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4. KoHdurypaumsa moaynsa nocpeacresomMm nHtepdenca ynpaeneHms OpenSCADA




BBenenue

Monyns VCAEngine mpenocTaBiiseT IBIKOK cpeabl Buzyanusanuu u ynpasieHus (CBY) B cucremy
OpenSCADA. Cam moaynps He peanu3yer Busyanusaiuu CBY, a copepXuT naHHbIE B COOTBETCTBUU C
uaeonoruet «Mogens/nanusie — Wutepdeiicy. Busyanuzauus AaHHBIX 3TOrO0 MOJIYJS BBINOJIHIETCA
MonysiMu Bu3yanuzauuu CBY nanpumep, moayiem Vision u WebVision.

Cpena Busyanuzanuu u ynpasieHus (CBY) sBasercs wneorbemiiemoit coctaBisitomein SCADA
cucreMbl. OHa IpUMEHSETCd Ha KIMEHTCKMX CTAHUUAX C 1LEJIbl0 JOCTYIMHOIO IPeAOCTABICHMS
uHpopManuu 00 00bEKTE YIPaBICHHUS U BBIJIAUM YIPABISIONINX BO3ACHCTBHI Ha 00BEKT. B pasnuuHbIx
NPaKTUYECKUX CHUTYyallUAX W YCJIOBHAX MOryT mnpuMeHsThcst CBY, mocTpoeHHbIE Ha pazIHYHBIX
npuHIMNax Bu3yanusauuu. Hampumep, ato Moryt O0b1Th Oubnuorexu BumxketoB QT, GTK+, wxWidgets
WJIM TUTNIEPTEKCTOBBIE MexaHU3Mbl Ha ocHoBe TexHonorud HTML, XHTML, XML, CSS u JavaScript niun
CTOPOHHME MPWIOKEHHsI BU3yaJdU3allMM, PEaTU30BaHHBIE HAa Pa3IMYHBIX S3bIKaxX IMPOrpaMMHMPOBAHUS
Java, Python u T.1. JIt060#1 U3 3TUX MPUHIUIIOB UMEET CBOM NMPEUMYIIECTBA M HEIOCTATKH, KOMOUHAIIHS
KOTOPBIX MOXKET CTaTh HEMPEOJOIMMBIM MPEMATCTBUEM B BO3MOXKHOCTH Ucnosb3oBaHus CBY B Tom mimn
MHOM TpakTH4eckoM ciydae. Hampumep, Ttexnomoruu Bpoje Oubmumorexku QT mo3BOJISIOT cO3/1aBaTh
BbIcOKOpeakTHuBHble CBY, 4YTO HECOMHEHHO BaXXHO U1 CTaHIMHA omepaTopa  YIpaBJICHUS
texHosoruueckuM mnpoueccom (TII). OgHako HEOOXOAMMOCTh MHCTALISALMU JAaHHOTO KineHTckoro 10 B
OTIENBHBIX CIy4asX MOXET CIeNaTh WCIOJb30BaHHWE €ro HeBO3MOXXHBIM. C apyroil ctopoHsl, Web-
TEXHOJOTUM HEe TpeOyloT UHCTAUIALNMM Ha KIUMEHTCKUE CHCTEMbl M SBJSIIOTCA  IPEIEIbHO
MHOTOTIAT(OPMEHHBIMH (JJOCTATOYHO CO37aTh CChUIKY Ha Web-cepep B mobom Web-0Opaysepe), uro
HanOoJiee BaXHO ISl PA3WYHBIX WHKEHEPHBIX W aIMUHHCTPATUBHBIX CTaHIMK, HO PEAKTHBHOCTH U
Ha/I&KHOCTh TaKUX HMHTEPPECOB HMXKE, YTO MPAKTHUUECKU HCKIIOYAET MX HMCIOJIb30BaHMS HA CTAHIMSX
oneparopa TII.

Cucrema OpenSCADA wuMeeT mpeneapbHO THOKYHO apXUTEKTYpy, KOTOpas II03BOJIIET CO3/1aBaTh
BHEITHHE WHTep(dEelchl, B TOM 4YHCIE WM IOJIb30BaTEIbCKUE, Ha JIF0OOOM OCHOBE W Ha JIOOOH BKYC.
Hampumep, cpena xorduryparmuu cuctembl OpenSCADA noctynHa kak Ha QT OumbnuoTexe, Tak U Ha
Web-ocHoge.

B Toxe Bpems He3zaBHcuMOe co3naHue peanuszanuii CBY Ha pa3nuyHOi OCHOBE MOKET MOBJEYb 3a
co00i#1 HEBO3MOKHOCTh HCIIONB30BaHMsI JaHHBIX KoH(urypanuu ogHoit CBY B apyroit. Uto Heyao0HO U
OTPAaHUYEHO C IOJIb30BATENBCKOM CTOPOHBI, @ TAKXKE HAKIAJHO B IUIAHE PEATU3alMU U MOCIEAYIOIICH
nouepxkku. C menbro u30exaTh dTUX MPoOJIeM, a TAKKE CO3/1aTh B KpaT4aMIlIe CPOKHU IOJHBIA CIIEKTP
paznuuHblx TUNIOB CBY ocHoBaH npoekt co3nanus koHuenuuu CBY. Pe3ynbTatom 3TOro NpoeKkTa u craji
JAHHBIA MOIynb ABMXKa(Moaenu maHHbix) CBY, a Takke MOIylIM HEMOCPEICTBEHHOW BU3YyaTU3aIHH
Vision u WebVision.
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1. HazHauyeHue

Jannbrii Monyns aBwxkka(mMoaenu manHblx) CBY mpennasHaden st GOpMUPOBAHHS JIOTHUYECKOU
ctpykrypel CBY M ucnoiiHeHHsI C€aHCOB OTHENbHBIX 3K3eMIUIsIpoB mpoekToB CBY. Takxke moaynb
IIPEIOCTaBsIeT BCEe HEOOXOAUMbIE JaHHblE KOHEYHbIM Buiyanuzatopam CBY kak mnocpeactsom
JIOKaNIbHBIX MexaHu3MoB B3anmojeiicTBust OpenSCADA, Tak U mocpencTBoM HHTepdeiica ynpaBieHUs
OpenSCADA n1is ynané€HHOro J0cTyra.

®unanbHas Bepcuu 3toro Moy CBY, nocrpoeHHast Ha OCHOBE JAHHOTO MOJyJIsl, 00€CIIeUnT:
- TPU YPOBHA CIOXHOCTH B (opMupoBaHun uHTEpdelica BHU3yaTu3alldd, MO3BOJISIONINE
OpPraHUYHO OCBAaMBATh U MPUMEHATh HHCTPYMEHTAPHI 110 METOAMKE OT IMIPOCTOTO K CIOKHOMY:
- ¢opmupoBaHue u3 MAOJIOHHBIX KaApOB IyTéM Ha3HA4YeHUs JAUHAMHUKH (6e3
rpaduIecKoil KOHPUTypaIHH);
+ Tpaduueckoe (HOpMUPOBAHHE HOBBIX KaJPOB IyTEM UCIIOJIb30BAHUS TOTOBBIX 3JIEMEHTOB
BH3YaIH3aIUH 13 OUOIHOTEKH (MHEMOCXEMEI);
« (opMupoBaHHE HOBBIX KaJpOB, IIA0JOHHBIX KaJIpOB M D3JIEMEHTOB OTOOpaXKCHHE B
OUOINOTEKH.
+ IIOCTPOEHUE HHTep(ENCOB BU3yalM3allUU PA3IMYHON CIOKHOCTHU, HAayUHAs OT MPOCTBIX
IUIOCKUX UHTeppEeiicCOB MOHUTOPMHIa M 3aKaHYUBas IOJHOLEHHBIMU HEPapXUUYECKUMHU
uHTepdeiicamu, ucnonszyembiMu B SCADA cucremax;
+ IPEeAOCTaBICHHUE PA3IMUYHBIX CIIOCOOOB (POPMUPOBAHUS U KOH(MUIYpaLMU I0JIb30BATEILCKOTO
uHTEepdeiica, OCHOBaHHBIX Ha pa3NWYHbIX HHTep¢eiicax rpapudeckoro npeacrasienus (QT, Web,
Java ...) unu->xe nmocpeACTBOM cTaHnapTHOro uHTepdeiica ynpasnenus cuctemoit OpenSCADA;
+ CMEHY JMHAMHKHU B IIPOLECCE UCIIOJIHEHUS;
+ TIOCTPOCHHE HOBBIX IIIA0JIOHHBIX KaJpOB Ha YPOBHE IOJB30BaTeNsl W (PopMHUpOBaHUE
CHELUAIN3UPOBAHHBIX MO/ 00]acTh NMPUMEHEHUs OMOIMOTEeK KaapoB (HampuMep BKIIOUEHHUE
KaJpOB NapaMeTpoB, TrpaUKOB W JAPYIHX OJIIEMEHTOB C YBS3KOMW HMX JApPyr C JApyrom) B
COOTBETCTBHH C TEOPHUEH BTOPUYHOI'O UCIIOJIb30BAHUS U HAKOIIJICHHUS;
+ TIOCTPOCHHE HOBBIX IIOJb30BATEIBCKUX D3JEMEHTOB BHM3yalM3alMd M (OpMHUpOBaHUE
CHEIHMATM3UPOBAHHBIX MOJI 00JIaCTh MPUMEHEHUs OMOIMOTEK KaJpOB B COOTBETCTBUU C TEOPHUEH
BTOPUYHOTO HUCIOJIb30BAHUS Y HAKOIICHHUS;
+ OINHCaHUE JIOTMKU HOBBIX IIA0JIOHHBIX KAJApPOB U IOJb30BATEIBCKUX AJIEMEHTOB BU3YyalIU3alllU
KaK IpPOCTBIMU CBS35IMM, TaK M JIAKOHUYHBIM, IIOJHOLIGHHBIM SI3BIKOM IOJIb30BATEIbCKOIO
IPOTpaMMHUPOBAHUS;
+ BO3MOXKHOCTb BKJIIOYEHHS B IIOJb30BATEIbCKUE 3JIEMEHTHl BHU3yalu3zaluuud GYHKIUN (Win
KaJpoB BbIUUCIeHHUS (yHKUui) oO0bekTHOW Monxenu OpenSCADA, npakTHuecKd CBSA3bIBas
MIPEJICTABICHUE C AJITOPUTMOM BBIUMCIECHUS (HANpUMEp, BU3yadu3upys OMOIMOTEKYy Mopeneit
armmapatoB TII amst mocnemyromero Bu3yainbHoro nmocrpoenus mojeneit TII);
* pasaeneHHe JAaHHBIX MOJb30BATENbCKUX HMHTEp(HEHCcOB M MHTEP(ENCOB MPEACTABICHUS 3TUX
JAHHBIX, TMO3BOJISIOIIEE CTPOUTh HMHTEep(eiC MOoab30BaTENs B OJHOW cpele, a HUCIOIHATh BO
muorux npyrux (QT, Web, Java ...);
+  BO3MOKHOCTb IMOJAKIIIOUEHUS K UCHOJHSIONIEMYcsl uHTepdency uist HaOJItoIeHUsI U KOPPEKIUU
necTBuil (HampuMmep, MpU OOyYeHHHM ONEpaTOpPOB U KOHTPOJS B PEaJbHOM BPEMEHHM 3a €ro
JEUCTBUSIMHU);
*  BHU3YyaJbHOE MOCTPOECHUE PA3IUUHBIX CXEM C HAJIOXKEHHUEM JIOTHYECKUX CBSI3€H M MOCIEAYIOIINM
LEHTPAM30BaHHBIM ~ UCTIOJIHEHHEM B (QoHe (BU3yaJbHOE TIIOCTPOEHHE U  HCIOJHEHUE
MaTeMaTHYECKUX MOJIENIEH, TIOTHUECKUX CXEM, PEJIEHHBIX CXEM U UHBIX IPOLEAYD);
+ mnpeaoctaBineHue QpyHkuuii oobektHoro API B cuctemy OpenSCADA MOXeT MCHOIb30BATHCS
IUIsL yIIpaBIICHHUs CBOMCTBaMU MHTEp(delica BU3yaln3alnui 13 TOIb30BaTEbCKUX MPOLEAYP;
+ TIOCTPOEHHE CEpPBEpOB KaJIpOB, JJIEMEHTOB BHU3yalM3allud M MPOEKTOB HHTepdencoB
BU3YaJIM3aIlUH C BO3MOXXHOCTBIO OOCTYKHBAHUS MHOXXECTBEHHBIX KIIMEHTCKUX COCIMHEHUA;
« TPOCTasl OpraHW3alMs KIMEHTCKUX CTaHIMi Ha pasnmuuHoil ocHoBe (QT, Web, Java ..) ¢
MOJIKJIFOUEHUEM K LIEHTPAIIbHOMY CEPBEPY;
* TIOJIHOLIGHHBIM MEXaHWU3M pa3zefieHUs] MOJIHOMOYUN MEXIY MOJIb30BaTENsIMHU, MO3BOJISIONIHIMA
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3IUYHBIMU IIPaBaMU JIOCTYIIA K €r0 KOMIIOHEHTaM;
« THOKOe (OPMHPOBAHWE TPABWJ CHUTHATIHM3AIMA W YBEJAOMIICHUS C YYETOM U TIOAJIEPIKKOH



Pa3IMYHBIX CIOCOOOB YBEIOMIICHHUS,

+  TOJJCPXKKa IMOJIb30BATEIHCKOTO (DOPMUPOBAHUS MATUTPHI M IIPUQPTOBBIX MPEATOYTCHUN IS
uHTepderica BU3yaln3aluu;

+  TOJJEpPXKKa IMOJIb30BATEIHCKOTO (POPMUPOBAHUS KAPT COOBITUN MO Pa3inuHOE 00OpYyTOBaHHE
YIpaBJICHUS U MOJIb30BATEIIBCKUE MTPEATIOUTEHUS;

- mojaepxka mpoduiei mNoIp30BaTeNel, MO3BOJSIONIAS OMPENeNIsITh pa3lIUyHble CBOMCTBA
unTepdeiica Buzyanuzanuu (I[BETOBas ramma, MpU(TOBBIE OCOOCHHOCTH, IMPEANIOYTHUTEIBHBIE
KapThl COOBITHI);

-+ THOKOE XpaHEHHUE U PACIPOCTpaHeHHE OUOIUOTEK BUKETOB, KaIpOB U MPOEKTOB HHTEP(EHCOB
Bm3yanu3anuu B BJl, mommepxuBaembix cucremorr OpenSCADA; mpakTUYECKd MOIH30BATEIIO
HY>KHO TOJIBKO 3aperucTpupoBath noaydeHHyoo bJl ¢ naHHbIMu.

2. Kondurypanus u popmupoBanue unrepdeiico CBY

Cam Moaynbp HE COJCPXKHT HMHCTPYMEHTa BHU3yalnbHOTO QopmupoBanus untepdeiicos CBY,
OCHOBAaHHOIO Ha OJHOM M3 MEXaHM3MOB. Takue HHCTPYMEHTBI MOTYT HPEIOCTaBIATHCS MOIYJISMHU
KoHeuHOH Buzyanuzaimu CBY nanpumep, moaynem Vision Takoil HHCTPYMEHT MPEI0CTABISAETCS.

XoTs BuU3yalbHOTO HHCTpyMeHTa (opmupoBanuss CBY wMoxayneM He mnpenocraBisieTcs, JUIs
yIpaBIEHUS JIOTUYECKOW CTPYKTYypOl TMpenocTaBiseTcs UHTep¢eic, pealn30BaHHBII Ha OCHOBE
untepgeiica ynpasiaeHuss OpenSCADA, a 3HauuT JOCTYNHBIM JUIS HCHOJB30BaHUS B JIHOOOM
koH(puryparope cucrembl OpenSCADA. Jlnamoru sToro uHtepderica pacCMOTPEHBI Jajee B KOHTEKCTE
paccMOTPEHHUS ApXUTEKTYPbl MOJYJIS M €TO JTaHHBIX.

3. ApxuTekTypa

Jlrobas CBY mosxer paboTaTh B ABYX pexuMax — pa3paboTKU U HCIONHEHUs. B pexxume paspaboTku
dopmupyetcs untepdeiic CBY, ero KOMIOHEHTH W ONPEIEISIFOTCS MEXaHW3MBI B3auMOjeWcTBUsA. B
peXUMe UCIOTHEHUs BhINoyHAeTcs popmupoBanue untepdeiica CBY u npousBoauTcst B3auMoIeHCTBUE
C KOHEUHBIM I0JIb30BaTENIeM Ha OCHOBE pa3zpaboTanHbix CBY.

Wutepdeiic CBY dopmupyercs U3 KaapoB, Kaxk/Iblil U3 KOTOPBIX, B CBOIO ouepenb, GopMHUpyeTcs U3
3JIEMEHTOB MPUMUTHBOB HJIU IMOJb30BATEIbCKUX 371€MEHTOB HHTep(eiica. Ilpu 3TOM mosb3oBaTeIbCKUE
arIeMeHTHl nHTepdetica Takke GOPMUPYIOTCS U3 TPUMHTHBOB WM APYTHX MOJIB30BATEIBCKUX HJIEMEHTOB.
Takum oOpa3zoM oOecnieunBaeTCs HMEPAPXUYHOCTh U MOBTOPHOE HCIOJIB30BAHUA YyXkKe pa3pabOTaHHBIX
KOMIIOHEHTOB.

Kanpsl 1 nonp3oBaTenbCKkue IEMEHTHI pa3MeNialoTcsl B OMOiInoTekax BUIKETOB. 3 aneMeHToB 3THX
oubnnoTexk GhopMUPYIOTCA TPOEKTH HHTepdeiicoB koHeuHoi Bu3yanuzaimu CBY. Ha ocHoBe ke 3THX
MPOEKTOB (POPMHUPYIOTCS CEAHCHl BU3YyaTU3aIliH.

Omnucannas crpykrypa CBY npusenena Ha puc. 3.
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fAdpo OpenSCADA
™ 4

Puc.3 O600mEnnas crpykrypa CBY.

[annas apxutektypa CBY mno3Bossier peanns3oBarh NOJAEPKKY TPEX YPOBHEH CIIOXKHOCTH IIpolecca
pa3paboTku nHTEPHENCOB yIPaBICHHUS:

« @opmupoBanus uHTepdelica BY(Bu3yannszauuu M ymnpaBieHHs) C IOMOIIbIO OMOIMOTEKH
1a0JIOHHBIX KaJPOB IyTEM MOMEIICHUS a0I0OHOB KAAPOB B MPOESKT M HA3HAUCHUS TMHAMUKH.
« B nononHeHunu K nepBoMy ypOBHIO IPOM3BOAUTCA (OpMUpOBaHME COOCTBEHHBIX KaJIpOB Ha
OCHOBE OMOTMOTEKM MPOU3BOIHBIX M 0a30BBIX BHUKETOB. BO3MOXXHO Kak MpsMoe Ha3HAYCHHE
JMHAMUKHU B BUJDKETE, TaK U TIOCIeaytomee e€ Ha3HauYCHHE B TIPOCKTE.
+ B [jomomHeHMH KO BTOPOMY YPOBHIO TIPOM3BOJHUTCS CaMOCTOATENbHOE (OPMHPOBAHUE
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IIPOM3BOJHBIX BUKETOB, HOBBIX IIAOJOHHBIX KaJpoOB, a TaKXKe KaJpoB C HCIHOJIb30BAHUEM
MeXaHU3Ma OIMCAHUS JIOTMKH B3aMMOACUCTBHS M 00paOOTKM COOBITUH Ha OJHOM M3 SI3BIKOB
MIOJIB30BATENBCKOrO NMporpamMmmupoBanus cucreMsl OpenSCADA.

3.1. Kaapsl u 3j1eMeHThI 0TOOpakeHusI(BUIKETHI)

Kanp — 3T0 0KHO, HEMMOCPEICTBEHHO MPEAI0CTaBIstoIIee HHHOPMAIMIO 110JIb30BATENI0 B rpadudeckoit
W/ TEKCTOBOM (opme. ['pynma B3anMOCBS3aHHBIX KagpoB ()OPMHUPYET LENBHBIA ITOJIb30BATEIbCKUI
unrtepdeiic BY.

Conmepxumoe kaapa (GopMupyercs U3 JIEMEHTOB OTOOpaKeHHs(BHIKETOB). BUIKETBI MOTYT OBITH
0a30BBIMH TPUMHUTHBAMU (pa3jIUYHbIE IUIOCKHE (UTYpBI, TEKCT, TPEHA W T.A1.) ¥ TPOU3BOJHBIMHU
(chopmupoBaHHbIe U3 0a30BBIX WM JAPYTHX MPOU3BOJHBIX BUKETOB). Bece BUIKETHI TPYNIMPOBAHBI 110
oubnuorexkaM. B mpouecce paboThl 1MosIb30BaTENh MOKET (HOPMHUPOBATH COOCTBEHHbIE OMOIMOTEKU
MPOM3BOIHBIX BHKETOB.

