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BBenenue

JlaHHBII TOKYMEHT IMpeNCTaBIseT co00i onucanue nHTepdeiica mporpaMmupoBanus npuinoxenus (API)
cuctembl OpenSCADA.

OpenSCADA 310 npoekt oTkpbiToii SCADA-cucTeMbl NOCTPOEHHON O MOIYJIbHOMY NpUHIMIYY. B
JIOKYMEHTE COJIEPKUTCS HCUEpIIbIBAIOLIEe OMHCAHWE BHYTpEHHEW apxuTekTypbl cuctemMbl OpenSCADA.
Kpome nHdpopmannu 06 apXUTEKType NpeAOCTABISIOTCS CHPAaBOYHBIE JTAaHHBIE MO METOJAaM U aTpudyTam
00BEKTOB CHCTEMBI.

JIoKyMeHT mpeaHa3HaueH i TPOrpaMMHCTOB Kenaronmx pazooparbes B apxurekrype OpenSCADA u
pa3pabaTeiBaTh pacmupenus s He€. JIOKyMEHT He TpeaHa3Ha4deH JUIs MOJIb30BaTeIe U MHTErPaTOPOB
OpenSCADA!

Jns mnoHuMaHuWs JOKyMeHTa TpeOyercss 3HaHWe KoHuenuuu OO0bekTHO OpHEHTHPOBAHHOTO
[TporpammupoBanus (OOIl) m yHUBEpCaTbHOTO S3bIKA MOICIUPOBAHUS IMPOTPAMMHOIO OOCCIICUCHUS
(UML), a gana BO3MOXHOCTH HM3Y4YEHHs] MCXOJIHOTO KOJla TpoeKTa TpeOyeTcss 3HaHUE s3bIKa
nporpammupoBanusi C++. Kpome TOoro, B JOKYMEHTE COJEPKHUTCS YINOMHUHAHHE O TEXHOJIOTHIX:
pensiunonnsie B, XML.
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1. BayTpennsia crpykrypa, API cucrembl OpenSCADA.

C uenpl0 HarJISHOTO M JOCTYIHOI'O BOCHPHATHS apXuTekTypsl cucteMbl OpenSCADA B nenom Ha
puc.l. m3obpaxkeHa craTudeckas nuarpamma kijaccoB cucteMbl OpenSCADA Ha yHHMBEpCAJIBHOM SI3bIKE
moaenupoBanust (UML). Ucxoas u3 auarpammsl BUIHO, 4To cuctemMa OpenSCADA conep XUt MoyIbHbIE
NOJACUCTEMBL:  «ApxuBbDY, «ba3pl  gaHHbBIX», «Tpancnopte», «TpaHCHIOPTHBIE  MPOTOKOJBDY,
«Ilonp3oBaTensckue uHTepdeiice», «COop naHHbIX» U «CHenuanbHbey», a TaKKe MOIACUCTEMBI:
«be3zonacHocTe» U «YmpaBieHue monyiasmMu». Ha nuarpamme HaryisiiHO TNPEACTaBICHBI B3aUMOCBS3H
MEXy MOJLYJIbHBIMU MTOJCUCTEMAMH U MOAYJISIMU COOTBETCTBYIOLINX TUIIOB.
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Puc. 1. Cratnueckas quarpamMmma KjiaccoB
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2. O6mas crpykrypa cucrembl. MoayiabHocTh (TSubSYS,
TModule)

Kopnewm, ot koTtoporo crpoutcst Bcsi cuctema, siBisietcsi 00bekT TSYS. KopeHb coaepKuT moacucTeMsl
(TSubSYS). INoacuctembl MOTYT OBITh: OOBIYHBIMH U MOIYIbHBIMH. OTIMYUE MOIYJIBHBIX MOACHCTEM
YeTKO TpociexuBaeTcs Ha puc. l. Tak, MoOIyibHBIE IOJCUCTEMBI O00S3aTENBHO COJIEP)KAT CIUCOK
MoayiapHBIX 00bekTOB (TModule), Hampumep moacuctema apxuBbl TArchiveS coaepXUT MOIYyIbHBIE
00wekTel TTipArchivator. B Toxxe Bpemsi 0ObIYHAsI TIOJICUCTEMA TaKUX OOBEKTOB HE COAepKuT. Hampumep,
nojacuctema 6e3omacHoctu TSecurity (puc.2).

- ™
Oemo
CTaHUWA
. CucmeMHBIU cnod
" e e ———— ™

(2] o]

F\\Cnm.' nod cLCmeM

AprBHpUBaHHe AprBHpUBaHHe DﬂEpEILI,HOHHEIFI BbHHC.I'IEHH-E
Ha B[ cCTEMA GNoYHbIX CXEM

ModyneHBID cnod
'\} <
Puc. 2. Uepapxuueckas ctpykrypa cuctemsl OpenSCADA.

B nmpomnecce nanmnumanmzanuu kopHs (TSYS) onpenensiercst rnodansHas nepemenHas SYS. [lepemennas
SYS MoxeT uCHoib30BaThCs UISL MPSAMOro OOpamieHuss K KOPHIO CHUCTeMbl U3 Jo0oro e€ ysna.
Wuunmanu3anys KOpHs BBIMOJIHSAETCS €IMHOXIbl W3 TJIaBHOM BbI3bIBalomed ¢yHknuu. [locnme 3amycka
yIIpaBJIEHUE 3aXBaThIBA€TCS OOBEKTOM CHCTEMBbI 10 OCTaHOBKH. KOpHEBOH OOBEKT KOHIEHTPUPYET BCe
obmecucremunie pyHkuun cuctembl OpenSCADA.

[Tponomkenrem kopHeBoro oObekTa (TSYS), BemomHstomero (QyHKIUKM OOCTY)KHBAHHS TOTOKA
CUCTEMHBIX COOOIIeHUH, BbICTymaeT o00BeKT TMess. OOBEKT MOCTYNEH IOCPEICTBOM TIIOOATBHOM
nepeMeHHor Mess, KOoTopas HMHHIMAIU3UPYETCS KopHeM cucTeMbl. OOBEKT COAEPKHUT (PYHKIIMH
KOAMPOBAHMUS, IEKOAUPOBAHMSI M JIOKAIM3AIUN COOOIIIEHUH.

B mnoxcucremax (TSubSYS) peanusyrorcs QyHKIUM XapakTepHBIC Ui KaXKIOW TOJCUCTEMBI
WHAMBHUIYalIbHO, C OOHIMM JUIs BCEX MOJCUCTeM mocTymoM, udepe3 o0bekT TSubSYS. MonaynpHas
MOJICUCTEMAa UMEET BO3MOKHOCTb PACHIUPSTh GYHKIMOHATHHOCTh MOCPEACTBOM Mojynei. [ns sToi nenu
MOJIyJIbHAS MOJICUCTEMA MPEAOCTABISET JOCTYI K MOJIYJISIM CBOETO THUIIA B BUJE MOJYJIbHBIX OOBHEKTOB.

Monynbs — cocTaBHas 4acTh MOAYJIBHOM MOJCUCTEMBI. B 001mem, /Ui BceX MOIYNIel U UX MOJCUCTEM,
MOJIyJIb TPENOCTaBIsAeT MHPOpPMAIUI0 O cebde, CBOEM MPOUCXOXKJIEHUH M SKCIOPTUPYEMBIX (DYHKIHUAX.
OTnenbHO B3ATHII MOAYIIb Peanu3yeT (PyHKIMOHAIBHOCTh B COOTBETCTBHU CO CBOMMU MOTPEOHOCTSIMHU.
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2.1. KopHneBoii 00bekT cucremsl (TSYS)

‘HacneuyeT: ‘T CntrNode. ‘

Jlannbie:

HNudopmanroHHbIe IEpEMEHHbIE TPOrPaMMBbI:
* PACKAGE LICENSE — JluuieH3usi pacCupOCTpaHEHUs MPOrpPaMMBbl
* PACKAGE DESCR — Kpatkoe onucaHue nporpammsl
* PACKAGE AUTHOR — ABTOp nporpamMmmsl
* PACKAGE SITE — Web cailT noaaep K NporpaMmbl

CrniocoObl KOAMPOBAHUSI CHMBOJIBHBIX TTociefoBaTenbHocTel (enum — TSY S::Code):
* PathEl — >nemenT nytH (cuMBOJIbL: /' 11 '%' k Bugy '%2f);
* HttpURL — anpec 6pay3epa (http url);
* Html — cnenuaibHBIX CHMBOJIOB JIJIS MCIIOJb30BaHus B html;
* JavaSc — cUMBOJIOB KOHIIa cTpoKu ais JavaScript;
e SOL — 3nauenus SQL-3anpocos;
* Custom — BbIOOPOYHOE KOJMPOBAHNE YKa3aHHBIX CUMBOJIOB;
* base64 — Mime xoaupoBaHue B cTaHaapTe Base64;
* FormatPrint — KoaupoBaHue/S5KpaHUPOBaHUE AJIEMEHTOB (OPMATHUPOBAHUA s (DYHKIIHIA
Bpoze "printf";
* oscdID — KoaupoBanue u1eHTUPUKATOPOB Y3JI0B.
* Bin — KoaupoBanue OMHApHBIX TaHHBIX B TEKCT U 0OpaTHO.
* Reverse — MHBepcus OpsAKa CHMBOJIOB B CTPOKE.
* ShieldSimb — KonupoBaHue SKpaHUPOBAHHBIX CUMBOJIOB Bpojie "\n" B peabHbIC KOJIBI.

Buner npencraBnenus nenoro B pyakuusax TSYS::int2str() u TSYS::112str() (enum — TSYS:: IntView):
* Dec — AecsATUYHOE;
* Oct — BOCBMEPHUUHOE;
* Hex — miecTHaaUaTEpUIHOE.

Crangaptabie kKobl omuOoK B cucteMe OpenSCADA (enum — TSY S::Errors):
* DBInit (1) — Ommbka nantmanm3anyu b/1;
* DBConn (2) — Ommubka nmoakimtouenus K b/1;
* DBInernal (3) — Buytpenns ommbka bJl;
* DBRequest (4) — OmmOka B 3anpoce K b/;
* DBOpen (5) — Ommbxka otkpbiTus b/I;
* DBOpenTable (6) — OmmbOka OTKPHITHS TaOIHIIbI;
* DBClose (7) — OmmoOka 3akpbitst b/[;
* DBTableEmpty (8) — Tabnuua bJl mycra;
* DBRowNoPresent (9) — 3anuch B TaOIUIIE OTCYTCTBYET.

IIa0Ji0HbI:

TO FREE — 3unauenue cBoboanoro oobekra (NULL).

STR_BUF LEN — CrannaptHas anuHa cTpokoBbix 0ydepos B OpenSCADA (3000).
STD WAIT DELAY — CrannapTHBIM KBaHT BpeMEHH MUKIJIOB oxuaanus (100mc).
STD WAIT TM — CtannapTHBIH HHTEPBAT 0XKHUIAHUS COOBITHSI.

*  func__ — IlonHoe ums BbI3bIBaOIEH (QYHKIIUH.

* vmin(a,b) — OnpeneneHre MUHUMAIBHOTO 3HAYCHHUS.

* vmax(a,b) — Onpepenenrie MaKCUMaIbHOTO 3HAUYCHUS.

ITy0in4HbIe MeTOBI:
o TSYS(int argi, char **argb, char **env ); — NHUIMAIU3UPYIOMNUNA KOHCTPYKTOP.
* int start( ), 3amyck cucteMbl. OYHKIMS 3aBEpIIACTCS TOJBKO C 3aBEpIICHHEM PabOThl CHCTEMBI.
BosBpamiaercs ko Bo3Bpara.
* void stop( ); — KoMaHa OCTAHOBKH CHUCTEMBI.
* int stopSignal( ); — Kox Bo3Bpara B cilydyae OCTaHOBA CUCTEMBI. MOKET HCIIOJIb30BaThCS KaK MPU3HAK
«OCTaHOB CHCTEMBD) Pa3IMIHBIMH MTOJICUCTEMaMH.
 string id(); — VneHTHUUKaTOp CTAHIINUH.
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* string name( ); — Jlokanu30BaHHOE UMS CTAHIIUH.

* string user( ); — CUCTEeMHBIN MOJIB30BaTENb OT IMEHU KOTOPOTO 3aMyIIeHa CUCTEMA.

* string host( ); — VIMs X0cTa Ha KOTOPOM HCTIOJHSETCS CTAHIIHSL.

* void list( vector<string> &list ); — CHIHCOK TIOJICHCTEM 3apETUCTPUPOBAHHBIX B CUCTEME.

* bool present( const string &name ); — IIpoBepka Ha HaJMYUe YKa3aHHON MOJCUCTEMBI.

* void add( TSubSYS *sub ); — JlobGaBieHHe/perucTpamus MOACHCTEMBI.

* void del( const string &name ); — Y najeHue MOJACUCTEMBI.

* AutoHD<TSubSYS> at( const string &name ); — IlonkitoueHne K YKa3aHHON MOJICUCTEME.

* AutoHD<TUIS> ui( ); — Ilpsimoii noctyn k noacucteme «Ilomp3oBarenbckue HHTEPPEHCHD.

* AutoHD<TArchiveS> archive(); — Ilpsimoii nocTym K moacucTeMe «APXUBBDY.

* AutoHD<TBDS> db(); — Ilpsimoii noctyn k nojacucteme «bas3bl JaHHBIX».

* AutoHD<TControllerS> daq( ); — Ilpsimoii noctyn k noacucreme «COOp TaHHBIX.

* AutoHD<TProtocolS> protocol( ); — Ilpsamoii noctyn k noacucteme «IIpoToxonsn.

* AutoHD<TTransportS> transport( ); — Ilpssmoit noctyn K nmojacucteme « TpaHCTIOPTHI».

* AutoHD<TSpecialS> special( ); — Ilpsimoii noctyn k noacucreme «CrienuanabHbIe.

* AutoHD<TModSchedul> modSchedul( ); — llpsmoii 10CTYynm K TOJCUCTEME «YTIPABJICHHE
MOJYJISIMUY.

* AutoHD<TSecurity> security( ); — Ilpsimoit noctyn k nojacucreme «be3omacHOCTbY.

* string workDir(); — Pa0ouast AMpeKTOpyUs CTAHIIUH.

 string icoDir(); — Jdupexropus ukonok OpenSCADA.

» string modDir( ); — Jupextopus moayneir OpenSCADA.

* void setWorkDir( const string &wdir ); — Y cTaHOBKa paboyeil JUPEKTOPUH CTaHILIUH.

* void setlcoDir( const string &idir ); — Y ctanoBka nupextopuu HKOHOK OpenSCADA.

* void setModDir( const string &mdir ); — YcraHoBka qupextopuu Moxyieit OpenSCADA.

* string cfgFile( ); — Vms xoHGUTYpalMOHHOTO (haiiyia CHCTEMBI.

* XMLNode &cfgRoot( ); — Pa3o0OpaHHas cTpyKTypa KOH(UTypallMOHHOTO (haiia.

* XMLNode *cfgNode( const string &path, bool create = false ); — Ilonyuenue y3na KOHOUTYpAIIH 110
ero mytu <path>. Co3/aBath 3JIEMEHTHI MYTH B CIydae WX OTCYTCTBUU <create>.

* void modifCfg( ); — OtMmeTka MoaU(pHUKAIMKU KOH(MUTYpaluu, A MOCIEIYIOUEr0 COXpaHEHHUsS B
daiin.

* string workDB( ); — Ilonnoe ums paboueii b/I.

* string selDB( ); — BoiOpannas BJI. Ucnonb3yeTcs mist n30upaTelibHOM 3arpy3ku u3 ykasanHoi bJ/l, B
moacucreme "BJ1".

* bool chkSelDB( const string& wDB ); — @OyHKIUS NPOBEPKHM HAa COOTBETCTBUE YKazaHHOW BJ[
<wDB> BbIOpanHOi1 B selDB( ).

* void setWorkDB( const string &wdb ); — Y cTaHOBKa OJIHOTO UMeHH paboueit B/I.

* void setSelDB( const string &vl ); — YcranoBka BeiOpanHoi b/] ayis u3dbupareabHoO# 3arpy3Ku.

* bool saveAtExit( ); — Ilpusnak - "CoxpaHsITh KOHQUTYPALIUIO CUCTEMBI ITPH BBIXOJEL".

* void setSaveAtExit( bool vl ); — YcraHoBka npusHaka - "CoXpaHATh KOHQHUIYpalHi0 CUCTEMBI IIPU
BBIXOJIE".

* int savePeriod(); — IlepuoaAMYHOCTh ABTOMATUYECKOTO coXpaHeHus craniuu B BJ] (cexynn).

* void setSavePeriod( int vl ); — Y cTaHOBKa NIEPHUOJUIHOCTH aBTOMATHUYECKOTO COXPAHEHUS CTaHIIUU B
BJI (cexynn).

 string optDescr( ); — Jlokain3oBaHHas MOMOIIb 1O ONIMSAM KOMaHJHOM CTPOKM M IMapaMeTpam
KoH(pHUTyparmoHHoro ¢aiina.

* static void sighandler( int signal ); — ®OyHKUUS CTaHAAPTHOTO OO0pPabOTYMKA CHTHAJIOB CHCTEMBI B
LEJIOM.

* unsigned long long sysClk( ); — PacuérHas wactora mporeccopa Ha KOTOPOM (DYHKIIMOHHPYET
cuctema (I'm).

* void clkCalc( ); — Pacu€r 4dacTtoThl Tpormeccopa Ha KOTOPOM paboTaeT cucrteMa. BbI3bIBaeTcs
MIEPUOJIUYECKH ISl CUCTEM C IIEPEMEHHOM YaCTOTOU IIpoLiecCcopa.

* unsigned long long shrtCnt( ); — DyHKIHUS 3aMepa MaJIbIX HHTEPBAJIOB BPEMEHHU MO CUETYMKY TaKTOB

mporueccopa. Bo3Bpaiiaer 3HaueHrne CYeTYMKA TAKTOB MPOIIECCOpa.

* static long HZ(); — Bpemsi CHCTEMHOTO THKa MPOIeccopa.

* bool cntrEmpty( ); — IlpoBepka Ha OTCYTCTBHE CYETUUKOB OTIAIKH.

* double cntrGet( const string &id ); — Ilonyuenue cuérdanka oTIagku <id>.

* void cntrSet( const string &id, double vl ); — Y cTaHOBKa cueTYMKA OTJIAJIKK <id> B 3HaueHUE <v/>.
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* void cntriter( const string &id, double vl ); — Utepanus cu€rurka oTIagku <id> Ha 3HaUeHHE <v/[>.

* void taskCreate( const string &path, int priority, void *(*start routine)(void *), void *arg, int wtm =
5, pthread attr t *pAttr = NULL, bool *startSt = NULL ); — Co3mganue 3amaud (IIOTOKA) C
uneHtudukaTopom <path>, npuoputetroMm <priority> (-1...99), ynkiment 3agaun <start routine> m e
apryMEeHTOB <arg>, a TaK-)K€ OXHUJaHWEM 3amycKa I0JIb30BATEIbCKON MPOLEAYPhl MO MPU3HAKY
<startSt>.

* void taskDestroy( const string &path, bool *endrunCntr = NULL, int wtm = 5, bool noSignal =
false ); — Ypanenue 3amauu ¢ HISHTHPUKATOPOM <path> W KOMaHAOH octaHoBa <endrunCntr>.
Ucnonwayitte <noSignal> nns npenoTBpalieHus OTIpaBku 3anave curnana SIGALRM.

* static int sysSleep( float tm ); — DyHKIUS CUCTEMHOTO 3aChIlIaHUSl TIOTOKA HAa BpPeMs B CEKyHJax,
BIUIOTH 10 HaHOCeKyH/ (1e-9).

* static long long curTime(); — Texy1iiee Bpemsi B MUKpoceKyH1ax ¢ Hagana smnoxu (01.01.1970).

* static void taskSleep( long long per, time t cron = () ); — OyHKIUA 3aCbIIIaHUs MMOTOKA MO CETKE
aOCOIIOTHOTO BPEMEHM C MEPUOJOM <per> B HAHOCEKYHJAX WM J0 3alUIaHUPOBAHHOIO BPEMEHH
<cron>.

* static time_t cron( const string &vl, time_t base = ( ); — IlnanupoBaHne BpeMEHH UCIIOJHEHHS TIO
dopmaty crangapta Cron <v/>, HaunHast OT 6a30BOT0 BpeMeHU <base> WU OT TEKYIETO BPEMEHH, €CIIH
0a3a He yKa3aHa.

* static bool eventWait( bool &m_mess r_stat, bool exempl, const string &loc, time t time = 0 ); —
OyHKIMS OXUTAHUS COOBITHS <exempl> misi mepeMeHHOW <m mess r stat> B TEUCHHE yKa3aHHOTO
WHTEpBaja BpeMeHU <time> NJis UCTOYHHUKA <[oc>.

* static string int2str( int val, IntView view = Dec ); — IlpeoOpa3oBaHue LI€JIOT0 3HAKOBOTO B CTPOKY
BUIA <view>.

* static string uint2str( unsigned val, IntView view = Dec ); — Ilpeobpa3zoBanusi 11e10r0 6€33HaKOBOTO B
CTPOKY BUJA <view>.

» static string [2str( long long val, IntView view = Dec ); — IlpeoOpa3oBaHusi JUIMHHOTO IIEJOTO
(646uT) B CTPOKY BHIA View.

* static string real2str( double val, int prec = 15, char tp = 'g' ); — IIpeoOpa3oBanus BEMECTBEHHOTO C
TOYHOCTBIO <prec> 3HAKOB U TUIIOM <Ip> B CTPOKY.

* static double realRound( double val, int dig = 0, bool toint = false ); — OKpyricHHE BEIICCTBEHHOTO

qHcia 10 YKa3aHHOTO 3HakKa <dig> Tocje 3alsiTol ¢ BO3MOXKHOCTBIO MPeoOpa3oBaHus K IEJIOMY ITOCIIE
OKpYTIICHUs <foint>.

* static string time2str( time_t tm, const string &format ); — IlpeobpazoBanne UNIX Bpemenu <tm> B
CTPOKY, B COOTBETCTBUU ¢ popmatoM <format> POSIX-pynkuuu strftime().

* static string time2str( double utm ); — IlpeoOpa3oBaHue MHTEpBaja BPEMEHH, B MHUKPOCEKYHJIaX, B
cTpoky Buaa "luac 23mun 10cex".

* static string cpct2str( double cnt ); — llpeobpazoBanue cuérumka Tpaduka <cnt> (0alT) B CTPOKU
Buaa "12.5Kub".

* static string addr2str( void *addr ); — IlpeoOpa3oBanue aapeca B CTPOKY.

* static void *str2addr( const string &str ); — IlpeoOpa3oBaHue CTPOKH B ajpec.

* static string strNoSpace( const string &val ); — VYnansger U3 UCXOIHOW CTpoKH <val> mycTele
CHMBOJIBI B Ha4aJie U B KOHIIE.

* static string strSepParse( const string &path, int level, char sep, int *off = NULL ); — Pa360op cTpoku
<path> Ha cocraBisfOIIe, OTACIEHHBIE Pa3ACTUTEIbHBIM CHMBOJIOM <S€p>, HauWHas CO CMEIIEHUs
<off> u KOHTpOIUPYS CMEIIeHNEe KOHIIA SJIEMEHTa B HEM XKe.

 static string strParse( const string &str, int level, const string &sep, int *off = NULL, bool
mergeSepSymb = false ); — Pacmmpenas Bepcusi GpyHKmnn pazdoopa crpoku strSepParse() mo3Bossitomas
UCTIOJIb30BaTh MHOTOCHMBOJIBHBIC Pa3/ICIUTEN U OObEIUHATH OJJHOCUMBOJIbHBIC.

* static string strLine( const string &str, int level, int *off = NULL ); — Pa300p TekcTa 1o CTpOKaMm st
passbIx crioco6oB okonuanus ctpoku (CR, LF u CR/LF).

* static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ); —
Brinenenune snemenToB mytu <path> ¢ BO3MOXXHOCTBIO UX JCKOAUPOBAHMSI, HAUMHAS CO cMereHus: <off>
Y KOHTPOJIUPYS CMEIICHHE KOHIIA JIEMEHTA B HEM Ke.

* static string path2sepstr( const string &path, char sep ="' ); — IlpeoOpa3oBaHue MyTH B CTPOKY C
pasagenuresieM <sep>> dJIEMEHTOB.
* static string sepstr2path( const string <&str, char sep = "' ); — llpeoOpa3zoBaHuE CTPOKH C

pa3aenuTeeM <sep>> dJIEMEHTOB B IIyTh.
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* static string strEncode( const string &in, Code tp, const string &symb = " \t\n"); — KoaupoBanue
CTPOKM IO YKa3aHHOMY IIpaBHIIy <tp>.

* static string strDecode( const string &in, Code tp = Custom ); — JlekogupoBaHHE CTPOKH II0
YKa3aHHOMY IIpaBHILy <tp>.

* static string strMess( const char *fmt, ... ); — ®opMmupoBaHUE CTOKM MO ImabioHy <fmt> u
aprymeHTam. Peanm3oBaH Ha ocHOBe printf.

* string strCompr( const string &in, int lev = -1 ); — Komnpeccusi CTpoku <in> ¢ ypOBHEM KOMIIPECCHH
<lev>.

» string strUncompr( const string &in ); — JlekoMIIpeccusi CTPOKH <in>.

* static inline uintl6_t getUnalignl6(const void *p); — HeBbipaBHEHHOE UTeHHE OE33HAKOBOTO IIEJIOTO
B 16-pa3psanoB u3 Oydepa no cMemeHuto.

* static inline uint32 t getUnalign32(const void *p); — HeBblpaBHEHHOE YT€HUE OE33HAKOBOIO IIEJIOTO
B 32-pa3psna u3 Oydepa 1mo CMemeHuro.

* static inline uint64_t getUnalign64(const void *p); — HeBblpaBHEHHOE YT€HHE OE33HAKOBOTO IIEJIOTO
B 64-pazpsna u3 Oydepa 1mo CMemeHuro.

 static inline int getUnalignlnt(const void *p); — HeBblpaBHEHHOE YTEHHE 3HAKOBOTO IICJIOTO W3
Oydepa Mo cMeIeHuIo.

* static inline float getUnalignFloat(const void *p); — HeBbipaBHEeHHOE uTeHHE BeniecTBeHHOTO "float"
n3 Oydepa o CMEIIeHHUIO.

* static inline double getUnalignDbl(const void *p); — HeBbIpaBHEHHOE 4YTEHHE BEIIECTBEHHOTO
"double" u3 6ydepa mo cmenieHuro.

* static float floatLE(float in); — llpeoOpa3oBanue BemiecTBeHHoro uucna "float" w3 BHYTpeHHETO
npeactasnenus B Gopmat IEEE754 Little-Endian (LE).

* static float floatLErev(float in); — IlpeoOpa3oBanue BemecTBeHHOro uucia "float" uz ¢opmara
IEEE754 Little-Endian (LE) Bo BHyTpeHHee mpecTaBlIeHUE.

» static double doubleLE(double in); — IlpeoOpazoBanue BemecTBeHHoro uucia "double" wu3
BHyTpeHHero npexacrasienus B popmar IEEE754 Little-Endian (LE).

 static double doubleLErev(double in); — IlpeoOpa3oBanue BemecTBeHHOro uwucia '"double" wu3

¢dopmara IEEE754 Little-Endian (LE) Bo BHyTpeHHee Mpe/iCTaBICHHUE.

IIy6oauunbIe aTPUOYTHI:
» static bool finalKill — Tlpusnak "O®unHanpHOE paspymeHue o0vekToB". Vcmomb3yercs ISt
MPUHYTUTEITHFHOTO OTKITFOYEHUS 3a0JJOKMPOBAHHBIX OOBEKTOB HA (PMHAIHHON CTAJMU BHIKITIOUCHHUSI.
* const int argc — CU€TUUK apryMEeHTOB KOMaHHON CTPOKH.
* const char **argv — bydep apryMeHTOB KOMaHIHOW CTPOKH.
* const char **envp — YKa3arenb Ha CIIUCOK MAPAMETPOB OKPYKEHHUS.

2.2. O0bekT coodmenuii cucrembl (TMess)

JanHbIe:
Tunel (ypoBHH) coobmenuit (enum — TMess:: Type):

* Debug — ornajxa;
* Info — undopmanus;
* Notice — 3aM€YaHUE;
* Warning — nipenynpexacHue;
* Error — ommoka;
* Crit — KpUTHYECKAsI CUTYyallNs;
* Alert — tpeBora,
* Emerg — aBapusl.

CprKTypa coobieHus (class — TMess::SRec):
tlme t time;, — BpeMs COO6H1€HI/I}I

* string categ, — KaTeropus cooOmIeHus (OOBIYHO MyTh BHYTPH CUCTEMBI);
* Type level;, — ypoBeHb COOOIICHUS;
* string mess, — COOOIIICHHE.
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Ia0/10HbBI:

* (mess) — OOEpTka Haj (QYHKIMEH TpPaHCISIIMU COOOIIEHUN JIsA MPEIOCTABICHHUS MPUHATOTO BO
MHOTHX IPOrpaMMax BbI30Ba MEPEBO/Ia COOOIIECHU.
* FTM(rec) — llonydeHus MOJHOTO BPEMEHH COOOIIEHHS B MHUKPOCEKYH/AaX, MCIOJIb3Yys JABa IOJIS

BPEMEHU CTPYKTYPbI COOOILICHHUS.

* message(cat,lev,fmt,args...) — OOpMHPOBAHE MMOJTHOTO COOOIIECHHUS.

* mess_debug(cat,fmt,args...) — DopMupoBaHUe OTIAJTOYHOTO COOOIIEHUSI.

* mess_info(cat,fmt,args...) — @opMupoBaHrue HHPOPMAITMOHHOTO COOOIICHUS.

* mess_note(cat,fmt,args...) — @opMUpOBaHUS COOOIICHUS - 3aMEUYaHUSI.

* mess_warning(cat,fmt,args...) — @OpMHUpPOBaHUE MPETYIPEIUTETEHOIO COOOICHUS.
* mess_err(cat,fmt,args...) — @opMHpOBaHHE COOOIIECHUS OMIHOKH.

* mess_crit(cat,fmt,args...) — OopMUpOBaHUE COOOIIEHUSI KPUTHUECKOTO COCTOSTHHSL.
* mess_alert(cat fmt,args...) — @opMuUpoBaHUE COOOIICHHS TPEBOTH.

* mess_emerg(cat,fmt,args...) — ®opMUpoBaHUE COOOIICHNS aBapUH.

Ily0anuHbIe MEeTObI:
* void load( ); — 3arpy3ka.
* void save( ); — CoxpaHeHHE.
* string codeConv( const string &fromCH, const string &toCH, const string &mess);, — Konpeprarus
KOJMPOBKH COOOIICHHUSI.

» string codeConvin( const string &fromCH, const string &mess); — KoHBepTalus KOIUPOBKH
COOOIIIEHUS] BO BHYTPEHHIOIO KOJIUPOBKY CHCTEMBI.

o string codeConvOut( const string &toCH, const string &mess); — KoHBepTamuss KOIUPOBKH
COOOIICHHUS U3 BHYTPEHHEH KOAMPOBKH CUCTEMBI.

* static const char *I18N( const char *mess, const char *d_name = NULL ); — TlonmyueHue cooOmeHMs

Ha SI3bIKE CUCTEMBI.

* static string [18Ns( const string &mess, const char *d_name = NULL ); — Tlonyuenue cooOmeHus: Ha
SI3BIKE CHCTEMBI.

* string lang( ); — S13bik cuctemsl, B Bune en US.UTF-8.

* string lang2Code( ); — S13bIK cUCTEMBI B IByXCUMBOJILHOW KOJIUPOBKE (€n).

* string lang2CodeBase( ); — 513bIk 0a30BBIX COOOIIEHUN TEKCTOBBIX MEPEMEHHBIX B ABYXCHMBOJIBHOM
KOJIUPOBKE (en).

o string &charset( ); — CucremMHast KOIUPOBKa.

* int logDirect( ); — IlpueMHUKH, KOTOPBIM HaIPaBIAIOTCS CUCTEMHbIE coobmenust (stdout, stderr,

syslog, archive);

* int messLevel( ); — YpoBeHb, HIXKE KOTOPOTO COOOILEHHSI UTHOPUPYIOTCSI.

* bool isUTF8( ); — Buytpennss konupoBka UTF-8.

* void setLang( const string &lang ); — Y CTaHOBKa s13bIKa CUCTEMbI (JIOKAJIM3AIUH ).

* void setLang2CodeBase( const string &vl ); — YcraHoBKa s3bIKa 0a30BBIX COOOIICHHI TEKCTOBBIX
MIEPEMEHHBIX B JIBYXCUMBOJILHOU KOJUPOBKE (en).

* void setLogDirect( int dir ); — Y cTaHOBKa IPUEMHHUKOB KOTOPbIM HAIPABJISIOTCS CUCTEMHBIE
coobmenus. J{nsa <dir> ucronb3yeTcs oburoBas Macka. [ e:

1 — B syslog;

2 — B stdout;

4 — B stderr;

8 — B apXuB.
* void setMessLevel( int level ); — Y cTaHOBKa MUHHMAJILHOTO YPOBHSI 00pabaThIBa€MbIX COOOLICHHUIA.
* void put( const char *categ, int§ t level, const char *fmt, ... ); — CdopmupoBaTb coobuieHHE 32
TEKyIIIee BPEMs.
* void get( time t b_tm, time t e tm, vector<TMess::SRec> &recs, const string &category = "", int8 t
level = Debug ); — 3anpocuTth COOOILEHHS M3 apXHBa 3a MPOMEXYTOK BpeMeHU <b tm> - <e tm> B

COOTBETCTBHUH C IaOJIOHOM KaTeropuu <category> U MUHHUMAaJIbHBIM YpOBHEM <level>.

API cucremsr OpenSCADA 11



2.3. O0obekT noacucrembl (TSubSYS)

Hacanenyer: |7CntrNode.

TArchiveS, TProtocolS, TBDS, TFunctionS, TSecurity, TModShedul, TTransportS, TUIS,
TSpecialS, TControllersS.

Hacaenyercs:

IMy61u4HbIE METOBI:
o TSubSYS( const char *id, const char *name, bool mod = false ); — WVHUIMaANU3UPYIOMIHI
KoHCTpyKTOp. [Ipr3Hak <mod> yka3bIBaeT, 4TO MOJCUCTEMA MOIYJIbHAS.
* string subld(); — VneHTHPUKATOP TOJCUCTEMBI.
* string subName( ); — Jlokanu3oBaHHOE UMSI TIOJICUCTEMBI.
* bool subStartStat( ); — Ilpu3HaK UCTIOJHEHUS TTOJCUCTEMBI.
* bool subModule( ); — Ilpu3HaK MOTYyIBHOCTH MTOJCUCTEMBI.
* virtual int subVer( ); — Bepcust IoJICUCTEMBI.
* virtual void subStart( ); — 3ammyck moJCUCTEMBI.
* virtual void subStop( ); — OcTaHOB OJCUCTEMBI.
* void modList( vector<string> &list ); — Cnucok <[ist> Moxynei MOIYIbHOM MOJICHCTEMBI.
* bool modPresent( const string &name ); — IIpoBepka Ha HaJIM4YMe YKa3aHHOT'O MOJYIs <name>.
* void modAdd( TModule *modul ); — JlobGaBienue/peructpanus Moayis <modul>.
* void modDel( const string &name ); — Y najieHne MOyJs <name>.
* AutoHD<TModule> modAt( const string &name ); — IloaxiroueHre K MOy <name>.
* virtual void perSYSCall( unsigned int cnt ); [leproanuHbIii BBI30B W3 CHCTEMHOTO TMOTOKA, C
MePUOANYHOCTHIO 10 CEeKYH M CEKYHIHBIM CYETUUKOM <cnt>.
e TSYS &owner( ); — Cuctema - Biajienel] NoJACUCTEMBI.

2.4. OobexkT moayJs (TModule)

Hacnenyer: |7CntrNode.
Hacaenyercsi: | TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController.

Jlannbie:
CtpykTypa naHHbIX uaeHTHGUuupyromas Moayib (class — TModule::SAt):
» SAt( const string &iid, const string &itype = "", int itver = () ); — WHUIHAIUZUPYIOIUN
KOHCTPYKTOP;
* bool operator==( const TModule::SAt &amst ) const; — QyHKIUSI CpaBHEHUS UICHTU(DHUKATOPOB
MOJTyJICH;

* string id; — uneHTH)UKATOP MOTYIIS;
* string type, — THII MOJYyJiA (ITOJACHCTEMA);
* intt ver; — BepcHs THUIIA MOIYJIs (TIOJICUCTEMBI) ISl KOTOPOH MOJyJb pa3padoTaH.

Crpyktypa skcnioptupyeMbix ¢pyHkuuit (class — TModule::ExpFunc):
* string prot; — NpoTOTUN (PYHKLIUY;
* string dscr; — NOKaJIM30BaHHOE ONMCaHue (QyHKIINH;
* void (TModule::*ptr)(); — oTHOCHUTENbHBIN aapec PyHKIMU (OTHOCUTEIBHO 0OBEKTa MOIYJIS).

IIyOoiuuHbIEe METOABI:
» TModule( const string &id ); — VHUIMaNU3UPYyIOMIHMA KOHCTPYKTOP MOAYINS <id>.
* string modld( ); — Unentuduxatop Moayms.
* string modName( ); — Jlokanu3oBaHHOE UMS MOTYJISI.
* virtual void modStart( ); — 3anyck MOyJIs.

* virtual void modStop( ); — OcTaHOB MOTyJIS.

* virtual void modInfo( vector<string> &list ); — Cnucok <l[ist> WHOOPMAIMOHHBIX AIEMEHTOB
MOJTYJISI.

* virtual string modlInfo( const string &name ); — IlomydeHue COAEPKUMOIO YKa3aHHOIO
MH(OPMALIMOHHOTO AIEMEHTa <name>.

* virtual void perSYSCall( unsigned int cnt ); — IlepuoAnYHBI BBI30B M3 CHCTEMHOTO IMOTOKA, C

NEPUOANYHOCTBIO 10 CEKYH/T M CEKYHIHBIM CUETUUKOM <cCnf>.
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* void modFuncList( vector<string> &list ); — Cnucok <[ist> 3KCIOPTUPYEMBIX (DYHKIIMI MOJTYJIA.

* bool modFuncPresent( const string &prot ); — llpoBepka Ha HanWYMe yKa3aHHOW (DYHKIHMH IO €€
NPOTOTHUILY <prot>.

* ExpFunc &modFunc( const string &prot ); — llomyuants uHGOpMAIHIO 00 IKCTIOPTUPYEMOH (HYHKIIHH
MOy <prot>.

* void modFunc( const string &prot, void (TModule::**offptr)() ); — IlomydeHue OTHOCUTEIEHOTO
aapeca <offptr> sxcnoptupyeMont GyHKIHH <prot>.
* const char *II8N( const char *mess ); — Jlokanu3amuss MOIYJIBHOTO COOOIICHUS <mess™> B

COOTBETCTBHH C TEKYIIEH JIOKAIBIO.
e TSubSYS &owner(); — Iloacucrema - Bnaaener; MOIys.

