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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);
+ (dopmupoBaHHE HOBBIX KaJpPOB, IIAOJOHHBIX KaJpOB U JIIEMEHTOB OTOOpa)KEHUE B
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OHOIMOTEKH.
+ TIOCTpPOCHHE HHTEP(EHCOB BU3YaTU3AIMH PA3IMYHONH CIOXKHOCTH, HAUMHAs OT MPOCTHIX
IUIOCKUX UHTep(elicoB MOHUTOPHHIAa W 3aKaHYMBas TOJHOLUEHHBIMU HMEpapXUUYECKUMHU
uHTepdeiicamu, ucnoabzyeMbiMu B SCADA cucremax;
+ TIPEIOCTaBICHHE PA3IMYHBIX CIOCOOOB (popMUpOBaHMS W KOH(MUTYpPALIUHU IMOJB30BATEIHCKOTO
uHTEepdeiica, OCHOBaHHBIX Ha Pa3IMYHbIX HHTepdeiicax rpapuueckoro npeacrasienus (QT, Web,
Java ...) nnu->xe MOCpeACTBOM cTaHAapTHOro unHTepdeiica ynpasnenus cuctemoir OpenSCADA;
+ CMEHY JUHAMUKHU B IPOLIECCE UCIIOTHEHHUS;
+ TIOCTPOCHHE HOBBIX INAOJOHHBIX KaJpoB Ha YpOBHE TOJb30BaTens U (HOpMHUpPOBaHHE
CHEIMATM3UPOBAHHBIX 107 00JIaCTh NpUMEHEHUs OHOIMOTEeK KaJIpoB (HAampHUMEp BKIIOYCHHE
KaJpoOB IapaMeTpoB, IpadUKOB M JPYTHX DSJIEMEHTOB C YBSA3KOH HX Jpyr ¢ JpyroMm) B
COOTBETCTBHH C TEOpUEN BTOPUUHOIO UCTIOIb30BAHMUS 1 HAKOIUICHMUS,
+ TIOCTPOEHHE HOBBIX II0JIb30BAaTEILCKUX 3JEMEHTOB BH3yalu3aluu U  (HOpMUpPOBaHHE
CMELMAIM3UPOBAHHBIX O] 00JIACTh MPUMEHEHUsI OMOIMOTEK KaJpOB B COOTBETCTBUHU C TEOPHEU
BTOPUYHOTO HUCIOJIb30BAaHUS U HAKOTLICHUS;
+ OIMCaHME JOTMKM HOBBIX IIA0JIOHHBIX KaJIpOB U IOJIb30BATEIBCKUX 3JIEMEHTOB BU3YaJIU3alNH
KaK IpPOCTBIMU CBSI3SIMM, TaK W JIAKOHUYHBIM, TIOJHOLEHHBIM SI3bIKOM I10JIb30BAaTEIbCKOTO
IPOrpaMMUPOBAHUS;
+ BO3MOXXHOCTb BKJIIOYEHHUS B IIOJBH30BATEIBCKHE ODIEMEHTHl BU3yanu3aluu (QYHKUUN (Win
KaapoB BbIUMCIeHUS (QyHKIUNA) o0bekTHOM Momenn OpenSCADA, mnpakTH4YeCKH CBS3bIBas
NpEeJCTaBICHUE C aJrOPUTMOM BBIYUCICHHS (HAampuUMeEp, BHU3yalusupys OHOIMOTEKy Mojeinen
anmapatos TII qst mocnenyromiero Bu3yanbHoro nocrpoenus moaeneit TII);
+ pa3leneHue JaHHBIX IOJIb30BATEIbCKUX HMHTEP(EHCOB M MHTEP(ENCOB MPEACTABICHUS 3TUX
JIAHHBIX, TO3BOJISIOIIEE CTPOUTH WHTEpQEiic Toibp30BaTeNiss B OJHOW Cpene, a HCIOIHATh BO
muorux apyrux (QT, Web, Java ...);
+  BO3MOXXHOCTb TOJKJTIOUEHHSI K UCIIOJIHSAOUIEMYCsl HHTep(eicy A HaOMIOACHUS U KOPPEKINU
necTBuil (Hampumep, Mpu OOy4YEeHHH OINEepaTopoB M KOHTPOJS B pealbHOM BpPEMEHH 3a €ro
JICUCTBUSAMM );
 BH3YQJIbHOE NOCTPOEHUE PA3IUYHBIX CXEM C HAJIOKEHUEM JIOTMUECKUX CBS3EH U MOCIEAYIOIUM
LEHTPAJIM30BaHHbIM ~ UCIOJIHEHHEM B (oHe (BU3yalbHOE IIOCTPOCHME M  HCIIOJIHEHHE
MaTEMaTHYECKUX MOJIENIEH, JIOTHUECKUX CXEM, PEIEUHBIX CXEM U UHBIX IPOLEAYD);
- mpenocrtaBienne GyHkiud o0bekTHOrO API B cuctemy OpenSCADA MOXET HCIONIh30BaThCS
ULl yIIpaBJIeHHUs CBOMcTBaMU MHTep(delica BU3yaln3aluy U3 MOJIb30BaTeNIbCKUX MPOLENYP;
+ IIOCTPOECHHE CEpPBEPOB KaJpoB, JJIEMEHTOB BHU3yallM3allUd U TPOEKTOB HHTEpPeiicoB
BU3YaJIM3al[UH ¢ BO3MOXHOCTBIO 00CTYKMBAHUS MHOKECTBEHHBIX KIIMEHTCKUX COETUHEHUH;
+ TMpOCTasl OpraHU3alMs KIMEHTCKUX CTaHIMi Ha paznuyHoi ocHoBe (QT, Web, Java ...) ¢
MOJKJIFOYEHUEM K LIEHTPAIILHOMY CEpBEDPY;
* IIOJHOLICHHBI MEXaHMU3M pa3AeiiCHUs MOJHOMOUYUN MEXAY MOJIb30BATENsIMHU, IO3BOJISIIOIIMN
CO3/1aBaTh U UCHOJHATH MPOEKTHI C PA3IMYHBIMU IIPaBAMM JOCTYIA K €70 KOMIIOHEHTaM;
« rubkoe (opMHpPOBAHHE MNPaBWJI CUTHATIU3ALMA U yBEIOMJICHHS C Y4ETOM U TOAJCPKKOU
Pa3IMYHBIX CIOCOOOB YBEIOMIICHHUS;
+ TOJJIEp’KKa IMOJb30BATEIbCKOrO (OPMUPOBAHUS NAIUTPbI U HIPUGTOBBIX MPEANOYTEHUH JUIs
unTepdeiica BU3yanu3aium,
TOAJEPXKA MOJIH30BATEIHLCKOT0 (POPMHUPOBAHUS KapT COOBITHI MO pa3IndHOE 00OpyHAOBaHHUE
YIPaBJIEHUS U N0JIb30BATEIBCKUE IPEATIOUTEHMS;
« mojjepXka mpoduield NoJb30BaTeNel, MO3BOJSIONIAs ONPENENATh pa3IMyHble CBOWMCTBA
uHTepdeiica Bu3yanusauuu (LBETOBas ramma, IIPU(PTOBbIE OCOOEHHOCTH, MPEINOYTUTENIbHBIE
KapThl COOBITHI);
+ rubKoe XpaHEHHE U PacCHpOoCTpaHeHue OUOINOTEK BHIKETOB, KaJpOB U MIPOEKTOB UHTEp(eiicoB
Busyanusauuu B BbJl, mognepxuBaembix cucreMoil OpenSCADA; npakTHYECKH IOJIb30BaTEINIO
HY>KHO TOJIBKO 3apETHCTPUPOBATh NOJy4eHHYIO b/l ¢ TaHHBIMU.
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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.

3. ApXMTeKTypa

JIro6ass CBY moxer paboTaTh B ABYX peKMMax — pa3pabOTKH M UCTIONHEHUs. B pexxume pa3paboTku
dbopmupyetcs unTepdeiric CBY, ero KOMIOHEHTHI M ONPEIEIAIOTCS MEXaHU3Mbl B3auMOJIeHCTBHS. B
peKuMe UCTIOIHEHUS BBINOJHsEeTCs popmupoBanue untepgeiica CBY u nponsBoauTcs: B3auMOICHCTBUE
C KOHEYHBIM ITOJIb30BaTeNIeM Ha OCHOBE pa3padoTaHHbiXx CBY.

Untepdeiic CBY dopmupyetcs U3 KaJIpoB, KaXIbId U3 KOTOPHIX, B CBOIO OYepeb, GOpMUPYETCS U3
AIIEMEHTOB MPUMHUTHBOB MU TMOJH30BATEIBCKUX AJIEMEHTOB MHTep(eiica. [Ipu 3ToM moip30BaTenbCcKue
3JIeMeHThl MHTepdelica Takke GOPMUPYIOTCSA U3 IPUMUTUBOB WU IPYTHX MOJIb30BATEIBCKUX 3JIEMEHTOB.
Takum oOpa3zoMm oOecrieunBaeTCs HMEPAPXUUYHOCTb U MOBTOPHOE HCIOJIB30BAHUS YyXKe pa3pabOTaHHBIX
KOMIIOHEHTOB.

Kanpsl 1 monp3oBaTenbCKue JIEMEHThI pa3MeIaTcs B OMOIHoTeKax BUIKETOB. M3 2JIEMEHTOB ITHX
oubmmoTex (GopMHUPYIOTCS MPOEKThI MHTEp(deiicoB koHeuHoi Busyanusanuu CBY. Ha ocHoBe xe 3Tux
MPOEKTOB (POPMUPYIOTCS CEAHCH BU3YaIH3AIIHH.

Onucannas crpykrypa CBY npusenena Ha puc. 3.
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Puc.3 O606ménnas crpykrypa CBY.

Jannas apxutektypa CBY mo3BoinseT peann3oBath MOAJNEPKKY TPEX YPOBHEH CIOKHOCTH IMpoliecca

pa3paboTku UHTEPEHCOB yIpaBICHUS:

« ®opmupoBanus uHTepdeiica BY(Buzyanuzanum u yrnpaBieHHs) C TMOMOIIbIO OHOIHOTEKH
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11a0JIOHHBIX KaJpOB MTyTEM MTOMEIIEHUs Ia0JI0HOB KaJApOB B IPOEKT U HA3HAUCHUS JUHAMUKH.

- B jmonoiHeHuM K NEpBOMY YPOBHIO NMPOW3BOAUTCS (OPMHPOBAHUE COOCTBEHHBIX KaJIpOB Ha
OCHOBE OHMOIMOTEKHU IIPOU3BOJHBIX U 0a30BBIX BUJI?KETOB. Bo3moxxHO Kak MpsAMOE€ Ha3HAYCHUC
JUHAMUKH B BUDKETE, TaK U MOCIEAYIolIee €€ Ha3HAaUeHHUE B IIPOEKTE.

- B nomonmHeHMM KO BTOPOMY YpPOBHIO TPOHM3BOIUTCS CaMOCTOSITEIbHOE (PopMUpOBaHUE
MIPOM3BOJIHBIX BHJIKETOB, HOBBIX HIAOJOHHBIX KaJpOB, a TaKXe KaJapoB C HCIOIb30BaHHEM
MEXaHH3Ma OIIMCaHHsA JIOTHKU B3aI/IMOl[eI>'ICTBH$I n O6pa6OTKI/I CO6BITI/II>'I Ha OJHOM H3 S3BIKOB
MOJIb30BaTEILCKOT0 MporpammupoBanus cuctembl OpenSCADA.

3.1. Kaapsl 1 3j1eMeHThI 0TOOpaKeHUsI (BUIAKEThI)

Kaznp - 370 0KHO, HEMOCPEICTBEHHO IPEAOCTABIAIONIEE HHPOPMALIUIO MOJIB30BATENI0 B rpadudecKoi
U/ TeKCToBOM (opme. ['pynmna B3auMOCBSA3aHHBIX KaJpoB (OPMHPYET LENIbHBIA MOJIb30BaTEIbCKHIMA
untepdeiic BY.

Conepxxumoe kaapa (GopMupyeTcs U3 3JIEMEHTOB OTOOpakKeHUs(BUKETOB). BHIKeTbl MOTryT OBITH
0a30BBIMH TPUMHUTHUBAMHU (pa3MUYHBIE IUIOCKHE (QUTYpBI, TEKCT, TPEHA M T.O.) M MPOU3BOJHBIMU
(chopmupoBaHHBIE M3 0a30BBIX WM JPYTUX HMPOU3BOAHBIX BUKETOB). Bece BHIDKETHI IPyNIIUPOBAHBI IO
oubnmorexkam. B mpomecce paboThl MOJIB30BATENb MOXKET (OPMHPOBATH COOCTBEHHBIE OHOIMOTEKH
TIPOM3BOTHBIX BHKETOB.

CoOCTBEHHO KaJlp TakXke SIBISETCS BHIKETOM, KOTOPBIM UCHOJIB3yeTCS B POJIM KOHEYHOTO JIEMEHTa
BU3yaliM3ali. A 3TO 3HAYHUT, 4YTO OUOIMOTEKHM BHKETOB MOTYT XPaHUTh W 3arOTOBKH KaJIpoOB, U
11a0JI0HBI PE3YNbTUPYIONIUX CTPAHMII MTOJIB30BATEIHCKOTO HHTEpdeiica.

Kaapsl 1 BUJDKETBI SBIAIOTCA MACCUBHBIMHU AJIEMEHTaMH, KOTOpbIE OOBIYHO HE COJAEp:KaT CBs3ed ¢
JUHAMUKOM M JPYyTUMH KaJpaMH, a TOJIBKO IPEAOCTABIAIOT MH()OPMALMI0 O CBOICTBaX BHIKETAa U
XapakTepe AMHAMUKU(KOH(QUTYpAIMH), MOJIKIYaeMOl K CBOWCTBaM Kajapa. AKTHMBHPOBAHHBIE KaJphI,
T.€. COJIep Kalllie CChUIKM Ha IMHAMUKY U aKTHUBHBIE CBS3H, (POPMHUPYIOT NOJIB30BATENbCKUI HHTEPGENC 1
XpaHATCS B MPOEKTax. B HEKOTOPBIX ciydasXx BO3MOXKHO NPSMOE Ha3HAYEHHE JUHAMMKHU B 3arOTOBKAx
KaJIpOB.

[TponsBoaHBIE KaAPBI/BUIKETHI MOTYT COJAEPXaTh APYTHE BUKETHI(BIOKCHHBIE), KOTOPHIE MOTYT
OBbITh CKJIEEHBI(CBSI3aHbl) JIOTUKOW OJMH C JPYTUM C IOMOIIBIO OJHOTO U3 S3BIKOB MOJIB30BATEIHCKOTO
nporpaMMupoBanus, AoctynHoro B cucreMe OpenSCADA (puc.3.1.1).

OpenSCADA 0.7.1 - ULVCAENngine 6



i T

* id PrmName [ ComOPen [ valueText_emable=tval=EVAL_REALL: 3 —
TV alue_emnalle)
P = text ¢ enable | L
- \ral - Value_x I=10#[Value_x2-10)*val-d own_board)/ [up_brd-down_brd);
. s Texem * event Sp_enables(spi=EVAL_REAL)
- iNSp_emable)
* var ValueText & baCkgmd Sp_x1=10+Sp_x2- 10)*(sp-down_brd |/ (up_bmt -down_brd |5
m“m Variable_enabl es{vari=EVAL_REAL: B
. “P..hrd Enable e iffvarable_enable)
- dm hﬂ'l Va].ue C{)mC[USE Varable xi=l0+Varable x2- 10)*varf 10; 13 654
= " i
* com_open Texcm . able //Digtal part
* com_close Scdle . ona tl b= dP101
even lev_eni=0;
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* event while(1}
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Puc.3.1.1 IIpumep CTpyKTyphl IPOU3BOIHOTO BUIKETA.

Buxker sBisercs 3J1eMEHTOM, TOCPEACTBOM KOTOPOTo 00ecreynBaeTCst:
+ BH3YalH3aIus ONepaTUBHON U apXuBHOU nHpopMaruu Beaenus TI1;
+ CHUTHaju3auus npo HapyueHus seneHus TII;
+ mepexiodyeHue Mexay kaapamu TII;
+ yIpaBlieHHE TEXHOJOTHYECKUM 000pyAOBaHMEM U apamerpamu BeaeHus TII.

Hactpolika u cBsI3bIBaHUE BUIKETOB MPOU3BOIUTCSA MOCPEIACTBOM HUX CBOMCTB. POIUTENHCKUN BUIKET
U BUDKETBI, COJAEpXkallhecss B HEM, MOLYT JIONOJIHATHCS TOJb30BaTeIbCKUMU CBOMCTBamMH. B
MOCJICJICTBUM TI0JIH30BATEILCKUE U CTATUYECKHE aTPUOYTHI CBSI3BIBAIOTCS CO CBOMCTBAMHM BIIOKEHHBIX
BU/DKETOB MOCPEACTBOM BHYTpEHHEW JOoruku. [y oToOpaXkeHus: JUHAMHKH (T.€. TEKYIIUX U apXUBHBIX
JAHHBIX) CBOWCTBAa BU/KETOB JHUHAMU3HUPYIOTCS, T.€ CBS3BIBAIOTCS C AaTpuOyTaMu MapaMeTpoB
OpenSCADA wiM CBOWCTBaMH JAPYrUX BHUDKETOB. VCmonb30BaHWE [Ji1 CBS3bIBAHUS BIJIOKEHHBIX
BUJIPKETOB BHYTPEHHEU JIOTMKOM JOCTYMHBIX SI3BIKOB IOJIb30BATEIBCKOIO MPOTPAMMUPOBAHUS CUCTEMBbI
OpenSCADA cHHMaeT BOIPOC peain3alluu CJI0KHOW JIOTUKH BHU3yallM3allii, 0OecrieunBasi TEM CaMbIM
BBICOKYIO THOKOCTb. IIpakTHuecku MOXKHO CO3/1aBaTh TOJHOCTHIO JAMHAMU3UPOBAHHBIE KaJpbl CO
CJIO’)KHBIMU B3aMMOCBSI3SIMU Ha YPOBHE TOJIb30BATES.

Mexay BUIKETAaMHM Ha pa3iM4yHBIX YPOBHIX HEPAapXUM BBICTPAUBAIOTCS JOCTATOYHO CIIOXKHBIE
HACJIECTBEHHBIE CBSI3U, KOTOpBIE OIPEAEISAIOTCS BO3MOXHOCTBIO HCIOJIb30BAaHUS OJHUX BHJDKETOB
JIpYTUMHU, HauMHasg ¢ OMOJMOTEYHOIrO BUJIKETAa U 3aKaHYMBas BUJDKETOM ceaHca. JlJig pa3bsiCHEHMS 3THUX
ocobeHHOCTe B3auMoneHCcTBHS Ha puc. 3.1.2 n300pakeHa MCUEPIBIBAIONIAs KapTa «HUCIOJIb3YIOIIEr0»
HacJICI0BaHMUs.
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TeprvHansisil enmpeeT — KoOHeYHel snemeHT Buayanu3auuu, WnK npumuTue. Ha cTopoHe
BuU3yanwsaukn NpuodpeTasT coOTBETCTBYHW WA BUayankHbli obpas.

EHONUMOTS Y= BHEaeT — XpaduMeil  BuGnuvoTekold BumkeT. O0A3aTenbHo HacneayeT
BU3ayankeHblii 00pa3s TepMWHaneHoro BuOXMeTa W NepeonpedenAsT ero  OaHHbIe.
HacnepopaHwe TepMMHHaNbBHOrO BHMeTa mMoMeT ObITh Kak npAMoe, Tak M NocpedcTBom
HECKONBKMX NPOMEHYTOYHEK 3aNeMEHTOR.

MORT2Aneonsll sumeeT GuannoTei — $aKTMyeckn ABNASTCA CChINKOW Ha ApYroi BUIKeT B
Gubnuotere (LW2W1T -= LW1) wnu ccbinky KoOHTelHepa BOubnwoTexkw (LW3I. W1 -=
LW2.W1).

Crpanvua npoerTa — 3NeMeHT WHTepdbelica BM3yanu3auwn W ynpaenednA (BY) - cTpaHwua,
Mcnons3yeTcAa  Ona  NOCTROSHWMA  MepapxMydeckore  WMHTepdeilca  BY  KoHedHoro
nons3ceaTens.

CTpaHuaHeil BumpeT — 3NemMeHT CcTpaHuubl, doornpedensAlw Mid AaHHele BuBnuoTedHoro
BUIHKETa K Hy30amM CTPaH ULl NpoeKTA.