CoOCTBEHHO KaJp TakXKe SIBJSETCS BHKETOM, KOTOPBIH HMCHOJB3YETCS B POJIM KOHEYHOTO 3JIEMEHTa
BU3yaIU3alMM. A 3TO 3HAYUT, YTO OMOIMOTEKM BUJXKETOB MOTYT XpPaHUTh M 3aroTOBKU KaJpoB, U
1a0JIOHBI PE3yIbTHPYIONINX CTPAHHIL MTOJIB30BATEIBCKOI0 HHTEpdeiica.

Kanper 1 BHIKETHI SBISIFOTCS MMACCHBHBIMHU 3JIEMEHTAMH, KOTOPBIE OOBIYHO HE COJEpKaT CBsI3ed C
TUHAMHUKOW W JPYTUMH KaJpaMd, a TOJIbKO MPEIOCTaBISAIOT MH(OPMAIMIO O CBOMCTBAX BUKETa U
XapakTepe IUHAMUKH(KOH(PUTYpAIMK), MOAKII0YAeMON K CBOWMCTBaM Kajapa. AKTUBHPOBAHHBIE KaJpHI,
T.€. COJIeprKaIllhe CChUIKM Ha JMHAMUKY U aKTUBHbBIE CBSI3HU, (POPMUPYIOT MOJIH30BATENLCKUN UHTEpPEIc 1
XpaHATCS B MPOEKTax. B HEKOTOPBIX Ciiydyasx BO3MOKHO MPsIMOE HAa3HAYCHHE NUHAMHKU B 3arOTOBKaX
KaJIpOB.

[Tpou3BoiHBIE KaJIpbI/BUIXKETHI MOTYT COJAEpXkaTb JIpyrue BUIKETHI(BIOXKEHHBIE), KOTOpPbIE MOTYT
OBITh CKJIEEHBI(CBSI3aHbl) JIOTUKOW OJUH C JAPYTUM C IOMOILBIO OJHOTO M3 SI3bIKOB I10JIb30BATEIHCKOTO
nporpamMMupoBanus, joctynHoro B cucreme OpenSCADA (puc.3.1.1).
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Puc.3.1.1 IIpumMep cTpyKTypbl IPOU3BOTHOTO BUIKETA.

Bumpker siBiisieTcs 3JIeMEHTOM, IOCPEACTBOM KOTOPOTo 00eCIeynBaeTCs:
+ BH3yaJM3alus olepaTUBHON U apxuBHOU nHpopmauuu Beaenus TII;
+ CUTHanu3auus npo HapyueHus senenus TII;
+ IepekitoueHue Mexay kagpamu TII;
* yIpaBJjieHHE TEXHOJOTHYECKUM 000pyAoBaHHEM U napamerpamu Beaenus TII.

Hacrpolika u cBsI3bIBaHHE BUHKETOB IPOU3BOJUTCS IIOCPEACTBOM MX CBOMCTB. POIUTENBCKUM BUIKET
U BWDKETHL, COJEpKaliMecs B HEM, MOTYT JIOTOJHSTHCS IOJIb30BaTEIbLCKUMU CBoOiicTBamu. B
HOCJEICTBUM IOJb30BATENIBCKUE M CTATUYECKHE aTPUOYTHI CBA3BIBAIOTCS CO CBOMCTBAMH BIIOYKEHHBIX
BUJIKETOB MOCPEACTBOM BHYTpPEHHEW JIOTUKU. [lig oToOpaskeHus: TUHAMHKH (T.€. TEKYIIUX U apXHUBHBIX
JTAHHBIX) CBOWCTBA BHUKETOB JMHAMU3HUPYIOTCS, T.€ CBS3BIBAlOTCA C aTpuOyTaMu MapameTpoB
OpenSCADA wunu cBoWcTBaMHM Jpyrux BHUDKETOB. lcmonib3oBaHue [71si CBSI3bIBAHUS BJIOKEHHBIX
BHUJKETOB BHYTPEHHEU JIOTMKON JOCTYNHBIX SI3BIKOB MOJb30BATEICKOTO IMPOrPAMMHUPOBAHMS CUCTEMBI
OpenSCADA cHMMaeT BONpOC peain3alliyl CIO0KHOM JIOTMKU BH3YyallM3alliu, 0OecrieurBasl TEM CaMbIM
BBICOKYIO THUOKOCTb. IIpakTHuecku MOKHO CO3/4aBaTh IOJHOCTHIO JUHAMHM3HPOBAHHBIE KaApbl CO
CJIO’KHBIMU B3aUMOCBSI35IMU Ha YPOBHE MOJI30BATENS.

Mexny BUIDKETAMH Ha pa3iIW4HbIX YPOBHSIX HMEPAPXUHM BBICTPAUBAIOTCS JOCTATOYHO CIIOXKHBIE
HACJICJICTBEHHBIC CBSI3M, KOTOpBIE OINPEAETSIOTCS BO3MOXKHOCTBIO HCIOJB30BAaHUS OIHHUX BHJIKETOB
APYyruMu, HauuHasa C 6H6JII/IOT€“-IHOFO BHJ’KE€TAa U 3aKaH4YMBas1 BHUKCTOM CCaHCa. IL]IH PA3BACHCHUA 3THUX
0COOEHHOCTEH B3amMMOJEUCTBUS Ha puc. 3.1.2 m300pakeHa MCUYEPNBIBAIOIIAS KapTa «HCIOIB3YIOIIETO)
HaCJEe0BaHUS.
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ApUMUMUE

LW

OUBAUDMEYH.
audxem

LW ||

KoHmelHepH.
BuBAUOmeyH. suckem

audxem

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

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

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

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

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

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

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

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

Puc.3.1.2 Kapra «#cnons3yromero» Hacae0BaHusI KOMIIOHEHTOB KOHIICTIIINH/ IBHKKA

Ha ypoBHE ceaHCOB BUIXKET COJAEPKUT KaJap 3HAYCHUH MpoLeayphl 00cuéTa. ITOT KaJip HHUIIMHPYETCS
U WCIIOJIB3YETCS B ClTydae HaJIU4Us MPOIeIyphl 00cuéTa. B MOMEHT HHUIIMAIH3AIUH CO3/1aETCs IIEPEUCHb
[apaMeTPOB MPOLEAYPbl U BBINOJHACTCA KOMIWIALKS MPOLEAYpPbl C 3TUMHM MapameTrpaMyd B MOJIYIIE,
peaM3yIoNeM BBIOPAHHBIM S3BIK MPOTPAMMHPOBAHUS W 3aKOJWPOBAHHBIM IIOJIHBIM UMEHEM BHJIKETA.



10

CxoMmnunupoBanHas (yHKIUS MOAKIIOYAETCS K KaJpy 3HAuYeHUU mpouenypsl obOcuéra. [lanee
BBITIOJIHSIETCS] BBIUUCIIEHUE C IEPUOJIMYHOCTHIO CEaHCa.

Brruucnenne n 00paboTka BUKETa B 1IEJIOM BBITIONHSAETCS B CIICAYIOIICH TOCIEI0BATEIHHOCTH:

BbIOMpAETCsl COOBITHS, TOCTYIHbIE HA MOMEHT BBIUMCIICHUS U3 aTpudyTa “event” BUIKETA;
COOBITHSI 3arpy’Kal0OTCs B ITapaMeTp “event’” KaJapa BEIYUCIICHHS,

3arpy’karoTcsl 3HAUYCHMS 110 BXOHBIM CBS35M B KaJip BHIYHUCIICHUS;

3arpy’KaloTcsl 3HAYCHHUs CIICHUABHBIX IMepeMeHHbIX B kanp Bbruucienus (f frq, f start u

f stop);

3arpy>KaroTcs 3HAUCHHUsI BEHIOPAHHBIX MapaMEeTPOB BUDKETA B KaJp BHIYMCICHUS;
BBIYHUCIICHHE;

BBITPY3Ka 3HAYCHHI KaJipa BIYUCIICHUS B BEHIOpAHHBIC TapaMeTPhl BUIDKETA;
BBITPY3Ka COOBITHS M3 MapaMeTpa “event” Kajpa BEIYHCICHHUS;

00paboTKa COOBITHI U Mepeaaya HeoOpabOTaHHBIX Ha YPOBEHb BHIIIIE.
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3.2. IIpoekTt

HemnocpenctBenHass KOHGHUrypausi ¥ CBOHCTBa KOHEYHOTO MHTepdelica BU3yalnn3aliy COAepKaThCs B
npoekTe uHTepdeiica Buzyanuzanuu CBY. MoxeTr ObITh CO31aHO MHOXECTBO NMPOEKTOB HHTEp(dercoB
BU3YaTU3aIHH.

Kax/ip1if mpoekT BKIIIOYAET Kaapbl U3 OMOIMOTEK KaapoB/BumakeToB. Kaap npeaocTaBisieT HHCTPYMEHT
JUISL IPUBSA3KU JUHAMMKHU K ONMCAHHBIM B HEM cBOMCTBaM. Bce cBoMCTBa Kajpa MOTYT ObITh CBS3aHBI C
JUHAMUKOM MM pa3pelieHbl KOHCTAHTaMH, a MOTYT BBICTYNAaTh B pOJM IIabjIoHA A1 (GOPMHUPOBAHUS
IPOM3BOJHBIX CTpaHull. DaKTUYECKH KaXAbId KaJap MOXET COJEp)KaThb MHOXKECTBO CTPAaHUIl C
CcOOCTBEHHOM MWHAMUKOW. JlaHHBI MEXaHM3M TO3BOJISIET MPEICIHHO YIPOCTUTH IPOIECC CO3IaHUS
OIHOTHUIHBIX KaapoB umHxeHepoM ACY-TII win nons3oBateneM cucreMbl OpenSCADA g nmpocToro
MoHMTOpUHTa. [lpuMepoM TakuMX OJHOTUIHBIX KaJIpOB MOTYT OBITb: TPYIIIbI KOHTYPOB, TI'PYIIIBI
rpauKoB, MPOTOKOJIBI M pa3IM4yHbIEe CBOJAHBIC TaOIMIbl. MHEMOCXEMBbl TEXHOJIOTHYECKHUX IPOLECCOB
PEIKO MOATMAIAIOT MO TAKYIO CXeMy U OyayT (popMUPOBATHCS MPSIMO B OMHCAHUU KaJIpa.

Jlis mpenocraBieHUs BO3MOKHOCTH CO3JIaHMsI CIIOKHBIX Hepapxuueckux HHTepgeiicoB BY kaapsl,
IIOMEIEHHBIE B IPOEKT, MOTYT TIPYIIHUPOBATHCS IIyTEM MMEHOBAaHUS B HMEPAPXUUECKOM BHJIE H
COOTBETCTBYIOIIECH BH3yaJdu3allMM B BHJE JepeBa. B mpuaady Kk 3TOMy NpeayCMaTpUBAETCS MEXaHU3M
ACCOLIMAaTUBHOTO OIMCAHMS BbI30BA KaJIPOB IIOCPEICTBOM PETYJISPHBIX BBIPAKEHHI.

[Tpumep mepapXW4ecKOro MpPEeICTaBICHHUS KOMIIOHEHTOB IpOEKTa Kiaccuueckoro uHTepdeiica BY
TEXHOJIOTHYECKOT0 MPOLEcca C OMMCAHUEM BBIPAXKEHUH CTaHIAPTHBIX BHI30BOB IPUBEEH Ha puc. 3.2.

r0OC1: CTyneHe HW3KOTD OaBNEHWA

kU102

EKUQU?
kU302

Hadr: Mpynnel kagpoe

LGraph: [pynnel rpadivukos

FWMH: Muemocxemel
U101 OC1 MH_KU101
kU2 OC1 MH.KU201
kU3 M OC1 MH. K301
Hadr: Mpynnel kagpoe 0OC1 Kadr
LGraph: Mpynnel madiukos OC1 Graph
LOC2: CTyneHk BEICOKOrD A3BNeHHA
FWMH: MHemocxemel
QC2MH.KU102

OC2MH.KU202
OC2MH.KU302
OC2 Kadr

QOC2.Graph

KoHTeiiHep — BupTyanbHelid KOHTE iHED BWOXETOR
Kanp — PeantHeii Bngxer

MpUMEpk! BbI30BOB

« Tuna kagpa HesasucumMo oT obbekTa curHanuaaun (OC):
Tekywan:  OC1.MH.KU101
Bl z0E: * Kadr
Pesynetat: OC1.Kadr. KU101_1
+ Npyroro OC ¢ coxpadeHyem THNa Kagpa:
Tekywan:  OC1.MH KU1
Bbiz0E: ocar

Peaymerat; QC2.MH.KU102

Puc.3.2 Uepapxuueckoe mpeacTaBieHNs KOMIIOHEHTOB MPOEKTa Kilaccuueckoro uurepgeiica BY
TEXHOJIOTUYECKOT0 MpoLecca.
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B coorBerctBUM c puc.3.1.2 00BEKTHl ceccuM NpPOEKTa HACIeAYIOTCS OT aOCTPAaKTHOTO OO0bEeKTa
“Widget” ¥ MCHONB3YIOT COOTBETCTBYIOIIME OOBEKTHI MpoekTa. Tak, ceccust («Session’) HUCHONB3YET
mpoekT («Project”) u popmupyet pa3BEépHyToe nepeBo Ha ocHoBe Hero. CtpaHuiia nmpoekra “Page” mpsmo
ucnonb3yetcst cTpanuleil ceccun «SessPage". OcranpHble 00bekThl («SessWdg'") pa3BopaunBaroTcsi B
COOTBETCTBUU C UEPAPXHUEH DIIEMEHTOB CTpaHUIlsl (puc.3.1.2).

B nononnenue k ctaHIapTHBIM CBOMCTBaM aOcTpakTHOro Bupkera («Widget») a1eMeHThl CTpaHuILbl U
CaMHU CTpPaHULbI CECCUHU IOJY4YarOT CBOMCTBA: XpAaHEHUs KaJpa 3HAYCHUN BBIYMCIUTEIIBHON NPOLEAYPHI,
obcuéra mporeayp M MexaHu3M o0paboTku coObITH. CTpaHUIBI CECCHMM B JOMOJHEHUE KO BCEMY
coJiepKaT KOHTEHHep CIenyromuX Mo uepapxuu crpanuil. Ceccus B 11eJIOM OOCUUTHIBACTCA C YKa3aHHOMN
NEPUOAUYHOCTBHIO U B [1OCIIEI0BATEIbLHOCTH:

+  «Crpannna BepxHero ypoBHsa» -> «CTpaHHLa HUKHETO YPOBHS»
«  «Buker HUXKHETO YpOBHA» -> «BHIKET BEPXHETO YPOBHS»

Takas moaWTHKA TMO3BOJISICT O6XOI[I/ITB CTpaHHUIbl B COOTBCTCTBHUH C I/Iepapxneﬁ, a COOBITHSIM B
BUJPKCTAxX BCIUIBIBATH HA BEPX 3a OJJHY UTCpAlHIO.

B ceccum peannzoBaHa nojjiep:kka crieluaibHbIX CBOWCTB CTPAHUIL:
+ Container — cTpaHuLa SIBJIETCS] KOHTEHHEPOM JIJIsl HUKEJISKAIIUX CTPAHUILL;
« Template — ctpanuua SBISAETCS MAOIOHOM IS HIDKEJIKAINX CTPAHMII;
« Empty — mnycras, HeaKkTUBHas, CTPAaHUIA; A3TO CBOWCTBO MHCIIOJB3YETCS COBMECTHO CO
cBoiictBoM Container Al OpraHU3alMK JOTUYECKMX KOHTEHHEPOB.

Ha ocHoBe 3THX CBOWCTB peann30BaHbl CIEAYIOUINE TUITbI CTPAHMII:
- Standard — CrangapTHas cTpaHuna (HE YCTaHOBIEHO HHM OJHO W3 CBOWCTB). SIBiseTcs
ITOJIHOLICHHOM KOHEYHOM CTPaHULIECH.
+ Container — IlonHol1IeHHAas CTpaHUIIA CO CBOMCTBOM KoHTelHepa (Container).
 Logical container — Jlorndeckuii KOHTeWHep, (aKTUYECKH HE SBISIONIUICS CTpaHHULEH
(Container|Empty). BpInonHsieT CBOHCTBO NPOMEXKYTOYHOTO U TPYNIHUPYIOIIETO 3JIEMEHTa B
JIEpPEBE CTPAHHIL.
« Template — Crtpanuna mabnon (Template). Unctas mabioHHAs CTpaHUIIA UCTIOIB3YETCS IS
onucaHusi OOUINX CBOMCTB M JOOMPEIEICHUS UX B YACTHOM IMOPSAIKE BO BIOKEHHBIX CTPAHUIIAX.
« Container and template — Ctpanuna mabnon u koutenep (Template|Container). CoBmemmaet
(hyHKIIMM 1a0JI0HAa U KOHTEHHEepa.

[lepexitoueHue, OTKpBITHE, 3aMEIIEHWE M HaBUTAIMS [0 CTPAaHMUIIAM pEaM30BaHbl Ha OCHOBE
00paboTKH COOBITHI TIO CIICHAPHIO B aTpHOyTe aKTUBHOTO BUKeTa “evProc”. Cuenapuit 3Toro atpudyra
3alMCBIBAETCS B BUJIE CIIMCKA KOMaHJ C CHHTAKCUCOM: <event>:<evSrc>:<com>:<prm>. ['z1e:

« event — OXKHUIAEMOE COOBITHE;

+ evSrc — MyTh BIOXXEHHOTO BUJ[)KETa-UCTOYHUKA COOBITHS;
« CcOom — KOMaH/la CECCUH;

.+ prm — mapameTp KOMaH/bl;

Peayn3oBaHbl ClieayrOIINe KOMaH/IbI:
« open — OTkpbITHE cTpaHuibl. OTKpbIBacMas CTPaHHIIA YKAa3bIBAETCS B MapamMeTpe <prm> Kak
Ha TpsSAMYIO, TaK U B BUE 1abaoHa (Hampumep: /pg_so/1/*/*).
« next — OTKpbITHE cenyromieii ctpanuibl. OTKpbIBacMasl CTpaHHIIA YKa3bIBACTCS B MapameTpe
<prm> B B¢ adoHa (Harpumep: /pg_so/*/*/$).
« prev — OTKpBITHE NIPEabIAYIICH cTpaHuIlbl. OTKpbIBacMasl CTPaHUIIA YKa3bIBACTCS B MapaMeTpe
<prm> B BHjie 1abioHa (Harpumep: /pg_so/*/*/$).

CrnenuanbHbIe CHMBOJIBI TIA0JIOHA PacIM(POBBIBAIOTCS CIEAYIOIUM 00pa3oM:
« pg so — TpsMoe uMsA TpebyeMol cTpaHuipl ¢ mnpeduxkcom. Tpedyer 00s53aTeTLHOTO
COOTBETCTBHS M UCIIOJIb3YETCS A UACHTU(DUKAIIMY MPEABIAYIIECH OTKPBHITOM CTPAHMIIBI;
« | — vMs HOBOHM CTpaHHUIBI B 00meM mytu 6e3 mpedukca. IrHopupyercst ipu oOHapyKeHUH
MPEbIAYIIEH OTKPBITOM CTPAHUIIBI;
« *— crpanuna 6epércsi C UMEHH MPEabIIyIIeH OTKPHITON CTPAHULIBI WM MOJICTABISAETCS MepBast
JIOCTYTIHAs CTPAHMIIA, €CJIM MPeIbIAyIas OTKPbITasi CTpaHUIA OTCYTCTBYET;
+ 8 — yKa3pIBaeT Ha MECTO OTKPBITOH CTpaHMIIbl, OTHOCUTEIHHO KOTOPOH HEOOXOIMMO HMCKATh
CJIEYIOIYIO WJIM MPEAbLAYIIYIO.
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Jyis noHuMaHust paboThl MEXaHU3Ma IMAOJIOHOB MPUBEIEM HECKOJIBKO PEAbHBIX IIPUMEPOB:
« Ilepekntouenue 06veKma cueHaIU3AYUU:
Komanna: open:/pg_so/2/*/* beino: /pg_so/pg_1/pg mn/pg 1 Crano: /pg_so/pg 2/pg mn/pg 1
« [lepexmouenue suoa:
Komanpna: open:/pg_so/*/gkadr/* Bruto: /pg_so/pg_1/pg mn/pg 1 Crano:
/pg_so/pg_1/pg_gkadr/pg 1
«  Credyrowas/npedvloywas Cmpanuya euoa.
Komanna: next:/pg_so/*/*/$ beino: /pg_so/pg_1/pg_mn/pg 1 Crano: /pg_so/pg_1/pg_mn/pg 2

B kauectBe mpumepa mpuBeAéM creHapuii oOecneueHHst paOOThI IJIaBHOM cTpaHUIBl UHTEpdeiica

II0JIb30BATECIIA:
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 ¢ BBIIEONMMCAaHHBIM MEXaHU3MOM Ha ctopoHe Buzyanm3aiuu (RunTime) moctpoena noruka
perynupyomas, KakuMm 00pa3oM OTKpBIBaTh CTpaHuUIlbl. JIorMKa mocTpoeHa Ha CIeAYIOMIMX aTpudyTax
6a3oBoro aneMeHTa “Box”:

+ pgOpen — llpusnak «CTpaHuLa OTKPBITAY.

«  pgNoOpenProc — llpusnak «VICnoJIHATH CTpaHUIly AaK€ €CIIM OHA HE OTKPBITAY.

