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BBenenue

JlaHHBII TOKYMEHT MpeNCTaBIseT co00i onucanue uHTepdeiica mporpaMmupoBanus npuinoxxernus (API)
cuctembl OpenSCADA.

OpenSCADA 310 npoekt oTkpbiToii SCADA-cuCTEMBI ITOCTPOEHHON IO MOIYJIBbHOMY NpHHIMITY. B
JIOKYMEHTE COJIEP)KUTCS HCUEpIIBIBAIOIIEE ONMCAaHWE BHYTpeHHeH apxutekTypbl cuctembl OpenSCADA.
Kpome undpopmanuu o0 apXUTEKTyphl MPEIOCTABISAIOTCS CIIPAaBOYHbIE JaHHBIE IO METOJaM M aTpulyTam
00BEKTOB CHCTEMBI.

JIoKkyMeHT mpeHa3HaueH /I IPOrpaMMHKCTOB XKearolux pazodparees B apxutekrype OpenSCADA u
pa3pabaTeiBaTh pacmupenus s He€. JIOKyMeHT He mpeqHa3HadeH JUIs MOJb30BaTeNie U MHTErPaTOPOB
OpenSCADA!!

Jns mnoHuMaHuMs JOKyMeHTa TpeOyercs 3HaHMe KoHuenuuu OO0bekTHO OpPHEHTHPOBAHHOTO
[TporpammupoBanus (OOIl) m yHUBEpCaTbHOTO $S3bIKA MOICIUPOBAHUS IMPOTPAMMHOIO OOCCIICUCHUS
(UML), a gana BO3MOXHOCTH HM3Y4YeHHs MCXOJIHOTO KOJa TpoeKTa TpeOyeTcss 3HaHUE s3bIKa
nporpammupoBanusi C++. Kpome TOro, B JOKYMEHTE COJEPKHUTCS YIOMHUHAHHE O TEXHOJIOTHSX:
pensiunonnsie b/, XML.
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1. BayTpennsia ctpykrypa, API cucrembl OpenSCADA.

C uenpr0 HarJISHOTO M JOCTYIHOI'O BOCHPUATHS apXUTeKTypbl cucreMbl OpenSCADA B nenom Ha
puc.l. m3obOpaxkeHa cratudeckas nuarpamma kiaccoB cucteMbl OpenSCADA Ha yHUBEpCaTbHOM S3BIKE
mozenuposanus (UML). Mcxons u3 auarpammsl BUIHO, 4To cucteMa OpenSCADA conepuT MOyJIbHbIE
NOJACUCTEMBL:  «ApxuBbDY, «ba3pl  gaHHbBIX», «TpancnoprTel», «TpaHCIIOPTHBIE  MPOTOKOJBDY,
«ITonb3oBatensckue uHTEpdeiice», «COop naHHbIX» U «CHenuanbHbe», a TaKKe MOIACUCTEMBbI:
«be3zonacHocTe» U «YmpaBieHue monyiasmMu». Ha nuarpamMme HaryisiiHO TNpeACTaBiIeHbl B3aUMOCBS3H
MEXy MOJLYJIbHBIMH MTOJCUCTEMAMHU U MOAYJISIMM COOTBETCTBYIOLIUX TUIIOB.
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Puc. 1. Cratnueckas quarpamMmma KjiaccoB
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2. O6mas crpykrypa cucrembl. MoayabHOCTh (TSubSYS,
TModule)

Kopnewm, ot koTtoporo crpoutcst Bcsi cuctema, sisisietcsi 00bekT TSYS. KopeHb coaepkKuT moacucTeMsl
(TSubSYS). INoacuctembl MOTYT OBITh: OOBIYHBIMH U MOIYJIbHBIMH. OTIHYHME MOIYIBHBIX MOJCHCTEM
YeTKO TpociexuBaercs Ha puc. l. Tak, MOIydabHBIE IOACHUCTEMBI O00S3aTENBHO COJIEP)KAT CIHUCOK
MoayabHBIX 00bekTOB (TModule), Hampumep moacuctema apxuBbl TArchiveS coaepXUT MOIyJIbHBIE
00wekTel TTipArchivator. B Toxxe Bpemsi 00bIYHAs TIOJICUCTEMA TaKUX OOBEKTOB HE cojiepkuT. 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 crpykrypa cucteMbl OpenSCADA.

B nmponecce nanmmanm3anuu kopHs (TSYS) onpenensercst rnodansuas nepemenHas SYS. [lepemennas
SYS MoxeT wucmonb30BaThCsl ISl MPSAMOro OOpalieHus K KOPHIO CHUCTeMbl U3 Jo0oro e€ ysna.
Wuunmanuzanys KOpHsS BBIMOJIHAETCS €IMHOX/bl W3 TJIaBHOM BhI3bIBaromed ¢yHknuu. [locne 3amycka
yIpaBJIEHUE 3aXBaThIBACTCS OOBEKTOM CHCTEMBI 10 OCTaHOBKH. KOpHEBOW OOBEKT KOHIEHTPHPYET BcCe
obmecucremubie pyHkuuu cuctembl OpenSCADA.

[Tponomkennem kopHeBoro o0ObekTa (TSYS), BemomHsOmeEro QyHKIUH OOCTY)KHBAHHUS TOTOKA
CUCTEMHBIX CcOOOIIeHn, BhIcTymaeT o00BekT TMess. OOBEKT MOCTYIEH TOCPEICTBOM TI00AIBHOMN
nepeMeHHoil Mess, KOTOpas WHHIMAIM3HPYETCS KOpPHEM cucTeMbl. OOBEKT CONEpKUT (YHKIMU
KOAMPOBAHMUS, IEKOAUPOBAHUS U JTOKAIM3AIUNA COOOIIEHUH.

B mnoncucremax (TSubSYS) peammsyrorcs (QyHKIUM XapakTepHbIC I KaXKIOW IMOIACUCTEMBI
UHIUBUAYAJIbHO, C OOLIMM Ui BCEX IOJACUCTEM JAOCTymoM, uepe3 o0bekT TSubSYS. MonaynbHas
MOJICUCTEMA UMEET BO3MOXKHOCTh PACIIMPATh (QYHKIIMOHAIBHOCTh NOCPEACTBOM MojyJel. [ 3Toil uenu
MOJyJIbHas MOJICUCTEMA MPEIOCTABISAET JOCTYH K MOJYJISIM CBOETO THIA B BUE MOJYJIbHBIX OOBEKTOB.

Monynb - cocTaBHas 4acTh MOJYJBHOM MOJICUCTEMBI. B 00miem, A BceX MOAYIEH U WX MOJCUCTEM,
MOAYJIb TIPENOCTaBIsieT WH(OpMAIMI0O O cede, CBOEM TPOUCXOXKIECHUU U IKCIIOPTHPYEMBIX (PYHKITUSX.
OTaenpHO B3ATHIM MOAYIIb pealin3yeT QYHKIIMOHATBHOCTh B COOTBETCTBHH CO CBOMMHU MOTPEOHOCTSIMHU.
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2.1. KopneBoii 00beKkT cucremsbl (TSYS)

‘HacneuyeT: ‘T CntrNode. ‘

Jlannbie:

HNudopmannoHHble IEpEMEHHbIE TPOrPaMMBbI:
* PACKAGE LICENSE - JIuneH3usi pacipoCTpaHEHHs] TPOTrPaMMBbl
* PACKAGE DESCR - KpaTkoe onucaHue porpaMMbl
* PACKAGE AUTHOR - ABTOp nporpaMMsl
* PACKAGE SITE - Web cailT nojiep>KKu porpamMMbl

Crioco0bI KOAMPOBAHUS CHMBOJILHBIX TIOceoBaTeibHOCTeH (enum - TSYS::Code):
* PathEl - anement nytu (cumBouibl: /' 1 '%' k Buny '%2f");
* HttpURL - anpec Opaysepa (http url);
* Himl - cnenpanbHBIX CHMBOJIOB U1 UCHOJIB30BaHus B html;
* JavaSc - cuMBOJIOB KOHIIa CTPOKH Jutst JavaScript;
* SQOL - 3nauenus SQL-3anpocos;
* Custom - BBIOOPOUHOE KOJUPOBAHUE YKa3aHHBIX CUMBOJIOB;
* base64 - Mime koqupoBaHue B cTannapre Base64;
» FormatPrint - KomupoBaHue/>KpaHUpOBaHUE 3JIEMEHTOB (opMaTupoBaHus s (DyHKIIHI
Bpoze "printf";
* oscdID - KonupoBaHue uAeHTU(PUKATOPOB Y3JI0B.
* Bin - KogupoBaHue OMHApHBIX JaHHBIX B TEKCT U OOPATHO.
* Reverse - luBepcus nopsiika CUMBOJIOB B CTPOKE.
* ShieldSimb - KoqupoBaHue 3KpaHUPOBAHHBIX CUMBOJIOB Bpoie "\n" B peasbHbIE KOJBI.

Buner npencraBnenus nenoro B pyakuusx TSYS::int2str() u TSYS::112str() (enum - TSYS::IntView):
* Dec - 1eCITHIHOE;
* Oct - BOCbMEPUYHOE;
* Hex - IECTHAILIATEPUYHOE.

CrannmapTHbie kKobl omnOoK B cucteMe OpenSCADA (enum - TSYS::Errors):
* DBInit (1) - Ommbka nauimanu3anuu b/1;
* DBConn (2) - Ommbka noakmoueHus K b/I;
* DBlInernal (3) - Buyrpenns ommubxa bJ{;
* DBRequest (4) - Ommubxka B 3anpoce k B/l;
* DBOpen (5) - Omnbxka otkpbitus b/l;
* DBOpenTable (6) - OmmbKa OTKpbITHS TaOIHIIbI,
* DBClose (7) - Ommub6xka 3akpsitus b/1;
* DBTableEmpty (8) - Tabnmuua B/l mycra;
* DBRowNoPresent (9) - 3anuch B TaOJIUIIE OTCYTCTBYET.

IIa0Ji0HbI:

TO FREE - 3nauenue cBoboaHoro oowexra (NULL).

STR _BUF LEN - CrangaptHas qyivHa cTpokoBbix OydepoB B OpenSCADA (3000).
STD WAIT DELAY - CtanaapTHBIN KBaHT BpeMEeHH HUKJI0B oxkumanus (100mc).
STD WAIT TM - CtanaapTHbII HHTEpBAJ OKUIAAHUSA COOBITHSL.

*  func__ -IlomHoe nMs BbI3bIBatonIe pyHKUINU.

* vmin(a,b) - OnpeneneHne MUHUMAILHOTO 3HAUCHUSI.

* vmax(a,b) - OnpeneneHue MaKCUMAJIBHOTO 3HAYCHHUSI.

ITy0nu4HbIE METOBI:
o TSYS( int argi, char **argb, char **env ), - UHunmann3upyronmi KOHCTPYKTOP.
* int start( ); - 3anyck cuctembl. OYHKIHUS 3aBepIIACTCA TOJBKO C 3aBEpIIEHHUEM pabOThl CHCTEMBI.
BosBpamaercst ko Bo3Bpara.
* void stop( ); - KomaHma 0OCTaHOBKH CHCTEMBI.
* int stopSignal( ); - Kon Bo3BpaTa B ciy4ae OCTaHOBA CUCTEMBL. MOXKET HCIOJIB30BATHCS KaK MPHU3HAK
«OcCTaHOB CHCTEMBI» Pa3IMYHBIMU MOICUCTEMAMHU.
* string id( ), - UnenTuukaTop CTaHIMH.
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* string name( ), - JIJokalnu30BaHHOE UM CTaHITUH.

* string user(); - CHCTEMHBI! TIOJIH30BATENIb OT UMEHHU KOTOPOTO 3aIlyllleHa CUCTEMA.

* string host( ), - IMs XxocTa Ha KOTOPOM UCTIONHSIETCS CTAHIIUS.

* void list( vector<string> &list ); - CIuCOK TTOACUCTEM 3aPETHUCTPUPOBAHHBIX B CHCTEME.

* bool present( const string &name ), - IlpoBepka Ha HanU4YKMe yKa3aHHOH MOJCUCTEMBI.

* void add( TSubSYS *sub ), - JlobaBiieHne/peTruCTpanus MOICUCTEMBI.

* void del( const string &name ); - Y nanieHue noJCUCTEMBI.

* AutoHD<TSubSYS> at( const string &name ), - llogxiroueHne K yKa3aHHOU MOJCUCTEME.

* AutoHD<TUIS> ui( ), - llpsimoii noctyn k nojacucteMe «Ilonbp3oBaTenbckue HHTEPHEHCH.

* AutoHD<TArchiveS> archive( ); - IlpsMoii 1ocTyn K oACUCTEME «APXHUBBI».

* AutoHD<TBDS> db( ), - Ilpsimoit noctyn k noacucreme «ba3bl JTaHHBIX».

* AutoHD<TControllerS> daq( ), - llpsamoit noctyn k nojacucteme «COOp JaHHBIXY.

* AutoHD<TProtocolS> protocol( ), - llpsimoit noctyn k noacucteme «I[IpoTokomsn.