CTpanwua ceaHca — CTpanvua ceaHca ANA WCNONHEHWA CTRaHWUEl NpOoeKTa B KOHTEKCTS
UenkeHoro MHTepdeica BY.

BumpkeT ceaHca — SNeMeHT KOoHedHoW BuayanuiauuKi. BeicTpawBawTcA B Mepapxkyeckyh
38BMCHMOCTE, COOTBETCTEYHWYH  HAacNeloBaHWK  TepMWHAaNkeHblXx  BUOMETOE B
KOHTElHHepHbK BUKeTax BMBNWOoTEeKH BUOXMETOE M NpoeKTa.

Puc.3.1.2 Kapra «#crons3yromiero» HacaeA0BaHUsI KOMITOHEHTOB KOHIIEITAN/ IBIKKA

Ha ypoBHe ceaHCOB BHIKET COAEPKUT KaJp 3HAUCHUH MpoueAaypsl 00cuéra. ITOT Kaap HHUIIMUPYETCS
U HCIIOJIB3YETCS B CITydae HAIMYUS MPOIEAYPhl 00cuéTa. B MOMEHT MHUITMATN3ANA CO3AETCs TIepeUeHb
napaMeTpoB MPOLEAYPHl M BBIMOTHSAETCS KOMIWISIIMS MPOLEAYPbl C STUMH MapaMeTpamMu B MOJIYIIE,
pCAIU3YyOICM BBI6paHHbII71 SA3BIK IPOrpaMMHPOBAHUA U 3aKOAWUPOBAHHBLIM ITIOJHBIM HMMCHCM BUJKCTA.
CromnunupoBaHHass (YHKIMS TOAKIIOYACTCS K KaJapy 3HAa4YeHUH mporeaypsl oOcuéra. [lamee
BBITIOJTHSETCS BBIYMCIICHUE C IEPUOUIHOCTHIO 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: CTyneHs HW3KoIo LaBneH WA

~MH: MHemocxemel
L 01 QC! MH. KLU0
RLI2 01 QC! MH. KU201
I3 04 CQC! MH. KU301
-ladr: Mpynnel kagpoe QOC1 Kadr
LGraph: Mpynnel mpadinkoe OC1 .Graph

LOCZ: CTyNeHb BbICOKOrD A3BNEHWA

~MH: MHemMoCxEMBI
k102 OC2MH. KU102
k202 QC2MH. KUZ202
k302 QC2MH. KU302
-ladr: Mpynnel kagpoe QOC2 Kadr
LGraph: Mpynnel mpadvkoe QOC2 Graph
KouTeiHep — BWpTyaneHeId KOHTEAHED BWOKETOE
Kanp — PeanbHulid BMaHET

[MpUMEpL! BbI30BOB

« Tuna kagpa He3aBWCMMD OT obbexTa curHanuaaywu (OC):

Tekywan:  OC1.MH. KLU0

Brizoe: * Kadr

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

Tekywan: OCT . MH EL101
Briaos: Qc2r
PesynetaT: OC2.MH.KLU102

Puc.3.2 Vepapxudeckoe npeacTaBieHusi KOMIIOHEHTOB ITPOEKTa Kilaccuueckoro nurepgdeiica BY
TEXHOJIOTUYECKOT0 IIpoLeCca.

B cootBerctBUM ¢ puc.3.1.2 00BEKTHI CeCCHU MPOEKTAa HACIEAYIOTCS OT aOCTPaKTHOrO OOBEKTa
"Widget" U HCMONB3YIOT COOTBETCTBYIOIIME OOBEKTHI MpoekTa. Tak, ceccust ("Session") MCHONB3yeT
npoekT ("Project") u popmupyet pazBépHyToe nepeBo Ha ocHOBe Hero. Ctpanmiia npoekTa "Page" npsmo
ucrnosib3yercsi crpanunieid ceccum "SessPage". Ocrtanmbnbie 00bekThl ("SessWdg") pa3BopauuBaroTcs B
COOTBETCTBHUH C UepapXUeil 2IeMeHTOB cTpaHuLbl (puc.3.1.2).

B nomnonHenue k ctaHaapTHBIM cBoiicTBaM abcTpakTHOro Bupkera ("Widget'") sneMeHThl cTpaHULbI U
CaMM CTPaHUIIbl CECCUU IMOJy4aroT CBOMCTBA: XpaHEHUs KaJpa 3HAUYEHUH BBIYMCIMTEIBHOM MpOLEAYpSI,
o0Ocuéra mporieyp U MexaHu3M 00paboTku coObiTHil. CTpaHUIBI CECCHHM B JIONOJHEHHE KO BCEMY
coJiepKaT KOHTEHHep clenyromux no uepapxuu crpanull. Ceccus B LEIOM OOCUMTBHIBAETCS C YKa3aHHOM
NEPUOANYHOCTBHIO U B [TOCIIE0BATEIBHOCTH!

+ "Crpanuna BepxHero ypoBHs" -> "CTpaHuIla HUKHETO YPOBHS"
+ "Bumker 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 peannzoBaHa MojaepKKa CleUAIBHBIX CBOMCTB CTPAHMIL:
+ Container - cTpaHuLia ABJIAETCA KOHTEMHEPOM JUIsl HUKEJIEKAIIUX CTPAHULL;
« Template - crpanuna sBIsAeTCS MAOIOHOM JAJIs1 HUXKEJIEKAIUX CTPAHULL;
« Empty - mycTasi, HeaKTUBHAs1, CTPAHULIA; 3TO CBOMCTBO HUCIIOJIB3YETCSI COBMECTHO CO CBOMCTBOM
Container 1Jis1 OpraHU3aluy JIOTHYECKUX KOHTEHHEPOB.

Ha ocHoOBe 3THX CBOWCTB peaqn30BaHbl CIEAYIOUINE TUITBI CTPAHMUIL:
- Standard - CrangaptHas cTpaHula (HE YCTAaHOBIIEHO HHM OJIHO W3 CBOWCTB). SBisiercs
ITOJIHOLICHHON KOHEYHOU CTPaHULIEH.
+ Container - IloqHOLIEHHAs CTpaHUIIA CO CBOMCTBOM KOHTeWHepa (Container).
- Logical container - Jlormdeckwii KOHTEWHEp, (AKTUYECKH HE SIBISIFOIIUNCS CTpPaHUIICH
(Container|Empty). BpInonmHsSeT CBONHCTBO MHPOMEXYTOYHOTO U TPYHIHUPYIOIIETO 3JIEMEHTa B
JIepeBE CTPAHMII.
« Template - Ctpanuna mabnon (Template). Uncras maOioHHAs CTPAaHWIIA HUCIIOIB3YETCS IS
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 - 0O)KUIaEMOE COOBITHE;

+ evSrc - myTh BIIOKEHHOTO BUKETa-UCTOYHUKA COOBITHS;
« com - KOMaH/la CECCHH;

. prm - NapameTp KOMaHJbl.

Peam3oBaHbl ClieyrOIINE KOMaH/IbI:
« open - OTKpbITHE CTpaHUIBl. OTKpBIBacMast CTpaHHUIlA YKA3bIBACTCSA B MapaMeTpe <prm> Kak Ha
MpsIMYIO, TaK U B BUJE mabnoHa (Hampumep: /pg_so/1/%/*).
« next - OTKpBITHE cheayolei crpanuibl. OTKpbIBacMas CTpaHUIA YKAa3bIBACTCS B IMapameTpe
<prm> B BHJI¢ a0J0Ha (Hanpumep: /pg_so/*/*/3).
« prev - OTKpbITHE TIpeablayliei cTpanuibl. OTKpbIBacMas CTpaHHIIA YKa3bIBACTCS B IMapaMeTpe
<prm> B BHjI€ abioHa (Harmpumep: /pg_so/*/*/3).

CrnenuanbHble CUMBOJIBI IIA0JIOHA PACIIM(POBBIBAIOTCS CIEIYIOIUM 00pa3oM:
- pg so - mpsMoe uMs TpeOyemoil crTpaHuibl ¢ TmpedukcoM. TpedyeT o00s3aTeNIbHOTO
COOTBETCTBHS M UCIIOJIBb3YETCS A UACHTU(DUKAIIMY MPEABIAYIIEH OTKPBITOM CTPAHMIIBI;
« [ - UMs HOBOH cTpaHuIBl B obmeM mytH 0e3 mpedukca. MrHopupyercss mpu OOHApYKEHUU
MPEbIAYIIEH OTKPBITOM CTPAHUIIBI;
« * - crpanuna OepéTrcst ¢ UMEHH NPEIbIAYIIEH OTKPHITON CTPAHUIIBI MM MOJCTABISAETCS MepBast
JIOCTYTIHAsI CTPaHMIIA, €CJIU MPeIbIAyIas OTKPbITasi CTpaHUIA OTCYTCTBYET;
+ 8 - yka3zpIBaeT Ha MECTO OTKpPBITOH CTpPaHHUIbl, OTHOCUTEIHLHO KOTOPOH HEOOXOJUMO HCKaTb
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:
Komanpa: open:/pg_so/*/gkadr/*
beuno: /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/*/*/$
beuno: /pg_so/pg 1/pg mn/pg 1
Cramno: /pg_so/pg_1/pg mn/pg 2

B kauectBe mpumepa mpuBenéM clieHapuil oOecrieyeHHs paOOThl IVIABHOW CTpaHMIbI MHTepdeiica

IIOJIB30BATECIIA:
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:/so4:open:/pg _so/4/*/*
ws_BtPress:/so5:open:/pg_so/5/*%/*
ws_BtPress:/so6:open:/pg _so/6/*/*
ws_BtPress:/so7:open:/pg _so/7/*/*
ws_BtPress:/so8:open:/pg _so/8/*/*
ws_BtPress:/so9:open:/pg so/9/*/*
ws_BtPress:*:open:/pg control/pg terminator

B cBsi3ke ¢ BhIIEONMMCAaHHBIM MEXaHU3MOM Ha cTopoHe Bu3yanuzaiuu (RunTime) moctpoena noruka,
perynupytomiasi, KakuM o0pa3oM OTKpbIBaTh CTpaHUIlbl. JIOorMka mocTpoeHa Ha CIEAYIONIUX aTpuOyTax
6a3oBoro anemenTa "Box":

+ pgOpen - Ilpusnak "CtpaHuna oTkpbiTa'.

+ pgNoOpenProc - Ilpuznak "VcnoaHATh CTpaHUILY JaXe €CJIM OHA HE OTKpbITA'.

« pgOpenSrc - CoaepXUT aapec BUIKETAa WIM CTPAHUIBI, OTKPBIBIIEH Tekyllyr. B ciydae
BJIO)KEHHOTO KOHTEMHEPHOI'O BMJIKETA 3[€Ch COAEPKUTCS aJpec BKIOYaeMoul crpaHuubl. [ns
OTKPBITHS CTPAHUIIBI U3 CKPHUIITA JOCTATOYHO 3/1€Ch YKa3aTh aJpec BUKETAa-UCTOYHUKA OTKPBITHSI.
« pgGrp - I'pynna ctpanun. Mcnonb3yercs i CBA3KUM KOHTEHHEPOB CTPAHUIl CO CTPAHUIIAMU B
COOTBETCTBHH C OOIIEH IPyIIOH.

Jloruka onpenenenus criocoda OTKPBITHS CTPAHUI] padOTaET CICTYIONTIM 00pa3oM:
+ ©CJH CTpaHHWIla UMEeT Trpynmny "main" WK COBMAJaeT ¢ TPYNION CTPAaHUIBI B IIIaBHOM OKHE
WJTU HET CTPAHUIIBI HA TJIABHOM OKHE, TO OTKPBIBATh CTPAHUILY B TJTABHOM OKHE;
+  ©CJIM CTpaHMIIa UMEET TPYIIY, KOTOpasi COBMAIAET C TPYIION OJHOTO U3 KOHTEHHEPOB TEKYIIIEH
CTpPaHUIIBI, TO OTKPHITH B 3TOM KOHTEHHEPE;
+ €CJIM UCTOYHUK OTKPBITUSl CTPAHUIBI COBIAJAET C TEKyIleH CTpaHULIEH, TO OTKPHITH B BUJE
JOTIOJIHUTEIBHOTO OKHA HAJl TEKYILEW CTPAHULIEH;
. TepeaaTh BBI30B Ha 3alPOC OTKPBHITHS JTOTOJHUTEIBHBIM OKHaM C 00paOOTKOHN y KaKJIOTO IO
MIEPBBIM TPEM MYHKTaM;
+ ©CITM HHUKTO W3 POJCTBEHHBIX OKOH HE OTKPbUI HOBYIO CTpPaHMILYy, TO OTKpBITh €€ Kak
POJICTBEHHOE OKHO TJIaBHOT'O 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.

Daitn  PepakTvposadke  Bug  MNomowp  QTStarter

88000 ZX Ll 200 80
Vi [+]

= g Nemo cTaHuma
% Basbl gaHHsx
lﬂf, besonacHoCTE | Mposkt | CTpadiusl | Mime ganHeie | CTunm l
3 TpaHcnopTel
o TpaHCnopTHEIE NPOToKOME CTHNE: [Defaurt |v]
/| CBop gaHHbIx
| Apxuebl
4 CrepansHee CeoficTea:
A NonbaosaTtenbcke MHTepdEdck! Il | LT I |
PaBouMi NoNb30BaTENBCKMA MH
g CHETEMHBIA KoHGMypaTopR (WE 1 |backColor  gray
B , JEVHOK Cpegbl BUIYanMsaLim v
= fMpoekm:
g My nnel CHamM3a0MA
I AGLKS
butnyomexa sydxemos:;
Ceanc:
DYHELIL;
CHUCTEMHBIN KoHgMypaTop (AT
QT GUI nyckaTens
DuHanmudeckiail WEB koHdiin r‘g.l'pE.E

Pabioumid NoNe30EaTENLCKMA MH] ™

Mpoekm: AGLKS

Mms: [ Default

o-&-5-E-F-8-B-H

Jiroman]

Puc. 3.3 Bxnaaka "Ctunu" cTpaHuIilbl KOHQUTYpAITUH IPOCKTA.
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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 coObITUI JODKEH paboTaTh, UCMONB3YS KapThl coObITHH. Kapra coObiTHil - 3TO crmcok
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 Ha)KaTHsI KHOIIKYU - ws_BtPress;
« KiIaBHIIHBIE cOOBITHS (Tpedukc: key ) - Bce COOBITHS OT KJIABHATYphl W MBIINIA B BHIE -
key presAltl;
* TIOJIb30BATENIbCKUE COOBITHA (TIPEPUKC: USr ) TEHEPUPYIOTCS IOJIb30BATEIeM B IpoIerypax
00cuéTa BUKETOB;
* ManupoBaHHbIE COOBITUSA (PEPUKC: map ) - COOBITHS, MOTYUYECHHBIE U3 KApThl COOBITHIA.

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 - yTh K IOYEPHEMY DIIEMEHTY, CTeHEPHUPOBABIIIETO COOBITHE.

B Ttabmune 3.4 mpuBenéH mepevyeHb CTAaHIAPTHBIX COOBITHH, MOAJEPXKKAa KOTOPHIX MOJDKHA OBITh
obecrieueHa B Buzyanmsaropax CBY.
Taoauua 3.4. CtannapTHbie COOBITHS
Id ‘ Onucanue
Knasuamypnuvie coomimus: Key_[pres|rels][Ctrl|Alt|Shift] {Key}

*SC#3b CKaH KOJI KJIaBUIIIH.

*#2cd5 Ko HeMMeHOBaHHON KJIaBUIIIH.

*Esc "Esc".

*BackSpace VYV nanenus npeaplaynero cuMpoga - "'<-".
*Return, *Enter Bsog - "Enter".

*Insert Bcraska - "Insert".

*Delete VY nanenue - "Delete".
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Id Onucanue
*Pause [Tay3a - "Pause".
*Print [Teuats skpana - "Print Screen".
*Home Hom - "Home".
*End Komner - "End".
*Left Bneso - "<-".
*Up Bgepx - "
*Right Bmpago - "->".
*Down Bams - V'
*PageUp Crpanunbl BBepx - "PageUp".
*PageDown Crpanuus! BHU3 - "PageDown".
*F1 - *F35 OyukuuoHanbHas kinasuma ot "F1" no "F35".
*Space [TpoGen - '".
* Apostrophe Amoctpad - "
*Asterisk 3BE3710UKa HA TOMOTHUTEIHEHOM T10JI€ KIIaBUATYPHI - '*'.
*Plus [1mr0c Ha JOMOTHUTENBHOM MOJIE KJIaBUATYPHI - +'.
*Comma 3amsgrag - ',
*Minus Mumnyc - '-'.
*Period Touxka - ".".
*Slash Hakmonnas uepra - '\,
*0 - *9 [udpa ot '0' 10 '9".
*Semicolon Touka ¢ 3amgToii - ";'.
*Equal PaBno - '='.
*A-*Z KnaBumm OykB natunckoro andasura ot 'A' 1o 'Z'.
*BracketLeft JleBas kBajparTHas ckoOka - '['.
*BackSlash OOpatHast HaKJIOHHAs JUHUA - '/'.
*BracketRight [TpaBas kBagpaTHas ckooOka - ']'.
*QuoteLeft JleBas kaBbIuKa - "'.

Cobvimus kraguamypHo2o goxyca.

ws_FocusIn

®DOKyC MOJy4EH BUIKETOM.

ws_FocusOut

@DoKyc yTepsiH BUIKETOM.

Mbuviuunsle cobvimus:

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

HamaTa/OTnymeHa KHOIIKa MBIIIIH.

key mouseDbIClick

JIBoliHOE HaKaTHE JIEBOM KHOIKH MBIIIH.

Cobvimus Keumupoearhusl Ha CMOpPOHRE sU3yaiusamopda.

ws_alarmLev

KButupoBanue Bcex HapyleHUI BCEMU CIOCO0AaMU YBEIOMJICHUSI.

ws_alarmLight

KBI/ITI/IpOBaHI/Ie BCECX HapymeHI/Iﬁ YBCAOMIICHUA MHTaHHEM/CBETOM.

ws_alarmAlarm

KBI/ITI/IpOBaHI/Ie BCEX HapymeHI/II\/'I YBCAOMIICHUSA I'YIKOM.

ws_alarmSound

KButupoBanue Bcex HapylIeHUN YBEIOMIIEHUS 3BYKOM/PEUbIO.

Cobvimus npumumusa snemenmapnoi gpueypol ElFigure:

ws_Fig[n][Left|Right|Midle]

‘AKTI/IB&HI/IH ¢burypsl (3aJIMBKH) [n] KIABUIIEH MBIIIIH.

Cobvimus npumumuea s1emenmos ¢popmol FormEl:

ws_LnAccept

‘YCTaHOBHeHO HOBOC 3HAUCHHUEC B CTPOKE BBO/JIA.
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Id Onucanue
ws_TxtAccept M3MeHeHo 3HaueHHEe peslakTopa TeKCTa.
ws_ChkChange Cocrosiaue (raxka U3MEHEHO.
ws_BtPress Knonka Haxara.
ws_BtRelease KHonka otnyieHa.
ws_BtToggleChange M3MeHeHa BIaBICHHOCTh KHOIIKH.
ws_CombChange N3meneHo 3naueHue mosis BeIOOpa.
ws_ListChange N3MeHeH Tekyluii 3JIEMEHT CIUCKa.
ws_SliderChange N3MmeHeHne moIoKeHus ciiaiaepa.
Cobvimus npumumusa meoua-konmenma Media:
ws_MapAct{n}[Left|RightMidle] ‘AKTI/IBI/IpOBaHa Meara-00IacTh C HOMEPOM {n} KJIaBHUILEH MBIIIH.

CoObITHSA  SBIAIOTCS OCHOBHBEIM MEXaHU3MOM YBCAOMIICHHA W AKTHUBHO HCIIOJB3YIOTCA  JJIA
OCYILICCTBJICHHUA B3aHMOHCﬁCTBHH C IIOJIB30BAaTCJICM. I[J'ISI 06pa6OTKI/I COOBITHI NpeaAYCMOTPCHBI [IBa
MCXaHU3Ma: CHCHAPHHU YIIPABJIICHUSA OTKPBITUCM CTpaHUWIl U BEIYUCIIUTCIIbHAA MMPOLCAYypa BHKETA.

Mexanusm "CrieHapuu yrpaBlIeHUS OTKPBITHEM CTpaHUIl' OCHOBaH Ha 0a30BOM aTpUOyTe BHKETa
"evProc" u geranpHO onucaH B pazzaeine 3.2.