« pgOpenSrc — ColepX UT aapec BHUIKETA WU CTPAHMIBI, OTKPBIBIIECH TeKyilyro. B ciaydae
BJIO)KEHHOTO KOHTEMHEPHOr0 BHJIKETa 3/1eCh COACPKUTCA aJapec BKIOUYAaeMOM CTpaHuibl. Jliis
OTKPBITHS CTPAHUIIBI U3 CKPHUIITA JOCTATOYHO 3/I€Ch YKa3aTh aapec BUIHKETa-UCTOYHUKA OTKPBITHS.
+ pgGrp — I'pynna ctpanui. Mcnonb3yeTcs i CBSI3KU KOHTEHHEPOB CTPAHUI] CO CTPAHUIIAMU B
COOTBETCTBHH C OOIIEH TPYIIION.

Jloruka onpezaeneHus cnoco0a OTKPBITHS CTPAaHUL] paboTaeT CIeAYIOIINUM 00pa3oM:
+ €CIIM CTPaHMIIA MMEET TPYIIy “main” WM COBMAJAaeT C TPYNION CTPAaHUIIBI B TJIaBHOM OKHE
WM HET CTPaHUIbl HA TJIABHOM OKHE, TO OTKPbIBAaTh CTPAHUILY B INIABHOM OKHE;
*+  €CJIM CTPAaHMLIA UMEET IPYIITY, KOTOpask COBMANAET C IPYNIION OAHOIO U3 KOHTEMHEPOB TEKYLIEH
CTpPaHUIbl, TO OTKPHITH B 3TOM KOHTEUHEPE;
+ €CJIM MCTOYHUK OTKPBITHS CTPAHMLBI COBIAJAET C TEKYIIEW CTpaHUILIEH, TO OTKPBITH B BHJE
JIOTIOJIHUTENBHOIO OKHA HaJ TEKYIEH CTpaHULEH;
+ IepefaTh BBI30B HA 3alpPOC OTKPHITHS JOMOJHUTEIbHBIM OKHaM ¢ 00pabOTKOM y KaKIoro Io
NIEPBBIM TPEM ITyHKTaM;
+ €CIIH HHUKTO U3 POJCTBEHHBIX OKOH HE OTKpbUI HOBYIO CTpPaHMIy, TO OTKpPBITh €€ Kak
POJICTBEHHOE OKHO IVIABHOI'O OKHA.
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3.3. Ctiin

M3BeCTHO, YTO YeIOBEK MOXKET MMETh MHAMBUAYaJIbHbIE OCOOEHHOCTH B BOCHPHUATHM rpadudecKkoit
uHpopmanuu. Ecinu 3TH 0COOEHHOCTH HE YYUTHIBATh TO MOKHO IOJyYUTh HENPHUATHE U OTTOPIKEHHE
nosip3oBarenst k uHtepdeiicy BY. Takoe Hempusitue W OTTOpKEHHE MOXKET MPHUBECTH K (paTaabHbIM
omnOkaM npu ympasieHun TII, a Taxke TpaBMUpOBaTbh YellOBEKa IOCTOSHHON paboTON C Takum
unrepdeiicom. B SCADA cuctemax mpHUHSATH COTJIAIICHHUS, KOTOPBIE PETIIAMEHTHPYIOT TpeOOBaHMS 110
CO3J1aHMI0 YHUGUIMPOBaHHOrO MHTepdelica BY HopmanbHO BOCIpHHMMAeMOro OOJIBIIMHCTBOM JIHOACH.
[Tpu 3TOM MpaKTHYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIIOIeH ¢ HEKOTOPHIMU OTKIOHCHHUSIMH.

C uenpio y4ecTb 3TO OOCTOSITENLCTBO, U MPEIOCTABUTH BO3MOKHOCTHh IEHTPATM30BAHHO U MPOCTO
W3MEHATh BU3YyallbHBIE CBOICTBa MHTep(elica, MPOEKTOM MpeaycMaTpUBACTCS peanu3alus MeHeIKepa
cTuieit uaTepdeiica BU3yaan3aimm.

[Tonb3oBaTeneM MOKET OBITH CO3MAHO MHOXECTBO CTHJICH, KaXKIbI U3 KOTOPHIX OyAeT XpaHWUTh
I[BETOBBIC, MPU(TOBBIC U JIPYrHe CBOWCTBA JIEMEHTOB Kajpa. [IpocTas cMeHa CTHIIS MO3BOJHUT OBICTPO
npeoOpa3uth uHTEpdeiic BY, a BO3MOKHOCTh Ha3HAUYCHHs] WHAMBUIYAJTbHONW CTWJIS JUISI TIOJB30BaTElIs
MO3BOJIUT YYC€CTb €TI0 HHAWBUAYAJIbHBIC OCO6CHHOCTI/I.

Jnst peanuzaruy 3Toi BO3MOKHOCTH, TIPH CO3IaHUH KaJIpOB, HEOOXOUMO JIJII CBOMCTB I[BETA, MpudTa
U Jpyrux ycTaHoBUThH napamerp «Kondurypamus» (tabnuiel Bo BKiIagke «O0padoTka») B 3HaueHue «M3
ctis»y (puc.3.7). A B mapamerpe «KoHpurypanuoHHslii mabaon» yka3ath HASHTHPUKATOP OIS CTHIIS.
Jlanee 3TO moje aBTOMATHYECKHU MOSBUTCS B MEHEIKEpe CTHICH M ero MOXHO OyneT TaM MEHSATb.
Menemkep cTuiIeld JOCTYIEH Ha CTpaHMLE KOH(Urypauuu npoekTa Bo BKiagke «Crtummy» (puc. 3.3). Ha
9TOM BKJIAJKE MOXHO CO3[aBaTh HOBBIE CTWIM, YJAJATh CTapble, U3MEHATh MOJS CTHISA U yAAIATh HE

HYXXHBIE.
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Puc. 3.3 Bxnaaka 'Ctunu' cTpaHUIbl KOHQUTYPAITUH IPOCKTA.
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B nenoM ctunm nocTymHbl HauMHAsg ¢ YpOBHS IpoekToB. Ha ypoBHe OMOIMOTEK BHIKETOB MOXKHO
TOJILKO OTPENeNATh MOJS CTHiIeH y BuKeToB. Ha ypoBHe mpoekTa mpu BBIOOpE CTHIIS BKIIIOYACTCS
paboTa co CTHJISMHU, YTO HPEANOJaraeT JOCTYI K IOJISIM CTHJIEH BMECTO HETOCPEICTBEHHBIX 3HAUYEHUI
aTpuOyToB. DAaKTUUECKU 3TO O3HAYAeT, YTO NPU UYTEHUU WJIM 3alUCH aTpuOyTa BHUJDKETa yKa3aHHbIE
orepanuu Oy1yT OCYLIECTBISATHCS C COOTBETCTBYIOIIMM I10JIEM BHIOPAHHOTO CTHIISL.

[Ipu 3amycke mpoekTa Ha HCIOJHEHHUS OyIeT HMCMOJb30BaH YCTAaHOBIEHHBIM B MPOEKTE CTUIb. B
MOCIICAICTBHH TIOJIB30BATENIb MOXKET BBIOpATh CTHIIb M3 MEPEUHs JTOCTYIHBIX. BRIOpaHHBIN TOIB30BATEIIEM
CTHJIb OYZIeT COXpaHEH U MCIIOJIb30BAH MPH CIEAYIOLIEM 3aIyCKe MPOEKTa.

3.4. CoObiTHs, HX 00PAOOTKA U KAPTHI COOBITHI

YuuThIBas CHEKTp 3adad I KOTOPBIX MOXET Hucnojb3oBathesi cucteMa OpenSCADA, HyXHO
NpeAyCMOTPETh M MEXaHWU3M YIPABICHUS HHTEPAKTUBHBIMH II0Jb30BATEIBCKUMU COOBITHSIMU. ITO
CBSI3aHO C TEM, YTO MPH PEIICHUH OTIACIBHBIX 3aJau BCTPAMBACMBIX CHCTEM YCTPOWCTBA BBOJAA M
yIpaBJIEHUS] MOTYT 3HAYUTEIBHO OTIMYaTcs. BrpodyeM 0CTaTOYHO B3TJISHYTh Ha OOBIYHYIO O(PHCHYIO
KJIaBHATYypPy M KJIaBHATypy HOYTOyKa 4TO Obl CHATH JIFOOBIE COMHEHHS O HEOOXOAMMOCTH MEHEIKepa
COOBITH.

Menemxep coObITHI TOJKEH paboTaTh, UCIONIB3Ys KapThl coObITHl. KapTa coObITHII — 3TO criMCOK
MMEHOBAHHBIX COOBITMH C YKa3aHHEM €ro NnpoucxokiaeHus. [IpoucxokaeHueM coObITHS MOXKET ObITh
KJIaBHATypa, MaHUIYJISITOP MBIIIH, [UKOUCTUK U T.A. IIpn BO3HUKHOBEHHH COOBITHS MEHEIKEp COOBITHIA
UIIET €ro B aKTUBHOW KapTe M COIOCTaBIseT ¢ UMEHeM coObITus. COMOCTaBICHHOE UMsI COOBITHS
MIOMEIIAeTCsl B o4Yepeab Ha 00paboTKy. BHKeTsl B 3TOM cilydae OJDKHBI 00padaThiBaTh MOJIYYECHHYIO
odepeib COOBITHIA.

AKTHBHas KapTa COOBITHH yKa3bIBaeTCsl B MPO(UiIe KaXJI0To MOJb30BaTeNsl WIM YCTaHABIUBAETCS MO
YMOJIYaHHUIO.

B nienoM mperycMOTpeHbI YeThIpe THITA COOBITHIA:
« coObITHs 00pa3oB CBY (npedwukc: ws_), HampuMmep, COOBITHE HAXKATUS KHOTIKUA — Ws_BtPress;
 KJIaBuIIHbIE cOOBITHS (mpedukc: key ) — Bce cOOBITHS OT KJIAaBHATYphl U MBI B BUAC —
key presAltl;
*  TIOJI30BATEIBCKUE COOBITHS (TMpeduKCc: usr ) TeHEepUpPYIOTCs TOJb30BATEIEM B IPOIEIypax
00cuéTa BUIKETOB;
+ ManvpoBaHHBIE COOBITHA (TIPEePUKC: map ) — COOBITHS, TTOTyUYECHHBIE U3 KAPThl COOBITHIA.

CaMo cOOBITHE TPEJICTaBIsICT Majlo HH(POpPMAIMH, OCOOCHHO €Ciau ero o0paboTKa MPOMCXOIUT Ha
YpOBHSX BbIIE. [l OMHO3HAYHOW WACHTU(UKAIMUA COOBITUS M €ro HMCTOYHHKA COOBITHE B IICIIOM
3aMMChIBACTCS CIIEMyOIUM oopazoM: «ws_BtPress:/curtime». I'ne:

ws_BtPress — coObITHE;
/curtime — TyTh K JJOYCPHEMY IJIEMEHTY, CTCHEPHUPOBABIIIETO COOBITHE.

B Ttabmmue 3.4 mpuBen€H mepedeHb CTaHIAPTHBIX COOBITHH, MOAAEPKKAa KOTOPBIX JIOJDKHA OBITh
oOecniedyeHa B Bu3yanusatopax CBY.
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Taonuya 3.4. CtannapTHble COOBITHS

Id ‘Olmca}me

Knasuamypnvie coovimus: key_[pres|rels][Ctrl|Alt|Shift] {Key}

*SC#3b CkaH KOJi KJIaBUIIIH.

*#2cd5 Ko He nMeHOBaHHOH KIaBHUILIH.

*Esc “Esc”.

*BackSpace VY nanenus npeablAyIero CUMBoJIa — “<--».
*Return, *Enter BBox — “Enter”.

*Insert BcraBka — “Insert”.

*Delete VY nanenue — “Delete”.

*Pause [Tay3a — “Pause”.

*Print [Teuats skpana — “Print Screen”.

*Home Jom — “Home”.

*End Komner — “End”.

*Left BrieBo — “<-».

*Up Beepx — """

*Right Bmpaso — “->".

*Down Bams - "V/".

*PageUp Crpanunbl BBepx — «PageUp".

*PageDown Crpanuus! BHu3 — «PageDown".

*F1 — *F35 OyHkmoHanbHas kinasuma ot “F1” mo “F35”.
*Space [Tpoben — “ «.

* Apostrophe Amoctpadp —"".

* Asterisk 3BE370UKa HA IOMOJHUTEILHOM T0JI€ KJIaBHATyphl — "*"'.
*Plus [Troc Ha TOTIOTHUTETHLHOM T10JIEe KIIaBUATyphl — "+,
*Comma 3amgras — “,".

*Minus Munyc — “-".

*Period Touka —".".

*Slash Hakmonnast wepra — "\".

*0—*9 Hudpa ot “0” go “9”.

*Semicolon Touka ¢ 3ansaroi — “;".

*Equal PaBno —"=".

*A—-*Z KnaBumm OykB naTuHckoro angasuta ot “A” 1o “Z”.
*BracketLeft JleBas xBagpatHas ckobka — "[".
*BackSlash OOpatHast HAKJIOHHAsI JTMHUSA — «/».
*BracketRight [IpaBas kBampaTHas ckoOka — "]".
*QuoteLeft JleBas xaBbIuka — “'"'.

Cobvimus kraguamypro2o goxyca.

ws_Focusln @DoOKyC MOJTYyYEH BUIIKETOM.

ws_FocusOut @DoKyC yTepsiH BUJIKETOM.

Mbobiwunsie coobimusi:

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

Midle] Haxara/oTnyiieHa KHOMKa MBIIIIH.

key mouseDDbIClick JIBoliHO€ Ha)kaTUE JI€BOW KHOMKH MBIIIIH.

Cobvimus npumumusa snemenmapnoi gucypol EIFigure:

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

Cobvimus npumumuea s1emenmos gopmul FormElL:

ws_LnAccept Y CTaHOBJIEHO HOBOE 3HAYEHHUE B CTPOKE BBOJA.
ws_TxtAccept N3MeHeHo 3HaueHne pelakTopa TEKCTA.
ws_ChkChange CocrosiHue (ha)xka U3MEHEHO.
ws_BtPress Knonka nHaxara.

ws_BtRelease Knomnka ormymeHa.
ws_BtToggleChange W3meHeHa BAaBIE€HHOCTh KHOIIKH.
ws_CombChange W3meHeHo 3HaueHue moisi BIOopa.
ws_ListChange W3MeHeH TeKyIuid 2JIEMEHT CITUCKA.
ws_SliderChange N3menenune moioxeHus ciaiaepa.

Cobvimus npumumuea meoua-konmenma Media:

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

CoOBITHS SBIAIOTCS OCHOBHBIM MEXaHHU3MOM YBCAOMIICHHA U AKTHBHO HCIHOJB3YIOTCA JIA
OCYIIIECTBJICHUS] B3aMMOJIEUCTBUS C MoOjb3oBaTeneM. J[ias oOpaboTku cOOBITHH MperyCMOTPEHBI JBa
MEXaHMU3Ma: CLIEHapUH YIPABJIEHUS OTKPBITUEM CTPAHMIL U BBIUMCIIUTEIbHAS IPOLIENAYPa BUKETA.

Mexaansm «CHeHapu# yIpaBlIeHUs OTKPBITHEM CTPAHHID» OCHOBAaH HAa 0a30BOM aTpuOyTe BHDKETA
“evProc” u neranbHO OMUCcaH B pasnene 3.2.

Mexanmsm «O0paboTka COOBITHI ¢ TIOMOIIBIO BBIYMCIUTEIBHOM MPOLEyphl BUKETa» OCHOBAaH Ha
aTpubyTe “event” M MOJIb30BATEIIHCKOM MPOLIETYPE BBIUMCICHUS Ha OJJHOM M3 S3BIKOB IOJIH30BATEIHCKOTO
nporpammupoBanust OpenSCADA. CoObITHS 1O Mepe MOCTYIUIGHHS aKKyMYJIHMpYIOTCS B aTpulyTe
“event” 10 MOMEHTa BbI30Ba BBIUMCIMTEIBHON Mpoueayphl. BoruucnuTenbHas npoueaypa BbI3bIBaeTcs C
yKa3aHHOM MEpHOAMYHOCTHIO BBIYMCIICHUS BHJDKETa M IOJy4aeT 3HaueHue aTpuOyTa “event” B BuUjE
cnrcka coObITHii. B mponeaype BBIYUCIEHHS IMOJIb30BATENh MOXKET: MPOaHAIM3UpOBaTh, 00padoTaTh U
UCKIIIOUUTh 00paOOTaHHBIE COOBITHS M3 CIIMCKA, a TaKXke J00aBUTh B CIMCOK HOBBbIE COOBITHS.
OcraBuinecs Mocie MCIOJHEHHUS TMPOLEAYPbl COOBITHS, aHAIM3UPYIOTCS Ha TMPEAMET COOTBETCTBHS
YCIIOBUSIM BBI30Ba CLIEHApUEM IIEPBOTO MEXaHHM3Ma IOCJe Yero OCTaBIIMECsS COOBITHS IMepenalTcs Ha
BEPXHUI 10 UepapXUM BUKET ISl OOpaOOTKU UM, IPU ATOM OCYILIECTBISETCS KOPPEKLUs MyTH COOBITUI
B COOTBETCTBUU C UE€PAPXUEH MPOHUKHOBEHUS COOBITHSI.

Conepxxumoe aTpudyTta “event” sBJISIETCS CITUCKOM COOBITHH opMara <event>:<evSrc>, ¢ COOBITHEM
B OTHENbHOH cTpoke. [lpuBeném mpumep mporeaypbl 00paboTku coObITHiI Ha Java-moJoOHOM SI3BIKE
noJb30BaTenbCKoro nmporpammupoBanus OpenSCADA:

using Special.FLibSYS;
ev_rez = "";

off = 0;

while (true)

{

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

if( sval == "" ) break;

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

else ev_rezt+=sval+"\n";

}

event=ev rez;
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3.5. Curnaamsanus

BaxxubM anemeHTOM mmo0oro uHTepdeiica BU3yanu3aluu SBISETCS YBEJOMIICHHE I0JIb30BaTeNs PO
HapylleHUs — CUTHanu3auus. /s ynpoiieHus BOCHPUATHS, a TaKXKE B BHMJY TECHOW CBSA3HOCTH
BU3yalM3allMM W YBEJIOMJIEHUS (KaKk TPaBUJIO YBEIOMJICHHE JOMOJHSAET BHU3yaJU3alldi0) pELIECHO
UHTErpupoBaTh MHTEpdelc yBeromieHUs B MHTepdelic Buzyanuzanuu. (s 3Toro BO BceX BHJKETaX
NpeayCMaTpUBAIOTCS J[BA JIOTIOJIHUTENBHBIX aTpuOyTta (ypoBHsS ceaHca): 'alarm' m 'alarmSt'. ATpuOyt
'alarm' ucnonb3yercs Ay GOPMUPOBAHUS CUTHAIA BUXKETOM B COOTBETCTBUM C €r0 JIOTUKOW, a aTpuOyT
'alarmSt' ucnosnp3yeTcs A KOHTPOJIA 3a (PaKTOM CHUTHAJIM3AIlMH BETBU JepeBa CeaHca MPOCKTa.

AT1pubyt 'alarm' sBisieTcst cTpokoil W mmeeT chenyroommii Gopmart: {lev|categ|messagel|typeltp arg}
I'ne:
+ lev — ypoBeHb CUTHANIU3AIMH: 9uciIo oT 0 10 255;
+ categ — KaTeropuisi CUTHaJIa: apaMeTp MOJCUCTEMbI cO0opa, O0BEKT, MMyTh U1K KOMOMHAILIUS.
.+ message — COOOIICHUE CUTHAIM3ALWM; JJIS TIOMEIIEHHE B CTPOKY CTaTyca, OTOOpakeHUs B
MIPOTOKOJIE ¥ TIOMEUICHUS B apXUB COOOIICHMUIA;
* type — TUNBI yBeAOMJICHHS (BH3YyalbHOE, TYJOK U peub): (OPMUPYETCS B BUJE IEIOTO YUCIIA
cojepxaniero ¢aru crmocodoB yBEIOMICHHI:
« Ox0] — Bu3syanbHas;
+  0x02 — rynok, gacto mpousBoautcs yepe3 PC-speaker;
« 0Ox04 — 3ByKOBO# curHan u3 ¢aina 3ByKka WIM CHUHTE3 peuH; eclu B <tp arg> yka3aHOo
UM pecypca 3BYKOBOTro (aiiyia, TO BOCHPOHM3BOIUTCS MMEHHO OH, WHAuU€ BBITOIHACTCS
CHUHTE3 pPEeYM U3 TeKCTa YKa3aHHOI'O B <message=>.
« tp_arg — apryMeHT THIIA; UCIOJB3YyeTCs B CIy4yae OCYIIECTBJICHUS 3BYKOBON CHTHAIM3AINH
JUTSl YKa3aHUs pecypca 3ByKOBOTO curHaia ((aits 3BykoBoro ¢opmara).