3amuménnbie aTpudyTHI:
* string mName, — VMs MonyJs.
* string mDescr; — Onucanue MOAYJs.
* string mType;, — Tun moxyis.
* string mVers, — Bepcust Mmoysl.
* string mAutor; — ABTOp MOZIyJS.
* string mLicense;, — JluueH3us Moaynsl.
* string mSource; — VICTOUHUK/TIPOUCXOKICHUE MOYJISI.

3amuméHHbie METOABI:
* void modFuncReg( ExpFunc *func ); — Peructpanus 3KCIOPTUPYEMBIX MOAYJIEM (YHKLUI.
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3. Hoacucrema “bassbl Jannbix” (TBDS)

[Toncucrema «baspr JlaHHBIX» TpeacTaBieHa 00beKToM 7BDS, KOTOPBIN COAEPKUT MOTYIbHBIE OOBEKTHI
tunioB Bl TTipBD. Kaxnapiii TU1 6a3bl JTaHHBIX CONECPKUT OOBEKTHI OTIACIBHO B3SATHIX 0a3 JTaHHBIX TaHHOTO
tuna TBD. Kaxnas BJl, B cBoOIo ouepeib, COIEPKUT 00BEKThI cBouX Tadbnuiy 77able (puc. 3).

_."f
Oewmo R
CTaHuKMa
CucmeMHBIl cnod
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_______________ )
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i. Taﬁnuuaj

[U{}IGEIHEIFI] [Emﬁn WNOTEKE

A ModyneHeD cnod |
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Puc. 3. Uepapxuueckas ctpykTypa nojacuctems! b/1.

IToncucrema npezacrasiser Oa3zoBble (yHKUMM Uil gocTyna kK tumaMm BJI, a Ttaxke oGobuaromue
(GYHKIMU A7 MaHUOYJSIOMKA ¢ 06a3aMu JaHHBIX M Tabnunamu. Tak, JUIs COKPBITHS HMCTOYHHKA JaHHBIX,
KOTOPBIM MOXET ObITh U KOH(PUTYpAaLMOHHBIN (aill, Mpe1ocTaBisioTcss GYHKIUU aOCTPAKTHOTO JTOCTyMa K
UCTOYHUKY JaHHBIX. A JUId XpaHEHHUs OOIIECHCTEMHBIX NaHHBIX MPENOCTABISIETCS CUCTEMHas Tabiaula u
¢yHKIMKM abcTpakTHOTO A0cTyma K Heil. CienoBaTesibHO, OOIECUCTEMHBIE IaHHBIE MOTYT XPaHUTHCS KakK B
KOHpUrypanoHHOM (aiine, Tak u B Tabnune b/l. [IpHopUTeTHBIM HCTOYHUKOM B TaKOM CiIydae SIBIISETCS
tabauna B/I.

Asnssace MmoxynbHBIM 00bekTOM, TUIl BJ] (TTipBD) comepuT mocTym K peanu3andu MEXaHU3Ma TOM
uny uHou bJI. JlocTyn mpoM3BOAUTCS MOCPEACTBOM OTKPBITHIX bJl Moxyins oraenbHO B3groro tuna b/l
OtkpsiBaemble/peructpupyemele  bBJ]  onmceiBatrorcs B Tabnuue  oTkpeiBaembix BJ[  unm B
KoHpUrypaunoHHom (aiine. CymiecTByeT Tak HasbiBaemas pabouas BJI, kotopas OTKpbIBaeTcs Bceria u
yKa3bIBaeTcs B KoHpurypamuonnom daire. b/, monnepxusatoniie SQL-3ampockl, MOTYT MPEAOCTaBIATh
JIOCTYT, OCHOBaHHbINM Ha mpsiMbIx SQL-3ampocax.

B mpomnecce ucnonszoBanus komMmnoHeHTHl cucteMbl OpenSCADA otkpeiBatoT Tabnuns! (TTable) B
noctynHbix BJl u paboTaroT ¢ HUMH.
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3.1. O6bexkT noacucremnl «bassl Jannbix» (TBDS)
Hacuenyer: |TSubSYS, TElem. |

Jlannbie:
@unaru 3anpocoB k cucteMHol Tabnuue (enum — TDBS::ReqGen):
* OnlyCfg — 3anpoc TOJIbKO K KOHPUTYpaImoHHOMY (aity.
* UseTranslate — ucnonb30BaTh NEPEBO] TEKCTOBOM MEPEMEHHOM.

IIy0smuHbIe MeTOaBbI:
* int subVer(); — Bepcus moacucTeMsl.
* static string realDBName( const string &bdn ); — IlpeoOGpa3oBanue moiaHoro mabdaoHHoro umeHu b/l
win Ttabmunbl (Buma *.*.myTbl) B peanbHoe nms. DaKTUYECKH BBIMONHIECTCS 3aMEHA CIICIIUATBHBIX
3JIeMEHTOB "*' Ha a5ieMeHThl padoueit b/I.
* void dbList( vector<string> &lIs, bool checkSel = false ); — Cnucok moctynusix bJl. <checkSel>
YKa3bIBaeT Ha HEOOXOIMMOCThH MPOBEPKH (hakTa 3arpy3ku u3 BbiOpanHOW BJl m BcTaBku B crmucok B/l
TOJIKO BHIOPaHHOM.
* AutoHD<TTable> open( const string &bdn, bool create = false ); — OtkpbiTHe TabmUILl <bdn> B]|
o €€ MOJTHOMY IIYTH C CO3JaHUEM <create> B CIy4ae OTCYTCTBHS.

* void close( const string &bdn, bool del = false ); — 3akpwiTue Tabnunpl <bdn> BJl mo e€ momHOMY
IIyTH C BO3MOKHOCTbBIO YIaJIEHUs MOciie 3aKphITus <del>.
* bool dataSeek( const string &bdn, const string &path, int lev, TConfig &cfg ); — Obuiee

CKaHMPOBAHWE 3allMCeil MCTOYHWKA JaHHBIX. B KayecTBe MCTOYHHMKA BBICTYNaeT KOH(HUTypaIrMOHHBIN
¢aiin umm BJ1. B ciywae orcyrerBus b/l ncnonb3yercst konduryparuonssiid ¢ain. Eciu nmsa b/ <bdn>
Wi myTh <path> koH(urypauonHoro ¢aitia He yka3aHbl, TO UX 00paboTKa MPOIyCKaeTcsl.

* bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — llonydenue 3amucu u3
ucrounuka JaHHbIX (BJl wnm xondurypaunonssiii ¢aiin). Ecnmu umsa Bl <bdn> umm nmyrts <path>
KOH(UTypaIrmoHHOTo (aiiyia He yKa3aHbl, TO UX 00paboTKa MPOMyCKaeTCsl.

* void dataSet( const string &bdn, const string &path, TConfig &cfg ); — YcCTaHOBHUTH/COXpaHUTh
3anmuch B uctoyHuke aaHHbIX (Bl wnm xondurypaunonssiii ¢aitn). Ecim umsa B/l <bdn> unm myTh
<path> konduryparnmonsoro ¢aiia He yKa3aHbl, TO UX 00pabOTKa MPOITyCKaeTCs.

* bool dataDel( const string &bdn, const string &path, TConfig &cfg, bool useKeyAll = false ); —
VY nanenue 3anucu u3 ucrounuka naHHbix (Bl unu konpurypaunonnsiit daiin). Eciu umst B/l <bdn> wnn
nyTh <path> xoHdurypanmonnoro ¢aiina He yka3aHbl, TO UX 0o0paboTka mpomyckaercs. <useKeyAll>
UCTIONB3YeTCsl Ui yKa3aHWs HEOOXOJMMOCTH YCTaHOBKM BCEX KIIOUEH U MCIONB30BAaHUS WX IIPH
yJAJIEHUN C BOCCTAHOBJICHHEM HCXOJHOIO COCTOSIHUM BblOOpa Kitoueil npu Bbixoae u3 ¢yHkuuu. Eciu
3TOT (pyIar He YCTaHOBJICH, TO UCHOJIB3YIOTCS PaHee BHIOPAHHBIC KIIFOUYH [T BBITIOJIHEHHS ONIepalHH.

* static string genDBGet( const string &path, const string &oval = "", const string &user = "root", char
rFlg = 0 ); — Ilonyuuts oOlLIECHCTEMHbIE JaHHBbIE U3 KOH(UIypalMOHHOTro (aillna WM CUCTEMHOM
TaONMUIBI OT MMEHH MOJb30BaTeNst <user>. EciaM JaHHBIE OTCYTCTBYIOT, TO BO3BpAIaeTCS 3HAYCHUH
<oval>.

* static void genDBSet( const string &path, const string &val, const string &user = "root", char rFlg =
0 ), — YCTaHOBHUTH/COXPaHUTH OOIE-CUCTEMHBIC JTAHHBIC B KOHPUTYPAITMOHHOM (haiiyie WJIn CUCTEMHOM
TabJMIle OT UMEHHU MOJIB30BaTENs <user>.

» string fullDBSYS( ); — IlonHoe uMsi CHCTEMHOM TaOJIUIIBI.

* string fullDB( ); — IlonHoe uMsl TaOJIULIBI C OMMCAHUEM 3aperucTprUpoBaHHBIX b1,

* TElem &openDB_E() — CtpyKTypa TaOIuIBl 3aperucTpupoBaHHbIX B/,

* AutoHD<TTipBD> at( const string &iid ) — O6pamenue k Moyt b/l (tumy BJ).

* string optDescr( ); — Jlokain3oBaHHas MOMOIIb 1O ONIMSAM KOMaHJHOM CTPOKHM M IMapaMeTpam
KOH(UTypaloHHOro (aiina.
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3.2. MoayabHblil 00beKT THNOB 0a3 nanubIX (TTipBD)

Hacaenyer: TModule.
Hacaeayercsa: KopHeBbIME 00beKTaMu MOYIICH mToacucTeMBI «bJI».

IIy0smuHbIe MeTOaBbI:
* bool fullDeleteDB( ); — Ilpu3nak nomxoro yaanenus b/1.
* void list( vector<string> &list ); — CnucOK 3aperucTpupoBaHHbIX (OTKPHITHIX) B/I.
* bool openStat( const string &idb ); — IlpoBepka Ha HaTM4YKe yKa3aHHOU OTKpbITOM B/I.
* void open( const string &iid ); — OtkpsiTe bB/I.
* void close( const string &iid, bool erase = false ); — 3akpwiTue BJl. Ecnu ycranoBieH mnpuzHak
<erase>, To BJl Oynert MoIHOCTHIO yJaieHa.
* AutoHD<TBD> at( const string &name ); — IloaxntoueHue K oTkpoeiToir bJI.
* TBDS &owner(); — lloncucrema - Bnajenen MOIyJIs.

3.3. O0bekT 6a3b1 JaHHbIX (TBD)

Hacnenyer: |7CntrNode, TConfig.
Hacanenyercsi: O0bexTamu 0a3 TaHHBIX MOyJel moacucTeMbl «bJ]».

IIyOoiu4uHbIE METOABI:
* TBD( const string &iid, TElem *cf el ); — VHUIIMaTU3UPYIOUINI KOHCTPYKTOP.
 string id(), - Unentugukarop b1
* string name( ); — Vms BJ1.
* string dscr( ); — Onucanue BJI.
* string addr(); — Anpec BJ[. ®opma 3anucu oTaM4HA 1 Kakaoro Tumna b/l
* string codePage( ); — KopnoBas cTpanuia, B KOTOpoi XpaHarcs naHusie b1
* bool enableStat( ); — Cocrosiaue b/I: "Bxnrouena".
* bool toEnable( ); — Ilpuznak B/I: "Bxmouats".
* void setName( const string &inm ); — Y ctaHoBka umenu b/I.
* void setDscr( const string &idscr ); — YcraHoBka onucanus b/1.
* void setAddr( const string &iaddr ); — YcranoBka agpeca b/I.
* void setCodePage( const string &icp ); — Y cTaHOBKa KOJIOBOW CTPaHUITBI XpaHEHUs JaHHBIX B B/I.
* void setToEnable( bool ivl ); — YcranoBka npusHaka: "BkiouaTs".
* virtual void enable( ); — Bxmouenue B/I.
* virtual void disable( ); — Otkmouenue b/I.
* virtual void allowList( vector<string> &list ); — Cnucoxk Tabnuil, coaepkamuxcs B gaHHout bJI.
* void list( vector<string> &list ); — CHHUCOK OTKPBITHIX TAOJIHII.
* bool openStat( const string &table ); — Ilpu3Hak yKa3pIBalOIIUK HA TO, YTO 3ampoIllieHHas Tabiauia
OTKPBITA.
* void open( const string &table, bool create ); — OtkpbiTue Tabmuupbl. Ecin ycTaHOBIIEH NpU3HAK
<create>, TO B cIyyae OTCYTCTBUs TabauIa OyJaeT co3aaHa.
* void close( const string &table, bool del = false ); — 3akppiTuie Tabnuibl. Ecnu ycTaHOBIEH NpU3HAK
<del>, To Tabnuua OyaeT MOTHOCTHIO yIaJIeHA.
* AutoHD<TTable> at( const string &name ); — IloakmtoueHnue K TabauIe.
* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL, char intoTrans =
EVAL BOOL ); — OtnpaBka SQL-3anmpoca <req> nHa BJ] um momydenue pesynpTata B BUAEC TaOIHUIIBI
<tbl>. Ilpn ycranoBke <intoTrans> B true 1js 3ampoca OyneT OTKpbITa TpaH3akuus, B false Oymer
3aKpBbITa.
* virtual void transCloseCheck( ) — lleprnoandecku BbI3pIBaeMasi PYHKIUS 1)1 POBEPKU TPaH3aKIIUHA
Y 3aKPBITHS CTAPBIX WU COACPKAIIUX MHOTO 3allPOCOB.
* TTipBD &owner( ); — Tun 6a3bl naHHBIX — Biajaenel nanHoi b1

3amuméHHble METOABI:
 virtual TTable *openTable( const string &table, bool create ); — MoaynbHBI METOJ OTKPBITHS
TaOTUIIBL.
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3.4. O0bexT Ta0uubI (TTable)

Hacaenyer: TCntrNode.
Hacaeayercs: |O6bexramu Tabmaui Moayseit moacucteMsl «bJ1».

IIy0smuHbIe MeTOaBbI:
» TTable( const string &name ); — VHUIUATU3UPYIOUTUN KOHCTPYKTOP.
» string name( ); — VIms TaOMuLIbL.
* virtual void fieldStruct( TConfig &cfg ); — llonydeHue cTpyKTypbl TaOIHUIIBL.
* virtual bool fieldSeek( int row, TConfig &cfg ); — CxanupoBaHue 3anrcel TaOIHIIbI.

 virtual void fieldGet( TConfig &cfg ); — 3anpoc yka3aHHOM 3amucH. 3ampaiiuBaeMasi 3aluch
OTIpeIeNICTCS 3HAUYCHUSIMU KITIOUEBBIX SY€EK MCXOIHOM 3arucH <cfg>.
* virtual void fieldSet( TConfig &cfg ); — VYcraHoBKka 3Ha4eHHMH yKa3aHHOW 3amucu. B cmyuae

OTCYTCTBHSI 3alIUCh OyJIET CO3/1aHa.
* virtual void fieldDel( TConfig &cfg ); — Y najieHne yka3aHHOU 3aIlHCH.
* TBD &owner(); — B]l — Bnagener naHHOM TaOJIUIIBI.
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4. Illoacucrema “Coop nanubix” (TDAQS)

[Toncucrema “COop maHHBIX” mpencTaBieHa 00beKTOM 1DAQS, KOTOPBIA COINEPKHUT MOIYJIbHbIC
00BEKTHI TUTIOB UCTOYHUKOB AaHHBIX 171ipDAQ n 00beKThl OMOIMOTEK MIa0JI0HOB MAPaMETPOB TOICUCTEMBI
«Coop mauubix» TPrmTmplLib. OOBEKT TUIIOB MCTOYHHUKOB JAHHBIX COAEPIKUT OOBEKTHI KOHTPOJUIEPOB
TController u o0vexTsl THUNIOB HapameTpoB 17TipParam. OOBEKTHl TUIOB MapaMETPOB MPEJOCTABISIOTCS
MOJyJeM KOHTpOJIepa M coaep)kaT CTpykTypy b/l oTaenpHBIX THUIOB mnapaMeTpoB (aHAIOTOBBIE,
TUCKpeTHBIE ...). OOBEKTBI KOHTPOJUIEPOB cojaepkar 00BeKThl mapameTpoB 1ParamContr. Kaxmblii
napaMeTp acCOLMHUpPYeTCs C OJHMUM U3 TUIOB mapameTpoB. [lias XpaHeHus aTpuOyTOB IHapamMmeTp
Hacnenyercs: oT o0bekTa 3HaueHuil 7Value, KOTOPBI U conep>KUT 3HaueHus: arpudytoB 7Val. bubnnoreka
11a0J0HOB TapaMeTpoB JaHHOW TMOJICUCTEMBI COJEPKUT OOBEeKThl mabmoHoB TPrmTmpl. Tlpumep
OIMCaHHOI MepapXUYecKOl CTPYKTYphI IPUBEIEH Ha pUC. 4.

-
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Puc. 4. Uepapxudeckasi CTpyKTypa HOJCUCTEMbI cOOpa TaHHbIX.

[Togcuctema CONEpPKUT THUIBI HMCTOYHUKOB JAHHBIX. VICTOUHMKOM MOET BBICTYINATh MPAKTHUUYECKH
m00ast CYIITHOCTh MPEIOCTABIISAIONIAs KaKue MO0 JaHHbIC. THUIT HICTOYHUKA MOXKET JICTUTHCS Ha OT/ICIbHBIC
WMCTOYHUKU (KOHTPOJUIEpHI) B TMpeJesnax KOHKpeTHoro Tumna. Hampumep, ecid B34Tb JaHHbIE U3
onepamuronHoi cuctemsl (OC), TO 01 OTAETBHBIM UCTOYHUKOM MOYKHO TIOHMMATh ONEPAIMOHHYIO CUCTEMY
oraensHorO ITK.

Hcrounnk maHHBIX (KOHTPOJUIEp) Jnajiee NEIUTCs, Wi COJAepXHuT, mapameTpbl. [loxg mapamerpom
noJipa3yMeBaeTcs Kakas-TO 4acTh HMCTOYHUKA AaHHbIX. B cmyuae ¢ OC 310 Oymer, Hampumep: pacxoj
OTEPATUBHOM MaMSITH, YaCTOTa MPOIECCOPAa U MHOTO JIPYTUX COCTABHBIX YaCTEH.

[TapameTp, B CBOIO oOuepelb, COAEPKHUT aTpuOyThl, KOTOpblE M MPENOCTaBIAIOT AaHHble. Kpome
OCHOBHBIX JIaHHBIX aTPUOYTaMH MOTYT MPEJOCTABIATHCS W COMYTCTBYIOIIME WM JETAIH3HPYIOLIUE
nanHble. B ciydae Toif-ke OC u pacxoja namsTH, aTpuOyTaMHu MOXKET MPEJIOCTABIATHCA HE TOJIBKO 3aHATas
[IaMsATh, a TAKXKE U CKOJIBKO €€ BCEr0, CKOJIBKO B SWap U T.[.

Hexoropeie peanu3anii WCTOYHUKOB JAaHHBIX MOTYT IPENOCTaBISTH BO3MOXHOCTH (DOPMHPOBAHUS
CTPYKTYpBHI TIapaMeTpa 1O paHee pa3paboTaHHbIM mIabioHaM mapameTpoB. [l 3ToW menmu moacucreMa
COJCPXKHUT OMONMOTEKH MHIA0JIOHOB, KOTOpPHIE, B CBOIO OYepelb, COJAEpXaT MIa0JIOHBI MapameTpoB. B
nmpumepe n3obpaxeHa o6nbdmuoTeka mabdsmoHoB “base” ¢ madaonamu “digAlrm” u “smplBrd”.

Ha ypoBHe mnoacucTeMbl MPENOCTABISIIOTCA MEXAHU3M PE3EPBUPOBAHUS HCTOYHUKOB JaHHBIX.
PesepBupoBanne moapasymMeBaeT BO3MOKHOCTH  COTJIACOBAHHOM  paOOThl  HECKOJIBKHX  CTaHIUH
OpenSCADA 11 BbINIONIHEHUS 0011IeH 3a1a4u cOOpa JAHHBIX B OTHOUMEHHBIX HCTOUHUKAX JAHHBIX.
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4.1. OobexT moacucreMbl «Coop nanubix» (TDAQS)

Hacaenyer: |TSubSYS. |

I[IyOoiu4unHbIEe METOABI:

* int subVer(); — Bepcus noJICUCTEMBI.

* void subStart( ); — 3ammyck MoJCUCTEMBI.

* void subStop(); — OCTaHOB MOJACUCTEMBI.

* AutoHD<TTipDAQ> at( const string &name ); — Ilogxiato4eHne K TUITy UCTOUHUKA JaHHbBIX.

* string tmplLibTable( ); — VImsa Tabauubl 171 XpaHeHHs 11a0JI0HOB mapaMeTpoB noacuctemsl "CoOop
MaHHBIX".

* void tmplLibList( vector<string> &list ); — CIUCOK TOCTYITHBIX IIA0JIOHOB MTAPaMETPOB.

* bool tmplLibPresent( const string &id ); — IlpoBepka Ha Hanuuue 1mabiaoHa mapamerpa <id>.

* void tmplLibReg( TPrmTmplLib *lib ); — Peructparmus mabsona napamerpa <lib>.

* void tmplLibUnreg( const string &id, int flg = 0 ); — Y naneHue/CHATUE C PErUCTpPALH I1a0JIOHA
napamerpa <id>.

* AutoHD<TPrmTmplLib> tmplLibAt( const string &id ); — lloaxmiodyeHue K mabIOHY MapaMmerpa
<id>.

* bool rdActive( ); — llpu3Hak aKTUBHOCTH CXEMBI PE3EPBUPOBAHUA. YKa3biBaeT Ha (DaKT HATHUUS
XOTsI-Obl OJTHOW aKTUBHOM pe3epBHOI CTAaHIIMH.

* int rdStLevel( ); — YpOBEHb pe3epBUPOBAHMS TCKYIIICH CTAHIINH.

* void setRdStLevel( int vl ); — Y CcTaHOBUTb YPOBEHb PE3€PBUPOBAHUS TEKYILEH CTAHIUHU.

* int rdTaskPer(); — IleproaAnYHOCTb 33291 OOCITY>)KUBAHHSI PE3EPBUPOBAHUS, B CEKyHIaX.

* void setRdTaskPer( int vl ); — YCTaHOBUTbH IEPHOJUIHOCTD 3372491 OOCITY)KUBAHUS PE3CPBUPOBAHMUS.
* int rdRestConnTm( ); Bpemsi moBTOpeHHsI TONBITKM BOCCTAHOBJICHHSI CBSI3U C PE3EPBHBIMU
CTaHIUSIMHA TIOCHE €€ TIOTEPH, B CEKYHIaX.

* void setRdRestConnTm( int vl ); — Y cTaHOBKa BpEMEHH MOBTOPEHUS TOMBITKU BOCCTAHOBIICHHUS CBS3U
C pe3epPBHBIMH CTAHIUSMHU.

* float rdRestDtTm( ); — MakcuMalibHasi TTyOMHA BOCCTAHOBJICHHUS JAHHBIX apXUBOB MPU BKIOUCHUH,
B Yacax.

* void setRdRestDtTm( float vl ); — YcTaHOBKa MaKCHUMaJIbHOW TJIyOWHBI BOCCTAHOBJICHHS JaHHBIX

ApPXUBOB MPHU BKIFOUYCHUH.
* void rdStList( vector<string> &ls ); — CNnHcOK CTaHIINI B pe3epBe.

* void rdActCntrList( vector<string> &ls, bool isRun = false ); — Cnucok akTHBHBIX KOHTPOJUIEPOB
paboraomux B cxemMe pesepBupoBaHusd. l[lpu ykazanum <isRun> B CIOHCOK TMOMAAYT TOJIBKO
UCTIOJHSIONIMECS HA TAHHOW CTaHIIMH KOHTPOJUICPHI.

* string rdStRequest( const string &cntr, XMLNode &req, const string &prevSt = "", bool toRun =
true ); — 3anpoc <req> K pe3epBHOM CTAaHIIMK OT UMEHU KOHTpoiepa <cntr>. CTaHIMs IJIA 3ampoca
BbIOMpAeTCs Mocie YKa3aHHOW B <prevSt>, 1 UCHOJIHIAEMOT0 yIAIEHHOIO KOHTpOJIIepa MpHU YKa3aHUU
<toRun>.

* TElem &elLib(); — CtpykTtypa Tabauibl On0IuoTeK 1madboHOB apaMeTpOB.

* TElem &tplE(); — CtpyKTypa TaOIuIbl M1a0JIOHOB TapaMeTPOB.

* TElem &tplIOE(); — CtpykTypa aTpuOyTOB 1a0JIOHOB TTApaMETPOB.

* TElem &errE(); — CtpykTypa arpudyTa(oB) OMIHUOOK IapaMeTpPOB.

4.2. MoayabHbli 00beKT THIIA KOHTPOJLIepa (TTipDAQ)

Hacaenyer:

TModule, TElem.

Hacaenyercs:

KopneBbsiMu 00bekTaMu Moyieil moacucteMsl «COOp JTaHHBIXY.

ITy0inuHbIe MeTOABI:

o string DAQPath( ); — Ionyuenue DAQ adpeca snemenma.

* void modStart( ); — 3amyck MOIysl.

* void modStop( ); — OcTaHOB MOTyJIsL.

* void list( vector<string> &list ); — CHUCOK KOHTPOJLIEPOB.

* bool present( const string &name ); — IIpoBepka Ha HATMYUE YKa3aHHOT'O KOHTPOJUIEPA.
* void add( const string &name, const string &daq _db = "*.*" ); — J|06aBUTH KOHTPOJLIEP.
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* void del( const string &name ); — Y 1aJIUTh KOHTPOJLIED.

* AutoHD<TController> at( const string &name, const string &who = "" ); — lloaKIHOYUTBCI K
KOHTPOJUIEPY.

* bool tpPrmPresent( const string &name_t ); — IIpoBepka Ha HaTU4KMe YKa3aHHOTO TUIIA TTapaMeTpa.

* unsigned tpPrmTold( const string &name_t ); — IlonyyeHue nHAEKca TUIIA TApAMETPOB [0 UMEHH.

* int tpParmAdd( const char *id, const char *n_db, const char *name ); — JloGaBneHue/perucTpanus
THITa TAPaMETPOB.

* unsigned tpPrmSize( ); — Konu4ecTBO THIIOB ITapaMeTpOB.

» TTipParam &tpPrmAt( unsigned id ); — IlonyduTh 0OBEKT THITA TAPAMETPOB.

* virtual bool compileFuncLangs( vector<string> *Is = NULL ); — 3amnpoc mepedHs S3bIKOB IS
KOTOPBIX pealn30BaHa BO3MOXKHOCTh (DOPMUPOBAHHS TTOJIB30BATEILCKUX TPOLIEAYP, B JaHHOM MOJYJIE, a
TaKXKe MpoBepKa (hakTa MX MOIICPIKKH.

* virtual void compileFuncSynthHighl( const string &lang, XMLNode &shgl ); — 3ampoc mnpaBui
MOJICBETKH CHHTAKCHCA ISl YKa3aHHOTO SI3bIKA.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text, const
string &usings = "", int maxCalcTm = 10 ); — Komnunsiuus/HacTpolika M0JIb30BaTeNbCKON (DYHKIIMU Ha
MOAJEP)KUBAEMOM MOJYJIEM SI3bIKE MPOrpaMMUpOBaHMS <lang™> M HUCXOAHOM TEKCTE MPOIETypHhI
<prog_text>, wucxomas wu3 mnapameTpoB Tnpouenypel <fnc cfg>. Pe3ynmbrarom sBusieTcs azapec K
MOJITOTOBJICHHOMY OOBEKTY (YHKITUH.

* virtual bool redntAllow( ); — Ilpu3HaK NOJAEPKKU MEXaHU3MOB PE3EPBUPOBAHUS MOIyIeM. JlomkeH
MIPOCTO TIEPEONPECIIATHCS U BO3BpALIATh true.

3amuméHabie METOAbI:

* virtual TController *ContrAttach( const string &name, const string &daq db ); — Ilogxnrouenue
KoHTpoJuiepa. O0s3aTeNIbHO MEPEONPEIEIIETCS B TOTOMKE MOTYJIS.

4.3. O0bexkT kouTpOJLIepa (TController)

Hacaeayer: |TCntrNode, TConfig.
Hacaenyercsi: | O0beKkTaMu KOHTPOJIEPOB MOTyJIeH MOACUCTEMBI «COOp TaHHBIXY.
JanHbie:

Pexxumel pesepBupobanus (enum TController::Redundant):
* Off — BBIKIIIOUEHO;
* Asymmetric — aCUMMETPHUYHBIA;
* Symmetric — CUMMETPUYHBIN.

I[IyOoiu4uHbIE METOABI:

» TController( const string &name c, const string &daq db, TElem *cfgelem ); —
Nuannuanu3upyronmi KOHCTPYKTOP KOHTPOJIIEpa.

 string DAQPath( ); — llonyuenne DAQ anpeca siaeMeHTa.

» string id( ); — U nenTudukatop KOHTpOJUIEpa.

* string workld( ); — Pabounit uneHTHdUKATOp KOHTPOIIEpa, BKIIOYas UACHTU(DUKATOP MOIYIIS.
* string name( ); — VIMs1 KOHTpoJuIEpa.

* string descr( ), — OmnucaHue KOHTpoJUIepa.

* virtual string getStatus( ); — @yHKUUS 3ampoca cTaTyca KOHTPOJLIEpa.

» string DB(); — WNwmsa b1 sx3emrusipa KoHTpouiepa.

e string thl(); — Vms Tabauibl 0a3bl JaHHBIX YK3EMIUIIpa KOHTPOJLIEPA.

* string fullDB( ); — TloitHOE MMSI TaOJIUIIBI SK3EMILIIpa KOHTPOJUIEpa.

* void setName( const string &nm ); — Y CTaHOBUTbH UMS KOHTPOJLIEPA.

* void setDescr( const string &dscr ); — Y CTaHOBUTH ONKMCAHUE KOHTPOJLIEPA.

* void setDB( const string &idb ); — YcranoBka umenu bJl sx3emIuisipa KoHTpoIepa.

* bool toEnable( ); — Ilpuznak «BxirouaTb KOHTPOJIIEPY.

* bool toStart( ); — llpusHak «3amyckaTtb KOHTPOJIEPY.

* bool enableStat( ); — Cocrosinue «Bxitoueny.

* bool startStat( ); — CocrosiHue «3amymen».

* void start( ); — 3amyck KOHTpoJIepa.
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* void stop( ); — OcTaHOB KOHTpOJUIEpA.

* void enable( ); — Bxiouenne KOHTpoJLIepa.

* void disable( ); — OTKIIOYeHNE KOHTPOILIEPA.

* void list( vector<string> &list ); — CHnHICOK TapaMeTpOB B KOHTPOJIIIEPE.

* bool present( const string &name ); — IIpoBepka Ha HaIMuKe apameTpa <name>.

* void add( const string &name, unsigned type ); — JlobaBnenue mapamerpa <name> THNA <type>.

* void del( const string &name, bool full = false ); — VY nanenue napamerpa <name>. Eciu ykazaHo
nonie <full> to xKoHTpoOJUIep OyAET yNanéH MOTHOCTHIO.

* AutoHD<TParamContr> at( const string &name, const string &who = "th contr" ); —
[onkmroueHue k mapaMmeTpy KOHTpoIsiepa <name>.

* bool redntUse( ); — Pexum noiydeHus JaHHBIX Y PE3EPBHON CTaHIIUU.

* void setRedntUse( bool vl ); — CmeHa pexxuma MojTydyeHHs JaHHbIX Y Pe3epBHON CTaHIUH.

* Redundant redntMode( ); — Pexxum pe3epBUpOBaHUS.

* void setRedntMode( Redundant vl ); — Y cTaHOBKa peXuMa pe3epBUPOBAHHS.

* string redntRun( ); — KoHdurypauus npeamnov4TuTeTbHOr0 UCTIOTHEHHMSI.

* void setRedntRun( const string &vl ); — VYcraHoBKa KOHOQUIYpallMd MpPEINOYTUTENILHOTO
UCTIOJTHEHUS.

* virtual void redntDataUpdate( bool firstArchiveSync = false ); — BpInloTHeHUE omepaIiyl NOTyISHUS
JNaHHBIX W3 pPE3epBHOM cTaHIWU. DBbI3bIBaeTCs aBTOMATHYECKH 3ajadeil OOCTYKHBAaHUS CXEMBI
pe3epBUPOBaHUS M Tepej 3allyCKOM JUIsi CHHXPOHH3ALMU ApXHBOB, C YCTAaHOBJICHHBIM IapamMeTpoM
<firstArchiveSync>.

* void alarmSet( const string &mess, int lev = -TMess::Crit, const string &prm = "" ); —
@dopmupoBaHuEe aBapUHON cuTyauuu (HapylieHus) s oOBeKTa KOHTpoiuiepa <prm>, WIH
KOHTpOJJIEepa B IIEJIOM €cld OOBEKT HEe YKa3aH, C CooOlIeHHeM <mess> W YpOBHeM <lev>.
OTtpurnarenbHOoe 3HAYeHHE YPOBHSA <lev> CHYKHUT IJIsi YCTaHOBKH, a IOJIOKUTEIHHOE JJISI CHATHS
HapymeHus. Ota QyHKus GopMupyeT HapyiieHus u coodmieHus ¢ kareropuei: al{Modld}:{CntrId}|.
{Prmld}].

» TTipDAQ &owner( ); — Tun ucrouHuka JaHHBIX (MOJYIIb) - BNl JAHHBIM KOHTPOJUIIEPOM.

3amuiéHHbIe aTPUOYTHI:
* bool en_st; — llpusnak «BxiroueHo».
* bool run_st; — llpusHaK «3ammymieHoy.

3amuméHHbIe METOAbI:
* virtual void enable (); — Bxmrodenue konTposuiepa. [lepexBaTpiBaeTcsi TOTOMKOM.

* virtual void disable (); — Otkmtouenue koHTposuiepa. [lepexBarbiBaeTcsi HOTOMKOM.

* virtual void start (); — 3amnyck KoHTpoJepa. [lepexBaTbiBaeTcs IOTOMKOM.

* virtual void stop ('); — OctaHoB KOHTposuiepa. [lepexBaTpiBaeTCsi TOTOMKOM.

» virtual TParamContr *ParamAttach( const string &name, int type ); — MOIyIbHBIA METOJ

CO3/1aHHUSA/OTKPBITUSL HOBOTO MapameTpa.

4.4. O0bexT THnA napamerpos (TTipParam)

‘HacnenyeT: ‘T Elem. ‘

IMy61u4HbIe METOBI:
e TTipParam( const char *id, const char *name, const char *db ); — VIHUIMaTU3UPYIOLUIUIl
KOHCTPYKTOP.

ITy6nn4unbie aTpuOyTHI:
* string name; — VIMsl TUIa TapaMeTpa.
* string descr;, — Onucanue TUIa napaMmeTpa.
» string db; — BJ| Tuna napamerpa.
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4.5. O0bexT mapamerpa ¢pusnueckoro yposus (TParamContr)

Hacnenyer: | TConfig, TValue.

Hacaeayercsa: OObexkramu mapaMeTpoB MoayJiel moacucTemMbl «COOp TaHHBIXY.

IIy0smuHbIe MeTOaBbI:
» TParamContr( const string &name, TTipParam *tpprm ); — VHUINATH3UPYIOITHUI KOHCTPYKTOP.
» string DAQPath( ); — llonyuenne DAQ anpeca snemeHTa.
* string id(); — Unentuduxarop napamerpa (mmdp).
* string name( ); — VIms mapamerpa.
* string descr( ); — Onucanue napamerpa.
* bool toEnable( ); — Ilpusnak «BxirouaTs mapameTp.
* bool enableStat( ) — Coctosiaue «Bxitouen».
* void setName( const string &inm ); — Y CTaHOBKa UMEHHU MapaMeTpa.
* void setDescr( const string &idsc ); — Y cTaHOBKa OIHMCaHMsI TTapaMeTpa.
* void setToEnable( bool vl ); — Y craHoBKa npu3Haka «BKkirodaTs mapamerpy.
o TTipParam &type( ); — Tun mapamerpa.
* virtual void enable( ); — BxitounTh mapameTp.
* virtual void disable( ); — OTKIIOYUTH TTapamMeTp.
* bool operator==( TParamContr & PrmCntr ); — CpaBHEHHE ITapaMeTPOB.
» TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBanue nmapameTpa.
* TController &owner( ); — KonTposuiep — Biaaemnell napameTpa.

IIy6nuunbie aTpuOyTHI:
* long long mRedntTmLast — BpeMsl TOCIEIHUX JAHHBIX TIOJYYEHHBIX YEpe3 MEeXaHU3M
pE3epBUPOBAHUSL.

3amuméNHbIe METOIbI:
* virtual void setType( const string &tpld ); — BBI3BIBAETCS JUIsl CMEHBI THUIA Mapamerpa <tpld> u
MOJKET OBITh 00pabOTaH B 00BEKTE MOYIIA, AJII CMEHBI COOCTBEHHBIX JAHHBIX.

4.6. O0bexT 3Hauenus (TValue)

Hacnenyer: |7CntrNode, TValElem.
Hacaenyercs: | TParamContr.

IMy61u4HbIE METOBI:
* virtual string DAQPath( ), — Ilonyuenue DAQ anpeca sieMeHTa.
* void viList( vector<string> &list ); — Ilomyuenue cnrcka aTpudyTOB.
* bool vIPresent( const string &name ); — IIpoBepka Ha HaTU4Hs YKa3aHHOTO aTpuOyTa.
* AutoHD<TVal> viAt( const string &name ); — IloaxitoueHue K aTpuoyTy.

3amunéHabIe MeTOALI:
» TConfig *vICfg( ) — llonyuyeHue cBs3aHHOTO 00bekTa KoH(uryparuu. Eciu Bosspamaercs NULL to
OTCYTCTBYET CBSI3aHHBIN 00BEKT KOHPUTYpAITHH.
* void setVICfg( TConfig *cfg ); — YcTaHOBKa CBSI3aHHOTO 00bEKTa KOH(DUTYypaIuu <cfg>.
* bool viElemPresent( TElem *ValEl ); — IlpoBepka Ha Hamu4He deMeHTa aTpudyToB <ValE[>.
* void viElemAtt( TElem *ValEl ); — IlonkitoueHue CTpyKTypbl JaHHBIX <ValEl>.
* void viElemDet( TElem *ValEl ); — OTKIII0YeHUE CTPYKTYPHI JaHHBIX <ValE[>.
» TElem &vIElem( const string &name ); — I1oay4nuTh CTPYKTYPY JAaHHBIX 10 €€ UMECHU <name>.
 virtual TVal* vINew( ); — Coznanue sk3emiuisipa TVal. Moxer nepeonpeaensiTbcs B MOIYISAX IS
CO3/1aHUs MTPOU3BOJHBIX OOBEKTOB aTpHOYTOB MapamMeTpoB nojcucreMsl "COop naHHbIX".
 virtual void viSet( TVal &val, const TVariant &pvl ) — Yupexnaromas (yHKIHS YCTaHOBKU
3Ha4eHus1. Mcrmonmp3yercs At mpsiMoi (CHHXPOHHOM) 3aIHCH C MPEIBITYIIM 3HaYCHUEM B <pv[>.
* virtual void viGet( TVal &val ); — Ynpexnaromas QyHKITUS MOJTyIeHU 3HaueHus. Vcronp3yeTcs ais
IPSIMOTrO (CUHXPOHHOT'0) YTEHHUSL.
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 virtual void viArchMake( TVal &val ); — VYBemomisionias (GyHKIHS O CO3AaHUU apXuBa IS
arpubyta <val>. Mcmonb3yercs A HaCTPOMKHM CO3aHHOTO apXHBa, B COOTBETCTBUU C OCOOCHHOCTSIMH
WCTOYHUKA JJAHHBIX.

