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BBenenue

Monayns VCAEngine mpenocTaBiseT ABMKOK cpenbl BU3yannszauuu U ynpasienus (CBY) B cuctemy
OpenSCADA. Cam Monyns He peanm3yeT Buzyanuzanuu CBY, a comepkuT JaHHBIE B COOTBETCTBHH C
uneonorueit "Mopens/nannbie — MuTepdeiic”. Buszyanuzanus NaHHBIX 3TOTO MOMAYJS BBITOJHSACTCS
MoyssimMu Busyanusanuu CBY, nanpumep, moaynem Vision u WebVision.

Cpena Bumsyanuzanuu u ynpasieHus (CBY) saBmsercs HeorbemiieMoit coctamistomeid SCADA
cucteMbl. OHa TMpUMEHsETCS Ha KIMEHTCKUX CTAHLIMIX C LENbI0 JOCTYIHOTO MPEJOCTABICHUS
uHpopMalmu o0 00BEKTE YIpaBICHUS U BbLAAYU YIPABISIIOMIMX BO3JEHCTBUIM Ha 00beKT. B pa3nuuHbix
MPaKTUYECKUX CHUTyalMsIX W YCIOBUSAX MOryT npumeHstecss CBY, mnocTpoeHHble Ha pa3IuyHBIX
NpUHIHNAX BU3yanu3anuu. Hampumep, 3To MoryTt ObiTh Oubmmotexn BumkeroB QT, GTK+, wxWidgets
WJIM THUIIEPTEKCTOBBIE MeXaHU3MbI Ha ocHoBe TexHonoruid HTML, XHTML, XML, CSS u JavaScript win
CTOPOHHHUE MPUIIOKEHHSI BU3yaJIU3allMU, PEaTU30BAHHBIC HA PAa3IMYHBIX S3bIKAX MPOrpaMMHUPOBAHUS
Java, Python u 1.1. JIro60¥ M3 3TUX TPUHITUTIOB KMEET CBOU MPEUMYIIECTBA U HEAOCTATKH, KOMOWHAIIUS
KOTOPBIX MOXKET CTaTh HEMPEOOJIUMbIM MPEMSITCTBUEM B BO3MOKHOCTU UcHoyib3oBaHuss CBY B Tom wiun
MHOM IpakTH4eckoM ciydae. Hampumep, texnosmoruu Bpoje Oubnuorexkn QT MO3BOJISIOT CO3/1aBaTh
BbICOKOpeakTuBHbIe CBY, 4YTO HECOMHEHHO BaXHO U1 CTaHIMN omepaTopa  YIpaBlICHUS
texHosornueckum mnporeccom (TII). Onnako, HEOOXOAUMOCTh HHCTAIIISIIMU TaHHOTO KiueHTckoro 110 B
OTJIICIbHBIX CIydasiX MOXET cJlielaTh MCIIOJIb30BaHHE €ro HeBO3MOXHBbIM. C mapyroit ctoponbl, Web-
TEXHOJIOTHH HE TpeOylT WHCTAUISIUN HAa KIMEHTCKHE CHUCTEMBl | SBISIIOTCS —IPEAEIbHO
MHOTOIIATGOPMEHHBIMH (JIOCTATOYHO CO3/1aTh CChUIKY Ha Web-cepBep B mobom Web-6paysepe), d4to
Haubosiee BaXKHO Ui PA3IMYHBIX HHXKEHEPHBIX W aJMUHUCTPATUBHBIX CTAHIMA, HO PEaKTUBHOCTb W
HAJAEKHOCTh TaKUX MHTEPPEHCOB HUXKE, YTO MPAKTHYCCKH WCKITIOYAET WX HCIIOJIb30BAHUS HAa CTAHIIHSX
onepartopa TII.

Cucrema OpenSCADA wumeer mpenenbHO THOKYIO apXHTEKTypy, KOTOpas MO3BOJIIET CO37aBaTh
BHEIIHWE WHTEpP(EHChl, B TOM YHCIE W TIOJb30BaTElIbCKUE, HAa JII0O0OOH OCHOBE W Ha JIIOOOW BKYC.
Hanpumep, cpena kondurypammu cucremsl OpenSCADA noctynna kak Ha QT Oubnmoreke, Tak U Ha
Web-ocHosge.

B Toxe Bpemsa He3aBucuMoe co3naHue peanuzauuit CBY Ha pa3inyHON OCHOBE MOXET MOBJIEYb 3a
co00¥ HEBO3MOKHOCTh HMCITONB30BaHMS JaHHBIX KoH(urypamuu oxnoii CBY B npyroii. Uto HeynoOHO u
OTPaHUYEHO C IOJIb30BATENBCKON CTOPOHBI, a TAK)KE HAK/IAJHO B IUIAHE peau3allii U IMOCIeTyoleit
nojiepkku. C 11enpio u30exarb 3THX MpoOJieM, a TaKKe CO3/1aTh B KpaT4YalIINe CPOKHU TOJHBIA CHEKTP
paznuuHbIX TUIIOB CBY ocHOBaH npoekt co3npanus koHuenuuu CBY. Pe3ynpTaToM 3TOr0 mpoeKkTa U cTall
JaHHBIA MOAynb ABMXKKa(Mozenu naHHbelx) CBY, a Takke MOAyJIHM HENOCPEICTBEHHOW BU3yallM3allMU
Vision n WebVision.

1. HazHadyenue

Jannbiii Moayns nBwkka(momenu naHHeix) CBY mnpemnazHaueH miis (GOpMHpPOBAHHUS JIOTHYECKOM
cTpykTypel CBY U ucnojHeHMsl ceaHCOB OTAEIBHBIX SK3eMIUIIpoB npoekroB CBY. Taxke monynb
MPEIOCTaBIsIeT BCe HEOOXOAUMbIe [aHHbIE KOHEYHbIM Buiyanuzatopam CBY kak mnocpeactsom
JOKaJbHBIX MexaHu3MoB B3aumojeictBusi OpenSCADA, Tak u nmocpeacTBoM HHTepdeiica yrnpaBiieHUs
OpenSCADA s ynan€HHOro J0CTyTIa.

®dunanpHas Bepcun 3toro Moayns CBY, moctpoeHHas Ha OCHOBE JaHHOTO MOAYJISI, 00ECIICUHT:
- TPU YPOBHS CIOXHOCTH B (opMupoBaHMM HHTep(deiica BU3yaTH3alMH, IO03BOJISIONINE
OpPraHUYHO OCBAWBATh M MPUMEHATh HHCTPYMEHTAPHIA 110 METOAMKE OT MPOCTOTO K CI0KHOMY:
+ ¢opmupoBaHHe W3 MIAOJOHHBIX KaJApOB MYyTEM Ha3HaueHUs JuHaMuku (0e3
rpaduyeckoit KoHpUrypaum);
- rpaduyeckoe GOopMUPOBAHUE HOBBIX KaJIPOB IMMyTEM HMCIIOJIb30BAHUS TOTOBBIX JIEMEHTOB
BU3YyaJU3alMKi U3 OUOIMOTEKH (MHEMOCXEMBI);
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+ (opMmupoBaHHE HOBBIX KaJpPOB, IIAOJOHHBIX KaJpPOB U JIIEMEHTOB OTOOpa)KEHUE B

OUOINOTEKH.
+ TIOCTPOEHHE HHTep(ECcoB BU3yalM3allUU PA3IUYHOM CIOKHOCTH, HayMHasi OT TIPOCTHIX
IUIOCKUX HUHTepPEiCOB MOHUTOPMHIAa M 3aKaH4YMBas IIOJHOLIGHHBIMU HEpPapXUUECKUMHU
uHTepdeiicamu, ncnonaszyeMbiMu B SCADA cucremax;
+ TMPeNOCTaBIIEHUE PA3IUYHBIX CIOCOO00B (hopMHpOBaHHS U KOHPUTYpALUU MOJIB30BATEIHCKOTO
uHTEepdeiica, OCHOBAaHHBIX Ha PAa3IMUHBIX HHTEepdeiicax rpadpuueckoro npeacrasienus (QT, Web,
Java ...) unm->xe mocpeacTBOM cTaHmapTHOro uHTepdeiica ynpasnenus cucreMoir OpenSCADA;
+ CMEHY JUHAMMKH B IPOLIECCE UCIIOIHEHUS;
+ IIOCTPOECHHE HOBBIX IIA0JOHHBIX KaJpOB HAa YpPOBHE IMoOJb30BaTenass M (HOpMHUpPOBaHHE
CHEIHMATU3UPOBAHHBIX TOJ 00JacTh NpUMEHEHUs OHOJIMOTEeK KaJIpoB (HAmpHUMEp BKIIOYCHHE
KaJpoOB TapamMeTpoB, TIpadUKOB M JPYTHX DIEMEHTOB C YBS3KOH HUX Jpyr ¢ JpyroMm) B
COOTBETCTBHH C TEOPUE BTOPUUHOTO UCTIOIH30BAHUS M HAKOILICHMUS,
+ TIOCTPOCHHE HOBBIX TIIOJIb30BATEILCKUX O3JEMEHTOB BH3yalu3almuu H  (HOpMUpOBaHHE
CHEIMATU3UPOBAHHBIX O] 00JaCTh MPUMEHEHHUs1 OMOJIMOTEK KaJlpoB B COOTBETCTBUU C TeOpUe
BTOPUYHOI'O UCIIOJIb30BAaHUS U HAKOIUICHUS;
+ OIMCAaHHWE JIOTUKWA HOBBIX NIA0JIOHHBIX KaIpOB H IOJIb30BATEIBCKUX AJIEMEHTOB BU3yaTH3aIUN
KaK TMPOCTBIMHU CBSI3SIMHM, TaK W JAKOHUYHBIM, TOJHOLEHHBIM S3bIKOM TMOJIb30BATEIbCKOTO
IIPOrpaMMHUPOBAHMS;
« BO3MOXKHOCTb BKJIIOUYEHHS B TIOJb30BATENIbCKHE AJIEMEHThl BH3yajdu3aluu (QYHKIMA (Wid
KaJpoB BbIUUCIEHHUS (yHKUuI) oO0bekTHOW Monxenun OpenSCADA, mnpakTHUecKd CBS3bIBas
MIPE/ICTAaBICHUE C AJITOPUTMOM BBIUMCIICHUS (HApUMeEp, BU3yadu3upys OuUONIMOTEKy Mojeieit
anmapatos TII qyst mocnenyromiero Bu3yanbHoro nocrpoenus moaeneit TIT);
+ pasaeneHHe JaHHBIX MOJb30BATENBCKUX WHTEpEcoB M MHTEp(EHCOB MPEACTABICHUS STHX
JAHHBIX, TO3BOJISIOLIEE CTPOUTH WHTep(delic moip3oBaTeNss B OJHOM cpele, a HCIOJIHATH BO
mHuorux npyrux (QT, Web, Java ...);
+  BO3MOKHOCTbH IMOJKIIIOUEHUS K UCTIOIHSIONEeMYcsl HHTepdecy /Ui HabMI0IeHUs! U KOPPEKLIUU
neiicTBuil (Hampumep, mpu OOydyeHHHM ONEpaTOpOB M KOHTPOJS B PEATbHOM BpPEMEHHM 3a €ro
JIEHCTBUSAMH);
+ BH3YaJbHOE MMOCTPOCHHE PA3IMUHBIX CXEM C HAJIOKEHHUEM JIOTHUECKHUX CBSA3EH U MOCIETyIOIINM
LEHTPAIM30BaHHBIM ~ UCIOJIHEHHEM B  (oHe (BU3yalbHOE IIOCTPOCHHE M  HCIIOJIHEHHE
MaTEeMaTHYECKUX MOJIENEH, JIOTHYECKUX CXEM, PEIEHHBIX CXeM U MHBIX IPOLEeayp);
- mnpenocraBieHue ¢pynkiuii oobexktHOro API B cucremy OpenSCADA MoXeT HCIONb30BaThCs
JUIs yIIpaBJIeHUs CBOWCTBaMU MHTep(delica BU3yalnnu3aly U3 Mojb30BaTeIbCKUX MPOLENYP;
+ TOCTPOCHHE CEPBEPOB KAAPOB, DOJEMEHTOB BU3yaIM3allMM U TPOEKTOB HHTEpQEicoB
BU3YaJIM3al[i1 C BO3MOXHOCTBIO 00CITYKUBAaHUSI MHOKECTBEHHBIX KIIMEHTCKHX COETUHEHU;
+ TMpOCTasl OpraHW3alMs KIMEHTCKUX CTaHIHWi Ha pasnuyHoi ocHoBe (QT, Web, Java ...) ¢
MOJIKJIFOUEHUEM K IIEHTPAIILHOMY CEPBEPY;
* TIOJHOILIGHHBIM MEXaHMU3M pa3ZefieHUs] MOJIHOMOYUN MEXIY MOJIb30BaTeNsIMHU, MO3BOJISIOIIMMA
CO3/1aBaTh U UCIOJHATH MPOEKTHI C PA3JINYHBIMU IIPAaBAMU JOCTYIA K €70 KOMIIOHEHTAM;
+ THOKOE (OPMHPOBAHWE TPABWI CHUTHAIHM3AIMNA W YBEIOMIICHHS C YYETOM U TOAJICPKKOU
Pa3IMYHBIX CIOCOOOB YBEIOMIICHHUS,
+ TOAJIEPXKKA MOJIH30BATEIBCKOTO (POPMHUPOBAHUS HATUTPHl U MIPUPTOBBIX MPEATNOUTCHUNA IS
nHTepdeiica BU3yann3aiiy;
+  TOJIEPXKKa TOJIb30BATEIBCKOTO (POPMHUPOBAHUS KapT COOBITHI MOJ pa3lIudyHOE 000pyrIOBaHHE
yIpaBieHUs U MOJIb30BATENLCKUE MTPEAIOUTEHUS;
+ moanepkka mpoduiIed mMoib30BaTeNe, MO3BOJSIONIAS OMPENENSITh pa3lIUYHbIe CBOWMCTBA
uHTEepdeiica Bu3yanusanuu (LIBETOBas ramMma, IIPHU(PTOBBIE OCOOCHHOCTH, MPEINOYTUTEIbHBIC
KapThl COOBITH);
+ TuOKOE XpaHEHHE U PACHPOCTPaHEeHHE OMOINOTEK BHIKETOB, KaJIPOB U MPOEKTOB UHTEp(eiicoB
Bm3yanu3anuu B B, momnepxkuBaembix cucreMoit OpenSCADA; mpakTHYEeCKH MOJIb30BATEIIO
HYKHO TOJIBKO 3aperucTpupoBaTh NoiaydeHHyo b/l ¢ nanHbIMu.
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2. Kondurypanus u popmuposanue unrepgdeiico CBY

Cam Monaynp HE COACPXKUT HMHCTPYMEHTa BH3yalbHOro (opmupoBanus uHTepdeiicor CBY,
OCHOBAaHHOTO Ha OJIHOM M3 MEXaHU3MOB. Takue HMHCTPYMEHThI MOTYT HPEIOCTaBISATHCS MOIYJISAMU
KoHeuHoH Buzyanuzauuu CBY, nanpumep, MoaysieM Vision Takoi HHCTPYMEHT MPeI0CTaBIISIEeTCS.

XoTa BU3yambHOTO HHCTpyMeHTa ¢opmupoBanusi CBY MoaynemM He TpeaoCTaBisieTcs, s
yIpaBJIEHUs] JIOTMYECKOW CTPYKTYpOH mpenocTaBisieTcs HHTepdeiic, peanu30BaHHBIH Ha OCHOBE
unrepdeiica ynpasnenus OpenSCADA, a 3HauMT [JOCTYNHBIA JJIi HCIOJIB30BaHMA B JIOOOM
koH(puryparope cucrempl OpenSCADA. Jluamoru sToro maTepdeiica pacCMOTpPEHBI Jajiee B KOHTEKCTE
paccMOTPEHHUsl apXUTEKTYPbl MOJYJIS ¥ €T0 JaHHBIX.
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3. ApxurekTypa

Jlrobas CBY mosker paboTaTh B ABYX peXHMax — pa3pabOTKU M UCMONHEHUs. B pexume pazpaboTku
dbopmupyetcsi untepdeiic CBY, ero KOMIOHEHTHI W OMPENEISAIOTCS MEXaHU3MbI B3auMOJeHCcTBUS. B
peXUMe UCTIOTHEHHUsI BBITIONHsAETCS popmupoBanue uHtrepdeiica CBY u nmpousBoautcs B3auMozeicTBre
C KOHEYHBIM IOJI30BaTENIeM Ha OCHOBE pa3padoTaHHbiXx CBY.

Hutepdetic CBY dopmupyetcs u3 KaapoB, KaXIbIi U3 KOTOPHIX, B CBOKO O4epelb, (hopMupyercs u3
AJIEMEHTOB MPUMHUTHUBOB WIN TOJH30BATEIBLCKUX AJIEMEHTOB mHTepdeiica. [Ipu 3ToM mosb3oBaTeabCKue
aJeMeHTHI nHTep(deiica Takxke GOPMUPYIOTCS U3 MPUMHUTHBOB WM APYTHUX MOJIH30BATEIBCKUX YJIEMEHTOB.
Takum o00pa3zom oOecreurBaeTCss HWEPAPXUUYHOCTh M MOBTOPHOE HCIONB30BAHHS YXKE Pa3paOOTaHHBIX
KOMITOHEHTOB.

Kanpel 1 monb30BaTeNIbCKUE 3JIEMEHTHI pa3MEIIaloTcsl B OMOTMOTEKaX BUKETOB. M3 3J1€MEHTOB ITHX
oubnroTexk (GopMUPYIOTCS TPOEKThl MHTepdeiicoB koHeuHou Bm3yanu3anuu CBY. Ha ocHoBe ke 3THX
MPOEKTOB (DOPMHUPYIOTCSI CEAHCHI BU3YaJIN3aIlUH.

Onucannas crpykrypa CBY npusenena Ha puc. 3.

o
Peanusayus CBY - QT, Web(Local), Web(PHP), Java, ...
HuTepderc paspaboTKH IIPOEK TOB
/ . - HHTepderc BH3VaJIH3aIlHH ceaHca
H €r0 KOMIIOHEHTOB
upoerTta (Run time) peannsyembim
/I;:';JIHB}'CMHM crioco6oM po P =
# o cnocobom BH3VaJIH3AIlHH.
BH3VAJIH3AIHH.
x L
q Y v L b
Basossle sudxcemst: Onepamop:
. CeaHcbl UCNRONHEHUR
*  @Hryph H3 JI1€MEHTOB! *  3HauHopma Green
*  JIMHHE. ninmlm *  3rauOTcyTeTE Grey
*  Oyra. ; ; *  3uaullpenyup Yelow
* Kpusag Geabe. KoMnpeccoprest Gmaniu us: AT *  BuauOmufka Red
*  CbBasb. - MH: MHeMO cX el * HwmuAnmapaTta Blue
= TercT. K¥ HII * @oaKanpa Cireyl0
*  Hsobpawmenue, BHgeo H audio. Humxcenep ACY-TIT:
* [Iloxe BBoma: * DonKanpa Ivary
*  Tercr. CraHHg Te xex
* CheckBox. - Kanp: I'pPyIie Kagpos
* ComboBox.
*  CIHCOK. ACY-TII:
* TeKCTOBRIFA PEIAKTOP. *  OcHMEIIE MRightClick
* Tpadui/guarpamma. —Graph: Ipyunn rpadHios I * HonMuimn Shift MLeftClick
* IIpoToroi. *  KoatMeH®D MLeftClick
*  JdoEyMeHT. .’* * Buego KeylLefi
*  OYHRIHA. = Komén Nl TELL: * Bupaso KeyRight
!'!pouasoaﬂue sudxcemst [nonbiosl: M H: MHeMO CX e MELD . Per PyuHoR Keys
* HHIHEATOD aHAJNOr. CHTH. EIIOBAH HATPYIKA *  PerAsTomat Keyo
*  HHIHEATOD IHCKD. CHTH. Bapafian Kapimu: cobwm il
* [HIO peryasaTop. [Kanp: CpyLIEL Kalpos
*  KOHTYp rpyIIkl EOHTYPOB.
Cmandapmible Kadpbl:
* Ipyumna KOHTYPOB.
* I'pynna rpadguros. —Graph: Tpymnnn rpadgHios
* CeojgHAa# TabIHIa. KJO
HUenuus,/ 0suiNCoK
* Homnopeccop. /
* HKotén. CBY
Bud, sud {wadp Mpoexmu CBY
N S S —
|| * |

1 T |
IModcucmema <6 Ox Modcucmema
«Be3onacHocimb:

ITodcucmema
«C6op darmbix (DAG

Modcucmema

Apxusbl

fdpo OpenSCADA

Puc.3 Obo6wénnaa cmpykmypa CBY.
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Jannas apxutexkrypa CBY mno3Bosiser peann3oBaTh HOJAEPKKY TPEX YpPOBHEH CIIOKHOCTH HIpoliecca
pa3paboTKu MHTEP(ENCOB yIpaBICHUS:

- @opmupoBanusi uHTepdeiica BY(Busyanuzanuum u ympaBieHHs) € MOMOUIbIO OHOIMOTEKH
11a0JIOHHBIX KaJpOB IMyTEM MOMEIIEHUS Aa0JOHOB Ka/IpOB B MPOEKT U HA3HAYCHUS JTUHAMUKU.
« B mononHeHWM K NEpBOMY YPOBHIO NPOW3BOAWUTCS (OPMHPOBAHWE COOCTBEHHBIX KaJpPOB Ha
OCHOBE OMOJMOTEKH MPOU3BOJIHBIX M 0a30BBIX BUKETOB. BO3MOXKHO Kak HpsMoe Ha3HadeHHe
TUHAMMKY B BUJKETE, TaK U MOCIIeytolee €€ Ha3HAUEHUE B IIPOEKTE.
- B JonomHeHMuM KO BTOPOMY YpPOBHIO IIPOM3BOJAUTCS CAaMOCTOSITEIbHOE (HOpPMUpPOBaHHE
MIPOM3BOJIHBIX BHUJ/KETOB, HOBBIX HIA0JIOHHBIX KaJIpoB, a TaKKe KaJpOB C HCIOJIb30BaHHEM
MEeXaHM3Ma OIMCAHUS JIOTMKU B3aUMOAEMCTBUS U O0OpaOOTKH COOBITHII Ha OJHOM W3 SI3BIKOB
I10JIB30BATENBCKOro nporpammupoBanus cucreMbl OpenSCADA.

3.1. Kaapsl 1 31eMeHTBI 0TOOpakeHus1(BUIKEThI)

Kanp — 3To 0KHO, HEMOCPEICTBEHHO MPEOCTaBIIsAOIee HH(OPMALIMIO TTOJIb30BATENIO B rpaduyecKoit
U/ TeKCTOBOM (opme. ['pynma B3auMOCBSA3aHHBIX KaZpoB (OPMHPYET LEIbHBIA IMOJIB30BATEIbCKHMA
unrtepdeiic BY.

Conmepxxumoe kaapa (Gopmupyercs U3 3JIEMEHTOB OTOOpakeHUs(BUIKETOB). BUIKETHI MOTYT OBITh
0a30BbIMH TMPUMUTHBAMHU (pa3iHuHble IJIOCKHE (UTYpBI, TEKCT, TPEHI U T.J.) U TNPOU3BOJHBIMHU
(chopmupoBaHHbIe U3 0a30BBIX WIN JPYTHX NMPOU3BOAHBIX BUIKETOB). Bee BUIKETHI rpynnupoBaHbl MO
oubmmorekam. B mpomecce paboTHl MOJIB30BATENh MOXET (OPMHPOBATH COOCTBEHHBIE OMOIHOTEKH
HPOM3BOJIHBIX BUKETOB.

CoOcTBEHHO KaJp TAaKKEC ABJIACTCA BUIKCTOM, KOTOpLIfI HCIOJIB3YCTCA B POJIM KOHCUHOI'O 3JICMCHTA
BU3yaJIU3alUH. A 910 3HA4YUT, 4YTO OMOJINOTEKH BUPKETOB MOTYT XpPaHUTb M 3aroTOBKU KaJIpOB, U
1a0JIOHBI PE3YIbTUPYIOINUX CTPAHUIL ITOJIb30BATCIILCKOT'O HHTCp(I)eP'IC&.

Kanpel u BUIKETHI SBISIOTCS MACCUBHBIMH JJIEMEHTAMH, KOTOpPbIE OOBIYHO HE COIEpP)KAT CBS3EH C
TUHAMHUKOM WM JIPYTUMH KaJpaMd, a TOJbKO MPEJOCTaBISIOT HMH(GOPMAILMI0O O CBOMCTBaX BHIKETA H
XapakTepe MUHAMUKH(KOH(PUTYpaIMK), MOJAKII0YaeMON K CBOWMCTBAM KaJpa. AKTUBUPOBAHHBIE KaJphl,
T.€. COJIeprKalllie CChUIKM Ha IMHAMUKY U aKTHUBHBIE CBS3H, POPMHUPYIOT MOJIB30BATENbCKUI HHTEPGEC 1
XpaHsATCs B MPOEKTax. B HEKOTOpBIX Ciaydyasx BO3MOXKHO MPsIMOE€ Ha3HAUCHHE MHAMHUKU B 3aroTOBKax
KaJIpOB.

