIHAECTCS
sess YcranoBka UMeHU OTKJTIOYEHHUE WK 3aKphITHE. CeaHChl, HE SBIISTFONTUECS

Cc€aHCa

(I)OHOBLIMI/I H K KOTOPBIM HH OJJUH U3 BU3YaJIN3aTOPOB HC
MMOAKIIOYCH, aBTOMATUYCCKU 3aKPBIBAKOTCS.

I'pynnosoii 3anpoc nepeBa 6M0JIMOTEK BUIKETOB

C menpl0 ONTHMH3ALMHU MPOM3BOJAMTEIFHOCTH JIOKAJHbHOTO M OCOOEHHO CETEBOTO B3aUMOJEHCTBUS
npeaycMoTpeHa cepBucHas (ynknus "/serv/wlbBr" u komanga 3ampoca aepeBa OHMOIMOTEK BHIIKETOB:
<get path="/Ul/VCAEngine/%2fserv%2fwlbBr"/>. Pe3ynbraTom 3ampoca sSBIsSETCS AEPEBO C dIEMEHTAMU
OubIMOTEeK BUHKETOB, Tern <wl/b>. BHyTpHu TeroB OMOIMOTEK BUIKETOB COJEPKATHCS TET HKOHKH <ico>
U TErH BUDKETOB OMOMMoTekn <w>. Terum BHIKETOB, B CBOIO OYepe/b, COACPIKAT TE€r WKOHKH W TETH

JOYCPHUX BUIKETOB <CcwW=>.
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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).
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Puc.4.1 I'nmaBHas koH(HUTypallMOHHAS CTPAHUIIA MOIYJIS.
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Puc.4.2 Bknaaka KoHQUrypauuu ABMKKA CUHTE3a PEUH.




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 COJIEPKHUT BHIDKETHI, a MPOEKT - cTpaHumbl. O0a THMAa KOHTEWHepa COIepKaT BKIAIKY

48

KoH(Urypauuu Mime-/1aHHBIX, UCIIONb3YEMbIX BHIDKeTaMu (puc.4.5).

[ | OT OpenSCADA KoHhUrypaTop
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Puc.4.3 Ctpanuna koHQUTYpaluu MpoeKTOB.

C nomol1pI0 3TON CTPaHUIBl MOKHO YCTaHOBUTD:

« CocrosiHue KOHTelHepa, a uMeHHO: «Brmouen», umsa BJl, conepxameil koH¢urypamuto,

BJIa/I€TIbLA U TPYIIYy KOHTEHHEpA.

«  Wnentuduxartop, uMs, onrcaHue U UKOHKY KOHTEHHepa.

- IlpaBa nocrtymna Kk KOHTEHHEDY.

« [lepnon BeIUUCIIEHNS CEAHCOB OCHOBAHHBIX Ha JAHHOM IPOEKTE.

+ Cmnoco0 OTKPBITHA T'TIABHOI'O OKHa HCIIOJIHCHUA (OpHFHHaJ'ILHLIﬁ pasMep, MaKCUMHU3aAllUA U Ha

BECh DKPaH).
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Puc.4.4 Crpanuna koHurypauu OMOIMOTEK BUIKETOB.

C nmoMoMnibIo 3TOM CTPAaHULIBI MOKHO YCTAHOBUTD:
« CocrosHHE KOHTEHEpa, a UMeHHO: «Bxrouen», umsa bJl, coneprkarieit koHpUrypamuro.
- Unentudukatop, uMsi, ONrcaHne U UKOHKY KOHTEHHepa.
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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.

[ -+ QT OpenSCADA KoHHMrypaTop = = >
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Froman

Puc.4.6 Ctpanuna KoH(pUTYpaIllui CEaHCOB IPOESKTOB.

C noMonIbIo 3TOM CTPAaHULIBI MOKHO YCTAaHOBHTD:
+ Cocrosnue ceanca, a uMmeHHo: "Bkmouen", "3amyieH", monb3oBarenb, BiAJENEl, TpyIa
MOJTB30BATENEH, JTOCTYI, UCXOAHBIA MPOEKT, PEKUM HCIOJHEHUS B (OHE, CUETUYMK KIMEHTCKUX
MOJIKIIFOUEHUN ¥ BpeMs UCIIOJTHEHUS CeaHca.
+ Ilepuon o6cuéra ceanca.
+ IlepeueHb OTKPBITBHIX CTPAHMII.