4.7. OobexT aTtpudyTa (TVal).
‘HacnenyeT: ‘T CntrNode. ‘

JlanHble:
Honomuurtensasie ¢guiaru k 00bekTy TFld (enum TVal::AttrFlag):
* DirRead — Qnar npsiMoro uTeHUs 3HAUCHNUS;
* DirWrite — nar npsiMO 3aIiCH 3HAYCHHUS.

ITy0in4HbIe MeTOBI:
e TVal(); — KoHCTpPYKTOp 10 YMOJIYaHHIO.
* TVal( TFld &fld ); — Vanumanu3anus Kak XpaHWINIIE THHAMUYECKUX JaHHbBIX.
* TVal( TCfg &cfg ); — VHnnmanu3anus Kak oTpakeHue cratuueckux ganHbix (B/1).
 string DAQPath( ); — Ilonyuenue DAQ aapeca snemeHTa.
* void setFld( TFld &fld ); — Vautmanu3anusi Kak XpaHWINIIE TUHAMUYCCKUX JTaHHBIX.
* void setCfg( TCfg &cfg ); — Vnunmanu3anusi Kak oTpakeHue cratnueckux nanHbix (bJ1).
* string name( ); — VIms atpudyTa.
* int64_t time( ); — MeTka BpeMEeHH MOCIEAHETO/TEKYIIETO 3HAUCHHUSI.
* string getSEL( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHus1 BBIOOPOYHOI'O TUIA Ha
ykazanHoe Bpems <tm>. Ecniu NULL To BO3BpaTUTCS MOCIEAHEE 3HAUEHHUE.
» TVariant get( long long *tm = NULL, bool sys = false ); — 3amnpoc 3Ha4eHHUS Ha yKa3aHHOE BPEMs
<tm>. Eciiu NULL TO BO3BpaTUTCs MOCJIEIHEE 3HAYCHHUE.
o string getS( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHUs CTPOKOBOTO THIIA Ha
ykazanHoe Bpems <tm>. Eciu NULL 10 BO3BpaTuTCs 1OCIEAHEE 3HAYCHUE.
* double getR( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHUs BEIICCTBEHHOTO THIIA HA
ykazaHHoe Bpems <tm>. Ecniu NULL To Bo3BpaTtutcs nocieaHee 3HaueHue.
* int getl( long long *tm = NULL, bool sys = false ); — 3anpoc 3Hau€HUs IEJIOT0 TUIIA HA YKa3aHHOE
Bpemst <tm>. Ecnu NULL TO Bo3BpaTtutcs nocjieaHee 3HaueHUe.
* char getB( long long *tm = NULL, bool sys = false ); — 3anpoc 3Hau€HUsI JTOTUYECKOTO THUMA Ha
ykazaHHoe Bpems <tm>. Ecau NULL To Bo3BpaTtHuTCs nocineqHee 3HauyeHue.
* AutoHD<TVarObj> getO( int64_t *tm = NULL, bool sys = false ); — 3anpoc 3Ha4YeHHUs 0ObEKTHOTO
THUTIA.

* void setSEL( const string &value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4YCHHS
BbIOOpOUHOTO THIA <Vvalue>.

* void set( const TVariant &value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HAYCHUSA
<value>.

* void setS( const string &value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HAYCHUS
CTPOKOBOTO THIA <value>.

* void setR( double value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HAYCHHS BEIIECTBEHHOTO
tuna <value>.

* void setl( int value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Hau€HUs IEJOTO THUMA
<value>.

* void setB( char value, long long tm = 0, bool sys = false ); — Y cTaHOBKa 3HaY€HUs JOIMYECKOIO THIA
<value>.

* void setO( AutoHD<TVarObj> value, int64 t tm = 0, bool sys = false ); - YcTaHOBKa 3HA4YCHHUS
0o0BeKTHOTO THTA <Vvalue>.
* AutoHD<TVArchive> arch(); — llomydeHne acCOIMUPOBAHHOTO CO 3HAYCHHEM apXHBa.

* void setArch( const AutoHD<TVArchive> &vl ); — YcTaHOBKa acCOIMUPOBAHHOTO CO 3HAUCHUEM
apxuBa.
* bool reqFlg( ); bool resBI( ); bool resB2( ) — Ilony4utb HEKOTOpPbIE CHIEIU(PUIHBIE IS peaTr3aui
¢mary.

* void setReqFlg( bool vl ); void setResBI( bool vl ); void setResB2( bool vl ) — YcCTaHOBHTH
HEKOTOpBIE CHIEIU(PUIHBIE TS peanu3auu (Iiard.

API cuctembr OpenSCADA 23



* TFld &fld(); — Omnmucarens CTPYKTypHI aTpuOyTa.

4.8. O0beKT OMOIHOTEKH IA0JOHOB NapaMeTpoB noacucrems! “DAQ”
(TPrmTmplLib)

‘HacneuyeT: ‘T CntrNode, TConfig. ‘

IIyOoiu4uHbIEe METOABI:
» TPrmTmplLib( const char *id, const char *name, const string &lib_db ); — VIHMIManu3upyommit
KOHCTPYKTOP.
* string id(); — Unentuduxarop 6uOGINOTEKH.
* string name( ); — VIms OubnuoTexu.

* string descr( ); — Onucanue OUOIUOTEKH.
* string DB( ); — BJ1 sx3emiuisipa ONOIHOTEKH.
» string tbl( ); — Tabmuua bJ] sx3emIuisipa OuOIMOTEKH.

* string fullDB( ); — Ionusiii anpec Tabmuiel b/ sx3emiuisipa OMOINOTEKH.
* bool startStat( ); — Ilpuznak "bubnmoreka 3amymieHa".

* void start( bool val ); — 3amyck/ocTaHOB OUOTNOTEKH.

* void setName( const string &vl ); — Y cTaHOBKa UIMCHH OUOJTMOTEKH.

* void setDescr( const string &vl ); — Y cTaHOBKa onucaHusi OUOINOTEKH.

* void setFullDB( const string &vl ); — YcraHoBka monHOro ajapeca Tabnumbl BJl sx3emrmuispa
OUOINOTEKH.

* void list( vector<string> &ls ); — Cnucok 1ma0JI0HOB B OUOIHOTEKE.

* bool present( const string &id ); — IlpoBepka Ha npucytcTBue mabdaona <id> B 6ubimoTeKe.

* AutoHD<TPrmTempl> at( const string &id ); — Ilonkmodenue k mabdiaony <id>.

* void add( const char *id, const char *name = "" ); — ]JlobaBnenue mabnona <id.name> B
OMOINOTEKY.

* void del( const char *id, bool full del = false ); — Y nanenue mabnona <id> u3 GUOINOTEKH.
* TDAQS &owner(); — O0BexT - nmoacuctema "DAQ", Branener; OMOINOTEKH.

4.9. O0bexkT adsoHa napamerpoB noacucremsl “DAQ” (TPrmTempl)

‘HacnenyeT: ‘TFunction, TConfig. ‘

JanHbIe:
JononuurensHble paaru k 00bekTy arpudyra pyHkuun 10 (enum TPrmTempl::10TmplFlgs):
* AttrRead — atpuOyT TOJIBKO Ha YTEHHUE;
* AttrFull — atpuOyT ¢ IOJHBIM JOCTYIIOM;
* CfgPublConst — my0OnaudHast MOCTOSHHAS;
* (fglink — BHEUIHSAS CBS3b;
* LockAttr — 3ab10KMpPOBAaHHBIN aTpUOYT.

IIyOoiu4unHbIEe METOABI:
» TPrmTempl( const char *id, const char *name = "" ); — VHUIMAIN3HPYIOIUNA KOHCTPYKTOP
11aboHa.
* string id(); — Wnentudukarop mabdiioHa napamerpa.
* string name( ); — VIms mabioHa napamerpa.
* string descr(); — Omnucanue ma0I0Ha mapamerpa.
* int maxCalcTm( ); — JIUMUT Ha MaKCUMaJIbHOE BpPEeMSs BBIYMCICHHS MPOIIETypHI IIa0JIOHA.
* string progLang( ); — S13bIKk mporpaMMupoBaHus 1a0JI0Ha apaMeTpa.
* string prog( ); — Ilporpamma mabioHa napamerpa.
* void setName( const string &inm ); — Y CTaHOBKa UMEHH 1a0JIOHA TTapaMeTpa.
* void setDescr( const string &idsc ); — YcTaHOBKa onucaHus 1ad1oHa napaMeTpa.
* void setMaxCalcTm( int vl ); VYcraHoBKa JMMHUTa Ha MaKCUMaJIbHOE BpPEMsl BBIUMCICHUS
MpoLeaypsl mabdaoHa.
* void setProgLang( const string &ilng ); — YcTaHOBKa s3blKa MPOTPAMMHPOBAHUS IIA0IOHA
napamerpa.
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void setProg( const string &iprg ); — Y cTaHOBKa NporpaMMbl 11abjioHa mapaMmeTpa.

void setStart( bool val ); — Ilyck/ocTaHOB 111a0JI0HA IMapamMeTpa.

AutoHD<TFunction> func( ); — llogkmodenne Kk QyHKIHUU, CHOPMUPOBAHHON MIAOTIOHOM.
TPrmTmplLib &owner( ); — OObeKT OMOINOTEKH 111a0JIOHOB - Biaesel] mabioHa.
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5. Iloacucrema “ApxuBbl” (TArchiveS)

[Toncucrema «ApxuBbl» mnpeacTtaBieHa o0bekToM TArchiveS, KOTOpPBI COAEPKHT Ha YpPOBHE
MOJICHCTEMBI MOJTyJIbHBIE 00BEKTHI TUIOB apxuBaTopoB T TipArchivator. Kaxkaeiii o0bekT THIa apxuBatopa
COJIep)KUT OOBEKTHI apxuBaTopoB cooOmenuii TMArchivator u apxuBatopoB 3HaueHuid TVArchivator.
Kpome 3TOro 0O0BEKT MOACHCTEMBI apXHUBBI COAEPKUT METOJIbl apXHBa COOOLIEHUM M OOBEKTHl apXUBOB
3HaueHuil TVArchive. OObexkr apxuBa 3HaueHuil TVArchive comepxur Oydep 3HaueHuil myTém
HacnenoBaHus oowvekta Oydepa TValBuf. Ins cBs3u apxuBa 3HaYSHHMH C apXHBAaTOpaMH TMpeIHA3HAYEH
00bekT 31emeHTa 3HaueHus: TVArchEl. DT1oT 00bekT conxepKUTcs B apXHMBaTOpPE M Ha HEro CChUIAETCS
apxuB. CTpykTypa noacuctemsl "ApxuBbl" IpeacTaBiIeHa Ha puUC. 5.

- -.

Temo CucmesEbT crold
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-
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Puc. 5. Uepapxuueckas cTpykTypa MOACUCTEMbBI ADXUBOB.

[Togcuctema "ApxuBbl" COACPKUT MEXaHM3MBl APXMBUPOBAHMS  COOOIIEHWH W  3HAYCHUH.
HenocpeacTBeHHO CONEPKHUT apXUB cooOlieHui BMecTe ¢ ero Oydepom. CoaepKHUT METOABI JIOCTyna K
apXuBaM 3HAYEHWI M apXuBaTopaM 3HaueHUN U coobiieHuil. KpoMe 3TOro BBINOJHAET 3a7jauy aKTUBHOTO
cOopa JaHHBIX W3 HCTOYHUKOB 3HAUEHWM JUId apXMBOB 3HAYEHUI, a TaKKe apXWBHUPOBAaHUE apXuBa
COOOIIIEHUH IO apXHUBATOPAM.

ApxuB 3naueHuit (TVArchive) comepxut Oydep (TValBuf) mist mpomexyTouHOro HaKOIUICHHS
3HAYeHUH Tepen apXuBUpoBaHHEM. CBS3BIBAETCS C MCTOYHMKOM 3HAUYEHUH B JIMIE NApaMETPOB CHCTEMBI
OpenSCADA B akTHBHOM WM ITaCCHUBHOM pEXHUME, a TAKXKE C JPYTMMH HCTOYHUKAMH B MACCUBHOM
pexxume. [l apXuBUpOBaHMS Ha (U3MUECKUE XPAHWJIMILA CBS3bIBACTCS C apXUBAaTOpaMM 3HAYCHUN
Pa3IMYHBIX TUIIOB.

O6bekT 0ydepa TValBuf cogepxut MmaccuB 3HaueHU OCHOBHBIX THIOB cucTeMbl OpenSCADA: cTpoka,
1[eJ10€e, BelEeCTBeHHOEe U JiornuHoe. [lomnepkuBaeTcss XpaHeHWE 3HAYEHUN B PEXHUMAaX KECTKOM, MSATKON
CeTKM U pexume cBOOOAHOro nocryma. IlpemycMoTpeH Takke peXuM BpPEMEHH BBICOKOIO pa3pelieHus
(MukpocekyHbl). Mcmonb3yeTcss Kak s HEMOCPEICTBEHHOTO XpaHEeHHsI OOJBIIUX MacCHBOB 3HAYCHU,
TaK ¥ Ji71s1 0OMEHa ¢ OOJIBIIMMU MaCCHBAaMHU METOIOM MTOKaIPOBOTO JOCTYTIA.

KopueBoii o0wexT monyns moxacuctembl "ApxuBsl" (TTipArchivator) comepxutr unbopmanuoo o
KOHKPETHO B35ITOM THIIE MOXIyJs. B paMKax OTAETbHBIX MOJAYJIEH MOXKET pealn30BBIBATH COOCTBEHHBIC
obmemonynpHble GyHKInu. B 00miem s Mogyneit 3Toro THIa COAEPKHUT METO/IBI OCTYIA K XPAHUITUILAM
3HaYeHUH ¥ COOOIICHUH.

Oo6mbekt apxuBatopa cooOmienuii (TMArchivator) comep HUT KOHKPETHYIO peaJu3alyio XpaHWIWIIA
coobuieHuil. B obmem 1 apXxuBaToOpoB COOOLICHUH MpenocTaBisieTcss MHTepdeic JocTyna K peaan3anun
MCXaHMU3Ma apXUBUPOBAHUA B MOOYJIAX.

OOwexT apxuBaropa 3HaueHuil (TVArchivator) comepXUT KOHKPETHYI peaH3alMio XpaHWINIIA
3Ha4eHUd. B oOmem ams apXuBaTOpOB 3HAYCHHUH IpenocTaBisieTcss MHTep(eiic AoCTyna K peanu3aliu
MeXaHU3Ma apXUBUPOBAHMS U Ha3HAYCHHME apXMBOB 3HAYEHUH Ha 00CIIy’)KUBAaHUE apXUBATOPOM.

OOnexT anementa apxuBa TVArchEl cBsa3piBaeT 00BEKTH apXUBOB ¢ apxuBaTtopamu. Mcnonb3yetes amns
JIOCTYTIa K apXUBaTOpaM U3 apXHBa, a TAKXKe K apXUBaM U3 apXUBaTopa, T.€. sl IePEeKPECTHHIX BHI30BOB.
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5.1. OobekT moacucreMbl «KApxuBbD> (TArchiveS)
‘HacneuyeT: ‘SubSYS. ‘

IIy0oiu4ynbIEe METOABI:
* int subVer(); — Bepcus noJICUCTEMBI.
* int messPeriod( ); — Ilepnona apxuBupoBaHue cooOmieHui u3 oydepa (cekynn).
* int valPeriod( ); — Ilepuoa c6opa 3HaUE€HUI JUIsI aKTUBHBIX apXUBATOPOB (MUJUTUCEKYH).
* int valPrior( ); — llpuoputeT 3amaun cOopa 3HAYCHUH I aKTUBHBIX apXHUBATOPOB.

* void setMessPeriod( int ivl ); — YcTaHOBKa NepHOAa apXUBHPOBAaHUSA cooOIIeHU u3 Oydepa
(cexynn).

* void setValPeriod( int ivl ); — YcTtaHoBKa nepuojaa cOopa 3HAYCHUH IS aKTUBHBIX apXHUBAaTOPOB
(MUJTUCEKYH]).

* void setValPrior( int ivl ); — YcTaHOBKa TpHOpPUTETa 3aJaud cOOpa 3HAYCHHH [JI1 aKTHUBHBIX
apXUBaTOPOB.

* void subStart( ); — 3ammyck MoJCUCTEMBI.

* void subStop( ); — OcTaHOB TIOJICHCTEMBI.

* void valList( vector<string> &list ); — CUCOK apXMBOB 3HAYCHUH B MOJICHCTEME.

* bool valPresent( const string &iid ); — IlpoBepka Ha HaTM4YNe apXUBa 3HAYCHUUN <iid>.

* void valAdd( const string &iid, const string &idb = "* *" ); — JloOaBieHHe HOBOTO apX1UBa 3HAUYCHUN
<iid>.

* void valDel( const string &iid, bool db = false ); — Y nanenue apxvupa 3HaYCHUHN <iid>.

* AutoHD<TVArchive> valAt( const string &iid ); — TlogkmouyeHne/o0palieHie K apXuBy 3HAUYCHUN
<iid>.

* void setActValArch( const string &id, bool val ); — YcraHoBka apxuBa <id> B aKTUBHOE COCTOSHUE

<val>. AxTuBHBII apxuB Oyner oOecredynBaThbCs MEPUOJUYECKUM IMOTOKOM 3HAueHUil (orpenemnseTcs
NEPUOIMYHOCTBIO APXUBA) MOJICUCTEMOM.

* AutoHD<TTipArchivator> at( const string &name ); — IlonkmoueHue/o0pameHue K TUITY
apxuBatopa (MOIyN0) <name>.

* void messPut( time t tm, int utm, const string &categ, int§S t level, const string &mess ); —
[Tomenienue 3HaueHus <mess> ¢ ypoBHeM <level> kaTeropuu <categ> u BpeMms <tm>+<utm> B Oydep,
a 3aTeM B apXMB COOOILIECHHH.

* void messPut( const vector<TMess::SRec> &recs ); — llomemienue rpynmsl 3HaYeHUN <recs> B
Oydep, a 3aTeM B apXuB COOOIIICHUH.

* void messGet( time_t b_tm, time_t e_tm, vector<TMess::SRec> & recs, const string &category = "",
int8 t level = TMess::Debug, const string &arch = "", time t upTo = () ); — 3anpoc 3HaueHUuN <reqs>
3a yKa3aHHBIN MEpUOJl BpeMeHU <b_tm>, <e tm> i yKa3zaHHOH Kateropuu (1o mabiony) <category>
U ypoBHs <l/evel> u3 apxuBaropa <arch>.

* time_t messBeg( const string &arch = "" ); — Havano apxuBa coOOIICHMII B LIEJIOM WIH IS
YKa3aHHOT'O apxuBaTopa <arch>.

* time_t messEnd( const string &arch =
yKa3aHHOTO apxuBaTtopa <arch>.

* TElem &messE(); — Ctpykrypa b/l apxuBaTopoB cOOOIICHUIA.
* TElem &valE(); — Ctpyxktypa B/l apxuBaTopoB 3HaUEeHUH.

* TElem &aValE(); — Ctpykrypa b]l apxuBOB 3HaUCHMIA.

"

); — Konen apxuBa COOOIICHHWI B IEIOM WU IS

ITy6niuunbie aTpuOyTHI:
* bool SubStarting; — llpu3Hak 3amycka MOJACHCTEMBI.
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5.2. O0bexT apxuBa 3Hauenuii (TVArchive)
‘HacnenyeT: ‘T CntrNode, TValBuf, TConfig ‘

Jlannbie:
Pesxxum cOopa manubix/mctounuk (struct — TV Archive::SrcMode):

* Passive — maccUBHBIN peXUM cOOpa JaHHBIX, HCTOYHUK CAMOCTOSTEIHHO MOMEIIAET JaHHbIE B
apXuB;
* PassiveAttr — naccuUBHBIA pexxUM cOOpa JaHHBIX y aTpuOyTa mapamerpa, aTpuOyT napamerpa
CaMOCTOSITENILHO TMOMEIIAET JaHHbIC B ApXHUB;
* ActiveAttr — aKTUBHBI pexxuM cOOpa NaHHBIX y aTpuOyTa mapameTpa, aTpuOyT mapamerpa
MEPUOJUYECKH OMPAIIUBACTCS MOACUCTEMOM "ApXUBHI'".

Ily6anuHbIe METObI:
* TVArchive( const string &id, const string &db, TElem *cf el ); — VHUIManu3upyomui KOHCTPYKTOP
apxuBa. [ ne <id> — unenrtudukarop apxusa, <db> — BJ| nnst xpanenus u <cf el> — crpykrypa b]]
apXWBOB 3HAYCHUH.
 string id(); — WUnentudukatop apxusa.
» string name( ), — VIms apxuBa.
* string dscr(); — Onucanue apxusa.
* SrcMode srcMode( ); — PexuM CBsI3bIBaHUS C UICTOYHUKOM JaHHBIX.
* string srcData( ); [TapameTpbl HCTOYHHMKA JaHHBIX, B CIydae peXHMa JOCTyNa K MapaMeTpy 3TO
ajipec mapameTpa.
* AutoHD<TVal> srcPAttr( bool force = false, const string &ipath = "" ); — IlogkmoueHue k
aCCOILIMMPOBAHHOMY aTpHOYTy MapaMeTpa UCTOUHUKA JTaHHBIX.
* bool toStart(); — llpusHak: "3amyckaTh apXuB IPH BKJIIOUYEHUU".
* bool startStat( ); — CoctosiHue: "ApxuB 3amymieH".
* string DB(); — Anpec bJl apxuBa 3HaueHUIA.
* string thl( ); — Tabnuua b]l apxuBa 3HauUeHUI.
* string fullDB( ); — Ilonnoe umst Tabiuuel b/l apxuBa 3HaYCHMIA.
* long long end( const string &arch = BUF ARCH NM ); — BpeMs OKOHUYaHHs apXvBa B IIEJIOM
(arch="") unu ykazanHoro apxusaropa, Oydepa (arch="<bufer>").
* long long begin( const string &arch = BUF ARCH NM ); — Bpems Hadayiia apxwBa B IIEJIOM
(arch="") unu ykazaHHoro apxuBaropa, oydepa (arch="<bufer>").
* long long period( const string &arch = BUF ARCH NM ); — Ilepuoanunocts Oydepa apxuBa HIU
yKa3aHHOTO apXuBaTopa (MUKPOCEKYH).
» TFld::Type valType( ); — Tun apxuBUpyeMOTo 3HAUCHUSI.
* bool hardGrid( ); — Vcnonb3oBaHue xecTKoW ceTKU B Oydepe apxuBa.
* bool highResTm( ); — Wcnonb30BaHHE BBICOKOI'O pa3pellieHus BpeMeHu B Oydepe apxua
(MHKPOCEKYH/IbI).
* int size( ); — Pa3mep Oydepa apxuBa (eTUHHUIIBI).
* void setName( const string &inm ); — Y CTaHOBKa UMEHHU apXHBa.
* void setDscr( const string &idscr ); — YCTaHOBKa ONTUCaHUs apXHBa.
* void setSrcMode( SrcMode vl = SaveCur, const string &isrc = "<*>", bool noex = false ); —
YcTraHoBKa pekUMa CBSI3BIBAHUS C ICTOYHUKOM JIaHHBIX.
* void setToStart( bool vl ); — Y cTtanoBKa npu3Haka: "3amyckaTb apxuB PH BKIIOYCHUN".
* void setDB( const string &idb ); — YcranoBka aapeca bJl apxuBa 3HaueHUH.
* void setValType( TFld::Type vl ); — YcTaHOBKa TUIIA apXHUBHPYEMOTO 3HAYCHUSI.
* void setHardGrid( bool vl ); — Y cTaHOBKa HCIIOIB30BaHUS KECTKOM ceTKU B Oydepe apxupa.
* void setHighResTm( bool vl ); — YcTaHOBKa HCIOJB30BaHMUS BBICOKOIO pPa3pelIeHHs] BPEMEHHU B
Oydepe apxuBa (MUKPOCEKYH/IBI).
* void setSize( int vl ); — YcTtaHOBKa pazMepa Oydepa apxuBa (€AUHUI).
* void setPeriod( long long vl ); — ¥YcTtaHoBKa nepuoanyHocTu Oydepa apxusa.
* void start( ); — 3amyck apXxuBa.
* void stop( bool full del = false ); — OcTtaHoB apXxuBa, ¢ IOJTHBIM yaajenuem <full del>.
* TVariant getVal( long long *tm = NULL, bool up ord = false, const string &arch = "", bool
onlyLocal = false ); — 3anpoc 0IHOTO 3HAY€HUS 3a BpeMs <{m> U MPU3HAKOM MPUTATUBAHUS K BEPXY
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<up ord> w3 ykazaHHOro apxuBatopa <arch>, Oydepa (arch="<bufer>") mam Bcex apXuBaTOpoOB IO
Mepe maneHuss kadectBa (arch=""). Jlns 00paGoTku 3ampoca TOJIBKO JIOKQJIBHOW CTaHIUEH
ycraHaBunuBaetcsa <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int limit =
100000, bool onlyLocal = false ); — 3anpoc kaapa 3HaueHU <buf> 3a Bpems oT <beg> 1o <end> u3
YKa3aHHOTO apxuBatopa <arch>, O6ydepa (arch="<bufer>") wim Bcex apXWBaTOpoB MO Mepe MaICHUS
kadectBa (arch=""), ¢ orpanmdyeHueM paszMepa 3ampoca B <[imit> 3amuceit. Jlna 3ampoca TOJIBKO
JIOKAJIbHBIX apXHBOB, 0€3 KOMIIEHCAIlMK MPOOEIOB apXHWBOB M3 PE3EPBHBIX CTAHIIMN, YCTaHABIMBAETCS
<onlyLocal>.

* void setVals( TValBuf &buf, long long beg, long long end, const string &arch ); — 3arpy3ka kajapa
3HaueHnit <buf> 3a Bpems oT <beg> 50 <end> B yKazaHHBIM apxuBatop <arch>, Oydep
(arch="<bufer>") unu Bce apxuBaTopsl (arch="").

* void getActiveData( ); — OmnpocuTh HCTOYHUK JaHHBIX. Vcmonb3yeTcs MOACUCTEMOW s
MIEPUOIUIECKOTO cOOpa TaHHBIX aKTHBHBIMH apXUBAMH.

* void archivatorList( vector<string> &Is ); — CHIHUCOK apXHWBaTOPOB, KOTOPBIMH OOCITYKMBAETCS
apXWB.

* bool archivatorPresent( const string &arch ); — IlpoBepka apxuBaTropa Ha 00CIy>KHBaHUE JaHHOTO
apXxuBa.

* void archivatorAttach( const string &arch ); — lloaxiioueHue NTaHHOTO apXuBa Ha OOCITY)XKHBaHHUE
yKa3aHHBIM apXHUBAaTOPOM.

* void archivatorDetach( const string &arch, bool full = false ); — OTKIIOYeHHE TaHHOTO apXHBa OT
o0CITy>)KUBaHHE yKa3aHHBIM apXHUBaTOPOM.

* void archivatorSort( ); — CopTupoBKa OO0CIIy’)KHBAIOIIUX apXUBATOPOB B TMOPSAKE YXYIIICHUS
Ka4yecTBa.

» string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz = 230 );
— @®opmupoBanue n3obpaxenus (pdf) TpeHma 3a yka3aHHBIM MPOMEXKYTOK BpeMeHH <beg>, <end> u
yKa3aHHOTO apXxuBaTopa <arch>.

» TArchiveS &owner( ); — Iloncucrema "ApxuBsl" - Biajiesnel] apxuBa 3HaYCHUI.

5.3. O0bekT Oydepa 3nauennii (TValBuf)

‘HacnenyeTcﬂ: ‘T VArchive ‘

IMy6m4yHbIe METOABI:
* TValBuf( ); — Nuunmanuzarop 6ydepa ¢ ycTaHOBKaMH 110 YMOJITYaHHIO.
* TValBuf( TFld::Type vip, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); —
WNunnmanuszarop Oydepa ¢ yka3aHHBIMHU TTapaMEeTPaMHU.
* void clear( ); — Ouuctka O0ydepa.
* TFld::Type valType( ); — Tun 3HaueHus, XpaHumoro O0ydepom.
* bool hardGrid(); — Pabora Oydepa B perxuMe KeCTKON CETKH.
* bool highResTm( ); — Pabota Oydepa B perxume BpeMEHU BBICOKOTO Pa3penieHus (MUKPOCEKYH/IBI).
* int size( ); — MaxkcuManbsHbIi pazmep Oydepa (eneHur).
* int realSize( ); — PeanbHbIll pazmep Oydepa (eaeHuI).
* long long period( ); — llepnoanunocTs 3HaueHU B Oydepe (Mukpocekynn). Ecnm neprogndHocTh
HyJeBas To Oydep QpyHKIIMOHUPYET B peKUME CBOOOIHOTO JOCTYIIA.
* long long begin( ); — Bpemst Hayana 0ydepa (MUKPOCEKYH]).
* long long end( ); — Bpems okonvyanus Oydepa (MUKPOCEKYH]).
* bool vOK( long long ibeg, long long iend ); — TlpoBepka Hamu4us 3HaYCHUI B Oydepe 3a yKa3aHHBII
MIPOMEKYTOK BpEMEHHU OT <ibeg> no <iend>.
* void setValType( TFld::Type vl ); — YcTaHoBKa Tuma 3Ha4YCHHUs XpaHUMOTo Oydepom.
* void setHardGrid( bool vl ); — Y cTaHOBKa pexXuMa KECTKON CETKHU.
* void setHighResTm( bool vl ); — YcraHOBKa peXHUMa BpPEMEHU BBICOKOTO pa3perIeHUs
(MHKPOCEKYH/IbI).
* void setSize( int vl ); — YcraHoBKa pa3Mepa Oydepa (eaeHMI).
* void setPeriod( long long vl ); — YcTaHOBKa NepHOINIHOCTH 3HAUCHUN B Oydepe (MUKPOCEKYH]T).
* virtual void getVals( TValBuf &buf, long long beg = 0, long long end = (0 ); — 3amnpoc kampa
3HaYeHu# <buf> 3a Bpems oT <beg> no <end>.
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* virtual string getS( long long *tm = NULL, bool up _ord = false ); — 3anpoc 3Ha4eHHUS CTPOKOBOTO
THUIIA 32 BpeMs <tm> W MPU3HAKOM MPUTATUBAHMS K BEpXy <up ord>.

* virtual double getR( long long *tm = NULL, bool up ord = false ); — 3ampoc 3HaYCHUS
BEIIIECTBEHHOTO THIIA 32 BpeMsl <fm> W MPU3HAKOM NPHUTITUBAHUS K BEPXY <up ord>.

* virtual int getl( long long *tm = NULL, bool up ord = false ); — 3anpoc 3HaueHHs LEJIOr0 TUIMA 32
BpeMs <t{m> 1 NPU3HAKOM NPUTATUBAHUS K BepXy <up ord>.

* virtual char getB( long long *tm = NULL, bool up ord = false ); — 3anpoc 3HauY€HUs JTOTHYECKOTO

THIA 32 BpeMs <{m> U MPU3HAKOM NPUTATUBAHUA K BEpXy <up ord>.
* virtual void setVals( TValBuf &buf, long long beg = 0, long long end = () ); — YcTaHOBKa KaJzpa
3Ha4YeHU# U3 <buf> 3a BpeMms ot <beg> no <end>.

* virtual void setS( const string &value, long long tm = () ); — YcTaHOBKa 3HAYEHHsI CTPOKOBOTO THIIA C
BpEMCEHEM <tm>.

* virtual void setR( double value, long long tm = () ); — YcTaHOBKa 3HAYEHUS BEIICCTBEHHOTO THUIA C
BpeMeHeM <im>.

* virtual void setl( int value, long long tm = ( ); — YcTaHOBKa 3HAYCHUS IIEJIOTO TUIA C BpEMEHEM
<tm>.

* virtual void setB( char value, long long tm = () ); — YcTaHOBKa 3HAa4€HUS JOIMYECKOI'O THUMA C

BpEMCHEM <fm>.
3amuméHnble MEeTOABI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd grd, bool hg res ); — Ilepeco3nanue
Oydepa 15 yKa3aHHBIX TApaMETPOB.

5.4. MoayabHblil 00bekT THNA apxuBaTopa (TTipArchivator)

Hacaenyer: TModule.

Hacaenyercsa: KopHeBbIMH 00beKTaMU MOJYJIEN MTOJICUCTEMBI «APXUBBI».

ITy0inuHbIe MeTOABI:

* void messList( vector<string> &list ); — CHucox apXuBaTOpOB COOOIICHHI.

* bool messPresent( const string &iid ); — IIpoBepka Ha HaJTlM4Ke YKa3aHHOTO apXUBaTOpa COOOLICHUH.
* void messAdd( const string &iid, const string &idb = "**" ); — ]JlobaBneHue apxuBaTopa
COOOILIEHUIA.

* void messDel( const string &iid, bool full = false ); — Y nanenue apxuBaropa COOOIIECHUH.
* AutoHD<TMArchivator> messAt( const string &iid ); — IloaxaroueHne K apXuBaTOPy COOOIICHHIA.

* void valList( vector<string> &list ); — Cnucok apXxuBaTOpOB 3HAUYEHUII.
* bool valPresent( const string &iid ); — IlpoBepka Ha HATMYUE YKA3aHHOTO apXUBATOPa 3HAUCHUIA.
* void valAdd( const string &iid, const string &idb = "*.*" ); — JlobaBneHue apxuBaTopa 3HaUCHUH.

* void valDel( const string &iid, bool full = false ); — Y nanenue apxuBaTopa 3HAYCHH.
* AutoHD<TVArchivator> valAt( const string &iid ); — IlogkmoueHne K apXuBaTopy 3HaUYCHUH.
» TArchiveS &owner( ); — lloacucrema "ApxuBbsl" - BIaemel] TUIIA apXUBATOPA.

3amuménabIe METOIbI:
* virtual TMArchivator *AMess( const string &iid, const string &idb ); — MoaynbHBIN METOJ] CO3/1aHNE
apXuBaTopa COOOIICHUH.
 virtual TVArchivator *AVal( const string &iid, const string &idb ); — MoayabHBIA METOJ] CO3aHUE
apXuBaTopa 3HAYCHUH.
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5.5. OobekT apxuBaropa cooomennii (TMArchivator)

Hacanenyer: |\ 7CntrNode, TConfig
Hacaeayercsa: OObexkTaMu apXUBATOPOB COOOIICHHI MOIYJICH MOJACUCTEMBI « APXUBBIY.

IIy0smuHbIe MeTOaBbI:
» TMArchivator( const string &id, const string &db, TElem *cf el ); — VIHHUIMaTU3UPYOIUit
KOHCTPYKTOp apXuBatopa cooOuieHudd ¢ uaeHTudukaropom <id>, mana xpanenus Ha bJl <db> co

CTpYKTypoil <cf el>.

string id( ), — VineaTudukarop apxuBaropa.

string workld( ); — Pabounii naeHTupUKaTOp, BKIOYAET UM MOJTYJIS.
string name( ); — Wmst apxuBaropa.

string dscr( ); — Omnucanue apxuBaropa.

bool toStart( ); — IlpusHak «3amyckaTh apXuBaTOP».

bool startStat( ); — CocTosiHHE apXuBaTOpa «3aMmyIIeH.

string &addr(); — Anpec XpaHWJIHILA apXUBATOPA.

int &level( ); — YpoBeHb COOOLIECHH, 00CTYKUBAEMBIX apXUBATOPOM.
void categ( vector<string> &list ); — Karteropuu (11a00HBI) COOOLICHUH, OOCITYKUBAEMbIX
apXHBATOPOM.

string DB( ); — Anpec b]l apxuBaTopa.
string tbl( ); — Anpec tabnuiel BJ] apxuBartopa.
string fullDB( ); — Ilonnsit agpec Tabnuipsl bJ[ apxuBaTtopa.

void setName( const string &vl ); — Y cTaHOBKa UIMEHHU apXHUBaTOpa.
void setDscr( const string &vl ); — Y cTaHOBKa ONTUCAHUs apXUBATOPA.
void setToStart( bool vl ); — Y cTaHOBKa NMpU3HAKA «3aITyCKaTh apXUBATOPY.

void setAddr( const string &vl ); — Y craHoBKa ajjpeca XpaHWIUIIIA apXUBATOPA.
void setLevel( int lev ); — Y cTaHOBKa YpOBHs COOOIIEHUH, 00CTYKUBAEMBIX apXUBATOPOM.
void setDB( const string &idb ); — YcrtaHoBka anpeca b/l apxuBaropa.

* virtual void start( ); — 3aImyck apxuBaropa.

* virtual void stop(); — OcTaHOB apXuBaTOpA.

* virtual time_ t begin( ); — Hauano apxuBa JaHHOTO apXUBaTOpA.
* virtual time t end( ); — KoHel apxuBa JaHHOTO apXUBaTOpA.

* virtual void put( vector<TMess::SRec> &mess ); — IlomecTuTb TpyImy CcOOOLICHUH B apXuB
COOOIICHNH TaHHOTO apXUBATOPA.

* virtual void get( time t b_tm, time t e_tm, vector<TMess::SRec> &mess, const string &categor

—
s

char level = 0, time t upTo = 0 ); — Ilonydnts COOOUICHWS W3 apXWBa JAHHOTO apXWBATOpa IS
yKa3aHHBIX MapaMeTpoB GpuIbTpa.

» TTipArchivator &owner(); — Tun apxuBaTopa — BJIaJIeJIel] apXUBATOPa COOOIIECHUH.

3amuménnbie aTpUOYTHI:
* bool run_st; — IlpusHaK «3amymieH».

3amuuéHHble METOAbI:
* bool chkMessOK( const string &icateg, TMess::Type ilvl ); — IIpoBepka cooOIIEHHS HA COOTBETCTBHE
YCIOBUSAM (UIIBTPA.
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5.6. O0bexT apxuBaTopa 3Hauyenunii (TVArchivator)

Hacanenyer: |\ 7CntrNode, TConfig
Hacaeayercsa: OObexkTaMu apXUBATOPOB 3HAYCHUH MOJTyJIEH TIOJCUCTEMBI K APXHUBBDY).