Mexanusm "OOpaboTka COOBITHII C TOMOIILI0 BBIYHUCIUTEILHONW MPOIEAYphl BHKETA" OCHOBAaH Ha
aTpubyte "event" U MOIH30BATETHCKOM MPOIEAYPE BBIYUCICHUS HA OJTHOM U3 S3BIKOB MMOJIH30BATEIHECKOTO
nporpammupoBanuss OpenSCADA. CoObiTusi 1m0 Mepe MNOCTYIUICHHs] aKKyMyJIUpyroTcs B aTpulyrte
"event" 10 MOMEHTa BBI30Ba BBIUMCIHTEIBHOW MpOLEAyphl. BeIUMCIUTENbHAS MPOLIETYpa BBI3BIBACTCS C
YKa3aHHOW MEePUOAMYHOCTHIO BBIUMCICHUS BHJDKETA W TOJydaeT 3HaueHwe arpuOyrta "event" B BHIE
cnucka coObITUi. B mpoueaype BbIYMCIEHHUS MOJB30BaTEb MOXKET: NMPOAHAIU3UPOBaTh, 00paboTaTh U
UCKITIOYUTh 00pabOTaHHBIE COOBITHS M3 CIHUCKA, a TakKkKe J00aBUTh B CIIMCOK HOBBIE COOBITHS.
OcraBmmecss I1MOCJIE€ WCIIOJHEHUS TPOIEIYypPhl COOBITHS, AHATM3UPYIOTCS Ha IPEAMET COOTBETCTBUS
YCIIOBUSIM BBI30Ba CIIEHApHUEM IEPBOTO MEXaHM3Ma TOCJIE Yero OCTABIIMECS COOBITUS MEPeNaloTcs Ha
BEPXHUU 10 UEPAPXHUU BUJDKET JJII 0OpaOOTKH MM, TIPH 3TOM OCYIIECTBISICTCS KOPPEKITUS ITyTH COOBITUI
B COOTBETCTBUM C HUe€papXHueil MPOHUKHOBEHHUS COOBITHS.

Conepxumoe arpudyta "event" sBisieTcss CUCKOM coObITHIA (hopMaTa <event>:<evSrc>, ¢ COOBITHEM
B oTnenpHOM cTpoke. IlpuBeaém mpumep mporeaypsl 00paOoTKHM cOObITHH Ha Java-mogoOHOM SI3bIKE
10JIb30BaTeNbekoro nporpaMmmupoBanust OpenSCADA:

using Special.FLibSYS;
ev_rez = "";

off = 0;

while (true)

{

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

if( sval == "" ) break;

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

else ev_rez+=sval+"\n";

}

event=ev rez;
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3.5. Curnaaunszanus

BaxHbIM 3reMeHTOM Jr000ro uHTepdeiica BU3yaau3aliy SIBISETCS YBEJOMIICHHE IMOJB30BATENs PO
HapylleHus - curHanuszauus. [l ynpolueHus: BOCHPUATHS, a TakkKe B BHUAY TECHOH CBA3HOCTH
BU3yaNU3allMM M YyBEJOMJICHHs (KaK MpPaBUJIO YBEAOMJIGHHE JIOMOJHIET BU3YaJIHM3alMI0) PpEIICHO
UHTETpUpoBaTh MHTEp(delic yBemomieHus B wHTepdelic Buzyamusanun. [Jiss 5TOro BO BCEX BHIDKETax
npeaycMaTpuBarOTCs JBa JOMOJHUTENbHBIX aTpuOyTa (ypoBHsS ceaHca): "alarm" u "alarmSt". AtpuOyt
"alarm" ucnonw3yercs as GopMHPOBaHUS CUTHAIA BUPKETOM B COOTBETCTBHH C €T0 JIOTHKOW, a aTprOyT
"alarmSt" ucnonb3yeTcs U1 KOHTPOJIS 3a (PAKTOM CUIHAJIM3allMK BETBH JIEPEBa CEaHca MPOEKTa.

Atpubyt "alarm" siBisieTcs CTpOKOH U BMeeT cienyromuid Gopmar: {lev|categ|message|type|tp _arg)

I'ne:
+ lev - ypoBeHb cuUrHaNmM3auu: ynucio ot 0 mo 255;
. categ - KaTeTOPHs CUTHAJIA: TTapaMeTp MOJICUCTEMBI cO0pa, 0OBEKT, MyTh WM KOMOWHAIINS;
+ message - COOOIICHNE CUTHATN3AIUY;
* lype - TUIIBI yBEIOMJICHUS (BU3YyalbHOE, I'YJJOK U peub); popMHUpyeTcs B BHUJE LIEIOT0 YUCIA,
coJiepkaniero Quiark crnoco0oB YBEIOMIICHHI:
« 0x0I - Bu3yanbHas;
«  0x02 - rynok, yacto npoussoaurcs yepe3 PC-speaker;
« 0x04 - 3ByKOBOHM curHai W3 (Qaiiyia 3ByKa WIM CUHTE3 PEUM; eciau B <tp arg> yKa3zaHO
UMsI pecypca 3BYKOBOTO (paiiyia, TO BOCIPOM3BOAMTCS MMEHHO OH, MHA4e BBITOJHSICTCS
CHUHTE3 pe4H U3 TeKCTa YKAa3aHHOTO B <message™.
. Ip_arg - apryMeHT TUIIa; UCTIOJIB3YETCS B CIIydae OCYILECTBIICHUS 3BYKOBOW CHUTHAIM3ALNU IS
yKa3aHUs pecypca 3ByKOBOTO curHaiia ((haiis 3BykoBoro ¢opmara).

ATpubyt "alarmSt" sBisieTCs 1eNBIM YHCIOM, KOTOPOE OTpa)kaeT MaKCHMaJbHbII YpOBEHb CUTHANA U
(dakT KBUTUPOBAHMS BETBH JiepeBa ceaHca npoekTa. dopmMar unciaa UMEeT CIeIyIOIUNi BUL:

+ mepBsli Oaift (0-255) xapakTepusyeT ypoBeHb CUTHAJIA BETBHU;
- BTOpOH OaliT yKa3pIBaeT THI yBEJOMJICHHUS (TakKe Kak U B aTpudyte "alarm");
« TpeTud OalT yKa3plBa€T TUI HECKBUTHPOBAHHOI'O YBEIOMIIEHHUS (Takke Kak U B arpudyre
"alarm");
« TepBbI OUT yeTBEPTOro OailiTa MMEET CreluaIbHOE Ha3HayeHHe, YCTaHOBKa 3TOro Owura
aBIsieTcsa (PaKTOM KBUTUPOBAHMS YBEIOMJICHUH yKa3aHHbBIX MEPBBIM OaiiTOM.

@®opmupoBaHMe CHIHAJMa M MOJYy4YeHHe ero Bu3yanu3aTopoM. DopMupoBaHHe CHUrHalIa
IPOM3BOJUTCS CAMUM BHJKETOM IyTEM YCTAaHOBKHM COOCTBEHHOTO aTpuOyTa "alarm" HyXHBIM 00pa3om, U
B COOTBETCTBHHM C HUM YCTaHaBiHMBaeTcss aTpuOyr "alarmSt" Tekymiero W BBIIIECTOSIIUX BHJKETOB.
BusyanuzaTopsl NOIy4aroT yBEIOMICHHE O CUI'HAJIE C TOMOIIBIO CTaHIaPTHOTO MEXaHNU3Ma YBEJOMIICHHUS
00 M3MEHEHUH aTpuOyTOB BHJIKETOB.

Takoil MexaHU3M MpPEIOCTaBIsAET BO3MOKHOCTh (POpMHpPOBATH MHTEPQEHCHl CUTHAIM3ALUU KaK Ha
ypoBHe nojcuctemsl "CO0p AaHHBIX", TaK U IPSMO HA YPOBHE NPE/ICTABIICHUS.

VYuureiBasg TO, yTO 00paOOTKa YCIOBUH CHUTH&JIM3AlMM OCYIIECTBISETCS B BHJIKETAX, CTPAHULIBI,
coJepxalie 0ObEKTbl CUTHAIM3ALMHU, JTO0JKHBI UCHIOJIHATHCA B (JOHE, HE 3aBUCUMO OT OTKPBITOCTH HX B
JAHHBI MOMEHT. DTO OCYIIECTBIISIETCS IMYTEM YCTAaHOBKH (pyrara UCTIOJIHEHHSI CTPAHUIIBI B (JOHE.

XOTsI MEXaHW3M CUTHAJIU3alMU U TOCTPOEH B Cpelie BU3yalM3allid, BO3MOXHOCTb (POPMHUPOBAHUS
HEBU3YaJIbHBIX JJIEMEHTOB CHUTHAIU3ALMKM OCTAETCA, HApUMEp, IyTEM CO3JaHUSA CTPaHULbI, KOTOpas
HUKOTJ1a HE OyJIeT OTKPbIBAThCSI.

KButupoBanne KsutupoBaHue MpOM3BOAMTCS IMyTEM YKa3aHWS KOPHS BETBH BUKETOB W THIIOB
YBEJIOMJICHHS. JTO MO3BOJISIET PEaJM30BaTh KBUTHPOBAHMWE HA CTOPOHE BU3yalHM3aTopa Kak IO IpyIam,
HarpuMep, MO0 OOBEKTaM CHTHAIM3AINM, TaK W HHIUBHAYAJbHO MO OOBeKTaM. [Ipum 3TOM MOKHO
HE3aBUCHMO KBUTHPOBATh pas3HbIC THIBI CHUTHAJIM3AIMHA. YCTaHOBKA KBUTHPOBAHUS MPOU3BOIUTCS
npocTtoil Moaudukanueit arpudyra "alarmSt".
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[Tpumep ckpunra it paboThl ¢ CUTHATAMU NIPUBEAEH HUXKE:

//BuimesieHre bakTa HaJMUMA CUTHAJM3ALMM Pas3HBIX CIOCOOOB YBEIOMIIEHMSI
cvt _light en = alarmSt&0x100;

cvt alarm en = alarmSt&0x200;
cvt sound en = alarmSt&0x400;
/ /BelmesieHue bakTa HaJIN4umsa HECKBUTUPOBAHHLIX CUTHANMBAUNWIA  Pa3HBIX criocobosB

YyBEeIOOMJIEHUS
cvt light active = alarmSt&0x10000;

cvt_alarm active alarmSt&0x20000;

cvt _sound active = alarmSt&0x40000;

//0BpaboTka COBHITMM  KHOINOK  KBUTMPOBAHMA U  KBUTUPOBAHME  pPas3HEIX CIOCOBOB
YyBEeIOOMJIEHUM

ev_rez = "";

off = 0;

while (true)

{

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

if( sval == "" ) break;

else 1if( sval == "ws BtPress:/cvt light" ) alarmSt = 0x1000001;
else 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 pasmenenust moctyma k uHTepdeiicy BY u ero coctaBmsitonuM Kaxablid BUHKET COJECPKUT
nHGOPMAIIUIO O BIAJENbIIe, €ro TPyIe U mpaBax noctymna. [IpaBa qocTyma 3amuchIBarOTCs, KaK MPHHSITO
B cucreme OpenSCADA, B Buae Tpuansl: <noav3osameinb>><epynna><ocmaibHvle>, TIAE KaKIbIi
AJIEMEHT COCTOMT U3 TpE€X mpu3zHakoB pocryna. Jlns snementoB CBY mnpussTta crnenyromas Hx
WHTEpHpEeTaus:

« 7' - mpaBO HA IPOCMOTP BUJIKETA;
« 'w'-mpaBo Ha KOHTPOJb HaJ BUIKETOM.

B pexume pazpabotku ucnonb3yercs npoctas cxema goctyna "root. ULRWRWR ", yto o3nauaer -
BCE I0JIb30BATEIM MOTYT OTKPBIBaTh U MPOCMATpUBATh OMOIMOTEKH, UX KOMIIOHEHTBI M IPOEKTHI; a
pPeAaKTHPOBATH MOTYT Bce Tob3oBaTesm rpymibl "Ul" (onk30BaTenbckue HHTEPQEHCHI).

B PEKUME UCIIOJTHCHUA pa60TaIOT IIpaBa, OITMCAHHBIC B KOMITIOHCHTAaX I/IHTepQ)eﬁca.

3.7. Cesi3bIBaHHe C JMHAMHUKOM

Jlns mpemocTaBieHUs aKTyaldbHBIX JaHHBIX B WHTEpQEHC BH3yaln3aIliu JOJDKHBI HCIOJIb30BaThCS
nanublie nojacucreMsl "Coop ganusix (DAQ)". [Ipuposa 3TUX TaHHBIX CAEAYOIIAs:
1. mapameTpsl, coepiKaimue HEKOTOPOe KOJIWYECTBO aTpUOyTOB;
2. arpuOyThl TapaMeTpa MOTYT MPEAOCTABNIATH JaHHBIE YeThIpEX THMOB: Jlornmueckuit, Llensii,
BemectBennsiit 1 CTpOKOBBIIA;
3. arpuOyThl MapaMeTpa MOTYT UMETh UCTOPUIO (apXUB);
4. atpuOyTHI MapamMeTpa MOTYT OBITh Ha YTEHHE, 3AIKCh U C TIOJTHBIM JOCTYIIOM.

VuuteiBas HepBBIfI ITYHKT, HY>XHO 00ecneyuTh BO3MOKHOCTD I'pylnIroBoro Ha3Ha4CHUA CCbIJIKH. I[J'Iﬂ
9TOI'0 UCIOJIBb3YEM KOHICIIHNIO JOT'MYCCKOr0 YPOBHA.

B cooTBeTcTBHU € TyHKTOM 2 CBSI3U 00€CIIEUNBAIOT IPO3pAaYHOE IPE0Opa30BaHUE TUIIOB U HE TPEOYIOT
CHeLMANTbHON KOH(PUTYypaAIIH.

Jnst ynoBneTBOpeHUsT BO3MOKHOCTH JIOCTyNa K apXWBaM B COOTBETCTBHU C IIYHKTOM 3 CBSI3U
BBITIOJHSIOT IPOBEPKY TUIAa aTpulyTa W, B cilydae MOIKIIOYeHHs K "Ajpecy”, B 3HAUCHHE MOMEIIAETCs
aJipec CBS3H.
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B tepmunax CBY, nmuHamuueckue CBS3M M KOHPUIYpalHsl AUHAMUKHU SBIISIOTCS OJHHUM IPOILIECCOM,
JUIs  ONMHCaHWs KOH(MUTYypallud KOTOPOro TIpexycMaTpuBaeTcst Bkiagka "OOpaboTka" BHIKETOB
(puc.3.7.a). Bxnaaka copepXHuT TabMUIy KOH(QUIypallu CBOWCTB aTpuOyTOB BHJKETAa U TEKCT
IpOLETypbl BEIYUCICHHUS BUIDKETA.
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Puc. 3.7.a Bxnaaka "O6paboTtka" cTpaHuIilbl KOHGUTYpAIlUX BUIKETA.

Kpowme noseii koHpurypanuu atpuOyToB B Tabiuie npeaycMmarpuBaercs: KojoHka "OOpabotka", mis
U30MpaATEeIHLHOTO HCIIONIB30BaHUS aTpHOyTOB BH/DKETOB B BBIUYMCIUTENBHONW NPOIEAypEe BHIDKETA, H
kononku "Kondurypanus" u "KoHpurypanunoHHbsii ma0moH" 115l OmUcaHusi KOH(PUTypaIuu CBS3EH.

Ecnu B xonmonke "OOpaboTka" CTOHT true, TO B BRIYUCIUTEIHHON HPOLEIYpPEe CTAHOBUTCS JOCTYITHOM
nepemMeHHas {udenmuguxamop euddcema,} {uoenmuguxamop cmpoku}, Hanpumep cw_value.

Kononka "Kondurypanus" mo3BosseT yka3zaTb TUI CBSI3U JUIsS aTpuOyTa BUDKETA!
« Illocmoaunnas - BO BKJIAJKE CBSI3eH BUKETA MOSBISIETCA II0J€ YyKa3aHUS IOCTOSHHOM,
Harnpumep, 0co00ro I[BETa WM 3aroJI0BKa AJIs MAOJOHHBIX KaJpOB;
+  Bxoonas ces3v - CBA3b ¢ AMHAMUKOMN TOJIBKO JJISl YTEHUS;
+  Buvixoonas ceés3v - CBsI3b C JUHAMUKOM TOJIBKO JUIs 3aITUCH;
+ [llonnas cea3vb - NOJIHAA CBSI3b C JUHAMUKOW (YTEHHUE U 3aIUChH).

Kononka "Kou¢urypanuuonuslii ma6ioH" MO3BOJSET OMHMCATh TPYHIbl JTHHAMUYECKHX aTpHUOYTOB.
Hanpumep, 310 Moryr ObIThb pa3Hble THIbl HapamerpoB mnozacuctemsl "DAQ". Kpome Toro, mpu
KOPPEKTHOM (POPMHPOBAHUHU ATOTO OIS pabOTaeT MEXaHW3M aBTOMATHYECKOTO Ha3HAYCHHS aTpHOYyTOB
IpU yKa3aHUU TOJBKO mapamerpa mnonacucreMmbl "DAQ", 4ro ympomaer M yCKOpsieT MpOLECcC
KOHpurypanuud. 3HAa4eHHE OTOM  KOJOHKM  umeeT  ciuemytommid  dopmat:  <I[lapamerp>|
<HUnpenTudgurkarop>, rie:

«  <[lapamemp> - rpymnna atpulyTa;
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«  <UHoemmucghuxamop> - uneHTUPUKATOP aTpuOyTa, UMEHHO ITO 3HAUEHUE COMOCTABISIETCS C
aTpubyramu napamerpoB DAQ mpu aBTOMaTHYECKOM CBSI3BIBAHHH TIOCJIE YKa3aHHs TPYIIIOBOM
CBSI3H.

YcraHoBKa CBsI3€i MOKET ObITh HECKOJIBKMX THUIIOB, KOTOPBIN onpezensercs npeduxkcom:
« wval: - Tlpsmas 3arpy3ka 3HaUeHHUs dYepe3 MexaHu3M cBsizeld. Hampumep, cBsizb: "val:100"
3arpyxaer B arpuOyr Bumpkera 3HaueHue 100. Yacto wucmonb3yercs B Cilydae OTCYTCTBHS
KOHEYHOM TOUYKH CBSI3U C LIEJIbIO MPSMOM YCTAaHOBKH 3HAYECHHS.
« prm: - Cpsi3p Ha aTpuOyT mapaMeTrpa WM IapamMeTp B LEJIOM, AJii TPYIIbl aTpuOyToB,
noacucrembl  "COop  mamnbix".  Hampumep, cBsa3p  "prm:/LogicLev/experiment/Pi/var"
OCYIIECTBJISIET AOCTYN aTpuOyTa BUDKETA K aTpuOyTy mapamerpa nojcucteMsl "Coop faHHBIX".
+ wdg: - CBsi3p Ha aTpuOyT APYroro BUPKETAa WIM BHIDKET B IIEJIOM IJISl TPYIIIBI aTpUOYTOB.
Hampumep, cBss3p "wdg:/ses AGLKS/pg so/pg 1/pg_ggraph/pg 1/a _bordColor" ocymecTBusieT
JOCTyM aTpuOyTa OJHOTO BHJDKETAa K aTpuOyTy npyroro. Ha gaHHBIII MOMEHT 3TOT THII CBSI3U HE
NpeJHa3HaYeH JJIsl YCTAHOBKM IOJb30BATENIEM BPYYHYIO, @ YCTAaHABIMBACTCS aBTOMATHYECKU B
pEeXHUME TUHAMHYECKOTO CBSI3bIBAHMS!

O0paboTka CBS3€H MPOUCXOIUT C MEPUOTUTHOCTHIO BEIUMCICHHS BHIKETA B MOPSIJIKE:
+ llonyuyeHne TaHHBIX BXOJIHBIX CBSI3EH.
+ BbINoTHEHUE BBIYUCICHUS CKPUIITA.
« llepenaya 3HaY€HUI 1O BBIXOIHBIM CBS35IM.

Ha puc. 3.7.b npencraBnena BkIagka CBsi3el ¢ TPYNMIIOBHIM Ha3HAYCHHEM aTPUOYTOB MYTEM YKa3aHUS
TOJILKO TIapaMeTpa, a Ha puc. 3.7.C C HHAWBUIYaTbHBIM Ha3HAYCHHEM aTPHOYTOB.
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Puc. 3.7.b Bknaaka "Cssizu" cTpaHullsl KOHGUTYpalMK BUDKETA ¢ TPYNIOBBIM Ha3HAUYE€HHUEM aTpuOyTOB
IIyTEM yKa3aHHsI TOJIBKO IIapameTpa.
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Puc. 3.7.c Bknaaka "CBs3u" cTpaHuliibl KOHGUTYpalluKd BUDKETA C MHIUBUTYaJIbHBIM Ha3HAYCHUEM
aTpuOyTOB.
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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 Bxiagka "Csizu" cTpaHuIlsl KOHQUTYpAITUU KOHTEHHEpa BUKETOB, BKITIOYAIOIIETO BU/KETHI
CO CBSI3SIMU.