[Tpou3BoiHBIE KaapbI/BUIXKETHI MOTYT COJEpXKaTh IPYTrUe BUIKETHI(BIOKEHHBIE), KOTOPBIE MOTYT
OBITh CKJIEEHBI(CBSI3aHbl) JIOTUKOM OJUH C APYTUM C IOMOIIBIO OJHOTO U3 S3BIKOB IOJIb30BATEIHCKOTO
nporpaMmmupoBaHus, g1octymHoro B cucteme OpenSCADA (puc.3.1.1).
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* id Prn-lwmne I CO”TOPE’H ( walueText_enable=jval’=EVAL HEAL] N

Fanl wee_enabile)
" fame = text * enable i
* ol — Walue_x I=10+{Value_x2-10]*val-down_board)/ [up_brd -dosmn_brd);
. Texcm * event Sp_enable=(spt=EVAL_REAL)

iMSp_emable)
* wvar ValueText * baCkgmd Sp_x1=10+(5p_x2- 10 (sp-down_brd |/ (up_brd -down_brd|:

Kronko Variable_snable=fvari=EVAL_REALl:
* up_brd enable Y [
T - = Ta— e .
- dﬁ“’]’l_h!‘d ValUB CDmC[CISE I Varable xi=10+(Varable x2- 10)*var/ 10 13_654
* com_open Texcem * an able J/Digtal part dP101
* com_close Sc . ¢ lew=es
cile EeVern lev_ent=0;
* com_stop ComOpen_snable={com _open=EVAL_BOOL]:
* si_open enable - backgmd ComClone_enablesicom,_closel=EVAL_BOOL):
ComSiop_enables{com_s opt=EVAL_BOOL):

* st close JTurus B Kronwxa Stopen_enable={st_opent=EVAL_BOOL);

Ceodicmea StClose_enable=(st_close!=EVAL_BOOLY
_—uu&n:.ﬁ Vﬂjue i HIC omOpen_esnahle)
ComStop ,
enable - enable ComOpen_backgrnd=com_open?sNoAlla s Passives
. x] fev_cnt=0;
* event whilef1])
— * backgrd ||
ac I levaSpecial. FLIBSY 5. strPanse (ComOpen_svent bev_cnt++ 2o
JTuHus WrSpectal FLIBSYS strSizefiev]] break; 21.234
— Kronwa
——, Wliev==+BuitanClick: && fcam_open) PC 1
Sp I
com_open=trie
* enable Stopen Special FLIBSY S messPut{sUser+ Usert o td, 2o0pens):
. v] * gnable ||
* x9 * event !
S fTaxme paw ComStop, ComClose, StOpen 1 SiClose
JTuHuR | Mnoeoyzon. || Sloruson sudmena_J bupbmp
# = .
Variable .
* enable StClose AttFunc
. x1 * enable * enable SnemeHm
. x2 * event * val 2pynnsl kadpos.
HO20 Function
\Sunuz Mnoeoyeon. KILI6
e iy

Puc.3.1.1 llpumep cmpykmypst npouz800H020 8UOHCEMA.

Bumpker siBiisieTcst 371eMEHTOM, ITOCPEACTBOM KOTOPOIro 00ecreqnBaeTCs:
+  BU3yaJHU3alMs ONepaTUBHOMN U apxuBHON uHpopMmaru Beaenus T1I;
+ CHUrHaju3auus npo HapyuieHus BeneHus TII;
+ IepexitoueHue Mexay kagpamu TII;
+ yIpaBJeHHE TEXHOJIOTMYECKUM 000pyJoBaHHEM U napaMmerpamu BeneHus TII.

Hactpoiika u cBs3bIBaHNE BHIKETOB MPOU3BOIUTCS MOCPEACTBOM MX CBOMCTB. Poautensckuil BUIKET
U BUDKETBI, COJEpXallhecss B HEM, MOTYT JIOMOJIHATHCS TIOJb30BaTeIbCKUMU CBOMCTBamH. B
MOCIIEACTBUM TOJIb30BATEIbCKUE U CTAaTUYECKUE aTpUOYThI CBA3BIBAIOTCS CO CBOMCTBAMH BIIOKEHHBIX
BUJDKETOB MOCPEACTBOM BHYTpEHHEW NOruku. [l oToOpakeHus: TUHAMHKH (T.€. TEKYIIUX U apXUBHBIX
JNAHHBIX) CBOWCTBA BHUDKETOB JUHAMH3UPYIOTCS, T.€ CBA3BIBAIOTCA C aTpuOyTaMH TapaMeTpoB
OpenSCADA wunm cBoMcTBaMHM JApPYTUX BWIKETOB. lcmonb30BaHME I CBS3BIBAHUS BIIOKEHHBIX
BUJDKETOB BHYTPEHHEU JIOTMKOM JIOCTYIMHBIX SI3BIKOB IOJIH30BATEIHCKOIO MPOTPAMMUPOBAHUS CUCTEMBI
OpenSCADA cHHMaeT BOIPOC peaiu3allui CIIOKHOW JIOTUKH BH3yallM3allii, 0OecrieunBasi TEM CaMbIM
BBICOKYIO THOKOCTh. IIpakTHuecKH MOXHO CO3/1aBaTh TIOJHOCTHIO JMHAMU3UPOBAHHBIE KAJPBI CO
CJIO’KHBIMU B3aMMOCBSI3SIMH Ha YPOBHE TIOJIb30BATEIIS.

Mexay BUIKETAMH Ha pa3iMyHBIX YPOBHIX HEPApXUHM BBICTPAUBAIOTCS JOCTATOYHO CIIOXKHBIE
HACJIC/ICTBEHHBIE CBSI3M, KOTOpPBIE OIPEIEINSIOTCS BO3MOXKHOCTHIO HCIIONB30BAaHUS OJHUX BHKETOB
JIpYTHMH, HauWHasg ¢ OMOIMOTEYHOTO BH/DKETA M 3aKaHYMBAs BUDKETOM ceaHca. J{JIsi pa3bsCHEHUS STHX
ocobeHHOCTe B3anMMoAeHCTBHS Ha puc. 3.1.2 n300pakeHa MCUEPIBIBAIONIAS KapTa «HCIIOJIB3YIOIIET O
HacJIeJOBaHMUS.
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TeprvHansisil sumpeaeT — KoOHeYHeI anemeHT Buayanw3auuu, Wik npumiTue. Ha cTopoHe
BW3yanvsauMK NnpyuobpeTasT COOTBETCTBYOW WA BU3yankHbliM obpas.

EHORMOTEYH=  BukaeT — Xpadumell BubBnuoTekold BumkeT. OBA3aTenbHo HacneayerT
BW3yankeHelii o©0pa3s TepMWHaneHoro BuAXKeTa W NepeonpedenAeT ero  OaHHble.
HacnepoBpaHve TepMMHanNbHOMO BMIeTa mMoMeT ObiTh Kak npAmoe, Tak M NocpedcTBom
HECKOMNbKMX NPOMEHYTOMHBIX 3NeMEHTOR.

MORT2Aneonsll sumeeT GuannoTei — $aKTMyeckn ABNASTCA CChINKOW Ha ApYroi BUIKeT B
oubnuoTerke (LW2W1 -= LW1) Wnw cceiNky KoOHTelHepa 6OubnuoTerkm (LW3I W1 -=
LW2.W1).

Crpanvua npoexTta — 3nNeMeHT wHTepdbelica BMayanw3auwn W ynpaenednA (BY) - cTpaHwua,
Mcnons3yeTca  AnA  NOocCTROSHWA  MepapxMdeckoro  WMHTepdeica  BY  KoHedHoro
nons3oBaTens.

CTpaHuaHeil BumpeeT — 3NeMeHT CcTpaHuubl, Aconpefensaiolw vid AaHHble BuBnuoTedHoro
BUIHKETa K Hy3Oam CTRaHWUbl NpoeKTa.

Crtpanuua ceadca — CTpanvua ceaHca OnA WCNONHEHWA CTRpaHWUbl NpoeKTa B KOHTEKCTE
UenkeHoro MHTepdelica BY.

Bum#erT ceaHca — SNeMeHT KOHeYHOW Buayanwuaauuy. BeicTpawBamTcA B WMepapxXuyeckyo
38BVMCHMOCTL, COOTBETCTBYHWYH  HacnefoBaHWi  TepMWHaNkbHblx  BUOXMETOE B
KOHTEHHEepHBK BUOKeTax BUENMOTEKH BUOMETOE W NpOeKTa.

Puc.3.1.2 Kapma «ucnonv3yowe20» Hacieo008anus KOMNOHEHMO8 KOHYENYUU/OBUNCKA

Ha ypoBHe ceaHCcOB BHIKET COAEPKUT KaJip 3HAUYEHUH Mpoueaypbl 00cuéra. DTOT KaJip HHUITUHPYETCS
U HCIIOJIb3YETCS B CIIyyae HaJIM4us Mpoueaypbl o0cuéra. B MOMEHT nHUIManu3auuu co3naércs nepeyeHb
[IapaMeTpoB MPOLEAYPHI M BBINOJIHAETCS KOMIWISIIMS MPOLEAYPBl C STUMHM IapaMeTpamMH B MOJIYJIE,
peanu3yoneM BbIOPaHHBIA S3BIK MPOTPAMMHPOBAHUS W 3aKOAMPOBAHHBIM IIOJIHBIM MMEHEM BHJDKETA.
CkomnunupoBaHHass (yHKIMS MOJAKIIOYAeTCs K Kaapy 3HadeHuM mnpouenypbl obcuérta. [lanee
BBITOJIHSETCS BBIYMCIEHUE C IEPUOJUYHOCTBIO CEaHca.
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Beruuciienne u 06paboTka BUAXKETA B LIEJIOM BBITNOIHAETCS B CIEIYIOLIECH MOCIe10BaTEIbHOCTH:
+  BBIOMpaeTcs COOBITHS, TOCTYITHBIC HA MOMEHT BBIYHMCIICHUS U3 aTpuOyTa “event” BUIKETA;
COOBITHSA 3aTPY’KAIOTCS B MapaMeTp “‘event” KaJpa BEIYHCICHNUS,
*  3arpy’Kar0TCsl 3HA4ECHHUs 110 BXOAHBIM CBS3SM B KaJIp BBIUMCIICHUS;
* 3arpy)KaroTcsl 3HAUEHUS CIEUMaJIbHBIX NepeMeHHbIX B Kaap BbruucieHus (f frq, f start u
f stop);
*  3arpy’KaroTcs 3HAYCHUS BBIOPAHHBIX MTAPAMETPOB BHKETA B KaJIp BHIYHUCIICHUS;
*  BBIYMCIICHUE;
+ BBITPY3Ka 3HAUEHHH KaJpa BEIYUCICHHS B BEIOpaHHbIE TapaMEeTPhl BUIKETA,
« BBIFpY3Ka COOBITUS U3 MapaMeTpa “‘event” Kajpa BHIYMCICHUS;
+ 00paboTka coObITHIi U TIepeaya HeoOpabOTaHHBIX HAa YPOBEHbH BBIIIIE.

3.2. [IpoexT

HenocpencTBenHas KOHQUrypanus 1 CBOMCTBAa KOHEYHOTO MHTepdeiica BU3yaln3aluu colepKaTbes B
npoekte uHTepdeiica Busyanusanuun CBY. MoeT ObITh CO3/1aHO MHOXECTBO IPOEKTOB MHTEp(hENcoB
BU3YaJIU3ALHH.

Kax/1p1ii MpoeKkT BKIIFOYaeT KaaApbl U3 OMOIMOTEK KaapoB/BHIKETOB. Kaip npenocraisieT HHCTPYMEHT
JUTSL TIPUBSI3KU IMHAMHKH K OIMCAaHHBIM B HEM CBoiicTBaM. Bce cBoiicTBa kKajpa MOTYT OBITH CBSI3aHBI C
JUHAMUKOM WM pa3pellieHbl KOHCTAHTaMM, a MOTYT BBICTYHAaTh B oM LIalnoHa s (OpMUpPOBAHHA
NPOM3BOJMHBIX CTpaHUI. MDaKTHYeCKH KaKIBIH KaAp MOXKET COAepKaTh MHOXKECTBO CTPAaHUI] C
COOCTBEHHOW NMHAMUKOW. JlaHHBIN MeXaHHW3M MO3BOJISET MPEAETbHO YHPOCTUTH IIPOIECC CO3MaHHS
OHOTUIHBIX KaapoB uHxeHepoM ACY-TII unu nonb3oBarenem cucrembl OpenSCADA s npocroro
MOHHUTOpHHTA. [IpuMepoM TaKMX OJHOTHUIHBIX KaJpoB MOTYT OBITh: TPYIIBl KOHTYPOB, TPYIIIBI
rpauKoB, MPOTOKOJIBI U pa3lIWYHbIE CBOJHBIE TAaONUIBIL. MHEMOCXEMbl TEXHOJOTHUECKUX MpPOIECCOB
PEIIKO MOAAAAI0T MO TAKYIO CXeMy U OyIyT (hOpMUpPOBATHCS MPSMO B OTIMCAHUH KaJpa.

Jlis mpenocTaBieHUs BO3MOXKHOCTH CO3[aHMS CIIOKHBIX Hepapxuuyeckux uHTepdeiicoB BY kanapsl,
NIOMEMIEHHBIE B IPOEKT, MOTIYT TPYNIHUPOBATHCS IIyTEM MMEHOBAaHUS B HEPApPXUYECKOM BUIE U
COOTBETCTBYIOILEH BH3yalM3alud B BUIC JepeBa. B mpupady Kk 3TOMy IpefycMaTpUBAacTCs MEXaHU3M
aCCOLMaTUBHOIO OIMCAHUS BBI30BA KaJPOB ITOCPEICTBOM PETYIISIPHBIX BBIPAYKECHUN.

[Ipumep wnepapxuuecKkoro MpeacTaBiIeHUs] KOMIOHEHTOB IpOeKTa Kiaccuuyeckoro uHTepdeiica BY
TEXHOJIOTMUYECKOT0 IIPOLECCa C OIIMCAHUEM BBIPAKEHUI CTaHIAPTHBIX BBI30BOB IIPUBEACH Ha puc. 3.2.
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-0C1: CTyneHe HW3KO MO JaENEHKA

~MH: MHemocxemel
k1 01 OCt! MH. K101
K201 OCct! MH. KLZ201
304 OCt MH. KLI309
—ladr: Tpynnel kagpoe OCT Kadr
LGraph: Mpynnel mpadivkoe OC1 . Graph

LOCZ: CTyNeHk BbICOKOrD 43BN EHWA

~MH: MHeMocxEMEI
k102 OCc2 MH. L1002
kU202 OCc2 MH. KLZ202
p302 OC2.MH. KL302
—ladr: Tpynnel kagpoe OC2 Kadr
LGraph: Mpynnel rpadvkoe QC2 . Graph
KoHTedHep — BWpTyaneHeId KOHTEAHED BEWOMETOE
Kanp — PeanbHeld BMOMET

[MpWMepbl BbI30BOB

« Tuna kagpa HezaBWCKMO OT 0BbekTa curHanuaaywu (OC):

Tekywan:  OC1. MH. KL 01

Brizoe: Y Kadr

Pesynetat: OC1 Kadr KU101_1
« [Npyroro OC c coxpaHeHWeM THNA Kagpa:

Tekywaa: OC1.MH KL 01
Brizoe: QCcax
Pesynetat: QC2.MH.KU102

Puc.3.2 Hepapxuueckoe npedcmasieHuss KOMNOHEHMO8 npoekma Kiaccuieckoco unmepgetica BY
MEexXHON02UeCcK020 npoyecca.

B cootBercTtBUM ¢ puc.3.1.2 0OBEKTHI cecCHM MPOEKTa HACIEAYIOTCS OT aOCTPaKTHOTO OOBEKTa
"Widget" u uCHONB3YIOT COOTBETCTBYIOLIME O0BEKTHI mpoekra. Tak, ceccus ("Session") ucnomb3yer
npoekT ("Project") u popmupyet pazBépHyTOoe nepeBo Ha ocHOBe Hero. Ctpanmiia nmpoekTa "Page" npsmo
ucnons3yercst crpanuied ceccun "SessPage". Ocranbubie 00bekThl ("SessWdg") pasBopaunBaroTcs B
COOTBETCTBUM C UE€PAPXUEN 2JIEMEHTOB CTpaHullpl (puc.3.1.2).

B nomonmHenue k cTaHmapTHBIM CBoMcTBaM abctpakTHOro BumkeTa ("Widget") ameMeHThl CTpaHHIIBI 1
CaMU CTPaHUIIbl CECCUU TOJIYYalOT CBOWMCTBA: XPAHEHUS KaJpa 3HAYCHHUH BBIUMCIUTEIHHON MPOLETYPHI,
obcuéra mporeayp M MexaHu3M o0paboTku coObITHH. CTpaHUIBI CECCHU B JIOMIOJHEHHE KO BCEMY
coJlep’KaT KOHTEUHEp CIEeAYIOMINX Mo uepapxuu cTpanull. Ceccus B 1EIOM OOCUUTHIBACTCS C YKa3aHHOU
NEPUOTUYHOCTHIO U B ITOCIIEI0BATEILHOCTH:

+ "Crpanuua BepxHero ypoBHsa" -> "CTpaHuia HUKHETO ypoBHs"
+ "Bumxker HuxHero ypoBHs" -> "Bupker BepxHero ypoBHs'"
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Takas moIWTHKA MO3BOJISICT O6XO,Z[I/ITI> CTpaHUIlbl B COOTBECTCTBUH C I/Iepapxneﬁ, a COOBITHSM B
BUJIPKCTAxX BCIUIBIBATH HA BCPX 3a OHY UTCPAILHIO.

B ceccun peann3oBaHa moaaepKKa CrielHaaIbHBIX CBOMCTB CTPAHMII:
+ Container — cTpaHula SIBJIIETCS KOHTEHHEPOM JUTSl HUOKEJIeKAIIUX CTPAHULI,
« Template — cTpaHuua SBISETCS IAOJIOHOM JJIs1 HUKENEXKAIUX CTPaHMIL;
- Empty — mycras, HeakTHBHas, CTPaHMIA; 3TO CBOWCTBO HCIIOJIB3YeTCS COBMECTHO CO
coiictBoM Container i OpraHU3alMy JIOTHYECKUX KOHTEHHEPOB.

Ha ocHoOBe 3THX CBOWCTB peaqn30BaHbl CIEAYIOUINE TUITBI CTPAHMUIL:
« Standard — CrangaptHas cTpaHuna (HE YCTaHOBIEHO HHM OJHO W3 CBOWMCTB). SBmsiercs
ITOJIHOLICHHON KOHEYHOU CTPaHULIEH.
+ Container — IlonHoleHHAas CTpaHUIIA CO CBOMCTBOM KoHTelHepa (Container).
- Logical container — Jlornueckuii KOHTeHHep, (AKTUUYECKH HE SIBJISIOIIMINCS CTpaHULEH
(Container|Empty). BpInonmHsSeT CBONHCTBO MHPOMEXYTOYHOTO U TPYHIHUPYIOIIETO 3JIEMEHTa B
JIEpEBE CTPAHHIL.
« Template — Crtpanuna mabnon (Template). Ynctast mabioHHas CTpaHHUIA UCTIONB3YETCS ISt
omucaHusi OOUTNX CBOMCTB M JOOMPEEICHUS UX B YACTHOM IMOPSJIKE BO BIOKEHHBIX CTPAHUIIAX.
« Container and template — Ctpanuna mabioH u koHteiiHep (Template|Container). CoBMmemaeT
(hyHKIIMH M1a0I0HA U KOHTEHHepa.

[lepexitoueHue, OTKpBITHE, 3aMELICHWE W HaBUTAlMs 1O CTPAHUIIAM pPEATU30BAHBl HAa OCHOBE
00paboTKH COOBITHIA TIO CIIEHAPHIO B aTpuOyTe aKkTUBHOTO BUkeTa "evProc". CreHapuii 3Toro atpudyra
3alMCBIBAETCS B BUJIE CIIMCKA KOMaHJ C CHHTaKCUCOM: <event>:<evSrc>:<com>:<prm>. ['z1e:

« event — 0KHUIAaEMOE COOBITHE;

+ evSrc — MyTh BIOXEHHOTO BUKETA-UCTOYHHKA COOBITHUS;
« CcOm — KOMaH/ia CEeCCUH;

.« prm — mapameTp KOMaH/Ibl.

Peam3oBaHbl ClieyrOIINE KOMaH/IbI:
« open — OTtkpbITHE cTpaHuibl. OTKpbIBaEMas CTPaHMIIA YKa3bIBACTCS B IMapaMmeTpe <prm> Kak
Ha TpAMYIO, TaK ¥ B BUJE 1abiaoHa (Hampumep: /pg_so/1/*/*).
« next — OTKpbITHE cienyromnieii ctpanuibl. OTKpbIBacMas CTpaHHIIA YKa3bIBACTCS B IMapaMeTpe
<prm> B BHJI¢ a0J0Ha (Hanpumep: /pg_so/*/*/3).
« prev — OTKpBITHE NPEIbIAYIICH cTpaHuibl. OTKpbIBacMasi CTpaHHUIIA YKa3bIBACTCS B MapaMeTpe
<prm> B BHjI€ abioHa (Harmpumep: /pg_so/*/*/3).

CrnenuanbHble CUMBOJIBI IIA0JIOHA PACIIM(POBBIBAIOTCS CIEIYIOIUM 00pa3oM:
« pg so — TpsMoe uMsA TpebyeMol cTpaHuIpl ¢ TmpeduxkcoMm. Tpedyer 00s3aTeILHOTO
COOTBETCTBHS M UCIIOJIBb3YETCS A UACHTU(DUKAIIMY MPEABIAYIIEH OTKPBITOM CTPAHMIIBI;
« [ — ¥Ms HOBOW cTpaHUIIBI B 00meM nyTu 0e3 mpedukca. UrHopupyercs npu oOHapyKEeHHH
MPEbIAYIIEH OTKPBITOM CTPAHUIIBI;
« *_— crpanuna O6epércsi ¢ UMEHH MpeIbIIyei OTKPBITON CTPaHUIIBI WIIN TIOJICTABIISIETCS IepBast
JIOCTYTIHAsI CTPaHMIIA, €CJIU MPeIbIAyIas OTKPbITasi CTpaHUIA OTCYTCTBYET;
+ 8 — yKa3pIBaeT Ha MECTO OTKPBITOM CTPAHHUIIbI, OTHOCUTEIIBHO KOTOPOH HEOOXOAMMO UCKATh
CJIEYIOIIYIO MJIM MPEIbIAYIIYIO.

Jyist noHuMaHus paboThl MEXaHU3Ma IMAOJIOHOB MPUBEIEM HECKOJIBKO PEAbHBIX IIPUMEPOB:
« Ilepexniouenue 06veKma CUeHAIUZAYUU!
Komanna: open:/pg_so/2/*/*
breuto: /pg_so/pg_1/pg mn/pg 1
Cramno: /pg_so/pg 2/pg mn/pg_1
« [lepexnouenue suoa:
Komanma: open:/pg_so/*/gkadr/*
beino: /pg so/pg 1/pg mn/pg 1
Crano: /pg_so/pg_1/pg gkadr/pg 1
«  Cneodyrowas/npedvloywas cmpanuya 6uod.:
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Komanma: next:/pg_so/*/*/$
beuto: /pg_so/pg_1/pg mn/pg 1
Cramno: /pg_so/pg_1/pg mn/pg 2

B kauectBe mpumepa mnpuBenéM cleHapuil oOecnedeHus pabOThl IVIaBHOM CTpaHUIlbI HMHTEepdeiica

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/l/*/*
ws_BtPress:/so2:open:/pg so/2/*/*
ws_BtPress:/so3:open:/pg so/3/*/*
ws_BtPress:/sod:open:/pg _so/4/*/*
ws BtPress:/so5:open:/pg so/5/*/*
ws BtPress:/so6:open:/pg so/6/*/*
ws_BtPress:/so7:open:/pg_so/7/*/*
ws_BtPress:/so8:open:/pg _so/8/*/*
ws BtPress:/so9:open:/pg so/9/*/*
ws BtPress:*:open:/pg control/pg terminator

B cBs3ke ¢ BbIIeONUCaHHBIM MEXaHU3MOM Ha cTopoHe Bu3yanu3anuu (RunTime) moctpoeHa noruka,
perynupyomiasi, KakuM o0pa3oM OTKPHIBAaTh CTpaHUIlBL. JIOrWKa MOCTpOeHAa Ha CIIEAYIONIUX aTpuoyTax
6a3oBoro anemenTa "Box":

+ pgOpen — Ilpusnak "Crpanuna oTkpsiTa'.

« pgNoOpenProc — llpusnak "McrionHATh CTpaHUILy TaKe €CJIM OHA HE OTKpHITA".

« pgOpenSrc — ColepXUT aJpec BUIKETAa WIM CTPAHHULIbI, OTKPBIBIIEH Tekyllyr. B ciydae
BJIO)KCHHOTO KOHTEMHEPHOTO BHJDKETA 37I€Ch COAEPKUTCS aApec BKIIOYaeMOM cTpaHuIlbl. [is
OTKPBITHS CTPAHULIBI U3 CKPUIITA JOCTATOYHO 3/1€Ch YKa3aTh aJpeC BUIKETAa-UCTOYHUKA OTKPBITHUS.
« pgGrp — I'pynna ctpanuil. Mcnonb3yercs ajisi CBSI3KM KOHTEHHEPOB CTPAHUIL CO CTPAHUIIAMU B
COOTBETCTBHH C OOIIECH TPYIIIOM.

Jloruka onpezaeneHus: cnocoda OTKPHITHS CTPaHUI] pabOTaeT CIEAYIOUIIM 00pa3oM:
+ ©CIM CTpaHWIla UMEET TpyMiy "main" WM COBMANaeT C TPYIION CTPAHUIBI B TJIABHOM OKHE
WJIM HET CTPAHHULIbI Ha TJIABHOM OKHE, TO OTKPBIBAaTh CTPAHUILy B IJTABHOM OKHE;
+ €CJIM CTPAaHULA UMEET TPYNITy, KOTOpask COBIAAAET C TPYNIION OJHOTO U3 KOHTEUHEPOB TEKYIIEH
CTPAHMIIbI, TO OTKPBITh B ’TOM KOHTEUHEPE;
* €CJIM UCTOYHUK OTKPBITUS CTPAHUIBI COBIIAJAET C TEKYILIECW CTPaHULEH, TO OTKPBITb B BUIE
JIOTIOJTHUTEIBHOTO OKHA HaJl TEKYILEW CTPAHUIIEH;
+ TMepelnaTh BBI30B Ha 3aMpPOC OTKPBITHS JOMOJHUTEIBHBIM OKHAM C 00pabOTKOW y KaXKJIOro Mo
MIEPBLIM TPEM MMYHKTaM;
+ €CIIMi HUKTO M3 POACTBEHHBIX OKOH HE OTKpPBUJI HOBYIO CTPaHMIy, TO OTKPBITb €€ Kak
POACTBEHHOE OKHO TJIABHOTO OKHA.
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3.3. Ctnin

M3BecTHO, YTO YENOBEK MOXKET MMETh MHIUBUAyaJbHbIE OCOOEHHOCTH B BOCHPHUSTHH TIpadUuecKoi
uHpopmanuu. Ecnu 3TH 0COOGEHHOCTH HE YUYUTHIBATh TO MOYKHO IOJYYMTh HEHPUATHE M OTTOPKEHHE
nojb3oBarens K uHTepdeiicy BY. Takoe HempusTHe W OTTOP)KEHHE MOXKET MPHUBECTH K (paTanbHBIM
ommbOkam npu ynpasiaeHun TII, a Taxke TpaBMUPOBaTh 4YellOBEKa IOCTOSHHOW paboTON € Takum
unrepdeiicom. B SCADA cuctemax NpUHATHI COINALICHUS, KOTOPHIE PErNIAMEHTUPYIOT TPeOOBaHUS IO
CO3/MaHHI0 YHU(DHUIIMPOBAHHOTO MHTepdeiica BY HOpManbHO BOCIPHHUMAEMOTO OOJBIIMHCTBOM JIFOJICH.
[Tpu 3TOM NpakTUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIFOJeH ¢ HEKOTOPBIMU OTKJIOHEHHUSIMH.