IIy0smuHbIe MeTOaBbI:
» TVArchivator( const string <&id, const string &db, TElem *cf el ); — VIHUIManmu3upyromui
KOHCTPYKTOp apxuBaTopa 3Ha4eHWH ¢ wupeHTHduraropom <id>, nmns xpanenuss Ha bJ] <db> co
CTpYKTypoil <cf el>.
* string id(); — U nenTudukatop apxuBaTopa.
* string workld( ); — Pabounii uneHTHPUKATOP, BKIFOYAET UM MOJYIISL.
* string name( ); — Vms apxuBatopa.
* string dscr( ); — OmnucaHue apxuBaTopa.
* string addr(); — Anpec XpaHHUIUIIA apXUBATOPA.
* double valPeriod( ); — IlepnonnuHOCTh 3HaUEHU apXuBaTOpa (MUKPOCEKYH]).
* int archPeriod( ); — llepnoauuHOCTh apXUBUPOBAHUS 3HAUEHUI apxuBaTopoM. Bpems uepes kotopoe
apXWBaTOP NMPOM3BOIUT apXUBUPOBAHHE KaJpa 3HAUCHUH 13 Oydepa apxuBa.
* bool toStart( ); — IlpuzHak «3amyckaTh apXUBaTOP».
* bool startStat( ); — CocTosiHHE apXuBaTOpa «3anmyLieH».
» string DB(); — Anpec B]l apxuBaropa.
* string thl(); — Anpec Tabauusl B/ apxuBaropa.
* string fullDB( ); — Ilonusiii anpec tabnuuel bJ] apxuBaropa.
* void setName( const string &inm ); — Y CcTaHOBKAa HMEHH apXUBaTOPA.
* void setDscr( const string &idscr ); — Y CTaHOBKa OMUCAHUs apXUBATOPA.
* void setAddr( const string &vl ); — YcTaHOBKa ajipeca XpaHWIUIIA apXUBATOPA.

* virtual void setValPeriod( double iper ); — YcTaHOBKa NEPHOAWNYHOCTH 3HAYCHHUI apXuBaTOpa
(MUKPOCEKYHI).

* virtual void setArchPeriod( int iper ); — YcTaHOBKa NEPUOJUYHOCTH APXUBUPOBAHMS 3HAYECHUI
apxuBaTopoM. Bpems yepe3 KoTopoe apxuBaTop MPOM3BOAUT apXMBUPOBAHUE Kajpa 3HaUeHHiT u3 Oydepa
apxuBa.

* void setToStart( bool vl ); — Y cranoBka npu3Haka "3amyckaTh ap3uBatop'.
* void setDB( const string &idb ); — YctaHoBka aapeca bJl apxuBaropa.

* virtual void start( ); — 3amyck apxuBaropa.

* virtual void stop( bool full del = false ); — OcTaHOB apxuBaTopa C BO3MOXXHOCTHIO IOJHOTO
ynanenus <full del>.

* void archiveList( vector<string> &Is ); — CnHicOK apXuBOB 00CITy>KHBAEMBIX apXHUBATOPOM.

* bool archivePresent( const string &iid ); — IlpoBepka Ha 00CITYKUBA€MOCTh YKa3aHHOTO apXHBa
apXHBATOPOM.

» TTipArchivator &owner( ); — Tun apxuBaTtopa — BIIaJelel] apXuBaToOpa 3HAYCHHI.

3amuuéHHbie METObI:
* TVArchEl *archivePlace( TVArchive &item ); — Bxmouuts apxuB <item> B 00pabOTKy
apXHBATOPOM.
* void archiveRemove( const string &id, bool full = false ); — Ynanute apxuB <id> u3 00pabOTKH
apXHBAaTOPOM, C BOSMOKHOCTBIO TIOJTHOTO yaaneHus <full>.
* virtual TVArchEl *getArchEl( TVArchive &arch ); — llonydenue oObeKTa dJEMEHTa apXuBa s
yKa3aHHOTO apXHBa.

3amuménnbie aTpudyThHI:
* Res a res — Pecypc npouecca apXuBUPOBaHHS.
* bool run st — IlpusHak "ApxuB 3amyiieH".
» vector<TVArchEl *> arch_el; — MaccuB 3]1IeMEHTOB apXHUBOB.
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5.7. O0bexT 351eMenTa apxuBa B apxusatope (TVArchEl)

‘HacnenyeTcm ‘O6’b€KTaMI/I apXHBAaTOPOB 3HAYCHUN MOJYJIEH MOJICUCTEMBI «APXHUBBI».

I[IyOoiu4unHbIEe METOABI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); — VNHAIMATH3UPYIOIIAA KOHCTPYKTOP
JUTSI CBSI3M apxuBa <iachive> c¢ apxuBatopom <iarchivator>.

* virtual void fullErase( ); — IlonHoe ynaneHue dJIeMeHTA.

* virtual long long end( ); — Bpems KoHIIa TaHHBIX (MUKPOCEKYH/IBI).

* virtual long long begin( ); — Bpems Hauana qaHHBIX (MUKPOCEKYH/IBI).

* long long lastGet( ); — Bpems nocienHero copoca TaHHBIX U3 Oydepa B XpaHHUITHUIIIE.

» TVariant getVal( long long *tm, bool up ord, bool onlyLocal = false ); — 3anpoc 3HaUE€HHUS 3a BpEeMs
<tm> W IPU3HAKOM TIPUTATUBAHUS K BEPXY <up ord>, C yKa3aHHEM 3aIpoca TOJIBKO JIOKAJIHLHOTO apXHBa
B <onlyLocal>.

» void getVals( TValBuf &buf, long long beg = 0, long long end = 0, bool onlyLocal = false ); —
3anpoc kajapa 3HaueHu <buf> 3a BpeMs oT <beg> 10 <end>, ¢ ykazaHHEM 3aIpoOca TOIHKO JOKAIHHOTO
apxuBa B <onlyLocal>.

* void setVals( TValBuf &buf, long long beg = 0, long long end = () ); — Y craHOBKa KaJpa 3HAUYCHUH U3
<buf> 3a Bpemst oT <beg> no <end>.

» TVArchive &archive( ); — ApXuB dIeMeHTa.

» TVArchivator &archivator( ); — ApXuBaTop dJIEMEHTA.

ITy6niuunbie aTpuOyTHI:
* long long prev_tm; — Bpewms nipeaplayiiero 3HaueHus. Mcnonb3zyercs Ans yCpeaHEeHusl.

* string prev_val; — llpensinymee 3Hauenue. Mcnonb3yeTcs 11 ycpeIHEHUS.

3amuméHHbIe METOBI:
* virtual TVariant getValProc( long long *tm, bool up ord ); — ®ynkuus oOpabOTKHU 3ampoca OJHOTO

3HAUCHHS U3 apXHUBa.
* virtual void getValsProc( TValBuf &buf, long long beg, long long end ); — ®yHxuus oOpaboTKu

3ampoca MOJYJIEM Ha MOJyYeHUE JaHHbBIX.
* virtual void setValsProc( TValBuf &buf, long long beg, long long end ); — ®yHKius 00pabOTKU

3arpoca MOJyJIEM Ha yCTAaHOBKY JIaHHBIX.
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6. Iloncucrema «Tpancnoprepy (TTransportS)

[Toncucrema «Tpancnoptel» mnpezactaBieHa oObekToM TTransportS, KOTOpBIM CONEPKUT HA ypOBHE
MOJICHCTEMBI MOAYIbHBIE 00BEKTHI TUIOB TpaHcopToB T TipTransport. Kakasrii TUm TpaHCiopTa COACPIKUT
00bexThl Bxomsanmx TTransportln m wucxomamux TTransportOut TpancmoproB. OOmas cTpykTypa
MOJICHCTEMBI TIPUBE/IEHA Ha pHC. 6.

Hemo cTaHyuA
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Puc. 6. Cnoucras cTpykTypa HOJCUCTEMBI TPAHCIIOPTOB.

KopHeBoii 00beKT MOIysIsl MOACUCTEMBI « TpaHCHOPTHD) COAEPKUT MH(DOPMAIIMIO O KOHKPETHO B3STOM
tune Moxyns u BHemHuUX OpenSCADA xocrax/crannusax. B paMkax OTAEIBHO B3ATOTO MOIYJS MOXKET
OBITh peaqu30BaHa COOCTBEHHAsl OOmEeMOAyibHAas (YHKIIMOHAIBHOCTH. B 00miem, mjs BCeX MOIYJIEH,
CoJIepKATCs METO/IbI IOCTYIA K BXOASIIUM U UCXOJIAIINM TPAHCIIOPTaM KOHKPETHO B3STOI'O MOJYJISL.

Oo6mbekt Bxoasmero Tpancnoprta TTransportln npegocraBisier uHTEepdeiic K peanusanuu MOIYIHHOIO
METO/Ia BXOZSAIIEr0 TPaHCIOPTa.

Oo6mbekT ucxomsmero Tpancmnopra TTransportOut mpenocTaBiisieT HHTEpPEIc K pean3anui MOIYIHHOTO
METO/Ia UCXOAIIET0 TPAHCIIOPTA.

6.1. OobexT moacucrembl «Tpancnoprep (TTransportS)
Hacaenyer: | TSubSYS. |

Jlannbie:
Crpyxtypa BHemHuX OpenSCADA xocrtos/crannmii (class TTransportS::ExtHost):
» ExtHost( const string &iuser open, const string &iid, const string &iname, const string &itransp,
const string &iaddr, const string &iuser, const string &ipass ); — KOHCTpyKTOp MHUIIMATU3ALUH
CTPYKTYPBHI.
* string user _open, — Ilonp3oBarenb, CO3JaBIINI 3aIIKCh [IPO BHELIIHUNA XOCT/CTAHIIMIO.
* string id; — VneHTH(UKATOP BHEIIHETO XOCTa/CTaHIIHH.

* string name, — VIMsl BHEIITHETO XOCTa/CTAHIINH.

* string transp; — TpaHCHIOPT, UCTIOJIB3YIOIIUNACS TSl TOCTYTA K BHEIIHEMY XOCTY/CTaHIIUH.

* string addr;, — Appec ISl TpaHCIIOpTa, KOTOPBIN HCIOJB3YeTCS IJs JIOCTyla K BHELIHEMY
XOCTY/CTaHIIUH.

* string user; — [loap30BaTenb BHEIIHETO XOCTa/CTAHIIHH.
* string pass, — I1apoib MoJIp30BaTENs BHEITHETO XOCTa/CTAHIHH.
* bool link_ok; — IlpusHak "CBsI3b ¢ BHEIIHUM XOCTOM/CTaHIIMEN YCTaHOBJIEHA' .

IIy0smuHbIe MeTOaBbI:
* int subVer(); — Bepcus noacucTeMBl.
* void inTrList( vector<string> &ls ); — IloqHBII CIMCOK BXOIAIINX TPAHCIIOPTOB.
* void outTrList( vector<string> &ls ); — I1oNHBIN CIIUCOK UCXOASAIIUX TPAHCTIOPTOB.
* bool sysHost( ); — Ilpu3nak - "OToOpaxaTh CUCTEMHBIE XOCTHI'".
* void setSysHost( bool vl ); — Y craHoBKa npu3Haka - "OToOpaxaTb CHCTEMHbIE XOCTHI".
» string extHostsDB( ); — Bb]] XxpaHneHus nepeyHsi BHEIIHUX XOCTOB.
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* void extHostList( const string &user, vector<string> &list ); — CnucOK BHEIITHIUX XOCTOB.

* bool extHostPresent( const string &user, const string &id ); — IlpoBepka HaIM4MUs BHEIIHETO XOCTa
<id> ot umenu nonp3oBarens <user> ("*" — AJg CUCTEMHBIX XOCTOB).
* AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ),

Co3pmanue - 3ampoc UCXOJIAIIEr0 TPaHCIOpTa AJs 00CITyKUBAaHUs BHEIIHET0 X0cTa </ost> ¢ npepuKcom
UACHTU(QHUKAINA y3J1a CHCTEMBI <pref>.

» ExtHost extHostGet( const string &user, const string &id ); — Ilomyuenue uHGOPMAIMOHHOTO
00BEKTa BHEIIHETO X0cTa <id> OT MMEHU ToJib3oBatTens <user> ("*" - AJi1 CHCTEMHBIX XOCTOB).

* void extHostSet( const ExtHost &host ); — Y cTaHOBKa BHEIIHETO XOCTa/CTaHIIUU <host>.

* void extHostDel( const string &user, const string &id ); — Y naneHue BHEUTHETO XOCTa/CTaHIuu <id>
OT UMEHHU Nojb3oBaTens <user> ("*" - 17 CUCTEMHBIX XOCTOB).

* int cntrlfCmd( XMLNode &node, const string &senderPref, const string &user = "" ); — Ilepenaua
3anpoca untepdeiica ynpasierust OpenSCADA <node> k ynan€éHHOM CTaHITUH.

* void subStart( ); — 3ammyck MoJCUCTEMBI.

* void subStop( ); — OcCTaHOB OACUCTEMBI.

* TElem &inEl(); — Crtpyktypa B/l BXOASIIMX TPaHCTIOPTOB.

* TElem &outEl(); — Ctpyktypa bJl ncxoasmux TpaHCIIOPTOB.

* AutoHD<TTipTransport> at( const string &id ); — OOpanieHue/IOAKIIOYCHHE K THUITy TPaHCIOpTa

<id>.

6.2. MoayabHblii 00beKkT TUNA TPaHCOPTOB (TTipTransport)

Hacnenyer: |TModule.
Hacnaenyercsi:  KopHeBbIMH 00BEKTaMu MOAYJEH OACHCTEMBI « TpaHCTIOPTHI».

IIyOoiu4uHbIEe METOABI:
* void inList( vector<string> &list ); — CHIUCOK BXOSIINUX TPAHCIIOPTOB.

* bool inPresent( const string &name ); — IIpoBepka Ha HaJTM4KUE BXOAIIETO TPAHCIIOPTA.
* void inAdd( const string &name, const string &db = "*.*" ); — JloGaBieHHE BXOAAIIETO TPAHCIOPTA.
* void inDel( const string &name, bool complete = false ); — Ynanenue BXOMSIIETO TPAHCIOPTA.
Bo3MoskHO TonTHOE yianeHue, BKiIrodaroniee U bJ1, mytém ycraHoBKY npu3Haka <complete>.

* AutoHD<TTransportln> inAt( const string &name ); — IloKIIIOU€HNE K BXOJISAIIEMY TPAHCIIOPTY.

* void outList( vector<string> &list ); — CNHUCOK HCXOASAIIMX TPAHCTIOPTOB.

* bool outPresent( const string &name ); — [IpoBepka Ha HATM4IKME UCXOSAIIECTO TPAHCIIOPTA.

* void outAdd( const string &name, const string &db = "**" ); — JloOaBleHHe HCXOJSIIETO
TpaHCIIOpTa.
* void outDel( const string &name, bool complete = false ); — Y nanenune UCXOIAIIETO TPAHCIIOPTA.

Bo3MoskHO TIoNTHOE yaneHue, BKiroyaroniee U bJ1, mytém ycraHoBKY npu3Haka <complete>.
* AutoHD<TTransportOut> outAt( const string &name ) — [loaxatoueHnE K UCXOASIIEMY TPAHCTIOPTY.

e TTransportS &owner( ); — Iloncucrema "TpaHcnoptsl" - Biaaesel TUIIOM TPaHCIOpTa.
D p p p p

3allII/IIIIéHHI)Ie METOAbI:

» virtual TTransportln *In( const string &name, const string &db ); — MonaynbHbIl MeTOJ
CO3/IaHUS/OTKPBITUSI HOBOTO «BXOJISIIIET0» TPAHCTIOPTA.
* virtual TTransportOut *Qut( const string &name, const string &db ); — MonaynbHBIA METOM

CO3,[[aHI/I$I/0TKprTI/I$I HOBOI'0 «HUCXOIAIICTO» TpaHCIIOPTaA.

6.3. O0bexT Bxoasmux Tpancnoptos (TTransportln)

Hacaenayer: |TCntrNode, TConfig.
O6bexkTamMy BXOALIMX TPAHCIIOPTOB MOy el MOJACUCTEMBI « TpaHCIIOPTHI».

Hacaenyercs:

Ily0anuHbIe MEeTObI:
* TTransportln( const string &id, const string &db, TElem

KOHCTPYKTOP.
* string id(); — WU nenTudukatop TpaHcmnopra.
* string workld( ); — Ilomubiii uneHTHPUKATOP, BKIIOYAS UACHTH(QUKATOP MOTYJIS.

*el ); — VHunmanuzupyromun
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» string name( ); — VIMs TpaHcmiopTa.

» string dscr( ),

Onucanue TpaHCIoOpTa.

* string addr(); — Anpec.

* string protocol( ); — CBsS3aHHBIN TPAHCIIOPTHBINA MTPOTOKOJ.

* virtual string getStatus( ); — Ilonmy4deHue cTaryca BXOZISIIET0 TPAHCIOPTA.
* bool toStart( ), — llpusHak «3ammyckaTh TPAHCIIOPT.

* bool startStat( ); — Cocrosiaue « TpaHcropt 3amymieH.

» string DB();

Anpec B]I Tpancmiopra.

» string tbl( ); — Tabmuua bJ] Tpancnopra.

* string fullDB( ); — Ilonnoe ums tabmuis! B[ Tpancnopra.

* void setName( const string &inm ); — Y CTaHOBKa UMEHHU TPaHCIIOPTa B <inm>.

* void setDscr( const string &idscr ); — YcTaHOBKa OIIMCAaHUs TpaHCIIOpTa B <idscr>.

* virtual void setAddr( const string &addr ); — Y cranoBka ajipeca TpaHcrnopTa B <addr>.
* void setProtocol( const string &prt ); — Y cTaHOBKa CBS3HOTO TPAHCIOPTHOTO MPOTOKOJIA.
* void setToStart( bool val ); — ¥YcraHoBKa npu3HaKa "3amyckaTh TpaHCIIOPT'.

* void setDB( const string &vl ); — Y cranoBka aapeca bJ[ Tpancnopra.

* virtual void start( ); — 3amyck TpaHcmopra.

* virtual void stop( ); — OcTaHOB TpaHCTIOPTAa.

» TTipTransport &owner( ); — Tum TpaHcmopTa — BJIaJIeJeI] BXOIAIIAM TPAHCTIOPTOM.

3amuménnbie aTpUOyThHI:
* bool run_st; — llpusHak «3ammymien».

6.4. O0bexT ncxoasimux TpavcnoprToB (TTransportOut)

Hacnenyer: |TCntrNode, TConfig.
Hacuenyeresi: | O0BbeKTaMH HCXOISIINX TPAHCIOPTOB MOYJIEH MOACUCTEMBI « TpaHCHOPTEI».

ITy0inuHbIe MeTOABI:
» TTransportOut( const string &id, const string &db, TElem *el ); — VHunmanu3upyommi

KOHCTPYKTOP.

* string id( ); — VnenTudukatop TpaHCHopTa.
» string workld( ); — IlonHbpIi naeHTUGUKATOP, BKIIIOYAS HICHTU(DUKATOP MOTYJIS.

* string name( ),
o string dscr( ),

WM tpancniopra.
Onucanue TpaHCIoOpTa.

* string addr( ); — Anpec TpancnopTa.

e intprml();

[IepBb1il pe3epBHBIN TapaMeTp.

* int prm2( ); — BTopoii pe3epBHBII MapaMeTp.

* bool toStart( ); — Ilpusnak «3amyckaTh TPAaHCIIOPT.

* bool startStat( ); — Cocrosiaue « TpaHcropt 3amymieH.

* virtual string getStatus( ); — Ilony4yeHue craTyca TpaHCIOpTA.

 string DB(); — Anpec bJ] Tpancnopra.

* string tbl( ); — Tabnuua B]] TpancnopTa.

* string fullDB( ); — Ilomnoe nms Tabmuiel B/ Tpancmopra.

* void setName( const string &inm ); — Y CcTaHOBKa UMEHH TPAHCIIOPTA.

* void setDscr( const string &idscr ); — Y cTaHOBKa ONMCAHUS TPAHCIIOPTA.

* virtual void setAddr( const string &addr ); — Y cranoBKa ajpeca TpaHCIIOPTa.
* void setPrml( int vl ); — YcTaHOBKa MEPBOT0 pPEe3epPBHOTO MapameTpa.

* void setPrm2( int vl ); — YcTaHOBKa BTOPOT'0 PE€3€pPBHOIO IMapaMeTpa.

* void setToStart( bool val ); — Y cTraHoBKka npu3HaKa «3ammycKkaTh TPaHCIIOPTY.
* void setDB( const string &vl ); — YcranoBka aapeca b/l Tpancmopra.

* virtual void start( ); — 3aImmyck TpaHCIIopTa.

* virtual void stop( ); — OCTaHOB TpaHCIIOpTA.
* virtual int messIO( const char *obuf, int len_ob, char *ibuf = NULL, int len _ib = 0, int time = 0, bool
noRes = false ); — OTnpaBka NaHHBIX Yepe3 TPAHCHOPT. Bpems oxumanus <time> COCIUHCHUS

YKa3bIBAETCS B MIJIUCEKYHIaX. <noRes> HWCIONB3yeTCsl MPOTOKOJIAMHU JIJIi MOHOTIOJFHOTO OJIOKHUPOBAHHS
TpaHCIIOpTa Ha BpeMs paboThl C HUM U UCKIIIOYEHHSI COOCTBEHHOM OJIOKUPOBKH (DyHKIIHEH.
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* void messProtlO( XMLNode &io, const string &prot ); — OTnpaBka naHHbIX B JiepeBe XML <in>
yepe3 TPaHCIOPT, UCIIOJIB3YS TPAHCIOPTHBINA MIPOTOKON <prot>.
» ITipTransport &owner( ); — Tun Tpancnopra — BiIaaesel] HCXOAALIUM TPAHCIIOPTOM.

3amuménnbie aTpudyTHI:
* bool run_st; — IlpusHak «3ammymieH».
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7. Iloacucrema “IIpoToK0JbI KOMMYHHUKAINIMOHHBIX MHTEP(pEucoB”
(TProtocolS)

[Toacucrema «IIpoTOKOIBI KOMMYHHKAIIMOHHBIX HHTEpdeiicoB» mpencraBieHa ooObekToM TProtocolS,
KOTOPBIM COJEPKHUT Ha YpOBHE MOJCHUCTEMbI MOJYJbHbIE OOBEKTHI OTAEIBHBIX MPOTOKOJIOB TProtocol.
Kaxxaplit poTOKOI COAEPHKUT 0OBEKTHI OTKPBITHIX CEAHCOB BXOASIIUX MpoToKosioB TProtocolln.

O6mbext TProtocolS mpenocraBisieT HOCTYN K BXOISAUIMM M UCXOJSIIMM MPOTOKOJIAM OTAEIBHO B3SITHIX
TUIMOB TPAHCHOPTHBIX TMPOTOKOJIOB. BHYTpeHHsAsI CTOpOHA MCXOJSIIETO IMPOTOKOJA CTPOUTCA IO
MOTOKOBOMY IPUHLIUITY C HHANBUAYAIBHON CTPYKTYPOU MOTOKA [Tl KaXKIOM peain3aluy MpOTOKOIA.

7.1. O0bexkT moacucremMbl «IIpoTOK0JIBI KOMMYHUKALMOHHBIX HHTEP(peiicoB»
(TProtocolS)

TSubSYS. |

‘HacnenyeT:

ITy0in4HbIe MeTOBI:
* int subVer(); — Bepcus moicuCTEMBI.
* AutoHD<TProtocol> at( const string &id ); — IloaxiroueHue K MOyIO MPOTOKoNIa <id>.
» string optDescr( ); — Jlokanu3oBaHHAas TIOMOIIb IO OMIUSM KOMAHIHOW CTPOKH W TapaMeTpam

KOH(pUTyparmoHHOTo aiina.

7.2. MoayabHblil 00beKT poTokoJia (TProtocol)

Hacnenyer: |TModule.
Hacnenyercsi: | KopHeBbiMU 00BbeKTaMu Mofynel nojacuctemMsl «[IpoTOKOIbI.

IIyOoiu4uHbIEe METOABI:

* virtual void itemListln( vector<string> &ls, const string &curlt = "" ); — CHOHCOK >JIEMEHTOB
MIPOTOKOJIA JIJISl HHIUBHUIYyaTbHON aipecaliiyl B TPAHCTIOPTE.

* void list( vector<string> &list ); — CIUCOK OTKPBITBIX BXOJISAIINX CEAHCOB.

* bool openStat( const string &name ); — IIpoBepka Ha OTKPBHITOCTh BXOJAIIEIO CEAHCA C YKA3aHHBIM
UMCHEM.

* void open( const string &name, const string &tr ); — OTKpbITHE BXOJAIIETO CE€aHCa OT UMEHH
TpaHcHopTa <fr>.

* void close( const string &name ); — 3aKpbITHE BXOMSIIETO CEaHca.

* AutoHD<TProtocolln> at( const string &name ); — llonKIIIO4eHHE K OTKPBITOMY BXOISIIEMY
CeaHcy.

* virtual void outMess( XMLNode &io, TTransportOut &tro ); — OtnpaBka JaHHBIX B nepeBe XML
<in> MOCPEACTBOM JAHHOI'O MPOTOKOJIA U TPAHCIIOPTA <{r0>.

7.3. O0beKT ceanca Bxoasimero nporokosaa (TProtocolln)

Hacnenyer: |TCntrNode.
Hacaenyercsi: |(O0beKkTaMy ceaHca BXOJAIIET0 MPOTOKOa Moy el moacucteMbl «[IpoTokobn».

IMy61u4HbIE METOBI:
» TProtocolln( const string &name ); — VHAIIMATU3UPYIONUNA KOHCTPYKTOP.

* string name( ); — VIMs BXOASIIIIETO ceaHca.

* const string &srcTr( ); — Anpec TpaHCIIOPTa-UCTOYHUKA OTKPBITHS JTaHHOTO CEaHCa BXOJSIIETO
MPOTOKOJIA.

* void setSrcTr( const string &vl ); — YcTaHOBKa ajJipeca TPaHCIOPTA-UCTOUYHUKA OTKPBITUS JAHHOTO
ceaHca BXOJAIIETO MPOTOKOIA.

* virtual bool mess( const string &request, string &answer, const string &sender ); — llepenaua

HECTPYKTYPHUPOBAHHBIX JaHHBIX HA 00pabOTKY MPOTOKOIY.
* TProtocol &owner( ); — IIpoTokon — Bnaaemner BXOA;IIEro ceaHca.
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8. Iloacucrema “Ilonb3oBaresibckue uarepgeiicor” (TUIS)

[Toncucrema «Ilonb3oBaTensckue uHTEpQEice» npencrasieHa oobekroM TUIS, KOTOPEI coaepKuT Ha
YPOBHE MOJICUCTEMBI MOTYJIbHBIE 0OBEKTHI MOJTb30BaTeIbCKUX nHTEpdericoB TUI.

8.1. O0bexkT moacucremsol «llosb3oBaTenbckue narepgeiics» (TUIS)

‘HacnenyeT: ‘TSubSYS. ‘

I[IyOoiu4yHbIEe METOABI:
* int subVer(); — Bepcus moACUCTEMBI.
* void subStart( ); — 3ammyck MoJCUCTEMBI.
* void subStop( ); — OcTaHOB TIOJICHCTEMBI.

* AutoHD<TUI> at( const string &name ); — lloakioueHne K MOMIYJIO MOJb30BATEIBCKOTO
uHTepdeiica.
e static bool icoPresent( const string &inm, string *tp = NULL ); — IlpoBepka Ha HaaU4us UKOHKH

<imm> B cTaHAapTHOW mupekropuu. VMg HMKOHKM yKa3biBaeTcsi 0e3 pacuimpenus. Pacmmpenue/tun
3arpy’K€HHOT0 U300pa)KeHUs1 TOMEIaeTcs B <tp>.

* static string icoGet( const string &inm, string *tp = NULL ); — 3arpy3ka U300paxXeHUs] UKOHKHU
<inm> W3 CTaHJAPTHON JTUPEKTOPHUH.
* static string icoPath( const string &ico, const string &tp = "png” ); — IlonHbI MyTh K UKOHKE,

BKJIIOYasi pabouyro AUPEKTOPHUIO.

8.2. Moy ibHbII 00bEKT M0JIb30BaTEILCKOT0 nHTEpdeiica (TUI)

Hacaenyer: TModule.
Hacaenyercsi: | KopHeBbiMEH 00beKTaMu MOyIel noacucteMbl «Ilonb3oBaTenbckie HHTEPHEHCHI.

3amuméHnble METOABI:
* void cntrCmdProc( XMLNode *opt ); — OO0ciyxnuBaHue KOMaH/ HHTEepQeiica yrpaBIeHUs: CHCTEMO.

3amuiénHbie aTpUOYThHI:
* bool run_st; — Ilpusnak "Mosmynb 3anymieH".
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9. Iloacucrema “Cnenuanabnbie” (TSpecialS)

[Toncucrema «CnenmanbHble» mnpenctaBieHa o0bexkToM TSpecialS, KOTOpBI COAEPKUT Ha YpOBHE

MOJICHCTEMBI MOYJIbHBIE OOBEKTHI crieruanbHbIX TSpecial.

9.1. O0bexT noacucrembl «Cnenuansubie» (TSpecialS)

‘HacneﬂyeT: ‘TSubSYS. ‘

I[IyOoiu4yHbIEe METOABI:
* int subVer(); — Bepcus moACUCTEMBI.

9.2. MoayabHblil 00beKT cnienuaabHbIX (TSpecial)

Hacaenyer: |TModule.
Hacnenyercs: KopueBbiMu 00beKTaMU MOyJIEeH MoicucTEMBI « CIIEITUATBHBICY.

3amuiéHHbIe aTPUOYTHI:
* bool run_st; — IlpuzHak «Moynb 3amyIien».
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10. IToacucrema “be3zonacnocts” (TSecurity)

[Toncucrema Ge3omacHOCTH TMpencTaBiieHa oObekToM TSecurity, KOTOpBIH COAEPKUT OOBEKTHI TPYIIT
TGroup u nonb3oBareneit TUser.

OOmwexT momnb3oBarens TUser cOAEpXKHUT IOJIb30BATENBCKYI0O HMH()OPMAILMIO W BBIMOJHSAET MPOBEPKY
ayTEHTUYHOCTH M0JIb30BATENsl B COOTBETCTBUH C YKA3aHHBIM I1apOJIEM.

OOwexT mnomp3oBarenss TGroup comepkuT HHGOpPMALMIO O TPYMINE IMOJb30BaTeNe W BBIIOIHSAET
IIPOBEPKY Ha MPUHA]JIEKHOCTD M10JIH30BATENS K IPYTIIIE.

10.1. O0bexT noacucremnl «besonacuocts» (TSecurity)
Hacaenyer: | TSubSYS. |

I[My61u4HbIE METOBI:
* bool access( const string &user, char mode, int owner, int group, int access ); — IIpoBepka goctymna
JUIs TIOJIb30BaTeNs <user> ¢ MpaBaMU <mode> K pecypcy C BIajienblieM <owner> U IpyNIou <access>.
* void usrList( vector<string> &list ); — Cnucok moas3oBarenen </ist>.
* void usrGrpList( const string &name, vector<string> &list ); — CHHMCOK Tpyni MoJb30BaTeien
<[ist>, B KOTOpBIE MOJIB30BATEIb <name> BKIIOUEH.
* bool usrPresent( const string &name ); — [IpoBepka Ha HaTM4KMe yKa3aHHOTO MOJIb30BaTeNsd <name>.
* int usrAdd( const string &name, const string &db = "**" ); — JlobaBiieHre MOIB30BATENS <name> C
xpanenueMm B bJ1 <db>.
* void usrDel( const string &name, bool complete = false ); — Ynanenue nonp3oBarens <name> C
BO3MO>KHOCTBIO TOJTHOTO YAQJICHUS <complete>.
* AutoHD<TUser> usrAt( const string &name ); — IlonkitoueHue K MOIb30BATEN0 <name>.
* void grpList( vector<string> &list ); — Cnucok rpymnn nojas3oBaTeneid <list>.
* bool grpPresent( const string &name ); — IlpoBepka Ha HaTU4YNE YKA3aHHOW TPYIIIBI TTOJIb30BATEIICH
<name>.
* int grpAdd( const string &name, const string &db = "**" ); — JloOaBiieHHe TPYMIIBI TOJIH30BATEIICH
<name> ¢ xpanenuem B bJl <db>.
* void grpDel( const string &name, bool complete = false ); — YnaneHue TpyIIbl MOIb30BATENEH
<name> ¢ BO3MOYKHOCTBIO ITOJTHOTO YAICHHs <complete>.
* AutoHD<TGroup> grpAt( const string &name ); — llonkioueHre K TpyIIe I0Jb30BaTelen
<name>.

10.2. O0bexT nmoan3oBarens (TUser)
‘Hac.nez[yeT: ‘T CntrNode, TConfig. ‘

IMy61u4HbIe METOBI:
* TUser( const string &name, const string &db, TElem *el ); — VHUIIMaNU3UPYIOLUINI KOHCTPYKTOP.
* string name( ); — VIMs oJib30BaTeIs.
» string [IName( ); — IloaHOE MMl TIOJIL30BATEIIA.
* string descr( ); — Omnucanue moJIb30BaTesl.
* string picture( ); — V300pakeHHEe MOIH30BATEIIS.
* bool sysltem( ); — Ilpu3HaK CUCTEMHOTO MOJIb30BATENS.
* bool auth( const string &pass ); — IIpoBepka ayTEeHTUYHOCTH TOJIH30BATENS 110 MAPOTIO <pass>.
 string DB('); — Anpec bJ] nmons3oBarens.
* string thl( ); — Anpec tabmuusl b/l mons3oBarens.
» string fullDB( ); — Ilonroe nms tabnuisl b/l mons3oBartes.
* void setLName( const string &nm ); — Y cTaHOBKa MOJTHOI'O UIMEHH MOJIb30BaTeNs B <nm>.
* void setDescr( const string &vl ); — Y cTaHOBKa OMHCAaHUS TOJIb30BATENS B <v/[>.
* void setPicture( const string &pct ); — Y cTaHOBKa U300pa)XeHUs MOJIb30BATENS B <pct>.
* void setPass( const string &pass ); — Y CTaHOBKa MapoJis MOJIb30BaATENS B <pass>.
* void setSysltem( bool vl ); — Y CcTaHOBUTH NPU3HAK CUCTEMHOTO ITOJIb30BATENs B <v/>,
* void setDB( const string &vl ); — YctaHoBka anpeca bJ] mons3oBatens.
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o TSecurity &owner( ); — Iloacucrema «bezonacHocThy - Biajenel Mojab30BaTesl.

10.3. O6bexT rpynnsl nosab3osareseii (TGroup)
TCntrNode, TConfig. ‘

‘Hacnez[yeT:

IMy61u4HbIE METOBI:
* TGroup( const string &name, const string &db, TElem *el ); — VNHUIIMaTU3UPYIOMUNA KOHCTPYKTOP.
* string name( ); — VIMs rpynnsl nosib30BaTeneil.
» string [IName( ); — TlonHOE MMl TPYMIIIBI TTOJIH30BATEICH.
* string descr( ); — Omnucanue mob30BaTesl.
* bool sysltem( ); — Ilpu3HaK CUCTEMHOTO MMOJIb30BATEIIS.
» string DB(); — Anpec BJl rpyribl mojib30BaTeNeH.
* string thl(); — Anpec Tabauupl BJ] rpynnsl noap3oBaTenei.
» string fullDB( ); — Ilonmroe nms tabnuisl BJ[ rpymnmbel mosb30BaTene.
* void setLName( const string &nm ); — Y CcTaHOBKa [IOJHOI'0 UMEHHU TPYIIIBI NOJIb30BaTENEH B <nm>.
* void setDescr( const string &vl ); — Y cTaHOBKa OMHICAHUS TOJIb30BaTENs B <v/[>.
* void setSysltem( bool vl ); — Y CcTaHOBUTH NPU3HAK CUCTEMHOTO ITOJIb30BaTENs B <v/>.
* void setDB( const string &vl ); — ¥YcrtaHoBka anpeca b/ rpymmbl moas30BaTeei.
* bool user( const string &name ); — [IpoBepka Ha TPUHAIICKHOCTH TIOJIB30BATEIIS K TPYIIE <name>.
* void userAdd( const string &name ); — JloOaBieHue NoNb30BaTENsl <name> B TPYIIY.
* void userDel( const string &name ); — Y najieHne MOIB30BATENSA <name> U3 TPYIIIIHL.
» TSecurity &owner( ); — lloacucrema «be3onacHOCThY - BIajesel] TPYIIIbI TOJIb30BaTENCH.
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11. lloacucrema “Ynpapiaenune moayaamu” (TModSchedul)
[Toncucrema «YmpaBiieHue MOIyIsIMIY nipeacTaBieHa o0bekToM TModSchedul.

[ToacucremMa CONEP)KUT MEXaHU3M  YIPABICHHS MOAYJISAMH, COJACPKAINUXCS B paseisaeMbIX
OubIMOTEKAX.

11.1. O6bekT noacucremsl «YnpasJjenue moayasamm» (TModSchedul)

‘Hacnez{yeT: ‘TSubSYS. ‘

Jdannbie:
CrpykTypa napopmanmu o paznensemoit ondiamoreke (struct — TModSchedul::SHD):
* void *hd; — 3aronoBok pazaensiemort oudanorexu (eciiu NULL, To Oubnroreka mpuCyTCTBYET, HO
HE MMOJIKJIFOYCHA);
* vector<string> use, — CIIUCOK ITOJKJIFOUYEHHBIX Moz[yneﬁ;
* time_t tm; — BpeMs MonupUKauu OMOTNOTEKH;
* string name; — TIOJIHOE UMSI/TIYTh pa3eisieMoil OMOINOTEKH.

IMy61u4HbIE METOBI:
» string allowList( ); — CnHMCOK pa3peméHHbIX pa3aeisseMbIX OUOIHOTEK (MOTyIICH).
* string denyList( ); — CHOHCOK 3aNpeméHHbIX pa3AeNsieMbIX OHOIHOTEK (MOTyIEH).
* int chkPer(); — Ilepuona npoBepKH TUPEKTOPUH C MOIYJISIMH (CEK).
* void setAllowList( const string &vl ); — YcTaHOBKa CIIUCKa pa3peIIEHHBIX pa3esieMbIX OHOINOTEK
(Monymeii).
* void setDenyList( const string &vl ); — YcTaHOBKa CIIMCKa 3alpenI€HHbIX pa3esiseMbIX OMOINOTEK
(Monymneii).
* void setChkPer( int per ); — YCTaHOBKa mepuoja MPOBEPKU TUPEKTOPUH ¢ MOayisiMu (cek). Ecim
MEPUOANYHOCTh paBHA HYJb, TO MPOBEPKa Oy/IeT OTKIIIOUEHA.
* void subStart( ); — 3aImmyck moJCUCTEMBI.
* void subStop(); — OcCTaHOB NMOJACUCTEMBI.
* int loadLibS( ); — 3arpy3ka pazzensieMbIXx OMOJMOTEK M WHULMATU3alus Mojylei. Bosspaiaer
KOJIMYECTBO 3arpy>KEHHBIX MOJIYJICH.
* SHD &lib( const string &name ); — [lomyuenue o0beKTa paszaensieMoil OnOINOTeKU <name>.
* void libList( vector<string> &list ); — CnHCOK pa3aenseMbIx OnOInoTex </ist>.
e int libLoad( const string &path, bool full ); — 3arpy3ka paszznensieMbIXx OMOIHOTEK MO yKa3aHHOMY
nyta <path>. Bo3Bpalaer KoJu4ecTBO 3arpy>KEHHbBIX MOAYJIEH.
* void libAtt( const string &name, bool full = false); — lloaxiroueHue yka3zaHHOW pazaenseMoin
oubimoreke <name>.
* void libDet( const string &name ); — OTKIIOYCHHUE pa3aeIsIeMon ONOINOTEKH <name>.
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12. KomnoneHThl 00beKTHOM Moaeau cucteMbl OpenSCADA

OonextHas Mmonenb cucreMbl OpenSCADA crpoutcs Ha ocHOBe oObekra ¢yHkuuu I1Function,
napameTtpax ¢yHkuuu /O u xagpe 3HaueHWi ¢GyHkuuu 1ValFunc. B mocnenctBum 0OBEKTH (YHKIIUN
BKJIIOYAIOTCS B OOBEKTHOE JAepeBO, (GOpMHUpPYs OOBEKTHYIO MOJAETb cHcTeMbl. Mcmonb3oBanue (QyHKIHUiA
00BEKTHOM MOJIEITH MPOU3BOIUTCS IMyTEM CBA3BIBAHUS Kajpa 3HaueHuid 1ValFunc ¢ pyHKIuE.