W3 BbIIIECKa3aHHOTO BUIHO, YTO CBS3M YCTAHABIMBAIOTCS MOJIb30BATENIEM B Mpoliecce KOHPUrypaluu
untepdeiica. OgHako, AN MPEAOCTABICHHUS BO3MOXKHOCTH CO3/IaHUSl KaJpOB OOIIEro Ha3HAYeHUsS C
GyHKIMEH TpeIoCcTaBlIeHUs IETATM3UPOBAHHBIX JAHHBIX PAa3HBIX UCTOYHHKOB OJHOTO THUIA HEOOXOIUM
MEXaHM3M JMHAMHUYECKON YCTAHOBKM CBsA3eH. Takoil MeXaHM3M NpeayCMaTpUBAETCS IMOCPEIACTBOM
3ape3epBUPOBAHHOTO KIIIOYEBOTO HIeHTH(UKaTopa "<page>" rpymmbsl aTpuOyTOB CBsi3ed Yy KaJapoB
o0uIero Ha3Hau€HUs W JAMHAMUYECKOE Ha3HAaueHUe CBsizel ¢ uaeHtudukaropom "<page>" B mporuecce
OTKPBITHS Ka/ipa OOIIETO Ha3HAYEHUSI CUTHAJIOM OT JPYTOro BUJDKETA.

Paccmotrpum mpumep, xorga mmercs kaap oOmiero HaszHadeHus "llaHenmb KoHTponst rpadukom" u
MHOkecTBO "I'padpukoB" Ha pa3HbIX Kajapax. "[lanens KoHTpOIsS TpaduKoM" UMEET CBSI3U ¢ IIabJIOHAMMU:
+ tSek -> "<page>|tSek"
+ tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
+ valArch -> "<page>|valArch"

[Tpu sTom kaxabiil Bumket "I'padux" umeer arpulythl tSek, tSize, trcPer u valArch. B ciydae Bri3oBa
curHasnia OTkpeiTusi "llanenm xonTposiss rpaduxkom" wu3 moboro Bumkera "I'paduk" mnpoumcxomut
cBs3piBaHus aTpuOyTtoB "[lanenmn koHTposdsi rpadukoM" B COOTBETCTBUH aTpUOYTy, YKa3aHHOMY B
mabsone, ¢ arpudbyrom Bumkera "I'paduk". Kak pesynprar, Bce m3meHeHus Ha "IlaHenmum KoHTpoiis
rpaduxkoM" OyayT OTpakaThCsl Ha rpauKe NOCPEACTBOM CBSI3H.

B cinyuae Hammums y Bupkera "I'padux" BHeEmIHMX cBsizel Ha mapameTpbl moacuctemsl "COop
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naHubIX", cBs3u "IlaHenu koHTpoJs rpadukom” OynyT yCTaHABJIMBATHCS HAa BHEITHUH MCTOYHUK. Kpome
storo, ecnu y '"[lamenu koHTpons rpadukom" OyayT 3asBIE€HBl CBSI3M Ha OTCYTCTBYIOLIHE
HernocpeacTBeHHO y Bukera "['paduk" atpuOyThl, To OyaeT MPOU3BOAUTCS MOUCK HAa HAIWYHE TaKUX
aTpuOyTOB y BHELIHETr0 MCTOYHHUKA, NEPBOrO HAa KOTOPBIA YCTAHOBJIEHA INpsiMasi CBSA3b, BBIIOIHSISL, TEM

CaMBbIM, JOIMIOJTHCHHUE HEAOCTAOIIUX CBSI3CH.

I[J'IH HaraaaHoro I/I306pa)KeHI/IH OTOTO0 MEXaHU3Ma IIPUBCACHA Ta6J'II/II_Ia 3.7.

Taoauua 3.7. MexauusMm IHHAMUYECKOHN JIMHKOBKH.

ATpuoyTsI "IlaHes i KOHTPOJIA A ATpHOYTBI Pe3yabTHpyOmas cBsi3b WIN
" TPUOYTHI
rpaguxom' (maodJioH " " BHELIHEr 0 3HAYECHME CBA3YHLIErocs
. I'papuka " "
AMHAMHUYECKOH CBSI3M) ITapamerpa arpudyra
tSek (<page>|tSek) tSek - "I'padux".tSek
tSize (<page>|tSize) tSize - "I'paduk".tSize
trcPer (<page>|trcPer) trcPer - "I'padpuk".trcPer
valArch (<page>|valArch) valArch - "I'paduk".valArch
var (<page>|var) var var "ITapamerp".var
ed (<page>|ed) - ed "[Tapametp".ed
max (<page>|max) - - EVAL
min (<page>|min) - - EVAL
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3.8. [IpuMUTHBBI BUIAKETOB

JIro60i1 BHOBH CO371aBa€MbIif BUJIKET OCHOBBIBAETCSI HA OJTHOM M3 HECKOJIBKHX MPUMUTHBOB(KOHEUHBIH
AJIEMEHT BH3yajH3alMu) MyTEM YCTAaHOBKM POJCTBEHHOW CBSI3M Kak MPsSMO Ha MNPUMHUTHUB, TaK U
IIOCPEACTBOM HECKOJBKHUX IPOMEXYTOUHBIX IMOJIb30BATENbCKUX BHUIKETOB. Kaxaplii M3 INPUMUTUBOB
COJIEP’)KUT MeXaHu3M (JIOTMKY) MOJENH MAAaHHBIX. OK3eMIUIAp BHKETa XPaHUT 3HAYEHHs] CBOMCTB
KOH(QUTypHUpOBaHUS IPUMHUTHBA CHEIMATIBHO IS ceOsl.

B 3agaum mHTepdeiica BU3yanu3anuyd BXOAUT MOIAEPKKa U paboTa ¢ MOJIENBIO JaHHBIX MPHUMHUTHBOB
BUJKETOB. [IpUMHUTUBBI BUIKETOB JIOJIKHBI OBITh TIIATEIBHO MPOPAOOTaHbl U YHUDHUIIMPOBAHBI C LIENbIO
OXBaTUTh KaK MOYKHO OOJIbLIIE BO3MOKHOCTEN B KaK MO>KHO MEHBIIIEM KOJMYECTBE €1a00 CBA3AHHBIX JIPYT
C IPYroM II0 HA3HAYEHHUIO IPUMHUTHBOB.

B Tabnuue 3.8.a npuBeéH nepeueHb NPUMHUTUBOB BHJKETOB(0a30BBIX IJIEMEHTOB OTOOPAXKEHHUS).

Tab6umua 3.8.a. bubnuoreka NPUMUTUBOB BHIKETOB(0a30BBIX 3JIEMEHTOB OTOOPAKEHUS)

Id HaumenoBanue DyHKUMSA
[TpUMHUTHB SIBIIIETCS OCHOBOM ISl OTPUCOBKH AJIEMEHTAPHBIX
rpadudeckux GUryp co BCeBO3MOXKHOM KOMOMHAIMEH X B OJHOM
o0nekTe. [IpegycmarpuBaercst moJiepKKa CIEAYIOMINX
AJIEMEHTapHbIX (uryp:
+ JIunHus.
. DneMeHTapHbIe « Myra.
ElFigure
rpadguieckue GUrypol « Kpusas 6e3be.
+ 3ayMBKa 3aMKHYTOTO IIPOCTPAHCTBA.
st Bcex Gpuryp, conepkauiuxcs B BUKETe yCTaHABIUBAIOTCS
e/IMHbIE CBOMCTBA TOJIIMHBL, I[BETA U T.J., HO 3TO HE UCKIIIOYAeT
BO3MOYKHOCTH YKa3aHUsI BBIIICTICPEUHCICHHBIX aTPHOYTOB /IS
KaXI0U (GUTYPBI OTIIETBHO.
Bxirogaet noaepKKy cTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
- PenmaktupoBaHue CTpOKU.
+ PenmaktupoBanue Tekcra.
+  ®uaxok.
FormEl  |DnemeHThI (hOpMBI. - Knonxa.
+ Ilone BbIOOpa K3 criucka.
+  Chucoxk.
+ Cnaiiznep.
+ Crpoka npOoKpyTKH.
Text Texer DjeMeHT TeISCTa(MeTKI/I). XapakTepusyeTcsl TUIIOM HIpudTa, LIBETOM,
OpHUEHTAIINEH U BEIPABHUBAHUEM.
DneMeHT 0TOOpa)KEHUS! PaCTPOBBIX U BEKTOPHBIX N300paxeHHI
pa3IuuHBIX (HOPMATOB, IPOUTPHIBAHUS AHUMHPOBAHHBIX
Media Menua M300paKeHHM, MPOUTPHIBAHUE ayIU0 (PPAarMEHTOB U MPOCMOTP BHJICO-
¢dbparmeHTOB. BO3MOKHO B HETO CTOUT BKJIIIOYUTH U MOIIEPKKY
OpenGL!
Diagram |Jlnarpamva DJIeMEHT TuarpaMMsbl ¢ TIOJIEP’KKOM BOZMOKHOCTH OTOOPaKSHHUS
HECKOJIbKMX MMOTOKOB TPEHIOB, YACTOTHOTO CIIEKTpA ... .
Protocol | TTpoTokos DJIeMEeHT NPOTOKOJIA, BH3YalH3aTOpa CHCTEMHBIX COO0IIEeHUM C
MOJIICPIKKON HECKOJIBKO PEKUMOB paOOTHI.
Document | JlokymeHT DnemeHT popMHUpOBaHUS OTUETOB, )KYPHAJIOB U JPYToit

JOKYMCHTAlIMU HA OCHOBC NOCTYIIHBIX B CUCTCMC NAHHBIX.
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Id HaumeHnoBaHnue DyHKUMA
ConepXUT MEXaHU3M pa3MEILEHUS APYTUX BUIKETOB C LENBIO
Box Konrelinep (GbopMUPOBaHUS HOBBIX 00JI€€ CIOKHBIX BUIKETOB U CTPAHULL
KOHEYHOH BU3yaJIN3aLUH.
Oynkuusa API HeBusyasbHblll Ha CTOPOHE UCIIOJIHEHHSI BUIDKET, ITO3BOJISIOIIHN
Function |00BekTHOI MozaenH BKJIIOYATh BBIYUCIUTEIbHbBIE PYHKIIUN 0OBEKTHONH MOJIENTN
OpenSCADA OpenSCADA B CBY.

Kaxxaplif mpUMUTUB W BHUIKET BOOOIIE COMEPKUT OOmuMKA HabOp CBOMCTB/aTpuOYyTOB B COCTaBe,
npuBeZeHHOM B Tabmmie 3.8.b:

Ta6auna 3.8.b. O0muii Habop CBOKCTB/aTpUOYTOB B BUIDKETE

Id Nms Ne 3HaueHue

Unentuduxatop 3nemeHTa. ATpuOyT TOJIBKO JJI YTEHUS,

id Id - |mpuU3BaHHBIN MPEIOCTaBUTh HH(OPMALIHIO 00 UAECHTHPHUKATOPE
AJIEMEHTA.

path Path _ Iyt BumKeTa. ATPUOYT TOJBKO JUIsL YTEHUS. M PENAOCTABICHHUS
UHPOpPMALUHU 00 PACTIONIOKEHHS SJIEMEHTA.
[Ipenok nnu poautens BUKETa. ATpUOYT TOJIBKO AJIs YTEHUS U

parent Parent - |mpenocTtaBieHUs HHPOpPMAIMK 00 pacHOI0KEHUH MpeaKa, OT
KOTOPOTO HacJeI0BaH BUIKET.

owner Owner ) Bnanenen u {pynna B"HszeTa, yepes pazaenutens . Ilo
ymouryanuto "root:UI".

perm Access i %[OCTyH K BUJIKETY B BUJIE BBIOOpA BOCBMEPUYHBIX YHCET BUAA

RWR R ".Tlo ymomuanuto 0664(RWRWR ).

root Root 1 Wnentudukatop BumKeTa-MpUMUTHBA (0230BOTO dIIEMEHTA),
KOTOPBIN JIEKUT B OCHOBE 00pa3a BU3yaJIM3allul BUKETA.

name Name - |Nms snementa. MoauduiupyeMmoe uMs d7eMeHTa.

dser Description _ |Omucanne snemenra. TekcToBOE MOJIE [UIsl IPUKPETUICHUS K
BUJDKETY KPaTKOro OMMCAHMUS.

en Enabled 5 Cocrosinue anemenTa - "BxirodeH". OTKIIFOUEHHBIN 2JIEMEHT HE
oToOpakaeTcs PU UCTIOTHEHUH.
CocrosiHue aneMeHTa - "AKTUBHBIN". AKTUBHBIA 3JIEMEHTHI

active Active 6 |MOXeT moiy4arh OKyC IpU UCIIOTHEHHUH, a 3HAYHUT MOITy4aTh
KJIaBUATYPHBIE U MHBIE COOBITUS C TOCIENYIOIIEH UX 00pabOTKOM.

geomX Geometry:x 7 |I'eometpusi, KOOpaHWHATA 'X' TIOJIOKEHHS DJIEMEHTA.

geomY Geometry:y 8 |['eomerpus, koopauHaTa 'y' IOJOKEHUS DJIEMEHTA.

geomW Geometry:width | 9 |['eomeTpus, mupuHa 1€MeHTA.

geomH Geometry:height | 10 T'eomeTpus, BricOTa 2JIEMEHTA.

geomXsc Geometry:x scale| 13 |Macmtab 35eMeHTa 1mo TOpu30HTaIH.

geomYsc Geometry:y scale| 14 |MaciTa0 syieMeHTa Mo BepTHKAIIH.
I'eomeTpus, koopauHara 'z' (ypOBEHb) 3JIEMEHTA Ha CTPAHULIE.

geomZ Geometry:z 11 |Taxxe onpezenser NOPAAOK nepeaayu GoxKyca MexIy
AKTUBHBIMH 3JIEMEHTAMHU.

geomMargin  |Geometry:margin| 12 |[['eomeTpusi, mosist 3JieMeHTa.
TekcT KpaTKoil MOMOIIM WM TOJACKA3KH MO TAaHHOMY 3JIEMEHTY.

tipTool Tip:tool 15 |OObI4HO peanu3yeTcsi Kak BCILIBIBAIOIIAS MOACKA3Ka MPU

yAEpKaHUU Kypcopa MBIIIU HaJl SJIEMEHTOM.
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Id

Nms

3HaueHue

tipStatus

Tip:status

16

TexcT nHpOpPMAIK O COCTOSIHIH JIEMEHTa WIH PYKOBOJCTBA K
JercTBUIO Haa d7eMeHTOM. OOBIYHO peann3yeTcs B BUJIE
COOOIIIeHHUs B CTPOKE CTaTyca MpHu yJAep:KaHUU Kypcopa MbIIIN
HaJl 3JIEMEHTOM.

contextMenu

Context menu

17

Kondurypauus coOCTBEHHOT0 KOHTEKCTHOTO MEHIO 3JIEMEHTA.
Kondurypanus 3anuceiBaercsi B BUJE CTPOK MYHKTOB
KOHTEKCTHOTO MeHIo (hopmaTa: <Ums nmyHkra>:<UaCoObiTus>.
I'ne:
«  <Uwmsa nynkma> - VIMs IyHKTa MEHIO.
« <HoCobwvimusa> - UneHTupuKaTop coObITH,
reHepupyemoro Bukety (usr <M nCobsiTus™>) npu
BbIOOpE MMyHKTA MEHIO.

evProc

Events process

ATpuOYT /1 XpaHEHUs ClIeHapusi 00paOOTKH COOBITHI
HETIOCPEACTBEHHOTO YIPABIICHUS MT0JIb30BATEIECKUM
unTepdericom. CrieHapuii IpeacTaBiIsIeT COO0M CITMCOK KOMaH T
uHTepdelicy BU3yanu3alnu, TeHEPUPYEMbIX MPHU MOCTYIIIICHUH
coObITus (aTpuOyT event).

ﬂOl’lOﬂHumeﬂbele ampu6ymbl ons IN1EMEHMOE, I’lOM@LL}éHHle 6 NPOEeKm 6 pojli CmpaHuybl.

pgOpen Page:open state | - |I[Ipusnak "Crpanuna oTkpsiTa".

pgNoOpenProc Ip:ffcee:;l: open - IIpusnax "McrionHATE CTpaHUIly 1aXe €CIU OHA 3aKphITa'.

pgOpenSrc Page:open source| 3 |IlonHblii agpec cTpaHUIbl, OTKPBIBIIEH JAHHYIO.

pgGrp Page:group 4 |I'pynmna cTpaHHUIIbI.

Lononnumenvnuvie ampubymuol pexcuma UCHOIHEHUS.

CrienmanbHbIi aTpuOyT A1t cOOpa COOBITHI BUIKETA B CIHCKE,
pa3aen€HHOM HOBOM cTpokoi. JlaHHBIN aTpuOyT HoCTyneH

event Event - |rosbko B ceaHce. JlocTyn K aTpuOyTy 3alUILEH PECYPCOM C
EeNTBI0 N30EKaHUS TOTePH COOBITHI. ATpUOYT BCETAa JOCTYIICH B
CKPHMIITE BHJDKETA.

load Load -1 |BuptyanbHas koMaHAa rpyNIoOBON 3arpy3KH JTaHHBIX.
CrienanbHbIN aTpuOyT MHAMKAIMH (pakTa moxydeHus: pokyca

focus Focus 5 |AKTHBHBIM BUJDKETOM. JlaHHbIi aTpuOYT JOCTYIIEH TOJIBKO B
ceance. ATpuOyT 3TOTO BH)KETA U BJIOKCHHBIX BUIKETOB
JIOCTYIIEH B CKPHUIITE BUIKETA.

perm Permition 3 BuptyanbsHslii aTpOyT IPOBEPKU IIPAaB AKTUBHOTO MOJIb30BATEIS

Ha IIPOCMOTP U KOHTPOJIb HaJl BUIKETOM.

3.8.1. DuemenTtapusblie rpapuueckue ¢purypsl (ElFigure)

[TpuMuTHB ABISIETCS OCHOBOW JJISi OTPUCOBKH AJIEMEHTAPHBIX IpaduuecKux (PUryp co BCEBO3MOKHOM
KOMOUHaIMeH HMX B OJHOM OOBEKTE. YUWThIBas LIMPOKUH CIEKTP BCEBO3MOXHBIX (HUIyp, KOTOpBIE
JIOJKEH NOJJEPKUBATh IPUMHUTHB, U B TOXKE BPeMs SBJISITbCS JOCTATOYHO MPOCTHIM B UCIOJIB30BaHUU H,
[0 BO3MOKHOCTH, B peajM3ally, PEeUIeHO ObLIO OrpaHUYHUTh MEepedeHb 0a30BbIX (UIYp, UCIIOJIB3YEMBIX
JUISL TIOCTPOEHUS PE3YIbTUPYIOIIMX Ipaduueckux 00BEKTOB 10 TaKUX (GUryp: auHUS, Ayra, kpuBas besbe
U 3alMBKa 3aMKHYTBHIX KOHTYpOB. OCHOBBIBasCh YK€ Ha 3THUX 0a30BBIX (HUTIypax, MOXXHO CTPOUTH
IPOM3BOJIHBIE (PUTYpbI, KOMOUHHUPYS 0a30Bble. B paMkax NpUMUTHBA CYIIECTBYET BO3MOKHOCTD 3aJlaHHs
Mpo3pavyHOCTH 1BeTa B auamnasone [0..255], rae '0' - monHast npo3payHoOCTb.

[lepeueHb AOMOTHUTENBHBIX CBONCTB/aTpUOYTOB JAHHOTO MPUMHUTHBA NpUBEIEH B Tabuie 3.8.1.
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Ta6auna 3.8.1. Habop 10MOTHUTENIBHBIX CBOMCTB/aTpuOyToB B npuMuTuBe ElFigure

Id Nms Ne 3HaueHHe
lineWdth |Line:width 20 [upuna TuHUM.