* AutoHD<TTransportS> transport( ); - llpamoii noctyn k nmoacucteme « TpancropTs.

* AutoHD<TSpecialS> special( ); - [Ipsimoii noctyn k noacucreme «CrieriaabHbIe.

* AutoHD<TModSchedul> modSchedul( ), - Ilpsmoit nocTyn K moAcucTeMe « Y IpaBIeHUE MOIYIISIMI.
* AutoHD<TSecurity> security('); - IIpamoii noctyn k nojcucreme «be3omacHOCTbY.

 string workDir( ), - Pabouasi TupeKTOpUs CTAHIINH.

* string icoDir( ); - Aupekropus ukonok OpenSCADA.

* string modDir( ), - lupextopus momxyneit OpenSCADA.

* void setWorkDir( const string &wdir ); - YcraHoBKa pabodeil TMpEeKTOPUHU CTaHITUH.

* void setlcoDir( const string &idir ); - YcranoBka aupextopun ukoHoK OpenSCADA.

* void setModDir( const string &mdir ); - YcranoBka aupextopun moayieir OpenSCADA.

* string cfgFile(); - Ims koHpUTyparmuoHHOTO (haiiina CUCTEMBI.

* XMLNode &cfgRoot( ); - PazobpanHast cCTpyKTypa KOHGUTYpaIMOHHOTO (haiina.

» string workDB( ), - IlonHoe ums paboueit bB/I.

* string selDB( ), - Boiopannas b/l. Vicnonp3yercst st n30upaTenbHON 3arpy3ku U3 ykazaHHoi B/I, B
moacucreme "BJ1".

* bool chkSelDB( const string& wDB ); - ®yHKIMsI IPOBEPKU HA COOTBETCTBUE yKa3aHHOW B[ <wDB>
BbIOpanHOH B selDB( ).

* void setWorkDB( const string &wdb ), - Y cranoBka noiHoro uMmenu pabdoueit b/1.

* void setSelDB( const string &vl ); - YcranoBka BeiOpanHoi bJl nis n30upaTenbHOM 3arpy3Ku.

* bool saveAtExit( ); - llpuznax - "CoxpaHsATbh KOHPUTYPAIHIO CUCTEMBI TIPH BBIXO/E".

* void setSaveAtExit( bool vl ); - YcraHoBka npu3Haka - "CoXpaHATh KOH(MUTYpPALUIO CHCTEMBI MPHU
BBIXOJIE".

* int savePeriod( ),; - [lepuognuHOCTh aBTOMAaTHYECKOTO coXpaHeHus ctanuuu B bJ] (cexynn).

* void setSavePeriod( int vl ); - YcTaHOBKa NMEPUOJIUYHOCTH aBTOMATHUYECKOTO COXPAHEHUsI CTAHIIUU B
BJI (cexynn).

* string optDescr( ); - Jlokanu3oBaHHasi MOMOIIb IO OINIUSAM KOMAaHIHOH CTPOKM W TapameTpam
KOH(UTYypalMoHHOTO (aiina.

* static void sighandler( int signal ); - @yHKUUSA CTaHJAPTHOrO 00pabOTYMKA CUTHAJIOB CHCTEMBI B
LEJIOM.

* unsigned long long sysClk( ); - Pacu€THas yactoTta mnpoiieccopa Ha KOTOPOM (YHKIIHOHUPYET CUCTEMA
(Tw).

* void clkCalc( ); - Pacuér uacTtoThl mpoleccopa Ha KOTOpOM paboTaeT cuctema. BBI3bIBaeTcs
NIEPUOTUYECKHU JJISI CUCTEM C TIEepEMEHHOM 4acToToil mporueccopa.

* unsigned long long shrtCnt( ); - ®yHKuHs 3aMepa MaJIblX HHTEPBAJIOB BPEMEHHU IO CUETYUKY TAKTOB
nporieccopa. Bo3BpaiaeT 3HaueHHE CUETYMKA TAKTOB MpoIeccopa.

* static long HZ( ), - BpeMs CHCTEMHOT0 THKa MPOIEccopa.

* bool cntrEmpty( ), - [IpoBepka Ha OTCYTCTBHUE CUETIYMKOB OTJIAIKH.

* double cntrGet( const string &id ); - Ilony4uenue cuyérunka oTIagku <id>.

* void cntrSet( const string &id, double vl ); - YcTaHOBKa cUeTUYMKA OTIAAKU <id> B 3HaUC€HUE <V/>.

* void taskCreate( const string &path, int priority, void *(*start routine)(void *), void *arg, bool
*startCntr = NULL ); - Co3pmanue 3amgaud (TIOTOKA) ¢ WACHTU(DHUKATOPOM <path>, TPUOPUTETOM
<priority> (-1...99), byHkuueit 3agaun <start routine> M e€ apryMeHTOB <arg>, a TakKe MPU3HAKOM
KOHTpoJIs 3amycka <startCntr>.

* void taskDestroy( const string &path, bool *startCntr = NULL, bool *endrunCntr = NULL ); -
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VY nanenue 3a1auu ¢ uACHTU(GUKATOPOM <path>, IPU3HAKOM KOHTPOJIS 3amycka <startCntr> M KOMaHION
octaHoBa <endrunCntr>.

* static long long curTime(), - Texymiee BpeMs B MUKpocekyHaax ¢ Hadana smoxu (01.01.1970).

* static void taskSleep( long long per, time t cron = () ); - OyHKIMS 3aChIIaHUS TOTOKA MO CETKE
a0CONIOTHOTO BPEMEHU C MEPHOJOM <per> B HAHOCEKYHJaX WIH A0 3alUIAHUPOBAHHOTO BPEMEHU
<cron>.

* static time_t cron( const string &vl, time_t base = (0 ); - IlnanupoBaHue BpeMEHH UCIOTHEHHS IO
dopmaty crangapra Cron <v/>, HaunHast OT 6a30BOr0 BpeMEeHH <base> WM OT TEKYIIEro BPEMEHH, €CITH
0a3a He yKa3aHa.

* static bool eventWait( bool &m_mess r _stat, bool exempl, const string &loc, time t time = 0 ); -
OYHKIUSA OXHUAaHUS COOBITHS <exempl> s mepeMeHHOoM <m_mess r stat™> B TEUYCHHE YKa3aHHOTO
WHTEpBaJIa BpeMEHH <time> jyist uicTouHuKa <loc™>.

* static string int2str( int val, IntView view = Dec ); - IIpeoOpa3oBaHue IIEJIOTO 3HAKOBOTO B CTPOKY
BUAa <view>.

* static string uint2str( unsigned val, IntView view = Dec ), - [IpeoOpa3oBaHus 1eI0T0 0€33HAKOBOTO B
CTPOKY BUJA <view>.

* static string l[2str( long long val, IntView view = Dec ), - IIpeobpazoBaHus JUITMHHOTO 11e10ro (640uT)
B CTPOKY BUJA view.

* static string real2str( double val, int prec = 15, char tp = 'g" ), - IIpeoOpa3oBaHus BEIIECTBEHHOTO C
TOYHOCTBIO <prec> 3HaKOB U TUIIOM <tp> B CTPOKY.

* static double realRound( double val, int dig = 0, bool toint = false ); - OKpyrJieHHE BEIIECTBEHHOTO
gucna J0 YKa3aHHOTO 3Haka <dig™> moclie 3amsaToil ¢ BO3MOKHOCTBIO TIPeoOpa3oBaHus K IEOMY TocIe
OKpyTJeHus <toint>.

* static string addr2str( void *addr ); - IlpeoOpa3oBanue agpeca B CTPOKY.

* static void *str2addr( const string &str ),; - [IpeoOpa3oBaHue CTPOKHU B ajpec.

 static string fNameFix( const string &fname ); - IIpeoOpazoBaHHe OTHOCHUTEIbHBIX UMEH (halIOB K
a0COTFOTHBIM.

* static string strNoSpace( const string &val ); - Y nanset u3 UCXOJHOW CTPOKH <val> mycThle CHMBOJIBI
B HaYaJie ¥ B KOHIIE.

* static string strSepParse( const string &path, int level, char sep, int *off = NULL ); - Pa36op cTpoku
<path> Ha cocraBysONMe, OTIACIEHHBIC Pa3JICIUTEIBHBIM CUMBOJOM <S€p>, HauWHAs CO CMEIICHHUSI
<off> 1 KOHTpOIUPYsI CMEIIEHNE KOHIIA 3JIEMEHTa B HEM JKe.

» static string strParse( const string &str, int level, const string &sep, int *off = NULL, bool
mergeSepSymb = false ); - Pacmiupenast Bepcus GyHKIuU pazbopa ctpoku strSepParse() mo3Bossromas
WCTIOJIF30BAaTh MHOTOCHMBOJIBHBIE PA3/ICITUTENN U OOBEAHHATh OJJHOCUMBOJIHHBIE.

* static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ), -
Brinenenue anemMeHToB yTH <path> ¢ BO3MOXHOCTBIO MX JEKOJMPOBAHUS, HAUMHAs CO cMeteHust <off>
Y KOHTPOJIUPYS CMEIICHHUE KOHIIA 3JIEMEHTA B HEM JKe.

* static string path2sepstr( const string &path, char sep = "' ); - IlpeobpazoBaHue MyTH B CTPOKY C
pasgenuresieM <sep>> dJICMEHTOB.

* Sstatic string sepstr2path( const string &str, char sep ="."); - IIpeoOpa3oBaHue CTpOKHU C pa3aeauTeiaeM
<Sep> DJICMCHTOB B IyTh.

* static string strEncode( const string &in, Code tp, const string &symb = " \t\n"); - KogupoBanue

CTPOKH 110 YKa3aHHOMY MpaBUIIy <tp>.

» static string strDecode( const string &in, Code tp = Custom ); - ]JlekomupoBaHWE CTPOKH TIO
yKa3aHHOMY TpaBUILy <tp>.

* static string strMess( const char *fmt, ... ); - ®opMupoBaHUE CTOKH 10 1Ma0JI0HY <fmt> 1 aprymeHnTam.
PeanuzoBan Ha ocHoBe printf.

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

* string strUncompr( const string &in ), - JlekoMIipeccust CTpOKH <in>.

ITy0nu4nbIe aTpHOYTHI:
e static bool finalKill - TlpusHak "®dwuHanpHOe paspymieane o0bekToB". cmonw3yercs st
MPUHYAUTETHFHOTO OTKIIOYEHHS 3a0JJOKMPOBAHHBIX O0BEKTOB Ha (DUHATBHON CTaIUU BBIKIIOUECHHUS.
* const int argc - C4€TUNK apryMEHTOB KOMaH/HO! CTPOKH.
* const char **argv - Bydep apryMeHTOB KOMaH/IHOW CTPOKH.
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* const char **envp - YKka3zarenab Ha CIIUCOK ITapaMETPOB OKPYKEHHUSL.

2.2. O0bekT coodmenuii cucrembl (TMess)

Jlannbie:
Tunsl (ypoBHH) coobmenuit (enum — TMess:: Type):

* Debug - oTnanka;
* Info - uapopmanus;
* Notice - 3aMeUanue;
* Warning - npeaynpexaeHue;
e Error - ommo0OKa;
* Crit - KpUTUYECKasi CUTYaIUs;
* Alert - TpeBora;
* Emerg - aBapusl.

CrpykTtypa coobuienus (class - TMess::SRec):
* time_t time; - BpeMsl COOOIIIECHHUS;
* int utime, - MUKPOCEKYH]IbI BDEMEHU COOOIICHUS;
* string categ; - KaTeropus cooO1eHus (0OBIYHO MyTh BHYTPU CUCTEMBI);
* Type level,; - ypoBEeHb COOOIIIECHNS,
* string mess,; - COOOILLECHHE.

Ia6a0HbI:
* (mess) - OOGEprka Ham (pyHKUIMEH TPAHCISAIUH COOOMICHUH s MPEIOCTABICHUS MPHHATOTO BO
MHOTHX TpOTrpaMMax BbI30Ba MEPEBO/Ia COOOIICHUH.
 FTM(rec) - Tlomy4yeHus TOTHOTO BPEMEHU COOOIICHHS B MHKPOCEKYHJAX, WCIOIB3YS JBa IOJS
BPEMEHU CTPYKTYPBI COOOIICHHUS.
* message(cat,lev,fimt,args...) - DopMupOBaHE MOJIHOTO COOOIIECHUSI.
* mess_debug(cat,fmt,args...) - DopMHpOBaHUE OTIAJJOYHOTO COOOITICHHMS.
* mess_info(cat,fmt,args...) - DopmupoBaHre HHPOPMAIIMOHHOTO COOOIICHUSI.
* mess_note(cat,fmt,args...) - DopMupoBaHUs COOOIICHHUS - 3aMECUAHHSI.
* mess_warning(cat,fmt,args...) - DopmupoBaHue MpeynpeIuTEILHOTO COOOIICHHUS.
* mess_err(cat,fmt,args...) - DopMupoBaHue COOOLICHUS OLIUOKH.
* mess_crit(cat,fmt,args...) - QopMUpOBaHUE COOOMICHUSI KPUTUICCKOTO COCTOSTHUS.
* mess_alert(cat,fmt,args...) - DopmMupoBaHue cOOOIIEHUS TPEBOTH.
* mess_emerg(cat,fmt,args...) - DopMUpPOBaHHUE COOOIICHUS aBAPHH.