Wnes B menoM JOCTYMHO MpeCTaBlIeHa Ha puc. 7.

1. @yuxyua (c bubnuomexi)

Baodbl Buvoon| | HOsHa@eHNe:
1 l * Ancopumabl YNDagneHus mexHoNoS Y CKUMI NPOYeccami
5 5 * Modent.: mexHOoNOIUYECKUN, XUMUYECKUX U GDVIUX NPOYEccos
AmropHTM B
4 4 * [Ipozpamabl nonb3osamens on3 YNPasneHus cucmemoll
% 2 OpenSCADA
— * Tubkoe ynpaenexie cMpVKmMyDami Rapamempos
Dyurrja
* JononkumensHble eblYUCTEHUT
2. ITacueHilll gbiylicalmens 3. AXmueUIUP 08GAHHILL ELIYUCILLMENS
SHA%{ 5006l Buxoou [guay
* BulyucaumenbHble KOHMPONIED bl neg | 1 1 "ok
* Cpeda susvanuzaytu 2 | 2 2 314
* Mocuyeckuil YpogeHs napamempoe al j AJTOPHTM j 100
* Tecmupoeanue @vuxyuil P 5 5 Bk
false 1.80
1 |6 6 | o5
Dy rurrpis
Buucnumens Buunicmumens

Puc. 7. OcHoBa cpeasl nporpammupoBanus cuctembl OpenSCADA.

Oo6mwexT pynkuun (TFunction) npenocrasiser unrepdeiic ans GopMUpOBaHUs MapaMeTpoB PYHKIUH U
ITOPUTMa BBIYHCIICHHS B 00BEKTE, HACIEIYIOIIEM €To.

Oo6nexT nmapamerpa ¢pyHkuuu (I0) conepkKUT KOHPUTYpaLHIO OTAEIBHO B3ATOrO apameTpa.

Oo0mwexT kanpa 3HaueHuid (TValFunc) copepxuT 3Ha4eHHsT B COOTBETCTBUHM CO CTPYKTYpPOW CBSI3aHHOM
¢bynkuuu. Ilpu ucrosHEeHMH anropuTMa acCOLMMPOBAHOM (YHKLMH MCHOJIB3YIOTCS 3HAUEHHs] 3TOrO
o0beKTa.
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12.1. O0bekT pynkuuu (TFunction)

Hacanenyer: |TCntrNode

MonaynsiMu U y371aMH CUCTEM, COACPKAIIMMU (QYHKIUH JUTS ITyOIMKALUU B 00bEKTHYIO

Hacaenyercs:
MOJZEIb CUCTEMBI.

Ily6m4yHbIe METOABI:
» TFunction( const string &iid ); — VHUIMaNU3UPYIOIMH KOHCTPYKTOP (PYHKIIUU C UACHTH(PUKATOPOM
<id>.
» TFunction &operator=( TFunction &func ); — KonupoBanue GyHKIIHIA.
* string id(); — WUnentudukarop pyHKunU.
* virtual string name( ); — Jlokanmu3oBaHHOE UM (DYHKITHH.
* virtual string descr(); — Onucanue QyHKINU.
* bool startStat( ); — Cocrosinue - « DyHKIUS 3aIyIieHa.
* int use( ); — CYETUYHUK UCTIOJIBb30BAHUS (DYHKIIHH.
* virtual void setStart( bool val ); — 3amyck/ocTanoB <val> QyHKIHU.
* void ioList( vector<string> &list ); — Cnucok napameTpoB QyHKmuu <list>.
* intiold( const string &id ); — Ilonyuenue naeHTUGUKATOpa NapameTpa QyHKIUN <id>.
* int ioSize( ); — KonuuecTBo mapameTpoB QPyHKIIHH.
* [0 %*o(int id ); — Tlonyyenue napameTpa GyHKIIUU IO HHACKCY <id>.
* void ioAdd( 10 *io ); — JloGaBnenue napamerpa GyHKIUU <io>.
* int iolns( 10 *io, int pos ); — BcraBka nmapameTtpa QyHKIUU <io> B TO3UIMI0 <pos>. Bo3Bparmaer
peanbHOe MOJI0KEHHE HOBOTO ITapaMeTpa.
* void ioDel( int pos ); — Y nanenue napamerpa QyHKIIUN B TIOUIHH <pos>.

* void ioMove( int pos, int to ); — Ilepememnienne napameTpa GyHKIUNA U3 TO3UIUNA <pos> B MO3UIIHIO
to>.

* virtual void calc( TValFunc *val ); — Beruuciaenue anroputMa (QYHKIHH HaA yKa3aHHBIMH
3HAYECHUSAMHU <val>.

* void valAtt( TValFunc *vfnc ); — Bbi3biBaeTcs 0OBEKTOM Kajapa 3HaueHUU <Vfinc> B cilyyae
CBSI3bIBAHUS C (PYHKITHCH.

* void valDet( TValFunc *vfnc ); — BbI3bIBaeTcs 0O0BEKTOM KaJpa 3HAYeHHH <vfinc> B ciydae

OTBSI3BIBAHUS OT (DYHKITHH.
* virtual void prelOCfgChange( ); — BbI3bIBaeTCs niepe]] i3MEHeHHEeM KOH(UTYpaIuy (PyHKIIUH.
* virtual void postlOCfgChange( ), — BbI3bIBaeTcs 1ociie u3MeHeHus: KOHPUTyparuu GyHKIIUH.

3amuiéHHbIe aTPUOYTHI:
* string mld; — Vnentudukarop GpyHkuuu.
* bool run_st; — llpusHaK - «3amyien».
* TValFunc *mTVal;, — Ccplnka Ha 0OOBEKT 3HAYCHHWH, MCTIOIB3YEMBIN JJII TECTUPOBAHUS (DYHKIIHH.
MokeT 0TCyTCTBOBATb.
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12.2. O0bekT napamerpa pynkuuu (10)

JanHbIe:
Tuner mapamerpa (enum — [O::Type):
* [0::String — CTPOKa/TEKCT;
10:: Integer — uenoe;
10::Real — BellleCTBEHHOE;
10::Boolean — norndeckuii;
10::Object — 00OBEKT.

®naru napamerpa (enum — IO::10Flgs):
* [0::Default — pexxum 1o yMoJI4aHUIO (BXON);
* [O::Output — BBIXOZ;
* [O::Return — BO3BpaT.

Ily6m4HbIe METOABI:
* [O( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool hide =
false, const char *rez = "" ); — VHUIUANU3UPYIOLUTHI KOHCTPYKTOP.
* ]O &operator=(10 &iio ); — KonupoBanue napaMeTpoB QyHKIUH.
* const string &id( ); — Wnentuduxarop napamerpa QpyHKIUH.
* const string &name( ); — Jlokanu3oBaHHOE UMs apameTpa QyHKIUU.
* const Type &type( ); — Tun napamerpa QyHKIIHH.
* unsigned flg( ); — ®naru mapamerpa QyHKIHH.
* const string &def( ); — 3HadeHUE TIO YMOJIYAHUIO.
* bool hide( ); — IlpuzHak - « CKpBITO».
* const string &rez( ); — Pe3epBHOE CBONCTBO mapaMeTpa QyHKIIHH.
* void setld( const string &val ); — Y cTaHOBUTb UACHTUPUKATODP B <val>.
* void setName( const string &val ); — Y cTaHOBUTb UMl B <val>.
* void setType( Type val ); — Y cTaHOBUTH TUII B <val>.
* void setFlg( unsigned val ); — YctaHoBuTh (haru B <val>.
* void setDef( const string &val ); — Y CTaHOBUTH 3HAYCHHUE TI0 YMOJYAHUIO B <val>.
* void setHide( bool val ); — Y cTaHOBUTB/CHATH NPU3HAK - «CKPBITO».
* void setRez( const string &val ); — Y CTaHOBUTH pe3€pPBHOE CBOMCTBO B <val>.
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12.3. O0bekT 3Ha4yenus ¢pynknuu (TValFunc).

Ily0anuHble MEeTOABI:

* TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); —
Nannuanu3upyronmi KOHCTPYKTOP.
* string user( ); — Ilomp30Batesnb, OT UMEHH KOTOPOTO HCIIOIHACTCS (DYHKIIHS.

* const string &vfName( ); — Vms 00beKTa 3HaYCHUH.

* bool blk(); — Ilpu3Hak - "brokupoBaHne U3MEHEHNH TapamMeTpoB GyHKIUN".

* bool dimens( ); — llpu3znaxk - "V3MepsATh BpeMs BBIYUCICHUS".

* bool mdfChk(); — Ilpu3znax - "IIpoBepka aTpuOyToB Ha MOIUPUKAIIUIO".

* void setUser( const string &iuser ); — YCTaHOBUTH IOJbH30BATEs, OT WUMEHH KOTOpPOTO Oyner
UCTIOJHATCS (PYHKLUS.

* void setVfName( const string &nm ); — Y CTaHOBUTH UMs OOBEKTA 3HAUCHHUIN B <nm>.

* void setDimens( bool set ) — Y cTaHoBKa/cOpoc <set> npuzHaka - «3MepsaTh BpeMsl BHIYUCICHUS.

* void setMdfChk( bool set ); — craHoBKa/cOpoc <set> mpuszHaka - "lIpoBepka arpuOyTOB Ha
MoauHUKaII".

* void ioList( vector<string> &list ); — Cnucok mapameTpoB GyHKINH <[ist>.

* int iold( const string &id ); — Ilonydenue unaekca napamerpa <id>.

* int ioSize( ); — OO0111ee KOINYECTBO MAPAMETPOB.

* [0::Type ioType( unsigned id ); — Tun napametpa <id>.

* unsigned ioFlg( unsigned id ); — ®naru napametpa <id>.

* bool ioHide( unsigned id ); — Ilpu3Hak napametrpa <id> - « CKpbIT».

* bool ioMdf( unsigned id ); — Ilpusnak napametpa <id> - «MoaudunupoBan.

» TVariant get( unsigned id ); — Ilony4nTh 3HaUeHUE TapaMeTpa <id>.

» string getS( unsigned id ); — llomyunTts 3HaYCHHUE (CTPOKA) apameTpa <id>.

* int getl( unsigned id ); — IlomyuuTs 3Ha4ueHue (1es0€) napamerpa <id>.

* double getR( unsigned id ); — IlonyuuTh 3HaUeHUE (BEILIECTBEHHOE) MapameTpa <id>.

* bool getB( unsigned id ); — IlomydnTth 3HaYCHHUE (JIOTHUECKOE) TTapameTpa <id>.

* AutoHD<TVarObj> getO( unsigned id ); — IlonyunTs 3HaYeHHE 00bEKTA Mapamerpa <id>.
* void set( unsigned id, const TVariant &val ); — Y cTaHOBUTH 3HaueHuEe <val> mapametpa <id>.

* void setS( unsigned id, const string &val ); — YcTaHOBUTb 3HaueHHE <val> (CTpOKa) mapamerpa
<id>.

* void setl( unsigned id, int val ); — Y cTaHOBUTH 3HaUeHUE <val/> (uenoe) mapamerpa <id>.

* void setR( unsigned id, double val ); — YcTaHOBUThH 3HaUeHHE <val> (BEHICCTBCHHOE) Mapamerpa
<id>.

* void setB( unsigned id, bool val ); — Y cTaHOBUTH 3HaYeHHE <val> (orudeckoe) napamerpa <id>.

* void setO( unsigned id, AutoHD<TVarObj> val ); — YcTaHOBUTh 3HaUYe€HHE <val> 00bBEKTa
napamerpa <id>.

* virtual void calc( const string &user = "" ); — BBIUUCAUTH OT UMEHU TOJIL30BATENS <user> WU

MIOJIb30BATEIIsI, yCTAHOBIICHHOTO paHee.
* double calcTm( ); — Bpemst BBIYUCICHUS.
* void setCalcTm( double vl ); — VHunmanu3amnusi BpeMEHU BBIYMCICHUS 3HAYCHUEM <V/[>,

* TFunction *func(); — CBsizanHast QyHKIMSL.
* void setFunc( TFunction *func, bool att_det = true ); — CBsi3aTh ¢ ykazaHHOU QyHKIUEH <func>.
* virtual void prelOCfgChange( ); — BbI3bIBaeTcs niepe]] i3MeHEeHHEM KOH(UTypaIi.

* virtual void postlIOCfgChange( ); — BpI3bIBaeTCsI OCIIC U3MEHEHUS KOH(UTYPAITHH.
* TValFunc *ctxGet( int key ); — IlomydeHne KOHTEKCTa )1 KiIro4a <key>.

* void ctxSet( int key, TValFunc *val ); — YcTaHOBKa KOHTEKCTa JUIsl Kiitoua <key>.

* void ctxClear( ); — O4nCTKa KOHTEKCTA BbI30BOB BHEIIHUX (DYHKILIUH.
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13. lannbie B cucreme OpenSCADA un ux xpanenue B bJ]
(TConfig)

XpaHeHue JaHHbIX B cucTeMe OcHOBaHO Ha oObekTax 7 Config u TElem. DT 00BEKTHI XPaHT CTPYKTYPY
U 3HaueHus nosei bJI, 4To mo3BoJsSeT BBINOIHATH NPSIMYIO 3aIpy3Ky U COXpaHEHHE KOH(Urypaluu yepes
noncuctemy «bJI». Jlns crnenmanu3supoBaHHOTO XpaHEHUsS! JAHHBIX Pa3HbIX TUIIOB MPENLYCMOTPEH OOBEKT
TVariant.

O0bektr TElem conmepxutr crpykrypy 3amumcu bJl. CTpykTypa 3amucH COIEPKUT HCUYEPIBIBAIOIIYIO
uHbopMalmio 00 3JIeMEeHTax, UX THIAX, pa3Mepax M OCTalbHbIX Napamerpax. MHdopmanmu B IaHHOM
CTPYKTYpE JIOCTATOYHO JIJISl CO3/IaHMsI, KOHTPOJIS U YIpaBJieHUs pealbHON cTpykTypoit bJl. DnemenrapHoit
eIMHUIICH 3armucH siBisieTcs siueiika 7fld.

O6bvexkt TConfig saBnsercs HacneAHUKOM OT TElem W CONEPXUT pealbHbIE 3HAUYCHUS SJIEMEHTOB.
TConfig wucnonp3yeTcsi B KadecTBe Napamerpa B (YHKIMAX MaHUNYJSIIUKA C 3aluCsAMHU TaOIuI] B
nojacucteme «bJl». DnemenTapHoi equHUIICH 3anUCH sBIsieTcs siueiika 7Cfg.

s mpenocraBieHusT BO3MOXKHOCTU IPENYNPEXKACHUS XPAHWININA JaHHBIX O CMEHE CTPYKTYphI
npeaycMoTpeH o0wvekT TValElem, ot kotoporo Haciemyetrcss xpanwnuiie 1Config U CIHCOK KOTOPBIX
coJiepxurcs B cTpykrype TElem.

13.1. O6bekT aannbix (TConfig)

Hacnenyer: |TValElem

TParamContr, TController, TMArchivator, TPrmTempl, TPrmTmplLib, TUser, TGroup,
Hacaenyercsi: | TTransportin, TTransportOut, TBD, TVArchive, TVArchivator, a makace mooyivhbie
00vekmbl Xpausauue ceou oannvle 8 b/

IIyOoiu4uHbIEe METOABI:

» TConfig( TElem *Elements = NULL ); — VHUIMAIN3UPYIOMHUNA KOHCTPYKTOP.

» TConfig &operator=( TConfig &cfg ); — KonupoBanue u3 <cfg>.

* void cfgList( vector<string> &list ); — Cnucok s1eMeHToB <[ist>.

* bool cfgPresent( const string &n_val ); — IlpoBepka Ha HAIMYHUE JIEMEHTA <n_val>.
TCfg &cfg( const string &n_val ); — Ilonyuyenue snemenTta <n_val>.
» TCfg *at( const string &n_val, bool noExpt = false ); — Tlony4ueHue ykazaremns Ha IEMEHT <n_val>.
B ciywae otcyTcTBUS 37€MEHTa TEeHEPUPYETCS UCKIIIOUSHHE WIIM BO3BpAIAeTCs HYJICBOH yKa3aTellb MpH
YCTaHOBKE <noExpt>.
* void cfgViewAll( bool val = true ); — Y cTaHOBKa/CHITHE MpU3HAKA BUJIUMOCTH ISl BCEX DJIEMEHTOB.
* void cfgKeyUseAll( bool val ); VYcraHOBKa/CHATHE TMPU3HAKA MCIIOJIB30BAaHUS KJOYa U BCEX
HJIEMEHTOB.
* TElem &elem( ); — Ucnonws3yemast CTpyKTypa.
* void setElem( TElem *Elements, bool first = false ); — Ha3znaduenue cTpykTyphl B <Elements>.
* void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = "root", const
string &grp = "root", int perm = 0664 ); — ®opmupoBaHue MHOOPMAIIIOHHOTO ONUCAHUS IJIEMEHTOB
KoH(urypanuu uist unrepdeiica ynpasiaenus OpenSCADA.
* void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = "root", const string &grp
= "root", int perm = 0664 ); — O06pabotka 3ampocoB uHTepdeiica ympaBneHus OpenSCADA k
aJIeMeHTaM KOH(UTYypanuu.
* bool noTransl(); — llpuznax: «He BBIMOTHATH TpaHCIALMIO cOOOIIeHNH Tipu padoTe ¢ b/I».
* void setNoTransl( bool vl ); — Y cTaHOBKa TpU3HAKA BBIMTOJTHEHUS TPAHCIISAIIMHA COOOIIICHUA.
* TVariant objFunc( const string &id, vector<TVariant> &prms, const string &user ); — OOBEKTHbIE
(GyHKINU T0CTyNa K KOH(PUTYpAIHH.

3amuméHHbIe METOAbI:
« virtual bool cfgChange( TCfg &cfg ); — BbI3bpIBaeTCS B ciilydae W3MEHEHHS COJICPKUMOTO
3MeMEHTa KOHPUTYpPALIUH.
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13.2. Sluyeiika nannbix (TCIg)

Hacaenyer: | TVariant

JlanHble:
Hononmuurtensusie Guiaru k TFIld (enum — TCfg::AttrFlg):
* TCfg::TransltText — nepeBOIUTb TEKCTOBbIE IEPEMEHHBIE 3aIHCH.
* TCfg::NoVal — He oTpaxxaTb JIeMEHT Ha 3HaueHHe oOvekTa T Value.
* TCfg::Key — KJIIOYEBOE TOJIE.
* TCfg::Hide — aTpuOyT CKpBIT.

®maru 3anpocoB (enum — ReqFlg):
* TFld::ForceUse — ®@opcupoBaHuE YCTaHOBKHU (hi1ara UCHOJIb30BAHUS AJIEMEHTA IPU YCTAHOBKE
€ro 3HAYCHH.

IMy61u4HbIE METOBI:

» TCfg( TFld &fld, TConfig &owner ); — VIHUIMANU3UPYIOMIHI KOHCTPYKTOP.

* const string &name( ); — VM siueriku.

* bool operator==( TCfg &cfg ); — CpaBHEHUE sUEeK.

* TCfg &operator=( TCfg &cfg ); — KonupoBaHue s4eexk.

* bool view(' ); — llpusHak - «Sl4eiika BuAuMa».

* bool keyUse( ); — Ilpuznak - «Mcnoas3oBath Kirou», 1uist 3anpocoB dataSeek() u dataDel().

* bool noTransl( ); — llpuznak «OTKIIOUYUTH NMEPEBOA» MpEeTHA3HAUCH Ui OTKIIOUEHHUS MEXaHU3Ma
NepeBo/ia TEKCTOBBIX IMIEPEMEHHBIX JUIS JAHHOM 3aITMCH Ha BPEMs OJTHOTO 3aIpoca.

* void setView( bool vw ); — YcTaHOBKa pu3HaKa «Sl4eiika BuaAMa» B <vw>.

* void setKeyUse( bool vl ); — Y ctaHoBka npusHaka «/Icnonap30BaTh KI0Y» B <v/>.

* void setNoTransl( bool vl ); — ¥YcranoBka npuzHaka « OTKIIFOUUTB ITEPEBO.

» TFld &fld( ); — Kondurypauus s4eiku.

o string getSEL( ); — IlomyunTb 3HaYCHHE BEIOOPOYHOTO THIIA.

» string getS(); — IlonyunTh 3HaUEHHE CTPOKOBOI'O THUIIA.

* const char *getSd( ); — Ilomy4uTs TpPSMOM JOCTYN K 3HAYEHHUIO CTPOKOBOTO THIIA, TOJBKO MJIA
YTEHUS.

* double &getRd( ); — IlonyuuTb NpsIMOM JOCTYN K 3HAUEHUIO BEHIECTBEHHOTO THUIIA.

* int &getld( ); — IlomyunTh NpsAMOMN JOCTYN K 3HAUCHHIO I€JI0T0 THIIA.

* char &getBd( ); — llony4uth NpsSMOM JOCTYN K 3HAYCHUIO JIOTUYECKOTO THUIIA.

* void setSEL( const string &val, char RqFlg = () ); — YCTaHOBUTHh 3Ha4Y€HHE BBHIOOPOYHOTO THIA B
<val> ¢ ¢naramu 3anpoca <RqFlg>.

* void setS(const string &val); TCfg &operator=(const string &vl); TCfg &operator=(const char *vl);
void setS(const string &val, char RqFlg); — Y cTaHOBUTH 3HAUE€HHE CTPOKOBOTO THUIA B <val> ¢ (uaramu
3anpoca <RqFlg>.

* void setR(double val); TCfg &operator=(double vl); void setR(double val, char RqFlg); —
Y cTaHOBUTH 3HaYEHHE BEIIECTBEHHOTO TUMA B <va/> ¢ (iaramu 3ampoca <RqFlg>.

* void setl(int val); TCfg &operator=(int vl); void setl(int val, char RqFlg); — YcTaHOBUTb 3HAUYCHHE
1esnoro Tumna B <val> c ¢unaramu 3anpoca <RgFlg>.

* void setB(char val); TCfg &operator=(bool vl); void setB(char val, char RqFlg); — YCcTaHOBUTH
3HAYCHHE JIOTUYECKOT0 TUIAa B <va/> ¢ (aramu 3anpoca <RgFlg>.
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13.3. O0bekT cTpyKTYypHhI HaHHbIX (TElem)

TTipParam, TControllerS, TTipController, a Takxe MOIyJIbBHBIMA OOBEKTaAMU,
COBMEINAIOIIUMU (QYHKIIMH XPAHECHUS CTPYKTYPHI.

Hacaenyercs:

IMy61u4HbIE METOBI:
» TElem( const string &name = "" ); — VHUIManu3amnus CTpyKTYphl ¢ YKa3aHHBIM UMEHEM <name>.
 string &elName( ); — VIMs CTPYKTYpBHI.
* void fldList( vector<string> &list ); — CHHUCOK sTY€eK B CTPYKType <[ist>.
* unsigned fldSize( ); — KonuuecTBo siueek B CTpYKType.
* unsigned fldld( const string &name, bool noex = false); — llonydeHne WHAECKCA SYCHKU TO €&
uaeHtuduxkatopy <name>. B ciydyae ycTaHOBKU <noex>>, IPU OTCYTCTBUU siUEHKU OylIeT BO3BpALIAThCs
o0I11ee KOJTMYECTBO SUEeK, a HE OCYIIECTBISIThCS TeHEPAInsl UCKITIOYCHHSL.
* bool fldPresent( const string &name ); — IIpoBepka Ha HaJTMYKME YKa3aHHOU STYCHKN <name>.
* int fldAdd( TFld *fd, int id = -1 ); JloGaBnenne/BcTaBka siueiiku <fId> B mozunmio <id> (-1 —
BCTaBKa B KOHEII).
* void fldDel( unsigned int id ); — Y nanenue sueiku <id>.
o TFld &fldAt( unsigned int id ); — Tlony4enue siueiiku <id>.

* void valAtt( TValElem *cnt ); — BbI3bIBaeTC aBTOMAaTUYECKH B CJIy4ae TOJKIIOUYCHHSI CTPYKTYPBI K
XpaHUJIUILY JAHHBIX <cnt>.
* void valDet( TValElem *cnt ); — BpbI3pIBa€TCSI aBTOMaTHUECKU B CIIy4ae OTKJIIOUEHUSI CTPYKTYPhI OT

XpaHWINIA JaHHBIX <cnt>.

13.4. SIueiika cTpykTypbl nanubix (TF1d)

JanHbIe:
Tun stueiiku (enum — TF1d:: Type):
« TFld::Boolean(0) — noruueckuii Tvm,
- TFld::Integer(1) — 11e10OUNCIICHHBIN THUIT;
« TFld::Real(4) — BelieCTBEHHBIH THII,
« TFld::String(5) — CTpOKOBBIN THUII.

@naru sueiiku (enum — TF1d::AttrFlg):
« TFld::NoFlag(0x00) — ¢naru oTCyTCTBYIOT;
« TFld::Selected(0x01) — pexxuM BBIOOPKH M3 JOCTYITHBIX 3HAYCHUA, BHIOOPOYHBIN THIT;
« TFld::SelfFld(0x02) — co3naBaTh COOCTBEHHYIO KOIHIO ITOM SUEHKH;
« TFld::NoWrite(0x04) — HeOCTYIIHA JIJIsl 3aIHUCH;
« TFld::HexDec(0x08) — 1iemblii THI: MIECTHAAIATEPUYHOE MIPEICTABICHHE;
« TFld::OctDec(0x10) — nenslii TUI: BOCBMEPUYHOE NPEICTABICHUE;
« TFld::DateTimeDec(0x20) — nenpiii Tum: coaepxut aary B UTC;
« TFld::FullText(0x08) — MOJTHOTEKCTOBBII, MHOTOCTPOYHBIH, PEKUM TECTOBOTO THIIA;
« TFld::NoStrTransl(0x10) — He BBITIOJHATH MMEPEBO] CTPOKOBHIX TIEPEMECHHBIX.

IMy61u4HbIe METOBI:
* TFld();, — Vaunmanu3anus 1mo yMOJT4aHHIO.
» TFld( TFld &ifld ); — Konupyromuii KOHCTPYKTOP.
» TFld( const char *name, const char *descr, Type type, unsigned char flg, const char *vallLen = ""
const char *valDef = "", const char *vals = "", const char *nSel = "", const char *res = "" ),
Nuannmanusanms ¢ ykazaHHOW KOH(UTypamuei.
* TFld &operator=( TFld &fld ); — KonupoBanue sueiiku u3 <fld>.
* const string &name( ); — VM siueriku.
* const string &descr( ); — Onucanue sUCHKH.
* int len(); — Pa3Mep 3HaUCHUS TYCHKHU (CHMBOJIOB B CHMBOJIBHOM TIPEICTABICHUN).
* int dec( ); — Pa3mep npoOHOI 4acTH I BEIIECTBEHHOTO (CHMBOJIOB B CHMBOJILHOM TIPEJ/ICTABIICHUN).
* Type type( ); — Tun ssuelku.
* static Type type(10::Type tp); — Tun sueitku u3 10::Type Tuna.
* [0::Type typelO( ); — Tun sueiiku B 10:: Type.
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* unsigned flg( ); — Onaru ss9eKu.

* const string &def( ); — 3HayeHHUE TIO YMOJIYAHUIO.

» string values( ); — PaOouuili nuana3oH 3HAUYEHUS WIM TIEpEUYEHb BO3MOXKHBIX 3HAUYECHUH JUIs

BbIOOpOYHOTO TUNa (B BUjIe — "vll;vI2;vI3").

° . . - s " .
string selNames( ); — Ilepedenb UMEH 3HaueHuil 11 BeIOOpouHOro THmna (B Buae — "Value 1;Value

2;Value 3").

* const string &reserve( ); — Pe3epBHbIIl mapameTp.

* void setDescr( const string &dscr ); — YcTaHOBKa onucaHusi B <dscr>.

* void setLen( int vl ); — YcTaHOBKa pa3mepa sIMeUKu B <v/>.

* void setDec( int vl ); — Y cTaHOBKa IpOOHOM YacCTH sl BEIIECTBEHHOTO, B <V/>.

* void setDef( const string &def ); — Y cTaHOBKa 3HaY€HUS 110 YMOJTYAHUIO B <def>.

* void setFlg( unsigned flg ); — YcTtanoBka ¢uaroB B <flg>.

* void setValues( const string &vls ); — YcraHoBka paOodero auana3oHa 3HAYCHHS WA TEPEUHS
BO3MOJKHBIX 3HAYEHHH /1711 BBIOOpovHOTO TUMA (B BHae — "vl1;vI2;vI3") B <vis>.

* void setSelNames( const string &slnms ); — YcTaHOBKa nepeuHsi IMEH 3HAUYEHUH U1 BEIOOPOYHOTO
tuna (B Bune — "Value 1;Value 2;Value 3") B <slnms>.

* void setReserve( const string &ires ); — Y cTaHOBKa pe3epBHOIO apameTpa B <res>.

* const vector<string> &selValS(); — Crnucok BapuaHTOB 3HAYEHUH JIsI CTPOKOBOTO THIIA.

* const vector<int> &selVall(); — Cnucok BapuaHTOB 3HAYCHHH JIJISI 1IE€JI0OTO THIIA.

* const vector<double> &selValR(); — Crnrcok BapuaHTOB 3HAYCHUH JIJIsl BEIIECTBEHHOTO THIIA.

* const vector<bool> &selValB(); — Cnucok BapuaHTOB 3HAYEHUH TSI IOTUUECKOTO THIIA.

* const vector<string> &selNm(); — Crnucok UMEH BapHaHTOB 3HAYCHHIA.

o string selVI2Nm( const string &val ); — Ilonyauth BEIOpaHHOE MM 110 3HAYEHHUIO <Vval/> CTPOKOBOTO
THUTA.

* string selVI2Nm( int val ); — Tlony4uTh BBIOpaHHOE MMS 110 3HAYCHUIO [IEJI0T0 <val> THIa.

o string selVI2Nm( double val ); — TlonyunTh BbIOpaHHOE MM 110 3HAYCHHIO <Vval/> BEIIECTBEHHOTO
THUTA.

o string selVI2Nm( bool val ); — TlonyunTb BBIOpaHHOE UMsI TIO 3HAYCHUIO <val> JIOTUYECKOTO THIA.
 string selNm2VIS( const string &name ); — llony4nTh 3HaUE€HHE CTPOKOBOI'O THIA MO BBHIOPAHHOMY
HUMCHHU <name>.

* int selNm2VII( const string &name ); — Ilony4uTh 3HaUYE€HUE LIEJOrO TUIIA MO BHIOPAHHOMY UMEHH
<name>.

* double selNm2VIR( const string &name ); — llomyduTh 3HAYCHHE BEIIECTBEHHOTO THIIA TIO
BBEIOpAaHHOMY UMEHH <name>.

* bool seINm2VIB( const string &name ); — llonydnTh 3HAYCHHUE JIOTHYECKOTO THUIIA MO BHIOpAHHOMY

HUMCEHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = "root",
const string &grp = "root", int perm = 0664 ); — Co3naTh 3JeMeHT (HOPMBI B COOTBETCTBUHU C
rapaMeTpamu STYCHKH.

13.5. O0bekT ynpe:xaenusi mpo cMeHy cTpykrypsl (TValElem)

‘HacnenyeTCH: ‘T Value, TConfig. ‘

3amuméNHbIe METOIbI:

* virtual void detElem( TElem *el ); — YBenomieHue 3J1eMeHTOM <e/> KOHTeWHepa NIpo KeJlaHue
OTKJTFOYHUTHCSL.

* virtual void addFld( TElem *el, unsigned id ) = (0; — YBenomieHue npo noOaBiIeHHE suehkn <id>
eneMeHTa <el>.

* virtual void delFld( TElem *el, unsigned id ) = (; — YBegoMmieHue NMpo ynajeHue suehku <id>

ejleMeHTa <el>.
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13.6. Slueiika nannbix (TVariant)

JanHbIe:
3HaveHHs OMMOKHU IS pa3IMUHbIX TUIIOB JaHHBIX (define):

« EVAL BOOL — 3HayeHue omMOKH JOTHIECKOTO (2);

« EVAL INT — 3nauenue ommoOku 1ienoro (-2147483647);

« EVAL REAL — 3unauenue omunOKu BeniecTBeHHOTO (-3.3E308);
« EVAL STR — 3nauenue ommbku crpokosoro ("<EVAL>").

Tuner nanaeix (enum — TVariant:: Type):

« TVariant::Null — Tl JaHHBIX U JTaHHBIC HE YCTAHOBJICHEI.
« TVariant::Boolean — nornueckwuii Tun (boolean, 86uT).

«  TVariant::Integer — nieno4ncieHHbIl TUN (integer, 326wur).
« TVariant::Real — BemectBenHsiit Tum (double).

« TVariant::String — cTpoKa.

«  TVariant::Object — 0OBEKT.

ITy0in4HbIe MeTOBI:

TVariant(); — KOHCTpYKTOp MO YMOTYAHHUIO.

TVariant( char ivl ); — KOHCTpYKTOp /7151 IOTUYECKOTO THIIA.

TVariant( int ivl ); — KOHCTpYKTOp [JIs1 1IEJOTO THIIA.

TVariant( double ivl ); — KOHCTpYKTOD 7151 BEIIECTBEHHOTO THUIIA.

TVariant( string ivl ); — KOHCTPYKTOp 7Sl CTPOKH.

TVariant( const char *var ); — KOHCTPYKTOD IIJIsl CTPOKH.

TVariant( AutoHD<TVarObj> ivl ); TVariant( TVarObj *ivl ); — KoHcTpyKTOp AJsi 00BEKTA.
TVariant( const TVariant &var ); — Konupyromuii KOHCTPYKTOP.

bool operator==( const TVariant &vr ); — CpaBHeHHE 00bEKTA HA PABEHCTBO.
bool operator!=( const TVariant &vr ); — CpaBHeHHE 00bEKTa HA HEPABEHCTBO.
TVariant &operator=( const TVariant &vr ); — KonupoBanue o0beKTa.

bool isNull(') const; — Ilpu3HaK TOrO, 4YTO OOBEKT HE HHUITUUPOBAH.

bool isEVal(') const; — Ilpu3HaK TOT0, 4TO COAEPIKUTCS ONMTUOOYHOE 3HAYCHUE.

Type type( ) const; — Tun 3HaYCHHUS.

void setType( Type tp ); — Y cTaHOBKa TUIA.

bool isModify( ), ®nar momudpukaiuu. CiayXKUT B OOBEKTHBIX (YHKIMSAX IS WHAWKAIAN

MOU(UKAIN TEPEMEHHBIX.

void setModify( bool vl = true ); — Y ctaHoBka (ara MmoaupuKaIum.

virtual char getB( ) const; operator char(); — Ilony4deHue 3HaUE€HUS KaK JTOTUIECKOE.

virtual int getl( ) const; operator int( ); — IlonydeHne 3Ha4eHUs KaK 1EIOTO.

virtual double getR( ) const; operator double( ); — Ilonyuenue 3Ha4eHHs KaK BEIICCTBEHHOTO.

virtual string getS( ) const; operator string( ); — IloydeHne 3Ha4eHUS KaK CTPOKH.

virtual AutoHD<TVarObj> getO( bool noex = false ) const; operator AutoHD<TVarObj>( ); —

[Tony4yenune obbekTa. YCTaHOBUTh <noex™> sl BBIKIIOYEHHS T€HEepallMM HCKIIOYEHUS NMPHU MOJTYYCHUHU
HYJIEBOTO OOBEKTA.

virtual void setB( char val ); — YcTaHOBKa B 3HaY€HUE JIOTUYECKOTO.
virtual void setl( int val ); — Y cTaHOBKa B 3HaYEHUE IIEJIOTO.

virtual void setR( double val ); — Y cTaHOBKa B 3HaU€HHE BEIIECTBEHHOTO.
virtual void setS( const string &val ); — YCcTaHOBKa B 3HAUEHUE CTPOKH.
virtual void setO( AutoHD<TVarObj> val ); — ¥YcTranoBka 00beKTa.
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13.7. Iloab3oBaTennckuii 00bekT (TVarObyj)

‘HacnenyeTcn: ‘TArrayObj ‘

I[IyOoiu4unHbIEe METOABI:
* TVarObj( ); — Konctpykrop.
* int connect(); — llonkiroueHne K OOBEKTY.

* int disconnect( ); — OTKIIIOUEHHUE OT OOBEKTA.

* virtual void propList( vector<string> &ls ); — Cnucox cBOHCTB </s> 00OBeKTa.

* virtual TVariant propGet( const string &id ); — 3anpoc cBOHCTBa 00BbEKTa ¢ UIAEHTU(PUKaTOpOM <id>.
* virtual void propSet( const string &id, TVariant val ); — YcTaHOBKa CBOWCTBa OOBEKTa C
naeHTudukaTopom <id> B 3HaueHue <val>.

* virtual string getStrXML( const string &oid = "" ); — IlpeoOpa3oBaHue COAECPKUMOTro OOBEKTa B
notok XML.

» static AutoHD<TVarObj> parseStrXML( const string &str, XMLNode *nd = NULL,

AutoHD<TVarObj> prev = NULL ); — O6partnoe nipeoOpazoBanne XML-1moToka B 00bEKT.
* virtual TVariant funcCall( const string &id, vector<TVariant> &prms ); — Bb130B GyHKIINN 00BEKTa
C UICHTUPUKATOPOM <id> W mapaMeTpamu <prms>.
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14. Uurepdeiic ynpaBjieHUs] CHCTEMON U JMHAMUYECKOE IePeBo
00beKkTOB cucTembl (TCntrNode)

JUIs TOJTHOrO MOKPBITHS KIIIOUEBBIX KOMIIOHEHTOB CHCTEMBlI CETbIO OOBEKTOB €IUHON CTPYKTYpBI
npeaHa3HaueH 00BEKT y3na auHamudeckoro jgepesa TCntrNode. Ha 3ToT 00beKT Bo3araroTcs Cleayrolue
byHKIMH:

*  €JMHOOOPA3HOro JI0CTyHna K KOMIIOHEHTaM CHUCTEMBI, BKJIIOYas OJIOKMPOBKH JAWHAMUYECKOTIO
JOCTYyIa,;
+ IIOCTPOEHUE pacupeAeaEHHOro HHTepdelica ynpaBleHHUs.