C nenpro y4ecTb 3TO OOCTOSITENBCTBO, U IPENOCTABUTH BO3MOXKHOCTbH IIEHTPAJIM30BAHHO U IPOCTO
U3MEHATh BU3yalbHbIE CBOWCTBA MHTEpdeiica, MPOEKTOM IpelyCMaTpUBACTCS pean3alusi MeHelxepa
cTuiIel naTepdeiica BU3yanu3anu.

[Tonb3oBareneM MoOKET OBITH CO37JaHO MHOXKECTBO CTHIJIEHM, KaXKIblii M3 KOTOpPBIX OyJIeT XpaHUTh
I[BETOBbIE, MIPU(PTOBBIE U JPYTrUe CBOWCTBA 3JEMEHTOB Kajpa. [IpocTas cMeHa CTHIIS MO3BOJMT OBICTPO
npeoOpa3ute uHTEpdeiic BY, a BO3MOXKXKHOCTh HazHaYeHHWsS WHAMBHIYATbHON CTWIS JUIS MOJB30BATENS
IIO3BOJIMT YYECTh €r0 UHAUBHyalbHbIE OCOOCHHOCTH.

Jlis peanu3anuu 3Toil BO3MOKHOCTH, TP CO3AaHUU KaAPOB, HEOOXOIMMO JJIsi CBOWCTB I1IBeTa, mpudra
U JIpyrux yctaHoBuTh napametp "Kondurypauusa" (tabnuusl Bo Bkiagke "OOpaboTka") B 3Hauenue "U3
ctuis" (puc.3.7). A B napametpe "Konburypanuonusiii mabaoH" ykazaTh UASHTH(GUKATOP MO CTUIIA.
Janee 3TO mosie aBTOMAaTUYECKU MOSBHUTCS B MEHEKEpE CTHJIEH M €ro MOXHO OyIeT TaM MEHSATb.
Menemxkep cTuiei TOCTyNeH Ha cTpaHHIle KOHPUrypanuu mnpoekra Bo Bkiuaake "Crunu" (puc. 3.3). Ha
ATON BKJIAJKE MOYKHO CO3[aBaTh HOBbIE CTWJIM, YAAQJIATh CTapble, U3MEHSTH MOJS CTUIS M YAAIATh HE
HYKHBIE.

©alin  PepakTvpoBanwe Bup  Nomows  QTStarter
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i TpaHCNopTHBIE MPGTOKOME! CTUML: [Defaurt |v]

| Ch
J 0P EEHHEIX Hmag: [Defauﬂ
| ApxWBbI

J CrepansHeie CEoACTEA:

[4| Nonkaoeatenscrve MHTepdeics! Id | JHEUEHME |
g Pabounit Nonb30 B aTENBCKMA MH

Mpoexkm: AGLKS

o-@-B-8-8-8-H-E

CHCTEMHLIA KoHpMrypaTop (WE 1 |backColor  gray
[E-1 2 ABKOK Cpefbl BUIYaNMIaLpn
= Mpoekm:
g TPy NNEl CUTHANNIELMA
I AGLKS
Bubnuomera sydxemos:
Ceanc:
DyHRgIL:
CHUCTEMHBEIN KoHKUypaTop (AT
QT GUI nyckaTens

DuHanmdeckin WEB KOHE]JMH_.I’FJ%

Pafounii NoNb30E aTENCKMA WH] ™
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Puc. 3.3 Bxnaoka "Cmunu" cmpanuysl kongpueypayuu npoekma.
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B nenoM ctunm noCTynmHBI HauMHAsg ¢ ypoBHS HpoekToB. Ha ypoBHe OMOIMOTEK BHUKETOB MOXKHO
TOJILKO OTIPENeNIATh IO CTWIeH y BHKEeTOB. Ha ypoBHe mpoekTa mpu BbIOOpE CTWIIS BKIIOYACTCS
paboTa co CTHISMH, YTO MpEeIrojaraeT JOCTyH K IMOJIIM CTUJIEH BMECTO HENOCPEJACTBEHHBIX 3HAUEHUN
aTpuOyToB. DaKTUUECKU 3TO O3HAYAET, YTO NPU YTCHUU MJIM 3allUCH aTpuOyTa BUIKETa yKa3aHHbIE
orepanuu Oy1yT OCYLIECTBISTHCS C COOTBETCTBYIOIIMM I10JIEM BHIOPAHHOTO CTHUIISL.

[Ipu 3amycke mpoekTa Ha HCIOJHEHUS OyIeT HCIONb30BaH YCTAaHOBIEHHBIH B TNMPOEKTE CTWIb. B
MOCIICAICTBHH TIOJIB30BATENIb MOXKET BHIOpATh CTHIIb M3 MEPEUHS TOCTYIMHBIX. BEIOpaHHBIN MMOTB30BATEIEM
CTHJIb OYJIeT COXpaHEH U UCIIOJIb30BAH MPH CIAEAYIOLIEM 3aITyCKe MPOEKTa.

3.4. CoObITHS, HX 00pa0OTKA H KAPTHI COOBLITHIT

YuuteiBas CHEKTp 3adad Uil KOTOPBIX MOXKET ucnosb3oBatbesa cucrema OpenSCADA, HyxHO
MPEeIyCMOTPETh W MEXaHWU3M YIPABICHHUS HHTEPAKTUBHBIMU IOJI30BATEIHCKUMHU COOBITUAMU. ITO
CBSI3aHO C TEM, YTO TPH pEIICHWH OTIEIbHBIX 3a/ad BCTPAMBAEMBIX CHCTEM YCTPOWCTBAa BBOJA M
yIpaBICHUS MOTYT 3HAYUTENBHO OTJIMYATCs. Brpodem MOCTaTOYHO B3IJISIHYTh Ha OOBIYHYIO O(HCHYIO
KJIaBUATypy W KJIaBHATYpPy HOYTOYKa YTO OBl CHSTH JIOOBIE COMHEHHS O HEOOXOIUMOCTH MEHEeKepa
COOBITHH.

Menemkep cOOBITHIA TOJKEH padoTaTh, MCIONB3Ysl KapThl coObITHIA. KapTa coObITHIf — 3TO CIUCOK
MMEHOBAHHBIX COOBITHH C YKa3aHHEM ero MpOUCXOKACHUs. [IpomcxXokaeHneM cOOBITHST MOXKET OBITH
KJIaBHATypa, MAHUIYJISATOP MBIIIH, JUKOHUCTUK U T.J. IIpu BO3HUKHOBEHMH COOBITUS MEHEDKEP COOBITHI
UIIET €ro B AKTUBHOW KapT€ M CONOCTABISET C MMEHeM coObITHS. COMOCTaBICHHOE WMS COOBITHS
HOMeIaeTcst B ouepeab Ha oO0paboTKy. BHIKETHI B 3TOM cilydae JOJDKHBI 00padaThiBaTh MOTYYEHHYIO
oudepeib COOBITHIA.

AKTHBHas KapTa COOBITUN yKa3bIBaeTcs B MPOQuIie KaXKAO0ro IMOJIb30BATENs WM YCTAaHABIMBACTCS I10
YMOJTYaHUIO.

B nenom nmperycMOTpeHbl YeThIpe TUIa COOBITHIA:
« cobObITHs 00pa3oB CBY (npeduxc: ws_), Hanpumep, COObITHE HaXKaTUsl KHONIKU — ws_ BtPress;
- KiIaBHUIIHBIE cOObITHs (Tpedukc: key ) — Bce coOBITHS OT KJIaBHATYyphl W MBIIIA B BUJE
key presAltl;
* TIOJIb30BATENIbCKUE COOBITHA (TIPEPUKC: USr ) TEHEPUPYIOTCS IOJIb30BATEIeM B IpoIerypax
00cuéTa BUKETOB;
* ManupoBaHHbIE COOBITUA (TIPpePUKC: map ) — COOBITHSI, NOTYUECHHBIE U3 KaPThl COOBITUI.

CaMo coObITHE TIpEACTaBISICT MaJo WH(OPMAIMUA, OCOOCHHO eCiH ero 0O0paboTKa TMPOUCXOJHUT Ha
YPOBHSX BbIME. JJs1 OMHO3HAYHOW WICHTU(GUKAIMH COOBITHS W €ro WCTOYHHUKA COOBITHE B IEJIOM
3ammmchIBaeTCs cleayonmm oopasom: "ws BtPress:/curtime". I'ne:

ws_BtPress — coObITHE;
/curtime — TIyThb K JJOYEPHEMY DJIEMEHTY, CTE€HEpPUPOBABIIIETO COOBITHE.

B Ttabmune 3.4 npuBenéH mepeyeHb CTAHAAPTHBIX COOBITHH, MOJJIEPKKAa KOTOPBIX JOJDKHA OBITH
oOecniedyeHa B Bu3yanusatopax CBY.

Taoauua 3.4. CtangapTHbIC COOBITHSA

Id Onucanne
Knasuamypnuie coovimus: key_[pres|rels][Ctrl|Alt|Shift] {Key}
*SC#3b CkaH KOJI KJIaBHUIIIN.
*#2cd5 Ko HenMMeHOBaHHON KJIaBUIIIH.
*Esc "Esc".
*BackSpace VY nanenus npeapiaymero cumpoia — "<-".
*Return, *Enter Beog — "Enter".
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Id Onucanne
*Insert BcraBka — "Insert".
*Delete Vnanenue — "Delete".
*Pause [Tay3a — "Pause".
*Print [TeuaTs sxpana — "Print Screen".
*Home Jlom — "Home".
*End Konergy — "End".
*Left Bneso — "<-".
*Up Beepx — "
*Right Bnpaso — "->".
*Down Buuz —'V'.
*PageUp Crpanunel BBepx — "PageUp".
*PageDown Crpanuus! BHu3 — "PageDown".
*F1 - *F35 OyukrmonanbHas kiaasuma ot "F1" mo "F35".
*Space [Tpoben —""'.
* Apostrophe Amnoctpap — "
* Asterisk 3BE3710UKa HA TOMOTHUTENHEHOM TI0JI€ KIIaBUATypel — '*'.
*Plus [1mroc HA JOMOJHUTEIHLHOM T0JI€ KJIaBHaTyphl — '+,
*Comma Sansras —','.
*Minus Munyc — '-.
*Period Touka —".".
*Slash Haxnonnas yepra — '\'.
*0 - *9 [Mudpa ot '0' 10 '9'.
*Semicolon Touka c 3amgaroit — ;.
*Equal PaBHo — '=".
*A-*Z Knasumm OykB naTuHCKOTO andasura ot 'A' o 'Z'.
*BracketLeft JleBas xBampaTHas ckooka — '[.
*BackSlash OO0parHnast HakIOHHAs JTHHUT — '/'.
*BracketRight [IpaBas kBagpatHast ckooka — ']'.
*QuoteLeft JleBast kaBbuka — "',

Cobvimus krasuamypHo2o ¢goxyca.

ws_Focusln

DOKyC MMOITYyYEH BUIHKETOM.

ws_FocusOut

DoKyC yTepsiH BUIKETOM.

Muviuunvle cobvimus:

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

Midle]

HamaTa/OTnymeHa KHOIIKa MBIIIIH.

key mouseDbIClick

JIBOMHOE HaXKaTHE JI€BO KHOIKHU MBIIIIH.

Cobvimus KeUmupo8arus Ha CMOpPOHE susyaiuzamopa.
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Id Onucanue

KBuTnpoBaHnue Bcex HapyluIeHU BCEMH CIIoco0aMu

ws alarmlLev
— YBEIOMJICHHSI.

. KBuTHpoBaHue Bcex HapyIICHUH yBEIOMIICHHS
ws_alarmLight p p YBeA

MUTAaHUEM/CBETOM.
ws_alarmAlarm KButupoBaHue Bcex HapyIIeHUH YBETOMIICHUS TYIKOM.
ws_alarmSound KButHpoBaH#e Bcex HAPYIMICHUH YBEIOMIICHHUS 3BYKOM/PEUBIO.

Cobvimus npumumusa snemenmapuou gueypol EIFigure:

ws_Fig[Left|RightMidle|DblClick] AxTuBanus Guryp (3aJIMBOK) KJIaBUIIEH MBIIIH.

ws_Fig[n][Left|RightMidle|DbIClick] | AkTuBamus Gurypsl (3aJIMBKH) [n] KJIaBUIICH MBIIIIH.

Cobvimus npumumusa snemenmos gopmol FormEl:

ws_LnAccept Y CcTaHOBIEHO HOBOE 3HAYEHUE B CTPOKE BBOJIA.
ws_TxtAccept N3MeHeHo 3HaueHne pelakTopa TEKCTA.
ws_ChkChange CocrosiHre (hakka H3MEHEHO.

ws_BtPress Knonka naxara.

ws_BtRelease Knonka ornyieHa.

ws_BtToggleChange N3MeHeHa B1aBJIEHHOCTh KHOIKH.
ws_CombChange N3meneno 3nadeHue mosis BeIOOpa.
ws_ListChange W3MeHeH TeKyIIHi 3JIEMEHT CIIUCKA.
ws_SliderChange W3meHeHune nosokeHus ciaiiepa.

Cobvimus npumumuea meoua-konmenma Media:

AKTUBHpOBaHA MeMa-00J1aCTh C HOMEPOM {Nn} KJIaBHIIICH
MBIIITH.

ws_MapAct{n}[Left|RightMidle]

CoObITHS  SBIAIOTCS OCHOBHBIM MEXaHU3MOM YBCAOMIICHHA W AKTHBHO HCIIOJB3YIOTCA  JJIA
OCYIICCTBJICHHUA B3aHMOJCHCTBUS C II0JIb30BATEIIEM. I[J'ISI 06pa60TKI/I COOBITHI NpeaAYCMOTPCHBI [IBa
MCXaHU3Ma: COUCHAPHHU YIIPABJIICHUSA OTKPBITUEM CTpaHUWIl U BEIYHUCIIMTCIIbHAA IMTPOLCAYypa BHKETA.

Mexanusm "CueHapuu ynpaBieHHMs OTKPBITHEM CTpaHMI" OCHOBaH Ha 0a30BOM aTpuOyTe BHJDKETa
"evProc" u geranpHO omnucaH B pazzaeine 3.2.

Mexanuszm "OOpaboTka COOBITHI C MOMOIILIO BBIYMCIUTEIBHON MPOIEAYphl BHKETA" OCHOBAaH Ha
aTpubyTe "event" U MOJIB30BATEIHCKOM MPOLIEAYPE BHIYMCICHUS HA OJHOM M3 SI3bIKOB I0JIb30BATEIBCKOTO
nporpammupoBanus OpenSCADA. CoOpiTusi M0 Mepe MOCTYIUICHUs] aKKyMyJIUpyloTcs B aTpulyre
"event" 10 MOMEHTa BbI30BA BBIUMCIUTEIBHOW MPOLEAYPhl. BriuncnuTenbHas mpoieaypa BbI3bIBAE€TCA C
YKa3aHHOW MEePUOAMYHOCTHIO BBIUMCICHUS BHJDKETAa W TOJydaeT 3HaueHwe arpuOyrta "event" B BHIE
cIucKa coObITUH. B mpoleaype BBIYMCIEHHUS MOJB30BaTEb MOXKET: MPOAHAIM3UPOBaTh, 00padoTaTh U
UCKITIOYUTh 00pa0OTaHHBIC COOBITHS M3 CIHUCKA, a TaKkKe J00aBUTh B CIMCOK HOBBIE COOBITHS.
OcraBuivecs MOCJ€ KCIOJHEHUS TMPOLEIypbl COOBITHS, AHAIM3UPYIOTCS Ha MpeIMET COOTBETCTBUS
YCIIOBUSIM BBI30Ba CIIEHApHUEM IEPBOTO MEXaHHW3Ma TOCJE Yero OCTABIIMECS COOBITUS TMEpeNaloTcs Ha
BEPXHUH 10 MEpapXUU BUIKET I 00pabOTKHA MM, TIPH ATOM OCYIIECTBIISETCS KOPPEKIMS TyTH COOBITUI
B COOTBETCTBUM C HUE€papXHeil MPOHUKHOBEHHUS COOBITHS.
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Conepxxumoe atpudyta "event" sIBISETCS CIIHMCKOM COOBITHI (hopmaTa <event>:<evSrc>, ¢ coObITHEM
B OTHeNbHOU cTpoke. [IpuBeném mpumep mporeaypbl oOpaboTku coObITHI Ha Java-mogoOHOM SI3bIKE
I0JIB30BaTENBCKOTO ITporpammupoBanus 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 1if( sval == "ws BtPress:/cvt alarm" ) alarmSt = 0x1000002;
else 1if( sval == "ws BtPress:/cvt sound" ) alarmSt = 0x1000004;

else ev_rezt=sval+"\n";

}

event=ev_rez;

3.5. Curnaan3zanus

BaxxupiM 35emeHTOM J1t000r0 MHTep(delica BU3yaau3aluu SIBISETCS YBEIOMJICHHE IMOJIb30BaTENs PO
HapylleHus — CUrHaim3auus. Jis ynmpouieHus BOCHpUATHS, a TaKKe B BUAY TECHOW CBSI3HOCTU
BU3yalIM3allMM W YBEJOMJIEHUS (KaK TpPaBUJIIO YBEJIOMJIEHHWE JIOMOJHSET BH3YyalH3alUI0) PpELICHO
UHTETpUpOBaTh MHTep(delic yBegoMieHusl B HHTepdeiic Buzyanuzanuu. s 3Toro Bo Bcex BUIDKETax
IpeayCcMaTpUBAIOTCS JBa JOMOJHHUTENbHBIX aTpuOyTa (ypoBHsS ceanca): "alarm" m "alarmSt". AtpuOyt
"alarm" ucnonb3yercs a1 GOPMUPOBAHUS CHTHAJIA BUJKETOM B COOTBETCTBUHU C €T0 JIOTUKOM, a aTpulyT
"alarmSt" ucnonb3yeTcs U1 KOHTPOJIS 3a (PAKTOM CUTHAJIM3AIMK BETBH JIEpPEBa CEaHca MPOEKTa.

ATtpubyt "alarm" sBisieTcs CTpOKON M MMeeT cienyromuii ¢dopmar: {lev|categ|message|typeltp _arg}
I'ne:
+ lev — ypoBeHb cUTHaNMM3aMK: yuciio ot 0 1o 255;
* categ — KaTEeropHsl CUTHaJA: apaMeTp HOoJCUCTEMbI cOOpa, 0OBEKT, MyTh WIX KOMOUHALINS;
.+ message — COOOIICHNE CUTHATU3AIIH;
- lype — TUIIBI yBeAOMJICHHs (BU3YyalbHOE, T'YJIOK U peub); GOpMUpPYETCS B BUJE LIEJIOTO YHCIa,
cojiepakaiiero (aaru crnoco6oB yBeJOMIICHHUI:
« Ox0] — Bu3yanbHas;
«  Ox02 — rynok, yacto nmpousBoutcs yepe3 PC-speaker;
+ 0Ox04 — 3ByKOBO# curHai u3 (¢aiiyia 3ByKa WIM CUHTE3 peud; ecii B <tp arg> yKazaHo
UMs pecypca 3BYKOBOrO (paiiyia, TO BOCHPOU3BOAMTCS MMEHHO OH, MHA4e BBINOJHSECTCA
CHHTE3 PEeUYH U3 TEKCTa YKa3aHHOI0 B <message>.
+ Ip_arg — apryMeHT THIIA; MCIOJB3yeTCs B CIIydae OCYIIECTBICHHUS 3BYKOBOH CHUTHAIM3ALNU
JUIS yKa3aHUs pecypca 3ByKOBOTro curHana (Qaiin 3BykoBoro gopmara).

ATpubyt "alarmSt" sBIsieTCs 1EeNBIM YHUCIOM, KOTOPOE OTpa)kaeT MaKCHMaJbHBII YPOBEHb CHUTHANA U
(akT KBUTUPOBaHUS BETBU JiepeBa ceaHca rpoekTa. dopmar yucia uMeeT CIeayoUi BU;

- mepBbIi O6alT (0-255) XapakTepu3yeT ypoBEeHb CHUTHaJla BETBH;
+ BTOpOI OalT yka3bIBaeT THN yBeJOMJICHHS (Takke Kak U B aTpudyte "alarm");
« TpeTwii OGaWT yKas3bIBaeT THI HECKBUTHMPOBAHHOTO YBEIOMJICHMs (Takke Kak M B aTpulyre
"alarm");
« TepBbli OMT YeTBEpTOro OaiiTa MMeeT cHenuaibHOE Ha3HAYeHHEe, YCTaHOBKAa 3TOr0 OuTa
aBIsieTca (DaKTOM KBUTUPOBAHHS YBEIOMIICHHH yKa3aHHBIX MEPBBIM OaiiTOM.

dopMHupoBaHUe CUTHAJIA U NOJy4eHHE ero BU3yaIu3aTopoM.

®opMupoBaHNE CUTHAIA MIPOU3BOIUTCS CAMUM BHJDKETOM IyTEM YCTAHOBKU COOCTBEHHOTO aTpuOyTa
"alarm" Hy>XHbIM 00pa3oM, U B COOTBETCTBUHM C HUM ycCTaHaBiuBaeTcs aTpuOyt "alarmSt" texymiero u
BBILIECTOSIIIMX ~BHU/DKETOB. BuiyanuzaTopbl NOMydalOT YBEJOMJIEHHE O CHTHaJE C IOMOIIBIO
CTaH/IapTHOI'0 MEXaHU3Ma YBEIOMJICHUS 00 U3MEHEHUH aTPUOYTOB BUJIKETOB.
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Takolf MexaHM3M IperoCTaBIsIeT BO3MOXHOCTb (DOPMUPOBATh MHTEPQEHChl CUTHANM3ALMU KaKk Ha
ypoBHe noacuctemsl "COop AaHHBIX", TaK U IPSMO HA YPOBHE MPEICTABIICHUS.

YuutpiBas TO, YTO 00pabOTKa YCIOBHI CHUTHANW3ALMK OCYIIECTBISETCS B BUIDKETaX, CTPAHUIBL,
coJepxale 0ObeKThl CUTHAIU3ALMH, JO0JKHBI UCIIOIHATHCSA B (OHE, HE 3aBUCUMO OT OTKPBITOCTH HX B
JAHHBI MOMEHT. DTO OCYIIECTBIISIETCS ITYyTEM YCTAaHOBKH (pylara MCIIOJIHEHHSI CTPAHUIIBI B JOHE.

XOTs MEXaHW3M CUTHAJIM3AIMU M TOCTPOSH B Cpee BU3YaIM3allud, BO3MOXXHOCTH (POpMHUpOBaHUS
HEBU3YaJIbHBIX JJIEMEHTOB CHUTHAJIU3ALMKH OCTAETCSA, HANpUMEp, MYyTEM CO3JaHUsl CTPAHUIIBI, KOTOpas
HUKOT/Ia He Oy/IeT OTKPhIBATHCA.

KButruposanue

KButupoBanue nmpou3BOAUTCS IMyTEM yKa3aHUsS KOPHS BETBU BHDKETOB M THUIIOB YBEJIOMIICHHUS. JTO
MO3BOJISICT PEaTN30BaTh KBUTHPOBAHHME HAa CTOPOHE BHU3yaln3aToOpa Kak MO TPyMIaMm, Hampumep, MO
O00BEKTaM CHUTHAJIM3AlMM, TaK W WHAWBUAYAIbHO TO OOBekTaM. [Ipu 3TOM MOXXHO HE3aBHCHMO
KBUTHPOBATh pasHble TUNBl CHTHAJIM3alMi. YCTaHOBKA KBUTHUPOBAHUS MPOU3BOMUTCSA IPOCTOH
Moudukanueit arpudyra "alarmSt".

[Tpumep ckpunra it paboThl ¢ CUTHATAMU NPUBEAEH HUXKE:

//BuimesieHre bakTa HAJMUMUA CUTHAJMBALMUM Pas3HBIX CIOCOBOB YBEIOMJIEHMUSI
cvt_light en = alarmSt&0x100;

cvt _alarm en = alarmSt&0x200;
cvt _sound en = alarmSt&0x400;
/ /BelmeneHue dbakTa HaJnums HEeCKBUTUPOBAHHEIX CUTHaIMU3aLmUn Pas3HBIX criocobor
YBEIOMJIEHMS
cvt light active = alarmSt&0x10000;
cvt alarm active = alarmSt&0x20000;
cvt _sound active = alarmSt&0x40000;
//0bpaborka COOBITMM  KHOIIOK  KBUTMPOBAHMSA UM  KBUTKUPOBAHME  Pa3HBIX crnocobos
yBeIOOMJIEHUM
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 if( sval == "ws BtPress:/cvt alarm" ) alarmSt = 0x1000002;
else if( sval == "ws_BtPress:/cvt sound" ) alarmSt = 0x1000004;

else ev_rez+=sval+"\n";

}

event=ev rez;

3.6. YnpasiieHue npaBaMu

Hns pazmenenust noctyna k uHTepdeiicy BY u ero coctaBmsironmuMm KaxAblid BUHKET COJCPKUT
UH(POPMALIMIO O BIaJENbIle, €ro IPyIIe U npaBax goctymna. [IpaBa mocryma 3ammuchiBarOTCs, KaK MPUHATO
B cucreme OpenSCADA, B Buae Tpuaasl: <noav3osameib>><epynna><ocmaibHvle>, TIAE KaxKJbIi
DJIEMEHT COCTOUT M3 TPEX mpu3HakoB poctyma. s snementoB CBY mpuHsata criegyromas ux
UHTEPIPETALINS:

« r'— mpaBo Ha IPOCMOTP BUKETA;
+ 'W'— IpaBO Ha KOHTPOJIb HaJl BUKETOM.

B pexume pa3paboTku ucmonb3yercs npocras cxema gocryna "root. ULRWRWR ", gto o3nagaer —
BCE TOJb30BATENIM MOTYT OTKpPBIBATH M MPOCMATpUBATH OMOTMOTEKH, UX KOMIIOHEHTHI U TPOEKTHI; a
pEeIaKTHPOBATh MOTYT BCe Mojb30BaTenu rpymmbl "Ul" (mons3oBaTenbckue HHTEPQEICH).