. . BeT nuHuu. (11 QYHOCTH I[BETA 33]]aCTCS CII UM CII M:
lneClr— Lineicolor | 2101127, e 127t cery snasene npospaoon)
lineStyle |Line:style 22 Crtuib TuHUM (CIUIOUIHAS, ITYHKTUD, TOUEUHAs).
bordWdth Borderwidthl 23 [upuna 6oparopa nunun. HyneBas mupuHa yka3pIBaeT Ha

OTCYTCTBHUE OOp/Iropa.
bordClr  |Border:color 24 LBeT Goparopa.
fillColor |Fill:color 25 LIBer 3amuBKHU.
filllmg  |Fill:image 26 N300pakeHne 3a11BKH.
orient ;)nr;:tatlon 28 Y01 MIOBOPOTa COAEPKUMOTO BUDKETA.
Crncok rpadudeckux MpUMHTUBOB B (hopmare:
+ Jlunusa. ®opma 3anucu B criucke: <line:pl | (x | y):p2 | (x |
v):[width | w{n}]:[color | c{n}]:[border width | w{n}]:
[border _color | c{n}]:[line style|s{n}]>
Hyra. ®opma 3anucu B ciucke: <arc:pl | (x | y):p2 | (x |
Y):p3 | (x| y):p4 | (x|y):p5 | (x|y):[width | w{n}]:[color |
c{n}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>
O
p4
elLst Element's list 27 p5
| O
p3 P2
apl
Kpusas be3ne. @opma 3ammcu B criucke: <bezier:pl | (x |
Y)p2 | (x[y):p3 | (x|y)p4| (x|y):[width | win}]:[color |
c{n}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>
3anuska. @opma 3anucu B criucke: <fill:pl | (x | y),p2 | (x |
V)yespn | (x| v):[fillClr | c{n}]:[filllmg | i{n}]>
Ampubymul 015 Kadxcoot mouku u3 cnucka epaguueckux gueyp elLst

p{n}x Point {n}:x | 30+n*6 |Koopaunata 'x' Touku {n}.
pi{n}ly Point {n}:y |30+n*6+1 | Koopaunara'y' Touku {n}.

w{n} Width {n} |30+n*6+2 [llupuna {n}.

c{n} Color {n} 30+n*6+3 LlBet {n}.

i{n} Image {n} |30+n*6+4 N300paxkenue {n}.

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

[IpumuTuB,

MpEeAHA3HAYEHHbBIA TS

NPEJOCTABICHUS]  CTAaHJAPTHBIX  DJIEMEHTOB  (OpMBI B

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

Taoauua 3.8.2. Habop AONOTHUTENBHBIX CBOHCTB/aTprOyTOB B puMuTHBE FormEl

Id

Nmsa

Ne

3HayeHUe

elType

Element
type

20

Tun anemenra (Ctpoka penaktupoBanus; Penakrop tekcra; Onaxoxk;
Knomnka; Bei6op u3 cmcka; Crimcok; Cnaiinep; [lomoca mpokpytku). OT ero
3HAYEHUs 3aBUCHUT MEPEUYCHb JOMOTHUTENbHBIX aTPHOYTOB.

Cmpoxa pedakmuposanusi.

value

Value

21

ColiepKUMOe CTPOKH.

view

View

22

Bun ctpoku penaktupoBanus (Tekct; Kombob6oke; Lenoe; BemectBeHHOE;
Bpewmsi; Jlara; [lata u Bpems).

cfg

Config

23

Kongurypauus crpoku. @opMat 3Ha4eHHsI JTAHHOTO TOJIS [Tl pa3IMuHbIX
BUJIOB CTPOKHU:
Texcm - koHGUTYpanyst GopMaTHPOBAHHOTO BBOAA O MIAOIOHY C
napamMeTpamHu:

A - Heooxonum ASCII andaButHbIil cuMmBOi. A-Z, a-z.

a - Pa3pemén Ho He HeoOxonum ASCII andaBuTHBIN CUMBOJL.

N - Heo6xonum ASCII andasutHO-11MpoBoii cumBon. A-Z, a-z, 0-9.

n - Pazpemén Ho He Heooxoaum ASCII andautHO-11MDPOBOI
CHUMBOJI.

X - Heo6xoaum 060 CHMBOJL.

X - Pa3pemén Ho He He0OX0AKUM J1t000H CUMBOI.

9 - ASCII uudpa neo6xoamma. 0-9.

0 - ASCII uudpa paszpemiéna Ho He HE0OX0IUMa.

D - ASCII uudpa Heob6xonuma. 1-9.

d - ASCII mudpa paspeména Ho He HeoOxoauma (1-9).

# - ASCII mudpa wim 3HAKU TUTIOC/MHHYC pa3peniéHbl HO HE
HEOOXOIUMBI.

H - Heo6xoaum cumBoI mecTHaauaTupuaaoro uncia. A-F, a-f, 0-9.

h - Pazpemién HO He HEOOXOIUM CUMBOJI IIECTHAIATUPUYHOTO YHCIIA.

B - HeoGxoaum Ounapusblii cumBod. 0-1.

b - Pa3pemién Ho He HEOOXOAUM OMHAPHBIN CUMBOJL.

> - Bee cnenyroniue andaBuTHBIE CHMBOJIBI B BEPXHEM PETUCTPE.

< - Bce cnenyronue andaBuTHbIE CUMBOJIBI B HUKHEM PETHCTPE.

! - BeikiroueHue mpeodpa3oBaHust perucTpa.

\\ - Mcnionp3yiiTe B pa3faenuTensx A S9KpaHUPOBAHUS CIIEUATbHBIX
CHUMBOJIOB, KOTOPBIE NIEPEUHCIICHBI.

Kombobokc - conep UT CIMCOK 3HAYEHUH peakTHpyeMoro Kom0o0oKca.

L]enoe - conepkuT KOH(QUTYPALUIO OIS BBOAA LIEIOUUCIIEHHOTO
npezcrasieHus B popmare: <MuHumym>:<Makcumym>:<Illar
usMmenenns>:<lIIpepurc>:<Cydpdurc>.

Bewecmeennoe - copep>XxuT KOHQUTYpALIMIO TIOJIs BBOJA BEIIECTBEHHOTO
npencranienus B popmare: <Munumym>:<Makcumym>:<Illar
u3MeHeHus>: <IIpepukc>:<Cydpurc>:<Umncs1o 3HaK0B mocie
3anAToN>.

Bpemsa, [lama, Jama u épems - GopMUpoBaTh AaTy 1o MadIOHY €
napamMeTpamHu:

d - Homep mus (1-31);
dd - somep s (01-31);
ddd - cokpaménnoe HaumenoBanue aH4 ("Mon" ... "Sun");
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Id Nmna Ne 3HauyeHnune
dddd - monHOe HaumeHoBanue 1HA ("Monday" ... "Sunday");
M - Homep mecsina (1-12);
MM - Homep Mmecsina (01-12);
MMM - cokpaménnoe ums mecana ("Jan" ... "Dec");
MMMM - nonHoe ums mecsna ("January” ... "December");
yy - mocienHue aBe nudpsl roaa;
YYYY - TOJ MTOJTHOCTBIO;
h - gac (0-23);
hh - gac (00-23);
m - munyTHI (0-59);
mm - MunyThsI (00-59);
s - cexynasl (0-59);
ss - cekyH bl (00-59);
AP,ap - orobpaxats AM/PM unu am/pm.
font Font 25 g}?&g;ggﬁ?&ﬁg&iﬁi }3.3111/101/1 {<Family> <Size> <Bold> <Italic>
Peoaxmop mexcma:
value Value 21 |Copepxxumoe peaaxkTopa.
wordWrap \\xtlr(;;)d 22 |ABTOMAaTHYECKHI NMEPEHOC TEKCTA IO CIOBaM.
font Font 25 g}?&g;ggﬁ?&ﬁg&iﬁi }3.3111/101/1 {<Family> <Size> <Bold> <Italic>
Dnadxcox:
name Name 26 Ums/metka draxka.
value Value 21 |3HaveHue Quaxka.
font Font 25 E%})ﬁd(zrlfggiiasir?ﬁiiiz }3.armcp1 {<Family> <Size> <Bold> <Italic>
Knonka:
name Name 26 VMg, Haamuch Ha KHOIIKE.
value Value 21 |3nauenue mis GUKCHPOBAHHON KHOIIKH.
img Image 22 |N300pakeHHe Ha KHOIIKE.
color Color 23 |LIBeT KHOIIKH.
colorText |Color:text | 27 |LIBeT Tekcra.
checkable |Checkable | 24 |TIpu3Hak yHKIMOHMPOBAHUS Kak (PUKCHpPOBaHHAs KHOIIKA.
font Font 25 ggﬁi;ggﬁ?&ﬁﬁ;ﬁig }3.an1/1cn {<Family> <Size> <Bold> <Italic>
Buvibop u3 cnucka:
value Value 21 |Teky1iee 3HaUEHUE CIHCKA.
items Items 22 |IlepedeHb JIEMEHTOB CIIHUCKA.
font Font 25 iﬂé)quﬁ);l;;é(iﬁslirﬁggoicz }3.aHI/ICI/I {<Family> <Size> <Bold> <Italic>
Cnucox:
value Value 21 |BpiOpaHHOE 3HAUYEHUE CIUCKA.
items Items 22 |IlepedeHb 3JIEMEHTOB CIIUCKA.
font Font 25 MpudT Tekcra B nonHoit 3anucu {<Family> <Size> <Bold> <Italic>

<Underline> <Strikeout>}.

Crnatidep u nonoca npokKpymku:
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Id

Nms

3HauyeHue

value

Value 21

[Tonoxenue cnaiinepa.

cfg

Config 22

Kondurypamus cnaitnepa B popmare:
<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>. I ne:

 VertOrient - npu3HaKk BEpTUKAIbHON OPUEHTALIUH, IO YMOTYAHUIO

OpHUCHTA

1WA TOPU3OHTAJIbHAA,

+  Min - MUHIMaIbHOC 3HAYCHUE;

«  Max - MakcUMaJIbHOE 3HA4YEHUE;

- SinglStep - pa3mep OJJMHOYHOTO 111ara;
 PageStep - pa3mep CTpaHUYHOTO IIara.

3.8.3. Daement Texkcra (Text)

JlaHHBINl DPUMWMTHB NpeAHAa3HA4Y€H JUIsl BBIBOJA IPOCTOrO TEKCTA, MCIOJIb3YEMOIO B POJIM METOK U
pa3nuuHblx noanuced. C LEIbI0 MPOCTOTO CO3JAHMS YacThIX JEKOPATHUBHBIX O(OPMIICHHH NPUMUTHUB
JIOJDKEH MOJIePKUBATh 00BOJ TEKCTa paMKoOil. [lepeueHb JOMOTHUTENBHBIX CBOMCTB/aTpuOyTOB JaHHOTO
NIPUMUTHBA NIPUBEAEH B Tabauue 3.8.3.

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

Id Nwms Ne 3HaveHue
backColor |Background:color 20 @DOHOBBIH IIBET.
backlmg  Background:image 21 ®oHOBOE N300paKeHUE.
bordWidth Border:width 22 Tupuna Goparopa.
bordColor |Border:color 23 I{BeT Gopropa.
Ctuns 6opmatopa
bordStyle |Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;
Ridge;Inset;Outset).
font  |Font 3 il Undertines <Sutkeout=t
color Color 26 [IBeT TekcTa.
orient Orientation angle 27 OpueHTanus TeKCTa, IOBOPOT HA YToJl.
wordWrap ‘Word wrap 28 ABTOMAaTUYECKHI IEPEHOC TEKCTA 10 CIIOBAM.
BripaBuuBanue tekcta (BBepxy cneBa; BBepxy crpasa;
Beepxy mno nentpy; Bepxy no mmmpune; BHu3y criesa;
alignment |Alignment 29 Buusy cnpasa; Buusy no uentpy; Buusy no mmpuse; [1o
ueHTpy cnesa; [lo uentpy cnpasa; [1o cepeaune; [1o nentpy
0 LIIUPUHE).
text Text 30 3HaueHUe TEKCTOBOT'O MOJIS.
numbArg |Arguments number 40 KonuyecTBO aprymMeHToOB.
Ampubymol apeymenmos
arg{x}val ?;}ggr;ir;t 50+10*x |3HaueHue aprymMeHTa
arg{x}tp |Argument {x}:type 50+10*x+1 Tum aprymenra: "Integer", "Real", "String"
Kondurypamus aprymenTa:
Argument « cmpoka : [len] - mupuHA CTPOKY;
arg{x}cfg ; 50+10*x+2 . sewecmeennoe: [wdth];[form];[prec] - mmpuna
{x}:config e,
3HaueHwus, popma 3Hauenus ('g','f");
+ yenoe: [len] - mmuprHa 3HAYCHUS.
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3.8.4. JaemenT oToOpaxkenusi meaua-marepuasion (Media)

JlaHHBI TPUMUTHUB MPEIHA3HAYEH U1 NPOUTPBIBAHMS PA3JIMYHBIX MEIHAa-MaTEpUajoB, HAYUHAS OT
IPOCTHIX M300paKEHUH M 3aKaHUYMBasl TOJHOLEHHBIMU ayAuO U BHAEO IOTOKaMH. YYHUTHIBas
MHOTI000pa3HOCTh CHOCOOOB M OMOMMOTEK MPOUrPHIBAHUS MOJHOLICHHBIX ayIMO W BHJEO IIOTOKOB, a
TaK)X€ JOCTAaTOYHO CEPBbE3HYI0 TPYAOEMKOCTh 0 MMIUIEMEHTALMM BCEX ITHUX MEXAHU3MOB B JIAHHBIN
BUJDKET, PEIIeHO ObLJIO HAa TEepBOHAYAIBLHOM JTalle Peain30BaTh TOJNBKO pabOTy € HM300paKEHUSMU U
NPOCTBIMM  aHUMAIMOHHBIMH  (opMaTaMu H300pakeHUl U Buaeo. llepedeHp OMOIHUTEIHHBIX

CBOMC

TB/aTpuOyTOB IaHHOTO MPUMHUTHBA NMPUBEIEH B Tabnwuie 3.8.4.

Taoauua 3.8.4. HaGop nonoiaHUTENbHBIX CBOMCTB/aTprOyTOB B npuMuTHBE Media

Id Nmn Ne 3navenue
backColor  |Background:color 20 DOHOBEIIT LIBET.
backlmg Background:image 21 DOHOBOE N300paXKECHHE.
bordWidth |Border:width 22 Iupuna Goparopa.
bordColor  |Border:color 23 [Bet 6oparopa.
bordStyle Border:style 24 8:21;1\1:6?1(;%[;1?;glgi?(r)llel;t];)e(g‘fed;Dashed;Sohd;Double;
src Source 25 Hcrounuk Menna-1aHHBIX.
fit Fit to widget size 2% HpI/I3HaK""COFJ'IaCOBaTL COAEPKUMOE C pPa3MEPOM
BHKETa".
type Type 27 Tun menua (Image;Movie).
areas Map areas 28 KonnuecTBo akTHBHBIX 00acTei.

Ampubymut eudeoponuxa (Movie)

CKOpOCTB IIPOUI'PbIBAHMA, B IIPOLCHTAaxX OT

speed Play speed 29 opuruHanbHOU ckopoctH. Ecin 3nauenue mensiue 1%,
TO TIPOUTPHIBAHKE TPEKPAILACTCSI.
AxmueHvle obnacmu
area{x}shp |Area {x}:shape 40+3*x |Bun obnactu (Rect;Poly;Circle).

area{x}coord|Area {x}:coordinates 40+3*x+1

Koopaunats! o6mnacreit. Uepes 3anstyio uayr
koopauHatel: "x1,y1,x2,y2 xN,yN"

area{x}title |Area {x}:title 40+3*x+2 |3arosoBoK 00JaCTH.

3.8.5. daemenT nocrpoenusi amarpamm/Tpenaon (Diagram)

JlaHHBI NPUMHUTUB TMpPEAHA3HAYEH JUISI [OCTPOEHHUs  pa3IMUHBIX JuarpamM, BKJIKOYas U
rpauKu/TpeHIbl  OTOOpaKEHHUS TEKYIEro Ipolecca W apXUBHBIX JaHHBIX. Ha 1maHHBII MOMEHT
peanr30BaHbl CIEAYIOLIME TUIIBI JAAarpaMM:

Ip

« '"I'padux" - mMO3BOJISAET CTPOUTH OJHOMEpPHBIE IpadUKN M3 3HAYCHUN MapaMeTPOB IMOJICUCTEMBI
"COop naHHBIX" MO BpEMEHH, a TAK)KE MPSAMOE UCIOJIb30BAHUE APXUBHBIX JJAHHBIX U1 IOCTPOCHHUS
rpadukos. [lomnepkuBaeTcsi pexXuM OTCICKUBAHHUA KaK TEKYIIMX 3HAUCHHM, TaK U 3HAUCHHUH 110
apxuBy. [logaepxuBaeTcs Takke BO3MOKHOCTb MOCTPOEHUS IpaUKOB MapaMeTpoB, HE UMEIOLIUX
apXuBa 3HAYCHUH.

« "CnekTp" - CTPOUT YaCTOTHBIN CIIEKTP M3 3HAUYEHUM MapameTpoB nojcuctemsl! "COop nJaHHBIX'.
OKHO TaHHBIX YaCTOTHOTO CIIEKTpa (hopMupyeTcs, UCXO0JI U3 pa3Mepa BUKETa [0 TOPU3OHTAIIN B
MUKCEIaxX U JOCTYIHBIX JAHHBIX [IapaMETPOB, HAJIOKEHHBIX HAa CETKY FOPU30HTAJILHOIO pa3Mepa.
B cBsa3u ¢ 3TMM MUHHMMAaNbHAs 4acTOTa OMpeesseTcss 3HaueHueM atpuOyta tSize (1/tSize), a
MaKCHUMaJlbHasi 4acTOTa BBIIEISIEMbIX YacTOT OIpEesieTCs] MOJOBUHHOW IIMPUHON rpaduka B
MUKCEJIaX YMHOXEHHOM Ha MuHUMainbHyl0 dactoty ( width/(2*tSize) ). ITlomnepxuBaetcs
BO3MOKHOCTh (JOPMHUPOBAHUS CIIEKTPA B PEKUME CIEKECHHUS.

ollecC JOCTyINa K apXMBHBIM JIaHHBIM ONTHUMU3MPOBAH MyTEM BEACHHUS IPOMEXYTOUHOro Oydepa

JIIA 0T06pa}KeHI/I${, a TaKXC YIIaKOBKH Tpa(bI/IKa JaHHBIX IIpU 3aIpoce. Hepequb JOITOJIHUTCIIbHBIX
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CBOMCTB/aTpuOyTOB JIaHHOTO MIPUMHUTHBA MPUBEIEH B Tabnwmie 3.8.5.