JIto601i 00bEKT, UMEIOIINI MTOTPEOHOCTH B MPEAOCTABICHUN TUHAMHYECKOTO JTOCTyNa K ce0e WIH CBOUM
KOMITOHEHTaM JOJDKEH Hacle[oBaThCsi OT oOBeKTa y3nma auHamuueckoro aepeBa TCntrNode. [lannoe
POJICTBO aBTOMATHUYECKU BKJIIOYACT Y3€J1 B IMHAMHYECKOE JIEPEBO OOBEKTOB, OXBAYCHHOE KaK MPSIMOM, TaK
U OOpaTHOW CBSI3bIO, & TAKXKE MPETOCTABISET BO3MOXHOCTh CO3JIaHUS KOHTEHHEPOB TOJl COOCTBCHHBIE
JOYEpHHUE Y3JIbl. B MOMONHEHHH K ATOMY y3€l TOJIy4aeT BO3MOXKHOCTH YIPEKICHHS MPO BKIFOUCHHE U
UCKJTIOUYCHHE/ yIalIeHUE y37ia U3 JAepeBa C BO3MOXKHOCTBIO OTKa3a OT HUCKIIIOUCHUS/yIaICHHS.

Wntepdeiic ynpasieHuss cucteMbl BKIOYEH B coctaB o0ObekTa TCntrNode u, COOTBETCTBEHHO,
OXBATBIBACT BCE y3JIbl TUHAMUYECKOI'O JIepEeBa CUCTEMBI, ITO3BOJISIS €IMHOOOPA3HO YIPaBIIATh CUCTEMON BHE
3aBUCUMOCTH OT HCIIOJIB3yEMOTO KIIMEHTCKOTO MHCTpyMeHTa. MHTepdelic ynpaBieHus CHCTEMOM BBITIOIHEH
Ha OCHOBE s3blKa pa3zMeTku XML. MoxHO npuaymaTts MHOXKECTBO CIIOCOOOB MCHOJIB30BaHUS MHTEp(delica
yIIpaBJIEHUS] CUCTEMOH, B Ka4YeCTBE IPUMEpPa OTMETHM CJIEYIOIINE HanOosiee ipKue perieHus:

- Web unrepdeiic koHpuryparuu;

«  GUI unrepdeiic koudurypauuu (QT, GTKH, ...);

+ OTpaXeHHe KOH(QUTrypalMM B CETh Uil pacHpelesIEHHOrO YIPABIECHUS MHOKECTBOM
OpenSCADA-cTaniuii u3 equHOM cpeibl aIMUHUCTPUPOBAHUS;

* HUCHOJIb30BAaHUE B POJIM MPOTOKOJIA JIJIS IOCTyIA K JaHHBIM OOBEKTOB U3 CETU;
 TPENOCTAaBICHHUE CEPBUCHBIX (DYHKIMH Ui JOCTyna TPETbUX NPWIOKEHUH M OTICNIBHBIX
koMIIoHEHTOB OpenSCADA k BHYTPEHHUM JJaHHBIM.

WuTepdeiic ynpaBiieHUs] CUCTEMOH pealn30BaH MOCPEICTBOM COCTABIISIONIMX:
+  MH()OPMAIIMOHHON CTPYKTYPhl KOH(UTYPALIMOHHON MOJIB30BATEIbCKON CTPAHUIIBL;
.+ JMHAMHYECKOW YacTH B BUJIE 3alPOCOB HA MOJYYCHHE, MOIU(PHKANNIO TAaHHBIX U CEPBUCHBIX
3aIpOCOB;
+ KOHTEMHEepa WU I'PYIIIbl BbILIEYKa3aHHBIX 3JIEMEHTOB.

WNudopmanvonnas uepapxudeckass CTPYKTypa COIACPKUT HHPOpPMAIMIO O MyOJUYHBIX 3JIEMEHTax
VIpaBIEHUS M MOXET OBITh WCIONB30BaHA MJis MOCTPOCHHUS IMOJIb30BATEIBCKUX HUATOTOB YIIPABICHUS
y3J1aMH CHUCTEMBI.

JluHamuueckass 4acTb COJEPKMUT CIEHApUM OOCIY)KMBAaHUS 3alpoOCOB K JIIEMEHTaM YIIPaBICHMS,
OTMCaHHBIM B MH(POPMALMOHHOW CTPYKTYpE, a TAaKXKe CKPBITHIE SJIEMEHTHI YIPABJICHUS B BHJIE CEPBUCHBIX
(GyHKUUH, UCHOIb3yeMBbIe U1 YHU(PUIMPOBAHHOTO JOCTYHA K Y31IY.

KonreiiHep mo3BosisieT coOpaTh B OJMH 3alpoOC HECKOIBKO HMH(OPMAIIMOHHBIX CTPYKTYp H
JTMHAMUYECKHUX YacTel, ONTUMHU3UPYS TEM CaMbIM BpPEeMs 3allpoca OCOOSHHO Ha CETEBBIX BHICOKOJIATEHTHBIX
uHTepdeiicax.

OOmmii wHTEpdeic ympaBIeHUS CTPOUTCS W3 OTICNBHBIX Y3J0B JHHAMHUYECKOTO JIepeBa.
Hepapxuueckoe HacienoBaHue oT oObekTa TCntrNode mno3BosisieT peann3oBbIBATh MHOTOYPOBHEBOE
JIOTIONTHEHWE KOHGUrypanuu wuntepdeiica ynpasiaeHus. OOmMI BHI JUHAMHUYECKOTO JepeBa Y3J0B
MPEJCTaBJICH Ha PUC. 8.
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Puc. 8. Ilpumep nunamuyeckoro aepesa y3ioB cuctembl OpenSCADA.

V31b1 CHUCTCMBI, COACPIKAIIUC HOAaHHBIC JJIS HHTepq)eﬁCa YIIpaBJICHUA CUCTEMOM TaKXe JOJDKHBI
MOAKIIFOYAThCA B JUHAMUYCCKOC ICPEBO 00BEKTOB.

[ToaxsroueHue y3iia B JMHAMHYECKOE JCPEBO MTPOU3BOIUTCS CIICIYIONUM 00pa3oM:
- HacnegoBaHue o0nekra TCntrNode W €ro IOTOMKA;
+ (opmupoBanue HHHOPMALIMOHHON CTPYKTYPHI;
+ 00CIIy’)KUBaHHE 3alIPOCOB K TUHAMUYCCKUM JaHHBIM.
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14.1. CuHTaKCcHC 3an1poca U 0TBeTa MHTepQeiica ynpasBjieHus

Becy oOMen c¢ wuHTepdeiicoM yrpaBieHHs MPOU3BOAUTCS mocpeAcTBoM si3bika XML. ITlpu stom
BHYTPEHHUII OOMEH BBINOJHAETCS pa3o0paHHOM cTpykTypoill s3pika XML (DOM), a BHemHud —
HOCPECTBOM IpeoOpa3oBaHMsl B IOTOK CUMBOJIOB ciioniHoro XML-daiina u o6paTtHo.

3anpoc BBIMOJHACTCS TOCPEACTBOM OTHPABKU OIHOTO KOHTEHHEpPa C HEKOTOPBHIMH IapaMeTpaMu B
aTpuOyTax. Pe3ynbTar momeriaercs B MOJYYCHHBIH KOHTEHHEpP C M3MEHEHHEM HEKOTOPBIX aTpUOyTOB
KOPHEBOTO KOHTelHepa. B o0riem Buie KOHTEWHEp 3ampoca MOKHO 3aIUcaTh CleaytonmM oopazom: <cmd
path="/TreePath" user="user" force="1"/>

I'ne:
cmd — KOMaHJ1a 3arpoca;
path — nyTh K y371y WIH BETBH y3Ja;
user — TOJH30BATENIb CUCTEMBI OT UMEHU KOTOPOTO HAIpaBIieH 3ampoc;
force — TMpU3HAK BBITOJIHATH 3aIIPOC 0€3 TPEIYIIPEIKICHUS.

B monrepxaeHue pesynpTara 3ampoca YCTaHaBIMBAETCSA aTpUOYT pesyibTara <rez> B 3HadeHus: 0-
3ampoc mpoimen, l-mpexynpexaeHue (C BO3MOKHOCTBIO BBITIOJIHEHHMsI), 2-ommoOKa. B ciydae ommOku u
OpeIyNpexIeHUs] COOOILIeHHs 3alMChIBAIOTCA B TEKCT KOHTEHiHepa W aTpuOyT mcat (KaTeropus
COOOIIICHUS): <cmd path="/TreePath" user="user" force="1" rez="2"
mcat="sub_DAQ/mod _BlockCalc>Hego3moorcno yoarums yzen</cmd>.

['pynmmpyromuii 3anpoc <CntrReqs> oOpabatsiBatorcsi Ha ypoBHe API y3nma u He TpeOyrOT OTAETbHOMI
00paboTKH B NoJib30BaTeabCcKoM Koje. Paktuuecku B Ter <CntrReqs> moryT nomemarbscs Jiro0ble Ipyrue
3alpOChl  C BO3MOKHOCTBIO HEpPApPXUYECKOM TIPYNIUPOBKU IIyTEM BKIIOUEHUS BHYTPECHHUX TErOB
<CntrReqs>. EqMHCTBEHHBIM aTpUOYTOM ATOTO Tera sBJsieTcs aTpuOyT path, KOTOPBIM yKa3blBaeT MyTh K
Y311y U ABJISIETCSI OCHOBOM JUIsl BHYTPEHHUX 3aIlIPpOCOB.

<CntrRegs path="/sub DAQ/cntr gate">
<get path="/%$2fprm$2fcfg%$2fNAME" />
<get path="/%2fprm%$2fcfg%2fDESCR" />
<list path="/%2fserv%2fattr"/>
</CntrReqgs>

14.2. Ter uHGpOPMALMOHHON CTPYKTYPbI AJIs1 ONUCAHUSA IPYIII JOYEPHUX BETOK
CTPAHMIbI

Kaxnmasg crpanuna MOXKET COAEpKaTh TPYHIBI JAOYEpHUX BeTBed. [l omucaHus TIpynIl BETBEH
NpeayCMOTpeH Ter <branches>. Ter copepXuT oNUCaHKE TPYII BETBEH MOCPEACTBOM BIIOKEHHBIX TErOB
<grp>. K Ttery rpynmbsl BO3MOXEH JOCTyNl KaKk Ha «4T€HHE» (BUAMMOCTb) TaK M Ha MOJU(PHKAIINIO
(BBITIOJIHEHUE KOMaHJl A00aBJICHUS W YJAJICHUS SJIEMEHTOB TPYIIIbI), CIEIOBATEIbHO 3JEMEHT TPHUAJbI
JIOCTYyTIa MOXKET IPUHUMATh 3HAUEHUS:

00 — noctyn BoOOILIE OTCYTCTBYET;

(04 — npuUCyYTCTBYET OCTYI TOJIBKO HA YTECHHUE;

02 — mpUCYTCTBYET IOCTYIl TOJILKO Ha 3alUCh, OOBIYHO TaKOE 3HAUCHHE HE MUMEET CMBbICia
IIOCKOJIBKY JOCTYIl Ha 3aIIMCh MOAPa3yMEBAET U IOCTYI HA YTCHHUE;

(06 — npuUCyYTCTBYET IOCTYI U HAa YTEHUE, U HA 3aIIUCh.
<branches id='br'>
<grp id='/br/in ' descr='BxogHoM TpaHcnopt' acs='04"'/>
<grp id='/br/out ' descr='BrxopHoil TpaHcnopT' acs='04"'/>
</branches>

JlelicTBUA Haa TPyNmoil 3JE€MEHTOB MOJHOCTHIO COBMAIAIOT C ACHCTBUSMU HaJ CHMCKOM BHU3YaJIbHBIX
snemMeHToB "list", 0 KOTOPOM HamKUCaHO HIKE.
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14.3. Teru onucanusi HHPOPMANUOHHOM CTPYKTYPbI HHTepdeiica ynpaBjieHUs

Nudpopmanmonnsie Teru s sizbika XML cocraBnsior  andaBuT (OpMHUPOBAHHS — ONMHCAHUS
KOHQUTYpAalMOHHBIX JuanoroB. Komannma 3ampoca wuH(DOPMANMOHHOW YacTH WMeeT BUA: <info
path="/TreePath" user="user"/>

B pesynbraTe 3ampoca OyneT moiyyeHa WHGOPMAIMOHHAs CTPYKTypa CTPAHUIBI B COOTBETCTBUH C
MIPUBUJIETUSIMU YKa3aHHOTO ITOJIb30BATEIIS.

14.3.1. Ter odoaacTu <area>

OOnactu ONMUCHIBAIOTCS TETOM <area™> W MpeIHA3HAYEHBI IS TPYIIUPOBKH 3JIEMEHTOB IO Pa3IMYHBIM
npu3Hakam. OO0JacTh MOXKET BKIIOYATh JIPYrHe dJeMeHTh U oOmactu. KopHeBbie oOnacTu (GopMuUpyrOT
3aKJIaJIKH B TPEJCTABICHUH I0JIb30BATEIbCKOro HHTepdeiica. K Tery BO3MOXKEH JOCTYNl TOJIBKO Ha
"yTeHne" WM BUIUMOCTb, CJIEI0BATEIBHO 3JIEMEHT TPUAbI JOCTYIAa MOXKET MpUHUMATh 3HaueHue 00, eciu
JOCTYII OTCYTCTBYCT, UJIN 04, C€CJIU MPUCYTCTBYCT.

<area id='base' dscr='Base information'>
<fld id='host' dscr='Host name' tp='str'/>
<fld id='user' dscr='Operated user' tp='str'/>
<fld id='sys' dscr='Station system' tp='str'/>
<area id='other' dscr='Other options'>

<fld id='val' dscr='Value' tp='real'/>

</area>

</area>

14.3.2. Teru 1anHbIX

Teru, onuckIBaroOIME JaHHBIC, CBEACHBI B TaOmuIe 1.

Tao6auma 1. Teru onuceIBaroNye JaHHEIE
Ter Onucanue

<fld> HpOCTCﬁHIPIC JaHHBIC CTPOKOBOI'0, ICJIOT0, BCHICCTBCHHOI'O U JIOTUYCCKOI'O TUIIOB.

<list> |Crucku ¢ JaHHBIMU CTPOKOBOI'O, LICJIOT0, BCHICCTBCHHOI'O U JIOTUYCCKOT'O THIIOB.

<table> | TaOyHIIbI ¢ JAHHBIMU B STYEHKAX CTPOKOBOTO, IIEJIOT0, BEMICCTBEHHOTO U JIOTUYECKOTO THIIOB.

<img> |M1300paxkeHus.

a) Ter <fld>

<fld id='host' dscr='Host name' tp='str'/>
<fld id='user' dscr='Operated user' tp='str'/>
<fld id='sys' dscr='Station system' tp='str'/>
K tery Bo3MoxkeH A0cTyn Kak Ha "yTeHue", Tak ¥ Ha "3amuch", CIe0BATENbHO AJIIEMEHT TPUAbl TOCTYIIA
MOKET MPUHUMATH 3HAYCHHUS:
00 — noctyn BOOOIIIE OTCYTCTBYET;
(4 — TpUCYTCTBYET JOCTYI TOJILKO HAa YTEHUE;
(2 — NpUCYTCTBYET IOCTYIl TOJBKO Ha 3alUCh, OOBIYHO TAKOE 3HAUYCHHE HE MMEET CMBICiIa
MOCKOJIBKY JIOCTYII Ha 3aMUCh MOAPAa3yMEBAET U IOCTYIl HA YTEHUE;
06 — npUCYTCTBYET JOCTYI M HA YTEHUE U HA 3aIUCh.

Tun snemenra, onucsiBaemoro Terom <fld>, ykaspiBaetcs atpudbyrom <tp> (Tabauua 2).

Tadauna 2. 3HavueHus atpudyra <tp> tera <fld>.

Ter <tp> Onucanue
str CTpOFOBLH?I THII.
<fld id="host' dscr="Host name' tp="str'/>
dec I.Ienqe YHCIIO0 B ICCATHYHOM MPECTABICHUU.
<fld id="debug' dscr="Debug level' tp="dec'/>
oct I_Ieno.e HHCIIO B BOCBMEPUIHOM NPE/ICTABICHUH.
<fld id="cr file perm'dscr="Make files permissions(default 0644)' tp="oct' len="'3"/>
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Ter <tp> Onucanue

hex [emoe yKcio B MIECTHAAIATEPHYHOM MPEICTABICHUN.
real BeniectBeHHOE YHKCIIO.
bool Jlornyeckwuii mpusHak («falsey|"true").
<fld id='"log sysl' dscr="Direct messages to syslog' tp="bool'/>
time Bpewms B cexynmax (ot 01/01/1970).

<fld id="v_beg' dscr="Start time' tp="time"/>

Ta6auna 3. [leiicTBust HaJ 2IEMEHTOM, ONMMUCAHHBIM TeroM <fld>.

Onepanust HeiictBue
Omboc 3anpoc: xomanna «get»: <get path="/fld_teg" user="user"/>.

p Pezynomam: nonreepxaeHNe Co 3HAYCHHEM B TEKCTE Tera Wi coolieHne 00 onmoke.
Moaudukarus 3anpoc: xomanna "set": <set path="/fld_teg" user="user">value</set>

Pezynomam: moaTBepx)aeHNE WM cOOOIIeHHE 00 OoImuOKe.

3anpoc: xomanna "SnthHgl": <SnthHgl path="/fld teg" user="user"/>
Pe3yﬂbmam: MOATBCPIKACHUC CO CIIMCKOM ITpaBUJI IOJACBCTKH CMHTAKCHCA:
<rule expr="\b(if|else|for|while|in|using|new|var|break]|continue|

3amnpoc npaBuil

HOACBETKHU return|Array|Object)\b" color="darkblue" font weight="1"/>
CHHTAaKCHCa, AJIA <rule expr="(\?|\:)" color="darkblue" font weight="1"/>

TEKCTOBBIX OJIEH <rule expr="(\b0[xX] [0-9a-fA-F]*\Db|\b[+-]12[0-9]1*\.?2[0-9]+[eE]?[-+]"?
(ompenenén [0-9]*\b|\btrue\b|\bfalse\b)" color="blue"/>

anH6yT'TO“$") <rule expr="&quot; ["&quot;]*&quot;" color="darkgreen"/>

<rule expr="//["\n]*" color="gray" font italic="1"/>
<blk beg="/\\*" end="\\*/" color="gray" font italic="1"/>

b) Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K Tery Bo3MOkeH JOCTyN Kak Ha "yTeHue", Tak ¥ Ha "3anmuch"(MOAU(DUKAIINIO), CIeI0BATEIBHO JIEMEHT
TpUAAbI JOCTYIIa MOXKET IPUHUMATh 3HAYECHUS:
00 — noctyn BOOOIIIE OTCYTCTBYET;
04 — npuCyYTCTBYET IOCTYH TOJBKO HAa YTEHUE;
02 — npuCyTCTBYET JOCTYN TOJIBKO Ha 3aMUCh, OOBIYHO TaKOE 3HAUYEHUE HE MMEET CMBICIA
IIOCKOJIBKY JIOCTYII Ha 3aIIMCh MTOAPAa3yMEBAET U JOCTYII HA YTECHUE;
06 — npUCYTCTBYET JOCTYI M HA YTEHUE U HA 3aIUCh.

Tun 31eMEHTOB B CIUCKE yKa3bIBaeTcsl aTpuOyToM <fp>. 3HaueHHsl aTpuOyTa <ip> INpPHUBEACHHI B
Tabymue 1.

Taoauuna 4. JleiicTBus HaJ CIIMCKOM.
Onepanus JleiicTBue

3anpoc: xomaHna «gety: <get path="/fld teg" user="user"/>

Pe3yﬂbmam: NOATBCPIKACHUC C PC3YJIBTATOM B TCKCTC TCTra UJIN COO6IH€HI/IC 00 oIInoOKe.
Pesynbrar hopmupyercs B Buze:

Ompoc <get path="/fld teg" user="user" rez="0">

<el id='0'>./MODULES/arh base.o</el>

<el id='1'>./MODULES/cntr sys.o</el>

</get>
3anpoc: xomannaa “add”: <add path="/fld _teg” user="user” id="tst”>Test</add>
JoGaBnenue Uuraercs, Kak J0OaBUTh CTPOKY C HACHTU(UKATOPOM «tst» U 3HaueHHeM « Testy.
CTPOKHU Ecnu crincok He MHIEKCUPOBAaHHBIN, TO aTpUOYT 1d OTCYTCTBYET.

Pe3zynomam: moaTBepxkaeHUe WK cOOOIIeHE 00 OmnOKe.
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Onepanus

JeiicTBue

BceraBka ctpoku

3anpoc: xomanna “ins”: <ins path="/fld teg” user="user” pos="3" p_id="tstl”

id="tst”>Test</ins>
Ywuraercs, Kak BCTABUTh CTPOKY ¢ HIACHTH(PHUKATOPOM «tst» U 3HaueHueM « Test» B
TIO3HIIMIO 3 CO CTPOKOM «tstl». B ciydae mHIekcHOTroO crircka atpudyT p_id
COJICPKUT UACHTU(HUKATOP, NHAYE — TEKCT CTPOKHU. Eciu crimcok He
WHJIEKCUPOBaH, TO aTpuOyT id OTCYTCTBYET.

Pe3zynomam: moaTBepxaeHUe WK cooOIIeHne 00 ommnoKe.

3anpoc: xomanna “del”: <del path="/fld_teg” user="user” pos='3"id="tst'>Test</del>

Y nanenue Uwuraercs, Kak yAQIUTh CTPOKY C HACHTU(PUKATOPOM «tst» 1 3HaueHneM «Test» B
CTPOKHU no3unuu 3. Ecnu circok He MHAGKCHPOBaH, TO aTpuoOyT id OTCyTCTBYET.
Pezynomam: nonteepxacHue win cooOiieHne 06 onmoke.
3anpoc: xomanna “edit”: <edit path="/fld teg” user="user” pos='3'p id="tstl' id="tst'
p p _leg p p_
>Test</edit>
YuraeTcs, Kak 3aMEHUTHh CTPOKY B MO3UIIUHU 3 ¢ uacHTUdUuKaTopoM "tstl" Ha
H3menenue ’
CTDOKIL CTPOKY C HISHTHU(PUKATOPOM «tst» u 3HaueHueM «Test». B ciydae
P WHJIEKCUPOBAHHOTO CITMCKa aTpuOyT p_id COaepKUT uaeHTU(HUKATOp, HHAYE —
TEKCT CTPOKU. Ecnu criricok He MHASKCHPOBaH, TO aTpuoOyT id OTCyTCTBYET.
Pezynomam: nonteepxaeHue win cooOiieHne 06 onmoke.
[epemermere 3anpoc.: xomanna “move”: <move path="/fld_teg” user="user” pos='3"to="'5"/>
CTP%KH Yuraercs, Kak IEPEeMECTUTh CTPOKY € MO3UIMH 3 B TIO3UIIHIO 5.

Pezynomam: nonteepxaeHue win cooOiieHne 00 onmoke.

¢) Ter <table>

<table id='a mess' key='0' col 1st="0;1;2">
<list i1d='0' dscr='Id' acs='4' tp='str'/>
<list id='l' dscr='Name' acs='4' tp='str'/>
<list id='2' dscr='Type' acs='4' tp='str'/>
<list id='3"' dscr='Hide' acs='4' tp='bool'/>

</table>

K Tery Tabnumpl W KOJOHKaM OTAETBHO BO3MOXKEH JOCTym Kak Ha '"dreHue", Tak W Ha
"3anuch" (MOAU(PUKALIUIO), CIEA0BATEILHO AIEMEHT TPUAbl JOCTYIAa MOKET IPUHUMATh 3HAUCHHUS:
00 — noctyn BOOOIIIE OTCYTCTBYET;
(4 — TpUCYTCTBYET JOCTYI TOJILKO HAa YTEHUE;
02 — npucyTCTBYET JOCTYN TOJBKO Ha 3alUCh, OOBIYHO TaKOE 3HAYEHUE HE MMEET CMBbICIA
MOCKOJIBKY JIOCTYII Ha 3aMUCh MOAPAa3yMEBAET U IOCTYIl Ha YTEHUE;
06 — npUCYTCTBYET JOCTYI M HA YTEHUE U HA 3aIUCh.

Ecnu ykazan atpulyr <key> n B HEM INEpedMCIIEHBI KIIOYEBBIE KOJIOHKH, TO paboTa ¢ Tabmumei
HEPEXOAUT B PEXKUM aJipecaliuyl 10 UACHTU(UKATOPaM KOJIOHOK U KJIF0YaM.
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Tadauua S. leficTBus HaJ1 TaOIHIICH.
Onepanus JeiicTBHe

3anpoc: xomanga “get”: <get path="/fld_teg” user="user” cols="0;2"
rows="100;1000"/>

UYuraercs, kak monyduTh KonoHkU 0-2 u ctpoku B HUX ¢ 100 mo 1000 TabmautisL.
Peszynomam: TlogTBepkaeHNUEe C JTAHHBIMH TA0JIUIIBI HITU COOOIIEHHE 00 OIHOKe.

PesynbTat hopmupyeTcs B BUE:
<get path="/fld teg" user="user" cols="0;2" rows="100;1000"

rez="0">
<list id='0"' tp='str'>
Ompoc <el id='100'>Sat Feb 21 18:04:16 2004</el>
</list>

<list id='1l"' tp='str'>
<el 1d='100'>SYS</el>
</list>
<list id='2"' tp='str'>
<el id='100'>*:(TSYS)Broken PIPE signal allow!</el>

</list>
</get>
Jobapnenue 3anpoc: xomanna “add”: <add path="/fld _teg” user="user”/>
CTPOKHU Pe3zynomam: noarBepxaeHne win coodiieHrne o0 ommoke.

3anpoc: xkomanna “ins”: <ins path="/fld teg” user="user” row="'3"/>
Uwuraercs, kak BCTaBUTh CTPOKY B no3uiuio 3. Komanaa He paboraer npu
ycTaHOBJIEHHOM aTpubyte <key>!

Pezynomam: nonteepxaeHue win cooOiieHne 06 onmoke.

Bcraska ctpoku

3anpoc: xomanna “del”: <del path="/fld teg” user="user” row="'3"/> unn <del
path="/fld teg” user="user” key id="Test"/> nns xioueBOro pexuma

Y nanenue
CTDOKIL Uwuraercs, Kak yIaTuTh CTPOKY B TTO3UIMH 3 WA CTPOKY B TIO3HIINAH, TJIE
P 3Ha4YeHUE KOJOHKH <id> paBHO «Testy.
Pe3zynomam: moaTBepxkaeHUe WK cooOIIeHne 00 OmmnoKe.
3anpoc: xoManga “move”: <move path="/fld_teg” user="user” row="3"to="'5"/>
Ilepememenue Yuraercs, Kak IEPEMECTUTH CTPOKY C IIO3UIMHU 3 B IO3UIHIO 5. JlaHHast KOMaHIa
) y
CTPOKH He paboTaeT mpH yCTaHOBJIECHHOM aTpudyte <key>!
Pe3ynsmam: noaTBepKACHUE WU cOOOILEeHHE 00 olInOKe.
3anpoc: xomanna “set”: <set path="/fld teg” user="user” row="'3' col="id">Test</set>
unu <set path="/fld_teg” user="user” key id='Test' col="id">Test]1</set> nns
KJTFOYEBOTO PEKUMa
HN3menuTs Uwnraercsi Kak — YCTAHOBUTH 3HAUCHHE STUCHKHU B CTpoke 3 u KooHke 'id' B
Yy
STYCUKY «Test» nnm yctaHOBKA KOJIOHKH ¢ UMEHEM 'id' CTPOKH B MO3UIIHH T'/I¢ 3HAUCHUE

konoHku <id> paBHo 'Test' B 3Hauenue '"Testl'. [IpakTuyecku gaHHas KOMaHAA
MIEPEHMEHOBBIBACT KITFOUEBOM 3JIEMEHT YKa3aHHOM CTPOKH.
Pe3ynsmam: noaTBepKACHUE WU cOOO0IeHHE 00 omInoKe.

d) Ter <img>
<img id='ico' descr='lkoHKa CTpaHuLH"'/>
K tery Bo3MokeH A0CTyn Kak Ha "yTeHue", Tak 1 Ha "3amuch'", CIe10BATENbHO JIEMEHT TPUAbl TOCTYIIA
MOKET MPUHUMATH 3HAYCHHUS:
00 — noctyn BooOIIe OTCYTCTBYET;
(04 — npUCYTCTBYET JOCTYII TOJIBKO HAa YTEHUE;
(02 — TpUCYTCTBYET IOCTYIl TOJBKO Ha 3aIMCh, OOBIYHO TAKOE 3HAYCHHE HE MMEET CMBICIa
MOCKOJIBKY JIOCTYII Ha 3aMUCh MOAPAa3yMEBAET U IOCTYIl HA YTEHUE;
06 — npUCYTCTBYET JOCTYIl U HA YTEHUE U HA 3aIUCH.

Ter mpeaHazHaueH s mepenadyd  w3o0paxkeHud kiaueHTam wuHTEep(deiica ymnpasnenus. [log
M300paKeHHEM MOTYT BBICTYIATh: MKOHKU CTpPaHUI], Tpa@UKd MACCHBOB 3HAUEHUH W Jpyrue NaHHBIE,
KOTOPBIC MOKHO IIPECACTABUTEL B Fpa(i)I/I‘-IGCKOM BHUIC.

[MoamepKUBaKOTCS KOMAH/IbI 3aIIPOCOB:
- <get path="/fld_teg" user="user"/>. — 3ampoc U300paKeHUS;

API cucrembr OpenSCADA 60



Pe3ynbrarom siBisieTcs MOATBEPK/IEHUE C TaHHBIMU U300payKeHUs WM CO00IIeHnE 00 OLIMOKe.
« <set path="/fld_teg" user="user">img</set> — 3arpy3Ka u300paxeHHus.

PesynpTaToMm siBIsieTCS MOATBEPKACHUE UITH COOOIIeHHE 00 onInoKe.

¢) Komanae! ¢ napamerpamu. Ter <comm>
<comm id='add'>
<fld id='tm' tp='time'/>
<fld id='cat' tp='str'/>
<fld id='lvl' tp='dec' min='0' max='7"'/>
<fld id='mess' tp='str'/>
</comm>

K Tery Bo3MOkeH AOCTyNm Kak Ha "dreHue" WIM BUANMOCTHTOOCTY)KUBAaHUE 3alpoCOB, TaK U Ha
MOJU(DHUKAIMIO WIA BBITIOJHEHUE KOMAH[IBI, CICIOBATEIIEHO 3JIEMEHT TPUAIBl JOCTYIA MOXET MPUHUMATH
srHauenne 00, eciii JOoCTyn OTCYTCTBYeT BooOIe; 04, ecii KOMaHIy MOXKHO YBUIIETh; U 06, eclii KOMaHIy

MOKHO MHUIITUUPOBATh.

[Ipeana3zHaueH ajis mepenavyyd KOMaHa U ICUCTBHM Y371y, a TaKKe MOXKET UCIIOIb30BaThCS ISl CO3/IaHUS
CCBUJIOK Ha JIpyrue CTpaHuIibl. KoMaHIbl MOTYT BKIIIOUaTh MapameTpsl. [lapaMeTpbl OMHUCHIBAIOTCS TETOM

<fld>.

HOI[I[CP)KI/IB Ar0TCS KOMAH/bI 3aITPpOCOB:

+ BrI30B KOMaHORI:
<set path="/fld teg" user="user"/>
<fld id="tm'>1023456244</fld>
<fld id='cat'>*</fld>
<fld id='lv1l'>2</fld>
<fld id="'mess'>Test mess</fld>
</set>
- 3arpy3Ka CChUIKH Ha JIPYTYIO CTPAHHILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

Pesynbrarom siBisieTcs MOATBEPKIEHUE WK COO0IIeHuE 00 oInoKe.

f) Berku (104epHue y3Jibl)

<list id='k br' dscr='Kernel branches' tp='br'/>

Betku omnuckiBaroTcst oObIYHBIM crickoM <list> co cmenuwanbHbIMU aTpuOyTtamu tp='br'. Mertoauka
3ampoca ¥ MoIU(UKAIIMKA BETOK MOJHOCTHIO COBIMAAAET C METOIUKOM paboThI co criuckoM <list>.

14.4. Uepapxnueckue 3aBUCUMOCTH HH(POPMAIHOHHBIX 3JIEMEHTOB fI3bIKA
ylpaBJieHUus

[Tpumep cTpaHUIBI y371a SI3bIKa YIPABICHUS:

<oscada_cntr>
<area id='a gen' dscr='Generic control'>
<fld id='config' dscr='Config file' tp='str' dest='file'/>
<fld id='cr file perm' dscr='Files' tp='oct' len='3'/>
<fld id='cr dir perm' dscr='Directories' tp='oct' len='3'/>
<comm id='upd opt' dscr='Update options (from config)'/>
<comm id='quit' dscr='Quit'/>
</area>
<area 1id='a kern' dscr='Kernels'>
<list id='k br' dscr='Kernels' tp='br'/>
</area>
</oscada_cntr>
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Tabauua 6. Mepapxudeckre 3aBUCUMOCTA HHPOPMALIMOHHBIX 3JIEMEHTOB SI3bIKA!

Ter Onucanue ATpuOYTBI OCeO)Iep A
Kopnesoii anement id — unenrudukaTop; area, img,
CTpaHUIbL. SIBrseTcCs dscr — OIUCcaHue. branches

oscada_c |€IMHCTBEHHBIM U CITY)KUT

ntr JUISL UACHTU(PUKATUU
MIPUHA]ICKHOCTH K SI3BIKY
uHTepdeiica ynpapieHUsl.

branches Konreitnep rpymnm id — nnentudukarop KoHTeHepa. Pasen: br. grp
JOYEPHUX BETOK y37a.

id — npeUKC TPYIIBI TOYEPHUX Y3JI0B B CUCTEME;
grp I'pynma nouepHux y31moB. |dscr — ONMUCaHUE TPYIIHI BETOK;
acs — OTIUY JIOCTYTIA.
id — uneHTuduKaTop; area, fld,
area T'pynmuposia dscr — OHI/ICE?HI/IC; ’ list, table,
CTaHJIAPTHBIX TETOB. .
acs — OTILUY JIOCTYTIA. comm, img
id — unenTudukaTop; fld
dscr — omnucaHue;
comm |KomaHzs! y3my. help — moMo1Ib IO KOMaHIE;
tp — Tin KoMaHwI (Ink — cchlika);
acs — OTIIUY JTOCTYTIA.
id — unentudukaTop;
dscr — omnucaHue;
help — ioMo1ip;
acs — OMIUH JIOCTyTA.
Ip — THII DJICMCHTA:
str(len, dest, cols, rows(SnthHgl)) — cTpOKOBBI
AJIEMEHT;
dec(len, max, min, dest) — 11emoe 4ncio B
JECSITUYHOM TIPE/ICTABICHHH,
oct(len, max, min, dest) — 1enoe 4ucio B
BOCBMEPUYHOM IPE/ICTABICHHH;
hex(len, max, min, dest) — 1ies0€ 4UCJIO B
IIIECTHAIIATCPUIHOM;
real(len, max, min, dest) — BemeCTBEHHOE
YHCIIO;
fd Onucanue TaHHBIX bool — noruveckuii Mpu3HaK;
CTaH/IaPTHBIX TUIIOB. time — Bpemsi/nara B cexkynnaax (ot 01/01/1970).
Casi3Hble:
len — nnvHa 3Ha4eHUS (CUMB.);
min — MUHUMYM 3HA4YE€HU;
max — MaKCUMYyM 3Ha4eHHS,
cols — KOMYeCTBO KOJIOHOK;
7OWS — KOJIMUECTBO CTPOK;
dest — crioco0 BBOJA:
data — MCTOYHUK OMHAPHBIX JaHHBIX (base64).
select(select) — BBIOOPHBIII THIT;
sel_ed(select) — BBIOOPHBIIA THII C
BO3MOXXHOCTBIO PETaKTUPOBAHUS.
select — TyTh K CKPBITOMY CITHCKY;
sel list — cTaTUYecKuil CUCOK (pa3aenuTens ';');
sel_id — craTu4eckuil CUCOK UACHTU(DUKATOPOB
(pazmenurens ;).
list CHOucoK JaHHBIX id — unentuduxaTop;
CTaHJIaPTHBIX THIIOB. dscr — onucaHue;
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Ter Onucanue ATpuOyTHI OCeOHeP)KHM
help — moMoI1Ib IO CIIHCKY;
acs — OTIIUY JIOCTYTIA.
tp — kak B <fld> kpowme:
br(br_pref) — nouepHHE y3IIbIL.
idm — wHaexcupoBaHHbI cricok (0[1);
s_com — cnoco0sl Moaudukarmu crivcka [add][,ins]
[,edit][,del]:
add — no06aBIsATH CTPOKHU;
ins — BCTaBJIATh CTPOKU;
edit — MOTU(PUITUPOBATH CTPOKH;
del — ynansith CTpOKHU.
Casi3Hble:
br_pref — npedukc 104epHUX y3JI0B;
dest — xax B <fld>.
id — unentudukaTop; list
dscr — omnucaHue;
help — noMotIb Mo TabJIUIIE;
acs — OMIUY JI0CTYIIA;
key — xmoueBbie koioHKH (key=«id,name,per»);
Ta6/Hna TaHHBIX cols — miepevyeHb KOJIOHOK B aTpuOyTe 3ampoca;
table rows — JTMana3oH CTPOK B aTpuOyTe 3ampoca;
CTaH/IaPTHBIX TUIIOB.
s _com — cnoco6b! Mmoaudukannu Tadauis! [add][,del]
[,ins][,move]:
add — no0aBIATh CTPOKHU;
ins — BCTaBIIATH CTPOKU;
del — ynansith CTpOKH;
move — TiepeMenIaTh CTPOKH.
id — uneHTuduKaTop;
dscr — omnucaHue;
img Vso6paskenti. help — momMo1p 1o I/ISf)6pa)I(eHI/IIO;
acs — OTIIUH IOCTYTIA;
h_sz — ropu30HTAIbLHOE OIPAaHUYCHUE;
V_S§Z — BEPTUKAJIBHOE OrpaHUUYCHHE.

14.5. O6bekT y3i1a tuHamMudeckoro aepena (TCntrNode)

‘HacnenyeTcﬂ: ‘BCGMI/I JMHAMUYECKUMU H YIIPABIIEMBbIMUA O0BEKTaMHU IPSMO WM Yepe3 MOTOMKOB.

JlaHHbIE:
HmenoBaHHBIE TIpaBa JOCTYIA K 37eMeHTaM yrpasieHus (define):
« R R R (0444) — noctyn BceM TOJIBKO Ha YTEHUE;

R R (0440) — moctyn Ha YTEHHME TOJIBKO BIIAJAEIbIy U IPYIIIE;

- R (0400) — nmoctyn Ha YTEHHE TOJILKO BIA/EIbILY;
« RWRWRW (0666) — MOJHBII TOCTYH AJS BCEX;

« RWRWR_(0664) — nonHblil 10CTyH BiaJ€ibIly U IPYIIIE, a BCEM OCTAJIbHBIM TOJIbKO HA YTEHUE;
« RWR R (0644) — nonHbI{ AOCTYI BIAAENBILY, a TPYIIIIE U BCEM OCTAIbHBIM TOJBKO HAa YTCHUE;
« RWR _ (0640) — monHbIil JOCTYI Biajeliblly, TOJIbKO Ha YTEHUE — TCPYIIIEC U 3aKPHIT BCEM

OCTaJIbHBIM;

- RW (0600) — moJsHBINM JOCTYN BJIAJEINbILY, a TPYNIE U BCEM OCTaJIbHBIM 3aKPBIT.