52

Crpanuiibl KOH(GUTYpallM¥ BU3YaJIbHBIX 3JIEMEHTOB, PACIOJIOKEHHBIX B Pa3HBbIX KOHTEHEpax, MOTYT
CWJIBHO OTIIUYATHCS, OJTHAKO, 3TO OTIUYHE 3aKITI0YACTCS B HATUYUU UM OTCYTCTBUU OTAEIHHBIX BKIAIOK.
['nmaBHas BKJIagKa BU3YaJbHBIX OJEMEHTOB (DAKTHYECKH Be3l€ OJWHAKOBA, OTIMYAsACh HAa OIHO
KoHpurypamuonHoe mone (puc. 4.7). Y cTpaHHUI] NPUCYTCTBYIOT BKJIAIKU [IOUYEPHHX CTPAHUIl U
BJIOKCHHBIX BH/KCTOB. Yy KOHTCfIHepHBIX BUPKCTOB COJACPIKUTCA BKIIAAKa BJIOKCHHBIX BHUIKCTOB. Bce
BU3YaJlbHBIE DJIEMEHTHI COJEpKaT BKJIaAKYy aTpuOyToB (puc. 4.8), KpomMe JIOTHYECKHX KOHTEHHEPOB
MPOEKTOB. DIJIEMEHTBI, HA YPOBHE KOTOPBIX MOXHO (OPMHUPOBATH TMOJIH30BATEIBCKYIO NPOIEAYPY H
OTpeNIeNIATh CBSI3H, conepkaT BkiIaaku "Oopadotka" (puc. 4.9) u "Csszu" (puc.4.10).
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Puc.4.7 I'naBHas BKJ1aaKa KOH(QUTYpALIUH BU3YaJIbHBIX 3JIEMEHTOB.

C noMoMuIbIo ATOM CTPAHUII MOKHO YCTAaHOBUTD:
« CocTosiHHME PJIEMEHTA, & UMEHHO: «BKIIIOUeH», pOIUTENBCKUI 3JIEMEHT U Nepexoa K Hemy. [l
CTPAHMIIBI B COCTOSIHUM YKA3bIBAECTCS TUIT CTPAHULIBI.
+  Wnentudukarop, TuIl, KOPEHb, MyTh, UMsI, OMUCAHNE U UKOHKY DJIEMEHTA.
« Bnanenen, rpynna nojib3oBaTesiei v MpaBa JOCTYIA K JIEMEHTY.
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Puc.4.8 Bxiagka arpuOyToB BU3VAIILHBIX SJIEMEHTOB.
-+ OT OpenSCADA koHturypaTop

®ann Pepaktvpoeanve Bug [Nomows
&
2 5000 ii—J%L_@GO 20
=3 ] Bu6n 7 eudwem: ElCadi
© @ Demo station E ubnuomeYyHbId sudxem: adr
%5 Basbl AaHHbIX
i, BesonacHocTs BumreT | BromenHbie BumkeTsl | Atpubytel | Casan | OBpabotka l
7 TpaHcnopTbl .
i TpaHcnopTHele NpoTd Bupet: E
[v] CBop paHHbIx ATpubyThI:
1 ApxuBbl 5 =
@ Cneumansheie Id | Mma | Tun |)ua;| obn |.:paﬁo1'.|H¢urypau|'ypauuouub|u L
£ [@ Monb3oBaTenbekue 1 1 |id Id Crpoka | ] i Her
&8 PaGoumit Nons308; —
) CUCTEMHBIA KOHE 2 |[name Wms Crpoka | Het
Y‘.{EB debuger 3_ dsecr Onwcaxne Crpoka | Het
= {2 Oewok cpedbl BAS | |[I|I]
Tpoexm: ~BbluncneHve
B bubnuomexa sudx
ANEMEHTL MHE HA3biK NporpaMmMbl: [JavaLikeCaIc.JavaScript |v]
AGLKS Mepwog eeqmcneHns (mc): | 1000 s
£ OcHoBHble ane n i
[ OnemeHT & porpamma:
m [pynna 1 ev_wrk=ev_rez=""; -
i KopHesa off=0;
B Snemen /IFull PID regulator
== [pynna if{ prmSp != EVAL_REAL && prmQut != EVAL_REAL && prmVar != EVAL_REAL )
== O106p 8
mm Mpynnac FormEN_en=EI_Stolb_en=E|_Stolb2_en=Sp_en=Sp1_en=0ut_en=0ut1_en=true;
- OT06p al FormEIZ_geomY=40;
& Tectoean El_Stolb_p1y=140."(1.-prmOut/100.);
Original wid: El_Stolb1_p1y=140."(1.-(prmVar-min)/{max-min)};
CeaHc: El_Stolb2_p1y=140."(1.-{prmSp-min)/{max-min}); @
) CucTeMHbIi KOHD E————————
4
[f|[roman

Puc.4.9 Bknaaka 00pabOTKH BU3yalIbHBIX JIEMEHTOB.
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Puc.4.10 Bxnaaka cBsi3eit BU3yalbHBIX 3JIEMEHTOB.
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