ITy0iu4HbIE METOABI:
* void load( ); - 3arpy3ka.
* void save( ); - CoxpaHeHHe.
 string codeConv( const string &fromCH, const string &toCH, const string &mess); - KorBepramus
KOJMPOBKU COOOIICHUS.

» string codeConvin( const string &fromCH, const string &mess); - KoHBepramusi KOIUPOBKHU
COOOIIECHNUST BO BHYTPEHHIOIO KOJHPOBKY CHCTEMBI.
» string codeConvOut( const string &toCH, const string &mess); - KoHBepTauusi KOAMPOBKH

COOOIIEHUS N3 BHYTPEHHEH KOJUPOBKH CHCTEMBI.

* static const char *I18N( const char *mess, const char *d_name = NULL ), - IlonydyeHue cooOIeHus
HA SI3bIKE CUCTEMBEI.

* static string I18Ns( const string &mess, const char *d _name = NULL ), - Ilonmydenune cooOmieHus: Ha
SI3BIKE CUCTEMBI.

 static bool chkPattern( const string &val, const string &patern ); - IlpoBepka TpHHAIIEKHOCTH
CTpoku K mabmnony. [Tognep:xuBaroTcs crienuanbHbIe CUMBOIBI 00001meHus *' u '?".

* string lang( ); - SI3bik cuctemsl, B Buje en US.UTF-8.

o string lang2Code( ), - SI3bIK CUCTEMBI B IByXCUMBOJILHON KOAUPOBKE (€n).

* string lang2CodeBase( ); - S13bIk 0a30BBIX COOOIIECHHI TEKCTOBBIX MEPEMEHHBIX B JIBYXCHUMBOJIHHOMN
KOJHMPOBKE (en).

* string &charset(); - CucteMHast KOTUPOBKA.
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* int logDirect( ); - llpueMHUKH, KOTOPBIM HAIPABJISIOTCS CHCTeMHBbIe coobmieHus (stdout, stderr,
syslog, archive);

* int messLevel('); - YpoBeHb, HI)KE KOTOPOTO COOOLICHUS UTHOPUPYIOTCSL.

* void setLang( const string &lang ); - YcTaHOBKA sI3bIKa CUCTEMBI (JIOKAJTHU3AIIHH ).

* void setLang2CodeBase( const string &vl ); - YcTaHOBKa si3bIKa 0a30BBIX COOOIIEHUN TEKCTOBBIX
MIEPEMEHHBIX B JIByXCUMBOJIBHON KOIUPOBKE (en).

* void setLogDirect( int dir ); - YcTaHOBKa TNPUEMHHKOB KOTOPHIM HAIMpaBJISIOTCS CHCTEMHBIE
coobmenus. [l <dir> ucnone3yetcst buroBas macka. [ ie:

* 1 —Bsyslog; 2 — B stdout; 4 — B stderr; 8§ — B apxuB.

* void setMessLevel( int level ); - YcTaHOBKa MUHUMAJILHOT'O YPOBHS 00pabaThIBaeMbIX COOOILICHU.

* void put( const char *categ, Type level, const char *fmt, ... ); - ChopmupoBaTh COOOIICHHE 32 TEKYIIICE
BpeMsL.

* void get( time t b_tm, time_t e _tm, vector<TMess::SRec> & recs, const string &category = "", Type
level = Debug ); - 3ampocuTh COOOIICHHUS W3 apXHBa 3a MPOMEXKYTOK BpPEeMEHH <b tm> - e tm B
COOTBETCTBHH C IIA0JIOHOM KaTeropuu <category> 1 MUHUMAJIbHBIM YPOBHEM <level>.

2.3. OobexT noacucrembl (TSubSYS)

Hacaeayer: | TCntrNode.

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

Hacaenyercs:

I[IyOoiuuHbIEe METOABI:
* TSubSYS( const char *id, const char *name, bool mod = false ); - nunuanu3upyomuii KOHCTPYKTOP.
[Ipusnak <mod> yka3bpIBaeT, YTO MOJICUCTEMA MOYJIbHAsL.
* string subld( ), - Unentudukatop moacucTeMsl.
* string subName( ), - Jlokanu30BaHHOE MMsI IOJICHCTEMBI.
* bool subStartStat( ); - Ilpu3HaK UCTIOTHEHUS TTOJICUCTEMBI.
* bool subModule( ); - IlpuzHak MOAYTHHOCTH TOJCUCTEMEI.
* virtual int subVer( ), - Bepcus moacucTemsi.
* virtual void subStart( ), - 3amryck OJCUCTEMBI.
* virtual void subStop( ); - OCTaHOB MOJCUCTEMBI.
* void modList( vector<string> &list ); - Criucok <l[ist> Moayneil MOIyJIbHOU MOJACUCTEMBI.
* bool modPresent( const string &name ); - IIpoBepka Ha HATMYUE YKa3aHHOTO MOAYIIS <name>.
* void modAdd( TModule *modul ); - JlobaBnenue/peructparus Moayast <modul>.
* void modDel( const string &name ), - Y nanenue Moayns <name>.
* AutoHD<TModule> modAt( const string &name ); - llonkitouenne Kk MOAyIIO <name>.
* TSYS &owner(), - Cucrema - BIajenell moJCUcCTEMBI.

2.4. OobexT moayas (TModule)

Hacnenyer: |TCntrNode.
Hacaenyercs: | TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController.

/laHHbIE:
CrtpykTypa naHHbIX uaeHTUUIUpyromas Moayis (class — TModule::SAt):
o SAt( const string &iid, const string &itype = "", int itver = (0 ); - VHHUIHATUIUPYIOIIUN
KOHCTPYKTOP;
* bool operator==( const TModule::SAt &amst ) const; - GpyHKIHSA CpaBHEHHUS UAECHTH(PHUKATOPOB
MOJTyJIeH;

* string id, - uACHTU(PUKATOP MOTYIIS;
* string type, - TN MOAYJIs (TIOJCUCTEMA);
* intt ver, - Bepcus TUIA MOAYJS (TIOACUCTEMBI) U KOTOPO MOAYNb pa3paboTaH.

CrpykTypa sxcnoptupyemsbix GpyHkiwmii (class - TModule::ExpFunc):
* string prot; - IPOTOTHUI (DYHKIIHH;
* string dscr; - TOKaJIU30BaHHOE ONMCAaHNE (QYHKINH;
* void (TModule:: *ptr)(); - OTHOCUTENBHBIN aapec QYHKIIUU (OTHOCUTEIHHO 00BEKTA MOTYJIS).
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IMy0au4HbIE METOBI:
* const string &modld( ), - Unentuduxkatop Momyis.
* string modName( ); - Jlokanu30BaHHOE UMS MO/IYJISL.
* virtual void modStart( ), - 3amyck MOy,
* virtual void modStop( ), - OcTaHOB MOyJIs.
* virtual void modInfo( vector<string> &list ); - Ciucok <list> uH(GOPMAIIMOHHBIX JIEMEHTOB MO/TYJISL.
* virtual string modlnfo( const string &name ); - llomydeHue COIEPKUMOT0O yKa3aHHOTO
MH(POPMALIMOHHOTO 3JIEMEHTa <name>.
* void modFuncList( vector<string> &list ); - Criucok </ist> 3KCTIOPTUPYEMBIX (PYHKITUH MOTYIIS.
* bool modFuncPresent( const string &prot ); - IlpoBepka Ha Hanu4yue yKa3zaHHOM (YHKIHMU MO €&
MPOTOTHUILY <prot>.
* ExpFunc &modFunc( const string &prot ); - llonydnts uHpopMaImo o0 3KCIOPTUPYEeMOH (HYHKIUU
MOAyns <prot>.
* void modFunc( const string &prot, void (TModule::**offptr)() ); - IlonydyeHue OTHOCHUTEIBHOTO
anpeca <offptr> sxcriopTupyeMoil pyHKIH <prot>.
* const char *II8N( const char *mess ); - Jlokamuzamusi MOIYJIBHOTO COOOIIEHUS <mess™> B
COOTBETCTBHUH C TEKYILEH JOKAIBIO.
 string I18Ns( const string &mess ), - Jlokanu3anus MOJYJIBHOTO COOOIICHUS <mess™> B COOTBETCTBUU
C TEKYILEH JIOKAJIBIO.
* TSubSYS &owner( ), - lloncucrema - Biaenen MOIYJsL.

3amuménnbie aTpUOyThHI:
* string mld; - Uneatudukarop Moayis.
* string mName, - Ims MoqyJIsl.
» string mDescr, - Onicanue MOyJs.
* string mType; - Tun Moys.
* string mVers; - Bepcust MOxys.
* string mAutor, - ABTOp MOJTyJIA.
* string mLicense; - JIluueH3uss MOIyJs.
* string mSource, - VICTOYHUK/TIPOUCXOXKICHUE MOJTYJIS.

3amuméHHble METOABI:
* void modFuncReg( ExpFunc *func ); - Peructpaius 3KCIOpTUPYEMBIX MOTyJIeM (DyHKITHH.
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3. Hoacucrema “bassbl Jannbix” (TBDS)

[Toncucrema «basbl JlaHHBIX» TpeacTaBieHa 00beKToM 7BDS, KOTOPBIN COAEPKHUT MOTYIbHBIE OOBEKTHI
tunioB bl TTipBD. Kaxnapiii Tu1 6a3bl TaHHBIX CONEPKUT OOBEKTHI OTACIBHO B3ATHIX 0a3 JTaHHBIX TaHHOTO
tuna TBD. Kaxnas B]l, B cBoto ouepenb, COEpKUT 00BEKThI cBoux Tadbnui 77able (puc. 3).
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Puc. 3. Uepapxuueckas ctpykTypa noacuctems! b/1.

IToncucrema npezncrasiser Oa3zoBble (QyHKIMM Juisl gocTyna K tunaMm BbJl, a Ttaxxke obobmaromue
GyHKIMU A7 MaHUMYJSIIMM ¢ 0a3aMM JaHHBIX M Tabnunamu. Tak, JUIS COKPBITHS HMCTOYHHKA JaHHBIX,
KOTOPBIM MOKET OBITh ¥ KOH(PUTYPALIMOHHBIN (ailsl, Mpe1ocTaBisioTcss GyHKIUU aOCTPAKTHOTO JTOCTyNa K
UCTOYHUKY JAHHBIX. A JUIs XpaHEHUs! OOIIECUCTEMHBIX NaHHBIX MPEIOCTABISETCS CUCTEMHas Tabiuua u
¢GyHKIMKM abcTpakTHOrO A0cTymna K Heil. CiaenoBaTesbHO, OOIIECUCTEMHBIE IaHHBIE MOTYT XPAaHUTHCS Kak B
KOHpUrypannoHHoM ¢aiine, Tak u B Tabnuue bJl. [IpHopUTeTHBIM HCTOYHUKOM B TaKOM CiIydae SIBIISETCS
tabnuima b/I.

Arnssice MmoxynbHBIM 00bekTOM, TUIl B/ (TTipBD) comepuT moctym kK peanu3anud MEXaHHU3Ma TOM
unn vuHou bJI. JlocTyn mpou3BOAUTCS MOCPEACTBOM OTKPBITBIX b/l Monayns oraensHO B3storo tumna b/l
OtkpsiBaemble/peructpupyembie  BJ]  onuceiBatorcss B Tabnuue  oTkphiBaembix bBJ[  umm B
KoHpurypanuoHHom (aiine. CymiecTByeT Tak HaszbiBaemas pabodas bJl, koTopas oTKpbIBaeTcs Bcernga u
yKa3bIBaeTcs B KoHpurypamuonnom ¢aiine. B/, monnepxusatonme SQL-3ampockl, MOTYT MPEAOCTaBIAThH
JIOCTYTI, OCHOBaHHbIM Ha mpsiMbIX SQL-3ampocax.

B nponecce ucnonpzoBanus kommnoHeHTHl cucteMbl OpenSCADA otkpeiBatoT Tabnuinsl (TTable) B
noctynHbix bl u paboTaroT ¢ HUMH.
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3.1. O6bekT noacucremnl «basbl Jannbix» (TBDS)
Hacuenyer: |TSubSYS, TElem. |

Jlannbie:
®naru 3anmpocoB Kk cucteMHoi Tabnuie (enum — TDBS::ReqGen):
* OnlyCfg - 3anpoc TOJNBKO K KOH(DHUTYypallHOHHOMY (aiy.
* UseTranslate - ncnionb30BaTh NEPeBO]] TEKCTOBOM MEPEMEHHOM.

IIy0amuHbIe MeTOaBbI:

* int subVer( ), - Bepcus noacuCTEMBI.