ATpuOyt 'alarmSt' sBAsSETCS LENBIM YHCIOM, KOTOPOE OTpa)kaeT MaKCUMAalbHBIA YpOBEHb CUTHAllA U

(akT KBUTALIMU BETBH JiepeBa ceaHca rpoekta. dopmar yncia uMeeT CIe Iy BUT:
« mepBbId OaiT (0—255) xapakTepu3yeT YpOBEHb CUTHAJIA BETBU;
+ BTOpPOH OaliT yKa3bpIBaeT THUIl yBeJOMJICHHUS (TakKe Kak U B aTpudyTte 'alarm');
« TpeTHii OaWT yKa3bIBaeT THII HECKBUTHPOBAHHOTO YBEIOMJICHHS (TakKe Kak M B aTpuOyTe
'alarm");
« TepBBI OWT 4YeTBEpPTOro OaiiTa MMeeT cHenMalbHOE HAa3HAYCHHE, YCTAaHOBKAa JTOTO OuTa
sBIIsieTCS (DAKTOM KBHUTAITUK YBEJIOMIICHUH YKa3aHHBIX MTEPBBIM OalTOM.

@opMHpOBaHHEe CUTHAJTA W TMOJy4YeHHe ero Bu3yajau3aTopom. @DopMHUpOBaHHE CHTrHaja
MIPOU3BOAUTCS CAMHUM BHUDKETOM MyTEM YCTAaHOBKHM COOCTBEHHOTO aTpuOyTa 'alarm' Hy>KHBIM 00pa3oMm, H
B COOTBETCTBMM C HHMM YCTaHaBiIuBaeTcs arpuOyT 'alarmSt' TekyIiero M BBIIIECTOSIIUX BUIKETOB.
BuzyanuzaTopsl MOTy4aroT yBeIOMIICHHE O CUTHAJIE C TIOMOMIIBIO CTaHJAaPTHOTO MEXaHU3Ma YBEIOMIICHHS
00 M3MeHEHUU aTpuOyTOB BUIKETOB.

Takolf MeXxaHH3M IPEeNOCTaBIsIET BO3MOXHOCTh (hOpMUpPOBaTH MHTEp(EHCHl CHTHATM3AIMH KaK Ha
ypoBHe nojicucreMsl «COOp AaHHBIX», TAK U IPSAMO HA YPOBHE MPE/ICTaBICHUS.

YuuteiBag TO, 4T0 00paOOTKa YCIOBHI CUTHANIM3ALUU OCYIIECTBISETCS B BUKETAaX, CTPAHMIIBI,
coJieprkaliie 0ObeKThl CUTHAIN3AIMH, JODKHBI HCTIONHATHCA B (DOHE, HE 3aBUCUMO OT OTKPBITOCTH UX B
JTAHHBI MOMEHT. DTO OCYIIECTBISETCS MYTEM YCTaHOBKH (hilara CIOJIHEHUs CTPaHHULIbI B (DOHE.

XOTs MEXaHW3M CHUTHAJIM3allMd U MOCTPOEH B Cpee BU3yalM3allH, BO3MOXKHOCTb (DOPMHPOBAHUS
HEBU3YaJIbHBIX DJIEMEHTOB CUTHAJIM3ALMU OCTA€TCS HANpUMEP, IMyTEM CO3JAHMS CTPAHMIIBI KOTOpas
HUKOTJ1a He OyJIeT OTKPbIBAThCSl.

KBuranus Keurauus npon3BoauTcs MyTéM yKa3aHUsl KOPHS BETBH BHDKETOB M TUIIOB yBEJIOMIICHHSI.
DTO MO3BOJSET pealu30BaTh KBHTAIMIO HAa CTOPOHE BH3yalM3aTopa Kak IO TPYNIIaM Halpumep, Io
00BEKTAM CUrHajin3aiguyd, TaK W HWHIAUBHUAYAJIBbHO II0 00BEKTaAM. HpI/I 3TOM MOXHO HE3aBHUCHUMO
KBUTHPOBATh Pa3HbIC TUIBI CUTHAIN3AIMHA. Y CTAHOBKA KBUTALIMH ITPOU3BOUTCS IPOCTON MOAN(PUKAINEH
aTpubyta 'alarmSt'.

[Tpumep ckpunra yist paboThl ¢ CUTHATIAMU MPUBEIAEH HIKE:

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

cvt alarm en alarmSt&0x200;

cvt _sound en = alarmSt&0x400;

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

cvt _alarm active alarmSt&0x20000;

cvt _sound active = alarmSt&0x40000;

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

off = 0;

while (true)

{

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

if( sval == "" ) break;

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

else ev_rez+=sval+"\n";

}

event=ev rez;

3.6. YnpasJ/ieHue npaBamMu

Hns pasmenenust moctyma k uHTepdeiicy BY u ero coctaBisiomuyM KaKIbli BHIDKET COICPIKUAT
uHGOPMAIIUIO O BiIaJleNblle ero rpymIe U npaBax aocTymna. [IpaBa moctymna 3amuchIBarOTCs, Kak MPUHSITO B
cucrteme OpenSCADA, B Bue Tpuaabl: <M0Jb30BaTEIb><TPYIIa><OCTAIbHBIC™, T/I€ KaXKIbIM IJIEMEHT
COCTOHUT U3 TPEX Mpu3HAKOB jnocTymna. [t anementoB CBY mpuHsTa cienyromas ux HHTEPIpeTaIus:

6 2

. r  — IIpaBO HA MMPOCMOTP BUIKECTA,

‘.

«  “w” — npaBo Ha KOHTPOJIb HAJl BUJIKETOM.

B pexxume pa3paboTku ucnonb3yercs npocras cxema goctyna «root. ULRWRWR ", uyto o3navaer —
BCE II0JIb30BATEId MOTYT OTKpPBIBaTh M IMPOCMAaTpUBaTh OMOIMOTEKH, UX KOMIIOHEHTHI M MPOEKTHI; a
pellakTUpOBaTh MOTYT Bce noJib3oBaTenu rpynmsl “Ul” (monp3oBaTenbckue HHTEPECHI).

B pexxume ncnoiaHeHus: paboTaroT MpaBa, ONMCaHHbIE B KOMIIOHEHTax UHTep(eiica.

3.7. Cesa3bIBaHUE ¢ JMHAMMHKOM

JUia mpenocTaBlieHHs] aKTyallbHBIX JI@HHBIX B MHTepQeiic BHU3yalu3aluu JOJDKHBI HUCIOJIb30BAThCS
nanHble nojcucreMsl «Coop ganubix (DAQ)". [Ipupoa 3TUX JaHHBIX CIEIYIOIIAs:
1. mapameTpsl, cogepaKaliie HEKOTOpPOe KOJIMYECTBO aTpHOyTOB;
2. arpuOyThl MapaMeTpa MOTYT NPENOCTaBIATh JaHHbIE 4eThIpEX TunoB: Jlormueckui, Llenbii,
BemectBennsiii 1 CTpOKOBBIif;
3. aTpubyTsl HapamMeTpa MOTYT UMETh UCTOPHIO (apXUB);
4. arpuOyThl MapaMeTpa MOTYT OBITh Ha YTEHHUE, 3aMUCH U C TIOJTHBIM JJOCTYIIOM.

VYuuThIBasi MEpBbIl MYyHKT, HY’)KHO OOECIEYUTh BO3MOXKHOCTh TPYINIOBOTO Ha3HAU€HUs CChUIKU. [lnis
ATOr0 UCHOJIB3YEM KOHILETIINIO JOTUYECKOTO YPOBHS.

B cooTBeTcTBHU € ITyHKTOM 2 CBSI3M 00ECIIEUUBAIOT NIPO3PaYHOE NMPeoOpa30BaHNUE TUIIOB U HE TPEOYIOT
CHeIHMaNbHON KOH(pUTypaIuu.

HJ’IH YAOBJICTBOPCHHA BO3MOXHOCTU JOCTylla K apXuBaM B COOTBETCTBUHU C ITYHKTOM 3 cBs3U
BBITIOJHAIOT TPOBEPKY TUMA aTpuOyTa M, B CiIydae MOJKIIOYCHUS K «AZpecy», B 3HAUYCHUE ITOMEIIAeTCs
aJipec CBS3M.

B tepmunax CBY, auHamuyeckue CBsI3U M KOHQUTYypalus AUHAMUKH SBISIOTCS OJHUM IPOLIECCOM,
JUIs ONUCAaHMUA KOHPUIypalMu KOTOPOTO IpexycMaTpuBaeTcst Bkiagka «OOpaboTka» BHIXKETOB
(puc.3.7.a). Bxmagka comepXuT TaOMUIy KOH(MUTYpallMd CBOHCTB aTpUOYTOB BHKETa W TEKCT
IIPOLEAYPHI BEIUACICHUSI BUIIKETA.


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

Kpowme noneit koHdurypauuu atpuOyToB B TabiuIe NMpeaycMaTpuBaeTcst KojdoHka «O0paboTkay, A
n30UpaTeNbHOIO MCIIOJIB30BAHUS aTPUOYTOB BUKETOB B BBIYMCIUTENLHON Mpolenype BHIXKETa, U
kostoHKH «KoHpurypauus» n «KonpurypaioHHblii mabaoH» Ui OMUCAHUSI KOH(UTYpAIlUK CBSI3EH.

Kononka «KoHdpurypanus» mo3BoJIsSeT YKa3aTh THIT CBS3H JIJIS aTpUOyTa BUJDKETA!
« Ilocmosnnas — BO BKIAJKE CBS3€M BHWDKETA IMOSABISACTCS TIOJE YyKa3aHHWs IOCTOSHHOMN
HampuMep, 0co00To IBETA WITH 3aT0JIOBKA [T MA0JIOHHBIX Ka/IPOB;
«  Bxoomnas c6136 — cBA3b ¢ JMHAMUKOMN TOJBLKO JJI YTECHHUS,
«  BubixoOHas c6sa3b6 — CBSI3b ¢ IMHAMHKON TOJIBKO I 3aIIMCH;
 [Ilonnas céa3b — MOIHAsI CBSI3b C IMHAMUKOMN (UTEHHE U 3aIHCh).

Kononka «Kondurypaunonusiii mabaoH» MO3BOJSET OMNUCATh TPYIIbI AUHAMUYECKUX aTpHOYTOB.
Hanpumep, 3T0 Morytr OBITH pasHble TUIBI TapameTpoB moxacuctembl “DAQ”. Kpome Toro, mpu
KOpPpPEKTHOM (OPMUPOBAHUU 3TOTO MOJsi paboTaeT MEXaHW3M aBTOMAaTHYECKOrO0 Ha3HAUY€HHUs aTpuOyTOB
NpU yKa3aHUU TOJBKO mapamerpa mnojacucreMmbl “DAQ”, uTO yOpomaeT HM YCKOPSIET MpoIecc
KoH(urypamuu.  3HaYeHWE  OTOM  KOJOHKM  uMeeT  ciuenyromuii  ¢opmar:  <[lapamerp>|
<HaenTuduxkarop>, rue:

« <llapamemp> — rpynna atpuOyTa;

«  <Uoemmugpuxamop> — uneHtu(UKaTop aTpudyTa, UIMEHHO ATO 3HAUEHUE COMOCTABISETCS C
aTpubyramMu mapameTpoB DAQ mpu aBTOMAaTH4eCKOM CBSI3IBAHMU TOCJE YKa3aHUS TPYIIOBOM
CBSI3H.

VYcraHoBKa CBsI3€i MOXKET ObITh HECKOJIBKUX THIIOB, KOTOPBIN OMpeeIseTCs MPePUKCOM:
« val: — llpsimas 3arpy3ka 3HaueHUsi 4yepe3 MexaHusM cBszeil. Hampumep, cBszp: "val:100"
3arpyxaer B arpuOytr Bupkera 3HaueHue 100. Yacto ucmonw3dyercs B ciaydae OTCYTCTBHS
KOHEYHOM TOYKM CBSI3U C LIEJIbIO MPSAMON YCTAHOBKHU 3HAUYCHUSL.
« prm: — CBsa3p Ha aTpuOyT mapameTpa WM THapaMeTp B IIeJIOM, AJsi TPYyMIbl aTpuOyTOB,
nojacucremMsl  «CO6op  maHHbIx».  Hampumep, cBs3p  "prm:/LogicLev/experiment/Pi/var"
OCYIIECTBIISIET JOCTYN aTpulOyTa BUKETA K aTprOyTy mapamerpa mojacucteMbl «COOp TaHHBIX.
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« wdg: — CBs3b Ha aTpUOyT IPYroro BHUPKETAa WIM BHDKET B IEJIOM JJIS TPYIIBI aTpHOYTOB.
Hampumep, cBss3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymectBusier
JOCTYyI aTpuOyTa OJHOTO BUKETA K aTpuOyTy japyroro. Ha JaHHBIH MOMEHT STOT THII CBSI3U HE
npeaHa3HaueH JIJIsl YCTAHOBKU I0JIb30BATEJICM BPYUYHYHO, a YCTAHABJIMBACTCS aBTOMATHYCCKH B
PEXKUME TUHAMHUYCCKOTI'O CBsI3bIBaHMA!

O6paboTka cBsI3ei MPOMCXOAUT C MEPUOIUIHOCTHIO BEIYUCIICHHS BUIKETA B MOPSIIKE:
+ llomyyeHne TaHHBIX BXOJIHBIX CBS3ECH.
+ BbIloHEHNEe BRIYUCICHUS! CKPUIITA.
- llepenaya 3HaAUEHUI IO BBIXOJIHBIM CBS3SIM.

Ha puc. 3.7.b npencraBnena BkIanka CBs3eH ¢ TPYNIIOBBIM HAa3HAYEHUEM aTpPUOYTOB MyTEM yKa3aHUS
TOJIbKO TTapaMeTpa, a Ha puc. 3.7.C ¢ MHIAWBUIYaJbHBIM Ha3HAYECHHUEM aTPUOYTOB.

@aiin PepakTupoeaHue Bung  [Nomoulb
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Puc. 3.7.b Bknagka «CBsi3u» cTpaHUIBI KOHPUTYpAIIMU BHDKETA C TPYNIIOBBIM Ha3HAYCHUEM aTPHOYTOB
MyTEéM yKa3aHUs TOJIBKO MapaMeTpa.
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Puc. 3.7.c Bxnanka «CBsi3n» CTpaHHIIBI KOHPUTYPAIIUU BUHKETA C MHIUBHIyalIbHBIM Ha3HAUCHUEM
aTpuOyTOB.

[Tpu pa3MmenieHnn BUIKETa, COACPKAIIETO KOHPUTYPALIUIO CBsI3el, B KOHTCHHED BUIKETOB BCE CBS3H
HCXOJTHOTO BHJDKETA JOOABIISIOTCS B CITUCOK PE3YJIbTHPYIONINX CBA3EH KOHTEHHEpa BUHKEeTOB (puc. 3.7.d)
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Puc. 3.7.d Bknanka «CBsi3n» cTpaHUIbl KOHPUTYpaluy KOHTEHepa BUKETOB, BKJIIOYAIOIIETO BUIKETHI
CO CBs3sIMU.

W3 BEIIIECKa3aHHOTO BUIHO, YTO CBSI3M YCTAHABIUBAIOTCS TOJB30BATEIEM B TIPOIecce KOHPUTYPAITHH
untepdeiica. OnHako, AN MPEAOCTaBICHHUS BO3MOXKHOCTH CO3JAaHUSA KaJpoB OOIIEro Ha3HAYEHHUS C
GyHKIMEH TpenoCcTaBIeHUs IETATM3UPOBAHHBIX JAHHBIX PAa3HBIX MCTOYHHKOB OJHOTO THIA HEOOXOIUM
MEXaHM3M JMHAMHUYECKON YCTAHOBKM CBA3€H. Takodl MEXaHW3M NpeAyCMaTpPUBAETCS IMOCPEICTBOM
3ape3epBUPOBAHHOTO KIIIOYEBOTO HACHTU(UKATOpa '<page>' rpynmbl aTpuOyTOB CBs3el y KagpoB 00IIEro
HA3HA4YCHMsI U JTUHAMHYECKOE Ha3HAYeHHUE CBA3€H ¢ miaeHTUdHUKaTopoM '<page>' B IpoLECCe OTKPBITHS
KaJpa o011ero Ha3HAYeHUs CUTHAIIOM OT JAPYTOro BUXKETA.

PaccmoTtpum mpumep, korzma mMercst Kanup oOmiero HazHaueHHs «llanens kKoHTponst rpadukom» u
MHOXeCTBO «I"pacukoB» Ha pa3HbIX Kaapax. «[laHems KOHTPOIA rpadUKOM» UMEET CBSI3U ¢ IabI0HaAMu:
+ tSek --> '<page>|tSek’
+ tSize --> '<page>|tSize'
« trcPer --> '<page>|trcPer’
+ valArch --> '<page>|valArch'

[Tpu sTom kaxeiil BumkeT «I'padux» umeet arpudyTsl tSek, tSize, trcPer u valArch. B cmyuae BbizoBa
curHasnia OTKpbITHs «llanenn koHTponsi rTpaduxom» u3 modoro Bumkera «['padux» HTPOUCXOTUT
cBsi3bIBaHMs aTpuOyToB 'TlaHenn KOHTpOdst TrpadukoM' B COOTBETCTBHH aTpUOYTY, YKa3aHHOMY B
mabione, ¢ atpubyrom BumkeTa «l'paduk». Kak pesynbrar, Bce m3MmeHeHuss Ha «llanenu koHTpoms
rpaduxkom» OyayT OTpaskaThCsi Ha rpauKe NOCPEACTBOM CBS3H.

B cnyyae namuums y Buikera «I'padux» BHEIIHHMX CBs3ed Ha mapaMmeTpbl mnojcucrteMsl «COop
TaHHBIX», cBs3U «Ilanenn KoHTpoIs rpadukom» OyIyT yCTaHABIUBATHCA HAa BHEIIHHHA MCTOUYHUK. Kpome
storo, ecnu y «llanenn xoHTposs rpadukom» OyayT 3asdBiCHBI CBSA3M Ha OTCYTCTBYIOLIHUE
HerocpeACcTBeHHO y Bumkera «I['paduk» aTpubyThl, To OyAeT MPOM3BOAUTCS MOMCK HA HAIMYHE TaKHX
aTpuOyTOB Y BHEIIHETO0 MCTOYHHUKA, MEPBOTO HAa KOTOPBIA YCTAHOBJIEHA NpsMas CBA3b, BHIIOJHSSA, TEM
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CaMBbIM, AOITIOJIHECHHUE HEAOCTAIINX CBsI3Ei.

Jlis HarmstHOTO M300paXKeHHs STOr0 MeXaHu3Ma MpuBeeHa Tabmauma 3.7.

Taoauma 3.7. Mexann3mM JUHAMHUYECKOU JIMHKOBKH.

ATpuOyThI «Ilanenn KOHTPOISA ATpuOyTHI PesynpTupyronias cBa3p nimn
ATpuOyTHI

rpaduxom» (1ab10H BHEIIHETO 3HAYEHHE CBS3YIOIIErocs
. «I"paduka»

JTUHAMUAYECKON CBSI3M) «ITapamerpa» aTpulyTa

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

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

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

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

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

ed (<page>|ed) — ed «ITapametp».ed

max (<page>|max) — — EVAL

min (<page>|min) — — EVAL

3.8. IlpuMuTHBBI BUIKETOB

JIt0601i BHOBb CO3/1aBa€MbIii BUJ)KET OCHOBBIBAECTCS HA OJJTHOM M3 HECKOJIBKUX MPUMUTUBOB(KOHEUHBIH
AJIEMEHT BH3yaJlU3alliu) IMYyTEM YCTAHOBKH POJCTBEHHOM CBSI3M KakK MPsSMO HAa TPUMUTHB, TaK H
MOCPEJICTBOM HECKOJIBKAX TPOMEKYTOUHBIX TOJIh30BATEIBCKUX BHDKETOB. KaKIplii W3 NPUMHTHUBOB
COACPKHUT MCXAaHU3M (JIOFI/IKY) MOJCIN JOaHHBIX. 3K3eMHHHp BUJDKCTA XPAHUT 3HAYCHHUA CBOMICTB
KOH(HUTYpHpOBaHUS MPUMHUTHUBA CIICITUATBHO JIJIST CEOsI.

B 3agaun HHTCp(I)CfICB. BU3YyaJIU3allMl BXOJUT NMOLJACPIKKA U pa60Ta C MOJCJIbKO JAHHBIX IMPUMUTHUBOB
BUPKETOB. HpI/IMI/ITI/IBI)I BUPKETOB TOJIXKHBI OBITh TINATCJIBbHO HpOpa6OTaHLI n YHI/I(i)I/IIII/IpOBaHBI C IICJIbIO
OXBaTUTh KaK MOYKHO OOJIbIlIE BO3MOKHOCTEH B KaK MOKHO MEHBIIIEM KOJINYECTBE CIA00 CBS3aHHBIX Apyr
C ApYTOM I10 Ha3HAYCHUIO IPUMUTUBOB.

B tabaune 3.8.a npuBenéH nepeyeHb MPUMUTHBOB BUKETOB(0a30BbIX AJIEMEHTOB OTOOPAKECHHUS ).