B pexxume ucnonmHeHus paboTaroT mpasa, OMMCAHHbIE B KOMIIOHEHTaxX UHTepdeiica.
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3.7. CBa3bIBaHHe ¢ JUHAMHUKOM

Jlist IpeoCTaBIeHUs aKTYaJIbHBIX JIAHHBIX B WHTEp(EHC BU3yaIM3allH JIOJDKHBI HCIOJIB30BATHCS
nannblie noacucteMsl "Coop ganabix (DAQ)". [Ipuposa STUX TaHHBIX CIEAYOIIAs:

1. mapameTpsl, copepKaiue HEKOTOPOe KOJIMIECTBO aTpUOYTOB;

2. aTpuOyThl TapameTpa MOTYT MPEIAOCTaBIATh AaHHBIE YETHIPEX THMOB: Jlormueckwmid, [lenbii,
BemectBennsiii 1 CTpOKOBBIN;

3. aTpuOyTHl MapamMeTpa MOTYT UMETh UCTOPHIO (APXHB);

4. atpuOyThl MapamMeTpa MOTYT OBITH Ha YTEHHE, 3aMKCh U C TIOJHBIM JOCTYIIOM.

Y4uuThIBasg NEpBbIA MYHKT, HY)KHO O0ECIIEYUTh BO3MOXKHOCTH TPYIIIOBOTO Ha3HAueHUs CChUIKU. Jlis
9TOT'0 UCIOJIB3YEM KOHLEIIUIO JJOTMYECKOr0 YPOBHS.

B cooTBeTcTBUU C MyHKTOM 2 CBS3M 00€CHEUUBAIOT MPO3payHOE MPeoOdpa3oBaHUe TUIIOB U HE TPeOyIoT
crenuaibHON KoHpUrypanuu.

JUiss ynoBNETBOPEHHsS BO3MOXKHOCTH JOCTyHa K apXuBaM B COOTBETCTBUM C ITYHKTOM 3 CBS3U
BBITIOJIHSIOT TIPOBEPKY TUIA aTpulyTa W, B Ciydae MOAKIOYEHUs K "Anpecy", B 3HaU€HHE ITOMEIIAeTCs
ajipec CBA3H.

B tepmunax CBY, nuHamuueckue cBA3M M KOH(Urypauus IWHAMHMKH SIBJISIOTCS OJHUM IIPOLECCOM,
Il OMHUCaHUs KOHQUTYypallud KOTOpPOTO TMpeaycMmarpuBaeTcss Biiaaka "OOpaboTka" BHIKETOB
(puc.3.7.a). Bxmagka coxepXuT Tabnauuy KOH(UIypaluu CBOMCTB aTpuOyTOB BHJDKETa M TEKCT
IPOIIETyPHl BEIYUCICHHUS BUDKETA.

-1 QT UpalJQE.‘-L’J‘.S‘ KOH(UrypaTop

®ain  PefakTupoBaHue Bug  Nomolls

. - . = ; ;
8B O0O0CO =X |20 e
o= )
» o BubnuomeyHsIt sudxem: El_Kran_Sh
& 3apeKka <
TpyBa npAmas
TpyBa npAmas BuaxeT | ATPUBYTHI | CBA3W J O6paboTka ‘
5% KpaH ¢ nonox
i .
crpymervioit | | Buwer [ 7]
'II‘L}(OJ'IO,D,HJ'IbHMK ATPUBYTHI:
Tpyba_TpoiH " ~ [<]
r —_ - -
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£ g
- CHrHanusauus 32 | shifr NapameTp: Wudgp CTpoka | v/’  MonHan cesss MapameTp|NAME
8 ;omnpeccop ] 33 |st_close MapameTp: COTCOAHWE - .. TOMMMECKMi | v/’  MNonHan ceass MapameTp|st_close |:|
— IWHKA
={ CTpena o6pal 34 |st_open MapameTp: COTCOAHWE - .. TOMMMECKMid | v/’  MonHan censs MapameTp|st_open @
= TpyBa npAma ~ BbMUCIEHWE
— MNWHeika - -
T Bl Krest SBbIK MporpamMmbl; [JavaL|keCalc.JavaScr|pt |v]
~ OBpeble Mepuog BhMMCAEHMA (Mc): | 1000 E
Wana Mporpamma:
CTpena
@ CHrHaJ‘lMaaLI,M USing SpECIaIFLIDSYS, -
>< ApMaTypa
= KpaH wapossl c1=(focus && c1=="¢d3d3d3") ? "$#00ddf" : "#d3d3d3";
AGLKS fillColar = "gray",
O CHOBHBIE 3NEMEHTH if( st_open I= EVAL_BOOL && st_open ) fillColor = "green”;
@ TecTosas || if( st_close I= EVAL_BOOL && st_close && Ist_open ) fillCalar = "red":
{3 Original widget's |
CeaHc: > Events process
OyHRYULL ev_rez=""
#) CUCTEMHBIA KOHUTypa off =0, E
[ﬂ) QT GUI nyckaTens —
(eI

Flroman

Puc. 3.7.a Bxnaoka "Obpabomka" cmpanuywl kongueypayuu euddicema.
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http://wiki.oscada.org/Doc/DAQ?v=11z2

Kpome noneit konpurypanuu atpuOyToB B TaOJHIE TpeaycMaTpuBaeTcss KojsoHka "OOpaboTtka", mist
U30MpaTEeIbHOTO HCIOJBb30BaHUS aTpHOyTOB BWXKETOB B BBIUMCIUTENBHONH NpOLEAypEe BHIDKETa, H
kosoHkd "Kondurypanus" u "KonpurypaunoHHusiii ma6ioH" 11sl onucaHusi KOHQUrypauu cBs3en.

Ecnu B xonmonke "OO6paboTka" CTOWT true, TO B BBIUMCIUTEIHHON MPOLIETYPE CTAHOBUTCS JOCTYIMHOMN
nepeMeHHas {udenmugpuxkamop suddxicema, {uoenmughuxamop cmpoxu}, Hanpumep cw_value.

Kononka "Kondurypanusa" mo3BosiseT yka3aTh THIT CBSI3U IS aTpUOyTa BUIKETA:
« llocmosinnasi — BO BKJIAJKE CBSI3eH BUJKETA IOSBISETCS I10JI€ YKa3aHMsI IOCTOSHHOM,
HanpuMep, 0co0O0ro IBETA UM 3ar0JIOBKA JUIsl IAOJOHHBIX KaJIpOB;
+  BxooHas c613b6 — CBS3b C JUHAMHUKOW TOJBKO JJIS1 YTCHUS;
Buixoonas céa3b — CBsI3b C IUHAMUKOMN TOJIBKO JUIS 3aIUCH;
 [lonnas céa3» — TMONHASI CBSI3b C IMHAMUKON (YTEHHE U 3aIUCh).

Kononka "KoHdurypannoHHslii mabgoH" TO3BOISET OMHUCATh TPYNIBl JHHAMHUYECKUX aTpHOYTOB.
Hampumep, 310 Moryt ObITh pasHble THNBl TapameTpoB mojacuctembl "DAQ". Kpome Toro, mpu
KOPPEKTHOM (POPMHPOBAHUHU ATOTO MOJS pabOTaeT MEXaHM3M aBTOMATHYECKOT0 Ha3HAYCHHs aTpuOyTOB
NPy  yKa3aHWU TOJBKO TmapaMmeTrpa mnojacuctembl "DAQ", 4ro ymnpom@aer M yCKOpSieT MpoUece
KOHpUrypauuud. 3HaueHHE OTOM  KOJOHKM  umeerT  ciuemyrommid  dopmatr:  <I[lapamerp>|
<HUpenTudurkarop>, riue:

« <[llapamemp> — rpynna aTpuOyTa;

«  <Uoewmughuxamop> — uAcHTUPUKATOP aTpuOyTa, UMEHHO ATO 3HAYECHUE COIMOCTABISETCS C
atpuOytamu mapamerpoB DAQ mpu aBTOMaTHYECKOM CBSI3bIBAHWU TOCJE YKa3aHHS TPYIIIOBOM
CBSI3H.

YcTaHOBKaA CBSI3€H MOKET OBITh HECKOJIBKHX THITOB, KOTOPBIN OnpeaenseTcs mpeGukcom:
« val: — llpsmas 3arpy3ka 3Ha4eHHsI uyepe3 MexaHu3M cBszeil. Hampumep, cBs3p: "val:100"
3arpykaer B arpuOyt Bupkera 3Hauenwe 100. Yacto wucnosb3yercs B cCilydae OTCYTCTBHS
KOHEYHOM TOYKH CBSI3H C LENbIO MPSMOIl YCTAHOBKH 3HAUYCHUS.
- prm: — CBsi3p Ha aTpuUOYT MapameTrpa WIH MapamMeTp B LEJIOM, Ui TPYIIbl aTpruOyTOB,
noacuctembl  "C6op  mansbix". Hampumep, cBs3p  "prm:/LogicLev/experiment/Pi/var"
OCYILIECTBISET AOCTYN aTpulOyTa BHJDKETa K arpulyTy mapamerpa noacuctems! "COop naHHBIX".
3nak "(+)", B KOHIIE ajpeca, CUTHAIM3UPYET 00 YCIENIHON JIMHKOBKE M MPUCYTCTBUU IIEJIEBOTO
oO0BeKTa.
« wdg: — CBs3p Ha aTpuOyT IPYroro BUKETA WM BUDKET B LIEJIOM JJIsl TPYMIBI aTpUOYTOB.
Hampumep, cBs3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a bordColor" ocymecTBasier
JOCTyn aTpuOyTa OJHOTO BUIKETa K aTpuOyTy npyroro. Ha maHHBIE MOMEHT 3TOT THII CBSI3U He
MpeHa3HaYeH JJIsl YCTAHOBKM IOJB30BATENEM BPYYHYIO, @ YCTAaHABIMBACTCS aBTOMATHYECKH B
peXUMe TUHAMHYECKOTO CBS3bIBaHU!

O0paboTKa CBS3eH MPOUCXOIUT C MEPUOTUTHOCTHIO BEIUMCIICHHS BHKETA B MOPSIJIKE:
« Tlony4yeHue TaHHBIX BXOJHBIX CBA3CH.
+ BrinonHeHue BbIYUCICHUS CKPUITA.
- Ilepenava 3HA4YEHHMIT IO BHIXOIHBIM CBS3SIM.

Ha puc. 3.7.b npencraBieHa BKiIagka CBs3€il ¢ rpyNInoBbIM Ha3HAuYCHHEM aTpUOyTOB IMyTEM yKa3aHHUs
TOJILKO MapaMeTpa, a Ha puc. 3.7.c ¢ HHANBHUIyaTbHBIM Ha3HAYCHUEM aTpHOYyTOB.
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Puc. 3.7.b Bxnaoka "Ceazu" cmpanuysl Konguaypayuu uodicema ¢ 2pynnoulyM HasHavenuem ampubdymos
nymém yKazanus moibkKo napamempa.
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Puc. 3.7.c Bxnaoka "Ceszu" cmpanuysl kongueypayuu suodxcema ¢ uHOUBUOYANIbHLIM HA3HAYEHUEM

ampuoymoa.
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[Tpu pa3MenieHnn BHDKETA, COJACPKAMETO KOHPUTYPAIHIO CBS3CH, B KOHTCHHEDP BUKETOB BCE CBSI3U
MCXOJHOTO BUJDKETA JOOABIISIFOTCS B CIIUCOK PE3YIbTUPYIOIINX CBSA3€H KOHTeHHEepa BUIkeTOB (puc. 3.7.d)
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Puc. 3.7.d Bxnaoka "Cssazu" cmpanuysl kongueypayuu konmenepa U0ICemos, 8KI4anue2o
BUOIHCEMBL CO CEAZAMU.

W3 BbIlIeCKa3aHHOTO BUIHO, YTO CBS3M YCTAHABIMBAIOTCS MOJIb30BaTeNIEM B Ipoliecce KOHPUTypaluu
uHTepdeiica. OpHako, A NPEJOCTABICHUS BO3MOXHOCTH CO3JJaHUS KaJpoB OOILIEro Ha3HAYCHHs C
GyHKIMEN nmpeaoCcTaBIeHUs JeTATM3UPOBAHHBIX JaHHBIX Pa3HbIX UCTOYHHKOB OJHOTO THUIA HEOOXOIUM
MEXaHU3M JMHAMUYECKOW YCTaHOBKM CBsi3ell. Takoif MexaHW3M MpeaycMaTpUBaeTCs MOCPEACTBOM
3ape3epBUPOBAHHOTO KIIOYEBOTO HieHTH(UKaTopa "<page>" rpymmbl aTpuOyTOB CBsi3ed Yy KaapoB
o01iero Ha3HA4YCHUS W JUHAMUYECKOE Ha3HAueHWE CBs3el ¢ maeHTudukaTtopom '"<page>" B mporiecce
OTKPBITHUS KaJipa 00IIero Ha3HAYE€HUsI CUTHAJIOM OT JAPYroro BUIKETA.

Paccmorpum mpumep, xorma umercs kamap oOmiero HasHaueHus "llanens koHTposds rpadukom” u
MHO>kecTBO "I'padukoB" Ha pa3HbIX Kaapax. "[lanens koHTpost rpadgukoM" UMeeT CBSI3U C MAOIOHAMMU:
+ tSek -> "<page>|tSek"
+ tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
+ valArch -> "<page>|valArch"

ITpu sToM kaxelid BUumKeT "['padux” umeer arpudytsl tSek, tSize, trcPer u valArch. B cinydae BbzoBa
curHania OTkpeiTusi "[lanenm xoHTpossi rpadukom" u3 moboro Bumkera "I'paduk" mpomcxomut
cBs3biBaHMA aTpuOytoB "Ilanemnm koHTpons rpadukomM" B COOTBETCTBHM aTpuOyTy, yKa3aHHOMY B
mrabione, ¢ arpubyrom Bumkera "I'paduk". Kak pesynbrar, Bce m3menenuss Ha "Ilanenm KOHTPOIsS
rpadukoM" OyAyT OTpakaTbcsi Ha rpadKe MOCPEACTBOM CBSI3H.

B cinyyae Hammums y Bupkera "I'padux" BHemIHMX CBsizel Ha mapameTpbl moacuctemsl "COop
nanHbIx", cBs3u "llaHenu koHTposs rpadukoM” OyAyT ycTaHABIMBATHCS Ha BHEIIHUM ncTouHUK. Kpome
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storo, ecau y '"l[lamenm koHTposss rpadukoM" OyAayT 3asgBICHBI CBSI3W Ha OTCYTCTBYIOIIUE
HeTocpeACTBEHHO y BumkeTa "I'paduk" arpubyThl, TO OyaeT MPOM3BOAUTCS MOMCK HA HAJHMYUE TAKUX
aTpuOyTOB Yy BHEIIHErO0 MCTOYHHMKA, MEPBOTO HAa KOTOPHIA YCTaHOBJIEHA MpsMasi CBS3b, BBIMOIHSS, TEM
CaMbIM, JOIOJIHEHUE HEIOCTAIOIINX CBS3EH.

Jnst HarnggHOTO U300paKEeHUs 3TOr0 MEXaHNW3Ma MpUBeAeHa Tabauna 3.7.

Taoauna 3.7. MexaHusm qTUHAMHUYECKON JTUHKOBKHU.

ATpuOyTsI "IlaHesin KOHTPOJIA ATpHOYTBI Pe3yabTHpyomas cBsi3b WIN
" ATpudyTHBI
rpagpuxkom" (1adJI0H "r " BHELIHEr 0 3HAYeHHe CBA3YIOLIErocs
o paq)HKa " ”"
AMHAMHUYECKOM CBS3M) ITapameTrpa arpudyra
tSek (<page>|tSek) tSek - "I'padux".tSek
tSize (<page>|tSize) tSize - "I'padux".tSize
trcPer (<page>|trcPer) trcPer - "I'padux".trcPer
valArch (<page>|valArch) valArch - "I'paduk".valArch
var (<page>|var) var var "[Tapametp".var
ed (<page>|ed) - ed "Ilapametp".ed
max (<page>|max) - - EVAL
min (<page>|min) - - EVAL

3.8. Il puMuUTHBBI BUIKETOB

JIro60i1 BHOBB cO37jaBa€MbIif BUJIKET OCHOBBIBAETCSI HA OJTHOM U3 HECKOJIBKMX IPUMUTHBOB(KOHEUHBIN
AJIEMEHT BM3yaJM3alMy) IYyTEM YCTAaHOBKM POJCTBEHHOW CBSI3M Kak MpPsSMO Ha MNPUMHUTHUB, TaK U
MIOCPEJICTBOM HECKOJIBKHX MPOMEXYTOYHBIX IOJb30BATEIbCKUX BHJKETOB. Kaxapli M3 NPUMHUTHBOB
COJCPXKHUT MeXaHW3M (JIOTUKY) MOJENH JaHHbIX. OK3EMIULIp BHIPKETa XPAaHUT 3HAUYEHUs CBOICTB
KOH(UTYpUpPOBaHUS MPUMUTHBA CIELIMATIBLHO JUIsl ceOsl.

B 3aJadyu HHTep(I)Cﬁca BHU3yaJIM3allu BXOAUT IMOAACPIKKA U pa60Ta C MOZACJIbIO JAHHBIX IIPUMHUTHBOB
BUKCTOB. HpI/IMI/ITI/IBbI BUKCTOB OOJIPKHBI OBITH TINATCIBbHO HpOpaGOTaHH u YHI/I(I)I/ILII/IpOBaHBI C OCJIBIO
OXBaTUTh KaK MO>KHO OO0JIbIlIe BO3MOKHOCTEH B KaK MOYKHO MEHBIIIEM KOJIMYECTBE CJ1a00 CBI3aHHBIX Aapyr
C APYTOM I10 Ha3HAYCHHUIO IIPUMHUTHUBOB.

B tabnune 3.8.a mpuBeaéH nepeyeHb NPUMUTUBOB BUIKETOB(0a30BbIX 2JIEMEHTOB OTOOPaKEHU).

Tabnanna 3.8.a. bubnroTeka NPUMHUTHBOB BUIKETOB(0a30BBIX AJIEMEHTOB OTOOpaKEHM)
Id HaumeHnoBanue DOyHKIHA

[IpuMHUTHB SBISIETCS OCHOBOM JUIS OTPUCOBKHU 3JIEMEHTAPHBIX
rpadudeckux GuUryp co BCeBO3MOKHON KOMOMHALIMEH UX B OTHOM
oobekre. [IpexycmaTpuBaeTcs moaaepkKka ciae yomnx
3JIEMEHTapHBIX QUryp:

o Jlunug.
DneMeHTapHbIe . Tyra
ElFigure |rpapuueckue yra.
uryps - Kpupas Ge3be.

+ 3aymBKa 3aMKHYTOTO MPOCTPAHCTBA.
Jiist Bcex Guryp, copepikauxcst B BUHKETE YCTaHABIMBAIOTCS
€/IMHBIC CBOWCTBA TOJIIIMHBL, I[BETA U T.1., HO 3TO HE UCKIIIOYaeT
BO3MOKHOCTh YKa3aHUS BBIIICTIEPEYHCICHHBIX aTPHOYTOB IS
KaXJ101 (PUTYpBI OTAETHHO.
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Id

HaumenoBanue

DyHKUMSA

FormEl

DnemMeHTHI (OPMBI.

Brxurodaet moaaep KKy cTaHIapTHBIX KOMIIOHEHTOB (JOPMBI:
« PepaktupoBaHue CTpOKH.
- PemaktupoBaHue TekcTa.
+  @naxox.
« Knomnxka.
+ Ilone BEIOOpa U3 criUCKa.
«  Cnucoxk.
+ Cnaiinep.
+ Crpoka NpoKpyTKH.

Text

TexkcT

DneMeHT TeKcTa(METKH). XapaKkTepu3yeTcsl TUIIOM MIpu(Ta, [IBETOM,
OpUEHTALINEN U BIPABHUBAHUEM.

Media

Meana

DneMeHT 0TOOpaXKEHUS PaCTPOBBIX U BEKTOPHBIX N300paKeHHIA
pa3M4HBIX (HOPMATOB, POUTPHIBAHUST AaHUMUPOBAHHBIX
M300pakeHUi, TPOUTPHIBaHUE ayauo GparMeHTOB U IPOCMOTP
BUJICO-(hparMeHTOB. BO3MOXHO B HErO CTOUT BKITFOUUTH H
nogaepkky OpenGL!

Diagram

Jnarpamma

DIEeMEHT AuarpaMmel C HO,Z[,[[Cp)KKOI\/'I BO3MOXXHOCTH 0T06pa)KeHI/IH
HECKOJIBKUX IMMOTOKOB TPCHAOB, YaCTOTHOI'O CIICKTpPA ... .

Protocol

[IpoTokon

DJeMEeHT MPOTOKOJIa, BU3YyaIH3aTOPa CUCTEMHBIX COOOIEHHI ¢
MOJIIEPKKOIM HECKOJIBKO PEXUMOB PabOTHI.

Document

JlokxyMeHT

OneMeHT pOpMHUPOBaHUS OTYETOB, )KYPHAJIOB U IPYroi
JIOKYMEHTAIlMH Ha OCHOBE JJOCTYIHBIX B CUCTEME JIaHHBIX.

Box

Konreiinep

CoaepXUT MEXaHU3M Pa3MENIEHUs APYTUX BUIKETOB C LENbIO
dbopMHpOBaHUS HOBBIX 00JI€€ CIIOKHBIX BUKETOB M CTPAHUIL
KOHEYHOW BU3YyaJIM3aLlUH.

Function

Oynxius API
00BEKTHON MOIEIN
OpenSCADA

HeBusyanbHblil Ha CTOPOHE UCIIOJIHEHUS BUIKET, TO3BOJIIOLIUNA
BKJIIOYATh BBIYUCIUTENbHBIE QYHKIIMH OOBEKTHON MOJIEIH
OpenSCADA B CBY.

Kaxxip1it npMUTHB 1 BUJDKET COACPIKUT 001N HAOOp CBOMCTB/aTpHOYTOB B COCTaBe, MPUBEICHHOM B
Ta0muie 3.8.b:

Ta6auua 3.8.b. O6uwmii Habop CBOMCTB/aTPUOYTOB B BUIKETE

Id

Nmsa

No 3HadyeHue

id

Id

Wnentuduxarop smnemeHTa. ATpuOyT TOIBKO I YTCHUS,
- | TpU3BaHHBIN MIPEIOCTAaBUTh MHPOPMAIIUIO 00 UACHTHDUKATOPE
AIIEMEHTA.

path

Path

[TyTh BuKETa. ATpUOYT TOJIBKO AJI YTEHUS U IPEIOCTABICHUS
uHbopMaIuu 00 pacoyioKEeHUs HIEMEHTA.

parent

Parent

[Tpenox wnu poauTens BUIKeTa. ATpUOYT TOJIBKO 71 UYTEHUS U
- | mpenocTaBiieHUs UHGopMau 00 PacHoI0KEHUHU TpeaKa, OT
KOTOPOTO HaCIEeI0BaH BUIKET.

owner

Owner

Bnanenen u rpynna BumkeTa, uepes pazaenurens ", [1o
ymomdanuto "root:UI".

perm

Access

JlocTym K BUJKETY B BHJIE BEIOOpA BOCBMEPUYHBIX YHCEN BUIA
"RWR_R ". ITo ymomuanuro 0664(RWRWR ).
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Id

7 0%¢:

3HadyeHue

root

Root

Unentuduxatop BUmIKETa-TPUMUTHBA (0230BOTO SJIEMEHTA),
KOTOPBIH JISKUT B OCHOBE 00pa3a BU3yaIH3ally BUIKETA.

name

Name

Nms snemenTta. Moauduuupyemoe UMst 31€MeHTa.

dscr

Description

Onucanue 3neMenTa. TekcToBoe moJie ISl MPUKPETUICHUS K
BUJDKETY KPATKOTO OMHMCAHMSL.

n

Enabled

Cocrosuune anmeMenTa — ""Brimrouer". OTKIIFOYEHHBIN DIIEMEHT
HE 0TOOpaXkaeTCst PH UCTIOTHCHHH.

active

Active

CocrtostHue 31neMeHTa — "AKTUBHBINA". AKTUBHBIN 3JIEMEHTHI
MOJKET MOJTy4YaTh (POKYC MPH UCTIOTHEHUH, a 3HAYUT MOTy4aTh
KJIABHATYPHBIE U UHBIE COOBITHS C TIOCIEAYIOMICH X
00pabOTKOM.

geomX

Geometry:x

I'eomeTpusi, koopauHATa 'X' IOJI0KEHUS JIEMEHTA.

geomY

Geometry:y

['eomeTpust, koopauHaTa 'y' HOJOKEHHUS HIIEMEHTA.

geomW

Geometry:width

I'eomerpus, mMpHUHA 3JIEMEHTA.

geomH

Geometry:height

10

FCOMeTpI/ISI, BBICOTA JJICMCHTA.

geomXsc

Geometry:x scale

13

Macmirad 35eMeHTa o TOPU3OHTAIH.

geomYsc

Geometry:y scale

14

Macmrab 3;1eMeHTa 110 BCpPTHUKAJIH.

geomZ

Geometry:z

11

['eomeTpusi, koopauHata 'z' (ypoBEHb) 3JIeMEHTa Ha CTPAHULIE.
Taxoke ornpenenser NOpsIOK nepenadn GoxKyca MEexay
AKTHUBHBIMHU 3JICMCHTAMHMU.

geomMargin

Geometry:margin

12

FeOMeTpI/ISI, I10JIAA 3JIEMCHTA.

tipTool

Tip:tool

15

TekCT KpaTKoil TOMOIIM WM MOJCKA3KH MO TAHHOMY 3JIEMEHTY.
OO0bIYHO peanu3yeTcs Kak BCIUIBIBAIOIIAS MOJICKa3Ka Mpu
yAEpKaHUU Kypcopa MBIIIM HAJl SJIEMEHTOM.

tipStatus

Tip:status

16

TexkcT nHpOpPMAIK O COCTOSIHIH JI€MEHTa WIH PYKOBOJCTBA K
JeHcTBUIO Haj 37eMeHTOM. OOBIYHO peann3yeTcs B BUJIE
COO0O0IIIeHHUs B CTPOKE CTaTyca IpHu yJIep:KaHuU Kypcopa MbIILN
HaJl 3JIEMEHTOM.
* Moaudukauuu u3 ceaHca JaHHOTO aTpuOyTa KOPHEBOM
CTpPaHMIIbI OCYIIECTBIISIET 3aIIUCh COOOIIECHHS B CTPOKY
cTaTyca OKHa BU3yaJIH3alluy CEaHca.

contextMenu

Context menu

17

Kondurypauust coOCTBEHHOr0 KOHTEKCTHOT'O MEHIO AJIEMEHTA.
Koudurypanus 3anuceiBaeTcs B BUAE CTPOK ITyHKTOB
KOHTEKCTHOro MeHio popmara: <Ums
nyHkTa>:<UnCobbirus>. I ne:
«  <Uwma nynkma> — VIMs IyHKTa MEHIO.
« <UoCobwvimusa> — Vnentudukarop coObITHS,
reHepupyemoro BumkeTy (usr <UnCoObiTus™>) npu
BBIOOpE MTyHKTa MEHIO.

evProc

Events process

ATpuOyT ISl XpaHEHHS CIeHapHst 00paboTKH COOBITHI
HETIOCPEICTBEHHOTO YIIPABIICHHUS TT0JIb30BATEIIECKUM
untepdeiicom. CueHapuii mpeacTaBiseT OO0 CIMCOK KOMaH T
uHTep(eiicy BU3yaan3annuu, TeHepPUPYEMBIX MIPH TOCTYIIIICHUH
coObITHUs (aTpuOyT event).