* static string realDBName( const string &bdn ); - IIpeobpazoBaHue moaHOTo mada0HHOTO UMeHH b/l
win Ttabmuubl (Buma *.*.myTbl) B peanbHoe nms. PaKTUYECKH BBIMONHIECTCS 3aMEHA CIICIIUATBHBIX
3JIeMeHTOB "*' Ha sneMeHTHsl padoueit b/1.

* void dbList( vector<string> &ls, bool checkSel = false ); - Cnucok nocrynusix BJl. <checkSel>
YKa3bIBaET Ha HEOOXOAMMOCTh MPOBEPKHU (akTa 3arpy3ku u3 BbeiOpaHHOW BJ] m BcTaBku B crmcok B/
TOJIKO BHIOPaHHOM.

* AutoHD<TTable> open( const string &bdn, bool create = false ); - OtkpbiTe TabmuIBl <bdn> B]I M0
€€ MOJIHOMY ITYTH C CO3JIaHUEM <create> B CIIydae OTCYTCTBUS.

* void close( const string &bdn, bool del = false ); - 3akpbiTre Tabnuubl <bdn> B]| o e€ momHOMY
IIyTH C BO3MOKHOCTbBIO YAaJIEHUs ITOCTIe 3aKphITUsl <del>.

* bool dataSeek( const string &bdn, const string &path, int lev, TConfig &cfg ); - OOlee ckaHUpOBaHHE
3anucell UCTOYHMKA JaHHbIX. B kauecTBe MCTOUHMKA BBICTYNAET KOHQUIYypaunoHHbIN (aiin win B/. B
ciydae otcyrctBus b/l ncnonsiyercs koHburypannonusii ¢aiin. Ecim ums Bl <bdn> wim myte <path>
KOH(HUTyparoHHOTO Qaiiyia He yKa3aHbl, TO UX 00padoTKa MPOIYCKAETCH.

* bool dataGet( const string &bdn, const string &path, TConfig &cfg ), - Ilonydenue 3amucu u3
uctrounuka gaHHbIX (BJl wnu xoHdurypauuonssiii ¢aitn). Ecniu umsa Bl <bdn> wmm nmyts <path>
KOH(HUTyparoHHOTO (aiiyia He yKa3aHbl, TO UX 00pab0TKa MPOIYCKAETCH.

* void dataSet( const string &bdn, const string &path, TConfig &cfg ); - Y cTaHOBUTB/COXpAaHUTH 3aMUCh
B ucroynuke aanubix (Bl wmm xondurypaunonnsiii ¢aiin). Eciu umsa BJ] <bdn> wmm myts <path>
KoH(pHUTryparroHHoro (aitia He yKa3aHbl, TO ©X 00pabOTKa MPOITYCKAETCs.

* bool dataDel( const string &bdn, const string &path, TConfig &cfg, bool useKeyAll = false ); -
VY nanenue 3anucu u3 ucrounuka naHHbx (Bl unu xonpurypaunonnsiit ¢aiin). Eciu ums B <bdn> wnu
nyTh <path> xoHdurypanmonnoro ¢aiina He yka3aHbl, TO UX 00paboTka mpomyckaercs. <useKeyAll>
UCTIONB3YeTCs JUId yKa3aHWs HEOOXOIMMOCTH YCTaHOBKH BCEX KIIIOUYEH Ui HMCIOJIb30BAHHS WX IPH
yJlaJeHUH C BOCCTAHOBJIEHMEM HCXOJHOTO COCTOSIHHM BbIOOpa KiIto4el mpu Beixonae u3 Qpynkuuu. Eciu
3TOT (pyIar He YCTAHOBJIEH, TO UCTIOIB3YIOTCS paHee BHIOPAHHbIE KIIOYH ISl BBITOJIHEHHS OTIEpaltu.

* static string genDBGet( const string &path, const string &oval = "", const string &user = "root", char
rFlg = 0 ); - lloayuuTs oOIIECHUCTEMHBIC JaHHBIE M3 KOH(MUIYpalMOHHOTO (hailna WM CHUCTEMHOMN
TaONMUIBI OT WMEHH MOJb30BaTeNss <user>. Ecnu maHHBIE OTCYTCTBYIOT, TO BO3BpAIaeTCs 3HAYCHUUH
<oval>.

* static void genDBSet( const string &path, const string &val, const string &user = "root", char rFlg =
0 ); - YCcTaHOBUTBH/COXPAHHUTh OOIIE-CUCTEMHBIC JaHHBIC B KOHPUTYPAITMOHHOM (aiijae UM CUCTEMHOMN
TaOIUIE OT UMEHH MOJIH30BATENs <user>.

o string fullDBSYS( ), - [lonHOE UMSI CHCTEMHOW TaOJIHIIBI.

* string fullDB( ), - IlomHOE MMs TaOIUIIBI C ONMCAHUEM 3apeTUCTpUpOBaHHBIX B/l

* TElem &openDB E() - CTpykTypa Ta0JIuLbl 3aperucTpupoBaHHbix b/1.

* AutoHD<TTipBD> at( const string &iid ) - O6pamenne k monyito bJ[ (tumy BJI).

* string optDescr( ); - Jlokanu3oBaHHasi NMOMOIIb IO OIIUSAM KOMAaHIHOH CTPOKM M TapameTpam
KOH(UTypalMoHHOTO (aiina.
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3.2. MoayabHblil 00beKT THNOB 0a3 naHubIX (TTipBD)

Hacaenyer:

TModule.

Hacaenyercs:

KopueBbsiMu 00bekTaMu Mo tyJieit moacuctemsl «bJ1».

IIy0imuHbIe MeTOaBI:

* bool fullDeleteDB( ), - llpuznak nonHoro ynainerus bJ1.
* void list( vector<string> &list ); - CluCcOK 3aperucTpupOBaHHbBIX (OTKPHITHIX) B/I.

* bool openStat( const string &idb ); - IIpoBepka Ha HaTMYUE YKa3aHHOW OTKpbITON B/I.
* void open( const string &iid ), - OtkpeitTue b/I.
* void close( const string &iid, bool erase = false ); - 3axkpweiTue BbJ]. Ecnu ycraHoBieH mnpusHak
<erase>, To BJl OyneTt MoIHOCTHIO yaaIeHa.
* AutoHD<TBD> at( const string &name ); - [logxntouenue kK otkpbiToit /1.
e TBDS &owner('), - [logcucrema - Biajener] MOJTyJs.

3.3. O0bekT 6a3b1 JaHHbIX (TBD)

Hacnenyer: |7CntrNode, TConfig.
Hacanenyercsi: O0bexTamMu 0a3 TaHHBIX MOyJIeH moacucTeMBbl «bJ]».

IIy0oiu4uHbIEe METOABI:
» TBD( const string &iid, TElem *cf el ); - Ununmanu3upyromui KOHCTPYKTOP.
* const string &id( ); - Uneatudukarop b/,
* string name( ); - Umsa B]1.

* const string &dscr( ); - Onucanue b/I.

* const string &addr( ); - Anpec bJI. ®opma 3anmcu oTiMdHA 1 Kaxkaoro tuma b1,
* const string &codePage( ); - KogoBas crpanuiia, B KOTOpOoi XpaHarcs nanubie b1
* bool enableStat( ), - Coctostnue b/[: "Bxirouena".

* bool toEnable( ); - Ilpusnak b/I: "Bxirouats".

* void setName( const string &inm ), - YctanoBka umeru b/1.

* void setDscr( const string &idscr ); - YcranoBka onucanus b/I.
* void setAddr( const string &iaddr ); - YcranoBka anpeca b/I.

* void setCodePage( const string &icp ); - YCTaHOBKa KOJJOBOW CTpaHUIIbI XpaHeHUs TaHHBIX B B/I.

* void setToEnable( bool ivl ); - YcranoBka npusHaka: "Bxirodats".

* virtual void enable( ), - Bxirouenue b/I.

* virtual void disable( ), - Otknrouenue b/I.
* virtual void allowList( vector<string> &list ); - Criucok Ta0nuii, coxepxammxcs B qJaHHoU b/1.
* void list( vector<string> &list ); - CIuCOK OTKPBITBIX TaOJIHII.
* bool openStat( const string &table ); - Ilpu3HaK yka3bpIBaOIIMK Ha TO, YTO 3ampoOIlNCHHAas TaOiuIa

OTKpBITA.

* void open( const string &table, bool create ); - OtkpbiTHe Tabnuibl. Eciu ycTaHOBIEH NpU3HAK
<create>, TO B ciIyyae OTCYTCTBHs Tabnuia OyaeT co3aaHa.
* void close( const string &table, bool del = false ); - 3akpriTue Tabnuipl. Ecou ycTaHOBIEH MpU3HAK
<del>, To Tabnuma OyneT NOTHOCTHIO yacHa.
* AutoHD<TTable> at( const string &name ), - [logknroueHue K TadnuIie.

* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); - OtnpaBka SQL-

3anpoca <req> Ha b n moyydeHue pe3yapTata B BUIE TaOIHIBI <th/>.

» TTipBD &owner( ); - Tun 6a3bl JaHHBIX — Biaaenen qaHHou bJI.

3amunéHabIe MeTOALI:
» virtual TTable *openTable( const string &table, bool create ); - MoayabHBIA METOJ OTKPBITHS

TaOUIIBI.
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3.4. O6bekT Tadauus (TTable)

Hacaenyer: TCntrNode.
OOwexramu Tabaun Moayneit moacucteMsl «by.

Hacaenyercs:

IIy0imuHbIe MeTOaBI:
» TTable( const string &name ); - IHUIIMATU3UPYIOMIUA KOHCTPYKTOP.

o string &name( ), - IMms TaOnu1IblL.

* virtual void fieldStruct( TConfig &cfg ); - [lonydeHnue CTpyKTypbl TaOJIUILIBI.

* virtual bool fieldSeek( int row, TConfig &cfg ); - CkanupoBaHu€ 3anUCEel TaOIUIIBI.

» virtual void fieldGet( TConfig &cfg ); - 3ampoc yka3aHHOHM 3amucu. 3ampamiuBaemas 3amlKch

OTIPEICIISACTCS 3HAUCHUSMH KITFOUEBBIX SYCCK UCXOIHOM 3amicy <cfg>.
* virtual void fieldSet( TConfig &cfg ); - YcTaHOBKa 3HaYCHUI yKa3aHHOH 3amucu. B ciydae oTcyTCTBUS

3amuch OyJeT co3aaHa.
* virtual void fieldDel( TConfig &cfg ); - Y nanenue yka3aHHOU 3arCH.

* TBD &owner( ), - BJl — Bnanenen naHHON TaOIHUIIBL.
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4. Illoacucrema “Coop nanubix” (TDAQS)

[Toncucrema “COop maHHBIX® mpencTaBieHa 00beKToM TDAQS, KOTOPBI CONEPKUT MOIYJIbHbIC
00BEKTHI TUTIOB UCTOYHUKOB AaHHBIX 171ipDAQ u 00BbeKThl OMOIMOTEK M1a0JI0OHOB MapaMeTPOB MOJACUCTEMBI
«Coop mauubix» TPrmTmplLib. OOBEKT TUIOB MCTOYHHUKOB JAHHBIX COJAEPKUT OOBEKTHl KOHTPOJUIEPOB
TController u o0vexTsl TUNIOB NapameTpoB 17ipParam. OOBEKTHl TUIOB MapaMETPOB MPEJOCTABISIOTCS
MOJyJeM KOHTpOJiepa M COAep)KaT CTpykTypy bJl oOTaenbHbIX THUIOB mapamMeTpoB (aHAJIOTOBBIE,
TUCKpEeTHBIE ...). OOBEKTBI KOHTPOJUIEPOB cojaepkar 00beKkThl mapameTpoB 1ParamContr. Kaxmblid
napaMeTp acCoOLMUpPYeTCs C OJHMM U3 TUIIOB napameTpoB. [l XpaHeHus arpuOyTOB MapaMmerp
Hacnenyercs: oT oobekTa 3HaueHuit 7Value, KOTOPBI U conepKUT 3HaueHus: arpudytoB 7Val. bubanoreka
1n1a0J0HOB TapaMeTpoOB JaHHOW TMOJICUCTEMBI COJEPKUT OOBeKThl mabmoHoB TPrmTmpl. Tlpumep
OINMCAaHHOMN MepapXU4YecKoi CTPYKTYpHI IPUBEEH Ha puc. 4.

-

CucmeMHeaIl crol )
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-,

ModymeseIT crold

System \|BlnckCaIc Tun DAG
Auto DA GenStat | Componnen
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Puc. 4. Uepapxuueckasi CTpyKTypa HOJCUCTEMBI cOOpa TaHHBIX.

[Togcucrema CONEPKUT TUIBI HMCTOYHHUKOB JAHHBIX. VICTOUHMKOM MOXET BBICTYIATh NPAKTHUYECKH
mr00ast CYITHOCTh MPEAOCTaBIIAIONIAsl KaKue JTUOO JaHHbIC. THIT HCTOYHUKA MOXKET JICITUTHCS Ha OT/ICIbHBIC
WMCTOYHMKU (KOHTPOJUIEPHI) B TMpeJesiax KOHKpeTHoro Tumna. Hampumep, eciid B34Th JaHHBbIE W3
onepanronHoi cuctemsl (OC), TO 01 OTACITBHBIM HCTOYHUKOM MOKHO TTOHMMATh OTEPAIIMOHHYIO CUCTEMY
oraensHoTO ITK.