Ta6auua 3.8.a. bubnuoreka NpUMUTUBOB BHIKETOB(0a30BBIX JIEMEHTOB OTOOPAKEHUS)

Id HaunmenoBanue

DyHKUMUA

DneMeHTapHbIe
rpadguveckue

burypsl

ElFigure

ITpuMuUTHB SBISETCS OCHOBOM AJI1 OTPUCOBKH JIEMEHTAPHBIX IPaduIecKux
¢buryp co BCeBO3MOXKHOI KOMOMHAINEH UX B OTHOM OOBEKTE.
[IpenycmarpuBaercs HoaAepakKa CIEIYIOIIUX dJIEMEHTapHbIX QUryp:

« Jlunans.

- Hyra.

- Kpuas 6e3be.

+ 3aJuBKa 3aMKHYTOI'O IIPOCTPaHCTBA.
Jlnig Bcex Quryp, coaepsKariuxcsi B BUDKETe yCTaHABINBAIOTCS €UHbIE
CBOMCTBA TOJILIUHBI, [IBETA U T.J., HO 3TO HE UCKJIFOYAET BO3MOKHOCTb
yKa3aHUsl BBIIICTICPEYHCICHHBIX aTPUOYTOB ISl KaXKI0U (DUTYPBI OTIIEIBHO.

OJIEMEHTHI

FormEl
(b opMBI.

Bxitouaet noiepKKy CTaHAapTHBIX KOMIIOHEHTOB ()OPMBI:
« PepmaktupoBaHue CTPOKH.
« PenaktupoBanue Tekcra.
«  ®naxok.
- Knomnka.
- Ilone BbIOOpa U3 criucKa.
- Cnucok.
+  Chnaitnep.
+  CTpoxka NpoKpyTKH.

Text TexkcT

DneMeHT TeKcTa(MeTKH). XapaKTepu3yeTcst TUTIOM MIPHQTa, IIBETOM,
OpHEHTAaIMel 1 BEIpaBHUBAHHEM.
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Id HaumenoBanne @yHKuMSA
DJeMeHT 0TOOpaKEeHUS PaCTPOBBIX U BEKTOPHBIX N300paKEHUI Pa3InYHbIX
Media Mema (bopMaToB, MPOUTPHIBAHUS AaHUMHUPOBAHHBIX N300pa’keHUH, IPOUTPhIBAHNE
ayauo (pparMeHTOB U MPOCMOTP BHUE0-(hparMeHToB. BO3MOXKHO B HETo
CTOMT BKJIIOUUTH U noaziepkky OpenGL!
. DJeMeHT JuarpamMmbl ¢ OJAEPHKKON BO3SMOKHOCTH OTOOPaXKEHHUS:
Diagram  /Imarpamma AHarp FUIep p
HECKOJIbKUX MOTOKOB TPEHOB, YACTOTHOI'O CIEKTpA ... .
DJEeMEHT MPOTOKOJIa, BU3yaJIN3aTOpa CUCTEMHBIX COOOLIEHUH ¢
Protocol  IIpotokon P » BH3Y P t
HOJIEP’)KKON HECKOJIBKO PEXKUMOB pabOTBhI.
OneMeHT pOopMUPOBAaHUS OTYETOB, XKYPHAIOB U O JOKyMEHTAIlH Ha
Document JlokyMeHT (bopmrp » KYP AIPYTOH I0KYM 8
OCHOBE JIOCTYITHBIX B CUCTEME JIAaHHBIX.
ConepKUT MEXaHU3M pa3MEeUIeHUs APYIHX BUAKETOB C LIEIbIO
Box Konteitnep (bopMHpOBaHHUs HOBBIX O0JI€E CIIOKHBIX BUKETOB U CTPAHHI] KOHEUHOU
BU3YaJIH3aI1H.
Oynkius API
. 00BEKTHOM HeBunsyanbHblil Ha CTOPOHE UCTIOIHEHNS BUIDKET, TO3BOJISIOIINN BKIIIOUYATh
Function 2
MOJEIIH BblUMCIUTENbHBIE PyHKIIMK 00BekTHON Moaenu OpenSCADA B CBY.
OpenSCADA

Kaxapli mpyUMHUTUB W BHUDKET BOOOIIE COACPKHUT OOmMi HAOOp CBOMCTB/aTpUOYyTOB B COCTaBe
npuBeIeHHOM B Tabmie 3.8.b:

Ta6auua 3.8.b. O6muit Habop cBONUCTB/aTpUOYTOB B BUIKETE

Id Nmna Ne 3navenue
Wnentuduxatop smemenTa. ATpuOyT TOJIBKO I YTSHUS,
id Id — NpU3BaHHBIN NPEIOCTaBUTh MH(OPMAIUIO 00 UACHTU(UKATOPE
AJIEMEHTA.
[TyTe BumKeTa. ATpUOYT TOJIBKO ISl YTEHUS M IIPEIOCTABICHUS
path Path -
nH(popManru 00 PaCTIONOKEHHS SJIEMEHTA.
[Ipenok nnu poautens BUIKETa. ATpUOYT TOJIBKO JJi YTEHUS U
parent Parent — mpenocTaBlieHUs HHPOPMAIUU 00 pacroioKeHUU peKa, OT
KOTOpOT'0 HACJIEN0BaH BUDKET.
root Root 1 Wnentudukatop BUIKETa-IPUMUTHBA (0a30BOTO 2JIEMEHTA)
KOTOPBIi JIKUT B OCHOBE 00pa3a BU3yalIU3allui BUDKETA.
name Name — Hwms anementa. Moaudumupyemoe ums d7eMeHTa.
L Onucanue anemMenTa. TekcToBoe noJe s NPUKPEIUIEHNs K
dscr Description -
BUJI)KETY KPaTKOTO OMHCAHMUS.
en Enabled 5 CoctosiHue anieMenTa — «Bxitouen». OTKIIOUEHHBIHN 3JIEMEHT HE
0TOOpakaeTcs MPHU UCIIOIHEHUH.
CocrosiHue snemMeHTa — «AKTUBHBIN». AKTUBHBIN 3JIEMEHTBI MOKET
active Active 6 moxydarsh (GOKYC IPHU MCIIOJHEHNUH, a 3HAYHUT MOTydaTh
KJIaBUATypHBIE U UHBIE COOBITHS € OCHeaAyIoLel X 00paboTKOM.
geomX Geometry:x 7 T'eomerpus, koopauHaTa “X’ MOJIOKEHHS dJIEMEHTA.
geomY Geometry:y 8 I'eometpusi, kKoopAuHATa “y” MOJIOKEHUS JIEMEHTA.
geomW Geometry:width 9 T'eomerpus, mmpuHa 37eMEHTa.
geomH Geometry:height 10 I'eomerpwus, BbICOTa JIEMEHTA.
geomXsc Geometry:x scale 13 MacmTab 31eMeHTa 0 TOPU3OHTAIIH.
geomYsc Geometry:y scale 14 MacmTab 31eMeHTa IO BEpTUKAIIH.
I'eomeTpus, koopauHata “z” (ypoBeHB) dJIeMEHTa Ha CTPaHUIIE.
geomZ Geometry:z 11 Taxoke onpenenser NOPsIOK rnepenadn GoKyca MEKAYy aKTUBHBIMH
3JIEeMEHTaMHU.
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Id Nmsa Ne 3uauenmue

geomMargin  Geometry:margin 12 I'eomerpus, mojs 371eMeHTa.

TekcT KpaTKoi NOMOIIM WIH MOJCKA3KH MO JTaHHOMY JJIEMEHTY.
tipTool Tip:tool 15 OObIuHO peanu3yeTcs Kak BCIUIbIBAIOIIAsl MOACKa3Ka MpU
yIEp>KaHUU Kypcopa MBIIIN HaJ 3JIEMEHTOM.

TexcT nHPOpMaIK O COCTOSIHUM 3JI€MEHTA WM PYKOBOJCTBA K
nelcTBUIO HaJll 3ieMeHTOM. OOBIYHO peaan3yeTcs B BUJIE
COOOIIEHHUS B CTPOKE CTaTyca MpH yAepKaHUU Kypcopa MBIIIN HaJ
3JIEMEHTOM.

tipStatus Tip:status 16

Kondurypanus coOCTBEHHOT0O KOHTEKCTHOTO MEHIO HJIEMEHTA.
Kondurypanus 3anuceiBaeTcst B BUJE CTPOK MYHKTOB
KOHTEKCTHOTO MeHIo (popmaTa: <Ums myHkTa>:<UnCoobITHs>.
I'ne:
«  <Uwma nynkma> — VM5 yHKTa MEHIO.
« <HoCobuimua> — VneHtuduxaTop coObITH,
rerepupyemoro BumkeTy (usr <MnCoObITus™>) mpu BeIOOpE
IIYHKTa MEHIO.

contextMenu |Context menu 17

ATpuOyYT 17151 XpaHEeHHs cLieHapusi 00pabOTKH COOBITUI
HEMOCPEACTBEHHOTO YIIPaBJICHUS M0JIb30BATEIbCKUM

evProc Events process — wunHTepdeiicom. CrieHapuii mpeacTaBiseT co00i CIMCOK KOMaH]T
uHTepdelicy Buzyannzaluu, FTeHepUPyEMbIX IPU MOCTYIUIEHUN
coObITUA (aTpUOYT event).

ﬂOnO]ZHZ/lmeﬂbele ampu6ymbl ons I/1EMEHM OB, I’lOM@lMéHHle 6 NPOEeKm 6 poJju CmpaHuybl.

pgOpen Page:open state — Ilpu3nak «CTpaHuIia OTKPHITAY.

Page:no open

pgNoOpenProc process [Tpusnak «VcronHATh CTpaHUIY AaXKE €CIIM OHA 3aKPBITa».
pgOpenSrc Page:open source 3 IlonHbIi aapec cTpaHUIIbI, OTKPBIBIICH TaHHYIO.
pgGrp Page:group 4 TI'pynna cTpaHULIBI.

ﬂonOﬂHumerbele ampu6ymbl peastcuma uCnoIHeHUA.

CriennanbHbBIN aTpuOyYT A cOOpa COOBITHI BUIKETA B CITUCKE,
pa3nesiéHHOM HOBOM cTpokoi. JlaHHBIN aTpuOyT 1OCTYIEH TOIBKO

event Event — B ceaHce. JlocTyn K aTpuOyTy 3aIlUIIEH PECYPCOM C LIETbIO
n30exaHust moTepu coObITUNH. ATpUOYT BCErAa JOCTYIEH B CKPUIITE
BUJDKETA.

load Load -1 BupryanbHast KOMaH/1a TPYIIIOBOM 3arpy3KH JTaHHBIX.

CrnenranbHbIN aTpuOyT MHIMKAIMH (pakTa moxydeHus: pokyca
aKTHBHBIM BUJKETOM. JlaHHBINH aTpUOyT JOCTYIIEH TOJIBKO B

focus Focus -2
ceance. ATpuOyT 3TOro BUXKETa U BIIOKCHHBIX BUKETOB
JIOCTYTIEH B CKPUIITE BUKETA.
o BupTtyanbHblii aTpuOyT MPOBEPKH MIPAB AKTUBHOTO MOJTH30BATEIS
perm Permition -3 Py PHOYT POBEP P

Ha IIPOCMOTP ¥ KOHTPOJIb HaJl BUIKETOM.

3.8.1. DuemenTtapusbie rpapuueckue ¢purypsl (ElFigure)

[TpuMUTHB SBIISICTCS OCHOBOW JJISi OTPUCOBKH 3JIEMEHTAPHBIX Ipauueckux (GUryp co BCEBO3MOKHOU
KOMOMHaIMEH HX B OJHOM OOBEKTE. YUHThIBas IIUPOKUH CIEKTP BCEBO3MOXHBIX (UIYp, KOTOpbIE
JIOJKEH MOJIEPKUBATh IPUMHUTHB, U B TOKE BPEMs SABJIATHCS JOCTaTOYHO MPOCTHIM B MCIIOJIB30BAHMH U,
[0 BO3MOKHOCTH, B peajH3allM, PEeUIeHO ObLIO OrPaHUYHUTh NepedeHb 0a30BbIX (UTYp, HCIOIb3YyEMbIX
JUIS TIOCTPOEHUS Pe3yIbTUPYIOUINX rpaduyeckux 0OBEKTOB A0 TakuxX (GUryp: JTUHMS, ayra, KpuBas besbe
U 3aJIMBKa 3aMKHYTBIX KOHTYpOB. OCHOBBIBAsICh YyX€ Ha ATHX 0a30BBIX (QUrypax, MOXXHO CTPOUTH
IPOM3BOJIHBIE (PUTYpbI, KOMOMHUPYs 6a30Bble. B paMkax mpUMHTHBA CYIIECTBYET BO3MOXKHOCTb 3a/1aHUS
MPO3pavHOCTH 11BeTa B quamno3oHe [0..255], rae “0” — moaHas mpo3pavyHOCTb.

[lepeueHb AOMOJHUTENBHBIX CBONCTB/aTpUOYTOB JAHHOTO MPUMHUTHBA NpUBeIEH B Tabuie 3.8.1.
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Ta6auna 3.8.1. Habop 10MoTHUTEIBHBIX CBOMCTB/aTpuOyTOB B mpuMutuBe ElFigure

Id Nmna Ne 3Havenue
lineWdth Line:width 20 [[nprna TuHUY.
et muaun. (ITpo3padHOCTh 1[BETA 3a/1a€TCS CICTYIOIIIM
lineClr Line:color 21 criocobom: red-127 | #f0000—-127, rae “127” u ecTh 3HaUCHUE
IIPO3PAYHOCTH. )
lineStyle Line:style 22 Cruiib TMHUY (CIUIOIIHAS, TyHKTUP, TOUEUHAs).
bordWdth Borderwidth 23 HIupuna 6Goparopa nuauu. Hynesas mupuHa yka3plBaeT Ha
OTCYTCTBHE OOpIOpa.
bordClr  Border:color 24 LBet 6oparopa.
fillColor Fill:color 25 LIBet 3amuBKHU.
filllmg Fill:image 26 N306paxenue 3a11BKU.
orient Orientation angle 28 VYTro1 noBopoTa coAepKUMOTO BUJDKETA.
Criucok rpaguieckux NPpUMUTUBOB B (hopmaTe:
+ Jlunusa. ®opma 3anucu B criucke: <line:pl | (x | y):p2 | (x
| v):[width | w{n}]:[color | c{n}]:[border width | w{n}]:
[border color | c{n}]:[line style | s{n}]>
Hyra. ®opma 3anmcu B ciucke: <arc:pl | (x | y):p2 | (x |
Y):p3 | (x| y)p4| (x| y)p5| (& |y):[width | w{n}]:[color |
cin}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>
p4
elLst Element's list 27
p5
u o
p3 P2
pl
Kpusas besre. ®opma 3anmcu B ciucke: <bezier:pl | (x |
Y):p2 | (x| y)p3 | (x|y)p4| (& |y):[width | w{n}]:[color |
cin}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>
3anmuBka. @opma 3anmcu B ciiucke: <fill:pl | (x | y),p2 | (x
| Wseprt | (x| ):AUCH | cfn}]:[fillimg | ifn}]>
Ampubymul 015 Kaxcoot mouxu u3 cnucka epaguueckux gueyp elLst
p{n}x Point {n}:x 30+n*6  Koopawmnara “x” Touku {n}.
pi{n}ly Point {n}:y 30+n*6+1 Koopnaunara “y” Touku {n}.
w{n} Width {n} 30+n*6+2 Illupuna {n}.
c{n} Color {n} 30+n*6+3 IlBer {n}.
i{n} Image {n} 30+n*6+4 MNzoOpaxkenue {n}.
s{n} Style {n} 30+n*6+5 Ctuip {n}.
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3.8.2. daementnl popmbl (FormEl)

[TpumuTus,

MpeaHa3HAYEHHbIN

JUIS  TIPEIOCTaBJICHUS CTAHAAPTHBIX 3JEMEHTOB (OpMBI B

pacriopsbkeHue mnosib3oBaTens. OOmmil nepedeHb arpuOyTOB 3aBUCUT OT THNa 3jeMeHTa. llepedeHs
JIOTIOJTHUTEIbHBIX CBOMCTB/aTpUOYTOB JAHHOTO MIPUMUTHBA MTpUBEIEH B Tabmuie 3.8.2.

Ta6auna 3.8.2. Habop 10MOTHUTEIBHBIX CBONCTB/aTpuOyTOB B MpuMuTHBe FormEl

Id Nmsa Homep 3nauvenue
Tun snementa (Ctpoka pegaktupoBanusi; Pegakrop Tekcra; dnaxok;
Element .
elType type 20 Knonka; Bei6op u3 cnucka; Cnucok; Crnaiiaep; [lonoca npokpytku). Ot

€ro 3HA4YCHUA 3aBUCUT NCPCUYCHDb AOMOJIHHUTCIbHBIX anI/IGYTOB.

Cmpoka pedakmuposanusi.

value

Value

21

Conepkumoe CTPOKH.

view

View

22

Bun crpoku penaktupoBanus (Texct; Kom6o6oke; Lenoe;
BemectBennoe; Bpems; Jlata; Jlata u Bpems).

cfg

Config

23

Kongurypauus crpoku. @opMat 3Ha4eHUS JAHHOTO TMOJIS IS Pa3IHuHbIX
BUJIOB CTPOKH:

Texcm — yka3wiBaeTCsl abI0H BBOAA B (popmare [ 6ubnmorexn
QT.

Komb6060Kkc — conep UT CIUCOK 3HAYCHUH pEeIaKTHPYyEeMOro
KOMOO0OOKCa.

[]enoe — coaep UT KOH(UTYpAIHIO TIOJISl BBOAA LIEJI0YUCIEHHOTO
npezncrasiaeHus B popmare: <MuHumym>:<Makcumym>:<lllar
usmeHenns>:<lIpepukc>:<Cyppurc>.

Bewecmeennoe — cofepXUT KOH(PUTYpaLIUIO MOJIS BBOJA
BELIECTBEHHOI'O IIPEJICTaBICHUs B popmare:
<Munaumym>:<Makcumym>:<Illar
usMeHenus>:<IIpepukc>:<Cypdukc>:<Uucao 3HaKoB noc.jie
3anAToN>.

Bpewms, /lama, /lama u epems — GHopMUpOBaTh JaTy MO MIA0JIOHY C
napaMmeTpamu:

d — somep s (1-31);

dd — nomep nus (01-31);

ddd — cokpaménnoe HaumenoBanue a5 (‘Mon' ... 'Sun');

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

M — Homep Mmecsma (1-12);

MM — "omep mecsna (01-12);

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

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

yy — mocienHue J18e Hudpsl roaa;

YYYY — O]l IOJTHOCTHIO;

h — yac (0-23);

hh — gac (00-23);

m — MuHyTHI (0-59);

mm — mMuHyTH (00-59);

s — cekyHsI (0-59);

ss — cexyHabl (00-59);

AP,ap — otob6paxkxatb AM/PM wnnu am/pm.

font

Font

25

pugr Texcra B nonnoii 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.

Peoaxmop mexcma:

value

Value

21

Conepxxumoe peakTopa.

wordWrap

Word wrap

22

ABTOMaTHUYECKUN NTEPEHOC TEKCTA 10 CJIOBaM.



http://doc.trolltech.com/4.2/qlineedit.html#inputMask-prop
http://doc.trolltech.com/4.2/qlineedit.html#inputMask-prop
http://doc.trolltech.com/4.2/qlineedit.html#inputMask-prop
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Id Nwmsa Homep 3nauvenme
font Font 75 E%})ﬁﬁ:;;é(ﬁf&;ﬁ;ﬁﬁ }3.am/1c1/1 {<Family> <Size> <Bold> <Italic>
Dnadxcox:
name Name 26 Nms/metka draxka.
value Value 21 3HavyeHue ¢uaxka.
font Font 25 Mpudt TEKCTa B qonﬂoﬁ 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Knonka:
name Name 26 WM, HaamiCch Ha KHOTIKE.
value Value 21 3HaveHue 1151 GUKCUPOBAHHOW KHOIIKH.
img Image 22 N3006pakeHre Ha KHOIIKE.
color Color 23 [[BeT KHOTIKH.
colorText Color:text 27 LIBeT TekcTa.
checkable Checkable 24 ITpu3Hak QyHKIMOHMPOBAHUS KaK (PUKCUPOBAHHAS KHOIKA.
Mpudt Texcra B moxnoit 3ammcu {<Family> <Size> <Bold> <Italic>
font Font 25 <Upnd(1(;rline> <Strikeout>}. { g
Bwibop u3 cnucka:
value Value 21 TexyIee 3HaYeHUE CIHCKA.
items Items 22 [lepeueHb 371IEMEHTOB CIIHCKA.
font Font 75 i%ﬁi:;;;ﬁfgﬁ;ﬁ;iﬁi }3.am/1c1/1 {<Family> <Size> <Bold> <Italic>
Cnucoxk:
value Value 21 BriOpanHOe 3HaYeHHe CIHCKa.
items Items 22 [lepeyeHb 1EMEHTOB CIIUCKA.
font Font 25 [pudT texcra B nonnoit 3anucu {<Family> <Size> <Bold> <Italic>

<Underline> <Strikeout>}.