Taoauna 3.8.5. HaGop nonoaHUTENbHBIX CBOHCTB/aTprOyTOB B MpuMHUTHBE Diagram

Id Nmn Ne 3HayeHue
backColor Background:color 20 DOHOBEIIT LIBET.
backlmg Background:image 21 DOoHOBOE N300paKCHHE.
bordWidth Border:width 22 [upuna 6oparopa.
bordColor Border:color 23 L{BeT Goparopa.
Cruie 60ptopa
bordStyle Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;
Ridge;Inset;Outset).
trcPer Tracing period (s) 25 Pexxum m neproauyHOCTh CIEKEHHUS.
type Type 26 Tun guarpammer: "Trend", "Cnektp".
Ampubymuvr mpenoa/epaghuxa (Trend)
tSek Time:sek 27 Tekyiee Bpemsi, CEKyHI.
tUSek Time:usek 28 Texyiee BpeMsi, MUKPOCEKYH/IbI.
tSize Size, sek 29 Pa3mep TpeHna, cekyHabl.
curSek Cursor:sek 30 [TonoxxeHue Kypcopa, CeKyHIbI.
curUSek Cursor:usek 31 [TonoxxeHune Kypcopa, MUKPOCEKYH/IBI.
curColor Cursor:color 32 [IBet kypcopa.
sclColor Scale:color 33 [{BeT mKambl/pemerku.
sclflor | Scalerhorizontal M " GridiMarkers”  "Grid and markers”.
Pexxum BepTHKaNbHON mIKabl/pemeTku: "No
sclVer Scale-vertical 35 draw", "Grid", "Markers", "Grid gnd markers",
"Grid (log)", "Marker (log)", "Grid and markers
(log)".
Scale:vertical scale .
sclVerScl (%) 40 BepTukanpabiii Macmitad rpaduka B IpOIEHTAX.
sclVerSclOff Scale:vertical scale 41 CwMmernieHre BepTUKaIbLHOTO MamTaba B
offset (%) MPOIICHTAX.
sclMarkColor |Scale:Markers:color 36 [[BeT MapKepOB MIKAJIBI/PELIETKH.
HIpudT MapkepoB MIKaJIbI/PEMIETKH B BHJIE
sclMarkFont |Scale:Markers:font 37 {<Family> <Size> <Bold> <Italic> <Underline>
<Strikeout>}.
valArch Value archivator 38 ApXUBaTOp apXHUBOB NAPAMETPOB.
parNum Parameters number 39 KonuuecTBo napamerpoB, 0ToOpakaeMbIX Ha
OJTHOM TpEHJIC.
HUnousuovanvuvie ampubymol napamempos mpenoa/epapura
prm{X}addr |Parametr {X} :address| 50+10*{X} ii?{léiﬁ;ﬂpec K napaverpy {X} wim apxusy
prm{X}bordL ggi?lrel}?{[(r)viz(r} View 50+10*{X} +1 HuxHss rpaHuiia 3HaueHUH mapametpa {X}.
prm{X}bordU ﬁgizgigr{)ﬁ} VIEW 150+10% {X} +2 |BepxHsis rpaHuila 3HaYCHUH mapamerpa {X}.
prm{X}color |Parametr {X} :color [50+10*{X} +3 |IIBeT oToOpakeHus TpeHaa mapamerpa {X}.
prm{X}val |Parametr {X} :value |50+10*{X} +4 |3nauenue napamerpa {X} Moa Kypcopom.
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3.8.6. DjieMeHT MOCTPOEHUsI IPOTOKOJIOB, HA OCHOBe apxXuBOB coo0umenuii (Protocol)

JlaHHBI NPUMUTHB TPEAHA3HAUEH [UIS BH3YyalIM3allid JaHHBIX apXuBa COOOIIEHUN MyTéM
dbopMHpOBaHUS TPOTOKOJOB C PA3TUYHBIMU CIOCOOAMU BH3yalW3alllH, HAadyWHAsS OT CTAaTHYECKOTO
CKaHUPYIOILIETO MPOCMOTpa M 3aKaHYHMBas JUHAMHYECKUM OTCIIEKUBAHUEM MPOTOKOJA COOOIICHUS.
[lepeveHb JONOTHUTENBHBIX CBOMCTB/aTpHOYTOB TaHHOTO IPUMHUTHBA PUBEACH B Tabmie 3.8.6.

Ta6auna 3.8.6. Habop 10MOTHUTENBHBIX CBONCTB/aTpuOYTOB B MpUMHUTHBE Protocol

Id Nms Ne 3HaueHue
backColor [Background:color 20 DOHOBBIH IIBET.
backlmg |Background:image 21 ®oHOBOE N300paKEHUE.
font |Font 2 i <Undettnes <Sutkeoutt.
headVis | Header visible 23 3aronoBOK TaONHIIBI BUANM WU HET.
time Time, sek 24 Tekyiiee Bpemsi, CEKyH/I.
tSize Size, sek 25 Pa3mep 3ampoca, cekyHIbI.
trcPer Tracing period (s) 26 PexxuM 1 mepuoAMYHOCTh CIICKECHHUS.
arch Archival 27 ApxuBaTop apxuBa COOOIICHU.
tmpl Template 28 [ITabm0H KaTerOpUH COOOIICHHIA.
lev Level 29 YpoBeHb COOOIICHUA.
[Mopsnox orobpaxenus ("I1o Bpemenn", "o yposuio", "o
eword Vieworder 3 frropmtt o seodmennor oo cdpanor T
coobmeHuto (o6patHo)").
CrucoK BUIAMMBIX U MOPSIOK KOJOHOK, pa3IeIEHHBIN
cumBoiioM ';'. [TonaepkuBarOTCs KOJTOHKH:
POS - HOMEp CTPOKH;
col |Viewcohumns | 31 i - MipOCeRyrAR HaCT: BpeNEHH CooGerE
lev - ypOBEHb COOOIICHHUS;
cat - KaTeropusi COOOIICHUS;
mess - TEKCT COOOIIEHHUS.
itProp Item's properties 32 KonndecTBO CBOMCTB 3JIEMEHTOB.
Hnousudyanvuvie ampubymul c80UCHE INIEMEHNO8
it{X}lev |Ttem {X}:level 40+5* X} ;(5;21}:{1/(1)1/11\; }ZpOBCHb aneMeHTa {X}. bosiee nnu paBHO
it{X}tmpl |Item {X}:template |41+5*{X} fﬁgﬁggﬁ;ﬁgﬁ;&ﬁi?Z?EIPVI;'BHeMeHTa (X} Biamosas
it{X}fnt |Item {X}:font 42+5*%{X} | pudt snemenra {X}.
it{X}color [Item {X}:color 43+5*%{X} |LiBeT anemenTa {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.

Taoauna 3.8.7. Habop nonogHUTENBHBIX CBOWCTB/aTprOyTOB B mpuMHuTHBE Document

Id HNmsa Ne 3HaueHnune
style |CSS 20 |Ctuns gokymenta (CSS).
tmpl | Template 21 [ XHTML ucxonnslii madJioH JOKYMEHTA.
doc Document 22 |IlceBno-BUpPTyaJIbHBINA aTPpUOYT TEKYIIETO (BEIOPAaHHOTO) JOKYMEHTA.
font  |Font 2% bazoBeii mpudT TEKCTa JOKYMEHTa B ONMHOM 3anucu {<Family> <Size>

<Bold> <Italic> <Underline> <Strikeout>}.

bTime |Time:begin 24 |Bpems Havasia JOKyMEHTA, CEKYH/I.

time |Time:current | 23 |Bpems reHepanuu J0KyMEHTa, CEKYH]I.

n Archive size 25 |KonmdecTBO IOKyMEHTOB WM TTyOWHA apXuBa.

Ampubymul 6K1104eHO20 PercUMa ApXUBUPOBAHUSL

[To3umus Tekymero JOKyMeHTa B apxuBe. 3anuch 3HaueHus <0
MIPOU3BOJAUT apPXUBAIIMIO TEKYIIETO JOKYMEHTA.

aCur |Cursor:archive | -

Texkymuii BU3yaIu3upyeMblii TOKYMEHT apXHUBa. 3auCh 3HAaYEHHUS -1 -

vCur |Cursor:view -
BBIOOp CIIEAYIOIIETO JOKYMEHTA, -2 - BBIOOD MPEIbIAYIIEro JOKYMEHTA.

Ampubymel apxusa

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

Bosmoxxknoctu mpumutusa "JlokymeHt":
- T'ubkoe popmHupoBaHUS CTPYKTYpPHI JOKYMEHTAa Ha OCHOBE SI3bIKa TMIIEPTEKCTOBOW pPa3METKH.
DTO TPEIOCTaBUT TMOAMCPKKY IMUPOKHX BO3MOXKHOCTEH (HOpPMATUPOBAHUS JIOKYMEHTOB C
nocneayrolei peanuzanueii 00EpTku rpadguyeckoro uHrepdeiica GopMupoBaHus JOKYMEHTA.
«  ®opMHUpPOBaHUS TOKYMEHTOB 10 KOMaH/I€ WJIH 1O IUIaHY B apXMB C MOCIEIYIOIIMM TPOCMOTPOM
apxuBa.
«  ®opMHpOBaHHE JOKYMEHTa B PEXKUME PEaJTbHOTO BPEMEHU MOJHOCTHIO JAMHAMUYECKHM M HaA
OCHOBE apXUBOB 3a YKa3aHHOE BpeMsl.
- Hcnonp3oBanue arpulOyToB BUKETa Ui Tepefadyd 3HAUYEHUH M aJpecoB Ha apXuBbl B
nokyMeHT. [lo3BOJSeT WCMONBb30BaTh BHUDKET JOKYMEHTA Kak MmAOMoH it (hOpMHUPOBAHHS
OTYETOB C APYTUMHU BXOJHBIMU JAHHBIMHU.

B ocnoBe mo6oro noxymenta snexur XHTML-ma6non. XHTML-ma6non sto ter "body", WEB-
CTpaHUIIbl, COJEpXKalmuid cTaTuKy AokymeHTa B crtangapte XHTML 1.0 u 351eMeHThl HCIOTHAEMBIX
MHCTPYKIMI Ha OJHOM M3 S3BIKOB I10JIb30BaTeNbCcKOro nporpammupoBanus OpenSCADA B Buzne <?dp
<procedure> ?>. Pe3ynbTUPYIOLIUI TOKYMEHT (OpPMHUpPYETCS MYTEM MCIIOJIHEHUS MPOLEIyp U BCTaBKU
UX pe3yJbTaTa B JOKyMEHT.

VICTOYHHMKOM 3HaUYEHHUI MCIIOMHAEMbIX HHCTPYKIUHN SBISIOTCS aTpuOyThl BUIDKETA 3TOTO MPUMHUTHUBA, &
TaK)K€ BCE MEXAaHU3MBbI SI3BIKOB MOJIb30BaTenbckoro nporpamMmmupoBanus OpenSCADA. AtpubyTsl MoryT
N00aBJIATHCS TOJIB30BATENIEM M JIMHKOBATHCS Ha peajibHble aTpUOYThl MapaMEeTpPOB WIIH-XKE SIBIISATHCS
ABTOHOMHBIMM, 3HAuU€HHUS KOTOpBIX OyayT QopmupoBaThCcsi B CKpUNTE BHIXKeTa. B ciydae co
CJIIMHKOBaHHBIMU aTpUOYTaMU MOTYT M3BJIEKATHCS 3HAUEHUSI U3 UCTOPHUHU, apXUBa.

Ha puc. 3.8.7.a m3o0paxkeHa cTpyKTypHas cxema Buipkera npumutuba "Jlokyment". CoriacHo 3Tol
crpykrype "okymeHnt" coxepxkutr: XHTML-ma6i0H, pe3yapTUpYIOMHME JOKYMEHTBI M CKPHUIT
00paboTKK HaHHBIX. VICTOUHUKOM JaHHBIX JUIS CKPUNTA M PE3YIbTUPYIONMUX JTOKYMEHTOB SIBISIOTCS
aTpuOyThI BUIKETA.
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a N

Arpub .
p—rrﬁ Ckpunm sudxema.

prm3_cle=prm2_wal*3.14;
Em:ﬁfn prmd _cle=prmd_val*3.14,
prm2_val | prm5_cle=prms_val*3.14,
prmz2_ed
prm2_nm | [//a6r1oH dokyMeHma:

prm3_val =hody docProcLang="JavalLikeCalc.Javascript'=<tahle=

F’rmﬁ—c"’l <tr==<td>LLln p=/td= <td>IHauerne=itd==/tr>
prm4_1.r|a =tr==td=<%dp return pront _nm;?=<Md=<td=<7dp return prm1_val?=<f{d==fr=
E;mﬁ_ﬁgl =tr==<td=<7dp return prm2_nrm;?=</td==<td=<2dp return prm2_val:?=<fd=</tr=

=tr==td=="dp rez=prma_nm; ?==/td==td==7dp rez=prm3_val;, ?==/td==ftr=

prma_cle
prmé_val =ftable==/hody=

prmi_val . L
prma_val | LJOKYMEHm.

prmd_val | =body=<tahle=

prrml 0_val | =tr==td=Lwud p=<fd= <td=3HaueHnea =/t d==/tr=
prmli_val | =tr==td=PIRC21 =fid==td=23 45=ftd==/{r=
prm12 val | <tr==td=TIRCS=/td=<=td=70.23=<fd==r=
prml 3_val | =tr==td=Fl45</td=<td=34 65=<fd==/ir=

prrml 4_val | <fable=<=/body=

prml s _val o

C Mpumumue “Loxymexm”)

Puc.3.8.7.a CtpykrypHas cxema npumutusa "JlokymeHT".

[IpenycmarpuBaercss pabota BuJDKETa B JByX pexumax: JluHamuyeckuil u ApxuBHbld. OtTianune
apXMBHOT'O pEeXMMa 3aKJI0YAeTCs B HAJMYMU apXMBa YKa3aHHOW TIyOHMHBI M aTpUOYTOB MO3BOJISIOIIMX
YIPABJIATH IIPOLECCOM aPXUBUPOBAHUS U IPOCMOTPA YKA3aHHOTO JIOKYMEHTA B apXUBE.

I'enepanust JAOKyMEHTa BCerja MPOU3BOAMTCS B MOMEHT YCTaHOBKM arpuOyTa BpeMeHH <time>
OTHOCUTENIFHO YCTAHOBJICHHOTO HAuYaJbHOTO BpeMEeHH JokyMeHTa B arpubyre <bTime>. I[lpu
BBIKITFOYCHHOM apXWBE PEe3yIbTHPYIONINH TOKYMEHT MOMEIIAETCsl HEMOCPEICTBEHHO B aTpuOyT <doc>.
[Tpy BKIIIOYEHHOM apXHBE PE3YIbTUPYIOIIMNA JOKYMEHT IOMELIAeTCs B SYEHKY MOJ KypcOpoM, aTpuoOyT
<aCur>, a tak-xe B <doc> ecnu 3HaueHHWe Kypcopa apxmBa <aCur> M Kypcopa BH3YIH3HPYEMOTO
nokymeHta <vCur> coBmajgaroT. ATpUOYTbI apXUBHBIX KypCOpPOB IpPEIyCMaTpUBAIOT HECKOJIBKO
KOMAaHJIHBIX 3HA4YCHUN:

« aCur<( - Ilepemeniaer Kypcop apXuBaTopa Ha CICAYIOUIYIO MO3MIMI0, TEM CaMbIM OCTAaBJISAS
NpebIAYIINNA JOKYMEHT B apXHUBE U OUMIIast JOKYMEHT O]l KypCOpOM.

« vCur==-1 - BblOOp cienyoIero I0OKyMEeHTa JJisi OoToOpakeHUi. BbIOpaHHBIM 1OKyMEHT
KomupyeTcs B aTpudyT <doc>.

« vCur==-2 - BpIOOp mpenpinymero AOKyMEHTa il OTOOpakeHWi. BBIOpaHHBIN JOKyMEHT
Korupyetcs B atpuOyT <doc>.

Kax GBIJIO YKa3aHO BbIIIC AWHAMHUKA H_IaGJIOHa JOKYMCHTa OINPCACIACTCA BCTABKAMU HCIIOJIHACMBIX
MHCTpYKIMK Bujga <?dp <procedure> ?>. B mpouenypax MOTYT HCHOJIb30BaTbCS OJHOWMEHHBIE
aTpuOyThl BHU/DKEeTa M (DYHKIMM IOJIb30BaTeNIbCKOro HHTEpdeiica nporpammupoBanus OpenSCADA.
Kpome atpulyToB BUIKETa 3ape3epBUPOBAHBI CTICIMAIbHBIE aTpUOyThI (Tab. 3.8.7.a).

Kpome crenmansubix arpubyroB B XHTML mabnone 3ape3epBHpOBaHBI TETHM M aTpUOYTHl TETOB
CIICLIMAILHOTO Ha3HaueHus (Tadu. 3.8.7.a).

Ta6auna 3.8.7.a. CnernmanpHbIe U 3ape3epPBUPOBAHHBIC AJIEMEHTHI MA0JIOHA.

Nms ‘ Ha3znauenmue
Ampubymeot
rez ATpuOYT pe3yabTaTa UCIOJHEHHUS TPOIEAYPHI, COACPKUMOE KOTOPOTO
MIOMEIIIAETCS B JIEPEBO IOKYMEHTA.
ITime Bpewmst mocnennero popmupoBanus. Eciin 1oKkyMeHT GOpPMHUPYETCSI BIIEPBBIE TO

<ITime> paBen <bTime>.

OpenSCADA 0.7.1 - ULVCAENgine 35



Nms

Ha3Hnauenune

CO,Z[Cp)KI/IT BpeMA IJid nepe6npaeMHx 3HA4YCHHUH B CCKyHIax. OHpCI{CJ’IﬂCTC}I

rlime BHYTpH TeroB ¢ arpudyroMm "docRept".

TimeU Copepxut BpeMs AJisl epeOrpaeMbIX 3HAYCHUH B MUKPOCEKYH IaX.
Omnpenensiercss BHyTpHU TeroB ¢ arpuodyToM "docRept".

rPer Conepxut nepuoIngHOCTh iepedopa 3HaueHui (arpudyt "docRept").

mTime, mTimeU,
mLev, mCat, mVal

OmnpenensroTcst BHYTpH TeroB ¢ atpudyrom "docAMess" pu pazdope cooOiieHwmit
apxuBa COOOLIEHUI:

mTime - BpeMst cOOOIIeHNUS;

mTimeU - Bpemst cooO1IeHus, MUKPOCEKYH/IBI;

mLev - ypoBeHb cO00IIeHNS;

mCat - KaTeropusi COOOIICHUS;

mVal - 3HaueHue cooOIIeHUS.

Cneuuaﬂbele meecu

Cneyuanvrvle ampudymsi CmaHOapmHuIX me208

body.docProcLang

SI3BIK MCTIONMHSAEMBIX IpoLeAyp AOKyMeHTa. [Io ymom4aHutio 31o
JavaLikeCalc.JavaScript.

* . docRept="1s"

Ter ¢ ykazaHHBIM aTpuOyTOM TpU (HOPMUPOBAHUU PA3MHOKAETCS MYTEM
cMenieHus: BpeMeHu B arpuodyTe "rTime" Ha 3HaueHne yKa3aHHOE B IAHHOM
aTpuoyTe.

* docAMess="1:PLC*

Yka3bIlBaeT Ha HEOOXOAUMOCTh PA3MHOXKEHHUS Tera ¢ aTpuOyTOM COOOIIECHUS U3
apxuBa COOOIEHNUH 3a YKa3aHHBIN HHTEPBAJ BPEMEHU U B COOTBETCTBUHU C
ypoBHeM (1) u ma6iaonom 3anpoca (PLC*). JIns nanHOTO Tera, B mpoiiecce
pa3MHOXKeHus, onpeaensitorcs aTpudyTel: mTime, mTimeU, mLev, mCat u mVal

* docRevers="1"

Vka3pIBaeT Ha HHBCPTUPOBAHUEC IMMOPAAKA PASMHOXKCHUA, HOCJ'IGI[HI/If/'I CBCPXY.

* . docAppend="1"

[Tpu3Hak HE0OXOAUMOCTH 100aBIEHUS PE3YJIbTAaTa BBIIOIHEHUS IPOLEAYPHI B TET
npoueaypsl. lHaue pe3ynabTaT UCIIOIHENS 3aMEHSET COJIEPKUMOE Tera.

body.docTime

Bpems popmupoBanus nokymenTa. Mcrnonb3yeTes A1 ycTaHOBKU aTpuOyTa
<ITime> npu crnexyromem GopMUpOBaHUU TOKyMeHTa. He ycTanaBiuBaercs
0JIb30BaTeneM!

3.8.8. Konreiinep (Box)

[TpuMuTHB KOHTEWHHEpa HCIONB3yeTCs Ui (OPMHUPOBAHUS COCTABHBIX BHJDKETOB W/WIIM CTPAHUI]
TI0JIb30BaTEIbCKOr0 MHTepdelica. [lepedeHb HOMOTHUTEIBHBIX CBOWCTB/aTPHOYTOB AaHHOTO NMPUMHTHBA
npuBeaEH B Tabnuue 3.8.8.

Tab6umua 3.8.8. HaGop gomosiHuTENbHBIX CBOMCTB/aTpuOyTOB B IpuMUTHBE BOX

Id Nms Ne 3HayeHue
peOpenSre  Page:open source 3 HonHLvm aJipec CTpaHUIIbl, KOTOpasi BKIIOYCHA BHYTPb JAaHHOTO
KOHTEHHepa.
peGrp Page:group 4  |I'pymnma KoHTeHHepa CTpaHuLL.
backColor |Background:color | 20 | ®oHOBBII I[BET.
backlmg  |Background:image| 21 |®oHOBOE M300pakeHHE.
bordWidth Border:width 22 |lllmpuna Gop/aropa.
bordColor |Border:color 23 |LIBet Gopmropa.
) Crue Gopropa
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 — Tabnuma ¢ mojib30BaTeIbCKUMHI CBOMCTBAMH BHUIXKETOB 3TOI 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 — Tabnuma c pecypcamu OuOIHOTEKM U €€ BUIKETOB (CTPYKTypa
"LibWidgetMime").

{DB_TBL} ses — Tabnuua nans XpaHeHUs AAHHBIX pPEXUMa HCIOIHEHUS MPOEKTOB, T.€.

ceancoB (cTpykrypa "PrjSesIO").