Hcrounnk nmaHHBIX (KOHTPOJUIEp) JHajee NeIuTCs, Wi COAepKuT, mapametpbl. [loxg mapamerpom
noJipa3yMeBaeTcs Kakas-TO 4acTh HMCTOYHUKA AaHHbIX. B cmydae ¢ OC 310 OymeT, Hampumep: pacxoj
OIEPATUBHON IMAMSATH, 4aCTOTA MPOLECCOPAa U MHOTO JPYI'MX COCTABHBIX YaCTEH.

[TapameTrp, B CBOIO oOuepelb, COIAEPKUT aTpUOYThl, KOTOpbIE M MPENOCTABIAIOT AaHHble. Kpome
OCHOBHBIX JAaHHBIX anI/IGyTaMI/I MOTYT NOpPCAOCTABIATHCA MW COINYTCTBYIOIIWC W JACTAIU3HUPYIOIIUC
nanHble. B ciydae Toil-ke OC u pacxonia namMsiTH, aTpuOyTaMHu MOXKET MPEJIOCTABISITHCS HE TOJIBKO 3aHATas
[IaMsATh, a TAKXKE U CKOJIBKO €€ BCEro, CKOJIBKO B SWap U T.[.

HeKOTOpI)IC pamm3aliui UCTOYHUKOB MJAaHHBIX MOTYT HOPCAOCTABJIATH BO3MOKHOCTH (bOpMI/IpOBaHI/ISI
CTPYKTYpHI HapaMeTpa IO paHee pa3paboTaHHBIM mIabioHaM mapaMmeTpoB. [lns 3Toi menmm moacucreMa
COJCPXKHUT OMONMMOTEKH MIA0JIOHOB, KOTOpPHIE, B CBOIO OuYe€pelb, COJEpXKaT MIabJoHBl HapameTpoB. B
npumepe n3o0paxeHa 6ndIroTeKa maodoHoB “base” ¢ madiaonamu “digAlrm” u “smplBrd”.

Ha ypoBHe mnoacucTteMbl MPEAOCTABISIIOTCS MEXaHU3M pPE3EPBUPOBAHUS HCTOYHUKOB JaHHBIX.
PesepBupoBanne moapasymMeBaeT BO3MOXKHOCTh  COTJIACOBAHHOW  paOOThl  HECKOJBKHX  CTaHIUH
OpenSCADA 115 BeinosiHeHUs o011ei 3a1aun cOopa JaHHBIX B OTHOUMEHHBIX HCTOUHUKAX JTAHHBIX.
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4.1. OobexT moacucreMbl «Coop nanubix» (TDAQS)
Hacuenyer: |TSubSYS. |

IIy6iuunHbIEe METOABI:
* int subVer(); - Bepcus moACUCTEMBL.
* void subStart( ); - 3amycK OJCUCTEMBI.
* void subStop( ); - OCTaHOB MOJICUCTEMBI.
* AutoHD<TTipDAQ> at( const string &name ); - llonkitodeHne K TUITY UCTOYHUKA JaHHBIX.
 string tmplLibTable( ); - VIms Tabmunpl Ui XpaHeHUs IMAOJIOHOB MapaMeTpoB nojacucteMsl "Coop
MaHHBIX".
* void tmplLibList( vector<string> &list ); - ClIMCOK TOCTYITHBIX I1a0JIOHOB ITAPaMETPOB.
* bool tmplLibPresent( const string &id ); - IIpoBepka Ha Hanuuue madioHa mapameTpa <id>.
* void tmplLibReg( TPrmTmplLib *lib ); - Peructpanus madiaona mapamerpa <lib>.
* void tmplLibUnreg( const string &id, int flg = 0 ); - YnaneHue/CHATHE C PErHCTpaLUU I1a0JIOHA
napamerpa <id>.
* AutoHD<TPrmTmplLib> tmplLibAt( const string &id ), - llonkmoyeHue k mabioHy napamerpa <id>.
* bool rdActive( ); - llpuzHak akKTUBHOCTH CXEMBbI PE3€pPBHPOBAHMUS. YKa3bIBaeT HA (DAaKT HATUYHS XOTH-
OBl OTHOW aKTHBHOW PE3EPBHOM CTAHIINH.
* int rdStLevel( ); - YpOBeHb pe3epBUPOBaHMS TEKYIIEH CTaHIINU.
* void setRdStLevel( int vl ); - YCTaHOBUTb ypPOBEHb PE3€PBUPOBAHUS TEKYIIEH CTAHIMHU.
* int rdTaskPer(); - [lepuoIu4HOCTD 33a4U OOCITY)KUBAHHS PE3CPBUPOBAHMSI, B CCKYHIaX.
* void setRdTaskPer(int vl ); - YCcTaHOBUTb NEPUOJUYHOCTD 33/1a4U OOCITY>KMBaHHsI pe3€PBUPOBAHUS.
* int rdRestConnTm( ); - BpeMs TOBTOpEHHS TOIBITKH BOCCTAHOBJICHHS CBSI3U C PE3CPBHBIMU
CTaHIUSIMH T0cTIe €€ TIOTepH, B CeKyHIax.
* void setRdRestConnTm( int vl ); - YcTaHOBKa BpeMEHH MTOBTOPEHUS MTOTIBITKH BOCCTAHOBJICHHSI CBSI3H C
PE3EpBHBIMU CTAHLUSAMH.
* float rdRestDtTm( ); - MakcumallbHasl TITyOMHA BOCCTAHOBJICHHS JTAHHBIX apXHBOB TPY BKJIFOUYCHUH, B
Jacax.
* void setRdRestDtTm( float vl ); - YcraHOBKa MaKCHMalbHOW TIIyOMHBI BOCCTAHOBJICHUS JAHHBIX
apXHWBOB NIPY BKJIIFOYCHUH.
* void rdStList( vector<string> &ls ); - CIuCOK CTaHIIU/ B pe3epBe.
* void rdActCntrList( vector<string> &ls, bool isRun = false ); - Ciucoxk aKTHBHBIX KOHTPOJIJIEPOB
paboTtaromx B cXxeMe pesepBupoBaHus. [lpu ykazanum <isRun> B CIOHCOK IMOMAIYT TOJBKO
WCTIOJTHAIONINECS HA TAHHON CTAaHIIMKU KOHTPOJUIEPHI.
» string rdStRequest( const string &cntr, XMLNode &req, const string &prevSt = "", bool toRun =
true ); - 3anpoc <reqg> K pE3EpBHON CTAHIIMU OT UMEHHU KOHTpoiuiepa <cnfr>. CTaHIus AJis 3ampoca
BBIOMpAETCSI TIOCIe YKa3aHHOW B <prevSt>, U HCTIOTHIEMOTO yIAIEHHOTO KOHTpOJIepa MPpH yYKa3aHU!
<toRun>.
* TElem &elLib(); - CtpykTypa TabnuIsl OMOIMOTEK MadI0HOB MAapaMeETPOB.
* TElem &tplE(),; - CTpykTypa TabIuUIIBI 1a0JI0HOB IMapaMeTPOB.
* TElem &tplIOE(); - CTpykTypa aTpuOyTOB IIa0JIOHOB ITAPaMETPOB.
* TElem &errE(),; - Ctpykrypa atpulyTa(0oB) OMIMOOK MapaMeTpoB.

4.2. MoaybHbIH 00beKT THIIA KOHTPOJLIepa (TTipDAQ)

Hacanenyer: |TModule, TElem.

HaCJIeI[yeTCH: KOpHeBI)IMI/I 00BbEeKTaMH MOI[yJ'ICﬁ HOACHUCTCMbI ((C60p JaHHBIX».

IIyOoiu4uHbIEe METOABI:
* void modStart( ); - 3amycKk MOIYJISL.
* void modStop( ), - OcTaHOB MOIYJISI.
* void list( vector<string> &list ); - CHICOK KOHTPOJIJIEPOB.
* bool present( const string &name ); - IIpoBepka Ha HaJTMYMe YKa3aHHOTO KOHTPOJIIEPA.
* void add( const string &name, const string &daq db = "*.*" ), - JJoGaBUTb KOHTPOJIIIEP.
* void del( const string &name ); - Y 1auTh KOHTPOILIEP.
* AutoHD<TController> at( const string &name, const string &who = "" ); - IlogKmIOYUTBCSA K
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KOHTpOJLIEPY.

* bool tpPrmPresent( const string &name_t ), - llpoBepka Ha HaJHUue YKa3aHHOTO TUIIA TApaMeTpa.

* unsigned tpPrmTold( const string &name _t ); - [lonydeHne uHaeKca TUIIA TAPAMETPOB M0 UMEHHU.

* int tpParmAdd( const char *id, const char *n_db, const char *name ); - JloGaBneHue/perucTpamnus
TUIIA TAPAMETPOB.

* unsigned tpPrmSize( ); - KonnuecTBo TUIIOB apaMeTPOB.

» TTipParam &tpPrmAt( unsigned id ); - [lonydnTs 00BEKT THIA TAPAMETPOB.

* virtual bool compileFuncLangs( vector<string> *Is = NULL ); - 3ampoc mepedHsi s3bIKOB IS
KOTOPBIX pealin30BaHa BO3MOXHOCTh (POPMHUPOBAHUS MOJIb30BATEIHCKUX MPOIEYp, B JAHHOM MOJYIIE, a
TaKXKe MPOBEpKa PaKTa X MOJACPKKH.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text, const
string &usings = "" ); - Komnunsanus/HacTpoiika MOJIb30BaTENbCKON (YHKLUUU Ha MOAJIEPKUBAEMOM
MOJIyJIeM sI3bIKE MPOrpaMMHUpoOBaHus <lang™> M MCXOTHOM TEKCTE MPOLEAYpPhl <prog_text>, UCXoas H3
napametrpoB mnponenypbl <fnc cfg>. Pe3synbrarom sBisieTcss aapec K IMOATOTOBICHHOMY OOBEKTY
¢byHKINN.

* virtual bool redntAllow( ); - Ilpu3HaKk MOMNEPKKA MEXaHU3MOB PE3EPBUPOBAHUS MOJylieM. JlommkeH
IIPOCTO MEPEONPEEATHCS U BO3BPALIATh true.

3amunéHabIe METOALI:

 virtual TController *ContrAttach( const string &name, const string &daq db ); - TlonkiroueHnue
KoHTpoJutepa. O0sA3aTeNbHO MEPEONPEACISICTCS B TOTOMKE MOJTYJISL.
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4.3. O0bekT kouTpoJLIepa (TController)

Hacanenyer: |7CntrNode, TConfig.
Hacaeayercsa: OObexkTaMu KOHTPOIIIEPOB MOy el oacucteMbl «COOp JTaHHBIXY.
JlanHbIE:

Pesxxumer pesepBupoBanus (enum TController::Redundant):
* Off - BBIKJIIOUYCHO;
* Asymmetric - aCUMMETPUYHBIN;
* Symmetric - CAMMETPUYHBIN.