®marn quHamudeckoro y3na (enum TCntrNode::Flag):

« TCntrNode::MkDisable — otkmouenue (0);

« TCntrNode::Disable — otkmioueH (1);

« TCntrNode::MkEnable — Bxmouenue (2);

« TCntrNode::Enable — BxmoueH (3);

« TCntrNode::SelfModify — npu3nak moauduxaiuu y3mna (0x04);
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« TCntrNode::SelfModifyS — npusnak coxpanenus: Mmoaudpukanuu y3na B load () (0x08).

@draru peXXMMOB BKJITFOUEHUs/OTKIIIOUeHH y3ia (enum TCntrNode::Flag):
« TCntrNode::NodeConnect — NOAKIIOUEHHE y371a;
« TCntrNode::NodeRestore — BoCCTaHOBJICHUE TIOKITIOUCHHS y3J1a;
« TCntrNode::NodeShiftDel — npu3Hak yaajaeHUs y3J/ia OTI0XKEHO.

®narn mogudukauu y3na (enum TCntrNode::ModifFlag):
« TCntrNode::Self — naHHbIi y3e1 MOAU(PUITUPOBAH;
« TCntrNode::Child — moguduuupoBaHbl J0YE€pHUE Y3IIbI;
« TCntrNode::All — monuduupoBaH TaHHBIN y3€1 U I0YEpHUE.

Ily0anyHble MEeTOBI:

* TCntrNode( TCntrNode *prev = NULL ); — VHunmanuzauus ¢ yKa3aHHEM POAMTENIBCKOTO y3Ja
<prev>.
* virtual string objName( ); — Nms o6bekTa. OOBEKT-HACICIHUK JOJDKEH JTOOMPEICIUTh CyMMapHOE

uMsi 00BeKTa.

* virtual TCntrNode &operator=( TCntrNode &node ); — BuptyaibHas QyHKIHS KOTUPOBAHUS Y3JI0B
JTMHAMUYECKOTO JIepeBa.

* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ); — Komanna paboTbI
¢ uHTepdelicoM ynpaBieHUs CUCTEMBI. [[o/Iep)KUBAIOTCS TPAHCIIOPTHBIE MEPEXObI TI0 MOIHOMY ITYTH
Buza: </sub_Security/usr root/%2fgen> rae %2fgen 3akoMpOBaHHBINA BIOKEHHBIN MyTh K KOHKPETHOMY
TTOJTEO CTpaHMUIIBI (/gen).

* static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); — Ilonyuenue y3mna
XML no 3nauenuto atpubyra 'id' <n_id>. IlognepxxuBatotcs 3anpocsl XML y3na no noiaHoMy myTH K
Hemy Buaa (nodel/node2/node3).

* static XMLNode *ctrMkNode( const char *n_nd, XMLNode *nd, int pos, const char *req, const string
&dscr int perm=0777, const char *user="root", const char *grp="root", int n_attr=0, ... ); —
JloGaBnieHHe 3JIeMEHTa YIpaBJIEHUs HAa CTpaHUIy. BO3MOXHO yKa3aHWE MHOXKECTBA JIOTIOJTHUTEIBHBIX
aTpuOyTOB B KOJIMYECTBE <n1_attr> B BUAE: <aTpuOyT1>,<3HaueHuii1>,<atpulyr2>,<3HaueHUn2>,... .

* bool ctrRemoveNode( XMLNode *nd, const char *path ); — Y nanenue 31eMeHTa ynpasieHus <path>
Ha cTpaHuie <nd>.

 static bool ctrChkNode( XMLNode *nd, const char *cmd="get", int perm=0444, const char
*user="root", const char *grp="root", char mode=04, const char *warn = NULL ); — IlpoBepka Ha
MOJTy9YCHHE TUHAMHYECKOW KOMaHIbl <cmd> ¥ HAIWYHE TIPaB Ha €€ UCIIOJIHEHHE.

* virtual Res &nodeRes( ); — Pecypc ucnonp3oBanus y3ia.

* virtual const char *nodeName( ); — VM4 y3na.

* string nodePath( char sep = 0, bool from root = false ); — llonydyeHue MOIHOTO MyTH K Y31y,
HauMHas ¢ KOpHS <from_root>, W UCTIONIb3Ysl pa3JeUuTeNb <sep> WU OOBIYHYIO 3aIUCh IyTH.
* void nodelList( vector<string> &list, const string& gid = "" ); — Cnucok no4epHux y3JoB <[ist> B

yKa3aHHOH rpymmne <gid>.
* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0, bool noex =
false ); — TlonkitoueHue K J0YEPHEMY Y3ITY.

* void nodeDel( const string &path, char sep = 0, int flag = (0 ); — YpajieHue y3ia Mo €ro MoJIHOMY
MyTH.
* static void nodeCopy( const string &src, const string &dst, const string &user = "root" ); —

KonupoBaHue y3710B TUHAMUYECKOTO JIEPEBa.
» TCntrNode *nodePrev( bool noex = false ); — Anpec poaUTENHCKOTO y3Ia.
* char nodeFlg( ); — ®naru y3na.

* char nodeMode( ); — CocTosiHue y31a.

* unsigned nodeUse( bool selfOnly ); — KonudyecTBo moaKItoueHU K y3my. <selfOnly> — TombKO
COOCTBEHHBIX MMOJKIIOYCHUH, 0€3 JOUCPHHUX.

* unsigned nodePos( ); — llonoxeHue naHHOTO y3Ja B KOHTEHHepe y3ia-Bianenbla. JlocToBepHO

TOJIBKO JUTS YITOPSAOYCHHBIX KOHTEHHEPOB.

* int isModify( int mflg = TCntrNode::All ); — IlpoBepka ¢dakTa MOAN(DUKALIMH y3]1a WIA BETBH Y3JI0B.

* void modif( bool save = false ); — YcraHoBka npu3HaKa MOIU(UIIMPOBAHHOCTH y3J1a, C IPU3HAKOM
COXpaHeHUs <save>.

* void modifG(); — YcTaHOBKa MpU3HAKa MOAU(PHUIIMPOBAHHOCTH BETBHU Y3JIOB.
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* void modifClr( bool save = false ); — Ouunctka npu3HaKa MOAU(PHUIIMPOBAHHOCTH Y3714 WIH TPU3HAKA
COXpaHeHUs <save>.

* void modifGClr( ); — OuncTka npu3zHaka MOAU(PUIMPOBAHHOCTH BETBU Y3JIOB.

* void load( bool force = false ); — 3arpy3ka y31a JUHAMUYIECKOTO JIEPEBa.

* void save( ); — CoxpaHeHue y3/ia TUHAMHYECKOTO JepeBa.

* virtual void AHDConnect( ); — [loaxntoueHue K y3iy (3axBat pecypca).

* virtual bool AHDDisConnect( ); — OTKIIIOYeHHE OT y3J1a (OCBOOOXKIEHUE pecypca). Y JaleHue IpH
HYJICBOM PE3yJIbTaTe.

* virtual TVariant objPropGet( const string &id ); — 3anmpoc CBOMCTBa y3Ja KaK IMOJIb30BaTEIbCKOTO
00beKTa.

* virtual void objPropSet( const string <&id, TVariant val ); — YcraHOBKa CBOWCTBa y3j1a Kak
MOJIb30BATEIBCKOTO O0BEKTA.

* virtual TVariant objFuncCall( const string &id, vector<TVariant> &prms ); — BbI30B pyHKIINH Y3712
KaK MOJIb30BaTEeNIbCKOr0 00BEKTA.

* virtual AutoHD<TCntrNode> chldAt( int8_t igr, const string &name, const string &user = "" ); —
[TonknroueHnue Kk JoUYepHEMY Y3y <name> KOHTEUHepa <gr> MOJb30BaTeNs <user>.

* void chldList( int8 _t igr, vector<string> &list ); — CHnucok TOYepHUX Y3J0B </ist> B yKa3aHHOM
KOHTEHHepe <gr>.

* bool chldPresent( int8 t igr, const string &name ); — IlpoBepka Ha NPUCYTCTBUE YKA3aHHOTO
JIOUYEPHETO y3J1a <name> B KOHTEHUHEpEe <gr>.

3amuméNHbIe METOIbI:
* virtual void cntrCmdProc( XMLNode *req ); — ®ynkums oOCIyXKuUBaHUs 3ampocoB HHTepdeiica
yrpasiieHus. JloybKHA TepeonpeiesiThes y MOTOMKA.
* void nodeEn( int flag = (0 ); — Bxitouenue ys3na.
* void nodeDis( long tm = 0, int flag = 0 ); — OTKIIOUEHHUE y311a C Iepeaavent ¢uara.
* void nodeDelAll( ); — OuncTka BceX KOHTEHHEPOB C JOUESPHUMHU y3JIaMH.
* void setNodePrev( TCntrNode *node ); — Y cTaHoBKa poAUTEIbCKOTO y3J1a B <node>.
* void setNodeMode( char mode ); — YcTaHOBKa COCTOSHUS y3Ia.
* virtual void chldAdd( int8 t igr, TCntrNode *node, int pos = -1 ); — JloGaBiieHHE NOYEPHETO y3ia
<node> B KOHTeWHEp <gr> U MO3UIHIO <pos>.
* void chldDel( int8 t igr, const string &name, long tm = -1, int flag = 0, bool shDel = false ); —
VY nanenue nodepHero ysna <name> U3 KOHTeWHepa <gr> ¢ dpmarom <flag>.
* int8 t grpSize( ); — KonnuecTBo KOHTEHHEPOB C TOUEPHUMH y3JIaMH.
* int8 t grpld( const string &sid ); — IlonydeHune nHACKCA TPYNIBI IO €€ UACHTU(DUKATOPY.
* GrpEl &grpAt(int8 tid ); — JlocTym K CTPYKTYype IpyIIIbL.
* unsigned grpAdd( const string &id, bool ordered = false ); — JloOaBneHre KOHTEWHEpa JOYSPHUX
y3II0B ¢ TpePUKCOM <id> W BO3MOXKHOCTHIO YIOPSJIOYEHHOTO XpaHeHUs <ordered>. BoszBpamaer
uaeHTU(UKATOP HOBOTO KOHTEHHEpa.

* virtual void preEnable( int flag ); — YnpexnaeHnue o MOAKIOYEHUH. BhI3pIBacTCS mepes peatbHbIM
MOJIKITFOUEHUEM.

* virtual void postEnable( int flag ); — YnpexaeHnue o MOAKI0OUYeHUN. BrI3pIBaeTCS moCie peajibHOro
TIOTKJTFOUCHHUSI.

* virtual void preDisable( int flag ); — YupexaeHue o OTKIIOYCHUU. BBI3bIBaeTCS Tepes] pealbHbIM
OTKITIOYCHUEM.

* virtual void postDisable( int flag ); — YupexaeHue o OTKIIOYCHUU. BBI3bIBaeTCS MOCIe PearbHOro
OTKJTIOUYECHUS (TIEpeT YIAJICHUEM ).

* virtual void load ('); — ®yHKIUS BbI30Ba 3arPy3KH y37a y MOTOMKA.

* virtual void save (); — @yHKIUs BbI30Ba COXPAHECHHS y3JIa Y TOTOMKA.
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15. XML B cucrteme OpenSCADA (XMLNode)

XML B cucreme OpenSACDA npezcrasien o0bekToM XML-tera — XMLNode.

15.1. XML-ter (XMLNode)

Jlannble:
Onuun ¢pynkuuu reHepanun XML-¢aitna (enum — XMLNode::SaveView):
* XMLNode::BrOpenPrev — BCTaBIsATh KOHEL] CTPOKH IE€PEJl TETOM OTKPBITHS;
* XMLNode::BrOpenPast — BCTaBIATb KOHELl CTPOKH I1OCIIE Tera OTKPBITUS;
* XMLNode::BrClosePast — BCTaBIATbh KOHEIl CTPOKH TOCJIE TEra 3aKpbITHUS;

XMLNode:
XMLNode:
XMLNode:

:BrTextPast — BCTaBIIATh KOHELl CTPOKH ITOCJIE TEKCTa TEra;
:BrSpecBlkPast — BCTaBIATh KOHELl CTPOKH IIOCTIE BHIYUCIUTEIIHOW HHCTPYKIINY;
:BrAllPast — BCTaBISITH KOHEI] CTPOKH TTOCJIE BCEX DJIEMEHTOB;

* XMLNode::XMLHeader — BCTaBIATh CTaHAAPTHBINA Xml-3aroJ0BOK;

* XMLNode::Clean — ouuncTka pe3yibTaTa OT KOMMEHTapUEB U MPOIEAYPHBIX BCTABOK;
* XMLNode::XHTMLHeader — BctaBnsaTh ctanaapTHbii XHTML-3aromnoBok;

* XMLNode::MissTagEnc — npomnyckaTh KOJUPOBaHWE UMEH TETOB;

* XMLNode::MissAttrEnc — npomnyckaTh KOIUPOBaHHE UMEH aTpUOYTOB.

Iy61u4HbIe METOBI:
* XMLNode( const string &name = "" ); — VHULIManu3aus Tera ¢ MIMEHEM <name>.
* XMLNode(const XMLNode &nd); — Konupyroiiuii KOHCTpYKTOP.
* XMLNode &operator=( const XMLNode &prm ); — KonupoBanue Betku XML-nepeBa uz <prm>.
 string name( ) const; — Vms Tera.
* XMLNode* setName( const string &s ); — Y CTaHOBKa UMEHHU Tera B <s>.

 string text( bool childs = false, bool recursive = false ) const; — Tekcrt tera. <childs> — nns
MTOJTYYEHUS TEKCT U3 CICIIHATU3UPOBAHHBIX Y3JI0B TEKCTA.
* XMLNode* setText( const string &s, bool childs = false ); — YcraHoBKa TekcTa Tera B <s>. <childs>

— JUTSl yCTAHOBKH TEKCTa B CHICIUATM3UPOBAHHBIN y3€I TEKCTA.

* void attrList( vector<string> & list ) const; — Cnucok atpu0OytoB <[ist> B Tere.

* XMLNode* attrDel( const string &name ); — Y nanenue atpudyra <name>.

* void attrClear( ); — OuucTka aTpuOyTOB Tera.

* string attr( const string &name, bool caseSens = true ) const;, — Ilonydyenue arpulyra <name>.

* XMLNode* setAttr( const string &name, const string &val ); — YcTaHOBKa/co3aHUE aTpUOyTa
<name> co 3HaUYE€HUEM <val>.

* void load( const string &vl, bool full = false, const string &cp = "UTF-8" ); — 3arpy3ka/mapcunr
XML-@aiina, ¢ xkoaupoBkoil <cp>. <full> g monHoM 3arpy3ku XML c Omokamu TEKCTOB U
KOMMEHTApHUEB B CIIEIUAITM3UPOBAHHBIX y3JIaX.

* string save( unsigned flgs = 0, const string &cp = "UTF-8" ); — Coxpanenune/coznanne XML-daiina
¢ mapameTpamu popmatupoBanus <fIgs> U KOAUPOBKOH <cp>.

* XMLNode* clear( ); — Ouunctka Tera (peKypCHBHO, BKIIFOUYasi BCE BIOKCHHUS).

* bool childEmpty( ) const; — IIpoBepka Ha OTCYTCTBHE BIOKCHHBIX TETOB.

* unsigned childSize( ) const; — KonnuecTBO BII0O)KEHHBIX TETOB.

* void childAdd( XMLNode *nd ); — JloGaBneHne BIOKEHHOTO Tera.

* XMLNode* childAdd( const string &name = "" ); — JlobaBiieHHE BIOXKEHHOTO TETA.
* int childIns( unsigned id, XMLNode *nd ); — BcTaBka BIOXEHHOTO Tera B TIO3UIHIO <id>.
* XMLNode* childlns( unsigned id, const string &name = "" ); — BcTaBka BJI0KEHHOTO Tera ¢ UMEHEM

<name> B MO3ULUIO <id>.

* void childDel( const unsigned id ); — Y nanenue BIOXEHHOTO Tera <id>.

* void childDel( XMLNode *nd ); — Y nanenue BI0>XEHHOTO Tera IO ero ajapecy <nd>.

* void childClear( const string &name = "" ); — OuuncTKa BIOXEHHOTO Tera <name>.

* XMLNode* childGet( const int, bool noex = false ) const; — IlolydeHHe BIOXEHHOTO Tera IO
MOPSTKOBOMY HOMEDY.

* XMLNode* childGet( const string &name, const int numb = 0, bool noex = false ) const; —
[TonydeHnue BIOXEHHOTO <numb> TOPSAKOBOTO TEra MO MMEHU Tera <mname>. <noex> yKa3bIBaeT Ha
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3aIpeT TeHepaluy UCKITI0YEHUS B CIIydae OTCYTCTBUS Tera.
* XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const; —
[Tonmy4yeHue BIOXEHHOTO <numb> MOPSAKOBOrO Tera Mo 3HAYECHUIO <name> atpudyra <attr>. <noex>
YKa3bIBAa€T Ha 3allpeT TeHePaIllui HCKITIOYCHHUS B CITydae OTCYTCTBUS Tera.

* XMLNode* parent( ); — Ponutenbckuii TeT JaHHOTO Tera.
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16. Pecypcnl B cucreme OpenSCADA (Res, ResAlloc, AutoHD)

bonbmmHcTBO y3710B M noacuctem cucreMbl OpenSCADA SBASIOTCS AMHAMUYECKUMHU, T.€. OIYCKAIOT
co3naHue/ynaneHue/KoHpurypanyuio B mporecce  (DYHKIMOHMPOBAHUS ~ CHUCTEMBI. Y UUTHIBas
MHOTOMIOTOYHOCTh CHCTEMBbI, JaHHAas (YHKIMOHAJIHHOCTh HAKIA/AbIBA€T JKECTKHE TpeOOBaHUS K
CUHXPOHU3ALMU TOTOKOB. [l CHHXpPOHM3ALMU B CUCTEME MCIIONB3YIOTCS PECypChl, (PYHKIIMU KOTOPBIX
Jokanu3oBaHbl B 00bekTax <Res> m <ResAlloc>. O0wvexT <Res> mpemocTaBisieT XpaHMJIMILE pecypca,
npeaycMaTpuBaroIero (GyHKIUU 3aXBaTa/OCBOOOXKACHUS HAa YTeHHE W 3amuch. B oOwvekTe <ResAlloc>
peanu3oBaHbl  (QYHKIMM  aBTOMaTHYECKOIO  OCBOOOXKIEHMsS  pecypca. ABTOMaTHYECKUH  pecypc
MOJPa3yMeBaeT CO3/IaHUE JIOKAIBHOTO OOBEKTa pecypca ¢ aBTOMATHYECKUM €ro OCBOOOXKICHHEM MpU
pazpyuieHuu (B Aectpykrope). Mcrnonb30BaHne aBTOMaTHUECKUX PECYPCOB 3HAUUTEIBHO YIPOLIaeT paboTy
C pecypcaMu IIpU UCIIOJIb30BaHUN UCKIFOYEHUH.

JIro6oit muHamMudeckuii OOBEKT CHUCTeMbI Hacienyercst oT oobekta TCntrNode, KOTOpBINA COIEPKHUT
MEXaHU3M TMoJKItoueHrs depe3 1mabdmoH AutoHD. OcHoBHOHW ¢yHKIMEH MmabioHa SBISETCS XpaHCHHE
CCBUIKM Ha OOBEKT M 3aXBaT pecypca, MCKIIOYAIOIIEr0 yJaleHHe OOBEKTa Ha MOMEHT HCIOJIb30BAHUS.
[[TabnoH mnojaepKUBaeT KOMHUPOBAHME pecypca M aBTOMATHYECKOE €ro OCBOOOXAECHHWE B Ciydae
paspyueHust o0bekra mabsiaoHa. [ HarmsggHOCTH AocTyna K oObekTam mopoxaéHHbIM oT TCntrNode
mabnon AutoHD noanepsxkvBaeT npuBeieHne TUIIOB, OCHOBAaHHOE HAa TUHAMUYECKOM MPUBEICHUH.

16.1. O0bekT pecypca (Res)

IIy0imuHbIe MeTOaBbI:
* Res( ); — Nuunuanuzanus pecypcea.

* static void resRequestW( long tm = () ); — 3anpoc pecypca Ha 3auch/Moau(PHUKALIUIO C TaliMayTOM
OXXKHUJIaHUus <tm> (B MUJUIUCEKYH]Iax).

* bool resTryW( ); — IlombITKa 3axBaTa pecypca Ha 3amuch/Momudukamuo. [Ipu ycnenrHom 3axBate
Bo3Bpalaet "true" nnaue "false".

e static void resRequestR( long tm = () ); — 3anpoc pecypca Ha YTCHUE C TAaiMayTOM OXXKHMJIaHUA <{m>
(B MUJUTHCEKYH/Iax ).

* bool resTryR( ); — IlonbiTKa 3axBara pecypca Ha uytenue. [Ipu ycremnaoM 3axBare Bo3Bpamiaer "true"

uHaue "false".
* static void resRelease( ); — OcBoOOXxIeHUE pecypca.

16.2. OobekT pecypca (ResAlloc)

Ily0anuyHble MEeTOBI:

* ResAlloc( Res &rid ); — VIHnnmanu3anus aBTOMaTHYE€CKH OCBOOOKIAIOUIETOCS pecypca Uil paHee
BBIJICJICHHOTO HJIeHTU(prKaTopa <rid>.
* ResAlloc( Res &rid, bool write, long tm = (0 ); — VHunuanu3anuss aBTOMAaTHYECKH

OCBOOOKIAIOIIETOCS pecypca Al paHee BbleNeHHOro uaeHtudukatopa <rid>. C ykazaHueM THIMA
pecypca <write> (4T€HUE/3aITUCH).

* void request( bool write = false, long tm = ( ); — 3amnpoc pecypca B YKa3aHHOM peXuMe <write>
(uTeHMe/3aInCh).
* void release( ); — OcB0OOOXIEHHUE pecypca.

16.3. Il1ab0H (AutoHD)

IMy61u4HbIE METOBI:
* AutoHD( ), — Vaunmanu3aius 6e3 NpUBSI3KHA K OOBEKTY.
* AutoHD( ORes *node, const string &who = "" ); — VHunmanuzanus ¢ IpuBsI3Koi K 00beKTy <node>.
O6nexT gomxken conepxath pyakino AHDConnect() u AHDDisConnect().
* AutoHD( const AutoHD &hd ); — Konupyromuii KOHCTPYKTOP.
* template <class OResl> AutoHD( const AutoHD<OResl> &hd s ); — KoHcTpykTop npuBeaeHUS
TUTIOB B 0€30IMacHOM pexuMe npuBeacHus (mocpeactBom dynamic cast). Bo3BpamaeT cBOOOTHBINHM
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pecypc B ciydae HEBO3MOKHOCTH MTPUBEICHHS.

* ORes &at( ) const; — Ilonyuenne oObEKTa 32 PECYpCOM.

* AutoHD &operator=(const AutoHD &hd);, — KonupoBaHue pecypcoB.

* bool operator==(const AutoHD &hd); — CpaBHeHHE 00BEKTOB 32 PECYPCOM I10 yKa3aTelto.
* void free( ); — OcBobOoX1eHUE pecypca.

bool freeStat(' ) const; — Ipu3Hak «Pecypc cBOOOICHY.

16.4. O0BbEKT CTPOKH C J0CTYIOM, pa3aeéHHbIM pecypcoM (ResString)

I[IyOoiu4uHbIE METOABI:

* explicit ResString( const string &vl = "" ); — VHUIIManu3amusi CTPOKH ¢ YKa3aHHBIM 3HAYCHUEM <v[>.
* ResString &operator=( const string &val ); — OyHKIIUS HEIBHOTO TIPe0Opa3oBaHus U3 std. . string.
* operator string( ); — OyHKIUS HEIBHOTO MPEoOPa30BaHUsI B Std.  string.

* size_t size( ); — Pa3mep CTpoOKH.

* bool empty( ); — Ctpoka mycra.

* void setVal( const string &vl ); — Y cTaHOBKa 3HAYEHUS CTPOKH B <v[>.

* const string &getVal( ); — Ilony4yeHune 3Ha4YEHUS CTPOKH.

* const string &getValRef( ); — IlomydyeHue mnpsMOil CCBHUIKM Ha CTPOKY std.:string. Pecypc
UTHOPHUPYETCS B CIy4ae MCIONIb30BaHUsI 3TON PpyHKINN!
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17. Opranusanus ¥ CTPYKTYpa 0a3bl JaHHBIX KOMIIOHEHTOB
CUCTEMBI

V3nb1 u noacucteMsl cuctembl OpenSCADA MoryT uMmeth coOcTBeHHbIe Tabnuipl B b1 11s xpanenus
CBOMX JIaHHbIX. [Ipu 3TOM cTpyKTypa Tabnui HHAUBUAYadbHA U onpenensercs oobekroM <TConfig>. Y3mbl
¥ TIOJICUCTEMBI TOJDKHBI CO3/1aBaTh M KOHGUTypupoBaTh 00bekT <TConfig> mox cBou TpeOOBaHUS.

17.1. CucreMHBbIe TA0JUIBI

Cucrema OpenSCADA wumeer nBe cucremuble Tabmuusl BD u SYS. Tabnuna BD conepxut 3anucu
3apeructpupoBaHHbIX bJl, a Tabmuma SY'S coaepKuT AaHHbIE 00IIECUCTEMHBIX TapaMeTPOB.

Tadauua 7. CtpykTypa TabauIsl o0ecucTeMHbIX mapameTpoB (SYS).

IMons3oBaTens <user> | Haentnduxarop napamerpa <id> 3HauyeHne nmapamerpa <val>
root /DemoStation/MessLev 0
user /DemoStation/Workdir /mnt/home/roman/work/OScadaD/share/OpenScada
user /DemoStation/Ul/QTStarter/StartMod  |QTCfg
Ta6auua 8. CtpykTypa Tabnuis! 3aperucTpupoBanHbix b1
Konuposka
HUnentnduxarop | Tun B Onncanne Bxarouars
Nma <NAME> Anpec <ADDR> cogep:xxkumoro bBJ1
<ID> <TYPE> <DESCR> <CODEPAGE> <EN>
. bubnnoreka server.diya.org;roman;1234
LibBD MySQL byHxUMi 56;0scadaUserLibs KOI8-U I
AnastModel SQLite Monens ATJIKC /DATA/AGLKSModel.db [UTF8 1
server.diya.org;roman; 1234
GenDB MySQL  |OcnoBnas bJ] 56:0scadaDemoSt KOI8-U 1

17.2. Tabauubl noacucremMbl «COOp JTaHHBIX)

KoHTtposnepsl (MCTOUYHMKM JaHHBIX) HojcucTeMbl «COOp AaHHBIX» XpaHATCS B TabIuIaX CBOMX
noacucteM ¢ umeHeM DQA_ <ModName>. CTpyKTypsl 3THX TaOJWI[ MOTYT 3HAYUTEIHHO OTIMYATHCH,
OJIHAKO Yy BCEX HMX IPUCYTCTBYIOT oOs3arenbHble mosd. OOmas CTpyKTypa Taliul KOHTPOJUIEPOB
npeJcTaBieHa B Tabmuie 9.

Tabauua 9. O6mas cTpykTypa Tabaul KOHTpouiepoB nojacucreMsl «Coop aanHbx» (DQA <ModName>).

Hnentudpuxarop |HMms KoHTpoJLIepa Brarouars | 3anyckats | UHAUBUAYaTbHBI
nucanue <DESCR>
<ID> <NAME> Omncanne <DESC <ENABLE>| <START> | e napamerpsi
. |COOp maHHBIX U3 aKTHBHBIX
ABTOMaTHYECKHI
AutoDA HMCTOYHHUKOB C aBTOMaTHYECKuUM |1 1
HUCTOYHHUK
UX BBISIBIICHHEM.

Tarxoke kak U TabaKIIa KOHTPOJUIEPOB, TAOIHUIIBI TAPAMETPOB IS PA3IMYHBIX TUIIOB HCTOYHUKOB JAHHBIX
MOTYT 3HAUUTEJILHO OTJIMYATHCS, HO TAKXKe UMEIOT 00s13aTeNbHble 1osist. Kpome oTiingust, XapakTepHOro Jyist
TUMNA UCTOYHUKA JaHHBIX, TaONMIBl MapaMeTpoB €mE€ MOryT OBITh pa3HbIMU JJsl Pa3lIMYHbIX THUIIOB
napametpoB. O01ast CTpyKTypa TabJIUIlbl TapaMeTpoB IpuBezeHa B Tabnure 10.

Ta6auna 10. Obmas cTpykTypa TalaHIl mapameTpoB nojcucTeMbl «COOp JaHHBIXY.

Indp napamerpa HNmsa napamerpa Onucanne napamerpa Bxawouars HNupuBuayaabHblie
<SHIFR> <NAME> <DESCR> <EN> napamMerpbl
P3 P3 JlaBnenue Ha quadpparme |1

Kpome KoHTpoiIepoB W mapaMeTpoB mojacuctema «COOp HaHHBIX» COACPKUT MAOIOHBI TTapaMeTPOB.
[[Ta6i0HBI TApaMETPOB CTPYIIHPOBAHBI MO OMOIMOTEKaM IIA0JIOHOB U XPAHATCS B TaOIHMIAX TPEX TUIIOB:
tabnuma 6ubauorexk mabdnoHoB (ParamTemplLibs) Tabmuma 11, Tabnuna mabioHOB mapamMeTpoB TadIUIa
12 u Tabnuia napameTp madioHoB Tabnuua 13.
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Taoauna 11. CtpykTypa Tabnuipl OMOIMOTEK MA0IOHOB.

HNpentuduxarop
<ID>

HNmsa <NAME>

Onucanune <DESCR>

Taoauna B/l 6uéanorexku
<DB>

base

Ba3oBrle 111a010HEI

bubanoreka 6a30BBIX 1a0JIOHOB

tmplib_base

S7

bubnmoTeka mrabaoHOB /ISt KOHTPOJIIEPOB CEPUH
Siemens S7.

tmplib_S7

Taoauna 12. CtpykT

pa TabauIBl MA0JIOHOB.

TekceT nmpoueaypbl MAGJI0HA
HNnentupuxkarop <ID> | Uma <NAME> Onucanune <DESCR> <PROCRAM>
digAlarm Juckp. curHan CHrHATM3AL 10 AMCKPETHOMY JavaLikeCalc.JavaScript
napamerpy
simpleBoard Ipocteie POPMHPOBAHHE MPOCTHIX MPAHHIL AU JavaLikeCalc.JavaScript
TpaHUIIBI AHaJIOTOBOTO CHTHAJIA.

Tadauna 13. CtpykTypa TaOIHIIBl TapaMeTPOB MAOJIOHOB.

HNnenTupuxarop HnenTupukarop st <NAME> Tun diaru 3HayeHHne Ho3unus
madaona <TMPL_ID> | mapamerpa <ID> <TYPE> | <FLAGS> <VALUE> <POS>
digAlarm in Bxon 3 144 2
digitBlock cmdOpen Komanpna otkpeitusa |3 161 IMapamerp:com |0

17.3. Tabauubl nogcucrems! “Tpancnoprer”

[Toncucrema “TpaHcniOpThl” NEIUTCS HA BXOMSIIME M MCXOISIIME TpaHCHOpThl. J[is Kakaoro Ttuma
TPAHCIIOPTOB CYIIECTBYET CBOs TabnHIla ¢ COOCTBEHHOW CTpPyKTypoul. MmeHa TabmuI[ COOTBETCTBEHHO:
Transport In u Transport Out. TaGmuibl MOTYT JOMONHATHCS TOJISAMH, XapakTEPHBIMH [JIsi THIA

TpaHCcHopTa.

Tadauua 14. Ctpykrypa Tabnuipl Bxoasimux TpancnoptoB (Transport in).

HUnentupuxarop Tun HNmsa Onucanue Anpec IIporokoa SaH}LCKaT Hﬂil;iﬁag;‘x’:bw
<ID> <MODULE>| <NAME> | <DESCRIPT> | <ADDR>| <PROT>
<START>| TpaHcnOpTOB
Work web transport .
webl Sockets Web 1 for proced http ;COP 1000 HTTP 1
requests. ’
Self SelfSystem |TCP 1 Test TCP input Sockets TCP::10001: 1
socket! 1
Ta6auna 15. Ctpykrypa Tabmuis! ucxoasmmux TpaacnoptoB (Transport out).
HNnentudpuxarop Tun Hmsa Onucanne A <ADDR> 3anyckars| UHauBUAYya bHbIE MOJIS
<ID> <MODULE> | <NAME> | <DESCRIPT> | */P¢¢ <START>| THINIOB TPaHCIOPTOB
tep_ol Sockets TCP Out 1 | Output TCP TCP:10001 |1
- transport 1

Jlis uenTpanuzoBaHHOro onucanus nepedyns BHemHUX OpenSCADA craHuuii ucnosib3yercs: Tabiauna
BHelHUX XocToB (CfgExtHosts). CtpykTypa 3Tol Tabaulis! npuBeaeHa B Tadauie 16.

Ta6auna 16. Ctpykrypa tabmuiel BHemHIX OpenSCADA xoctoB (CfgExtHosts).
IToan30oBarenn Anpec MMoab3oBartens |[laposab moJb3oBaresist
CHCTEMBI Wnentuguiarop Uvin Tpaucnopr YAAJ€HHOT0 | BHEIIHEro XocTa BHEIIHEro XocTa
<OP_USER> <ID> <NAME> | <TRANSP> | i1a <ADDR>  <USER> <PASS>
tep_ol Sockets TCP Out 1 |OWPUTCP Irep 0001 |1
- transport 1
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17.4. Tabauubl moacucreMsbl “ApxXuBbl”

[Toacucrema “ApxuBBI” CONEPKUT TPU TAOIUIBI ¢ GUKCUPOBAHHBIMU IMEHAMU:
- ApxuBsl 3HaueHmii: Archive val;
+ ApxwuBaTtopsl 3HaueHui: Archive val proc;
- ApxuBaropsl coobmenuii: Archive mess_proc.

Ta6HI/IHBI ApXUBATOPOB MOT'YT JOMOJHATHECA IMOJIAMHU, XapaKTCPHBIMU JJId KAXXAO0TO THIIA apXHUBaTOpa.

Ta6auua 17. Ctpykrypa Tabnuiel apxuBoB 3HaYeHHH (Archive val).

Hnent Pexum Hepuonnyu Iepeyenn
HUcTounuk Tun Pa3mep
upuxa| MHNmsa | Onucanue | 3amyckaTh | HCTOYHHKA snavenmit | snavenmii | MOCTP Gydepa 00CTYKHMBAIOINUX
Top |<NAME>| <DESCR> | <START> | 3HaueHuii Oydepa apXuBaToOpoB
<ID> <SrcMode> <Source> | <VTYPE> <BPER> <BSIZE> <ArchS>
DAQ.Syste
g;llggo 1 1 m.AutoDA 4 1 100 FSArch.1s;DBArch.
i .CPULoad. 1m;FSArch.1m;
load
. FSArch.POMP_200
ail dP 0 0 4 0.0001 100 70301:FSArch.Is:
Ta6auna 18. CtpykTypa Tabmauisl apxuatopoB 3HaueHui (Archive val proc).
Ilepuon
termugue T | Omcanne Saman e P apuinape ey
arop <ID> | *P P3| .NAME> | <DESCR> | <START>| P BaHus
<MODUL> <V_PER> <A PER> 2PXUBaTOpOB
Is FSArch OI[HS)CGKyH 1 ARCHIVES/VAL/ 1 60
JTHBIN Is
POMP_2007 ARCHIVES/VAL/
0301 FSArch 0 POMP 20070301 |2-0001 |60
Ta6auua 19. Ctpykrypa Tabnuiel apxuBaTopoB cooOmienuii (Archive mess_proc).
HIa6a0n NnpuBuayanb
I/lzllf:TT:p(lm apx::IaI;opa Nmsa Onmucanme | 3anyckarthb KaTeropuu cz)%(::::l];ﬁ Anpec HbIE M0JIS
<ID> <MODUL> <NAME> | <DESCR> | <START> CcO00IeHnit <LEVEL> <ADDR> THIIOB
I— <CATEG> apXuBaTOpPOB
OmmGKu ARCHIVES/
StatErrors |FSArh 1 /DemoStation* |4 MESS/stErro]|...
CTaHIUK o
/
NetRequsts |[FSArh Cerennre 1 DemoStation/Tra |1 ARCHIVES/ .
3aIPOCEHI * MESS/Net/
nsport/Sockets
17.5. Tadauusbl nmoacucremsl “besonacHocts”
[Togcucrema “be3omacHoCTh” COAEpKHT JBE TaOMWIBl: TaOMWIlAa  TOJIB30BAaTENEH  CHUCTEMBI
(Security user) u rpymni cucteMsl (Security grp).
Taoauua 20. CtpykTypa TaOIHIIBl TOJIb30BaTENeH cucTeMbl (Security user).
Nmsa <NAME> Onucanne <DESCR> IHapoas <PASS> N3o0paxenue <PICTURE>
root Cymeprosb30Bareib openscada
user ITonb3oBarens user

Ta6auna 21. CtpykTypa TabIuUIlBI TPYII MOJIb30BaTeNei cucTeMsbl (Security grp).

Hmsa <NAME> Omucanne <DESCR> IHoab3oBareau B rpynne <USERS>
root I'pynna cynepnons3oBatenei root;user
users I'pynna nons3oBateneit toot;user

17.6. CtpykTypa 0a3 JaHHBIX MOAYJIeH

Kaxaplit MOIysib MOKET MMeTh COOCTBeHHBIE Tabimibsl BJ] mis XpaHeHUs] MHIVMBHIYAIBHBIX JaHHBIX.
Crpykrypa tabmun bJ] moayneir moxer opMupoBaThcs CBOOOTHO, HCXO/S U3 BHYTPEHHHUX MOTPEOHOCTEH.
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18. CepBucHnbie pynkuun narepgeica ynpasiaeauss OpenSCADA

Cepsucnsle (pynkmuu — 310 uaTepdeiic nocryna k cucreme OpenSCADA nocpeactBom uHTepdetica
ynpasiennss OpenSCADA u3 BHemHHX cucTeM. J[aHHBIM MEXaHU3M MOJIOKEH B OCHOBY BCEX MEXAHU3MOB
oomena BHyTpu OpenSCADA, peann30BaHHBIX MOCPEACTBOM CIAObIX CBsA3EH M CTaHAAPTHOTO MPOTOKOJIA
oobmena OpenSCADA. OCHOBHBIM €ro MpEeUMYIIECTBOM SBIISIETCA NpUOpUTETHass o00paboTka U
BO3MOXHOCTb HCIIOJIb30BaHMsI HECTAaHIAPTHOW YMAKOBKHM JaHHBIX. [[ng nocTyma K OOBIYHBIM JIaHHBIM
MOYKHO MCIIOJIb30BaTh CTaHAAapPTHBIE KOMaH bl MHTEpdeiica yrpaBaeHHs.

18.1. I'pynmoBoii 10CTyl K 3HAYeHUAM aTPpUOYTOB mapamMeTpoB noacucremst «Coop
AAHHBIX», a TAKKe K AeTaJIbHOU UHGOpMALUU

JlaHHbIe 3ampOCHI MO3BOJIAIOT MOJYYUTh AETANbHYI0O MH(pOpMalMI0 O Mapamerpax nojacucteMsl "Coop
JaHHBIX", 3aIIPOCUTH 3HAUYEHHUS BCEX aTpUOYTOB MAapaMeTPOB, a TAKXKE BBIIOJHUTH IPYIIIOBYIO YCTAHOBKY.
JeranbHas nHPOpMaLUsA 0 3apocax NpuBeieHa B Tadbaure 23.