[Tpoekiuu (CTPYKTYpBI) OCHOBHBIX TAOJIUIl TAKOBHI :
- Libs( ID, NAME, DSCR, DB_TBL, ICO ) - bubnuotexku BumkeToB </D>.
ID - unentudukaTop;
NAME - nms;
DSCR - onucanue;
DB TBL - B]l ¢ BumxeTamu;
ICO - 3akomupoBanHoe (Base64) nzodpaxeHne HKOHKH OUOIMOTEKH.
- LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS, DBV) -
Bumxersr </D> OUOINOTEKH.
ID - unentudukarop;
ICO - 3akomupoBanHoe (Base64) nzo0pakeHre HKOHKH BHJKETA;
PARENT - anpec BUKETa OCHOBHI B Buje /wib_originals/wdg Box
PROC - BHYyTpeHHUH CLIEHApHl U SA3BIK CLICHAPUS BUJIKETA;
PROC PER - nepuoIMYHOCTb BBIYUCIICHUS CLIEHAPHUS BUIXKETA;
ATTRS - nepedenp aTpuOyTOB BUKETA, MOIU(DULIMPOBAHHBIX 10JIb30BATENEM;
DBV - Bepcusa b/I.
- LibWidgetlO( IDW, ID, IDC, 10 VAL, SELF FLG, CFG TMPL, CFG_VAL ) - Pa6ouue
aTtpuOyThl <[D> BUumKeTa <[DW>,
IDW - uneHTu(hUKaTOp BUIKETA,
IDC - uaentudukaTop 104epHETO BUIKETA,
ID - upentuduxatop 10;
10 VAL - 3HaucHme aTpudyTa;
SELF FLG - Baytpennue ¢unaru 1O;
CFG_TMPL - mabnoH 3eMeHTa KOH(pUrypannu, OCHOBAaHHOTO Ha JAHHOM aTpuoyTe;
CFG VAL - 3naueHue 351eMeHTa KOHpUrypamnuu (CChlIka, KOHCTAHTA ...).
- LibWidgetUserlO( IDW, ID, IDC, NAME, 10 TP, 10 VAL, SELF FLG, CFG TMPL,
CFG_VAL) - Ilons3oBaTenbckue aTpuOyThl </D> Bumkera <IDW>.
IDW - uneHTu(UKaTOp BUIKETA,
IDC - uneHTH(UKATOP TOUYEPHETO BUIKETA;
ID - unentudukarop IO;
NAME - nms 10;
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10 TP - tun u rnaBubie ¢aaru 10;

10 VAL - 3nauenue 10;

SELF FLG - Baytpennue ¢uaru 1O;

CFG _TMPL - mabnoH 3reMeHTa KOH(pUrypalnuu, OCHOBAaHHOTO Ha JAHHOM aTpuoyTe;
CFG VAL - 3nauenue 371eMeHTa KOHpUrypamuu (CChuIka, KOHCTAHTA ...).

LibWidgetIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT, DBV ) - BxitoueHnnsie B

KOHTelHep <[DW> Bumxersl </[D>.
IDW - unenTuduKaTop BUIKETA;
ID - uaeHTUPHUKATOP FK3EMIUISIpA BIOKEHHOTO BUJIKETA;
PARENT - anpec BUKETa OCHOBHI B BUjie /wlb_originals/wdg Box ;
ATTRS - nepedeHpb aTpuOyTOB BUKETA, MOIU(DUIIMPOBAHHBIX MOJIb30BATENIEM;
DBV - Bepcus B/I.

LibWidgetMime( ID, MIME, DATA ) - Audio, video, media u npyrue pecypchl BUIKETOB

OMOIMOTEKH.
ID - Unentuduxatop pecypca.
MIME - Mime THI JaHHBIX pecypca (B popmare - <mimeType;Size>).
DATA - Jlannble pecypca kogupoBaHHble Base64.

Project( ID, NAME, DSCR, DB_TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) - IIpoexTsI

uHTEepdeiicoB Buzyanuzauu </D>.
ID - unenTudUKaTOp MPOCKTA;
NAME - nms IpoeKTa;
DSCR - onucanue MpoeKTa;
DB TBL - B/l co cTpaHMIlaMH IPOEKTA.
ICO - 3akonupoBanHoe (Base64) nzobpakeHre MKOHKU MPOEKTa;
USER - Bnazenen npoekra;
GRP - rpynna nosib3oBaTesiedl IpOeKTa;
PERMIT - npaBa goctyna K IpoeKTy;
PER - nepyoIUYHOCTH BBIYUCIIEHUS IPOEKTA;
FLGS - gnaru npoekra.

ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, FLGS,
ATTRS, DBV ) - Crpanunsl </D> coaepxkamuecs B mpoekre/crpanune <OWNER>.

OWNER - ipoexT/cTpaHuIia - BiIaiesel] JaHHOW CTpaHUIIbI (B BUAC -
"/AGLKS/so/1/gcadr")

ID - uneHTUpUKaTOp CTPAHULIBL;

ICO - 3axomupoBanHoe (Base64) n3o0paxeHne MKOHKU CTPaHMIIbI,

PARENT - anpec BUJDKETa OCHOBBI CTpaHUIIBI B BUie /wib_originals/wdg Box ;
PROC - BHYTpeHHUH ClICHApUH U A3BIK CLICHAPUS CTPAHULIbL;

PROC PER - nepuoIMYHOCTb BBIYUCIICHUS CLIEHAPHUS BUIXKETA;

FLGS - ¢bnaru ctpaHuisl;

ATTRS - nepeueHb aTpuOyTOB BHJDKETA, MOAUDUIIMPOBAHHBIX MOJIb30BATEIIEM;
DBV - Bepcus B/I.

ProjSess( IDW, ID, 10 VAL ) - Tabnuua npoekta </[DW> ans XpaHeHHs] JTaHHBIX CEaHCOB,
HCHOJIHSIOLIUX MTPOEKT.

IDW - nonHbIi yTh AJIEMEHTA MPOEKTA;
ID - aTpulyT 37€MeHTa;
10 VAL - 3nauenue atpulyTa.

ProjPagelO( IDW, ID, IO_VAL, SELF FLG, CFG TMPL, CFG_VAL ) - Pabouue atpu0yThl
crpanuil. CTpykTypa haktuuecku coBmazaet ¢ Tadbmurnei LibWidgetlO.

ProjPageUserlO( IDW, ID, NAME, 10 TP, IO VAL, SELF FLG, CFG TMPL, CFG_ VAL ) -
[Tonp3oBarenbckue aTpuOyThl cTpaHul. CTpykTypa (aKTHUECKH COBIAJAET C Tadauien
LibWidgetUserlO.

ProjPageWlIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) - BxitoueHHsie Ha
ctpanuibl BHIUKEThL. CTpykTypa hakTndecku coBmangaer ¢ tadmuneit LibWidgetIncl.

PrjSesIO( IDW, ID, IO_VAL ) - Atpubytsl </D> s1emeHTa ceanca npoexkra </DW>.
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IDW - unentudukaTop d7IeMeHTa ceaHca POEKTa,
ID - upentuduxatop 10;
10 VAL - 3nauenue atpulyTa.

3.10 API nos1b30BaTe/IbCKOr0 NPOrpaMMHUPOBAHUA U CEPBUCHBIC MHTEP(eiichbl
OpenSCADA

3.10.1. API nosb30BaTE/JBCKOI0 NPOrpAMMHPOBAHUS

API nonp30BaTenbCKOr0 MPOrpaMMHUPOBAHUS JIBHKKA BU3yalTu3alliy MPEACTABICHO HEMOCPEICTBEHHO
oobektamu OpenSCADA, ¢opmupytromue mnonb3oBarenbckuil nHTepdeiic, a umenHo "CeancoMm" u
"Bumkeramu/ctpanunamu”. Jlias  monp3oBarens 3TH  OOBEKTHl IMPEIOCTABIAIOT HAO0Op (yHKIHA
YIIpaBJICHMUS:

Oo0nbekT "Ceanc" ( this.ownerSess() )
. String user() - TEKyIIHI MOJH30BaTEIb CEaHCA.
. string alrmSndPlay( ) - myTb BHJUKETa JJIsl KOTOPOTO Ha JAHHBI MOMEHT BOCHPOM3BOJUTCS
COO0O0I1IeHUE O HAPYIICHUH.

« int alrmQuittance( int quit_tmpl, string wpath = "" ) - KBUTUpOBaHUE HapylIeHUNH <wpath> ¢
mabnaoHoM <quit tmpl>. Ecam <wpath> 1ycras cTpoka TO IPOU3BOJIUTCS TJ00anbHOE
KBUTHPOBAHHE.

Oo0bekT "Bumxer" (this)

«  TCntrNodeObj ownerSess( ) - TOTy4dUTh OOBEKT CE€aHCA JAHHOTO BUDKETA.
«  TCntrNodeObj ownerPage( ) - NOTy4UTh OOBEKT POAUTENBCKOIN CTPAHUIIBI JAHHOTO BUIDKETA.
« TCntrNodeObj ownerWdg(bool base = false) - MomyunuTh POAUTEILCKUN BHUIKET JAHHOTO
Bumkera. [Ipu ykazanuu <base> OyneT Bo3BpallleHbl U 00BEKTHI CTPAHHIL.
«  TCntrNodeObj wdgAdd(string wid, string wname, string parent) - 100aBIeHHUE BUIKETa <wid>
¢ UMEHEM <wname> Ha OCHOBe OMOIMOTEYHOr0 BUIHKETA <parent>.

//006aBUTL HOBHIM BUIKET HA OCHOBE BUIXETA TEKCTOBOTO MNPUMUTUBA

nw = this.wdgAdd("nw", "Hoeewt Bumxer", "/wlb originals/wdg Text");

nw.attrSet ("geomX", 50).attrSet ("geomY", 50);
 bool wdgDel(string wid) - ynanenue Bumkera <wid>.
« bool attrPresent(string attr) - npoBepka aTpuOyTa BUpKeTa <attr> Ha (akT NPUCYTCTBUS.
« ElTp attr(string attr) - noay4yeHue 3HaueHus aTpudyTa BUDKeTa <affr>. I OTCYTCTBYIOIIMX
aTpuOyTOB BO3BPAIIIACTCS ITyCTast CTPOKA.
« TCntrNodeObj attrSet(string attr, EI[Tp vl) - yctaHOBKa aTpuOyTa BUIKETa <affr> B 3HaAUCHUE
<v[>. Bo3BpaiaeTcst TeKyIuii 00beKT JJIs1 KOHKaTeHaluu (GyHKIUN YCTaHOBKH.
. string link(string attr, bool prm = false) - molydeHue CChUIKM ISl aTpuOyTa BUDKETA <attr>.
IIpn ycTaHoBke <prm> 3ampaliMBaeTCs CChUIKA Ui TpyOmbsl  aTpuOyToB (mapamerp),
MIPEICTaBICHHBIX YKa3aHHBIM aTPUOYTOM.
« string linkSet(string attr, string vl, bool prm) - ycTaHOBKa CCBUIKM JUIs aTpuOyTa BHIKETa
<attr>. Ilpn ycTtaHOBKE <prm> OCYIIECTBIIIETCS YCTaHOBKA CChUIKAa JJIsi TPYyMNIbl aTpuOyTOB

(mapameTp), IpeICTaBIEHHBIX YKa3aHHBIM aTPUOYTOM.
//YCTAaHOBUTL CCHUIKY BOCBMOTO TPEeHOa [apaMeTpoM
this.linkSet ("el8.name", "prm:/LogiclLev/experiment/Pi", true);

VYcrapeBmee APl mpencraBisiercs rpynmnoi (QyHKIMHA HENOCPEICTBEHHO B Monyie aBmwxkka CBY.
Bb130B 3THX (yHKIUI U3 CKPUNTOB BHJKETOB MOXKET OCYIIECTBIATHCA MPSMO IO HAEHTU(DUKATOPY
(byHKLUY, TOCKOJBbKY UX 007aCTh UIMEH YKa3bIBACTCA /Ul KOHTEKCTa CKPUIITOB BUIXKETOB!

Cnncok BuaxeroB (WdgList)
Onucanue: Bo3Bpaiaer CliMcOK BUKETOB B KOHTCHHEPE BHIKETOB WM CITUCOK TOYSPHUX BHIKETOB.
Ecnu ycranoBieHo <pg>, TO BO3BPAIIIAETCs CIIMCOK CTPAHUI] IS TPOEKTOB U CEAHCOB.
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llapamempuoi:
ID Nwms Tun | Pexxum | Ilo ymonryanuro

list | Cromcok Crpoka |Boszspar

addr |Anpec Crpoka Bxon

pg |Crpanuns Bool Bxon 0

IIpucyrcrBue y3na (NodePresent)
Onucanue: TlpoBepka Ha MPUCYTCTBUE y3J1a, BKITIOUYAsI BUIKETHI, aTPUOYTHI U IpyTHE.

Ilapamempuoi:
ID Nmn Tun | Pexxum | Ilo ymoryanuio

rez |PesynpTar |Bool Bospar

addr |Anpec Crpoka |Bxon

Cnucok arpudyroB (AttrList)
Onucanue: BosBpamjaer chucok arpuOyroB Bumkera. Ecmm  ycranoBieH <noUser> Ttoraa
BO3BPALIAIOTCSA TOJIBKO HE M0JIb30BATEILCKUE ATPUOYTHI.

llapamempuoi:

ID Nmn Tun | Pexxum | Ilo ymoiyanuio
list Crnncox Crpoka |Bozspar
addr  |Anpec Crpoka Bxon
noUser be3 nonp3oBatenbckux Bool Bxon 1

3anpoc atpudyTta (AttrGet)

Onucanue: 3anpoc 3HaA4YeHHUS aTpuOyTa BHUDKETA. 3ampoc MOXKET OCYIIECTBISTHCS KaK YKa3zaHHUEM
HOJHOro ajapeca atpubyra B <addr>, Tak u oTAenbHO aapeca Bukera B <addr>, a maeHtudukatopa
aTpuOyra B <attr>.

Ilapamempuwi:
ID Nms Tun | Pexxum | Ilo ymosuanuro

val |3nauenue Ctpoka Bozppar

addr |Anpec Crpoka Bxon

attr  |Atpubyr |Bool Bxon

YcranoBka arpulyra (AttrSet)

Onucanue: YcCTaHOBKa 3Hau€HUs aTpuOyTa BHJDKETa. YCTAHOBKA MOXKET OCYILECTBIIATHCS Kak
yKa3zaHHeM IIOJIHOTO ajpeca aTpubyra B <addr>, Tak M oOTHenbHO ajapeca BuIpkera B <addr>, a
uaeHtudukaropa arpudyra B <attr>.

Hapamempoi.
ID Nmna Tun | Pexum | Ilo ymoryanuio

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

attr  |Atpubyr |Bool Bxon
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IMoab3oBaTesb ceanca (SesUser)
Onucanue: Bo3BpalliaeT moJib30BaTelNsl CeaHca Mo MyTH K BUJDKETY CEaHca.

Illapamempuwi:
ID Nmna Tun | Pexum | Ilo ymoiyanuio

user |[lonb3oBatens (Ctpoka Bosepar
addr |Anpec Crpoka Bxon

3.10.2. CepBucHnbie nurepgeiico OpenSCADA

CepBucubie uHTepdeicel 310 wuHTepdeiicel moctyna k cucteme OpenSCADA mnocpenctBom
unrepdeiica ynpasiaenust OpenSCADA u3 BHeIHUX cucTeM. J[aHHBIA MEXaHU3M MOJI0XKEH B OCHOBY BCEX
MexaHm3MoB obmeHa BHyTpu OpenSCADA, pealn30BaHHBIX TIOCPEACTBOM CIAOBIX CBs3eH U
crangapTHoro npotokoja oomena OpenSCADA.

]_IOCTyl'l K 3HAYCHUAM anl/lﬁyTOB JJIEMEHTOB BU3yaJIU3alluH (BlflIl)KeTbl)

C menpio mpefocTaBleHUs] YHH(PHUIUPOBAHHOTO, TPYIIIOBOTO M CPABHHUTEIBHO OBICTPOTO JOCTYTA K
3HAQUYEHUSIM aTpUOYTOB BHM3YAJIbHBIX 3JIEMEHTOB IIPEIyCMOTpPEHAa CepBUCHAs (PYHKIMS BHU3yallbHOTO
sanmeMeHta  "/serv/attr" M KOMaHIBl  TOJYYCHHUS/yCTAaHOBKM  3HAYeHMH  aTpuOyToB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv%2fattr"/> u <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%2fattr"/>. ATpuOyTbl JaHHBIX KOMaH/, MPEAyCMATPUBAIOLINE Pa3IMYHbIE MEXaHU3MBbI 3a1poca,
npejcraBuM B Tabmune 4.13.1.

Taoauna 3.10.2.a. ATprOyThl KOMaH/ NOTY4YEHUs/YCTAHOBKH aTpUOYTOB BU3YalIbHBIX 3JIEMEHTOB
Id ‘ Nms 3HayeHue

Komanoa 3anpoca susyanvuvix ampudoymos eudxcema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
% 2fattr"/>

Bpemsi/cuétunk YcTaHoBKa BpeMEHU/CUETUNKA U3MEHEHUN IS

tm .
HU3MEHEHUU 3ampoca TOJIbKO U3MEHUBIINXCS aTpUOYTOB.

dopmupoBaHue JouepHUX B n1ouepHeM 31eMeHTe yKa3bIBalOTCS: CTPOKOBBIX
3JIEMEHTOB C uneHTudukartop {attr} atpulyra, naaexc {a id}
pe3ynpTaTamMu aTpuOyToB |aTpuOyTa U ero 3HaueHue {val}.

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

Komanoa ycmanosku susyanvuvix ampudoymos eudscema: <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%ofattr'/>

B mouepHuX 371€MeHTaxX yKa3bIBaeTCs
<el id="{attr}">{val}</el> YcraHoBka aTpuOyTOB ueHTHQHUKATOp aTpuOyTa {attr} u ero 3HaYeHHE
{val}.

I'pynnoBoii 1ocTyn K 3HAYEHUAM aTPUOYTOB 3JIEMEHTOB BU3YaJM3aluH (BUIKeTaM)

C 1enpI0 ONTHMH3ANUN TpapuKa CETEBOTO B3aUMOJCHCTBUS MyTEM HCKITFOUYCHUS MEJIKUX 3allPOCOB, a
UCIIOJIb30BaHUsl OJHOTO, HO OOJBIIOTO 3ampoca CO3JaH TPYNIOBOW 3ampoc 3HauYeHWil aTrpubyToB
BU3YaJIbHBIX 3JIEMEHTOB. [ pynmupoBKa TaHHOTO 3ampoca MoApa3yMeBaeT 3ampoc aTpuOyTOB BCel BETBH
BUJDKETA, BKJIFOYAsl U BIIOKECHHBIE AJIEMEHTHI. J[J1s1 JAaHHOTO 3armpoca MpeyCMOTPEeHA CepPBUCHAs KOMaH/1a
"/serv/attrBr". 3ampoc maHHOW CEpBHCHON KOMaHIbl DKBHUBAJCHTCH CEPBHCHON KoMaHze '"/serv/attr’ u
BBITJISLAUT ciieyromuM obpazom: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv%2fattrBr"/>

tm - BpeMs/c4éTYMK U3MEHEHHUH. Y CTaHOBKAa BPEMEHH/CUETUMKA U3MEHEHHH [T 3a1Ipoca TOIBKO
M3MEHHBIINXCS aTPUOYTOB.

Pesynbrar:
<el id="{attr}" p="{a _id}">{val}</el> - DnemeHTHI C pe3ynbTaTaMu aTpuOyTOB. B 3;1emMeHTe
YKa3bIBAIOTCA: CTPOKOBBIM uaeHTudukarop {attr} arpuOyra, uHaekc {a id} arpubyra u ero
3Ha4yeHue {val}.

<w id="{wid}" [nkPath="{Ink path}">{childs+attrs}</w> - DIeMeHTbl ¢ JOYCPHUMH

OpenSCADA 0.7.1 - UL.VCAEngine 41


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

BU/DKETAMH M UX aTpuOyTramu. B snemeHTe ykasbIBalOTCS MICHTU(GHUKATOP JTOYSPHETO BHUDKETA
{wid} m myTe BHIKETa Ha KOTOPBIA CCHUIACTCS JAaHHBIA BHUDKET €CIIM OH SBISETCS CCBUIKON
{Ink path}.