IMy6myHbIe METOABI:
» TController( const string &name_c, const string &daq_db, TElem *cfgelem ); - IHMIManu3upyomui
KOHCTPYKTOp KOHTPOJLIEpA.
* const string &id( ); - UneaTrdukaTop KOHTpoUIepa.
* string workld( ); - Pabounit uneHTH(UKATOp KOHTPOIIEPA, BKIIOYAs UACHTU(UKATOP MOAYJIS.
* string name( ), - M KOHTpoJLIEpA.
* string descr( ), - Onucanue KOHTPOJUIEPA.
* virtual string getStatus( ), - @yHKIUs 3aMpoca cTaTyca KOHTpoJUIepa.
» string DB( ); - Ims B]] sx3emIutsipa KOHTpoJIIepa.
* string thl(),; - Imsa Tabauibl 6a3bl JaHHBIX SK3EMILISIPa KOHTPOJUIEPA.
» string fullDB( ); - TlomHoe umst TaOJIUIIBI IK3EMIUISIpa KOHTPOJIIEPA.
* void setName( const string &nm ); - Y CTaHOBUTb UMSI KOHTPOJLIEpa.
* void setDescr( const string &dscr ); - YCTaHOBUTb ONTUCAHUE KOHTPOJLIEPA.
* void setDB( const string &idb ); - YcranoBka umenu bJ] sx3eMIuisipa KoHTpoIepa.
* bool toEnable( ); - [lpu3nak «Bkio4aTh KOHTPOJLIEPY.
* bool toStart( ), - llpuzHak «3amyckaTb KOHTPOJIIIEPY.
* bool enableStat( ), - Cocrosinue «BKIIIOUCH.
* bool startStat( ); - CocTosHre «3amyIeH.
* void start( ), - 3amyck KOHTpOJIepa.
* void stop( ); - OCTaHOB KOHTpOJLIEpa.
* void enable( ), - BkiltoueHre KOHTpoJUIepa.
* void disable( ); - OTKIItOUEeHUE KOHTPOJLIEPA.
* void list( vector<string> &list ); - Clucok mapaMeTpoB B KOHTPOJLIEpE.
* bool present( const string &name ), - IlpoBepka Ha Hanu4Ke napameTpa <name>.
* void add( const string &name, unsigned type ); - JlobaBieHue napamerpa <name> THNA <type>.
* void del( const string &name, bool full = false ); - Y nanenue napamerpa <name>. Ecnu ykazano nomue
<full> To KOHTpOIEp OyIeT yIaIEH MOJHOCTHIO.
* AutoHD<TParamContr> at( const string &name, const string &who = "th_contr" ); - llonknroueHue
K IapaMeTpy KOHTpoJuiepa <name>.
* bool redntUse( ), - Pexxum noityueHus: JaHHBIX Y PE3€PBHOI CTaHIIUU.
* void setRedntUse( bool vl ); - CMeHa pexumMa NOJIy4YeHUs JaHHBIX Y pe3epPBHOI CTaHIMH.
* Redundant redntMode( ); - Pexxum pe3epBUpOBaHHUS.
* void setRedntMode( Redundant vl ); - YcTraHoBKa pexxumMa pe3epBUPOBAHUS.
* string redntRun( ), - Konduryparms npeanoyTUTeI-HOTO HCTIOTHEHUS.
* void setRedntRun( const string &vl ); - YcraHOBKa KOH(UTYpaIUK MPEATOYTATEILHOTO UCTIOTHEHHUS.
* virtual void redntDataUpdate( bool firstArchiveSync = false ); - BbinoaHeHue onepanyuy nojay4eHus

JaHHBIX HU3

pe3epBHOM CTaHIMU. BbI3bIBaeTCA aBTOMATUYECKH 3aJaueid OOCIYy)KHBAaHUS CXEMBI

pe3epBUPOBaHUS W TIEpe/ 3allyCKOM JUIsl CHHXPOHHM3AIMU apXHBOB, C YCTAHOBJICHHBIM IapamMeTpoOM
<firstArchiveSync>.
* TTipDAQ &owner( ), - Tun uCTOYHUKA TaHHBIX (MOYJIb) - BIIAJICTICI] JAHHBIM KOHTPOJIEPOM.

3amuiéHHble aTPUOYTHI:
* bool en_st; - [lpuznak «BkitoueHO».
* bool run_st; - Ilpusnak «3amymieHo».
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3amuuéHHbie MeTOAbI:
* virtual void enable (); - BkimtoueHnue koHTposuiepa. [lepexBaTbiBaeTCsi TOTOMKOM.
* virtual void disable (); - OTkiouenue koHTposuiepa. [lepexBaTbiBaeTCsi TOTOMKOM.
* virtual void start ('), - 3amyck koHTposuiepa. [lepexBaTbiBaeTcst IOTOMKOM.
* virtual void stop (), - OctanoB koHTposuiepa. [lepexBaTeiBacTCs MOTOMKOM.
* virtual TParamContr *ParamAttach( const string &name, int type ); - MoOIaynbHBIE MeETOM
CO3JIaHMSI/OTKPBITHS HOBOTO TIapaMeTpa.

4.4. O0bexT THna napametrpos (TTipParam)

‘HacnenyeT: ‘T Elem. ‘

IIyOoiu4uHbIEe METOABI:
e TTipParam( const char *id, const char *name, const char *db ); - VIHMUIHMATU3UPYIOUTUIT
KOHCTPYKTOP.

IIy0nu4unbIe aTpuOyTHI:
* string name, - VIMs THIa napamerpa.
* string descr,; - Onicanue THIa mapameTpa.
* string db; - B]l Tuma mapamerpa.

4.5. O0bexT napamerpa ¢puzndeckoro yposusi (TParamContr)

Hacnenyer: | TConfig, TValue.
Hacaeayercsa: OObexkTtamu mapaMeTpoB Moayliel mojacuctemMbl «COOp TaHHBIXY.

IIyOoiu4uHbIEe METOABI:
» TParamContr( const string &name, TTipParam *tpprm ); - THUIIMATN3UPYIOMUNA KOHCTPYKTOP.
* const string &id( ), - Unentudukarop napamerpa (mudp).
* string name( ); - mMsa napametpa.
» string descr( ), - Onucanue napamerpa.
* bool toEnable( ), - Ilpuznak «BxitouaTs mapameTp.
* bool enableStat( ) - Cocrosinue «BKIIIOUCH.
* void setName( const string &inm ), - Y CTaHOBKAa UMEHH IMapaMeTpa.
* void setDescr( const string &idsc ); - YCcTaHOBKa OIUCAHUS TapaMeTpa.
* void setToEnable( bool vl ), - Y cTanoBka npusHaka «BKIIIO4aTh mapaMmeTpy.
» TTipParam &type( ), - Tun napamerpa.
* virtual void enable( ); - Bkiatouuts napamerp.
* virtual void disable( ); - OTKIIFOUATH TapaMeTp.
* bool operator==( TParamContr & PrmCntr ); - CpaBHEHHE NTapaMETPOB.
* TParamContr &operator=( TParamContr & PrmCntr ); - KonupoBaHue mapamerpa.
* TController &owner( ), - Kontposiep — Biajenel napaMmerpa.

[IyoauunbIe aTPUOYTHI:
* long long mRedntTmLast - BpeMs IOCJIEAHUX TAHHBIX MOJYYCHHBIX Y€pe3 MEXaHU3M PE3epPBUPOBAHMS.

4.6. OobexT 3naueHus (TValue)

Hacnenyer: |\ 7CntrNode, TValElem.
Hacaenyercsi: |\ TParamContr.

I[IyOoiu4uHbIEe METOABI:
* void vIList( vector<string> &list ); - [lonyyenue cnucka aTpuOyTOB.
* bool vIPresent( const string &name ), - [IpoBepka Ha HAIMYHUS yKa3aHHOTO aTpulyTa.
* AutoHD<TVal> vIAt( const string &name ); - [logxniouenue K aTpudyTy.
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3amuuéHHbie MeTOAbI:
» TConfig *vICfg( ) - Ilonydenue cBsa3zaHHOro oObekTa KoHpurypamuu. Eciu Bo3spamaercs NULL To
OTCYTCTBYET CBSI3aHHBII 0OBEKT KOH(UTYpALIUH.
* void setVICfg( TConfig *cfg ); - YcTaHOBKa CBSI3aHHOTO 00bEKTa KOHGUTYpaluu <cfg>.
* bool viElemPresent( TElem *ValEl ); - IlpoBepka Ha Hanu4ue y1eMeHTa aTpuoyToB <ValEl>.
* void viIElemAtt( TElem *ValEl ), - IlogkiatoueHne CTpyKTyphl 1aHHBIX <ValE[>.
* void viElemDet( TElem *ValEl ); - OTKIIt0O4eHUE CTPYKTYPhI TaHHBIX <ValE[>.
* TElem &vIElem( const string &name ); - [101ly4uTh CTPYKTYpy NaHHBIX IO €€ UMCHH <name>.
* virtual TVal* viNew( ), - Co3manue sx3emiuisipa TVal. Moxer mepeonpenensiTbCsi B MOAYJIAX IS
CO3JIaHMs TPOU3BOIHBIX 00BEKTOB aTpHOyTOB MapaMeTpoB nozacuctems! "COop naHHBIX".
* virtual void viSet( TVal &val, const TVariant &pvl ) - Ynpexnaromas (yHKIHAS YCTAHOBKH 3HAUCHUS.
Hcnonp3yeTcst [uist mpsiMOit (CHHXPOHHO ) 3aITUCH € TIPEBIAYIIUM 3HAYCHUEM B <pv/>.
* virtual void viGet( TVal &val ); - Yupexnaromas QpyHKIUs TOTydeHHs 3HaYeHUs. VIcronb3yeTcst st
MPSAMOTO (CHHXPOHHOTO) YTCHHUS.
* virtual void viArchMake( TVal &val ); - YBenommstomas (GpyHKIUS O CO3JaHUM apXuBa I aTpuOyTa
<val>. Wcnonb3yeTcs 11t HAaCTPOWKH CO3JaHHOTO apXHBa, B COOTBETCTBUU C OCOOEHHOCTSIMU UCTOYHHKA
JIAHHBIX.
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4.7. OobexkT aTtpudyTa (TVal).
‘HacneuyeT: ‘T CntrNode. ‘

Jlannbie:
Jomnonaurenpubie ¢uiaru k 00bekTy TFId (enum TVal::AttrFlag):
* DirRead - ¢pnar npssMoro uTeHus 3HAYCHHUS;
* DirWrite - Gnar npsiMoi 3anucu 3HaueHUsl.

IIy0amuHbIe MeTOaBbI:
e TVal( ), - KoHCTpYKTOp MO YMOTYAHHUIO.
* TVal( TFld &fld ); - Iannmanu3anys Kak XpaHWINIIE JUHAMUYECKUX JTaHHbBIX.

TVal( TCfg &cfg ), - IHnmanu3anus Kak oTpakeHue cratuueckux qaHHbix (BJ1).

* void setFld( TFld &fld ), - Uannmanu3aius Kak XpaHWIUIIEe THMHAMHYECKUX JIaHHBIX.

* void setCfg( TCfg &cfg ), - Ununuanu3zanus Kak oTpakeHue craTuueckux gaHHbx (BI).

* const string &name( ); - ms atpulyra.

* long long time(' ), - MeTka BpeMeHU MOCJeIHEro/TeKyIIero 3HaueHusl.

 string getSEL( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4eHUs BEIOOPOYHOTO THITA Ha
ykazanHoe BpeMs <tm>. Eciiu NULL To Bo3BpaTuTCA mociieiHee 3Ha4CHUE.

» string getS( long long *tm = NULL, bool sys = false ); - 3ampoc 3Ha4eHHs] CTPOKOBOT'O THIa Ha
ykazanHoe Bpems <tm>. Ecau NULL To Bo3BpaTuTCs nociaeaHee 3HauyeHue.

* double getR( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4eHHsl BEILIECTBEHHOI'O THIA Ha
ykasza"Hoe Bpems <tm>. Eciu NULL 10 BO3BpaTuTCs NOCIEHEE 3HAYCHUE.

* int getl( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4eHHs 1IEJOT0 THUIA HA YKA3aHHOE
BpeMs <tm>. Eciiu NULL T0 BO3BpaTuTCs 1ociieIHee 3Ha4CHHUE.

* char getB( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4€HHs JIOTHUYECKOTO THIA Ha
ykazanHoe BpeMs <tm>. Eciu NULL 10 BO3BpaTuTCs IOCIEAHEE 3HAYCHUE.

* void setSEL( const string &value, long long tm = 0, bool sys = false ); - YcraHoBKa 3Ha4YCHUS
BBIOOPOYHOTO TUTA <value>.

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

* void setR( double value, long long tm = 0, bool sys = false ); - YcraHOBKa 3HAYE€HUS BEIIECTBEHHOTO
tuna <value>.

* void setl( int value, long long tm = 0, bool sys = false ); - YcTaHOBKa 3HaU€HUS 11eNI0T0 TUIA <value>.
* void setB( char value, long long tm = 0, bool sys = false ); - YcTaHOBKa 3HAYCHUS JIOTHYECKOTO THUIIA
<value>.

* AutoHD<TVArchive> arch(); - [lonyyeHne acCOTMMPOBAHHOTO CO 3HAYCHNUEM apXUBa.

* void setArch( const AutoHD<TVArchive> &vl ); - YcTaHOBKa acCOIMUPOBAHHOTO CO 3HAYCHUEM
apxuBa.

» TFld &fld( ); - Onncatens CTPYKTypHI aTpudyTa.
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4.8. O0bekT OMOIHOTEeKN MA0JJOHOB MapaMeTpoB noacucremsl “DAQ”
(TPrmTmplLib)

‘Hacnez{yeT: ‘T CntrNode, TConfig. ‘

IMy0au4HbIE METOBI:
» TPrmTmplLib( const char *id, const char *name, const string &Ilib _db ); - VIHuumanusupyromui
KOHCTPYKTOP.
* const string &id( ), - Uneatudukarop 6MOINOTEKH.
* string name( ); - Mg OMOIMOTEKH.
» string descr( ), - Onrcanue OMOIMOTEKH.
 string DB( ), - B]] ax3eMIuisipa OMOIMOTEKH.
* string thl( ); - Tabmuma B/ sx3emruisipa ONOIUOTEKH.
» string fullDB( ); - Ilonusiit anpec Tabnunbl b/] ax3emiuisipa 6uOIMOTEKH.
* bool startStat( ), - llpuznak "bubnuoreka 3amyieHa".
* void start( bool val ), - 3ammyck/0cTaHOB OMOJIMOTEKH.
* void setName( const string &vl ); - YcTaHOBKa UMEHU OHOIMOTEKH.
* void setDescr( const string &vl ); - YCcTaHOBKa ONIMCAHUS OUOITNOTEKH.
* void setFullDB( const string &vl ); - VYcraHoBka monHoro aapeca Ttabmuusl bJl skx3emmisipa
OMOIMOTEKH.
* void list( vector<string> &ls ); - Criucox 1ma6y0HOB B OMOJIHOTEKE.
* bool present( const string &id ), - IllpoBepka Ha NpUCYTCTBUE I1a0ioHa <id> B OUOIHOTEKE.
* AutoHD<TPrmTempl> at( const string &id ), - Ilogkmtouenue k madnony <id>.
* void add( const char *id, const char *name = ""); - JlobaBnenue mabdnona <id.name> B OMOIHOTEKY.
* void del( const char *id, bool full del = false ); - Y nanenune mabnona <id> u3 OuOIMOTEKH.
* TDAQS &owner( ), - O6wekT - noacucrema "DAQ", Bnaaenen OMOIHMOTEKH.