ﬂOl’ZOJlHumefleble ampu6ymbz 014 IJIEMEHM 06, I’lOM@Mz}éHHblx 6 NPOEeKm 6 poju CmpaHuybl.
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Id

7 0%¢:

3HadyeHue

pgOpen

Page:open state

ITpusnak "Ctpanuna oTkpeiTa”.
* Monudukanuu u3 ceaHca OCyIleCTBISIET HEMEJIEHHOE
OTKPBITHE/3aKPBITUE CTPAHUIIBL.

pgNoOpenProc

Page:no open
process

[Tpusnak "VIconHATh CTpaHUIly AK€ €CJIM OHA 3aKphITa'.

pgOpenSrc

Page:open source

ITonHbIl agpec cTpaHULbl, OTKPBIBIIEH JAHHYIO.
* 3amuch/04nCTKA ajipeca BUIKETa — MHULUATOpa
OTKPBITHS OCYILECTBIIIET HEMEIJICHHOE
OTKpBITHE/3aKpbITHE CTpaHULbL. B ciydae 3anucu aapeca u
BBIIIOJIHEHMS IPYTUX YCIOBUN OCYILECTBISAETCSA
JUHAMUAYECKOE CBS3bIBAHUE TEKYIETO BUDKETA C

HWHULIUATOPOM (CBH3LIB8.HI/IC C gHHaMHKOﬁ).

pgGrp

Page:group

4

I'pynmna crpaHuisl.

Jlononnu

melJjlbHble ampu6ymbl pestcuma UCnOJIHEeHUAL.

event

Event

CrenuanbHbli aTpuOyYT 11t cOOpa COOBITUI BHIPKETA B CITHCKE,
paseéHHOM HOBOM CTpOKOH. JlaHHBIN aTpuOyT TOCTyNeH
TOJILKO B ceaHce. JlocTym K aTpudyTy 3amumiéH pecypcoM ¢
1eJIbI0 U30€KaHNs TIOTEPH COOBITHI. ATpUOYT BCeraa J0CTyIeH
B CKPHUIITE BUJIKETA.

load

Load

BupTtyanpHas koMaH/1a TPYNIIOBOi 3arpy3Ku JaHHBIX.

focus

Focus

CrienanbHbIi aTpuOyT UHAMKAIMK (pakTa moxydeHus Gpokyca
AKTHUBHBIM BHDKETOM. [laHHBIH aTpUOYT TOCTYIIEH TOJIBKO B
ceaHce. ATpuOYT 3TOTO BUJ)KETA U BJIOKEHHBIX BUIKETOB
JOCTYTICH B CKPUIITE BUIDKETA.

perm

Permition

-3

BuptyanbHslii aTpuOyT MpOBEPKH MPaB aKTUBHOTO
II0JIB30BATENS HA IPOCMOTP U KOHTPOJIb HAJl BUJIKETOM.

* — CpeuuanbHas (QyHKIUS aTpuOyTa BUJKETA,

10JIb30BaTENbCKON MOAU(DUKAIIIH.

BBITIOJIHACMAA B CCAHCC TIPOCKTa IIpU
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3.8.1. DanemenTapubie rpadpuveckue purypsl (ElFigure)

[TpuMHUTHUB SBIIIETCS OCHOBOM ISl OTPUCOBKU AJIEMEHTAPHBIX IpauuecKkux GUryp co BCEBO3ZMOKHOU
KOMOWHaNe WX B OJHOM OOBEKTE. YUHTHIBAasl MIUPOKHH CIEKTP BCEBO3MOXXHBIX (QUTYpP, KOTOpHIE
JIOJKEH MOJIEPKUBATh PUMUTHUB, U B TOXKE BPEMsI ABJIATHCS JOCTATOYHO MPOCTHIM B MCHOJIb30BAHUM U,
M0 BO3MOXKHOCTH, B peajM3alliy, PEIICHO ObLIO OTPaHUYHUTH MEPEYCHb 0A30BBIX (UTYP, HCIIOJIB3YEMbIX
JUTSL IOCTPOEHUS Pe3yNbTUPYIOMINX Ipaduueckux 0ObEKTOB 10 Takux (uryp: nuHus, nyra, kpuBas besbe
U 3QJIMBKa 3aMKHYTBIX KOHTYpOB. OCHOBBIBaSCh YK€ Ha 3THX 0a30BbIX (UTYpax, MOXHO CTPOHTH
MIPOU3BOJHBIE (PUTYpPBI, KOMOMHUPYS Oa30Bbe. B pamMkax mMpUMHUTHBA CYIIECTBYET BOZMOXKHOCTh 3a/laHuUs
MpOo3pavyHOCTH 1BeTa B auanasone [0..255], rae '0' — noaHas mpo3padyHoCTb.

[lepeueHp HOMOJHUTENBHBIX CBOMCTB/aTpUOYTOB JAHHOTO MPUMUTHBA NpUBEIEH B Tabuie 3.8.1.

Ta6auna 3.8.1. Habop nononHutenbHbIX cBOWCTB/aTpulOyToB B mpuMmutuBe ElFigure

Id Nms Ne 3HayeHue

lineWdth |Line:width 20 [[upuna TuHUY.
et nuauu.(IIpo3padHocTh 1BeTa 33Ja€TCsI CIEAYIOUTUM

lineClr | Line:color 21 criocooom: red-127 | #10000-127, rae "127" u ecth 3HaUCHUE
MIPO3PAYHOCTH. )

lineStyle |Line:style 22 Ctuiib TuHUY (CTUTIONTHAS, TYHKTHD, TOYCUHAs).

bordWdth | Border-width 23 [Mupuna 6oparopa nuHuK. HyneBas mmprHa yka3plBaeT Ha
OTCYTCTBHE OOpIIOpa.

bordClr | Border:color 24 [Bet Goparopa.

fillColor |Fill:color 25 [{BeT 3aMUBKH.

filllmg  |Fill:image 26 N3o0paskeHne 3aI1BKH.

. Orientation
orient 28 Yron noBopoTa COAEPKUMOTr0 BUIKETA.
angle
elLst Element's list 27 Cnucok rpaduueckux MPUMUTHUBOB B popMare:

 Jlunua. Gopma 3anucu B CIIUCKE:
line:(x]y)|{1}:(x]y)|{2}:[width|w{n}]:[color|c{n}]:[bord w|
wi{n}]:[bord_clr|c{n}]:[line_stl|s{n}]

« Jlyra. ®opma 3anucu B CIIUCKE:
arc:(x|y)| {1}:(xly) {2} (x]y)| 3} (xly) {4} :(xIy) |5} [width|
w{n}]:[color|c{n}]:[bord_w|w{n}]:[bord_clr|c{n}]:
[line_stl|s{n}]

O
p4
p5
u o
p3 P2
Bpl

« Kpusas be3pe. Popma 3anmcu B Ciucke:
bezier:(x|y)|{1}:(x[y)[{2}:(x|y)[{3}:(x|y)[{4} :[Width|w {n}]:
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Id

Nms

3Hauenue

[color|c{n}]:[bord_w|w{n}]:[bord _clr|c{n}]:[line_stl|s{n}]
+ 3anuBka. DopMma 3aMucH B CITUCKE:
fill:(x]y)| {1,(X]y){2},--..(x]y)] {m}: [filL_elr{e{n}]:([fill_img]
i{n}]
I'ne:
(x|y) — npsimast Touka (X,y) KOOpJMHATHI B TUKCENaX C
IUIAaBAIOIICH TOYKE;
{1}...{n} — muHaMuveckue TOUKH 1...n;
width, bord w — npsimasi lIMpUHA JUHUU U OOpaIopa B
MHUKCEJax C IJIABAKOIIEH TOYKOW;
w{n} — nuHaMu4eckas mupuHa 'n';
color, bord clr, fill clr — npsmoli nBeT TUHUHU, OOpAIOpa U
3aIlOJIHCHUS B BHJIE IMEHH WU 32-0MTHOTO KoJa ¢ aibda:
{nms}-AAA, #RRGGBB-AAA;
c{n! — AMHAMHUYECKUH IBET 'n';
line_stl — npsimoit ctuitb muHuK: 0-Crutomnast, 1-IlyakTupHas,
2-Toueynas;
s{n} — nMHaMUYECKU# CTUIb 'n';
fill img — npsiMoe n300pakeHne 3anoiHeHus B ¢popmare "[src
%3Aname]", rae:
"src" — HCTOYHUK U300paXKeHHUS:
file — HenmocpeACTBEHHO U3 JIOKaJIbHOTO (haiina mo myTu;
res — W3 TabnuIbl mime-pecypcoB B/I.
"name" — myTh (aiina wim uaeHTUu(GUKaTOp mime-pecypca.
i{n} — nuHAMHIUYEcKoe N300pakeHne 3armoIHeHus '

Ampubymol 01 Kaxicool mouku u3 cnucka epaguuecxkux ueyp elLst

pin}x

Point {n}:x

30+n*6

Koopaunara 'x' Touku {n}.

pin}y

Point {n}:y

30+n*6+1

Koopaunara 'y' Touku {n}.

winj

Width {n}

30+n*6+2

[Mupuna {n}.

c{n}

Color {n}

30+n*6+3

I{Bet {n}.

i{n}

Image {n}

30+n*6+4

NzoOpaxenue {n}.

s{n}

Style {n}

30+n*6+5

Ctuib {n}.
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3.8.2. Daementnl popmbl (FormEl)

[IpumuTuB,

NpeHa3HAaYeHHBIH I TNPEJOCTaBJICHUS CTaHJAPTHBIX DJIEMEHTOB (OpMBI B

pacriopsbkeHue mnosib3oBatens. OOuMii nepedyeHb aTpuOyTOB 3aBUCUT OT Tumla ieMeHTa. [lepeueHs
JIOTIOJTHUTEJbHBIX CBOWCTB/aTpUOYTOB JAHHOTO MPUMUTHBA MpUBEIEH B Tabmuie 3.8.2.

Ta6auna 3.8.2. Habop nomosHUTEIBHBIX CBOWCTB/aTpnOyTOB B ipuMuTHBe FormEl

Id Hma | Ne 3naveHue

Element Tun snementa (Ctpoka penaktupoBanust; Penakrop tekcra; dnaxox;
elType tvDe 20 | Knomka; Beioop u3 criucka; Crincok; Crnaitnep; [Tomoca mpokpytku). OT ero

P 3HA4YEeHUS 3aBUCUT MEPEUYCHb JOTOTHUTEIHHBIX aTPHOYTOB.

Cmpoxa pedakxmuposanusi.
value Value 21| Conep:xuMoe CTPOKH.
) . Bun crpoku pegaktuposanus (Texct; Kom0oOokc; Ienoe; Bemecrsennoe;
view View 22| SHACTP el P ( 1 B
Bpewmsi; lata; [lata u Bpemsi).

cfg Config 23 | Kondurypanust ctpoku. @opmart 3HaUCHHS JAHHOTO OIS I Pa3THIHBIX

BUJIOB CTPOKH:

Texcm — xkoHpuUrypamus GpopMaTUpPOBAHHOIO BBOJA M0 IIa0JIOHY €
napaMeTpamu:

A — Heo6xomum ASCII andaButHbI cuMBOI. A-Z, a-Z.

a — Paspemén Ho He HeoOxoaum ASCII andaBUTHBIA CHMBOJI.

N — Heobxogum ASCII andasutHo-1iudpoBoii cumboi. A-Z, a-z, 0-9.

n — Pazpemén Ho He HeoOxoaum ASCII andaButHO-1IBpPOBOIA
CHUMBOL.

X — HeoOxoaum 11000 CUMBOI.

x — Pa3pemén Ho He He0OXx01UM JTF0O0H CUMBOI.

9 — ASCII mudpa neodbxomuma. 0-9.

0 — ASCII mudpa pazpeména HO HE HEOOX0IUMA.

D — ASCII uu¢pa neodxoauma. 1-9.

d — ASCII mudpa pazpeména Ho He HE0OX0aUMa (1-9).

# — ASCII mudpa nnum 3HaKy MIOC/MUHYC pa3pelI€Hbl HO He
HEOOXOIUMBI.

H — Heob6xoaum cumBoII mecTHaAaTupuaHoro yucia. A-F, a-f, 0-9.

h — Pa3pemén HO He HE0OX0AUM CUMBOJI IIECTHAIATUPHYHOTO
qycha.

B — HeobOxoaum 6unapusiii cumBoi. 0-1.

b — Pa3pemién Ho He He00X0 UM OMHAPHBINA CUMBOJI.

> — Bce crnenyromue angaBUTHbIE CUMBOIIBI B BEpXHEM PETHCTPE.

< — Bce cnenyromnye andaBUTHbIE CHMBOJIBI B HUKHEM PETHCTPE.

! — BriximroueHue npeodpa3oBaHus pErucTpa.

\\ — Hcnonp3yiiTe B pa3IenuTensaxX JUisl SKPaHUPOBAaHUS CIEIUATBHBIX
CUMBOJIOB, KOTOPbIE MIEPEUHCIICHBI.

Komb6060Kkc — conep uT CIUCOK 3HAYCHUH peAaKTHPYEMOTo
KoMO0OOKCa.

L]enoe — copepKUT KOH(MUTYPALHIO MO BBOA LEIOYHCICHHOTO
npezncrasiaeHus B popmare: <MuHumym>:<Makcumym>:<Illar
u3menenus>:<IIpepukc>:<Cypduxc>.

Bewecmeennoe — cofep>XUT KOH(PUTYPALIMIO MOJIS BBOJA BELIECTBEHHOTO
npenacraBieHus B popmare: <Munumym>:<Maxkcumym>:<Illar
usmenennsi>:<lIpepukc>:<Cyppukc>:<Uucjio 3HAKOB NocJie
3ansaTon>.
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Id Hma | Ne 3HaveHune
Bpems, /lama, [lama u epems — GHopMupoBaTh AaTy MO MIa0JIOHY C
napamMeTpamH:
d — nomep nus (1-31);
dd — nomep aus (01-31);
ddd — cokpaménnoe HaumenoBanue 1Hs ("Mon" ... "Sun");
dddd — monnoe HanmenoBanue nHs ("Monday" ... "Sunday");
M — Homep Mmecsa (1-12);
MM — nomep mecsiua (01-12);
MMM — coxkpaménnoe ums mecsita ("Jan" ... "Dec");
MMMM — nonnoe ums mecsa ("January" ... "December");
Yy — nocieaHue ABe udpsl roaa;
YYYY — O]l IOJTHOCTBIO;
h — yac (0-23);
hh — gac (00-23);
m — MuHyTHI (0-59);
mm — MuHyTHI (00-59);
s — cekyHsI (0-59);
ss — cexyH bl (00-59);
AP,ap — oto6paxkxatb AM/PM unm am/pm.
confirm |Confirm |24 | BxiroueHue pexuma MoaATBEpKACHUS.
[Ipudt Tekcra B momHoit 3anucu {<Family> <Size> <Bold> <Italic>
font Font 25 <Underline> <Strikeout>}.
Peoaxmop mexcma:
value Value 21 | ConepxuMoe pefaKTopa.
Word .
wordWrap wrap 22 | ABTOMaTH4eCKHN MEPEHOC TEKCTA 110 CIIOBAM.
confirm Confirm |24 |BxiroyeHue pekuMa MoATBEPIKICHHUS.
pu¢t Texcra B nonHoit 3anucu {<Family> <Size> <Bold> <Italic>
font Font 25 <Underline> <Strikeout>}.
Dnasicox:
name Name 26 | Umsa/meTka draxka.
value Value 21 | 3nayenue ¢axka.
[Ipudt Texcra B momuoit 3anucu {<Family> <Size> <Bold> <Italic>
font Font 25 <Underline> <Strikeout>}.
Knonka:
name Name 26 | IMs1, HaamuCh Ha KHOIIKE.
value Value 21 |3nauenue A1 GUKCUPOBAHHON KHOMKH.
img Image 22 | 300pakeHne Ha KHOIIKE.
color Color 23 | LIBeT KHOIIKH.
colorText |Color:text |27 |1{BeT Tekcra.
checkable |Checkable |24 |IIpu3Hak ¢GyHKIHOHUPOBAHUS KaK (PUKCHPOBAHHAS KHOIIKA.
font Font 25 pudt Texcra B monHoi 3ammcu {<Family> <Size> <Bold> <Italic>

<Underline> <Strikeout>}.

Buvibop u3z cnucka:
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Id Nmsa Ne 3HaueHue

value Value 21| Tekyuiee 3HaYeHHUE CIHCKA.

items Items 22 |IlepedeHb 3JIEMEHTOB CITUCKA.

pudt Texcra B monHoit 3amucu {<Family> <Size> <Bold> <Italic>

font Font 25 <Underline> <Strikeout>}.
Cnucok:
value Value 21 | BeiOpaHHOE 3HAYCHHE CITHCKA.
items Items 22 | IlepeyeHb 3JIEMEHTOB CIIHCKA.
font Font 25 E{})ﬁigggﬁf&;ﬁ;oizz }S'al'II/ICI/I {<Family> <Size> <Bold> <Italic>
Cnaiidep u nonoca npokpymxu:

value Value 21 |TTonoxenue cnainepa.

Kondurypamus cnaitnepa B popmare:

<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>. I ne:

« VertOrient — npu3HaK BEPTUKAJIBLHOW OPUEHTALMH, [10 YMOJIYaHHUIO

ofg Config 2 OpHUEHTAIIUS TOPU3OHTAIIbHAS;

+  Min — MuHEMAaIbHOE 3HAYCHUE;

«  Max — MakcUMalbHOE 3HAUCHUE;

- SinglStep — pa3mep OIMHOYHOTO IIIATa;
« PageStep — pa3Mep CTpaHHYHOTO 1Iara.
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3.8.3. Daement Tekcra (Text)

JlaHHBINl DPUMWMTHB NpeAHAa3HA4Y€H JUIsl BbIBOJA IPOCTOIO TEKCTA, MCIOJIB3YEMOIO B POJIM METOK U
pa3nuuHblx noanuced. C LEIbI0 MPOCTOTO CO3JaHMS YacThIX JEKOPATHUBHBIX O(OPMIICHHH NMPUMUTHUB
JIOJDKEH MOJIePKUBATh 00BOJ TEKCTa paMKoOi. [lepeueHb JOMOTHUTENbHBIX CBOMCTB/aTpuOyTOB JaHHOTO
NPUMUTHBA NIpUBEAEH B Tabauue 3.8.3.

Ta6auna 3.8.3. Habop 10MOTHUTENBHBIX CBONCTB/aTpuOyTOB B MpuMUTHBE Text

Id Nmn Ne 3HauyeHune

backColor | Background:color 20 DOHOBEII LIBET.

backlmg |Background:image 21 ®oHOBOE U300pakeHHE.

bordWidth | Border:width 22 [MIupuna 6oparopa.

bordColor | Border:color 23 LIBet Gopatopa.

) Crtuns 60pmropa (None; Dotted; Dashed; Solid; Double;

bordStyle | Border:style 24 Groove; Ridge; Inset; Outset).
MpudT Texkcra B nmonHoi 3anucu {<Family> <Size>

font Font 25 <Bold> <Italic> <Underline> <Strikeout>}.

color Color 26 LIBeT TekcTa.

orient Orientation angle 27 OpueHTanus TEKCTa, IOBOPOT HA YroJl.

wordWrap | Word wrap 28 ABTOMaTHYECKUH MEPEHOC TEKCTA IO CIOBaM.
BripaBHuBanue Tekcra (Bepxy ciesa; Beepxy crpasa;
Beepxy no nenrpy; Beepxy no mmpune; BHusy ciesa;

alignment | Alignment 29 Buusy cnpasa; Bauzy no nenrpy; Bausy no mupuse; 1o
ueHrpy cinesa; [lo nentpy cnpasa; Ilo cepenune; [1o
LEHTPY IO MIHUPHHE).

e no n

text Text 30 3HaveHne TekcToBoro noist. Mcnonp3yiite "% {n}" mis
MOMEIIEeHUS 3HaueHus aprymenta {n} (ot 1).

numbArg | Arguments number 40 KonngecTBO aprymMeHToB.

Ampubymul apeymenmos
Argument *

arg{x}val (x}-value 50+10*x | 3HavyeHue aprymeHra

arg{x}jtp |Argument {x}:type | 50+10*x+1 | Tum aprymenra: "Integer", "Real", "String"
Kondurypauus aprymenTa:

Aroument « cmpoka : [len] — mmpuHa CTPOKH;
arg{x}cfg {X}%conﬁg 50+10*x+2 « gewecmeennoe:. [wdth];[form];[prec] — mmupuna

3HaueHus, popma 3Hauenus ('g', 'e', 'f');
+ yenoe: [len] — muprHa 3HaYEHHUS.
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3.8.4. JiemenT oToOpaxkenusi meaua-marepuasion (Media)

JIaHHBI IPUMUTHUB INpEJHA3HAYEH JUIS IIPOUIPBIBAHUS PA3IUYHBIX MEIUa-MaTEpPUAIOB, HaYWHAs OT
IPOCTHIX M300paKEHUH M 3aKaHUYMBasl TOJHOLEHHBIMU ayAuO U BHAEO IOTOKaMH. YYHUTHIBas
MHOTI000pa3HOCTh CHOCOOOB M OMOMMOTEK MPOUrPHIBAHUS MOJHOLICHHBIX ayIMO W BHJEO IIOTOKOB, a
TaK)K€ JOCTAaTOYHO CEPBbE3HYI0 TPYAOEMKOCTh 0 MMIUIEMEHTALMM BCEX ITHUX MEXAHU3MOB B JIAHHBIN
BUJKET, pelleHO ObLI0 Ha NEpPBOHAYAIbHOM 3Talle Pealn30BaTh TOJBKO PabOTy € HM300paKEHUSAMH U

OPOCTHIMM ~ AaHUMAIIMOHHBIMH  (opMaTaMu H300paKEHUH U BHUIECO.

Hepequb JOINIOJIHUTCIBbHBIX

CBOMCTB/aTpuOyTOB IaHHOTO MTPUMHUTHBA NMPUBEIEH B Tabnwuie 3.8.4.

Taoauua 3.8.4. HaGop nonoaHUTENbHBIX CBOMCTB/aTprOyTOB B puMuTHBE Media

Id Nms Ne 3HaueHue
backColor Background:color 20 DOHOBEIII LIBET.
backlmg le3ackground:1mag 21 ®oHOBOE N300paKEeHUE.
bordWidth  |Border:width 22 [upuna 6oparopa.
bordColor Border:color 23 L{BeT Gopropa.
) Cruns 60pmiopa (None; Dotted; Dashed; Solid; Double;
bordStyle Border:style 24 Groove; Ridge; Inset; Outset).
src Source 25 Hcrounuk Meaua-1aHHbIX.
fit Fit to widget size 26 HpI/BHaK" CornacoBath COAEPKUMOE C pa3MEPOM
BHJDKETA".
type Type 27 Tun meaua (Image;Movie).
areas Map areas 28 KonudecTBo akTUBHBIX 00JIaCTEH.
Ampubymor eudeoponuxa (Movie)
CKOpOCTBh IPOUTPBIBAHMSI, B TPOIIEHTaX OT OPUTHHATLHOM
speed Play speed 29 ckopoctu. Ecnu 3Hauenune menbiie 1%, To mpourprIBaHue
MIPEeKpamnacTcs.
AxmusHvie obracmu
area{x}shp |Area {x}:shape 40+3*x | Bunm obmactu (Rect;Poly;Circle).
Area Koopaunater obnacteit. Uepes 3amsTyro uayT KOOPIUHATHI:
. +3%*x+
area{x}coord {x}:coordinates 40+3%xtl "x1,y1,x2,y2,xN,yN"
area{x}title |Area {x}:title 40+3*x+2 | 3aronoBok 001IacTH.
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3.8.5. DaemenT nocrpoenusi amarpamMmm/TpenaoB (Diagram)

JlaHHBII NPUMUTHUB

npeaHasHa4YeH JI1 TOCTPOCHUSA  PA3JIMYHBIX  AUAarpamm, BKIOYad U

rpauKu/TpeHIbl  OTOOpaKEHHUS TEKYIEro Ipolecca W apXUBHBIX JaHHBIX. Ha 1maHHBIE MOMEHT
peanu30BaHbl CIEAYIOLIME TUIIBI JAAarPaMM:

+ '"I'padux" — MO3BOISIET CTPOUTH OJTHOMEPHBIEC TpadUKN U3 3HAYECHUH TTapaMeTPOB MOICHCTEMBI
"COop naHHBIX" MO BpEMEHH, a TAK)KE MPSAMOE UCIOIb30BaHUE APXUBHBIX JIAHHBIX U1 IOCTPOCHHUS
rpadukoB. [TomnepxuBaeTcss peKUM OTCICKHBAHMS KaK TEKYIIMX 3HAYEHWH, TaK ¥ 3HAYCHUHU 10
apxuBy. [lognepxuBaeTcs Takke BO3MOXHOCTb IIOCTPOEHUS I'paMKOB IIapaMeTPOB, HE UMEIOILUX
apXxuBa 3HAYCHUH.

« "CpoekTp" — CTpPOMT 4YaCTOTHBIA CHEKTp U3 3HAUeHUH napaMmeTpoB nojcuctemsl "COop
naHHbpIX". OKHO JaHHBIX YacCTOTHOTO CHEKTpa (opMupyercs, MCXOAs U3 pa3Mepa BHJDKETa IO
TOPU30HTAIM B TNHUKCENIaX U JOCTYIHBIX JaHHBIX [1apaMETPOB, HAJIOKEHHBIX Ha CETKY
TOPU30HTAJIBHOIO pa3Mepa. B cBA3M ¢ 3TMM MUHMMAaibHas 4acTOTa ONpEAENseTCs 3HaueHHEM
atpubyra tSize (1/tSize), a MakcuManbHas dYacTOTa BBIJCIAEMBIX YacTOT OMPEICNIICTCS
MOJIOBUHHOW HIMPUHON rpaduka B MUKCENIaX YMHOKEHHOM Ha MHHHMMaJbHYIO yacToTy ( width/

(2*tSize) ). IlognepkuBaeTcss BO3MOXKHOCTb (POPMUPOBAHUS CIIEKTPA B PEXKUME CIICKEHUS.