Crnatidep u nonoca npoKpymku:

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

+  Min — MuHHUMAaJIbHOE 3HAUYCHNE,

+  Max — MakcuMallbHOE 3HaUCHUE;

- SinglStep — pa3mep 0IMHOYHOTO IIIATa;
« PageStep — pazMep CTpaHHYHOTO MIara.
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JlaHHBIN NPUMMTHUB NpeJHA3HA4YEH JUIsl BBIBOJA IPOCTOrO TEKCTA, HUCIOJB3YEMOTO B POJIM METOK U
pa3nuuHbiXx noanuceid. C LEIbI0 MPOCTOrO CO3JaHUSl YacCThIX JEKOPAaTUBHBIX O(OpMIIEHUH NPUMHUTHB
JIOJDKEH MOJIePKUBATh 00BOJ] TEKCTa paMKoil. IlepedeHb NOMOMHUTEIBHBIX CBOUCTB/aTpHOYTOB TaHHOTO
IPUMUTHBA MIPUBEAEH B Tabaule 3.8.3.

Taoauna 3.8.3. HaGop nonoaHUTENbHBIX CBOUCTB/aTpHOYTOB B IpuMHUTHBE Text

Id Nmn Ne 3HaveHue

backColor Background:color 20 DOHOBEIIT LIBET.

backlmg Background:image 21 DoHOBOE M300paXKCHHE.

bordWidth Border:width 22 [upuna 6oparopa.

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

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

fot  |Font 25 “Bold- “Tales <Underlines <Sutkeout).

color Color 26 [IBeT TekcTa.

orient Orientation angle 27 OpueHTanus TeKcTa, MOBOPOT Ha YToJl.

wordWrap Word wrap 28 ABTOMAaTUYECKHI TIEPEHOC TEKCTA IO CIIOBAM.
BripaBHuBanue tekcra (BBepxy cieBa; Beepxy crpasa;
Beepxy no nenrpy; Beepxy no mupune; BHu3y ciesa;

alignment Alignment 29 Buusy cnipaBa; Buu3sy no nenrpy; Buusy no mmpusne; 1o
ueHrtpy cnesa; 1lo nentpy cnpasa; 1o cepenune; [1o uenrpy
10 IIMPUHE).

text Text 30 3Ha4YeHHE TEKCTOBOT'O MOJIS.

numbArg Arguments number 40 KonunuecTBo aprymeHToB.

Ampubymul apeymenmos

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

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

« cmpoka : [len] — mmpuUHa CTPOKHU;
arg{x}cfg Argument {x}:config 50+10*x+2  sewecmsennoe: [wdth];[form];[prec] — mmpuna

3HaueHus, popma 3HaueHUs («g»,"f");
« yenoe: [len] — mupuHa 3HaYEHUS.
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3.8.4. JaemeHnT oToOpaxkenus meana-marepuajion (Media)

JIaHHBI IPUMUTHUB NpPEJHA3HAYEH JUIA MIPOUIPBIBAHUA Pa3IUYHBIX MEIMa-MaTepUaJIOB, HAYMHASA OT
IMPOCTBIX I/I306pa)I(eHI/II71 U 3aKaH4uBas IIOJHOLCHHBIMU ayauoO MW BHIACO IIOTOKAMMH. YuuteiBas
MHOT000pPa3HOCTh CHOCOO0B M OMOIMOTEK MPOWTPHIBAHUS TOJIHOLICHHBIX ayJuO0 W BUACO TOTOKOB, a
TAKXK€ JTOCTATOYHO CEPbE3HYI0 TPYAOEMKOCTHh MO MMIUIMMHUHTAIMM BCEX 3THUX MEXaHU3MOB B JaHHBIN
BUJDKET, PEIIeHO ObLIO Ha MEpPBOHAYAIBHOM JTalle PEajH30BaTh TOJIBKO PabOTy ¢ H300paKCHUSIMHU U
OPOCTBIMA aHUMAIMOHHBIMUA  (opMaTaMu H300pakeHUd u  BuAeco. llepedyeHb JOMOIHUTENBHBIX
CBOMCTB/aTpuOyTOB TaHHOTO MPUMHUTHBA NMPUBEIEH B TabuIe 3.8.4.

Taoauua 3.8.4. Habop nonogHUTENBHBIX CBOWCTB/aTprOyTOB B mpuMuTHBe Media

Id HNms Ne 3HaueHue

backColor  Background:color 20 DOHOBBI IIBET.

backlmg Background:image 21 ®doHOBOE M300paKEHHE.

bordWidth  Border:width 22 [[Inpuna 6opropa.

bordColor  Border:color 23 LBet 6oparopa.

bordStyle  Bordersile 24 G Sopaopa (Nones Dottd: Dashed: Solid; Dovble

src Source 25 Hcrounuk mMenua-aaHHBIX.

fit Fit to widget size 26 [Mpuznak «CormacoBarh COEP)KUMOE C pa3MEPOM BHJDKETA.
type Type 27 Tun menua (Image; Movie).

areas Map areas 28 KonnuecTBo akTUBHBIX 00sacTei.

Ampubdbymul sudeopoauxa (Movie)

speed

CKopocTh MPOUTpPhIBaHUS, B IPOLIEHTAX OT OPUTHHAIbHON
Play speed 29 ckopoctu. Ecnu 3Hauenue menbiue 1%, To nmpourpsiBaHue
IPEKPaIAeTCs.

Axmuenvle obracmu

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

Area 40+3*x+ KoopamnaTs! oOmacteil. Uepes 3amaTyto UIyT KOOPIMHATHL:
area{x}coord {x}:coordinates 1 “x1,y1,x2,y2,xN,yN”
. . +3%x+
area{x}title Area {x}:title 30 3 3aronoBoK 00JIacTH.

3.8.5. DaemeHT nmocrpoenusi xuarpamm/Tpenaos (Diagram)

JlaHHBIIT TPUMUTHUB TpPEAHA3HAYEH [JII TOCTPOCHUS PA3IUYHBIX JMarpaMM, BKJIOYas W
rpaduKu/TpeHAbl  OTOOpaXKEHUSI TEKYIIero IMpolecca W apXMBHBIX JaHHbIX. Ha JaHHBIE MOMEHT
peaTM30BaHbl CJIEYIONIUE TUIIBI TUATPAMM:

+ 'Tpaduk' — 1MO3BOJISET CTPOUTH OJHOMEPHBIC TPA()UKH U3 3HAYCHUN MapaMeTPOB MOJCHCTEMBI
'COop maHHBIX' TI0 BPEMEHH, a TAKXKe MPSIMOE UCIIOJIb30BAHUE APXUBHBIX JAHHBIX JJISI IOCTPOCHHUS
rpadukoB. [lomnepkuBaeTcsi pexXuM OTCICKUBAHKS KaK TEKYIIMX 3HAYEHWH, TaK W 3HAYCHUH 110
apxuBy. [logaepxuBaeTcst TakkKe BO3MOKHOCTh TOCTPOEHUS TPaQUKOB MapaMeTpOB, HE HMEIOIINUX
apXuBa 3HAYEHUM.

+ 'Chektp' — CTpOHUT YaCTOTHBIA CIIEKTP M3 3HaUYECHUU MapameTpoB mojacucteMsbl 'COop JaHHBIX .
OKHO TaHHBIX YaCTOTHOTO CIIEKTpa (hopMupyeTcs, UCXOIs U3 pa3Mepa BUKETa 10 TOPU3OHTANIN B
MTUKCENIaX W JIOCTYITHBIX JaHHBIX MMapaMeTPOB, HAJOKEHHBIX Ha CETKY TOPU30HTAIBHOTO pa3Mmepa.
B cBsa3u ¢ 3TMUM MUHMMaibHas 4YacTOTa oIpenensercs 3HadeHueMm arpubyra tSize (1/tSize), a
MaKCHUMaJIbHasi 4acTOTa BBLICISIEMBIX YaCTOT OIPENENIeTCs MOJOBHHHOW IMUPUHOW rpaduka B
MUKCEJIaX YMHOXEHHOM Ha MuUHHUMalbHYI dactoty ( width/(2*tSize) ). ITlommepskmBaetcs
BO3MOKHOCTh (JOPMHPOBAHUS CIIEKTPA B PEIKUME CIECIKECHHS.

[Tpouecc moctyma K apXUBHBIM JaHHBIM ONTHMH3MPOBAH MyTEM BEACHHS HMPOMEXyTOuHOro Oydepa
JUI OTOOpaKeHHUs, a TaKKe YMAaKOBKM Tpaduka JaHHBIX NpH 3ampoce. [lepeueHb JOMOITHUTENBHBIX
CBOICTB/aTpuOYTOB JaHHOTO MPUMUTHBA NpUBEIEH B Ta0MLe 3.8.5.
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Tabauna 3.8.5. Habop 10MOTHUTENBHBIX CBONCTB/aTpuOYTOB B MpuMHUTHBE Diagram

Id HNmsa Ne 3HaveHue

backColor Background:color 20 @DOHOBBIN IIBET.

backlmg Background:image 21 ®doHOBOE M300paKCHHE.

bordWidth ~ Border:width 22 [Hupuna 6oparopa.

bordColor Border:color 23 [IBet Goparopa.

bordStyle Border:style 24 g:ggie??ﬁ:g algei?%i:é[:)e. d; Dashed; Solid; Double;
trcPer Tracing period (s) 25 PexxuM 1 nepuoAMYHOCTh CIIEKEHHUS.

type Type 26 Tun quarpammsr: “Trend”, 'CrexTp'.

Ampubymor mpenoa/epaguxa (Trend)

tSek Time:sek 27 Tekyiee Bpemsi, CEKyH/I.

tUSek Time:usek 28 Texymiee BpeMs, MUKPOCEKYH/IbI.
tSize Size, sek 29 Pa3mep Tpenza, cekyHabl.

curSek Cursor:sek 30 [TonoxeHue Kypcopa, CEKyHIbI.
curUSek Cursor:usek 31 [TonoxeHne Kypcopa, MUKPOCEKYH/IBI.
curColor Cursor:color 32 LBeT kypcopa.

sclColor Scale:color 33 L{BeT mIKanbl/penieTKH.

o PexuM ropu3oHTanbHON 1mIKasbl/pemetku: “No draw”,
solHor Scale:horizontal 34 “Grid;Markers” n “Grid and markers”.

Pexum BepTukanbHoil mkansl/pemietku: “No draw”,
sclVer Scale:vertical 35 “Grid”, “Markers”, “Grid and markers”, «Grid (log)",

«Marker (log)", «Grid and markers (log)".
scIMarkColor Scale:Markers:color 36 [{BeT MapKepOB IIKAIBI/PEIIETKH.

) . pudt mapkepoB mkansl/pemeTku B Buae {<Family>
sclMarkFont |Scale:Markers:font |37 <Size> <Bold> <Italic> <Underline> <Strikeout>}.
valArch Value archivator 38 ApXUBaTOp apXHWBOB MapaMeTPOB.

arNum Parameters number 39 KonuyecTBO mapamMeTpoB, 0TOOpakaeMbIX Ha OJTHOM
p TpeHJe.
HUnousudvanvrvle ampubymol napamempos mpenoa/zpapuxa
prm{X}addr i?—irg?;s;r Xi 50+10*{X} TTonuslit anpec k mapameTpy {X} WM apXUBY 3HAYCHHIA.
o~ *
prm{X}bordL ggizlelfg‘f]i} View _?_?HO X HwxkHsst rpanuna 3HaueHni napameTpa {X}.
71 ES
prm{X}bordU ll:gizten:ltlrpéé} view i(2)+10 X Bepxwusig rpanuiia 3Hauenuit napamerpa {X}.
+10%*
prm{X}color Parametr {X} :color Jsrg 107X} [IBeT oToOpaxkeHus TpeHa mapamerpa {X}.
*
prm{X}val  Parametr {X} :value AR 3HaveHne napamerpa {X} moa Kypcopom.

+4
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3.8.6. DjieMeHT MOCTPOEHUsI IPOTOKOJIOB, HA OCHOBE apXuBOB c0001eHuii (Protocol)

JlaHHBIA MPUMUTHB TPEAHA3HAUEH JUIS BH3yalM3allid JaHHBIX apXuBa COOOIIEHUN MyTéM
dbopMHpPOBaHUS TPOTOKOJOB C PA3TUYHBIMH CIIOCOOAMM BH3yallM3allid, HAadyWHAs OT CTATHYECKOTO
CKaHUPYIOLIETO MPOCMOTPAa M 3aKaHYMBAas IUHAMHYECKHM OTCICKHBAHMEM IPOTOKOIA COOOIIEHUS.

[lepevyeHb HONOTHUTEIBHBIX CBOMCTB/aTpHOYTOB TaHHOTO IPUMHUTHBA pUBEAEH B Tabme 3.8.6.

Taoauna 3.8.6. Habop nonoaHuTENbHBIX CBOWCTB/aTprOyTOB B MpuMHTHBE Protocol

Id Nms Homep 3HaueHue

backColor Background:color 20 DOHOBEIIT LIBET.

backlmg Background:image 21 DOoHOBOE M300paXKECHHE.

font |Font 2 e “Undertines <Sutkeout=t

headVis |Header visible 23 3aroI0BOK TaOJIUIBI BUIUM HIIA HET.

time Time, sek 24 Tekyiee BpeMs, CEKyH/.

tSize Size, sek 25 Pa3zmep 3ampoca, ceKkyHbI.

trcPer Tracing period (s) 26 PexxuM 1 nepuoIMYHOCTh CIIEKEHHUS.

arch Archival 27 ApXuBaTOp apXuBa COOOIICHHIA.

tmpl Template 28 [ITaG0H 3ampoca B apXxuBe.

lev Level 29 YpoBeHb COOOIIECHHUH.
[opsimox orobpaxkenus ("[1o Bpemenn", "Ilo yposuio", "ITo

eword Viewarder 0 fyant o cooul, Mo spoenn oSpey
coobmienuto (obpatHo)").

col View columns 31 OTtob6pakaeMble KOJOHKH.

itProp Item's properties 32 KoanuecTBo cBOWCTB 2JIEMEHTOB.

HUnousuodyanvbrvie ampubymuol c80UCMSE INeMEHMO8

Kpurepuii: ypoBens snmementa {X}. bosiee wim paBHO

it{X}lev Item {X}:level 40+5*{X}
yKa3aHHOMY.

it{X}tmpl Ttem {X}:template 41+5% (X} Kpurepuii: mabnon KaTe:icv)pI/{(I;I' anemenTa {X}. Bxirouas
crielMaIbHble CUMBOJIBL *' 1 '?".

it{X}fnt Item {X}:font 42+5*{X} Lpudr snemenra {X}.

it{X}color Item {X}:color 43+5*{X} LlBer snementa {X}.

3.8.7. JnemenT popmupoBanus oT4éTHOM NOKyMeHTaunu (Document)

[TpumuTHB npeaHa3HadeH A (GOpPMUPOBAHHS OTUETHOW, ONEPATHMBHOM M WMHOW JTOKYMEHTAlMU Ha
OCHOBE IIa0JOHOB JIOKyMEHTOB.IlepedyeHb AONOIHUTENBHBIX CBOWCTB/aTpUOYTOB IAHHOTO NPUMUTHBA
npuBeAEH B Tabnuue 3.8.7.

Taoauna 3.8.7. Habop nonoaHUTENbHBIX CBOWCTB/aTpOyTOB B puMHuTHBE Document
Id Nms Ne 3nauvenme
style  CSS 20 Crunp noxymenta (CSS).
tmpl  Template 21 XHTML ucxonaHblii mabioH JOKYMEHTA.
doc Document 22 IlceBno-BUPTyalbHBIN aTpUOYT TEKYIIEro (BEIOPAaHHOI0) TOKYMEHTA.
font  Font 2% bazoBsrit HIprI(i)T TEKCTa JIOKYMEHTA B nostHoM 3amucH {<Family> <Size>
<Bold> <Italic> <Underline> <Strikeout>}.
bTime Time:begin 24 Bpems Hayayia JOKYMEHTa, CEKyH].
time  Time:current 23 Bpews renepaiuu JOKyMEHTa, CEKYH]I.
n Archive size 25 KonmuecTBO TOKyMEHTOB WM TITyOWHA apXUBa.

Ampubymul 6K1104YEHO20 PEHCUMA APXUBUPOBAHUSL




34

Id Nmsa Ne 3nauenmue

Ilo3unms TCKYHICTIO JOKYMCHTA B apXUBC. 3amuck 3HaueHus <0 IMPOU3BOAUT
ApXUBAUIO TCKYLICTO JOKYMCHTA.

aCur |Cursor:archive —

Tekymuii BU3yaIu3upyeMblid JOKYMEHT apXHUBa. 3anuch 3HaYeHus -1 —

vCur |Cursor:view —
BBIOOD CJIENYIOMIETO TOKYMEHTa, -2 — BBIOOP MPEeAbIAYIIero JOKyMEHTA.

Ampubymul apxusa

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

Bo3MoxHOCTH puMUTHBA «J{OKYMEHT»:
« T'mbkoe GopMHUpOBaHUS CTPYKTYpPbI TOKYMEHTa Ha OCHOBE SI3bIKa T'MIIEPTEKCTOBON pa3METKH.
OTO NPenoCTaBUT MOAJEPKKY IIMPOKUX BO3MOXHOCTEH (OpMaTHpOBaHUS JIOKYMEHTOB C
nocienyomeil peanuzanueit 00EpTku rpaduueckoro uuTepeiica GopMupoBaHUs TOKYMEHTA.
«  @®opMupoBaHUS JOKYMEHTOB 110 KOMaH/€ UJIH 10 IUIaHY B apXUB € MOCIEAYIOLUM IPOCMOTPOM
apxuBa.
- @OopMHUpPOBAaHUE JTOKYyMEHTAa B PEXHME PEAJBHOTO BPEMEHHU IOJHOCTHIO JMHAMUYECKHM U Ha
OCHOBE apXMBOB 32 YKa3aHHOE BpeMsl.
+ Hcnonb3oBanue arpuOyToB BHDKETa JJs Iepefadd 3HAueHUM M aJpecoB Ha apXHBbI B
nokyMeHT. [lo3BosisieT WCmosib30BaTh BUDKET JOKYMEHTa Kak IIabioH Uil (opMHpOBaHUS
OTYETOB C APYTUMH BXOJHBIMU JJAHHBIMH.

B ocnoBe mo6oro nokymenrta jiexur XHTML-mabmon. XHTML-mabnaon sto ter 'body', WEB-
CTpaHUIIbl, COJEpKalUid CcTaTUKy AokyMeHTa B ctaHgapre XHTML 1.0 u saeMeHThl MCHOITHSEMBIX
MHCTPYKIMI Ha OJHOM M3 S3BIKOB IOJb30BaTelbckoro nporpammupoBanus OpenSCADA B Buge <?dp
<procedure> ?>. Pe3ynbTUpyIOIUN TOKYMEHT (GOpMUpPYETCS MyTEM UCIOJIHEHHS MPOLEAYpP U BCTaBKU
UX pe3ysbTaTa B JOKYMEHT.

VICTOYHNKOM 3HaUEHUI MCIIOTHAEMBIX HHCTPYKIIMI SBISIOTCS aTpHOYyTHI BUIKETA STOr0 IPUMHUTHBA,
TaK)K€ BCE MEXaHU3MBI S3bIKOB I0JIb30BaTENbCKOTO NporpammupoBanust OpenSCADA. AtpuOyTsl MOTyT
T00aBISATHCS TONB30BATEIEM M JIMHKOBATHCS HA peallbHbIE aTpUOYTHI MapaMETPOB WIIH-KE SBISTHCS
ABTOHOMHBIMM, 3HAu€HUs KOTOpBIX OyIOyT QOopMHpOBaThCS B CKpUINTE BUKeTa. B cioywyae co
CIIMHKOBAHHBIMH aTpUOyTaMHU MOTYT U3BIIEKAThCS 3HAYCHUS U3 UCTOPHH, apXHUBa.

Ha puc. 3.7.7.a u3o0OpakeHa CTpyKTypHasi cxema BHUJDKeTa NMpuMUTHBA «JlokymeHT». CoriacHo 3Tou
ctpykrype «JlokymeHT» coaepxkut: XHTML-mabmoH, pe3yabTHPYIOIIHE JOKYMEHTBI M CKPHIT
00paboTKK MaHHBIX. VICTOYHUKOM MAaHHBIX JUIsI CKPUIITA W PE3YIbTHPYIOIIMX JTOKYMEHTOB SBIISIFOTCS
aTpuOyThI BUIDKETA.

ol _\]
Arpubyt | Cxpunm eudxema:
prmi1_val : — :
prml _ed prm3d_cle=prm2_val*3.14;

prm1_nm | Prmd _cle=prmd_val*3.14;
prm2 val |prm&_cle=prm&_val*3.14;
prm2_ed
prm2_nm | [/]a GnoH dokyMeHma:

prm3_val | Syody docProclang="JavalLikeCalc.JavaScript'><table>

p;mz{;; =tr==td=Und p=fd=<td=3HaueHwe <t d==/tr=

P 4 ¢l =tr=<td==%dp r=prm1_nm ?==/td==td==7dp r=prm1_val ?==/td==/tr=
pIMA_EIC | <tr><td><7dp r=prm2_nm 2></td><id><?dp r=prm2_val 2></td><fr>
Prma_val | . otg><7dp r=prm3_nm 7=<ftd=<td><7dp r=prm3_val 7></td></tr>
prms_cle =ftable==/hody=

prmé_val

prm7y_val |

pmaval | LJOKYMeHm: H

prmd_val | =body=<table=

prml 0_val | =tr==td=Ung p=/td==td=3HadeHne=fd==/tr=
prll_val | str==td=PIRC21 <ftd==td=23 45=/td=</tr=
prmi 2_wal | <tr==td=TIRCS=/td=<td=70.23=/td==fr=
prenl 3_val | =tr==td=Fld5=fd==td=34 §5=/td==/1r=

prrml 4_val | =iable==/body=

prmi 5_val po

\ lMpumumue ‘HDHYMEHHT;J
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Puc.3.7.7.a CtpykrypHas cxema NpuMHUTHBA «J[OKyMeHT».