Tadauua 23. ATpuOyThel KOMaH/I 3aIIpoca aTpuOyYTOB MapaMeTPOB MOACUCTEMBI «COOp TaHHBIX»
Id Nms 3HayeHue

Komanoa 3anpoca ungpopmayuu 06 ampubymax napamempa:
<list path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%:?2fattr'/>

s B oTaenbHbIX TETax BO3BpAILAeTCs
<el id="1atr"/> Nudopmanus arpudbyToB : paill

uHpopmarus 06 arpudyTe.

. CHMBOJIBbHBIN HIEHTU(DUKATOP OTIEIBHO

id Nnentuduxatop arpudyra . b p Ot
B3STOT0 aTpudyTa.

nm Nwmst atpubyta Nwms otaenbHO B3sTOTO aTprlyTAa.

flg ®naru atpubdyra drary OTIEIBHO B3SATOIO aTpuoOyTa.

tp Tumn atpubyra Tum oTaensHO B3ATOTO aTpudyTa.

. OO6nacTh 3HAaYEHUH OTIEIBHO B3STOTO

vals Ob6nactp 3HaueHU aTpudyTa.
aTpuOyTa.

names Wwmena 3nauenunii atpudyra 1yis Hmena 3Haue€HU OTIENBHO B3SITOrO aTpudyTa

BBIOOPOYHOTO THIIA. JUUIsl BBIOOPOYHOTO THTIA.

Komanoa 3anpoca 3nauenuii 6cex ampubymos napamempa:
<get path="/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2fattr" />

B oTnenpHBIX Terax Bo3BpalaeTcs 3HaYCHUE
aTpuOyTOB.

Komanoa ycmanoexu snavenuil ykazanuvix ampubymoe napamempa.:

<set path="/sub_DAQ/mod_{SRC}/cntr {CNTR}/prm_{PRM}/%2fserv%2fattr" />

B oTnenpHBIX Terax yka3blBaloTCs 3HaUEHUE
aTpuOyTOB.

<el id="1atr">val</el> |3nauenus atpudyTOoB

<el id="1atr">val</el> |Yka3biBatoTCs 3HaU€HUs aTpUOYTOB
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18.2. locTyn K apXUBHBIM JAHHBIM APXMBOB COO0IICHNH

Jlyist 3ampoca ¥ yCTAaHOBKH JJAHHBIX apXHBa B MOJICUCTEME apXHWBUPOBaHUS OOBEKTa apXUBa COOOIICHHIA
npenycMoTpeHa komanma <info path="/sub Archive/%2fserv%2fmess"/>, <get path="/sub Archive/
%2fserv%2fmess"/> u <set path="/sub_Archive/%2fserv%?2fmess"/> mis 3anpoca uapopmanuu od apxuse,
3HAYCHUI apXWBa M YCTAHOBKU 3HAYCHUMN B apXUB, COOTBETCTBCHHO. J[eTaqbHOE OnMcaHue JTaHHBIX KOMaH]
MpeJICTaBIeHO B Ta0nuie 24.

Tabauna 24. AtpulyTsl KOMaH] 3anpoca HHPOpMaUU 00 apXHUBE 3HAUCHUH U APXUBHBIX JAHHBIX
Id ‘ Umsa ‘ 3HayeHune
Komanoa sanpoca ungpopmayuu 06 apxuse: <info path="/sub_Archive/%2fserv%2fmess' />

YcTraHoBKa UMEHU
arch ApXuBaTop apxuBa, AJii KOTOPOro OMPEACIATh MapaMeTphl.
apXuBaTopa apXuBa

KoHTposnb BepHbI
end apxuBa B JJaHHOM
apxuBarope

B pesynbrate 3ampoca ykaspIBaeT Ha peallbHyIO0 BEPIIUHY
apXxuBa COOOIICHHI B JAHHOM apxuBarope <arch>.

Kontposs riryOuns!
B pesynbraTe 3ampoca ykasblBaeT Ha pealibHYIO INyOuHY apXHuBa

beg zgiﬁizTig:HHOM COOOIIEHUH B JAHHOM apXuBaTtope <arch>.
Komanoa 3anpoca apxusnvix u/unu mexywux oannvix: <get path="/sub_Archive/%?2fserv%2fmess'' />
tm VYcraHoBka BpeMeHun  \Bpewms BepiinHbl 0s10Ka apXuBa COOOILEHUH.
YcraHoBKa BpeMEeHH
tm_grnd OCHOBaHUsI/Havdaa Yka3bIBaeT OCHOBaHHE/HAYAI0 apXHBa.
apxuBa

VYka3bIBaeT, y KAKOT0 apXuBaTopa 3alpaiiiBarh 3HaYeHus1. Eciu
YcraHOBKa apXuBaTopa |apXuBaTop HE yKa3aH, TO 3alpoc OyAeT MPOU3BOIUTHCS

arch apxuBa MOCIIEZI0BATEIBHO Y BCEX apXUBATOPOB C UCKITIOYCHUEM
TyOTHKATOB.
cat yCTaHOBKaVKaTempHH VYKa3bpIBaeT KaTeropio/IIadIoHbI 3alpaIlIiBaeMbIX COOOIICHHIA.
cooOmeHni
lev YcraHoBKa ypOBHS VYKa3pIBaeT ypOBEHb BaXKHOCTH COOOIIECHUH, /11 KOTOPOTO U
BaKHOCTH BBIIIIE TIOJy4aTh COOOIIEHUSI.
<el>{mess}</el>|CooOmieHus B oTnenpHBIX Terax BO3BpAIIAIOTCS COOOIICHHUS.
Bpems coobmenus
time, utime |(CEeKyHIBI, Bpewmst oTaenpHO B3STOTO COOOIICHMS.
MHUKPOCEKYH/IbI)
cat Kareropus coobmenus [ Kareropust OTae1bHO B3ITOTO COOOIICHUSI.
lev YpoBeHb CoOOIICHUST | YPOBEHB OTIEIHHO B3ATOTO COOOIIEHUSI.
Komanoa ycmanoexu apxusnvix oannvix. <set path="/sub_Archive/%?2fserv%2fmess" />
<el>{mess}</el>|Coobmmenus B oTnenpHBIX Terax yKasbIBaroTcs COOOIIECHHS Ul yCTAHOBKH.
Bpewmst coobmienms
time, utime |(CeKyHbI, Bpemst 0T11es1bHO B3SITOTO COOOIEHUS.
MUKPOCEKYH/IbI)
cat Kareropus coobmenus: [ Kareropust OTenbHO B3ITOTO COOOIIEHUSI.
lev VYpoBeHb co00LIeHH | YPOBEHb OTJEIBHO B3SITOTO COOOILEHHS.
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18.3. locTyn K apXUBHBIM JJaHHBIM APXMBOB 3HAYCHUI

s 3ampoca JaHHBIX apXvBa B TOACHCTEME apXMBHPOBAaHUS OOBEKTa apXWBa 3HAYCHHUS M OOBEKTE
aTpubyTa TapaMeTpa MOJCHUCTEMBI cOOpa IaHHBIX MpeaycMoTpeHa komanma <info path="{a p addr}/
%2fserv%2fval"/> u <get path="{a p addr}/%2fserv%?2fval"/> nns 3ampoca undbopmanuu o0 apxuBe u

3HAUEHUH apXuBa COOTBETCTBEHHO. ATpPUOYTHI IaHHBIX KOMaHJ, MPEAYCMATPUBAIOIINE pPAa3THUYHBIC
MEXaHU3MBI 3aMpoca, MpeICTaBlIeHbI B TabuIe 25.

Tabauua 25. AtpulyTsl KOMaH] 3anpoca HHPopMauu 00 apXHUBE 3HAUEHUH U APXUBHBIX JAHHBIX

Id

Nma

3HauyeHune

Komanoa sanpoca ungpopmayuu 06 apxuse: <info path="{a_p_addr}/%2fserv%2fval'/>

YcranoBka UMEHU

arch ApXxuBaToOp apXuBa, AJi1 KOTOPOTO ONPEIEISTh TapaMeTPHI.
apxuBaTopa apxuBa p pap 2 A p pedl p p
Kontpons Bepmnabl  |B pesynbTare 3ampoca ykas3bIBaeT Ha peaJIbHYI0 BEPILNHY apXHUBa
end apXvBa B JAHHOM 3HAYCHUH B TaHHOM apXxuBaTope <arch>.
apxuBarope B ciyuae oTcyTcTBHs apxuBa aTpuOyT ycTaHaBiauBaercs B <07
Kontposs riyOuHs! B pesynbraTe 3ampoca ykas3bIBaeT Ha peasibHyI0 IIyOuHY apXuBa
beg apXvBa B IaHHOM 3Ha4YeHHH B JaHHOM apxuBarope <arch>.
apXuBaTtope B ciydae oTcyTcTBuUs apxuBa aTpuOyT ycTaHaBnuBaeTcs B “07.
KoHntpois B pesynbTaTe 3ampoca yka3pIlBaeT Ha PEAIbHYIO IEPUOANYHOCTD
per NEepUOIMYHOCTU apXHBa 3HAUYEHUI B JaHHOM apxuBaTope <arch>.
B JJaHHOM apxuBaTope |B ciydae oTcyTcTBUS apxuBa aTpuOyT ycTaHaBiuBaeTcs B “07.
KonTpons tuma BosBpariaer koj Trra 3HaYeHHH apXuBHBIX JaHHBIX: 0 — Boolean, 1
vtp 3HAYCHUU — Integer, 4 — Real, 5 — String. TonbKo JaHHOE CBOKWCTBO JOCTYITHO B
apxuBa/mapaMerpa cilyuae 3ampoca y napamerpa 0e3 apxusa!

Komanoa 3a

npoca apxuenvix u/unu mexywux oannoix: <get path="{a_p_addr}/%:2fserv%?2fval" />

YcraHoBKa U KOHTPOJIb

Bpewmst 3anpammBaemMoro 3HaueHusI WM BEPIIMHBI OJI0Ka apXUBa
3HaueHuil. Ecnu arpuOyt He ykazaH wiu paseH “0”, To BO3BpalaeTcs

tm BpeMCHH nocieiHee 3HayeHne. 3HaueHue JaHHOTO aTpudyTa yCTaHaBIMBAETCS
B 3HAUE€HHUE BPEMEHHU MOJIYYEHHOT0 3HaYECHHUsI WM BEPLIMHBI OJI0Ka
ApPXUBHBIX JIaHHBIX.
YcTraHOBKa M KOHTPOJIb | YKa3blBaeT OCHOBaHUe/Havyao apxuBa. Eciu atpuOyT He yKazaH Win
tm_grnd BPEMEHHU paBeH “0”, TO IPOU3BOAMUTCS 3alIPOC OJAHOIO 3HAUEHUsI. 3HAUECHUE
- OCHOBaHHUs1/Hayvaia JAHHOTO aTpuOyTa YCTaHABIMBAETCS B 3HAUCHHE BPEMEHU OCHOBAHUS
apxuBa 0J10Ka apXUBHBIX JAHHBIX.
[TeprnomuuHOCTh 3anpaniMBaeMbIX 3HaueHu. Eciu atpubyT He
yKa3aH, paBeH “0” WM MEHbIIIE YeM pealibHasi IEPUOJUIHOCTh
YcTaHOBKa M KOHTPOJIb |apXMBa, TO 3HaUEHUs OyIyT BO3BPALIATHCS C peabHON
per NEePUOAUYHOCTH NEPUOANYHOCTHIO apXHBa U 3HAYECHHUE JTaHHOTO aTpuoOyTa
MI0JIy4a€MBbIX 3HAYEHUM |YCTAHOBUTCS B 3HAUYEHUE PEaJbHOU NEpUOANYHOCTH. Eciin 3HaueHue
aTpuOyTa O0JbIIe PeaTbHOU MEPHOINIHOCTH, TO 3HAUCHUS apXUBa
OyZyT yCpEeIHAThCS K YKa3aHHOW NePUOJIUYHOCTH.
VYka3bIBaeT, y KaKoro apXyuBaropa 3arpalinbarh 3HaueHus. Eciu
apXxuBaTOp HE yKa3aH, TO 3alpoc OyIeT MPOU3BOAUTHCS
IIOCJIE0BATENBHO C IPUOPUTETHOCTHIO OT JIyUIIEro K xyauemy. Mms
apXuBaTOpa, y KOTOPOIO MOJIy4yeHbl 3HaU€HUs, Oy/IeT yKa3aHHO B
JTAHHOM aTpuOyTe npH Bo3Bpate pe3ynbrata. Eciu apxusarop amns
arch YcTaHOBKa M KOHTPOJIb |JAHHOTO ITapaMeTpa HE YCTAaHOBJIEH WIIM TAaKOI'O apXUBaTOpa HET, TO

apxuBaTOpa apXuBa

3HAYCHHUE JJaHHOTO aTpuOyTa OyaeT oOHyseHo. B ciyuae
BBITIOJTHEHHE 3aMpoca, IEPECeKarIIero HECKOJIBKO apXUBaTOPOB,
BBITIOJTHSIETCSI 00paboTKa TOIBKO TIEPBOTO apXUBATOPA C YKa3aHUEM
€ro IMEHU U Pa3MEPHOCTH B COOTBETCTBYIOMIMX aTpuOyTax. s
3arpoca JaHHBIX TMOCIEIYIOUINX apXHBATOPOB 3aIPOC TIOBTOPSETCS
OTTAJIKMBASCh OT Pa3MEPHOCTH MPEIBIAYIIETO 3arpoca.
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Id

HNma

3HaueHue

VYka3biBaeTcs GopMa, B KOTOPOH jKeNaTeNIbHO MOIy4aTh JaHHbIE
apxuBa. [IpegycMaTpuBarOTCs CIEAYIONTUE PeKUMBI/POPMBI
nepeaayn JaHHbIX apXHWBOB:
0 — IlpocTas 3anMCh: OJJHO 3HAYEHUE - OJIHA CTPOKa Oe3
YIIAKOBKHM CMEKHBIX 3HaU€HUH. B ciryyae apxuBa cTpok
3HAUEHHUS KOJUPYIOTCS HA IIPEAMET UCKIFOYEHUS] CUMBOJIOB
nepeBoja crpoku. [Ipumep popmel 3anucu:

34.5678
23.6543
65.8754
VYcTaHOBKA M KOHTPOJIb
34.6523
mode pexuma nepeaadn
JIAHHBIX apXUBA 1 — YrnakoBaHHas 3aMKCh MO MPUHIUITY CBOPAYMBAHUS
p CMEKHBIX 3HAUEHUI: OJTHO 3HAYECHUE - OJIHA 3anuch. [lepen
KQ)K]IbIM 3HaYE€HUEM YKa3bIBA€TCs €r0 MO3ULIMOHHBIN HOMEp,
OTAENEHHBIN TPOOETOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 — MaccuB OMHapHBIX HEYaKOBAaHHBIX 3HAUECHUH,
koaupoBaHHbIH Mime Base64. He MoxkeT ObITh MCTIONIB30BaH
JUJISL CTPOKOBBIX apXHUBOB.
Yka3bIBaeT, ¢ KAKOM TOYHOCTBIO MIEPEAABATH TAHHBIE 3HAYCHUI
YcranoBka TOYHOCTH A 1
real prec BelecTBeHHoro tumna B pexume "0" u "1". [lo ymonuanuro sta
BEILIECTBEHHBIX YHUCEI
TOYHOCTBH COCTaBJISIET 6 3HAUAIIUX ITUQDP.
round perc VYcraHoBKa nmponeHTa | YKa3bpIBaeT MPOLEHT OKPYIVIEHUS] CMEXHBIX YMCIIOBBIX 3HAUCHUH, 15

OKpYTJICHHS

pexxuma “17.
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19. API moayJieit MOAYJIBHBIX MOJACUCTEM

Monymu B cucreme OpenSCADA peanmsyioTcss B BHIE pasfeisieMblx Oubmmorek. Kak yxe panee
YIIOMHHAJIOCh, OJTHA TaKas OMOJIMOTEKa MOXKET coJepkaTh MHOKecTBO Moayien moacucteM OpenSCADA,
(haKkTUYEeCKH BBICTYTIast B PO KOHTEHWHEpa.

[lepBpiM 1miarom mnpu nonkiaroueHun pasnensembix (SO — shared object) Oubnmorex sBnseTCs
HNOJKIIOUeHNe (QYHKIMH MHUIMANU3aUUU. DTH (QYHKIHMU JOJDKHBI OBITH ONpeneneHbl Kak oObruHble “C”
(YHKIMY 17151 UCKITIOUEHUS HCKaKeHHsT UMeH (PyHKIi. OOBIYHO 3TO JeTaeTcs CIeAYIOINUM 00pa3oM:

#ifdef MOD INCL
//HyXHO yKas3HBATbH TOJIBKO B Cllydyae [OANEPXKM MONYJIEM BO3MOXHOCTH
//BIuHKOBKM B saOpo OpenSCADA
TModule: :SAt bd DBF module( int n mod )
#else
TModule: :SAt module( int n_mod )
fendif
{
//PopMMpPOBaHME ONMCATEJIeN MOOyJel M3 CHOUCKa
//OOCTYNHEX B pas3meiigeMol OMOIMOTEeKe.

}

#ifdef MOD INCL
//HyXHO yKas3bHBAaTh TOJIBKO B CJllydyae MNOAINEPXKM MOIYJIEM BO3MOXHOCTM
//BIVHKOBKM B saripo OpenSCADA
TModule *bd Tmpl attach( const TModule::SAt &AtMod, const string &source )

#else
TModule *attach( const TModule::SAt &AtMod, const string &source )

#endif
{

/ /TIOOKJIOUNTE yYKa3aHHEM MOIYJIb
}
}
// cuT

@®yHKUMH VI padoThl ¢ pa3aenseMoi ON0IN0TEKONM:

TModule::SAt module( int n_mod ),
OyHKIMS MpeIHa3HauCHa IS [TOCIeI0BATEIBHOTO OMpoca HHPOPMAIIMK O MOIYJISAX, COACPIKAIIUXCS
B SO 6ubnmoteke. [lapamerp <n_mod> yka3biBaeT Ha MOPSAKOBBI HOMEp 3alpaliiBaeMOro MOIYJISI U
JIOJDKEH TIepeOupaThes, HauMHas ¢ Hyisl. B ciiydae OTCYyTCTBUS MOIY/IS C JaHHBIM HACHTH()UKATOPOM
GyHKIHSA JOJDKHA BO3BpalllaTh CTPYKTYPY C HMMEHEM MOMAYJIsS HYJICBOM JJIMHBI, YTO M CIYKHT
OKOHYAHHUEM IPOIECcCca CKAHUPOBAHMUS.

TModule *attach( const TModule::SAt &AtMod, const string &source );
[MoxkiroueHue K yKa3aHHOMY MOTYJIIO.

[TpakTnyecku Bce (YHKUMU M JaHHbIE CUCTEMBI cBelieHbl B API-cuctembl, onmmchiBaeMOro B JaHHOM
nokyMeHnTe. OHaKO AJisl YIPOILIEHUS M YCKOPEHHUs Mpolecca HaluCaHus MOJyJied OCHOBHBbIE (DyHKLHH,
nepeorpeieNiieMble B MOIYJISIX, IPUBEIEHBI B Ta0nuie 22.
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Ta6auua 22. OcHoBHBIE (PYHKINH, UCTIONB3YIOMIMECS TIPU CO3JaHUN MOJYJIeH

Oo6mee API
API oobekTa (TCntrNode):
« virtual void load (' ); — 3arpy3ka o0beKTa U3 XpaHUIUIIIA.
« virtual void save (); — CoxpaHeHrue 00bEeKTa B XpaHWJIHUIIIE.

Oo6uree API moay.Jeii (TModule):
Ampubymol:

string mld; — VIneHTudukaTtop MOIYIA.

string mName,; — VIMs Moynsl.

string mDescr; — OnucaHue MOIYJIsL.

string mType; — Tun monmyns.

string mVers, — Bepcust monys.

string mAutor;, — ABTOp MOAYS.

string mLicense;, — JIuueH3usa Moyns.

string mSource; — VICTOYHUK/TIPOMCXOKICHUE MOTYJISI.

Memoowi:
« virtual void modStart( ); — 3amyck MOIys.
« virtual void modStop( ); — OcTaHOB MOJTyJIA.
« virtual void modlnfo( vector<string> &list ); — CnHCOK IOCTYIHBIX JIEMEHTOB HH(OpMAIIUU O

monyne. [IpenmycMoTpeHs! cneaytome HHPOPMAIIMOHHBIC YJIEMEHTHI:

Module — naeHTHpUKATOP MOITYIIS;

Name — ToKanM30BaHHOE UM MOJYJIS;

Type — tun moxyns;

Source — UCTOYHUK MOMYJIsl (KOHTEHHED);

Version — Bepcust MOIYIIS;

Author — aBTOpa Moy,

Description — omnucaHue MOIYIS;

License — murieH3ust MOJTyJIS.

virtual string modInfo( const string &name ); — 3anpoc yKa3aHHOTO 3JIeMEHTa HH(pOpMaLUH.
virtual void perSYSCall( unsigned int cnt ); — BBI30B U3 CUCTEMHOTO TIOTOKA, C IEPUOIUYHOCTHIO
10 cexyHa ¥ CEKYHJIHBIM CUETUUKOM <cnt>.

void postEnable( int flag ); — IlonkmoueHne MOIYIS K JMHAMUYECKOMY JEPEBY OOBEKTOB.
void modFuncReg( ExpFunc *func ); — Peructpanus skciopTupyeMoit (yHKIIHH.

API monyJieit noxcucremsi “B/1”.

Tun B/l (moromoxk ot TTipBD):

virtual TBD *openBD( const string &id ); — OTkpbITh/co31aTh B/I.

B/l (moromok ot TBD):

virtual void enable( ); — Bxirouenue b/I.

virtual void disable( ); — Otxnrouenue b/I.

virtual void allowList( vector<string> &list ); — Ilepeuenn Tabmui B B/I.

virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL, char intoTrans =
EVAL BOOL ); — OtmnpaBka SQL-3ampoca <reqg> Ha bJl u monyuenue pe3ynbrarta B BUIC
tabnuibl <th/>. [Ipu ycraHoBke <intoTrans> B true ajs 3ampoca OyIeT OTKPbITa TPAH3AKIINS, B
false Oyzmer 3akpsITa.

virtual void transCloseCheck( ) — Ilepnonnuecku Bei3biBaeMast (PyHKIMS JI IPOBEPKHU
TPaH3aKIUH U 3aKPBITUS CTAPBIX WIH COJEPIKAITIX MHOTO 3aIPOCOB.

virtual TTable *openTable( const string &table, bool create ); — OTKpBITH/CO3AaTH TAOTHUILY.

Tabauua (moromok ot TTable):

virtual void fieldStruct( TConfig &cfg ); — IlonydeHue CTpyKTypbl TaOJIHIIBI.

virtual bool fieldSeek( int row, TConfig &cfg ); — IlocnenoBarenbHOE CKAaHUPOBAHUE 3aMUCEN
TaOJIUIIBI.

virtual void fieldGet( TConfig &cfg ); — Ilonyuenue ykazaHHOMN 3aIHCH.

virtual void fieldSet( TConfig &cfg ); — YcraHOBKa yKa3aHHOW 3aITHCH.

virtual void fieldDel( TConfig &cfg ); — Y nanenue yka3aHHOHW 3aIlUCH.
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API monyneit noncucrems! "Tpancnoprst".

Tun tpancnopra (moromok ot TTipTransport):

« virtual TTransportln *In( const string &name, const string &db ); — Co31aTh/OTKPBITh HOBBIN
«BXOJSIIUI» TPAHCIIOPT.
« virtual TTransportOut *Qut( const string &name, const string &db ); — Co31aTh/OTKPBITh HOBBIN

«UCXOISIIUI TPAHCIIOPT.

Bxoasimuii tpancnopt (moromok ot TTransportin):
« virtual string getStatus( ); — Ctaryc unrepdeiica.
« virtual void setAddr( const string &addr ); — Y cranoBka ajgpeca TpancmopTa. Moxer
NePeonpeenaTbes st 00padOTKU U IPOBEPKHU crenu(rueckoro s Moayis Gopmara aapeca

TpaHCTIOpTA.
« virtual void start(); — 3aImmyck TpaHCIIopTa.
« virtual void stop(); — OcTaHOB TpaHCIIOpTA.

Hcxopasmmii tpancnopt (moromok ot TTransportOut):
« virtual string getStatus( ); — Craryc unrepdeiica.
« virtual void setAddr( const string &addr ); — Y cranoBka azgpeca TpancnopTa. Moxer
NEePeonpeeNaThes st 00pabOTKU U IPOBEPKHU crielM(pUUecKoro Ais Moayis opmara aapeca

TpaHCHOpTA.

« virtual void start( ); — 3arnyck TpaHcnopTa.

« virtual void stop( ); — OcTaHOB TpaHCTIOPTA.

« virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = (),
bool noRes = false ); — OTnpaBka JaHHBIX 4yepe3 TpaHCHOpT. Bpems oxunganus <time>

COCIMHEHUSI YKa3bIBACTCS B MIJTUCEKYH/IaX. <noRes> HCrobp3yeTcst MPOTOKOJIaMH ISt
MOHOTIOJIBHOTO OJIOKMPOBAHUS TPAHCIIOPTA HA BpeMsI padOTHI C HUM M HCKIIIOYEHUS! COOCTBEHHON
OJIOKMPOBKH (PYHKITHEH.

API monyJieit noacucrems! "Ilporokonant".

IIporokoa (moromox ot TProtocol):

« virtual void itemListIn( vector<string> &lIs, const string &curlt = "" ); — IlepedyeHn
MOJIEJIEMEHTOB Y BXO/ISIIIETO MPOTOKOJIA, €CIIM MIPOTOKOM MX IpeaycMaTpuBaeT. cmonb3yeTcs npu
BbIOOpE B KOH(UTYpallMi 00bEKTa BXOIALIET0 TPAHCIIOPTAa.

« virtual void outMess( XMLNode &io, TTransportOut &tro ); — llepenada nanusix B nepeBe XML
<in> ynaJ€HHON CUCTEME MIOCPEACTBOM TPAHCIIOPTA </70> W TEKYILIETO UCXOASIIETO MPOTOKOJIA.

« virtual TProtocolln *in_open( const string &name ) — OTKpBITB/CO3/1aTh BXOAHOU MPOTOKOJ.

Bxoaunoii nporokoJ (moromok ot TProtocolln):
« virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPHUPOBAHHOT'O COOOIIEHUS B IIPOTOKOI.

API monayJiei moacucrembl “Coop TaHHBIX”.

Tun xkontposiepa (moromok ot TTipDAQ):

- virtual void compileFuncLangs( vector<string> &ls ); — IlepedeHb A3bIKOB MOJIb30BATEIHCKOTO
IPOTrPaMMHUPOBAHHUSL, TTOIEPKUBAEMBIX MOJTYJIEM.

« virtual void compileFuncSynthHighl( const string &lang, XMLNode &shgl ); — 3amnpoc npaBui
HOJICBETKH CHHTaKcuca <shgl> yKa3aHHOTO S3bIKa M0JIb30BAaTEILCKOTO MPOrPaMMHUPOBAHUS
<lang>.

« virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); —
Komnumnsmust mons30BaTeabCKON MPOLEAYphl M CO3AaHus 00bEKTa UCTIONHEHHS (DYHKIMH 1151
YKa3aHHOTO SI3bIKa IT0JIb30BATEIILCKOTO IIPOrPaMMHUPOBAHUSL.

« virtual bool redntAllow( ); — Ilpu3HaK MOANEPKKI MEXAaHU3MOB PE3EPBUPOBAHUS MOYIIEM.
JIoIDKeH MPOCTO MEepeoTpeIeNIATHLCS M BO3BpaIaTh true.

« virtual TController *ContrAttach( const string &name, const string &daq db ); —
OTKpBITHE/TIOIKITIOYCHIE KOHTPOJUIEpa.
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KountpoJsuiep (moromok ot TController):
« virtual string getStatus( ); — BBI30B i Oy4eHUS CrIEU(DUIECKOTO CTaTyca KOHTPOJIIEpa.

« virtual void enable (' ); — BxiroueHne KOHTpoILIepa.

« virtual void disable (' ); — OTkiIt0ue€HUE KOHTPOJLIEPA.
« virtual void start_(); — 3amyck KOHTpoOJUIEpa.

« virtual void stop_('); — OcTaHOB KOHTpOJUIEpA.

« virtual void redntDataUpdate( bool firstArchiveSync = false ); — BpinionHeHHE Onepanuu
MIOJIYYCHUS TaHHBIX U3 PE3CPBHOM CTaHIIMU. BhI3bIBacTCS aBTOMATHYECKH 3a/1aueid 00CITyKUBAHHUSI
CXEMBI pe3epBUPOBAHUS U TIEPE]] 3aITyCKOM ISl CHHXPOHH3AIUH ApXUBOB C YCTAHOBJICHHBIM
napameTpoM <firstArchiveSync>.

« virtual TParamContr *ParamAttach( const string &name, int type ); — Co3naHue/OTKpPBITHE
HOBOTO TTapaMeTpa.

ITapamerp xonTposiepa (moromMok or TParamContr->TValue):

« virtual void enable( ); — BxiounTs napamerp.

« virtual void disable( ); — OTKII0YUTH TapaMETP.

- virtual void setType( const string &tpld ); — BpI3bIBaeTCs 17151 CMEHBI THITA TTapaMmerpa <tpld> u
MOXeET ObITh 00paboTaH B 00BEKTE MOAYJIS, IS CMEHBI COOCTBEHHBIX JTaHHBIX.

« virtual TVal* vINew(' ); — BbI3bIBaeTCs IpU CO37JaHUU HOBOTO aTpubyTa. MoxeT ObITh
HIepeoTpeIesI€H sl peaTu3aliiii 0COO0TO MMOBEACHUS B paMKaxX CBOETO, HacienoBanHoro ot 1Val,
KJlacca IpH JI0CTyTe K aTpuoyTy.

« virtual void viSet( TVal &val, const TVariant &pvl ); — BpI13piBaeTcs 1t aTpudyTa ¢ IPSIMbIM
pexumowm 3anucu 1Val::DirWrite (CMHXpOHHBIN PEXXHM WM 3alMCh BO BHYTPEHHUM Oydep
00BEKTa) MPU YCTAHOBKE 3HAUEHUS, C IIETIbI0 HETTOCPEICTBEHHOM 3aMCy 3HAUEeHUS B (PU3HUECKUI
KOHTpoJuiep uiu 0ydep oObekTa.

« virtual void viGet( TVal &val ); — BbI3bIBaeTcs A aTpu0yTa C MPSIMBIM PEKUMOM YTEHUS
TVal::DirRead (CHHXpOHHBII PEXUM WM YTEHHUE U3 BHYTpEeHHETo Oydepa 0ObeKTa) mpy YTEHUH
3HA4YEHUs, C LEJIbI0 HEMOCPEACTBEHHOIO YTEHUS 3HAUCHUs U3 (PU3NYECKOr0 KOHTpOJIIepa Hiu
Oydepa oObeKTa.

- virtual void viArchMake( TVal &val ); — BrI3bIBaeTcs pH CO3[JaHUM apXHUBa 3HAUYEHUH C
aTpuOyTOoM <val> B KauecTBE UCTOYHHUKA C II€TIbI0 MHUIUATN3ALUHN KaUeCTBEHHBIX XapaKTEPUCTUK
Oydepa apxuBa COTrJIaCHO OCOOCHHOCTSIM UCTOYHHKA JTAHHBIX U UX OIPOca.

API monyJieii noacucrems! "Apxusbi''.

Tun apxuBatopa (moromox ot TTipArchivator):
« virtual TMArchivator *4AMess(const string &id, const string &db ); — Co3nanue apxuBaTopa
COOOILIEHNUH.
« virtual TVArchivator *4AVal(const string &id, const string &db ); — Co3nanue apxuBaropa
3HA4YCHUH.

ApxuBarop coodmeHuii (moromok ot TMArchivator):
« virtual void start( ); — CtapT apxuBaropa.
« virtual void stop( ); — OcTaHOB apXxuBaTopa.
« virtual time_t begin( ); — Hauayio 1aHHBIX B apXuUBaTOpeE.
« virtual time_t end( ); — KoHell JTaHHBIX B apXHBaTOPE.
« virtual void put( vector<TMess::SRec> &mess ); — Ilepenars cooOIIeHne apXuBaTopy.
« virtual void get( time_t b_tm, time t e _tm, vector<TMess::SRec> &mess, const string &category =

"

, char level = 0, time_t upTo = () ); — 3anpocuth COOOIIEHNE U3 APXUBATOPA.

Apxusatop 3Ha4eHuni (moromok ot TVArchivator):

« virtual void setValPeriod( double per ); — Y CTaHOBUTH IEPUOJUIHOCTb 3HAUCHHUI apXUBaTOPA.

« virtual void setArchPeriod( int per ); — Y CTaHOBUTb NIEPUOJAUIHOCTb APXUBUPOBAHMUS.

« virtual void start( ); — 3anyCcTUTh apXuBaTOpP.

- virtual void stop( bool full del = false ); — OCTaHOBUTBH apXUBATOP C BO3MOXKHOCTBIO MOJHOTO
yIajaeHusl, eClu ycTaHoBleH <full del>.

« virtual TVArchEl *getArchEl( TVArchive &arch ); — llonydenne apxuBa <arch>,
00CITy’)KUBAEMOT'O apXHBATOPOM.
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ApXHMBHBIH 3j1eMeHT 3Ha4eHuii (moTomMok oT TVArchEl):

virtual void fullErase( ); — IlonHoe ynaneHue 4acTH apXuBa B apXUBaTOPE.

virtual int64_t end( ); — BpeMs okoHUaHUS apXUBa B apXUBaTOPE.

virtual int64_t begin( ); — Bpems Hauana apxuBa B apXuBaTope.

virtual TVariant getValProc( long long *tm, bool up _ord ); — ®ynkius 06pabOTKH 3ampoca
OJIHOTO 3HAUEHUS U3 apXUBa.

virtual void getValsProc( TValBuf &buf, int64_t beg, int64_t end ); — DyHk1uus 00padOTKH
3arpoca MOJIyJIEM Ha MOJyYCHUE JJaHHBIX TPYIIIbI 3HAUCHUH <buf> 3a yKa3aHHBIA IPOMEKYTOK
BPEMCHH.

virtual void setValsProc( TValBuf &buf, int64 t beg, int64 t end ); — Dynkus o0pabOTKH
3armpoca MOAYJIEM Ha YCTAaHOBKY JIaHHBIX TPYIIEI 3HAUCHUN <buf> 3a yKa3aHHBIN MPOMEKYTOK
BPCMCHH.

API mony.ieit noacucremsl ""Ilosb3oBarenbekue narepgeiicn'.

IHoab3oBareabckuii uHTEpPeiic (moromok ot TUI):
He copepxut cnienudpuueckux GyHkImii!

API monyuieit noacucrems! ""CrnenuanbHbie”.

CneununaabHble (moToMoK oT TSpecial):
He conepxut cnenuduueckux GyHKIuii!
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20. OTnaaka u recrupoBanue npoekra OpenSCADA

Jnst KOHTpOJIS 32 KaueCcTBOM KoOJa U MPOBEPKH PabOTOCIOCOOHOCTH Pa3IUYHBIX YYaCTKOB CHUCTEMBI
MUIIYTCSl CHENUalIbHbIe MOJYJM, BBINOJHSIONIME MPOLEAYpPY TECTUPOBAaHUS C BbIJAYed MPOTOKOJIA
TeCTUpoBaHUS. JlaHHBIE MOIYTHM HEOOXOAMMO BBIMONHITH IOCIE 3aBEpIICHHs pPabOTHl Haa JHOOBIM
Y4acTKOM IPOEKTa.
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21. IIpaBuia opopmiieHUSI ¥ KOMMEHTHPOBAHUS MCXOAHbIX
TeKcTOB OpenSCADA u ero moay.ei

[Tpu Hanucanuu u opopmiieHuu UcxoaHbIX TekcToB cucteMbl OpenSCADA u ero Mmoayneit He00X0IUMO
NPUICPKUBATHCS CIEIYIOIUX IPABUI:
*  OTCTYH MEXIY YPOBHSIMH BIIOKEHHIA: 4 CHMBOJIA,
 (urypHble CKOOKM OTKPBITHS W 3aKpbITUS JIOJDKHBI PAcHojaraTbCsi B OTAENBHBIX CTPOKax Ha
YPOBHE NPEIBIAYIIErO TEKCTa;
+ BO3MOXXHO HallMCaHHUE BIOXKEHUI B OIHOM CTPOKE C MPEAbIIYLIMM YPOBHEM BIIOXKEHHUs, B ClIydae
MIOBBIIIEHUS YUTAOEIBHOCTH KOJIa;
*  paccTOsHHE MEX]y ONMCAHMSIMH (DYHKIIMI HE MEHEe OJHOTO CHMBOJIA;
 PpaccTOsSHHME MEXIY OIpeJe/IeHHEM NEepEeMEHHbIX M TEKCTOM IpOorpaMMbl HE MEHEe OJHOTO
CHMBOJIA;
« JIOIyCKaeTcs ONpe/ieIeHUe MEPEMEHHBIX B TEKCTE IIPU COXPAHEHUH YUTAOETIbHOCTH;
- u30erarpb AMuHBI cTpoku 6osee 100 cMMBOJIOB;
+ KOMaHJBI TpPENpoIeccopa pacrojaraTh Ha TMEPBOM YpPOBHE BHE 3aBHCHMOCTH OT TEKYIIETO
YPOBHS TEKCTa;
s GopMaATHPOBAHUS UCXOTHOTO TEKCTA, HACIEIOBAHHOTO Y IPYTUX CBOOOIHBIX MPUIIOKEHUH U
IIPUMEPOB, PEKOMEHAYETCS UCIO0Ib30BATh YTHIIUTY:
indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.

ITpaBuiia koMMeHTHpPOBaHUS UCXOAHBIX TeKcTOB OpenSCADA:
+ 00s3aTeIbHOMY KOMMEHTUPOBAHMIO U THIATEILHOMY OIMCAHUIO MOAJIEKAT OOBSABICHUS KIaCCOB;
« 00bsABIEHMS MyOJIMYHBIX METOJOB KJIACCOB JIOJDKHBI  OBITh  TIIATEIbHO OIHUCAHBI C
MHAVBUIYAJIbHBIM ONHMCAHUEM KaXJI0TO MapaMeTpa;
+ 00bsABICHUS ITyOINYHBIX aTPUOYTOB TaK)Ke HEOOXOIMMO TIATEIbHO KOMMEHTHUPOBATS;
« TeKkcT (pyHKIMI He HYKHAIOTCS B TIIATEIbHOM KOMMEHTHPOBAHMH, OJIHAKO HESBHBIE MeECTa
KeJlaTeIbHO KOMMEHTUPOBATb.
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22. YciaoBHBIE 0003HAYEHHUSA M0 TEKCTY M B HCXOJTHUKAX
77?7 — COMHEHHE B 11e71€c000pa3HOCTH JAHHOTO YYaCTKa;
?1?! — y4acTOK HE MOJHOCTHIO PEATM30BaH;

"' — ygactok TpeOyeT nmepeocMbICICHUS.
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