[Tporiecc moctyma K apXUBHBIM JTAHHBIM ONTHMHU3UPOBAH IyTEM BEACHUS MPOMEXKYTOUHOTO Oydepa
JUIl OTOOpaKeHHs, a TaK)Ke YIMAaKOBKM TpaduKa TaHHBIX TpH 3ampoce. [lepedeHp ITOMOTHUTENBHBIX
CBOWCTB/aTpUOYTOB JAHHOTO MPUMUTHBA MpHUBEIEH B Tabmuie 3.8.5.

Tadauua 3.8.5. Habop nmonogHUTEIRHBIX CBOWCTB/aTpuOyTOB B MpUMHUTHBE Diagram

Id Nms Ne 3HauyeHue

backColor Background:color 20 ®DOHOBBIN 1IBET.

backlmg Background:image 21 ®doHOBOE M300paKEHHE.

bordWidth Border:width 22 [[Inpuna Gopropa.

bordColor Border:color 23 L{BeT 6opatopa.

bordStyle | Border:tyle 24 Double Groove: Ridges Insts Outsety

trcPer Tracing period (s) 25 PexxuM 1 nepuouyHOCTD CIIEKEHHUS.

type Type 26 Tun quarpamwmsl: "Trend", "Croektp".

Ampubymuer mpenoa/epaguka (Trend)

tSek Time:sek 27 Teky1iee Bpemsi, CEKyH/I.

tUSek Time:usek 28 Texy1iee Bpemsi, MUKPOCEKYH/IBI.

tSize Size, sek 29 Pasmep TpeHna, ceKyHIBI.

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

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

curColor Cursor:color 32 I{BeT Kypcopa.

sclColor Scale:color 33 L{BeT mIKaJIbl/peleTKH.

o seletoronal | 34 bempuiommemui e v N
Pexum BepTuKanbHON mKkanbl/pemetku: "No

sclVer Scalevertical 35 dravy", "Grid", "Markers", "Grid gnd markers",
"Grid (log)", "Marker (log)", "Grid and markers
(log)".
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Id Nwms Ne 3HaueHue
sclVerScl (S(;z;le:vemcal scale 40 Beprukanbnpiii Macmtad rpaduka B IpOIEHTaX.
o
sclVerSclOff Scale:vertical scale 41 CwMmeleHne BepTUKaIbHOTO MaTaba B MpoIeHTax
offset (%) B p pon '
scIMarkColor |Scale:Markers:color 36 L{BeT MapKepoB LIKAJIbI/PEHIETKH.
HIpudt MapkepoB MIKaIbI/PEMIETKH B BUJIE
scIMarkFont |Scale:Markers:font 37 {<Family> <Size> <Bold> <Italic> <Underline>
<Strikeout>}.
valArch Value archivator 38 ApXHBaTOp apXUBOB IIaPAMETPOB.
KomanuecTBo 3HaUueHNN HA TUKCEN. Y BEIUYUTD JUIA
valsForPix Values for pixel 42 pacIIMpPEeHHsI TOYHOCTH SKCIIOPTa HA OOJIBIITUX
WHTEpBajaX BPEMEHH.
parNum Parameters number 39 KomunuecTBo mapameTpoB, 0TOOpaXkaeMbIX Ha
OJTHOM TpEHJIE.
HUnousudyanvrvle ampubymel napamempos mpenoa/epagpuka
prm { X} addr ?arametr {X} 50+10*{X} HOJ‘IHLII/Iva)IpeC K napamerpy {X} wiu apxuBy
:address 3HAYEHUI.
Parametr {X} :view % .
prm{X}bordL border-lower 50+10*{X}+1 | Hwxusist rpanuina 3HadeHuit napamerpa {X}.
Parametr {X} :view % .
prm{X}bordU border:upper 50+10*{X}+2 | BepxHss rpanuna 3HaueHuid napamerpa {X}.
prm{X}color |Parametr {X} :color |50+10*{X}+3 | L[BeT oTOoOpaxeHus TpeHaa napamerpa {X}.
prm{X}width |Parametr {X} :width |50+10*{X}+6 Uupwsa surun Tperna napamerpa {X}, b
HHUKCeNax.
prm{X}val Parametr {X} :value | 50+10*{X}+4 | 3nauenne mapamerpa {X} 1o KypcopoMm.
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3.8.6. DiieMeHT MOCTPOEHUsI IPOTOKOJIOB, HA OCHOBe apxXuBOB coo0uenuii (Protocol)

JlaHHBI NPUMUTHB TPEAHA3HAUEH [UIS BH3YyalIM3allid JaHHBIX apXuBa COOOIIEHUN MyTéM
dbopMHpOBaHUS TPOTOKOJOB C PA3TUYHBIMU CIOCOOAMU BH3yalW3alllH, HAadyWHAs OT CTAaTHYECKOTO
CKaHUPYIOIIETO MPOCMOTpa M 3aKaHYMBas JUHAMHYECKUM OTCJIEKUBAHUEM MPOTOKOJA COOOIICHUS.
[lepevyeHb JONOTHUTENBHBIX CBOMCTB/aTpHOYTOB TaHHOTO IPUMHUTHBA PUBEAEH B Tabmie 3.8.6.

Taoauna 3.8.6. Habop monosHUTEIbHBIX CBOWCTB/aTpuOyTOB B IpUMHUTHBE Protocol

Id Nmsa Ne 3HaveHue
backColor | Background:color 20 DoHOBBII IBET.
backlmg |Background:image 21 ®oHOBOE U300paKEHHE.
[pudt Tekcra B moaHo# 3anucu {<Family> <Size>
font Font 22 <Bold> <Italic> <Underline> <Strikeout>}.
headVis | Header visible 23 3aro0BOK TaOIUIIBI BUIUM WIH HET.
time Time, sek 24 Tekyriee Bpemsi, CEKyHI.
tSize Size, sek 25 Pa3mep 3ampoca, CeKyH/IbI.
trcPer Tracing period (s) 26 Pexxum 1 nepuoAMYHOCTh CIICKEHHUS.
arch Archival 27 ApXxuBaTop apxuBa COOOIICHHI.
tmpl Template 28 [ITabm0H KaTeropuu COOOIICHHIA.
lev Level 29 YpoBeHb COOOIICHMIA.
[Topsimok orobpaxenus ("Ilo Bpemenn", "I1o yposHio", "Ilo
viewOrd | View order 30 i(aTeFOpI/II/I , "Tlo 000611'1'6111/110 , "ITo BpeMeHu (o6paIH'E)) ,
ITo ypoBHto (0o6patHO)", "TTo kaTeropun (o6patno)", "ITo
cooOmieHuto (0o6patHo)").
CHucoK BUIUMBIX H MOPSIOK KOJIOHOK, pa3IeIEHHBIH
cumBoiioM ';'. [Toaiep>kUBarOTCsl KOJIOHKH:
POS — HOMEp CTPOKH;
col View columns 31 tm — n1ata ¥ BpeMs COOOIIEHNUS; '
utm — MHUKPOCEKYH/HAs 4aCTh BPEMEHHU COOOILECHUS;
lev — ypoBeHb COOOIICHUS;
cat — KaTeropusi COOOIICHMS;
mess — TEKCT COOOIIECHUS.
itProp Item's properties 32 KosnnuecTBo CBONCTB 3JIEMEHTOB.
Hnousudyanvuvie ampubynul c80UCHE INEMEHNO8
itXev |Ttem {X}:level 40+5% (X} Kpurepuii: ypoBens snementa {X}. boyee uimu paBHO
yKa3aHHOMY.
. « Kputepuii: mabion kareropuu anementa {X}. Bxirouas
it{X}tmpl |Item {X}:template |41+5*{X} I 101
crelnanbHble CUMBOJIBL '*' 11 '?".
it{X}fnt |Item {X}:font 42+5*{X} | IlpudTt >memenrta {X}.
it{X}color |Item {X}:color 43+5*{X} |LIBer anemenra {X}.
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3.8.7. dnemenT popmupoBaHus 0oT4ETHOM HoKyMeHTanuu (Document)

[TpumuTHB TpeaHa3HaYeH A (HOPMUPOBAHHMS OTUYETHOM, ONMEPATHBHOM M MHOM JOKYMEHTAIlMH Ha
OCHOBE Ia0JIOHOB JTIOKYMEHTOB. IlepeueHb JOMOJHUTENbHBIX CBOWCTB/aTpHOYTOB JaHHOTO MPUMUTHBA
npuBeaEH B Tabnuue 3.8.7.

Ta6auna 3.8.7. Habop nomoHUTEIBHBIX CBOWCTB/aTpuOyTOB B ipuMuTHBEe Document

Id Nwms Ne 3Hauenune
style |CSS 20 |Crunb noxkymenta (CSS).
tmpl | Template 21 | XHTML ucxomHsblif madioH JOKyMEHTA.
doc  |Document 22 |IlceBno-BUPTYaNbHBIN aTpHOYT TEKYHIETO (BEIOPAHHOTO) TOKYMEHTA.
font | Font 2% ba3zoBsrIil mpudT TekcTa 1oKymMeHTa B motHOU 3anucu {<Family>
<Size> <Bold> <Italic> <Underline> <Strikeout>}.
bTime | Time:begin 24 | Bpems Havasia JOKyMEHTA, CEKYH/I.
time |Time:current 23 |Bpewms reHepaluu JTOKyMEHTa, CEKYHI.
n Archive size 25 |KonnuecTBO TOKyMEHTOB WM TNTyOWHA apXUBa.
Ampubymul 6K1104EHO20 PedHCUMA APXUBUPOBAHUSL
. [To3umus Tekymiero JOKyMeHTa B apxuBe. 3anuch 3HaueHus <0
aCur |Archive:cursor:current| - O3MINTL TEKYIICT O IOKYME PXHBC. 3AIHCE 3HAYE
MIPOM3BOJIUT APXUBAIMIO TEKYILETO JOKyMEHTA.
Tekyuuii BU3yalu3upyeMblil JOKYMEHT apXvBa. 3aMuch 3Ha4eHUs -1
vCur |Archive:cursor:view | - |— BBIOOp CIIEAYIOIIETO JOKYMEHTA, -2 — BBIOOP MPEABIIYIIETO
JTOKYMEHTA.
aDoc Archive:current - | Texymmi TOKYMEHT apXuBa
document ym M p '
aSize |Archive:size - | PeanpHblil pa3mep apxuBa JOKYMEHTA.

Bo3moxuoctr npumutusa "JokymeHt":

« T'mbkoe GopMUpOBaHUS CTPYKTYpbl TOKYMEHTAa Ha OCHOBE SI3bIKa I'MIIEPTEKCTOBOM pa3METKH.
OTO TMPEenoCTaBUT TOMJIEPKKY IMUPOKUX BO3MOXKHOCTEH (OpMaTUPOBAHHS JTOKYMEHTOB C
nocienyoueil peanuzanuei 00€pTku rpapuueckoro naTepdeiica GopMupoBaHHs JOKYMEHTA.

«  @opMHUpPOBaHUS JOKYMEHTOB I10 KOMaH/I€ WM 10 IUIaHY B apXUB C IOCIEAYIOLIUM IIPOCMOTPOM
apxuBa.

« @OopMHUpPOBaHUE OKYMEHTa B PEXKHMME DPEAJbHOTO BPEMEHM IOJHOCTHIO JUHAMMYECKH U Ha
OCHOBE apXUBOB 3a YKa3aHHOE BpeMsl.

+ Hcnonb3oBaHue arpuOyToB BUKETa [Js Iepeladd 3HAuYeHUM M aJpecoB Ha apXWBHI B
NoKyMeHT. [lo3BOJIsIET WCMONB30BaTh BHJDKET JOKYMEHTa Kak IabjJoH st (OpMHUpPOBAHUS
OTYETOB € APYTUMHU BXOJHBIMH JAHHBIMHU.

B ocnoBe mo6oro mokxymenrta sexur XHTML-ma6raon. XHTML-mabnon sto ter "body" WEB-
CTpaHUIIbl, COJEpXKaluid CcTaTUKy AokymeHTa B crtaHgapte XHTML 1.0 u s1eMeHThl HCIOTHAEMBIX
MHCTPYKIMI Ha OJHOM M3 S3BIKOB I10JIb30BaTeNbcKOro nporpammupoBanus OpenSCADA B Buzne <?dp
{procedure} ?>. Pe3ynbTupyromuii JOKyMEeHT (HOpMHUPYETCS MTyTEM UCTIOIHEHUSI TIPOLIEAYP ¥ BCTaBKH UX
pe3ynbTaTta B JOKYMEHT.

VICTOYHNMKOM 3HaUYEHUI MCIIOMHAEMBIX HHCTPYKIUHN SBISIOTCS aTpuOyThl BUIDKETA 3TOTO MPUMHUTHUBA, &
TaK)K€ BCE MEXaHU3MBI SI3bIKOB T0JIb30BaTeIbCKOTO nporpamMmmupoBanus OpenSCADA. ATpuOyThl MOTYT
N00aBIIATECS TOJIB30BATENIEM M JIMHKOBATHCS HAa peasibHble aTpUOYThl MapaMEeTpPOB MIIH-XKE SIBIISTHCS
ABTOHOMHBIMM, 3HAY€HUS KOTOpBIX OyAyT QopmupoBaThCcsi B CKpUNTE BHIKeTa. B ciydae co
CIIMHKOBAHHBIMH aTpUOyTaMH MOTYT U3BJIEKAThCS 3HAYCHUSI U3 UCTOPUH, apXHBa.
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Ha puc. 3.8.7.a u3o0paxkeHa cTpykrypHas cxema Bupkera npumutuba "JlokymeHt". CormacHo 3Toii
ctpykrype "oxyment" cogepxutr: XHTML-ma0noH, pe3yabTUPYIOUIME JOKYMEHTBI M CKPHIT
00pabOoTKN AaHHBIX. VICTOYHMKOM JaHHBIX Ul CKPHUIITa M PE3YIbTHPYIOUIMX JOKYMEHTOB SBISIOTCS
aTpuOyTHI BUIXKETA.

AT pub .
p—rﬁ Ckpunm sudxema:

1 g |Prm3_cle=prm2_val*3.14;
E:miﬁm prmd_cle=prmd _val3.14,
prm2_val |prm5_clce=prmS_val*3.14;
prm2_ed

prm2_nm | [[la&rnoH QokyMeHma:

prm3_val =hody docProcLang="JavalLikeCalc.Javascript"==table=

F‘rmi—"‘l <tr=<td=LUnt p<id> <td=InaueHue<td=</tr=

e =tr==td=="dp return pro _nm;?=</td==<td==7dp return prom1 _val ?=<fd==ftr=
E;m;—:; =tr=<td=<7dp return prm2_nm;:?=</td=<td=<2dp return prm2_val:?=<fd=</tr>

=tr==<td==%dp rez=prm3_nm; ?=<Md=<=<td==?dp rez=prm3_val, ?==ld==fr=

proma_cle
prmB_val =ftahle==/body=

prmy _val .
prma_val | LJOKYMeHm.
prm4_val | =body=<table=
prrnd 0_val | <tr==td=Lwnd p=fd= <td=3HaueHne=</td==/tr=
preld_val | <tr==<td=PIRC21 </d==td=23 45=jtd=</tr=
prrnd 2_val | =tr==td=TIRCS=/td==td=7 0. 23=/fd==/tr=
prenl 3_val | =tr==td=Fl45=fAd==td=34 65=fd=</tr=

prrnd 4_val | <itable=</body=
prml & _val

Puc.3.8.7.a Cmpyxmypuas cxema npumumuea "/[okymenm".

[TpenycmarpuBaercs paboTa BWIKETa B ABYX pexumax: JuHamuueckuil m ApxuBHbIH. OTinudne
apXMBHOT'O PEXUMa 3aKJIIOYAeTCs B HAJMYMU apXUBa YKAa3aHHOM IIyOMHBI M aTpUOYTOB, NO3BOJISIOIIUX
YIPaBIIATh IPOLIECCOM apXUBUPOBAHUS U IPOCMOTpPA YKa3aHHOI'O JJOKYMEHTa B apXMBE.

I'eHepanust JHOKyMeHTa BCerja NPOU3BOAMTCS B MOMEHT YCTaHOBKM arpuOyTa BpeMeHH <time>
OTHOCUTENIPHO YCTAHOBJIEHHOI'O HAuyaJbHOTO BpeMeHM JokyMmeHTa B arpubyre <bTime>. Ilpu
BBIKJIFOYCHHOM apXWBE PEe3yNbTHPYIONINI TOKYMEHT MOMEMIAETCS HEMOCPEICTBEHHO B aTpuOyT <doc>.
[Tpy BKIIIOYEHHOM apXHBE€ PE3yNbTUPYIOIIMNA JOKYMEHT MOMELIAeTCsl B SYEHKY MOJ KypcOopoM, aTpuOyT
<aCur>, a Tak-xke B <doc> ecnu 3HaueHHe Kypcopa apxuBa <aCur> M Kypcopa BU3YaTH3UPyEMOTO
nokymeHta <vCur> coBmajgaroT. ATpUOYTbI apXUBHBIX KypCOpPOB IPEIyCMaTPUBAIOT HECKOJIBKO
KOMaH/IHbIX 3HAUEHUI:

+ aCur<( — IlepemMemmaer Kypcop apxuBaTropa Ha CIEAYIOILYIO MO3ULMI0, TEM CaMbIM OCTaBIISASA
IIPEABIAYIINNA JOKYMEHT B apXUBE M OYMILAS JOKYMEHT MO KypCOPOM.

« vCur==-1 — BpIOOp cnenymomero AOKyMEHTa aisi oToOpakeHWi. BbIOpaHHBIA TOKYMEHT
KonupyeTcs B aTpudyT <doc>.

« vCur==-2 — BpIOOp mpensIayniero AOKyMeHTa i 0ToOpakeHUil. BpIOpaHHBIA TOKYMEHT
Korupyetcst B aTpuOyT <doc>.

Kak Obl10 yka3aHO BbINIE JWHAMMKa IIa0JOHA JOKYMEHTa OIpeesieTcs BCTaBKaMU HCIIOJIHSAEMBIX
uHCTpyKIui Buga <?dp {procedure} ?>. B nporeaypax MOryT UCIOIb30BATHCS OJJTHOMMEHHBIE aTPUOYTHI
BUKeTa M (QYHKLIMHU I0JIb30BaTelIbckoro uHTepgeiica mnporpammupoBanus OpenSCADA. Kpome
aTpuOyTOB BUKETA 3ape3epBUPOBAHbBI ClIeMaIbHbIE aTpuOyTHI (Tadi. 3.8.7.a).

Kpome crnenmansubix arpubyroB B XHTML mabnone 3ape3epBHpOBaHbI TErM M aTpUOyTHl TETOB
CIIeNMaIbHOTO Ha3HaueHus (Tadum. 3.8.7.a).
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Taoauua 3.8.7.a. CriennanbHbIE U 3ape3epBUPOBAHHBIC SJIEMEHTHI 111a0JI0HA.

Nmn Hasnauenue

Ampubymeol

rez ATpuOyT pe3ynabTaTa UCTIOIHEHHSI IPOLEAYPHI, COIEPHKHUMOE KOTOPOTO
MOMENIAETCS B IEPEBO IOKYMEHTA.

ITime Bpewmst nocnennero ¢popmupoBanus. Eciiu 1okyMeHT GpopMupyeTcs BiepBbie
To <ITime> paBen <bTime>.

Time ConepxuT Bpems I iepeOupaeMbIX 3HaUeHUH B cekyHIax. Onpeaensercs
BHYTpH TeroB ¢ atpudytoMm "docRept".

TimeU Conepxut Bpems Ui epedrpaeMbIX 3HAUEHUH B MUKPOCEKYH/1aX.
Omnpenensiercs BHyTpu TeroB ¢ arpudyToM "docRept".

rPer Conepxut nepuoAndHOCTh iepedopa 3nadeHuit (arpudyt "docRept").

OmnpenenstoTcst BHyTpu TeroB ¢ atpudytoMm "docAMess" nipu pazdope
COO0O0IIeHU apX1Ba COOOIIECHHIA:

mTime - BpeMst coOOIIeHUS;

mTimeU - Bpems COOOIICHHS, MUKPOCEKYH/IBI;

mLev - ypoBeHb COOOIIECHUS;

mCat - KaTeropusi COOOIICHMS;

mVal - 3HaueHne cooOIeHHs.

mTime, mTimeU, mLev,
mCat, mVal

Cneuuaﬂbﬁbze mecu

Cneyuanvrvle ampudymsi CmaHOapmHuIX Mme208

SI3BIK HCTIOMHAEMBIX NPOLEAYpP AOKyMeHTa. [1o yMon4anuio 31o

.docProcL ) .
body.docProcLang JavaLlikeCalc.JavaScript.

Ter ¢ ykazaHHBIM aTprOyTOM ITpH (HOPMUPOBAHUH PA3MHOXKAETCS IyTEM
*.docRept="1s" cMelleHus BpeMeHu B arpulyte "rTime" Ha 3HaueHHE yKa3aHHOE B JaHHOM

aTpudyTe.

VYka3bIBaeT Ha HEOOXOAUMOCTh Pa3MHOKEHHS Tera ¢ aTpu0yTOM COOOIIEHUS
U3 apX¥Ba COOOIECHHH 32 YKa3aHHBIM HHTEPBAJI BPEMEHU U B COOTBETCTBUU C
ypoBHeM (1) u ma6ionom 3anpoca (PLC*). B mrabnone 3ampoca MOXeT
yKa3bIBaThCs PeryisipHOe BeIpakeHue B Buje /{re}/. Jlnsa nanHoro tera, B
nporecce pa3MHOKEHHS, OnpenesroTcs aTpuoyTel: mTime, mTimeU, mLev,
mCat u mVal

* docAMess="1:PLC*"

*.docRevers="1" VYKa3pIBae€T Ha UHBEPTUPOBAHME MOPAIKA PA3MHOKEHUS, ITOCIIETHUN CBEPXY.

HpI/I3HaK HCO6XOI[I/IMOCTI/I ,Z[O68.BJ'IGHI/I$I pe3yJiibTaTa BBIIIOJIHCHUA NPOUCAYPHI B

* docAppend="1"
TET Tpoueaypsl. IHa4ue pe3ynbTaT UCIOTHEHs 3aMEHSIET COJIEPKUMOE Tera.

Bpewmst popmupoBanust nokymenra. VMcnonbs3yercs 11 yCTAHOBKU aTpUOyTa
body.docTime <ITime> npu caenyromeMm GopmMupoBaHUM T0KyMeHTa. He ycTaHaBnuBaercs
nojb30BaTeneM!

Bxuttouenne BO3MOKHOCTH SKCIIOPTA COJACPKUMOTO YKa3aHHOU TaOIHIIbI B

table.export="1 CSV-daiin u npyrue tabimunbie GopMaThl.
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3.8.8. Konreiinep (Box)

[TpuMuTHB KOHTEHHEpa HCIONB3yeTCs Ui (OPMHUPOBAHUS COCTABHBIX BHJDKETOB W/WIIM CTPAHUI]
MoJIb30BaTeNNbckoro nHTepgeiica. IlepeyeHp AOMOTHUTENBHBIX CBOMCTB/aTpHOYTOB JaHHOTO MPUMHUTHBA
npuBeaEH B Tabnuue 3.8.8.

Ta6auna 3.8.8. Habop nomosHUTEIHHBIX CBOMCTB/aTpUOYTOB B IpUMUTHBE BoX
Id Nms Ne 3HayeHue

ITonuslii agpec cTpaHulibl, KOTOpas BKIKOYEHA BHYTPb JAHHOTO

pgOpenSrc | Page:open source |3 KOHTeHHepa.

pgGrp Page:group 4 |I'pynna KOHTEHHEpa CTPAHHULL.

backColor |Background:color |20 |®oHOBBII LIBET.

backlmg |Background:image |21 |®oHOBOE n300pakeHHE.
bordWidth |Border:width 22 |Hlupuna 6opmaropa.
bordColor |Border:color 23 |LBet 6opatopa.

Cruis 60paropa

bordStyle | Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
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3.9. Ucnoab3oBanue b/l 1y xpaneHus OM0IMOTEK BUIKETOB M IIPOCKTOB

XpaHeHUE JaHHBIX BUKETOB M OMOIMOTEK BHJKETOB peanu3oBaHo B bBJI, mocTymHbIX cucreme
OpenSCADA. bJ| opranu3oBaHa 1O TMPUHAUISKHOCTH JaHHBIX K Oubmuoreke. T.e. oTaenpHas
OubimoTexka XpaHUTCA B OTIENbHOW rpymme Tabmun omHoil wnu pasHeix BJI. Ilepeuenb OubOmmoTeK
BHUJDKETOB XpaHUTCS B HMHJEKCHOW TaOmmie OmOmmotexk ¢ mmeHeM "VCALibs" u ctpykryporr “Libs”.
DK3eMIUBsIp 3TON Tabnuiel co3gaéres B Kaxaou BJl, rae xpaHaTcs AaHHBIE STOTO MOAYIA C MEpPEYHEM
OMONIMOTEK, CONEepIKAIIMXCS B KOHKpeTHO B3saToi BJ[. B cocraB Tabmwi, mpuHAISKAMX OHOIHOTEKE
BU/DKETOB, BXOST CIIEAYIOIIHE:

- {DB TBL} — Tabmuuma ¢ BHUIKETaMH, NPHHAUICKANIMMUA OUOIHMOTEKE (CTPYKTypa
"LibWigets").
- {DB TBL} io — Tabnuuma c paOouyuMH CBOMCTBaMH BH/DKETOB JTOM OHOIMOTEKH U

BJIO’KEHHBIMU BUJI’KETaMU KOHTEHHEPHBIX BUIDKETOB (cTpykTypa "LibWidgetlO").
- {DB TBL} uio — Ta6nuua ¢ noibp30BaTeIbCKUMU CBONCTBAMH BUIKETOB ATONH OMOIHOTEKH U
BIIO’)KEHHBIMH BHJDKETAMH KOHTEWHEPHBIX BUIKETOB (cTpykTypa "LibWidgetUserlO", paszmena

BJ1).

- {DB TBL} incl — Tabnuna c¢ mnepeyHeM BIOXKEHHBIX BUKETOB B BH/DKETHI-KOHTEHHEPHI
naHHoi 6ubnnorexu (ctpykrypa "LibWidgetIncl").