[IpenycmarpuBaercs paboTa BWIXKETa B ABYX pexumax: JuHamudeckudh u ApxuBHBIA. OTinune
ApXMBHOTO PEXHMMa 3aKJIIOYAeTCsl B HAJMUYMU apXHBa YKa3aHHON TIyOMHBI M aTpHOYTOB MO3BOJIIOIINX
YIPABJIATH IIPOLECCOM apXUBUPOBAHKS U IIPOCMOTPA YKAa3aHHOI'O JOKYMEHTA B apXUBE.

I'eHepanusi JOKyMeHTa BCerja IMPOU3BOJAUTCS B MOMEHT YCTaHOBKM aTpuOyTa BpeMeHu <time>
OTHOCUTEIIFHO YCTAHOBJICHHOTO HAYaJlbHOTO BpEMEHW JOKyMeHTa B artpudyre <bTime>. Ilpm
BBIKJTIOYCHHOM apXUBE PE3YIbTHPYIOIIUNA JOKYMEHT MOMEIIACTCs] HEeTOCPEACTBEHHO B aTpuOyT <doc>.
[Ipy BKIIIOYCHHOM apXWBE PE3yIbTUPYIONIMNA TOKYMEHT ITOMEMIACTCsl B SUCHKY IMOJ KypCOpOM, aTpuOyT
<aCur>, a tak-ke B <doc> ecnu 3HadeHHe Kypcopa apxuBa <aCur> M Kypcopa BU3YaIH3HUPYEMOTO
nokymenta <vCur> coBmagaroT. ATpUOYTHI apXHMBHBIX KypCOPOB TNPEIyCMATPUBAIOT HECKOJBKO
KOMaH/THBIX 3HAYCHUH:

« aCur<() — IlepemeriaeT Kypcop apXuBaTopa Ha CIEAYIOUIYIO MMO3HUINI0, TEM CaMbIM OCTaBJISIS
NPEIBIIYIINNA JOKYMEHT B apXHBE U OYHIIAs TOKYMEHT IOJT KypCOPOM.

« vCur==-1 — BpIOOp cnexnymoomero IOKyMEHTa i OTOOpaskeHHd. BbIOpaHHBIM TOKYMEHT
KonupyeTtcs B aTpudyT <doc>.
« vCur==-2 — BpIOop npenplyniero AOKyMEHTa il OToOpaxkeHUH. BblIOpaHHBIM JTOKyMEHT

Konupyercs B arpuOyT <doc>.

Kak Obl10 yka3aHO BbIIIE AMHAMHKa IIA0JOHA JOKYMEHTA ONpeNeNseTcsl BCTaBKaMM HCIOJIHSIEMbIX
UHCTpYKIMH Buaa <?dp <procedure> ?>. B mporeaypax MOryT HCHOJIb30BaTbCsl OJHOUMEHHBIE
aTpuOyThl BHDKETa M (PYHKIIMU TIOJb30BaTelbckoro wuHTep(deiica mporpammupoBanus OpenSCADA.
Kpome atpulyToB BHKeTa 3ape3epBUPOBaHbI ClieualIbHbIe aTpudyTamu (tabdin. 3.7.7.a).

Kpome cneunanbubix arpudyroB B XHTML maGnone 3ape3epBUpOBaHbl TETM U aTpUOYThl TErOB
CIIeNMaabHOTO Ha3HaueHus (Tabmn. 3.7.7.a).

Tabauna 3.7.7.a. CnenuanpHbIe U 3ape3epPBUPOBAHHBIC YJIEMEHTHI MA0JIOHA.

Nmsa ‘Hamaqelme

Ampubdymeot

ATpulyT pe3ynpTaTa UCIOJIHEHUS MPOLEAYPhI COAEPKUMOE KOTOPOTO

rez TIOMEIIAETCS IEPEBO IOKYMEHTA.

ITime quMﬂ MOCJIETHETO (1)0pMHp0BaHPI$[. Ecnu moxkymeHT popmMupyeTcs BIiepBbIe TO
<ITime> paBen <bTime>.

Time Copnepxut BpeMs 11 epeOupaeMbIX 3HaU€HUH B ceKyH1ax. Onpeaensercs
BHYTpH TeroB ¢ aTpudyTom 'docRept'.

TimeU ConepxuT BpeMs Ui nepeOupaeMbIX 3HaU€HUH B MUKPOCEKYHIaX.
Omnpenensiercss BHyTpH TeroB ¢ atpudyrom 'docRept’'.

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

OrnpenensroTcest BHYTpH TeToB ¢ aTprdyToM 'docAMess' mpu pazdoope cooOIeHmit
apxuBa COOOILCHMIA:

mTime — BpeMs cooOmieHus;

mTimeU — BpeMsi cooOIIeHUs, MUKPOCEKYHIBI;

mLev — ypoBeHb cOO0IIEeHNS;

mCat — KaTeropusi COOOIIEHHS,;

mVal — 3HaueHne cooOIIeHus.

mtime, mTimeU,
mLev, mCat, mVal

Cnel/ﬂ/laﬂbele meaou

Cneyuanvnvlie ampudymol CmanoapmHulx me208

SI3BIK MCTIOMHAEMBIX poUEeAyp AOKyMeHTa. [Io ymom4aHuto 31o

body.docProcLang JavaLikeCalc.JavaScript.

Ter ¢ ykazaHHBIM aTpuOyTOM NpU (POPMUPOBAHUH PA3MHOKAETCS MTyTEM
* . docRept="1s" cMeleHns BpeMeHu B arpulyTe 'rTime' Ha 3HaueHne yKa3aHHOE B IaHHOM
aTpuOyTe.
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Ha3znauyenue

* .docAMess="1:PLC*"

Yka3bIBaeT Ha HEOOXOAMMOCTh Pa3MHOKEHHSI TeTa ¢ aTpHOyTOM COOOIIEHUSIMU U3
apXuBa COOOIIECHUH 3a YKa3aHHBIA WHTEPBAJl BPEMECHH U B COOTBETCTBHUH C
ypoBHeM (1) u mabnonom 3ampoca (PLC*). Jlns manHorO Tera, B mpoiiecce
pasMHOXeHus, onpeaenstores arpuOyTel: mTime, mTimeU, mLev, mCat u mVal

* docRevers="1"

Vka3bIBaeT Ha HHBCPTUPOBAHUEC IMMOPATOK PASMHOKCHHA, HOCJ'IGZ[HI/Iﬁ CBCPXY.

* docAppend="1"

[Tpu3Hak He0OX0AUMOCTH 100aBIEHUS PE3Y/IbTaTa BHIIIOIHEHUS POLIEAYPHI B TET
nporuenypsl. MIHade pe3yabTar UCIIOJIEHEHs 3aMEHSET COAEPKUMOE Tera.

body.docTime

Bpewms dopmupoBanust tokymenTta. Mcnonp3yeTcst 17151 yCTaHOBKHM aTpuOyTa
<ITime> npu cnexyromemM GopMupoBaHuM AoKyMeHTa. He ycTanaBnuBaercs
HoJb30BaTeneM!

3.8.8. KonTeiinep (Box)

[TpuMHUTUB KOHTEHHEpa HCHONB3yeTcs Ui (OPMHUPOBAHUSI COCTABHBIX BHUJIDKETOB W/WIIA CTPaHHMIL
H0JIb30BaTEIbCKOr0 MHTepdeiica. [lepedeHp NOMOMTHUTEIBHBIX CBOMCTB/aTPHOYTOB JaHHOTO NPHMHTHBA
npuBeAEH B Tabnuue 3.8.8.

Tab6amnua 3.8.8. HaGop nomonHUTENbHBIX CBONCTB/aTpUOYTOB B MpUMHUTHBE Box

Id Nmsa

Ne 3nauenue

pgOpenSrc Page:open source

3 [TonHeI agpec cTpaHULbl, KOTOPask BKJIOYEHA BHYTPb JAHHOTO
KOHTEHepa.

pgGrp Page:group

4  I'pynmna KOHTelHepa CTpaHMII.

backColor Background:color 20 ®oHOBBIII IIBET.

backlmg  Background:image 21 ®oHoBOE N300paKeHHE.

bordWidth Border:width 22 IIupuna 60oparopa.

bordColor Border:color 23 IIBer Ooparopa.

bordStyle | Border:style 24

Crtuns 60paropa
(None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
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3.9. Ucnoan3oBanue B/l nisi xpanenusi 0n0,1M0TeK BHIKETOB M MPOEKTOB

XpaHeHHE IaHHBIX BHUKETOB M OMOMMOTEK BHKETOB peanu3zoBaHo B bJl, JoCTymHBIX cucteme
OpenSCADA. BJl opranm3oBaHa IO NPUHAIJICKHOCTH MaHHBIX K Oubmmuoteke. T.e. oraenbHas
OnbMMoTeKa XpaHUTCS B OTHIEIBHON Tpymnme Tadnauiy ogHo wim pa3Heix bBbJI. Tlepeuenp OubmmoTex
BUJDKETOB XPAHUTCS B UHACKCHOW Tabnuie Oubnuorek ¢ mmeHeM «VCALibs» u ctpyktypoit “Libs”.
OK3eMIUsIp 3ToM Tabnuubl co3naéres B Kaxaod BJl, rae xpaHsrcs JaHHBbIE 3TOTO MOAYNS C IEPEYHEM
OuOIMOTEK, coaepKamuxcsi B KOHKpeTHO B3aToi BJ[. B cocrtaB Tabmui, mpuHamiexanmmx OuOIHOTEKE
BUJIKETOB, BXOZSAT CIEAYIOLIHE:

- {DB TBL} — Tabnuma ¢ BWmDKeTaMH, TMPUHAICKAMMAMA OuOIMOTeKE (CTPYKTypa
«LibWigets").
- {DB TBL} 10 — Tabmuua ¢ paboyuMH CBOWCTBaMU BUDKETOB JTOH OUONIHOTEKH U

BJIOKEHHBIMM BUJPKETAMU KOHTEHHEPHBIX BHJDKETOB (CTpykTypa «LibWidgetIO").
- {DB TBL} uio — Tabuuma c moib30BaTebCKUMHI CBOWCTBAMH BHKETOB 3TOH OMOIMOTEKH U
BJIO)KCHHBIMH BUJI)KETAaMU KOHTEHHEPHBIX BUHKETOB (cTpyKTypa «LibWidgetUserlO", pasnena b/1

).

- {DB TBL} incl — Tabnuma ¢ mepeyHeM BIJIOKEHHBIX BHJIKETOB B BUKETHI-KOHTEHHEPHI
naHHoM 6ubnmnoTexu (cTpykrypa «LibWidgetIncl").

- {DB TBL} mime — TaOnuma c pecypcamMu OUOIMOTEKM U €€ BHIKETOB (CTPYKTypa
«LibWidgetMime").

- {DB TBL} ses — Tabmuna i XpaHeHHs IaHHBIX PEXUMa HCIOIHEHHUS IPOEKTOB, T.C.

ceancoB (cTpykTtypa «PrjSeslO»).

[Tpoekiuu (CTPYKTYphl) OCHOBHBIX TaOJIHIl TAKOBHI :
- Libs( ID, NAME, DSCR, DB_TBL, ICO ) -- bubauoreku BumxeToB </D>.
ID -- unentuduraTop;
NAME -- nms;
DSCR -- ontucanmue;
DB TBL -- B/l ¢ Bumxeramu;
ICO -- 3axogupoBanHoe (Base64) nzo0pakeHne NKOHKHA OUOIMOTEKH.
LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS, DBV) --
Bumxkersr <[D> OUOIHOTEKN.
ID -- uneHTHdUKATOD;
ICO -- 3akogupoBanHoe (Base64) nzo0pakeHre MKOHKU BUJIXKETA;
PARENT -- anpec BumkeTa OCHOBHI B Bujie /wlb originals/wdg Box;
PROC -- BHYTpeHHMH CLIEHApUH U SA3bIK CLIEHAPUS BUDKETA;
PROC PER -- n1epuoIM4HOCTb BBIUMCIICHUS CLIEHAPUSI BUIIKETA,
USER -- Bnanenen BUIKETA;
GRP -- rpynna nosib3oBareseil BUIKeTa;
PERMIT -- npaBa noctyna K BUJIKETY;
ATTRS -- nepeyeHb aTpuOYyTOB BUDKETA, MOIU(UIIMPOBAHHBIX ITOJIb30BATEIIEM;
DBV -- Bepcus B/I.
LibWidgetlO( IDW, ID, IDC, 10 VAL, SELF FLG, CFG TMPL, CFG_VAL ) -- Pabouue
aTpuOyThl </D> Bumxkera <[DW>.
IDW -- unenTH(UKATOP BUKETA;
IDC -- uneHTuUKATOp TOUYSPHETO BUIKETA,
ID -- upentudukarop IO;
10 VAL -- 3nauenue atpudyTa;
SELF FLG -- Buytpennue ¢uaru 10;
CFG _TMPL -- ma0i10H 371eMeHTa KOH(pUTypalui, OCHOBAaHHOTO Ha JAHHOM aTpuoyTe;
CFG VAL -- 3HaueHue dJeMeHTa KoHQUTyparun (CChITKa, KOHCTAHTA ...).
- LibWidgetUserlO( IDW, ID, IDC, NAME, 10 TP, 10 VAL, SELF FLG, CFG TMPL,
CFG_VAL) -- [Tonp3oBarenbckue aTpudyThl </D> Bumkera <[DW>.
IDW -- uneHTUpUKaTOp BUIKETA;
IDC -- uieHTUPUKATOP JOUYEPHETO BUJIKETA;
ID -- upentuduxatop 10;
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NAME -- nmsa 10;

10 _TP -- tun u rnasuble ¢aaru 10;

10 VAL -- 3nauenue 10O;

SELF FLG -- Baytpennue ¢uaru 10;

CFG_TMPL -- ma0ioH 31eMeHTa KOH(UTYpaliui, OCHOBAaHHOTO Ha JaHHOM aTpuoOyTe;

CFG _VAL -- 3HaueHue s1eMeHTa KOH(GUTypaluu (CChlIKa, KOHCTAHTA ...).
- LibWidgetIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT, DBV ) -- BkitoueHHbI€ B
KOoHTeHep </DW> Bumxersl </D>.

IDW -- uneHTUPUKATOp BUDKETA;

ID -- uneHTUPUKATOP IK3EMILISPA BIIOKEHHOTO BUIKETA;

PARENT -- anpec BUKeTa OCHOBBI B BUIe /Wlb_originals/wdg Box;

ATTRS -- nepeyeHp aTpuOYTOB BUDKETA, MOIU(UIIMPOBAHHBIX TTOJIb30BATEIIEM;

USER -- Bnazgenen BUIKETA,

GRP -- rpynna 1nosib30BaTeseil BUIKETA;

PERMIT -- nmpaBa noctyna K BUIIKETY;

DBV -- Bepcus b/I.
- LibWidgetMime( ID, MIME, DATA ) -- Audio, video, media u npyrue pecypchbl BHIKETOB
OUOINOTEKH.

ID -- Unentudukatop pecypca.

MIME -- Mime Tun nanHbIx pecypcea (B hopmate - <mimeType;Size>).

DATA -- [lannble pecypca koaupoBaHHble Base64.
 Project( ID, NAME, DSCR, DB _TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) -- [IpoekTtst
unTepdeiicoB Buzyanuzanuu </D>.

ID -- uneHTH(UKATOP MPOEKTA;

NAME -- ums poeKTa;

DSCR -- onucaHue MpoeKTa;

DB TBL -- B]] co cTpaHHIIaMH TPOEKTA.

ICO -- 3akoaupoBanHoe (Base64) nzo0pakeHne HKOHKH MPOEKTa;

USER -- Bnazeneln nNpoeKTa;

GRP -- rpynna nojab30BaTeel MPOEKTa;

PERMIT -- mpaBa 1ocTyna K IpOeKTy;

PER -- nepuoquyHOCTD BBIYUCIICHHS TTPOEKTA;

FLGS -- pnaru npoexra.
« ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, FLGS,
ATTRS, DBV ) -- Ctpanunsl </D> cogepxaiuecs B mpoekre/crpanuue <OWNER>.

OWNER -- ipoeKT/cTpaHHIIa - BIaJeNel JaHHOU cTpaHullsl (B Buje - '/AGLKS/so/1/gcadr')

ID -- upeHTH(UKATOP CTPAHUIIBL;

ICO -- 3akogupoBanHoe (Base64) nzobpakeHre HKOHKH CTPAHULIBL;

PARENT -- anpec BUIKeTa OCHOBBI CTPAHUIIBI B BUne /wlb_originals/wdg Box;

PROC -- BHYTpeHHMH CLIEHApUH U SA3bIK CLIEHAPUs CTPAHULIBI;

PROC PER -- n1epuoIM4HOCTb BBIUMCIICHUS CLIEHAPUSI BUIIKETA,

USER -- Bnagenen CTpaHulIbl;

GRP -- rpynna noJjib30BaTelieid CTPaHUIIbI;

PERMIT -- npaBa 1ocTyna K CTpaHUIIE;

FLGS -- pnaru crpaHuuisl;

ATTRS -- nepeueHb aTpuOyTOB BUKETA, MOIU(GUIUPOBAHHBIX M0OJIB30BATEIIEM;

DBV -- Bepcus B/I.
+ ProjSess( IDW, ID, I0 VAL ) -- Tabnuna npoekta <I[DW> nis XpaHEHUs JTaHHBIX CEAHCOB,
UCTIOJHSIOIUX [TPOEKT.

IDW -- IONHBIN IIyTh 3JIEMEHTA IIPOCKTA;

ID -- atpuOyT 31€MEHTA;

10 VAL -- 3nauenue atpudyTa.
- ProjPagelO( IDW, ID, I0_VAL, SELF FLG, CFG_TMPL, CFG_VAL ) -- Paboune atpuOyTsI
ctpanull. CTpykTypa aktuyecku copmnanaet ¢ Tadbnuueit LibWidgetlO.
« ProjPageUserlO( IDW, ID, NAME, 10 TP, 10 VAL, SELF FLG, CFG TMPL, CFG_VAL )
-- Tlonp3oBatenbckue atpuOyThl cTpanmi. CTpykTypa (akTUYecKd coBMmamaeT ¢ TaOauIei
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LibWidgetUserlO.
+ ProjPageWlncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) -- BkitoueHHble Ha
cTpaHulbl BUIKETHl. CTpyKTypa (hakTuyecku coBnanaet ¢ Tabnuueit LibWidgetlncl.
+ PrjSesIO( IDW, ID, IO_VAL ) -- Atpubytsl </D> 351eMeHTa ceaHca rnpoekra <[DW>.
IDW -- unenTH(UKATOp DIIEMEHTA CEaHCa MPOCKTa;
ID -- upentudukarop IO;
10 VAL -- 3nauenue atpudyra.

3.10 API nosib30BaTe/IbCKOro NPOrpaMMHUPOBAHUS U CEPBUCHbIE MHTEP(EHChI
OpenSCADA

3.10.1. API mosib30BaTe/IbCKOr0 NPOrpaMMUPOBAHUS

API noip30BaTeIbCKOT0 MPOrpaMMHUPOBAHUS JBM)KKA BU3YJIN3aLMU TPEACTABICHO TPYyNION (GyHKINI
HenocpeacTBeHHO B Moxayne nBuxkka CBY. Bp13oB 3Tux (QyHKUMH U3 CKPUNTOB BUKETOB MOXKET
OCYILECTBIISATHCS MPSAMO 1O UAECHTHUPHUKATOPY (YHKIHHU, HOCKOJIBKY UX 00JacTh UMEH yKa3bIBaeTCs AT
KOHTEKCTA CKPUITOB BUI)KETOB.

Cnucox BumkeroB (WdgList)

Onucanue: B03Bpa1uaeT CIIMCOK BHKETOB B KOHTeﬁHepe BUJIPKCTOB HUJIU CIIMCOK JOYCPHUX BUIKCTOB.
Ecmu YCTaHOBJICHO <pg>, TO BO3BpaIlaeTCsA CIIMCOK CTPaHUIl AJIS IIPOCKTOB M CCAHCOB.

Ilapamempuoi:
ID Hwmsa Tun Pexum Ilo ymoryanuio
list Cmmcok Crpoka Bo3zepar

addr Anpec Crpoka Bxon
pg  Crpanunsl  Bool Bxon 0

HpucyrcrBue y3na (NodePresent)
Onucanue: TlpoBepka Ha MPUCYTCTBUE Y314, BKIIOYAs BUKETHI, aTpUOYTHI U APyTHE.