JlocTyn K cTpaHUIIaM ceaHca

C uenpro yHU(UKAIUU W ONTHUMHU3ALUHM JOCTYNa K CTpaHHUILIAM IPEeIyCMOTpPEHa CepBUCHAsT (QYHKIHS
ceanca  "/serv/pg" W  KOMaHABI  3ampoca  TepeuyHs  OTKPBITBIX  cTpanull  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2fpg"/>); OTKPBITHUS CTpaHMIIBI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); " 3aKPBITUSA CTPaHHMIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2fpg"/>).

Pesynbrarom  3ampoca  TepedyHS ~ OTKPBITBIX ~ CTPAHUIl  SBISIOTCS  JOYEPHHUE  DIIEMEHTHI
<el>{OpPage}</el> conepxamue NOJHBIA MYTh OTKPBITOM CTpaHHIBl. Kpome mepedyHsi OTKPBITHIX
CTpaHUII 3aIpOC BO3BpAIIaeT 3HAYCHHE TEKYIEro CUETYNKA BRIYMCICHUS ceaHca B aTpuOyre <tm>. Eciu
JAHHBIA aTpHOyT YCTaHABJIMBACTCS IMPHU 3aMpPOoce, TO JUIS KaXJIOH OTKPBITOW CTPAHMIIBI BO3BpAIAeTCs
CIIUCOK M3MEHEHHBIX C MOMEHTA YKa3aHHOTO 3HAYEHU s CYETUYMKA BUDKETOB OTKPHITON CTPAHUIIBL.

YnpasieHnue curHanusanuei

Jis mpetocTaBiIeHUsT MEXaHW3Ma TII00aJIhbHOTO KOHTPOJIS 32 CHTHAJHM3alMel ceaHca MpeayCMOTpeHa
cepBucHas (GyHKIUS ceaHca '/serv/alarm" W KoMaHABl 3ampoca cTaryca CHUTHaioB  (<get
path="/UI/VCAEngine/ses_{Session}/%?2fserv%2falarm"/>); u xkBuTupoBanue curHaioB (<quittance
path="/UI/VCAEngine/ses_{Session}/%?2fserv%2falarm"/>).

3arpoc craryca CHTHaJIOB BO3BpAIIaeT 0000MIEHHOE COCTOSHUE CUTHAJIOB, a TaK-)Ke JOMOJHUTEIBHYIO
uHbOpMaIMIO JUIS 3BYKOBOM CHUTHaiu3auuu. JlomonHurtenbHas uHOpMAIMs 3BYKOBOW CHUTHAU3aLUU
MPEIOCTABIISET TEKYIIUHA pecypc, 3ByKOBOH (haiii, ik BOCIIPOU3BEACHUS M 00ECIICYNBACT OTCIICKUBAHUE
MOCJIEIOBATEIFHOCTH CUTHAIU3AIMHA ¥ KBUTUPOBAHUS OTACIBHBIX (PailIOB 3ByKOBBIX COOOIIEHHUT.

3anmpoc Ha KBUTUPOBAHUE BBHIMOJMHSIET KBUTHPOBAHHME YKA3aHHOTO BHUJDKETa, aTpulOyT <wdg>, B
COOTBETCTBHUH C MAOJIOHOM, aTpuOyT <tmpl>.

MaHl/IHyJIHIII/Iﬂ CeaHCaMM NIPOECKTOB

Jlnst mpenocTaBieHus] yHU(DUIIMPOBAHHOTO MEXaHU3Ma MaHUMYJISIUU ceaHcamMu Buzyanuszaropam CBY
B moxayne asmwxkka CBY (VCAEngin) mpenycMmoTrpeHa cepBucHas (yHKuus "/serv/sess" W KOMaHIb
3ampoca MepeyuHsl OTKPBITBIX CEaHCOB, MOJAKIIOYCHHUS/CO3IaHUsI HOBOTO CEaHCa M OTKIFOUCHUS/YIaCHHS
ceanca: <list path="/Ul/VCAEngine/%2fserv%?2fsess"/>, <connect path="/UI/VCAEngine/%?2fserv
%2fsess"/> u <disconnect path="/UI/VCAEngine/%2fserv%?2fsess"/> cooTBeTcTBEHHO. ATpUOYTHI
JTAHHBIX KOMaH]I, MPEAYCMaTPUBAIOIINE PA3IMYHBIC MEXaHU3MBI 3aMlpoca, MpeCcTaBuM B Tabmuie 4.13.5.

Tabauna 3.10.2.b. ATpuOyTsl KOMaH/I MEXaHW3Ma MAaHUTTYJISAIIMHA CEAHCAMH
Id Nwmsa 3HaueHue

Komanoa sanpoca nepeuns omxpoimoix ceancog ons npoexma: <list path="/Ul/VCAEngine/%2fserv
%2fsess"/>

VYka3bIBaeT NPOEKT, /111 KOTOPOI'0 BO3BPAIIATh [IEPEUEHD

p1j VYka3zaHue mpoekra
OTKPBITBIX CEAHCOB.

KOHTpOJ'IB IepeuHs B AOYEPHUX DJIEMEHTAX YKA3bIBAOTCA CCAHCBI, OTKPLITHIC
CCaHCOB IJI 3alIpOUICHHOTO IMPOCKTA.

Komanoa nookntouenus/omkpvimus ceanca: <connect path="/Ul/VCAEngine/%Z2fserv%o2fsess"/>

<el>{Session}</el>

Ecnu atpulbyT onpenenéH, ToO NPOU3BOAUTCS MOJIKIIOUEHHE K
CYLIECTBYIOILIEMY CEAaHCy, NHAa4Y€e CO3JJaHle HOBOTO ceaHca. B
cllydae OTKpPBITHS HOBOT'O CeaHca B JaHHBIN aTpuOyT
MIOMEILAETCS €r0 UM,

VYcTaHoBka u
sess KOHTPOJIb UMEHHU
ceaHca
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Id Nms 3navenune

I YcTaHoBKa UIMEHU Hcnonb3yeTcst Juist OTKPHITHSL HOBOTO ceaHca s
MIPOEKTA YKa3aHHOTO TIPOEKTa U €Cli aTpuOyT {sess} He yKa3aH.

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

Vka3bIBaeT UM ceaHca OT KOTOPOI'O BBITIOJIHACTCA
YcranoBka UMEHH OTKIIIOYCHHE UJIN 3aKPBITUC. CeaHCI)I, HE ABIAOIIUCCA
Cc€aHCa (I)OHOBBIMI/I H K KOTOPbIM HH OJUH U3 BU3YAJIN3aTOPOB HC
MMOAKIIOYCH, aBTOMATHUYCCKHU 3aKPbIBAOTCA.

SESS

I'pynnosoii 3anpoc 1epeBa 6M0JIHOTEK BHIKETOB

C nenplo ONTUMM3ALUKU TPOU3BOAUTEIBHOCTH JIOKAIBHOIO M OCOOEHHO CETEBOr0 B3aUMOJEHCTBUS
nmpeaycMoTpeHa cepucHas GyHkuus "/serv/wlbBr" u komanma 3ampoca aepeBa OMOIMOTEK BHJIKETOB:
<get path="/Ul/VCAEngine/%2fserv%2fwlbBr"/>. Pe3ynbraTom 3ampoca sBJIseTCs 1€pPEeBO C dJIeMEHTaMH
OuOIMOTEK BUKETOB, Terd <wlb>. BHyTpu TeroB OMOIMOTEK BUIPKETOB COJEPKATHCS TET UKOHKU <ico>
U Teru BUKETOB OMOMMOTEeKH <w>. Terum BHKETOB, B CBOIO OYepe/lb, COAEPKAT TEr UKOHKU U TEru
JOYCPHHUX BUJIKETOB <CwW=>.
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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 OpenSCADA KoHgUrypaTop

daiin PepaxtwpoBanne Bug [Momouws

88 00COR=LaL L1200 SO

|MMH s r‘:j Moad VCAEngi
= @ Demo station b oaynib: L
% Ba3abl faHHbIX - .
2, BesonacHocTb MonbsoBaTenscknil MHTEpeic [ CeaHcbl | CHHTE3 peyn 13 TekcTa FE]
E TpaHcnopTsl  Coctosnme
w/ TpaHcnopTHble Np
| CBop maHHbIx BeinonHAaeTca: |«
(1 ApxuBbl ~Kondurypauus
2 CneuwnansHsle MpoekT:
= [ Mons3osaTensekne— AGLKS
& Pabounii none:
8 CucTemHbIA Kol
SR
£ Mpoexm:
= = AGLKS
s KopHe BubnuoTekn BUAKETOB:
Maxenu y 3nNeMeHTl MHEMOCXEMBI
= bubnuometa & AGLKS
£l 3remMeHTsl OCHOBHbIE 3NeMEHTE
| Ypose TecroBan
Tpybe Original widget's library
~ Crpyr2]
[ _al.‘ﬂ
[z ] ]

Flroman

Puc.4.1 I'naBHas KoHQUrypallMOHHAs CTPAHULIA MOTYJISL.

OpenSCADA 0.7.1 - ULVCAEngine 44



i 1D DpenSCADA QTCfg: Jemo craHuwa

®aiin PepakTvpoeaHue Buo  MoMmowe QTStarter

88 0C0COR= 14l 800 DB

G CneuvaneHele

EJ MNone3soeaTeneckue MHTeEpdE
o [ CMCTEMHEBIA KoHpMUrypar:
oY QT GUI nyckaTene

B @ Jevxox cpedbl BM3Yanu

Bl Apoexrt:

Bl BHEAHOTERa EHONETOS !

Mma =
- @ femo cranuns [“3 Moaynb: VCAEngine
'ﬁ Eazbl AaHHbIX
E}.ﬁ BezonacHocTe [ Mone3oBaTensCcKMid MHTEpdEC ] CeaHcel [ CHHTES pEYM M3 TEKCTA |m
TpaHcnopTel
e TpaHcnopTHBIE NpOTOKONE CeaHcel:
J Chop DaHHeIX test
[] ApxuBrl
EI
=]

- CeanHc!
DyrELHH
Fabo4nii none3oBaTenkbC

CHUCTEMHBIA KoHQWrypaT:
. OuHamrueckii WEB woH

E Web-wnTepdieiic oT nonesos.

ﬁ Fafo4nii nonesoBaTentC

- & ¥YnpaeneHWe MO4YNAMKM

- Loop

) Loop S5L

~PLC

£ (D]
[ ]

ABTOMATMHECKOE CO3OAHWE M 3ANYCK:

ID | I'Ipcen:Tl MonezoBatens

AGLKS  roman

AGLKS user

=lHlroman] 4

Puc.4.2 Bknaaka "Ceanchbl" KOH(GUTYPAIIHOHHOW CTPAHUIIBI MOTYJISI.

Kpome crimcka OTKPBITHIX CEaHCOB BKJIAJKa HA pUCYHKE 4.2 COACPKUT TAOJIUIly C MIEPEYHEM CEaHCOB,
KOTOpbIE€ JOJIKHBI CO3JaBaThCsA M 3allycKaTbcs B MOMEHT 3arpy3ku cuctembl OpenSCADA. Co3nanue
CCaHCOB IOCPEJCTBOM 3TOTO HHCTPYMEHTAa MOXKET OBITh TOJIe3HBIM 1l Web-uHTepdeiica. B Takom
clydyae TpuU TNOAKIOYeHHH Web-monb3oBaTenss Bce JaHHBIE YK€ TOTOBBI M OOecreunBaeTcs
HENPEPBIBHOCTH (POPMUPOBAHUS APXUBHBIX JOKYMEHTOB.
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. QT OpenSCADA KoHhurypaTop

dann Peparktvpoeanve Bwug [lomowes

88000 " %)Y

200 @29

o

m [+] EB*
i/ TpaHcnopTbl et

Modyns: VCAERNgine

w TpaHcnopTHelE Np _ }
[+| CBop naHHbix BATENLCKWIA MHTepdeiic

CeaHchl ] CUWHTES peun 13 TekcTa (4 |»

[ ] Apxuebl

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

o--&--H-H-5-E

& Paboumil none:

[E Monb3osatensekue KopupoBka Texcra: [I{DIB—R ]

& CucTeMHbIiA Kol
WERB debuger
= [ [lBvkok cpeppl
=- Mpoexkm:
= i AGLKS
s Kophe
MNaxenu

= BiAimiinmera 8

Foman)
Fromar

Puc.4.3 Bxnaaka KoHGUTypalyy JBHUKKAa CHHTE3a PeUH.

Kongurypauusi KOHTeHHEPOB BUKETOB, B JIMLE OMOIMOTEK BUKETOB U MPOEKTOB BBIMIOJIHAETCS 1T
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OCpEJIICTBOM CTpaHHI] Ha puc. 4.4 (11 npoekta) u puc.4.5 (st OnOIMOTEeKH BUIKETOB). bubnroreka
BUJDKETOB COJIEPKUT BUIDKETHI, & TPOEKT - cTpaHumbl. O0a TUMa KOHTEHHEpa COAepkKaT BKIAIKY
KoH(purypamuu Mime-1aHHBIX, HCTIOIB3YEMBIX BHIKEeTaMu (puc.4.6).

[ -+ | QT OpenSCADA KoHUrypaTop = =] =
dain PepaktwpoBadwe Bug [Momouws
¥ 1y = =
800U RXLALLI200 @
|HMﬂ []
& Paboui non: s Mpoexkm: AGLKS
i CucteMHbli Kol :
WEB debuger Mpoext | Crpanuusl | Mime aaHHbie |
= [ [ewxok cpeasl  CocTosHMe -]
: BrnroueH: [+
KopH Bl npoexra: | SQLite. VCA prj AGLKS M
MNanenn
= bubnuomexa 8 - Kordpurypauns
= 3nemMeHTbI Id: AGLKS
| Yposg Mms: [AGLKS ]
~ Tpybe - :
" Crpyr nucaHue:
Tpy6e MNpoekT BU3yanuaauwi AHactacueBsckoi [a3o-TTMgTHONR KoMnpeccopt
® 3apBi
Tpybe
Tpy6e [ | (]
bed Kpan — WroHka:
| Crpyr NFrLer
| Crpes
@®E. d
s CWrHe Brnageneu v rpynna: [roman H [users |v]
: Eﬁ::l Hoctyn: [Dﬁmp W ynpam|v] [Dﬁaop W ynpam|v] [Dﬁmp |v]
— TNuhe Mepuog BeMMCNEHNS: E
EI_KrE OKHO MCNONHEHWA: [Dpuruﬁanhthﬁ pasMep |v] 0
~ Obpb —
(1 ]
ffoman

Puc.4.4 Ctpanuna KoHQUrypauu mpoeKToB.

C MOMOMIBIO ATOM CTPAHUIIBI MOKHO YCTAaHOBUTD:
« CocrosiHue KOHTeiiHepa, a MMeHHO: «Bxmouen», ums bJl, coxmepxkaieit koHbuUrypauuio,
BJIaJIENbIIa U TPYIIITY KOHTEUHEpa.
+ HWnentudukarop, umsi, Onucanue 1 UKOHKY KOHTEHHepa.
«+ IlpaBa noctyna Kk KOHTEHHEPY.
. HCpI/IOJI BBIYUCJICHUA CECAHCOB OCHOBAHHBLIX HAa JAHHOM ITPOCKTC.
« Cnoco0 OTKpBITHS TJIABHOTO OKHa HcmonHeHus (OpUrMHANbHBIN pa3Mep, MaKCUMU3AIMs U Ha
BECh DKpaH).
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QT OpenSCADA kowgwrypatop @ x

Painn Pepaktupoeadne Bug [lomouws

88 00O IHALLIB0L @0

=]
TpancropTo ﬁ Bubnuomeka eudxemos: originals
TpaHcnopTHele NpoTokonbel  — ————— :
CBop AaHHbix BubnuoTteka [ Buogxer | Mime gaHHeie ]
ApxitBbl ~CocToanve
CneuwankeHele
Monb3oBaTensckue MHTEpdERC BrntoyeH: v
/£ Pabounii nonb3oBaTenbekni B 6ubnuoteru: |*.*.wib_originals v]
8 Cuctemublil koHdurypatop
WEB debuger ~ Kongpurypauusa
[ [euxoKk cpenbl BU3yanuaauw Id: originals
= [poekm: Wma: [{]riginal widget's library ]
= i AGLKS :
ms KopHesas cTpaHiL Onucatue:
MaHenn ynpaenesus
= bubnuomeka sudxemos:
SNEMEHTbl MHEMOCXEMbIL__

AGLKS

OCHOBHBIE 3NEMEHThI
2 Tectoean

:Original widget's libra

[#

CeaHc:

[g f“uﬂrlﬁ Hﬂumumn;[eji_]g

Puc.4.5 Crpanuna koH¢urypanuu OUOIMOTEK BUIKETOB.

F

Froman
froman]

C nmoMoMNIbIO 3TOM CTPAHUILIBI MOKHO YCTAaHOBUTb:
CocrosiHue KOHTeHHEpa, a UMeHHO: «Bxmrouen», ums BJI, congepikarieit koHUTypanuro.
Wnentudukatop, uMs, OMMCaHNE U UKOHKY KOHTEHHepa.
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OT OpenSCADA KoHturypaTop

Pain PepaktupoeaHue Bug [lomouls

83000 RILLLIZ200 @D

<] Bubnuomeka eudxemoe: Main

Apxuesl ,
CneuwnansHble Bubnuoteka | Bumker | Mime paHHble I
MNonbsoBaTensckue MHTepdeRc
£ Pabounii NoNb30BATENLCKMI | Mime gaHHble:
EEEZZ;TQZE:H KOHdpurypaTop Id Mime tun | JaHHble
i [evoK cpedsl BA3yanuaaLw pg_prev image/png 5.9043
B Mpoexkm: .

5. B AGLKS pg_next image/png 6.00684

ms KopHesas ctpaHnl
MNaHenw ynpaeneHus
£l bubnuomexa sudxemos:
3nemMeHTbl MHEMOCXEMbI
AGLKS
{OCHOBHbIE aNeMeHTbl
&4 Tectoean
.4 Original widget's libra
CeaHc:
) CucTeMHblit KOHDUrypaTop

mn image/png  1.9668
graph image/png 5.09277
cadr image/png  1.75293

view image/png 1.00879

[e]o]|s]w]|m]|

Froman)
[romar]

Puc.4.6 Bknanka koHQUrypanuu mime-JIaHHbIX KOHTEHHepa.
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Kondurypauust ceanca npoekTta 3HAUUTENbHO OTJIMYAeTca OT KOoHburypauuu mpoekta (puc. 4.7),
OJIHAKO TAKXX€ COACPIKHUT CTPAHULIBI IPOCKTA.

OT OpenSCADA KoHdMIypaTop

Pain Pepaktvpoeadve Bug [Nomowb

880000 =X &L
B
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Mpoexr: | AGLKS

-]

DOHOBLIA peXuM ucnonHedua: Off
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g

Flroman

Puc.4.7 Ctpanuna koHGUTYpallid CEaHCOB MPOCKTOB.

C moMoIIbI0 ATON CTPaHUIBI MOKHO YCTAHOBHTH:
+ Cocrosaue ceanca, a uMeHHo: "Bxmrouen", "3amymieH", moyib30BaTeNb, BIAJCNEI, TpyMa
MOJIb30BaTEeNeH, JOCTYI, UCXOTHBIA MPOEKT, PEKUM UCHOTHEHHS B (OHE, CUETUYMK KIMEHTCKUX
MOJIKITFOUEHUH ¥ BpeMsI UCTIOJTHEHUSI CeaHca.

+ Tlepuon ob6cuéra ceanca.

+ IlepeueHb OTKPBITHIX CTPAHHIL.
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CtpaHuIlbl KOHPUTypaIlMi BU3YaIbHBIX AJIEMEHTOB, PACIIOJNIOKEHHBIX B Pa3HBIX KOHTEHHEpaxX, 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).
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Puc.4.8 I'maBnas Bi1aika KOHGUTYpAIIMU BU3yaJIbHBIX 3JIEMEHTOB.

C noMoIIbIo 3TOM CTPaHULIBI MOKHO YCTAaHOBUTb:
+ CocrosiHUE 2JIEMEHTA, @ UMEHHO: «BKiItouen», poAuTenbCKUI 31EMEHT U nepexos K Hemy. [l
CTPAHMIIBI B COCTOSIHUM YKa3bIBAE€TCS TUIl CTPAHULIBI.
«  Wnentuduxarop, THII, KOPEHb, TyTh, UM, OMUCAHUE U UKOHKY JIEMEHTA.
« Bragenen, rpynma noJib30Batesie U mpaBa JOCTyNa K SJIEMEHTY.
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Puc.4.9 Bknaaka aTpuOyToB BU3YyaJIbHBIX 3JIEMEHTOB.
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