- {DB TBL} mime — Tabmuna c pecypcamu OuOIMOTEKM M €€ BHIKETOB (CTPYKTypa
"LibWidgetMime").

- {DB TBL} ses — TaOnuma s XpaHeHHs] TaHHBIX PEKHMMa HCIIOIHEHUS MPOEKTOB, T.C.

ceancoB (cTpykrypa "PrjSesIO").

[Tpoekiuu (CTPYKTYpBI) OCHOBHBIX TAOJIUIl TAKOBHI :
- Libs( ID, NAME, DSCR, DB_TBL, ICO ) — bubnuotexu BUmKeToB </D>.
ID — unentudukarop;
NAME — nwms;
DSCR — onncanue;
DB TBL — B]l ¢ BumxeTamu;
1CO — 3axonupoBanHoe (Base64) n3o0paxeHne NKOHKA OMOIHOTEKH.
- LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS) —
Bumxersr </D> OUOINOTEKH.
ID — unentudukarop;
1CO — 3akonupoBanHoe (Base64) n3o0pakeHne NKOHKH BUJDKETA,;
PARENT — anpec BUKETa OCHOBBI B BUie /wlb_originals/wdg Box ;
PROC — BHYTpEeHHMI CLIEHAPUI U S3BIK CLIEHAPUS BUJIKETA;
PROC PER — nepuoANYHOCTD BHIYUCIICHUSI CLICHAPUS BUIKETA;
ATTRS — nepedyeHb aTpuOyTOB BUJKETA, MOAU(DUIIMPOBAHHBIX MTOJI30BATEIEM.
- LibWidgetlO( IDW, ID, IDC, 10 VAL, SELF FLG, CFG_TMPL, CFG_VAL ) — Pa6ouue
aTpulOyThl </D> Bumxkera <[DW>.
IDW — uneHTudUKaTOp BUKETA;
ID — unentuduxatop 10;
IDC — uneHTUUKATOP T0UYEPHETO BUIKETA;
10 VAL — 3HauyeHue aTpudyTa;
SELF FLG — uyrpennaune ¢uaru 10;
CFG_TMPL — mabnoH s1eMeHTa KOH(GUTYypalii, OCHOBAHHOTO Ha JaHHOM aTpulyTe;
CFG VAL — 3naveHue dieMeHTa KOHPUTypanuu (CChUIKa, KOHCTAHTA ...).
- LibWidgetUserlO( IDW, ID, IDC, NAME, 10 TP, 10 VAL, SELF FLG, CFG TMPL,
CFG_VAL ) — Ilonb3oBarenbckue atpuOyTel </D> Bumketa <I[DW>.
IDW — uneHTupUKaTOP BUIKETA;
ID — unentuduxatop 10;
IDC — unenTu(uKaTop JOYEPHETO BUIKETA;
NAME — nms 10;
10 TP — tun u rnasueie ¢uaru 10;
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10 VAL — 3nauenue 10;

SELF FLG — uytpennue ¢unaru 10;

CFG TMPL — m1abnoH 31eMeHTa KOH(QUTypalui, OCHOBAHHOTO Ha JaHHOM aTpudyTe;
CFG_VAL — 3naueHue 3eMeHTa KOHPUrypauuu (Ccblika, KOHCTAHTA ...).

LibWidgetIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) — BxiroueHHble B

KOHTeHep </DW> Bumxkersl </D>.
IDW — unentudukaTop BUIKETA;
ID — unenTruduraTop SK3EeMILISIpa BIOKEHHOTO BHKETA;
PARENT — anpec BuKeTa OCHOBBI B BUaie /wlb_originals/wdg Box ;
ATTRS — nepeyeHb aTpuOyTOB BUIXKETa, MOAU(DUIIMPOBAHHBIX M10JI30BATEIIEM.

LibWidgetMime( ID, MIME, DATA ) — Audio, video, media u apyrue pecypcbl BUIKETOB

OMOINOTEKH.
ID — Vnentudukarop pecypca.
MIME — Mime T JaHHbIX pecypca (B popmare — <mimeType;Size>).
DATA — Jlannsle pecypca kogupoBaHHble Base64.
Project( ID, NAME, DSCR, DB _TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) — IIpoexTsl
uHTEepdEiicoB Bu3yamu3amu </D>.
ID — uneHTH(UKATOP MPOEKTA;
NAME — vMs IpOeKTa;
DSCR — onucaHue NMpoeKTa;
DB TBL — B]I co cTpaHULIaMH IIPOEKTA.
1CO — 3axonupoBanHoe (Base64) n3o0paxeHrne NKOHKH TPOEKTa;
USER — Bnazenen npoeKTa;
GRP — rpymma noJyib30Batenei MpoeKTa;
PERMIT — nipaBa ioctyna K IpoeKTy;
PER — 11epuOIMYHOCTD BBIYMCIICHUS IIPOCKTA;
FLGS — ¢naru npoekra.

ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, FLGS,
ATTRS ) — Crpanunst </D> conepxamiecs B npoekte/ctpanune <OWNER>.

OWNER — nipoeKT/cTpaHnIla — Biajesel JaHHOW CTpaHuIIbI (B BUIE —
"/AGLKS/so/1/gcadr")

ID — uneHTuUKaTOp CTPAHUIIHI;

ICO — 3axonupoBanHoe (Base64) n3o0paxeHne NKOHKU CTPaHHIIbI;

PARENT — aapec BumKeTa OCHOBBI CTpaHUIIBI B BUuAC /Wlb originals/wdg Box ;
PROC — BHYTpeHHUN CLIEHAPUH U SI3bIK CLICHAPHUS CTPAHULIBL;

PROC PER — nepyOMYHOCTb BBIYMCIICHUS CLIEHAPUS BUDKETA;

FLGS — dnaru ctpaHuiisr,

ATTRS — nepedeHb aTpuOyTOB BUXKETA, MOAU(PHUIIMPOBAHHBIX MOJIH30BATEIIEM.

ProjSess( IDW, ID, 10 VAL ) — Tabnuua npoekra </[DW> nns xpaHeHUs JaHHBIX CEaHCOB,
HCHOJIHAIOLIMUX MTPOEKT.

IDW — noyIHBIM IIyTh 3JIEMEHTA IIPOEKTA;
ID — atpulyT 311eMeHTa;
10 VAL — 3nauenue atpulyra.

ProjPagelO( IDW, ID, IO VAL, SELF FLG, CFG TMPL, CFG_VAL ) — PaGouue arpuGyTs!
crpanull. CTpykTypa haktuuecku copnajaer ¢ Tadbmunei LibWidgetlO.

ProjPageUserlO( IDW, ID, NAME, 10 TP, I0 VAL, SELF FLG, CFG TMPL, CFG_VAL )
— Ilonb3oBatensckue aTpuOyThl cTpaHul. CTpykTypa (aKTHUECKH COBHaJaeT ¢ Talnuuein
LibWidgetUserlO.

ProjPageWIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) — BxitoueHnnbsie Ha
cTpaHuLbl BUIUKEThL. CTpyKTypa (pakTndecku comanaer ¢ Tadnuneit LibWidgetIncl.

PrjSeslO( IDW, ID, IO_VAL ) — Atpulytsl </D> 351eMeHTa ceaHca npoekra </[DW>.

IDW — unentuduKkaTop 3J1€MeHTa CeaHca MPOeKTa;
ID — unentuduxatop 10;
10 VAL — 3nauenue atpudyTa.
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3.10 API moib30BaTe/IbCKOI0 NPOrpaMMHUPOBAHUA U CEPBUCHBIEC MHTEP(eichbl
OpenSCADA

3.10.1. API nosib30BaTEJBCKOr0 NPOrpAMMHPOBAHUS

API nonp30BaTeNbCKOr0 IPOrpaMMHUPOBAHUS IBUKKA BU3YyaIM3alH MIPEICTABICHO HEMOCPEICTBEHHO
oobektamu OpenSCADA, dopmupyromue nosb3oBaTelbckuii uHTEpdeiic, a umenHo "CeancoM" u
"Bumkeramu/ctpanunamu”. Jlias  mosib3oBarens 3TH  OOBEKTHl MPEJOCTaBIAIOT HaOop (yHKIMH
yIpaBJICHHUS:

O0nbekT "Ceanc" ( this.ownerSess() )
*  String user( ) — TEKyIIUH MOJH30BATEIh CEAHCA.
. string alrmSndPlay( ) — nyTb BWIKeTa IJi1 KOTOPOTO HAa JAHHBIH MOMEHT BOCIPOU3BOIUTCS
cooOIIeHne 0 HapyIICHUH.

- int alrmQuittance( int quit_tmpl, string wpath = "" ) — KBUTUpOBaHUE HapylmIeHUH <wpath> ¢
mabnoHom <quit tmpl>. Ecnmu <wpath> mycras CcTpoka TO TNPOU3BOAMUTCSA TJI00aIBHOE
KBUTHPOBAHHE.

O0bekT "Bumxer" (this)
«  TCntrNodeObj ownerSess( ) — moiyauTh 00BEKT Ce€aHca TAHHOTO BHJDKETA.
«  TCntrNodeObj ownerPage( ) — moJlyduTh OOBEKT POJUTEIBCKON CTPAHUIIBI TAHHOTO BHUJDKETA.
« TCntrNodeObj ownerWdg(bool base = false) — TMONY4YUTh POAUTEIHCKUN BHUKET NaHHOTO
Bukera. [lpu ykazanuu <base> OyneT Bo3BpallleHbl U O0BEKTHI CTPAHHIL.
« TCntrNodeObj wdgAdd(string wid, string wname, string parent) — no0aBieHHE BHKETa
<wid> ¢ nMeHeM <wname> Ha OCHOBE OMOJIIMOTEYHOTO BUIKETA <parent>.
//,HOGaBMTb HOBHIM BUIXKET Ha OCHOBE BUIXeTa TeKCTOBOI'O IIPVMMNITVBA
nw = this.wdgAdd("nw", "Hoem#t Bumxer", "/wlb originals/wdg Text");
nw.attrSet ("geomX", 50).attrSet ("geomY", 50);
« bool wdgDel(string wid) — ynanenue BumxeTa <wid>.
« bool attrPresent(string attr) — npoBepka atpuOyTa BHDKETa <atftr> Ha (HaKT MPUCYTCTBUSL.
« ElTp attr(string attr) — nonaydeHue 3HaYCHUS aTpuOyTa BUKeTa <attr>. J[1s OTCYyTCTBYIOMINX
aTpuOyTOB BO3BpAILIAETCs MTyCTasi CTPOKA.
« TCntrNodeObj attrSet(string attr, E[Tp vl) — ycTaHOBKa aTpuOyTa BUKETa <affr> B 3HAUCHHUE
<v/>. BosBparaercs TeKymuidi 00bEKT AJs1 KOHKaTeHAIMH (PYHKIIUNA YCTaHOBKH.
. string link(string attr, bool prm = false) — nony4eHNE CCHUIKU JUISl aTpUOyTa BHIDKETA <attr>.
IIpn yctanoBke <prm> 3ampamiMBaeTcs CChUIKA Ui Tpydmbl aTpuOyToB (mapamertp),
MIPEJICTABICHHBIX YKA3aHHBIM aTPUOYTOM.
« string linkSet(string attr, string vl, bool prm) — ycTaHOBKa CCBUIKH /I aTpuOyTa BHDKETA
<attr>. llpu ycTaHOBKe <prm> OCYIIECTBIIETCS YCTaHOBKA CCHUIKA JJIsi TPYIIBI aTpuOyTOB

(mapameTp), NpeACTaBIEHHBIX YKa3aHHBIM aTpUOyTOM.
//YCTaHOBUTH CCBUIKY BOCBMOTO TpeHOa NapaMeTpoM
this.linkSet ("el8.name", "prm:/LogicLev/experiment/Pi", true);

Oo6bekT "Bumxer'", npumutuna "JJokyment" (this)

. string getArhDoc(integer nDoc) — TOXY4YUTh TEKCT AOKyMEHTa apxuBa Ha riyoune <mnDoc>
(0-{aSize-1}).

Ycrapesmee API mpexacraBmsieTcs rpynmoit GyHKIMA HEMOCpPEACTBEHHO B MoxayJe nBmwkka CBY.
Bb130B 3THX (DYHKIUI U3 CKPUNTOB BHDKETOB MOXKET OCYIIECTBIATHCA MPSAMO IO HACHTU(DUKATOPY
(GYHKIIUA, TTOCKOIBKY UX 00JIaCTh MMEH YKA3bIBAETCS JUIsI KOHTEKCTA CKPUIITOB BHJIKETOB:
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Cnncox BumkeroB (WdgList)
Onucanue: B03BpamaeT CIIMCOK BU/KCTOB B KOHTefIHepC BUJPKCTOB HUJIU CIIMCOK JOYCPHUX BUIKCETOB.
Ecan YCTAHOBJICHO <pg>, TO BO3BpAIACTCA CIIMCOK CTPAHUIL JJIA ITPOCKTOB U CCAaHCOB.

Ilapamempuoi:
ID Nmsa Tun | Pexum | Ilo ymoryanuro

list |Croucox Crpoxka | Bo3spar
addr | Anpec Crpoxka |Bxon
pg | Crpanuns | Bool Bxon 0

IIpucyrcreue y3iaa (NodePresent)
Onucanue: IlpoBepka Ha IPUCYTCTBUE y3J1a, BKIIIOYAsk BUIKETHI, aTpUOYTHI U IpyTHE.

Ilapamempuoi:
ID Nms Tun | Pesxkum |Ilo ymonruanuio

rez |Pesynbrar |Bool Bosspar

addr | Anpec Crpoxka | Bxon

Cnucok aTpudyroB (AttrList)

Onucanue: Bo3Bpamiaer CIUCOK aTpuOYTOB BHJDKETA.
BO3BPAILAIOTCS TOJIBKO HE MOJIb30BATEILCKIE aTPHOYTHI.

Ecmu  ycranoBinen <noUser> Torma

Ilapamempuoi:

ID Nmsa Tun | Pexum | Ilo ymoryanuro
list Cnucok Crpoxka | Bo3spar
addr | Anpec Crpoxka | Bxon
noUser | be3 monmp3oBarensckux [Bool | Bxon 1

3anpoc aTpudyrta (AttrGet)
Onucanue: 3anpoc 3HadyeHUs arpubyTa BHJDKETA. 3alpoc MOXKET OCYLIECTBIATHCS KaK yKa3aHHEM
NOJHOTO ajapeca atpubyra B <addr>, Tak u oThenpHO aapeca Bukera B <addr>, a uaeHtudukatopa

aTpubyra B <attr>.

Hapamempoi.
ID Nmn Tun | Pexum |Ilo ymoryanuio

val |3nauenue |Ctpoka |Bosepar
addr | Anpec Ctpoxa | Bxon
attr | Atpubytr Bool |Bxon
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Ycranoska aTpudyra (AttrSet)
Onucanue: YCTaHOBKa 3HA4YCHUs aTpuOyTa BHJDKETa. YCTAHOBKA MOXKET OCYIIECTBISTHCS Kak
yKa3aHHEM IIOJIHOTO ajpeca aTpuOyra B <addr>, Tak W oTHenbHO anapeca Bumpkera B <addr>, a

uaeHTuguKaTopa aTpudyTa B <attr>.

llapamempuoi:
ID Nms Tun | Pe:xum | Ilo ymoryanuio

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

attr | Atpubyr Bool | Bxon

IMoab3oBaTenn ceanca (SesUser)

Onucanue: BosBpamaeT IMMOJIB30BATCIIA C€aHCA 110 IIYTHU K BUJPKETY CCaHCA.

Ilapamempuoi:
ID Nmsa Tun | Pexxum |Ilo ymoryanuro

user |[lonb3oBarens |Crpoxa |Boszepar

addr | Anpec Ctpoka |Bxon
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3.10.2. CepBucubie unrepgeiicesl OpenSCADA

CepBucubsle wuHTepdelicel 310 wuHTEpdeiicel aoctyna k cucreme OpenSCADA mocpenctBoM
untepderica ynpapaeans OpenSCADA u3 BHEHUX cucTeM. J[aHHBII MEXaHU3M MOJI0KEH B OCHOBY BCEX
mexaHu3MoB oOmeHa BHyTpu OpenSCADA, peann3oBaHHBIX MOCPEICTBOM claObIX CBA3CH H
cTa"mapTHOro mpoTtokoia oomeHa OpenSCADA.

ﬂOCTyH K 3HAYCHUAM anI/lﬁyTOB 3JIEMCHTOB BU3YyaJIU3allUN (BI/IZI)KETBI)

C 1enplo0 TpeoCTaBlICHUS YHU(PHUIIMPOBAHHOTO, TPYIIIOBOTO M CPaBHHUTEIBHO OBICTPOTO JOCTYyNa K
3HAYCHUAM anI/I6YTOB BU3YAJIbHBIX JJICMCHTOB IIPCAYCMOTpPCHA CCPBUCHAA q)YHKHI/IH BU3YaJILHOI'O
smeMeHTa  "/serv/attr" W KOMaHIBl  MOJYYEHHsS/YCTAaHOBKM  3HaYCHWH  aTpuOyroB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv9e2fattr"/> u <set path="/Ul/VCAEngine/{wdg addr}/

%2fserv%2fattr"/>. ATpuOyThl TaHHBIX KOMaH], MpeayCMaTpPUBAIONINE pa3IMYHble MEXaHU3MBbI 3ampoca,
npenctaBuM B Tabmure 4.13.1.

Ta6auna 3.10.2.a. ATpuOyThl KOMaH]| NOJTY4YeHHsI/YCTAHOBKU aTpUOYTOB BU3YaJIbHBIX 3JIEMEHTOB
Id Nmsa 3HauyeHune

Komanoa 3anpoca eusyanvuvix ampubymos sudscema: <get path="/Ul/VCAEngine/{wdg addr}/
% 2fserv%ofattr'/>

tm Bpewmst/cuétunk VYcTraHoBKa BpeMEHH/CUETUMKA U3MEHEHUH IS
U3MEHEHUI 3arpoca TOJIbKO H3MEHUBIINXCS aTPHOYTOB.
<l id="{attr}" dopMHpOBaHUE JOYEPHUX |B nouepHEM niIeMEHTE yKa3bIBarOTCS:
N 3JIEMEHTOB C CTPOKOBBIX UAeHTU(UKATOD {attr} aTpudyTa,
p="{a id}">{val}</el> .
- pesynbTaTtamu aTpuOyToB |MHAEKC {a id} aTtpuOyTa u ero 3Hayenue {val}.

Komanoa ycmanosxu euzyanonvix ampubymos euoscema: <set path="/Ul/VCAEngine/{wdg addr}/
%o2fservZofattr"/>

B mouepHux 3neMeHTax yKas3bIBaeTCs
<el id="{attr}">{val}</el> | YcranoBka arpu0yToB uaeHTUGUKATOp aTpubyTa {attr} u ero
3HaueHue {val}.

I'pynnoBoii focTyn Kk 3Ha4eHUAM aTPUOYTOB 3JIEMEHTOB BH3YATU3aNUH (BHAKETaAM)

C nenpro onTUMH3AIUU TpaduKa CETCBOrO B3aUMOJICHCTBHUSA IMYyTEM UCKIFOYCHHS MEJIKUX 3alpocoB, a
UCTIONB30BAaHUSl OJIHOTO, HO OOJBIIOrO 3ampoca CO37aH TPYIMOBOW 3ampoc 3HAYCHUU aTpuOyTOB
BH3YQJIBHBIX 3JIEMEHTOB. [ pynImpoBKa JaHHOTO 3alpoca MoJApa3yMeBacT 3ampoc aTpUOYTOB BCEH BETBU
BUJDKETA, BKJIIOYAsl U BIIOKEHHBIE AJIEMEHTHI. J[J1s1 TaHHOTO 3arpoca MpeaycMOTpeHa cepBUCHAS KOMaHa
"/serv/attrBr". 3ampoc nmaHHOW CEpBHCHOW KOMaH]Ibl SKBHMBAJIEHTEH CEPBUCHOW Komanze '"/serv/attr" u
BBITJISIIUT CIICIYIOUTHM obpazom:
<get path="/Ul/VCAEngine/{wdg_addr}/%2fserv%2fattrBr"/>

tm — Bpewmst/cuéTurk u3MeHeHU. Y cTaHOBKa BPEeMEHU/CUETUMKA U3MEHEHUH Ui 3a1poca TOJIbKO
WU3MEHUBIINXCS aTPUOYTOB.

Pesynprar:

<el id="{attr}" p="{a_id}">{val}</el> — DnemeHtsl c pe3yapTaramMu aTpuOyTOB. B 31emeHTe

YKa3bIBAIOTCS: CTPOKOBBIM uaeHTH(UKatop {attr} arpmOyra, mHaekc {a id} arpubyra m ero
3HaueHue {val}.

<w id="{wid}" I[nkPath="{Ink path}">{childs+attrs}</w> — DieMeHTBl C JIOYePHUMHU
BU/DKETAMH M MX aTpuOyTaMu. B slieMeHTe yKa3bIBalOTCs MICHTU(PHUKATOP JIOYEPHETr0 BUIKETA

{wid} u myTp BHJDKETa Ha KOTOPBIM CChUIAETCS JAHHBIM BHIDKET €CIM OH SIBJISETCS CCBHUIKOM
{Ink path}.
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JocTyn K cTpaHMIIaM ceaHca

C uenpio yHU(UKAMU U ONTHMHU3AIUKM JOCTYIA K CTpaHHIIAM IMPEIyCMOTPEHA CepBUCHAsT (YHKIIHS
ceanca  "/serv/pg" W  KOMaHIBI  3ampoca  TEpedYHS  OTKPBITBIX  crpanmi  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); OTKPBITHSA CTPAHMIIBI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); u 3aKPBITH CTpaHUIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>).

Pesynprarom  3ampoca  TepedyHs  OTKPBITBIX  CTPAaHUIl  SBISIOTCS  JOYEPHHUE  DIIEMEHTHI
<el>{OpPage}</el> conepxamue TOJHBIA MyTh OTKPBHITOM CTpaHMIBl. Kpome mepedHs OTKPBITHIX
CTpaHMII 3aIPOC BO3BpAIaeT 3HAYCHHUE TEKYILEro CYETYMKA BBIUMCIICHUS ceaHca B aTpuOyTe <tm>. Eciu
JAHHBIA aTpuOyT YCTaHABJIMBACTCS IMPHU 3aMpoce, TO JJIS KKIOW OTKPBITOW CTPAHHIIBI BO3BpAIIAeTCs
CIMCOK M3MEHEHHBIX C MOMEHTA YKa3aHHOTO 3HAYCHUS CUETUMKA BHIKETOB OTKPBITON CTPAHHUIIBI.

Ynpasiienune curHanusaunmuei

Jlis mpeocTaBiIeHUsT MEXaHW3Ma TII00aTbHOTO KOHTPOJIS 33 CHTHAJHM3aIMel ceaHca MpeayCMOTpeHa
cepBucHas (GyHKIUS ceaHca '/serv/alarm" w KkoMmaHIBl 3ampoca cTaryca CHUTHajoB  (<get
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>); u xkBuTHpoBaHue CcuTHaIOB (<quittance
path="/UI/VCAEngine/ses_{Session}/%2fserv%?2falarm"/>).

3armpoc cTaryca CUTHajloB BO3BpallaeT 0000MIEHHOE COCTOSHUE CUTHAJIOB, a TaK->Ke€ JOMOJHUTEIbHYIO
uHGOpMaIMIO JUId 3BYKOBOM CHUTHaiu3auuu. JlomonHurtenbHas uHOpMAaIMs 3BYKOBOW CHUTHAIU3aLUU
NpEeOoCTaBIIsAET TEKYIMHA pecypc, 3BYKOBOM (aiii, s BOCIPOU3BECHUS U 00eCIIeYnBaeT OTCIICKUBAHHE
MOCJIEIOBATEIbHOCTH CUTHAIM3AIIMH U KBUTHPOBAHUS OTJCIBHBIX (DaiijIOB 3BYKOBBIX COOOIICHHIA.

3anpoc Ha KBUTHPOBAHHE BBIMOJIHACT KBUTHPOBAaHHME YKa3aHHOTO BHIDKETa, aTpuOyT <wdg>, B
COOTBETCTBUHM C IIAOIOHOM, ampubym <tmpl>.
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Mannnynnmm CCaHCaMHU NMPOECKTOB

Jliis mpenocTaBiieHUs] YHU(QUIIMPOBAHHOTO MEXaHM3Ma MaHUMYJISAIUU ceaHcaMu Busyanusatopam CBY
B Monyne amwkka CBY (VCAEngin) mpemycmoTpeHa cepBucHas (QyHKIus '"/serv/sess" W KOMaHJBI
3ampoca MepeyHsl OTKPBITBIX CEaHCOB, MOJAKIIOYCHUS/CO3/IaHUs HOBOTO CEaHCa M OTKIFOUCHUS/YIaCHUS
ceanca: <list path="/Ul/VCAEngine/%?2fserv%?2fsess"/>, <connect path="/Ul/VCAEngine/%?2fserv
%2fsess"/> u <disconnect path="/UI/VCAEngine/%2fserv%?2fsess"/> cooTBeTcTBEHHO. ATpUOYTHI
JaHHBIX KOMaH]I, IIPeTyCMaTPHUBAIOIINE pa3InYHbIe MEXaHU3MBI 3a1poca, IpecTaBuM B Tabimue 4.13.5.

Tabauua 3.10.2.b. ATpuOyThl KOMaH MEXaHH3Ma MAHHUITYJISIITUN CEaHCAMU

Id Nmsa 3Hauyenue

Komanoa 3anpoca nepeuns omxpoimoix cearncog onsi npoexma: <list path="/Ul/VCAEngine/%2fserv
%2fsess"/>

I" VYxkazauue VYka3pIBaeT MMPOCKT, IJIs1 KOTOPOI'0 BO3BpaIlaTh MCPEUCHDb
p ‘] HpOCKTa OTKpI)ITI)IX CCAHCOB.
. KOH OJIb B OUCPHUX JJICMCHTAX A3bIBAKOTCA CCAHChI, OTKPBITHIC AJIA
<el>{Session}</el> | -OHTP HLORep K » OTKP a

MEPEUHA CEAHCOB | 3aIIPOIICHHOIO ITPOCKTA.