4.9. O0bexT madsona napamerpoB noacucremol “DAQ” (TPrmTempl)

‘Hac.nezlyeT: ‘TFunction, TConfig. ‘

JlaHnnbie:
Jononuurensuelie ¢aaru k 00bekty arpudyra Gynkiuu 1O (enum TPrmTempl::10TmplFlgs):
* AttrRead - aTpuOyT TOJIBKO Ha YTCHHUE;
* AttrFull - atpuOyT C MOJHBIM IOCTYTIOM;
* CfgPublConst - myOnu4yHasi TOCTOSIHHAS,
* (fglink - BHEIIHSAS CBS3b;
* LockAttr - 3a0TOKUPOBAaHHBIN aTpHOYT.

IIy0imuHbIe MeTOABI:
» TPrmTempl( const char *id, const char *name =""); - UHunmanu3upyommii KOHCTPYKTOP I1adI0HAa.
* const string &id( ), - Unentudukarop mabiaoHa napaMmerpa.
* string name( ); - ms mabnona napamerpa.
* string descr( ), - Onucanue madJioHa TapameTpa.
* string progLang( ); - SI3bIk mporpaMMHpOBaHUs abJI0Ha MapaMeTpa.
» string prog( ), - llporpamma mradjaona mapamerpa.
* void setName( const string &inm ); - YcTaHOBKa UMEHH I11a0JIOHA TapamMeTpa.
* void setDescr( const string &idsc ); - YcTaHOBKa onucaHus 1mabjioHa mapameTpa.
* void setProgLang( const string &ilng ); - YcTaHOBKa sI3bIKa MPOTPaMMHUPOBAHUS 1a0JI0HA TTapaMeTpa.
* void setProg( const string &iprg ); - YCTaHOBKa NMPOrpaMMBbI 11a0JI0Ha TapameTpa.
* void setStart( bool val ); - Ilyck/ocTaHOB ma00Ha mapameTpa.
* AutoHD<TFunction> func( ); - llogkntouenue Kk QyHKIIMHU, COOPMHUPOBAHHON I1a0IOHOM.
o TPrmTmplLib &owner(); - O0bekT 6MOIMOTEKH IaOJIOHOB - BIIaJielIel] 1a0I0Ha.
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5. Illogcucrema “ApxuBbl” (TArchiveS)

[Moncucrema «ApxuBbl» mpeactaBieHa o0bekToM TArchiveS, KOTOpBI CONEPKHT Ha ypPOBHE
MOJICKCTEMBI MOJTYJIbHBIE 00BEKTHI TUTIOB apxuBaTopoB T TipArchivator. Kaxkaeiii 00beKT THma apxuBaTtopa
CONIep)KUT 00BEKTHI apxuBaTopoB cooOmiernii TMArchivator u apxuBatopoB 3Haduenuii TV Archivator.
Kpome 3TOro 00BEKT MOACUCTEMBI apXHUBBI COAEPKUT METOJIbl apXHBa COOOLIEHUN M OOBEKTHI apXUBOB
3HaueHuil TVArchive. OObekr apxuBa 3HadeHuid TVArchive comepxur Oydep 3HaueHUl mMyTéM
HacnenoBaHus oobekta Oydepa TValBuf. Ins cBsizu apxuBa 3HaYCHHWH C apXHBATOpaMH ITpEJIHA3HAYEH
00bekT 31emeHTa 3HaueHus: TVArchEl. DToT 00bekT conxepKUTcs B apXHMBAaTOpPE M HAa HEro CChUIAETCS
apxuB. CTpykTypa noacucremsl "ApxuBbl" IpeacTaBiIeHa Ha pUC. 5.
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Puc. 5. Uepapxudeckast CTpyKTypa IIOJACUCTEMBI apXUBOB.

[Togcucrema "ApxuBbl" COACPKUT MEXaHM3MBl APXUBUPOBAHMS COOOIICHWH W  3HAYCHUM.
HenocpeacTBeHHO CONEPKHUT apXUB cooOlieHuil BMecte ¢ ero Oydepom. CoaepX HUT METOABI JIOCTyNa K
apXuBaM 3HAYEHUI M apXuBaTOpaM 3HauyeHUN U coobiieHui. KpoMe 3TOro BBINOJHAET 3a7auy aKTUBHOTO
cOopa JaHHBIX W3 HCTOYHHMKOB 3HAUYEHWH JUId apXMBOB 3HAYEHUI, a TaKKe apXMBUPOBAHUE apXuBa
COOOIIIEHUH IO apXHUBATOPAM.

ApxuB 3naueHuit (TVArchive) comepxut Oydep (TValBuf) mis mpomexyTodHoro HakoOIICHUS
3HAYeHUH Tepe] apXUBUpoBaHHEM. CBS3BIBACTCS C MCTOYHWKOM 3HAYEHUH B JIMIE MApaMETPOB CHCTEMBI
OpenSCADA B akTHBHOM WM ITACCUBHOM pEXHUME, a TAKXKE C JPYTMMH HCTOYHUKAMH B MACCUBHOM
pexxume. [l apXuBUpoBaHMA Ha (U3MUECKHUE XPAHWJIMILA CBS3bIBACTCS C apXMBAaTOpaMH 3HAYCHHUN
Pa3IMYHBIX TUIIOB.

O0bekT Oydepa TValBuf conepkut MaccuB 3Ha4eHHI OCHOBHBIX THMOB crucTeMbl OpenSCADA: cTpoka,
11eJ10€, BEIEeCTBEHHOEe U JiornuHoe. [lomnepkuBaeTcss XpaHeHWe 3HAYCHUNW B PEXHUMAaX >KECTKOW, MSTKON
CEeTKM U pexume cBOOOAHOro nocrymna. IIpemycMOTpeH Takke peXuM BpPEMEHHU BBICOKOTO pa3perieHUs
(MukpocekyHbl). Mcmonb3yeTcss Kak s HEMOCPEICTBEHHOTO XpaHEeHHsI OOJBIIUX MacCHBOB 3HAYCHU,
TaK ¥ 17151 0OMeHa ¢ OOJIBIIMMHA MacCHBAaMHU METO/IOM IMOKaIPOBOTO JOCTYTIA.

KopueBoii o0wvext monyns mnoxacuctembl "ApxuBwl" (TTipArchivator) comepxutr wundopmanuoo o
KOHKPETHO B35ITOM THIIE MOXYJs. B paMKax OTIAENbHBIX MOAYJIEH MOXKET pealln30BBIBATH COOCTBEHHBIC
obmemonynpHble GpyHKInU. B 00miem 1i1st Mogymeit 3Toro THIIa COAEPKHUT METO/IBI OCTYIA K XPaHUIIUILAM
3HaYeHUH M COOOILICHU.

Oo6mbekt apxuBatopa cooOmienuid (TMArchivator) coaepKHUT KOHKPETHYIO peaJu3alyio XpaHWIUIIa
coobuieHuii. B obmiem 1 apXxuBaTOpoOB COOOILICHUH MpenocTaBiseTcs HHTepdeic JocTyna K peaau3anun
MCXaHMU3Ma ApXUBUPOBAHUA B MOOYJIAX.

OOwexT apxuBaropa 3HaueHMH (TVArchivator) comepXUT KOHKpPETHYIO peaM3alMi0 XpaHWINIIA
3Ha4eHud. B o0mem ams apXuBaTOpoOB 3HAYCHHUU IpeNoCTaBisieTcss MHTepQeiic AocTyma K peanu3aiiu
MeXaHU3Ma apXUBUPOBAHMS U Ha3HAYCHHE apXUBOB 3HAYEHUH Ha 00CIIy’)KHBAaHUE apXUBATOPOM.

OOnexT anementa apxuBa TVArchEl cBs3piBaeT 00BEKTH apXUBOB € apxuBaropamu. Mcnonb3yercs amns
JIOCTyTa K apXUBaTOpaM U3 apXHBa, a TAKXKe K apXuBaM U3 apXuUBaTopa, T.€. sl IEPEKPECTHHIX BHI30BOB.
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5.1. OobexT moacucreMbl «KApxuBbD» (TArchiveS)
‘HacneuyeT: ‘SubSYS. ‘

IIy6iuunHbIEe METOABI:
* int subVer(); - Bepcus moACUCTEMBL.
* int messPeriod( ), - llepuon apxuBupoBanue coodieHuii u3 Oydepa (CeKyHn).
* int valPeriod( ); - Ilepnon cbopa 3HauU€HU I aKTUBHBIX apXUBATOPOB (MUIUTUCEKYH).
* int valPrior( ), - [lpuopurer 3agaun cOopa 3HAUCHUI JIJIs1 aKTUBHBIX apXHUBATOPOB.
* void setMessPeriod( int ivl ); - YcTaHOBKa lepruo/Jia apXuBUpPOBaHUsI cOOOIIEeHHH n3 Oydepa (cekyHn).
* void setValPeriod( int ivl ); - YcraHoBka mepuoja cOOpa 3HAUEHHWH Al aKTUBHBIX apXHBATOPOB
(MUJLTHCEKYHT).
* void setValPrior( int ivl ); - YcraHoBKa NpHOpHTETa 3aJaud cOOpa 3HAYCHUN IS aKTHBHBIX
apXWBaTOPOB.
* void subStart( ); - 3anyCK MOACUCTEMBI.
* void subStop( ); - OCTaHOB MOJCUCTEMBI.
* void valList( vector<string> &list ); - Cniucox apXuBOB 3HAYECHUI1 B MMOJICUCTEME.
* bool valPresent( const string &iid ), - IIpoBepka Ha HATMYUE apXUBa 3HAYCHUN <iid>.
* void valAdd( const string &iid, const string &idb = "*.*" ); - JlobaBlieHHEe HOBOTO apXHWBa 3HAYCHUI
<iid>.
* void valDel( const string &iid, bool db = false ); - Y nanienue apxuBa 3HaueHUN <iid>.
* AutoHD<TVArchive> valAt( const string &iid ); - lloaxmoueHue/o0paleHe K apXuBy 3Ha4CHUIN
<iid>.
* void setActValArch( const string &id, bool val ); - YctaHoBka apxuBa <id> B aKTHBHOE COCTOSIHHE
<val>. AKTUBHBIA apxuB OyzaeT obOecneuymBaTbhCA MEPHOAMYECKHM IOTOKOM 3HAueHUil (ompeznemnsercs
MEePUOANYHOCTHIO apXHBa) MOJICUCTEMOM.
* AutoHD<TTipArchivator> at( const string &name ); - [lonkmouenue/o0palieHue K TUILYy apXuBaTopa
(Monynio) <name>.
* void messPut( time_t tm, int utm, const string &categ, TMess::Type level, const string &mess ); -
[Tomemmenue 3Ha4eHUS <mess™> C YpOBHeM <[evel> kareropuu <categ> u Bpems <tm>+<utm> B Oydep,
a 3aTeM B apXHUB COOOIICHHIA.
* void messPut( const vector<TMess::SRec> &recs ); - llomemienue rpymnmbl 3HaYeHUH <recs> B
Oydep, a 3aTeM B apxXuB COOOIICHUIA.
* void messGet( time t b_tm, time_t e_tm, vector<TMess::SRec> & recs, const string &category = "",
TMess::Type level = TMess::Debug, const string &arch = "" ); - 3ampoc 3HaueHuil <reqs> 3a
YKa3aHHBIA MEPUOJ BpeMeHUu <b tm>, <e tm> N yKa3aHHOHW Kareropuu (mo mabiony) <category> u
ypoBHsA <level> u3 apxuBaropa <arch>.
* time t messBeg( const string &arch =
yKa3aHHOTO apXxuBatopa <arch>.
* time t messEnd( const string &arch = ""); - Konen apxuBa coOOIIEHUH B LIETIOM WIH JIJIsl YKA3aHHOTO
apxuBatopa <arch>.
* TElem &messE( ); - Ctpykrypa b]l apxuBaTopoB COOOIICHUH.
* TElem &valE( ), - CtpykTrypa b/l apxuBaTOpOB 3HAUYCHHIA.
* TElem &aValE( ), - Ctpyktypa B/ apxuBOB 3HaUEHHIA.