Ilapamempuwi:

ID Hwmsa Tun Pe:xxum  Ilo ymosruanuio

rez Pesynprar Bool Bospar

addr Anpec Crpoka Bxon

Cnucok arpudyros (AttrList)

Onucanue: Bo3Bpamaer coucok arpubytoB Bumkera. Eciam  yctanoBmen <noUser> Ttorna
BO3BpPAIIAIOTCS TOJIBKO HE NOJIb30BATENIbCKUE ATPUOYTHI.

Ilapamempuwi:
ID Nwmsa Tun Pexum Ilo ymonyanuio
list Crncox Crpoka Bosspar
addr Anpec Crpoka Bxon
noUser be3 moab3oBarensckux Bool Bxon 1

3anpoc aTpudyra (AttrGet)

Onucanue: 3anpoc 3Ha4eHUs aTpuOyTa BHIDKETA. 3alpoc MOXKET OCYIIECTBISATHCS KaK yKa3aHHEM
NOJHOTO azapeca atpubyra B <addr>, Tak W ormenvHO ajpeca Bumkera B <addr>, a unmeHtudukaropa
aTpubyTa B <attr>.

lapamempuwi:

‘ID ‘I/IMH ‘Tnn ‘Pe)KI/IM ITo ymoryanuro
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val 3nauenue Crtpoka Boszspar
addr Anpec Crpoka Bxon
attr  Atpubyr Bool Bxon

IMoan3oBaTenn ceanca (SesUser)

Onucanue: Bo3Bpalaer moyib30BaTeNs ceaHca 1o MyTH K BUIDKETy ceaHca. [lapamempbi:

ID Hmsa Tun Pexum Ilo ymonryanuro

user [lonb3oBatenr Ctpoka Bo3zBpar

addr Anpec Crpoka Bxon
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YcranoBka aTpnéyra (AttrSet)

Onucanue: YCTaHOBKa 3HAuYeHUs aTpuOyTa BHJDKETA. YCTAHOBKA MOXET OCYIIECTBIIATHCS Kak
yKa3aHHeM IIOJIHOTO ajpeca aTpuOyra B <addr>, Tak w OTAenbHO aapeca Bumkera B <addr>, a
uaeHTuguKaTopa aTpudyTa B <attr>.

llapamempuwi:

ID Hwmsa Tun Pexum Ilo ymonuanuio

addr Anpec Crpoka Bxon

val 3nauenue Crtpoka Bxon

attr  Atpubyr Bool Bxon

3.10.2. CepBucubie uurepgeiicoi OpenSCADA

CepBucHble wuHTepdeiicel 310 wuHTepdelice goctynma k cucreme OpenSCADA mocpencTBom
untepdeiica ynpapiaenus OpenSCADA u3 BHeIIHUX cucTeM. /[aHHBIH MeXaHU3M MOJIOKEH B OCHOBY BCEX
mexaHusMoB oOmena BHyTpu OpenSCADA, peann3oBaHHBIX IOCPEICTBOM CIAObIX CBs3ed U
crangaptHoro npotokoja oomerna OpenSCADA.

JocTyn k 3HaYeHUsIM aTPUOYTOB 3JIEMEHTOB BU3yaIu3aluu (BU/IKETaM)

C uenpio mpenocTaBlieHUs YHHU(DUIIMPOBAHHOTO, TPYMIIOBOTO W CPABHUTEIHHO OBICTPOTO NOCTyMHa K
3HAYCHHSIM aTPUOYTOB BHU3YAIBHBIX JJIEMEHTOB TPEAYCMOTpPEHA CEepBHCHAs (DYHKIUS BH3YaITbHOTO
JlIeMEHTa  «/serv/attry W KOMaHABI  TOMY4YEHHS/yCTAaHOBKM  3HAuYeHWN  atpubyrtoB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv%2fattr"/> wu <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%2fattr"/>. ATpuOyThl TaHHBIX KOMaH], MpeaycMaTpPUBAIONINE pa3IUYHble MEXaHU3MBbI 3ampoca,
npejactaBuM B Tabaune 4.13.1.

Taoauna 3.10.2.a. ATpuOyThl KOMaH/I OTYYCHHUS/YCTAHOBKH aTpUOYTOB BH3YaIbHBIX DJIEMEHTOB

Id Nmsa 3HayeHHUe

Komanoa sanpoca eusyanvuvix ampubymos guoscema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
%2fattr"/>

YcraHoBKa BpeMEHU/CUETUNKA U3MEHEHUH IS

tm Bpemsi/cuérunk n3mMeHeHui
3arpoca TOJIbKO M3MEHUBIINXCS aTpHOyTOB.

dopmupoBaHue qoYepHUX B modepHeM diieMeHTe YKa3bIBAIOTCS: CTPOKOBBIX
3JIEMEHTOB C pe3yjbTaTaMu UAEHTH(UKATOp {attr} aTpubyra, unnekc {a id}
aTpuOyTOB aTpuOyTa u ero 3HaueHue {val}.

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

Komanoa ycmanoexu susyanvnvix ampubymos eudscema: <set path="/Ul/VCAEngine/{wdg addr}/
%o2fservZofattr"/>

B mouepHHX 351eMEHTaX yKa3bIBAETCS
VYcraHoBka aTpuOyTOB uaeHTuGuKaTop aTpulyTa {attr} u ero 3HaueHUE
{val}.

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

I'pynnoBoii 1ocTyn K 3HAYEHUSAM ATPUOYTOB 3JIeMEHTOB BU3YAJIM3alMHU (BUIKETbI)

C 1enpI0 ONTUMH3ANNN TpapuKa CETEBOTO B3aUMOJICHCTBHS MYyTEM HCKIIOYCHHUSI MEIKUX 3allpOCOB, a
UCTIOJIb30BAaHUSl OJHOTO, HO OOJNBIIOTO 3ampoca CO3JaH TPYMNIOBOM 3ampoc 3HauYeHWil arpulyToB
BU3YaJIbHBIX 3JIEMEHTOB. [ pynmupoBKa JaHHOTO 3aIpoca IMopa3yMeBaeT 3alpoc aTpuOyTOB BCel BETBU
BUJKETA, BKJIIOYAsl U BIOXKEHHBIE 3J1€eMEHThI. I TaHHOTO 3arpoca MpelycMOTpeHa CEpBUCHAs KOMaHa
«/serv/attrBry». 3ampoc JaHHOW CEpBHCHON KOMAaHJIbI 3KBHUBAJICHTCH CEPBUCHOW KOMAaHIE «/serv/attry u
BBITJISAUT ClieyrommmM oopaszom: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv%2fattrBr"/>

tm — BpeMs/c4éTunK HM3MEHEHHH. YCTaHOBKAa BPEMEHH/CUETYMKAa M3MEHEHUH JUIs 3armpoca
TOJILKO M3MEHUBIINXCS aTPUOYTOB.

Pesynbrar:
<el id="{attr}" p="{a_id}">{val!</el> — DnemenTsI C pe3yapraramu aTpuOyTOB. B 311eMeHTe
YKa3bIBAIOTCA: CTPOKOBBIM uaeHTU(duUKaTop {attr} arpuOyrta, mHAekc {a id} arpubyra u ero
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3HaueHue {val}.

<w id="{wid}" InkPath="{Ink path}">{childs+attrs!</w> — DneMeHThl ¢ JIOYEPHUMU
BU/DKETAMHA W WX arpubyramu. B sieMeHTe yKa3bpIBalOTCSA HACHTH()HUKATOP AOYEPHETO BUKETA

{wid} ¥ myTh BHJPKETa Ha KOTODBIH CCBLIACTCS JAHHBIA BHIDKET €CIU OH SBISETCS CCBUIKOM
{Ink path}.

ﬂOCTyl’l K CTpPaHULIaM CeaHCa

C nenplo yHU(UKAIMK W ONTUMH3ALUKM JOCTYNAa K CTPAHUIAM INPETYyCMOTPEHa CEpPBHCHAs (YHKITHSI
ceaHca  «/serv/pg» W KOMaHAbl  3ampoca  TEepeuHs  OTKPBITBIX  cTpaHul]  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2fpg"/>); OTKPBITHSA CTpaHUIIBI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2fpg"/>); " 3aKPBITHS CTpaHUIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>).

PesynpraToM  3ampoca  mepeyHs  OTKPBITBIX ~ CTPaHMIl  SIBJIAIOTCS  JIOYEPHHUE  DJIEMEHTHI
<el>{OpPage}</el> conepxamue NOJHBIA YT OTKPHITOM cTpaHHUIbl. Kpome mepedHs OTKpPBITHIX
CTpaHMII 3aIpOC BO3BPALIAET 3HAYCHUE TEKYILEro CYETUYMKA BBHIYMCIICHUS ceaHca B aTpubyTte <tm>. Ecnu
JAHHBIA aTpuOyT yCTaHABIMBACTCS TPH 3alpoce, TO IS KaKIAOH OTKPBITOW CTPaHHUIIBI BO3BPALIACTCS
CIHMCOK N3MEHEHHBIX C MOMEHTA YKa3aHHOTO 3HAYEeHUS CYETINKA BHDKETOB OTKPBITOH CTPAHHUIIBI.

YnpasieHnue curHanusanuei

Jlis mpenocTaBiIeHNsT MEXaHW3Ma TII00aTbHOTO KOHTPOJIS 32 CHTHAIIM3AIllMel ceaHca MperycMOTpeHa
cepBucHas (GyHKIHMS ceaHca «/serv/alarm» W KOMaHIBl 3ampoca cTaTyca CUTHalmoB (<get
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>); wu kButammm curaamoB (<quittance
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>).

3ampoc cTaryca CUTHAJIOB BO3BpaliaeT 0000MIEHHOE COCTOSIHUE CHUTHAJIOB, 4 TaK-)K€ TOTOTHUTEILHYIO
HHPOPMAITHIO U 3BYKOBOW CHUTHAIM3anuu. JlomomHuTenbHas WHGOpPMAIUS 3BYKOBOW CHTHATH3AINH
MPEIOCTaBIISET TEKYIIU pecypc, 3ByKOBOU (paiiil, Ui BOCTIPOU3BEACHUS U 00€CIIeYrBAET OTCIICKUBAHNE
MOCIIEI0BATEIPHOCTH CUTHATM3AINY M KBUTAIIMH OTACIBHBIX (PailIoB 3BYKOBBIX COOOIIICHUH.

3anpoc Ha KBUTAIMIO BBITIOJHACT KBUTAIIMIO YKa3aHHOTO BUKETA, aTpuOyT <wdg>, B COOTBETCTBHHU C
rabiaoHoM, ampubym <tmpl>.

MaHl/IHyJIHIII/Iﬂ CECaHCaMHU NMPOECKTOB

Jns mpenocTaBieHns: yHU(DUIIMPOBAaHHOTO MEXaHM3Ma MaHUIYISILUH ceancaMu Busyanuzatopam CBY,
B Mmoayne nBmwxkka CBY (VCAEngin) mpemycMoTpeHa cepBHCHash (QYHKIHS «/SErv/sess» M KOMaHJbI
3ampoca MepeyHsi OTKPBITHIX CEAHCOB, MOJKITIOYCHNUS/CO3aHUsI HOBOTO CEaHCa M OTKIIIOUEHHS/yaJICHUS
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, TIPelyCMaTPUBAIOIINE Pa3InYHbIe MEXaHU3MBI 3aIpoca, peacTaBuM B Tadmume 4.13.5.

Tabauna 3.10.2.b. ATpuOyTsl KOMaHI MEXaHW3Ma MAHUTTYJISAIMHA CEAaHCAMHU

Id Nmsa 3HauyeHue

Komanoa 3anpoca nepeuns omxpoimuix ceancog onsa npoexkma: <list path="/Ul/VCAEngine/%Z2fserv
%02fsess"/>

. VYkazanue Yka3bIBaeT MPOEKT, JJIsT KOTOPOTO BO3BpaNIaTh MEPEICHb
Py MPOCKTA OTKPBITBIX CEaHCOB.
: Kontpo:b B no4epHuX 351eMEHTaX yKa3bIBAIOTCS CEAHCHI, OTKPBITHIC JIJIS
<el>{Session}</el> p AOTEp y » OTKP A

NEepeUHA CCAaHCOB | 3alIPOICHHOTO MMPOCKTA.

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

Ecnu arpuOyt onpenenéH, To NPOU3BOAUTCS NOJKIIOUEHHE K
CYIIECTBYIOIIEMY CEaHCy, NHAUe CO3/JaHhe HOBOTO ceaHca. B
cllyyae OTKPBITHS HOBOT'O CEaHca B JaHHbIM aTpuOyT NoMeIaeTcs
€ro UMl.

VYcTaHoBka u
sess KOHTPOJIb UIMEHU
ceaHca
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Id Nms 3HaueHue
. YcraHoBka Hcnonb3yeTcs A OTKPHITHS HOBOTO CeaHca AJIsl yKa3aHHOTO
P MMEHHU MPOCKTA TMPOEKTa U €CIU aTpUOyT {Sess} He yKa3aH.

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

Vka3bIBaeT UMs ceaHca OT KOTOPOTI'O BBIIIOJIHACTCA OTKIFOYCHHUC

sess VYcraHoBka niu 3akpbiTue. CeaHcbl, He ABIAOMMECS (POHOBBIMHU U K KOTOPHIM
UMEHHU CeaHca  HU OJIUH U3 BU3yallu3aTOPOB HE MOAKIIOYEH aBTOMATUUECKU
3aKpbIBAIOTCA.

I'pynnosoii 3anpoc nepeBa 6M0JIHOTEK BUAKETOB

C 1enpl0 ONTHMHU3AIUHU MPOU3BOJIUTEIIEHOCTH JIOKAILHOTO M OCOOCHHO CETEBOTO B3aMMOJCHUCTBUS
npeycMOTpeHa cepBucHas (GyHKIus «/serv/wlbBr» u komaHna 3ampoca JepeBa OMOTUOTEK BHIKETOB:
<get path="/Ul/VCAEngine/%2fserv%2fwlbBr"/>. PezynbraToM 3ampoca sSBIs€TCS I€PEBO C dJI€MEHTaMU
OuOIMOTEK BUIDKETOB, Tern <wl/b>. BHyTpH TeroB GMOIMOTEK BUIKETOB COACPKATHCSA TET UKOHKH <ico>
U TErW BUDKETOB OMOMMOTEKH <w>. Terum BHIKETOB, B CBOIO OYEpE/b, COACPIKAT TEr MKOHKH W TETH
JOYCPHUX BUIKETOB <Ccw=>.
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4. Kondurypauus MoayJisl ocpeacTsoM uHTepdenca
ynpasjenuss OpenSCADA

[TocpenctBom untepdeiica ynpasienus OpenSCADA KOMIOHEHTHI, KOTOPBIE €0 UCHOIB3YIOT, MOKHO
KoHpurypupoBatb u3 moboro koHpuryparopa cucremMbl OpenSCADA. JlanHBIM MoOIyneMm
npenocrapnseTcss uHTepdeiic s goctyma kKo  BceM  oObekram  gaHHbIx  CBY. ['naBnas
KOH(HUTypaMoHHAasl CTPAHUIA MOIYJISI IPEAOCTABISET TOCTYIl K 00BEKTaM BEPXHETO YPOBHS, @ MIMEHHO K
OMOIMOTEKaM BUKETOB, NMMPOCKTAM W OTKPBITBIM ce€aHcaM MpOoeKToB (puc. 4.1). JIns HacTpOWKM TBUIKKA
CHHTE3a PeUH MpeyCMOTPEHa COOTBETCTBYIOMIAs cTpaHuua (puc. 4.2).
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Puc.4.1 I'naBHasg KoHQUrypanMoOHHAas CTPAHUIIA MOJTYJIS.
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Puc.4.2 Bknaaka KoHQUrypauuu ABHKKA CHHTE3a PEUU.
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Kondurypanus KOHTEHHEpOB BH/PKETOB, B JIMIE OHOIMOTEK BHDKETOB U INPOEKTOB BBINOIHSACTCS
MOCPEACTBOM cTpaHuil Ha puc. 4.3 (s mpoekra) u puc.4.4 (mist OuOIMOTEeKH BUIKETOB). bubnuoreka
BU/DKETOB COAEPXKUT BHJDKETH, a NMPOEKT — cTpaHumbl. O0a THIA KOHTEHHepa COAep)kKaT BKIAIKY
KoH(Urypauuu Mime-/1aHHBIX, UCIIONB3YEMBIX BUJKeTaMu (puc.4.5).
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Puc.4.3 Crpanuna KoHGUTypauu NpoeKToB.

C nomol1IpIo ATON CTPaHULbl MOXKHO YCTaHOBHUTD:
« CocrosiHue KOHTeHHepa, a MMeHHO: «Bkmouen», mmsa BJI, conepxaiieil koHguryparuzo,
BJIAJIEIbLIA U TPYIIYy KOHTEHHEpA.
+ HWnentudukarop, uMsi, ONMcaHue U NKOHKY KOHTEHHEepa.
- IlpaBa nocrtymna Kk KOHTEHHEDY.
« Ilepnon BEIMUCIIEHUS CEAHCOB OCHOBAHHBIX HA JAHHOM IIPOEKTE.
+ Croco0® OTKpBITHS INTABHOTO OKHa McnoiHeHus (OpUruHaNbHBIM pazMep, MaKCUMH3aLus U Ha
BECh DKPaH).
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Puc.4.4 Crpanuna koHpurypanuu OMOIMOTEK BUIKETOB.

C nmoMoMnIbI0 3TOM CTPAHULIBI MOKHO YCTAHOBUTD:
« CocrosiHHE KOHTEHEpa, a UMEHHO: «Brirrouen», umsa b/l, cogeprkanieit koHpUrypanuro.
-  Wnentudukatop, uMsi, ONMMCaHue U UKOHKY KOHTEHHEpa.
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OT OpenSCADA KoHgMrypaTop
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Puc.4.5 Bknaaka koHGUrypanuu mime-/1aHHbIX KOHTEHHEpa.
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Kongurypauusi ceanca mnpoekTa 3HAUUTEIBHO OTJIMYAETCs OT KoHpurypamuu mnpoekra (puc. 4.6),
OJIHAKO TAKXK€ COACPIKHUT CTPAHULIBI IIPOCKTA.
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Puc.4.6 Crpanuna KoH(pUrypauy ceaHCOB IIPOEKTOB.

C nomouib1o 3TOM CTpaHUIBI MOKHO YCTAHOBUTD:
+ CocrosiHMe ceaHca, a MMEHHO: «Bximroden», «3amymieH», IOJIb30BaTeNb, Blajelel, Ipymnna
MOJIb30BATENEH, JOCTYI, UCXOAHBIM MPOEKT, PEKUM HCIOJHEHHS B (DOHE, CUETUMK KIMEHTCKUX
MOJIKJIIOUEHUH U BpeMs UCIIOJICHHsI CeaHca.
« Ilepuon obcuéra ceanca.
+ IlepeueHb OTKPBITHIX CTPAHHII.

CtpaHulbl KOHQUrypalyyu BU3YyalbHbIX 3JEMEHTOB, PACIOIOKEHHBIX B Pa3HbIX KOHTEHHEpax, MOTYT
CHJIBHO OTJIMYATHCS OJIHAKO, 3TO OTJIMYHE 3aKJII0YACTCS B HATMYUU WIH OTCYTCTBHU OT/EIBHBIX BKIIAJIOK.
['maBHas BKJIAAKa BH3YaJbHBIX O3JEMEHTOB (AKTUYECKH Be3/le OIMHAKOBA, OTJIMYAsCh HA OIHO
KoHpurypannonHoe mnone (puc. 4.7). Y CTpaHMIl NPUCYTCTBYIOT BKJIQIKH JOYEPHUX CTPAHUI] H
BIIO’KEHHBIX BH/DKETOB. Y KOHTEHHEPHBIX BHJ/DKETOB COAEPKUTCS BKJIAJIKA BIIOKCHHBIX BH/DKETOB. Bce
BU3YyaJIbHBIE 3JEMEHTBl COAEP)KaT BKIAJAKy aTpuOyToB (puc. 4.8), KpoMe JIOTMYECKUX KOHTEHHEpOB
MPOEKTOB. DJIEMEHTHI, Ha YPOBHE KOTOPHIX MOXXHO (DOPMHUPOBATH TOJB30BATEILCKYIO IMPOLEAYPY H
OIpeNeNATh CBSA3HU, coepkaT BKIaaku «O0padoTka» (puc. 4.9) n «Csszu» (puc.4.10).
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QT OpenSCADA KoHdiMrypaTop
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Puc.4.7 'naBHas BKJIaJKa KOHPUTYpAIIH BU3YaJIbHBIX 3JIEMEHTOB.

C noMoNIbIO 3TOM CTPAHULIBI MOKHO YCTAHOBUT:
+ CocTosiHHE PJIEMEHTa, @ UMEHHO: «BKIIIOUeH», pOUTENBCKHUM 3JIEMEHT U nepexoa K Hemy. [l

CTPaHHMIIBI B

COCTOSAHHH YKa3bIBA€TCA TUIT CTPAHHIIBI.

+  Wpentuduxarop, TMII, KOPEHb, IyTh, UM, OITUCAHNE Y UKOHKY 3JIEMEHTA.
« Bunapenen, rpynna nosp30BaTesiel U IpaBa JOCTyIA K DJIEMEHTY.
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