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

Ecnu atpubyT onpenenéH, To NpOM3BOAUTCS MOAKIIOUEHUE K

VYcranoBka u
CYILIECTBYIOIIEMY CE€aHCy, MHa4€ CO3/IaHhe HOBOro ceaHca. B

SESss KOHTPOJIb UMCHHU o
ceaHca CJIyda€ OTKPBITHA HOBOT'O C€CaHCA B TAHHBIN anI/I6YT
nomMemacTcsa €ro uMs.
pl‘j YcranoBka I/ICHOHBB}’GTCH AJId OTKPBITHA HOBOT'O CCaHCA [JIA YKAa3aHHOI'O

UMEHH MPOEKTa |MPOEKTA U eClI aTpUOyT {sess} He yKazaH.

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

VYka3bpIBaeT UMs ceaHCca OT KOTOPOT'O BBIIOJIHSAETCS OTKIIIOYEHUE
YcraHoBka i 3akpbiTie. CeaHchl, He sBIsonecs (OHOBBIMU M K

UMEHHU CEaHca | KOTOPBIM HU OJMH U3 BU3yaJIH3aTOPOB HE MOJKIIIOYEH,
aBTOMATUYECKH 3aKpPBIBAKOTCS.

SCSS

I'pynnoBoii 3anpoc 1epeBa 6MGJIHOTEK BUIKETOB

C 1menpr0 ONTHUMH3AIUK MMPOU3BOIUTEIIBHOCTH JIOKAJIBHOTO M OCOOCHHO CETEBOTO B3aMMOJICHCTBUS
npeaycMoTpeHa cepucHas (yHkums "/serv/wlbBr" u komanma 3ampoca aepeBa OMOJMOTEK BHJKETOB:
<get path="/UI/VCAEngine/%2fserv%2fwlbBr"/>. Pe3ynpTaToM 3ampoca SBIsIETCS IEPEBO C IIEMEHTAMHU
OMOTMOTEK BHIKETOB, TeTH <wl/b>. BHYTpH TeroB OMOINOTEK BHIKETOB COACPIKATHCSA TET UKOHKH <icOo>
U TEeTH BUDKETOB OMOMMoTekn <w>. Term BHUIKETOB, B CBOIO OuUe€pellb, COAECpPKAT TE€r MKOHKH U TETHU
JOYCPHUX BUIIKETOB <CW=>.
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4. Kondurypanus MoayJsi mocpeacTrsom unrepgeiica
ynpasjaenusi OpenSCADA

[TocpenctBom unrepdeiica ynpasiaenus OpenSCADA KOMIOHEHTBHI, KOTOPBIE €r0 UCHOJIb3YIOT, MOXKHO
KOHpHUrypupoBatb u3 moboro KoHpuryparopa cucremMbl OpenSCADA. JlaHHBIM MOIyJeM
npenocrapnsieTcss uHTepdelic s noctynma ko BceM oObektam ganHbix CBY. I'maBhas Bkiagka
KOH(HUTypanMOHHON CTPaHUIIBI MOAYJIS MPEAOCTABISAET AOCTYH K OMOIMOTEKaM BUKETOB M MPOCKTaM
(puc. 4.1). Bkmagka "CeaHchl" mpemoCcTaBiIseT JOCTYIT M OTKPBITBIM ceaHcaMm MpoekToB (puc. 4.2). s
HACTPOMKH JBMXKKA CHHTE3a PEeUM MPEyCMOTPEHA COOTBETCTBYIOMIast cTpanuia (puc. 4.3).

+ | OT OpenS5CADA KoHgMrypaTop

daiin Pepaktvposanne Bug [Momouws

88000 R=xhadl/200 @0

s = [ Modysn: VCAEngi
= @ Demo station T ooy Tk ngine
(% Basbl AaHHbIX = -
7% BesonacHocTs Monb3osaTensckuii uHTepdpeiic | Ceacbl | CMHTE3 peun U3 TekcTa FE]
?.- TpaHcnopTel  CocTosHMe
s TpaHcnopTHble Np
] CBop maHHbIx BeinonHAeTcA: |«
[ ApxwBhbl ~ KoHdpurypaums
4 CneuwnansHble MNpoexT:
= @ MonbaoBaTensCkne— AGLKS
=5 Pabounii none:
8 CucTemHbIA Kol
WEB debuger
£ [ i0suwoK cpefl
= Mpoexm:
= = AGLKS
s KopHe BubnuoTekn BuoKeTOB:
MaHenw y SNeMeHTEl MHEMOCXEMBI
=l Bubnuomexa & AGLKS
£l 3neMeHThl h OCHOBHbIE 3NEMEHTHI
| Ypoee Tectoean
Tpybe Original widget's library
~ Crpyr2]
[ _al.‘ﬂ
(] 4] ]

Flroman

Puc.4.1 I'nasnas kongueypayuornnas cmpanuya mMooyJis.
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i O OpenSCADA QTCfg: Jemo cTaHuwA

Pain PepaktvMposadvwe Bwa  Nomowe QTStarter

88 0V0OM= Hal 2800 D@

' E‘:ﬂ: Moayns: VCAEngine

Oemo cTaHumMaA
(=

=
=
T

m

Eazel AaHHEIX
E}.ﬂ BesonacHocTe [ MNone3oEaTensckMid MHTEpdEAC ] CeaHcel l CHHTES pEYM M3 TEKCTA || IP
9 TpancnopTel
@ TpaHCNopTHEIE NPOTOKONEI CeaHcel:
J CBop AaHHEBIX test
-] Apxuebl
ﬂ CneumaneHels
J Mone3oBaTeneckne MHTEpdE
> o8 CHUCTEMHEIA KoHGMUrypar:
b +F QT GUI nyckaTens
B @ [ewkxor cpensl BM3yany
-- MpoekT!
EmBAmoTera BHOMETOS !
B Ceanc:
DyHEL !
Pafo4nii nonb3oBaTenk:C

-@-E-5

W

O-E-E-E

CHCTEMHEIA KoHGUrypaTe ABTOMATHYECKOE CO3OAHWE W 3anyck:
OuHamrdecktrid WEB koH

[ Web-nnTepdeiic oT none3os.
ﬂ FPaBo4ynii nonesoBaTenk.C
- & YrnpasneHne Mogynamn

B} Loop

- Loop SSL

E- PLC

£ (+1+]
[ |

ID | I'Ipcer:Tl MonesoeaTens

AGLKS  roman

AGLKS  user

=l|[roman] 4

Puc.4.2 Bxraoka "Ceancol" kongueypayuouHol cmpanuysbl MOOY/s.

Kpome cnimcka OTKpBITHIX CEaHCOB BKJIaJKa Ha pUCYHKE 4.2 COACPKUT TAOJIUIly C MEPEYHEM CEaHCOB,
KOTOpbIE€ JOJKHBI CO3JaBaThCsA M 3alycKaTbcss B MOMEHT 3arpy3ku cuctemMbl OpenSCADA. Co3nanue
CCaHCOB IOCPEJICTBOM 3TOTO HHCTPYMEHTAa MOXKET OBITh TOJIe3HBIM il Web-uHTepdeiica. B Takom
clydyae TpU TOAKIIOYeHHH Web-monb3oBaTenss Bce JaHHBIE YK€ TOTOBBI M OOecreunBaeTcs
HETPEPBIBHOCTH (POPMUPOBAHUS APXUBHBIX JOKYMEHTOB.
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-+ QT OpenSCADA KoHdurypaTop

dann Peparktvpoeanve Bwug [lomowes

880060

s

o--&--H-H-5

=l

3/ TpaHcnopThl

. TpaHcnopTHele Np
CBop paHHbIX

[ ] Apxuebl

&4 CneuwnancHble

[E MonbzosaTenscKue

& Paboumil none:
& CucTeMHbIiA Kol
WERB debuger
[ i[lBMKOK cpeasl
=- Mpoexkm:
= i AGLKS
s Kophe
MNaxenu

= BiAimiinmera 8

BELL 200 29

[*] cae-
_@_ Modyne: VCAENngine

BaTensCkUA HTepgerc | CeaHcol ] CuHTEs peyn u3 TexkcTa (4 |»

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

KonoupoBka TekcTa: [I{DIB—R ]

Foman)
Fromar

Puc.4.3 Bxraoka konghueypayuu 0sudicka cunmesa peyu.
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Kondurypanus KOHTEHHEPOB BHIKETOB, B JIMIE OMOJMOTEK BHDKETOB M IPOCKTOB BBIOJIHICTCS
MOCPEICTBOM CTpaHUIl Ha puc. 4.4 (s npoekrta) u puc.4.5 (ans 6ubnuoreku BUIKETOB). bubnuoreka
BU/DKETOB COJICP)KHUT BHJDKETBI, a NMPOEKT — cTpaHuipl. Oba THma KOHTEHHEpa coiepikaT BKIAAKY
KoH(pUrypauun Mime-/1aHHBIX, UCIIOJIb3YEMbIX BUDKeTaMH (puc.4.6).

[ -+ | QT OpenSCADA KoHUrypaTop = =] =

dain PepaktvpoBadve Bug [Nomowb
" 1h = o
BB OO LALI200 @8
|HMﬂ []
B Pabowi rons e Mpoekm: AGLKS
2 CucTeMHbIA Kol
WEB debuger MpoexT [ CTpaHuLb | Mime gaHHble ]
= [ OBmKok cpeasl  CoCTORHME
- lpoexkm: |
= 0 /AGLKS =B (0
i KopH Bl npoekra: | SQLite. VCA.pri_AGLKS ~|
Maxenu y
E- bubnuomeka g - Kordpurypauna
£l 3nemMeHThl N Id: AGLKS
| Yposg Vims: [AGLKS |
~ Tpybe - :
 CrpyT nucaHue:
Tpybe MNpoekT BU3yanuaauwi AHactacuesckoil [a3o-JTngTHONR KoMnpeccopt
® 3aps
Tpybe
Tpy6e [ | [«I*]
bed Kpan — WroHka:
| Crpyr A e
| C1pes
®E d
s CHIHE Bnageney v rpynna: [roman |v] [users |v]
i Eﬁ:‘;‘l Hoctyn: [Dﬁmp W ynpam|v] [Dﬁaop W ynpam|v] [Dﬁmp |v]
— Tune MNepuod BeMUCTIEHNA: E
EI_Kr@ OKHO MCNONHEHWA: [DpHrHHaanbm pasMep |v] ~)
~ Obpb —
O
ffoman)

Puc.4.4 Cmpanuya xoughucypayuu npoexmoa.

C nOMOIIBIO ATOH CTPAHUIBI MOYKHO YCTAHOBUTB:
« CocrosiHue KOHTeWHepa, a UMeHHO: «Bkmiouen», mms BJI, coxepxkamieil koHduUryparmio,
BJIa/IETIbLIA U TPYIITYy KOHTEHHepa.
«  Wnentuduxarop, uMs, onrcaHue U UKOHKY KOHTEHepa.
- IlpaBa nocrtyna k KOHTEHHEDY.
+ Ilepnon BBIYUCIIEHUS CEAaHCOB OCHOBAHHBIX HA JTAHHOM IPOEKTE.
+ Croco0® OTKphITHS INTaBHOTO OKHa McnoiHeHus (OpUruHanbHbIA pazmep, MaKCUMU3aLUs U Ha
BECh IKPaH).
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-+ QT OpenSCADA KoHtWrypaTop

Pann PepaktuposaHne Bug [lomouwls

88000 m =L

=]
@ Bubnuomeka eudxemoe: originals
TpaxcnopTel

TpaHcnopTHEIE NPOTOKONLl  —

200 28

= is] e

AGLKS

CBop aaHHbIX BubnuoTteka [ Bumwer | Mime paHHelE ]
ApxuBbi ~Coctoanue
CneunanesHsle
Monb3oBaTenkbCkUe MHTEPQENC Brnioqen: v
@ Pabounii nonbaosaTensckuil Bl 6ubnuoTteku: |*.*.wlb_originals v]
& CucTeMHblil KOHMrypaTop
WEB debuger ~Koxdpurypauus
[ Oeuxok cpefbl BU3yanusauy Id: originals
= Tpoexm: Wms: [{)riginal widget's library ]
B B AGLKS -
s KopHeBas cTpaHul Onucarue:
MaHenu ynpaeneHusa
= bubnuomera sudxemos:
3NeMEeHTbl MHEMOCXEMBbI__|

®--E--H

OCHOBHbIE 3MNEMEHTHI
&4 TectoBan
i % Original widget's libra

-

CeaHc: ' E‘

[g f‘ﬁqlﬁ krHh run;[[:ji_]

Flroman)
Froman]

Puc.4.5 Cmpanuya xougpueypayuu 6ubnuomex uoxicemos.

C MOMOIIBIO 3TOM CTPAHUIIBI MOKHO YCTAaHOBUTD:

CocrosiHue KOHTeliHepa, a UMeHHO: «Bkitoueny, ums b1, coneprkarueil koHpUrypauuto.
Wnentudukarop, uMs, OMMCaHUE U UKOHKY KOHTEHHEpa.
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QT OpenSCADA KoHpUrypaTop

dain PepaktuposaHne Bug [lomouwlb

AP 00OxFEXLL200 20

-] Bubnuomeka eudxemoe: Main

Apxuesbl )
CneuuanbHbie bubnuoteka | Bupker | Mime ganHble I
MNonbsosaTensckue MHTepdeRc
& Pabouwii NoNb30BaTENLCKUI | Mime paHHble:
EEE'“:’G;;:‘;E:“ KOHpUryparop Id Mime Tun | JaHHbie
7 [evikok cpeabl BU3yanuaauy 1|pg_prev image/png 5.9043
=- Mpoexm: ™ .

o m AGLKS . i pg_next image/png 6.00684

i KopHesan cTpaHul 3|mn image/png 1.9668
MNaHenw ynpasneHus _

- Bubnuomexka sudwemos: 4 |graph image/png 5.09277

3nemMeHTbl MHEMOCXEMbI | .

AGLKS i cadr image/png  1.75293

.OcHoBHble anemeHTsl  — 6| view image/png  1.00879

&4 TectoBan ||

i Original widget's libra
Ceanc:
# CucTeMHblit KoHtburypaTop
@ f’li i”l l..n..-.-.-.-.-..-..

Froman)
[romar]

Puc.4.6 Bxraoka konghueypayuu mime-0anHulx Konmeunepa.
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Kondurypauust ceanca npoekTta 3HAUUTENbHO OTJIMYAeTca OT KOoHburypauuu mpoekta (puc. 4.7),
OJIHAKO TAKXX€ COACPIKHUT CTPAHULIBI IPOCKTA.

QT OpenSCADA KOH(MUIypaTop

$ain Pepaktwpoeanwe Bug [NoMmowbs

OOV LIALLI200 @O

|HMﬂ

= @& Demo station 'ﬁ- CeaHc: AGLKS
= Bazbl naHHbIxX
7% BesonacHocTb CeaHc | Crpanuubl | Hapywenus |
i/ TpancnopTel  CocTosHiue
ws TpaHcnopTHbIE NPOTOKD
| C6op panHbIx Brntoven: (]
] ApxwBbi Zanywen: V|
=

Loop

& CneumnansHbie Monb3oBaTens: roman
@ Mone3oBaTeNbLCKME MHTE

(¥ PaBounii nonb3oBaTe
@ CuctemHbIil KoHdbury pynna: users

Bnapeneu: roman

= _j ﬂBHmH Cpedbl BU3ya I'Ipoerrr' [AGLKS
Mpoexm: '

= CeaHc: CYETYMK NoaKnHY4EHWA: 1

Bpema BelMMcneHwA ceadca (Mmc): 7.03663

) CUCTeMHBIR KOHCUTY

&R QT GUI nyckaTens ~KoHdurypauma

i@ Pabounii nonbsosate Mepuog (mc): (100 |2

Ynpaenexwe MogynaMmn
@ Jnp Ay OTKpbIThIE CTPAHMLBI:

Athena /ses AGLKS/pg_so

CN D

WEB debuger HOoctyn: OB63op u ynpaBnexne O63op u ynpaBnenne 0G3op
Gubnuomeka sudxet $oHOBLIA pexumM nenonHedna: Off
lses AGLKS/pg_sofpg_1/pg_mn/pg_2

-

Ffoman

Puc.4.7 Cmpanuya xoughucypayuu ceancos npoeKmoa.

C TOMOIIBIO 3TOM CTPAHUIIBI MOKHO YCTaHOBHUTH:
« CocrosiHue ceaHca, a uMeHHO: "Bxmouen", "3anmymien", monp3oBaTenb, BiaeNel, Ipynma
MOJIb30BATENICH, JOCTYI, MCXOJHBIM MPOEKT, PEKUM HCIIOIHEHUS B (hOHE, CUETUMK KIMEHTCKUX

MOJIKJTFOYCHUI M BpeMsl UCTIOTHEHUS CeaHca.
+ Ilepumon oOcuéra ceanca.
« TlepeyeHb OTKPBITHIX CTPAHHII.
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Crpanuiibl KOH(GUTYpalM¥ BU3YaJIbHBIX 3JIEMEHTOB, PACIHOJIO0KEHHBIX B Pa3HbIX KOHTEWHEpax, MOTYT
CWJIBHO OTJIMYATHCS, OJTHAKO, 3TO OTIMYME 3aKIII0YASTCS B HATMYUHU WIH OTCYTCTBUH OTJEIBHBIX BKIIAJIOK.
[naBHas BKIajgKa BU3yaJbHBIX JJIEMEHTOB (DAaKTHYECKH Be3e OJIMHAKOBA, OTJIMYAsCh HA OJHO
KoHpurypaunonHoe mone (puc. 4.8). VYV cTpaHHMI] NPUCYTCTBYIOT BKJIAIKA JOYEPHUX CTPaHUI[ U
BJIOKCHHBIX BUIXKCTOB. Y KOHTef/'IHCpHBIX BUIPKCTOB COACPIKUTCA BKIIaJKa BJIOKCHHBIX BH/KCTOB. Bce
BU3YaJIbHBIE DJIEMEHTHI COJepXKaT BKIaIKy arpuOytoB (puc. 4.9), KpoMe JOTHUECKUX KOHTEHHEPOB
MPOEKTOB. DIJIEMEHTHI, Ha YPOBHE KOTOPBIX MOXXHO (OPMHUPOBATH IOJIB30BATEIBCKYIO TMPOIEIYpPy U
OTIpeNIeTIATh CBSI3M, conepkar BkiIaaku "OopadoTka" (puc. 4.10) u "Csizu" (puc.4.11).

dain Pepaktwposanve Bua [Momouwls

B 8000 RXNELL 200 29

BubGnuomeyHbIi eudxem: EICadr

|MM;| [+] i

= @ Demo station

% Ba3bl AaHHbIX
% BesonackocTs BamwkeT | BriomeHbie BupkeTsl | ATpuBythl | Cesian | OBpaboTka |

{ TpaucnopTsbl

_ ~CocTosHue
& TpaHcnopTHbIE NpOTC
|| CBop maHHBbIX BrrtoueH: (v
) Apxuesl PoauTens: [fwlb_originalsfwdg_Bﬂx ‘v]
&3 CneuuaneHble —
= [@ Monb3osaTenbckue 1 [I'Iepemu E pogmenm]
@ PaGounii nonk308 ~KoHurypaums
i CucteMHbId KoHDD Id:
WEB debuger - ElCadr
= [BWKOK Cpeabl BW: Tun: LibWidget
[Npoekm: Kopetb: Box

El- bubnuomexa suoH . .
NeMEHTL! MHe MyTs: /wlb_Main/wdg_EICadr

AGLKS Wma: | 3nemeHT Kagp
= DCHq_gthe ane Onucanne:

W [pynnar
s KopHesa
B Snemen
== [pynna K
me= OT0Dp &
M Mpynnac
— O10bp al

& Tectosan

{5 Original wid.
CeaHc: HocTyn: [Dﬁaop “ ynpaan-|v] [Dﬁaop W ynpasn ‘ v] [Oﬁaop ‘v]
# CucTeMHbIi KoHtD

WMKkoHka:

B e B £ S R

Brnapeney u rpynna: [FCITTISH |V] [LISE-I’E |V]

Froman

Puc.4.8 I'nasnas exnaoka koHgueypayuu u3yanbHuIxX 21eMeHMO8.

C noMo1bI0 3TOM CTPAaHUIIBI MOXKHO YCTaHOBHTD:
+ CocrosiHME 2IIEMEHTA, @ UMEHHO: «BKIIIOUeH», pOAUTENBCKUI IEMEHT U epexos] K Hemy. [l
CTPaHMILIbI B COCTOSIHUU YKa3bIBA€TCS TUIl CTPAHULIBL.
«  Wnentuduxarop, TMII, KOPEHb, IyTh, UM, OMUCAHUE 1 UKOHKY JIEMEHTA.
- Bnanenen, rpynna noss3oBareniel U ImpaBa JOCTyIa K JJIEMEHTY.
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-+ QT OpenSCADA KoHthurypaTop = 8%
Daiin Pepaktupoeadwe Bug [omowb

85000 Lkl 200
Wms Bi

= @ Demo station BubnuomevyHbil sudxem: EICadr
% Ba3bl faHHbIX —_—
%% BesonacHocTb | Bumket | BroxewHble Bupkethl | ATpuBYThl | Ceaau | OBpaGorka |
TpaHcnopTel .
l;i TpaHcnopTHbIE NPOTOKOTMI Id: ElCadr s
| Chop gaHHbIX ng: IS-HEMEHT Kaap ]
() Apxnsel OnucaHve:
3 CneuwansHble
= [l MNonb3oBaTensckue UHTEpd
i# PaBounin nonb3oBaTensd
8 CucTeMHbIid KoHUrypan
=I5 [BvKOK cpeabl BU3yanus
lMpoekm:
E- bubnuomeka sudxemos MyTs: /wib_Main/wdg_EICadr
AokymeHTl BinioueH: ¥ ||
3nemMeHTbl MHEMOCXe AKTUEHBI: ]
AGLKS :
=l OCHOBHbIE 3NEMEHTDI leomeTpuax: D
[ SnemeHT kagp -
mm [pynna rpadn ICELIU TR D
I KopHeBas cTpa leoMeTpHAILLIMPUHAE:
Ml GnemenT obao leomeTpusi:BbICOTA:
== [Dynna KoHTyp

&

me OT06p aHanor leomeTpusx macwrab:
mm [NaHens HacTpe
B [pynna ob3sopk leomeTpuazy macwitab: |1
— OT10oBp aHanar leomeTpua:z:
2 Orignal r _

i Ongmal widget's I| SoMeTpuR-aTeTYn: _

ObpaboTka cobbiTiiA: E
|

--E-H

SalRTe T [IIQF PidCntrCall-*Anen-inn cantralinn cntrBeannl

Jfoman
S

Puc.4.9 Bxraoka ampubymog u3yanibHvlX 31eMeHmo8.
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« | QT OpenSCADA KoHjMrypaTop

= B3
¢aiin Pepaktwposadne Bug [Momouwb
i s
BOCCORXLLLI200 2D
g u Bubn 1 eud : ElCad
5 ® Demo station ! ubnuomeyHsIl eudxem: adr
[%5 Basbl gaHHbIX
% BesonacHocTb BumkeT | BriokeHHbie BupKeTsl | ATpuByTl | Ceaan | OBpaborka I
{ TpaHcnopTsl i
i/ TpaHcnopTHble NpoTa Bumer: E
[=] CBop maHHbIX ATpnbyThI:
[] ApxuBbl - ——
@ CneunanbHbie Id | Wma | Tun |)'—I.8ﬂ ofin |-:paﬁor_|H¢|.1rypau|ypauu0HHbm L
- [ Monb3oBaTensckue Wi 1 |id Id CTpoka | {Het
(&4 Pabouuii nonb3os: —
£ CucTeMHbI KoHGD 2_ name Wmn Crpoka | Het
‘EEB debuger 3 |dscr Onwucaxue Crpoka | Het
B {21 OeuoK cpeabl BUG al =)
lpoexm: ~ BbluMcnieHie
= Bubnuomexa ey
SNEMEHTb! MHE SAabik nporpammib: | JavalikeCalc.JavaScript -
AGLKS Mepuog BolvucneHus (mc): | 1000 2]
= OcHOBHbIE ane n g . e _ﬂ
|| SnemeHT K porpamMma:
B [pynna r ev_wrk=ev_rez="" o
s KopHesa off=0;
B Snemen /IFull PID regulator
== [pynna K iff prmSp != EVAL_REAL && prmOut = EVAL_REAL && prmVar != EVAL_REAL )
== O10Bp 2 {
M Mpynnac FormEl1_en=El_Stolb_en=E|_Stolb2_en=Sp_en=5p1_en=0ut_en=0ut1_en=true;
— OTobp al FormEI2_geomY=40;
@ Tectoean El_Stolb_p1y=140.*(1.-prmOut/100.);
Qriginal wid: El_Stolb1_p1y=140.*(1.-{prmVar-min)/(max-min));
CeaHc: El_Stolb2_p1y=140.*(1.-(prmSp-min)/(max-min}); @
# CurcTeMHbIit koHp ==
[
[|[roman

Puc 4.

-+ | QT OpenSCADA KoHbIrypaTop

daiin Peparysanns Burnag [donomora

8000 I4L 200 2@

10 Bxnaoxa obpabomxu 6u3yanibHulX 31€MeHmo8.

5i=1 ey

£ OBbwecTaHunoHKa
Bigwem:

= CmopiHka:

NokymeHTbI
MHeMocxembl

[

£ Wl [pynna rpacpnkos

paHcnopTH
PaHCMOPTHI MPOTOKOIM ] Bimxer | BrnapeHHi BimkeTn | AtpnByTi ] 3p'a3km [ OBpobka ]
Bip paHux
pxisu Mokazyeatv atpubytu: [
neuianbHi ~3B'A3KN
Tepdheiick KopUcTyBaua i - - - .
) Pobiosssi imepchadic sopcTyasua (O] ell.MNMapameTp: [prm.a‘Logchev!expenmenb’Tl | ]
b} CucteMHuid koHdpirypaTop (WEB) el2.MapameTp: ’prm:.’LogicLevfexperimenU‘l’ _PP1 |v]
: ,,F;: ig:;fpenoauma Bi3yanisaLill Ta ke eld.MNMapameTp: [prm:!LogicLev!experimenUT _PP3 |v]
= [ AGLKS el4.MapameTp: [prm:fLogicLevfexperimenb’T _PP5 |v]
= mm KopHesa#n ctpaHuua (OC) i
Bidwem: eIS.HapameTp.’ |v]
- CmopiHka: L el6.MapameTp: | ]

 pachurn 1

m [pachuin 2

== [pynna KoHTYpoB E
(D)

(-] Il Cmopitika npoexmy: /prj_AGLKS/pg_so/pg_1/pg_ggraph/pg_2

4

el7.MNMapameTtp:

elB.MapameTp:

Froman

Puc.

4.11 Bxnaoka cenzeii 8U3YaibHbIX NEMEHMO8.
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