"

); - Hagamo apxuBa COOOIICHWI B II€JIOM WM JIs

IIy0imuHble aTpUOYTHI:
* Sstatic int max_req mess, - MakcUMaJbHBIN pazmep 3amnpoca cooduieHuit (mo ymomyanuto 3000).
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5.2. O0bekT apxuBa 3HaueHuii (TVArchive)
‘HacnenyeT: ‘T CntrNode, TValBuf, TConfig ‘

Jlannbie:
Pexum cbopa mannbix/ucrounuk (struct - TVArchive::SrcMode):

* Passive - MacCUBHBIM peXUM cOOpa JaHHBIX, UCTOYHUK CAMOCTOSITEILHO MOMEIIAET JaHHBIE B
apXuB;
* PassiveAttr - macCUBHBIA PEKUM cOOpa JaHHBIX y aTpulyTa mapameTpa, aTpuOyT mapameTrpa
CaMOCTOSITENTLHO TMTOMEIIAET JAHHbBIE B apXUB;
* ActiveAttr - aKkTUBHBIM pexuM cOopa JaHHBIX Yy aTpuOyTa mnapamerpa, aTpuOyT mnapaMmerpa
MEePUOUYECKHU OMpPAIIMBAETCS MOACUCTEMON "ApXuUBbI".

I[IyOoiuuHbIEe METOABI:
* TVArchive( const string &id, const string &db, TElem *cf el ); - Ununmanu3upyommi KOHCTPYKTOp
apxuBa. ['me <id> - mpentudurarop apxusa, <db> - BJl mnsa xpanenust u <cf el> - crpykrypa BJ|
apXWBOB 3HAYCHUI.
* const string &id( ), - Unentudukarop apxuaa.
» string name( ), - IMsa apxuBa.
* string dscr('); - Onncanue apxusa.
* SrcMode srcMode( ); - Pexxum CBSI3pIBaHMS C HCTOYHUKOM JJAHHBIX.
 string srcData( ); - [lapameTpsl UCTOYHUKA JAaHHBIX, B ClIydae peKHMa JIOCTyNa K HapameTpy 3TO
ajipec mapameTpa.
* bool toStart(), - IlpuzHak: "3amyckaTh apXuB P BKIOUYESHUN" .
* bool startStat( ), - Cocrosiaue: "ApxuB 3amymieH".
» string DB( ); - Anpec B]] apxuBa 3HaueHUi.
* string thl( ); - Tabnuna b/l apxuBa 3HaueHMIA.
* string fullDB( ), - Tlomaoe ums tabmunsl b/ apxuBa 3HaueHU.
* long long end( const string &arch = BUF ARCH NM ); - BpeMms OkOHYaHHsI apXuWBa B IIEJIOM
(arch="") mnu yka3aHHoro apxuBaropa, oydepa (arch="<bufer>").
* long long begin( const string &arch = BUF ARCH NM ), - Bpems Hauana apxuBa B 1esioMm (arch="")
WM YKa3aHHOTO apXuBaTopa, Oydepa (arch="<bufer>").
* long long period( const string &arch = BUF ARCH NM ); - Ilepunonuunoctsh Oydepa apxuBa win
yKa3aHHOTO apXuBaTopa (MUKPOCEKYH]).
o TFld::Type valType( ); - Tun apxuBUpyeMoro 3Ha4CHHUSI.
* bool hardGrid( ), - cionbp3oBaHue )KECTKON ceTKU B Oydepe apxupa.
* bool highResTm( ); - Wcnonb3oBaHue BBICOKOTO pa3peuieHuss BpeMeHH B Oydepe apxuBa
(MUKPOCEKYHIBI).
* int size( ), - Pa3mep Oydepa apxuBa (eJUHULIBI).
* void setName( const string &inm ), - YCTaHOBKAa UMEHH apXuBa.
* void setDscr( const string &idscr ); - YCcTaHOBKa OITUCAHUSI apXHBa.
* void setSrcMode( SrcMode VI, const string &isrc = "" ); - YcraHOBKa peXHMa CBS3bIBAaHUS C
WCTOYHUKOM JTaHHBIX.
* void setToStart( bool vl ); - YcraHoBKa npu3HaKa: "3amyckaTh apXHB IIPHU BKIIOYECHUU'".
* void setDB( const string &idb ), - YcranoBka anpeca b/ apxuBa 3naueHui.
* void setValType( TFld::Type vl ); - YcTaHOBKA TUIa apXUBUPYEMOTO 3HAUCHMUS.
* void setHardGrid( bool vl ); - YcTaHOBKa NCTIOIB30BAaHUS )KECTKOW CETKH B Oydepe apxuBa.
* void setHighResTm( bool vl ); - YcTaHOBKa HCTIOJIB30BaHMS BEICOKOTO Pa3pellIeHHs] BpeMeHU B Oydepe
apxuBa (MUKPOCEKYH/IbI).
* void setSize( int vl ); - YcTaHoBKa pa3Mepa Oydepa apxuBa (eIUHULT).
* void setPeriod( long long vl ); - YcTaHOBKa IEpUOANYHOCTH Oydepa apxuBa.
* void start( ), - 3alyck apxuBa.
* void stop( bool full del = false ); - OcTaHOB apXxuBa, C IOJHBIM ynajaeHuem <full del>.
* TVariant getVal( long long *tm = NULL, bool up ord = false, const string &arch = "", bool
onlyLocal = false ); - 3anpoc ogHOTO 3HAYEHHUS 3a BpeMs <{m> W NMPHU3HAKOM NPHUTITUBAHHUSI K BEPXY
<up ord> w3 ykazaHHOro apxuBartopa <arch>, Oydepa (arch="<bufer>") wnu Bcex apxXxuBaTOpoB MO
Mepe maneHusi kadectBa (arch=""). Jlms 00pabGoTku 3ampoca TOJIBKO JIOKAJIBHOW CTaHIUEH
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ycraHaBunuBaetcst <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int limit =
100000, bool onlyLocal = false ); - 3anpoc kanapa 3HaueHud <buf> 3a Bpems or <beg> no <end> u3
yKa3aHHOTO apxuBatopa <arch>, Oydepa (arch="<bufer>") mnam Bcex apxXxuBaTOpOB MO Mepe MaJACHUS
kauecTBa (arch=""), ¢ orpanumyeHwem paszMepa 3ampoca B <[imit> 3amuceil. Jlas 3ampoca TOIBKO
JIOKAJIbHBIX apXHBOB, 0€3 KOMIIEHCAMU TPOOEIOB apXWBOB M3 PE3EPBHBIX CTAHIMN, YCTaHABIMBACTCS
<onlyLocal>.

* void setVals( TValBuf &buf, long long beg, long long end, const string &arch ); - 3arpy3ka kaapa
3HaueHnit <buf> 3a Bpems oT <beg> 5o <end> B yKazaHHBIM apxuBatop <arch>, Oydep
(arch="<bufer>") unu Bce apxuBaTtopsl (arch="").

* void getActiveData( ); - OnpocuTh HWCTOYHHWK JaHHBIX. Vcmonb3yercss MOACHCTEMOW A
MIEPUOTUIECKOTO cOOpa TAaHHBIX AaKTHBHBIMH apXUBAMH.

* void archivatorList( vector<string> &ls ); - CniCOK apXUBaTOPOB, KOTOPBIMU OOCITY’)KMBA€ETCSI ApXUB.

* bool archivatorPresent( const string &arch ), - IlpoBepka apxuBaTropa Ha 00CITy>KMBaHUE JTAHHOTO
apxuBa.

* void archivatorAttach( const string &arch ); - IloaxiaroueHue MAHHOTO apXWBa HA OOCTY)KHBAHHE
yKa3aHHBIM apXHUBATOPOM.

* void archivatorDetach( const string &arch, bool full = false ); - OTKIIOYEHUE NaHHOTO apXWBa OT
00CITy’)KUBaHHE YKa3aHHBIM apXHUBATOPOM.

* void archivatorSort( ); - CopTUpOBKa OOCIYXHBAIOIIUX aPXUBATOPOB B IMOPSAKE YXY/IICHUS
Ka4yecTna.

* string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz = 230 );
- ®opmupoBanue nzodpaxenus (pdf) Tpenna 3a ykazaHHBIM NPOMEXYTOK BpeMeHU <beg>, <end> u
yKa3aHHOTO apXuBaTopa <arch>.

* TArchiveS &owner( ), - [loncucrema "ApxuBbl" - Biajeel] apXx1uBa 3HaYCHUH.

5.3. OobexT Oydepa 3nauennii (TValBuf)

‘HacneuyeTcn: ‘T VArchive ‘

IIy0oiu4uHbIEe METOABI:
* TValBuf( ); - Unnnmanuzarop Oydepa ¢ yCTaHOBKAMH 110 YMOTYAHHIO.
* TValBuf( TFld::Type vitp, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); -
WNuunnmanuzarop Oydepa ¢ ykazaHHBIMHU TapaMeTpaMu.
* void clear( ); - Ounctka Oydepa.
» TFld::Type valType( ); - Tun 3Ha4eHus, XxpaHUMOTO Oyhepom.
bool hardGrid(); - Pabora Oydepa B pesxume KECTKON CETKH.
* bool highResTm( ), - PaGoTa Oydepa B perkrMe BpeMEHH BBICOKOTO pa3pemieHus (MUKPOCEKYH/IBI).
* int size( ), - MakcumainbHbIi pa3mep Oydepa (eaeHur).
* int realSize( ), - PeasbHbIH pazmep Oydepa (eaeHurn).
* long long period( ), - llepuonnuHocTh 3HaueHH B Oydepe (Mukpocekyna). Eciu nmepuoanyHocts
HyJeBast To Oydep QpyHKIIMOHUPYET B peKUME CBOOOIHOTO JOCTYIA.
* long long begin( ), - Bpemst Hauana Oydepa (MUKPOCEKYH]).
* long long end( ); - Bpems okon4anus 0ydepa (MUKPOCEKYH]).
* bool vOK( long long ibeg, long long iend ), - IlpoBepka Hamnuusi 3HaYeHU B Oydepe 3a yKa3aHHBINA
MIPOMEXYTOK BpeMeHH OT <ibeg> 1o <iend>.
* void setValType( TFld::Type vl ); - YcTaHOBKA THIIAa 3HAYCHUS XPAHUMOTO OyhepoM.
* void setHardGrid( bool vl ); - YcTaHOBKa peKMMa KECTKON CETKH.
* void setHighResTm( bool vl ); - YcraHOBKa peXHMa BPEMEHH BBICOKOTO pa3perIeHus
(MUKPOCEKYHIBI).
* void setSize( int vl ); - YcTaHoBKa pa3Mepa Oydepa (eaeHurn).
* void setPeriod( long long vl ); - YcTaHOBKA NIEPUOJUIHOCTH 3HAUYCHUH B Oydepe (MUKPOCEKYH]).
* virtual void getVals( TValBuf &buf, long long beg = 0, long long end = () ); - 3anpoc kaapa 3HaUCHUN
<buf> 3a BpeMs oT <beg> no <end>.
* virtual string getS( long long *tm = NULL, bool up ord = false ); - 3anpoc 3Ha4€HHUS CTPOKOBOTO
THUIA 32 BpeMs <tm> U NPU3HAKOM NPUTATUBAHUA K BepXy <up ord>.
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* virtual double getR( long long *tm = NULL, bool up ord = false ); - 3ampoc 3HaueHUS
BEILIECTBEHHOT'O THIIA 32 BpeMs <{m> W MPU3HAKOM IPHUTITUBAHUS K BEpXy <up ord>.

* virtual int getl( long long *tm = NULL, bool up ord = false ); - 3anpoc 3Ha4eHHs IIEIOTO THIA 3a
BpeMs <¢m> W MPU3HAKOM MIPUTATHBAHUS K BEPXY <up ord>.

* virtual char getB( long long *tm = NULL, bool up ord = false ); - 3anpoc 3Ha4eHUs JOIMYECKOTO
THUIIA 32 BpeMs <{m> U MPU3HAKOM MPUTATUBAHUS K BEPXY <up ord>.

* virtual void setVals( TValBuf &buf, long long beg = 0, long long end = 0 ); - YctaHoBka kajapa
3HaYCHUH U3 <buf> 3a BpeMst OT <beg> nmo <end>.

* virtual void setS( const string &value, long long tm = () ); - YcTaHOBKa 3HaUYEHUS CTPOKOBOTO THUIIA C
BpEMCHEM <fm>.

* virtual void setR( double value, long long tm = () ); - YcTaHOBKa 3HaY€HHUs BEHICCTBEHHOTO THUIIA C
BpEMCHEM <im>.

* virtual void setl( int value, long long tm = () ); - YcTaHOBKa 3HA4YE€HHUSI 1I€JIOTO TUIIA C BpEMEHEM <{m>.
* virtual void setB( char value, long long tm = ( ); - YCTaHOBKa 3Ha4Y€HHUs JIOTUYECKOTO THUIA C
BpEMCHEM <im~>.

3amunéHHbIe METOABI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd grd, bool hg res ), - Ilepeco3nanue
Oydepa 1 yKa3aHHBIX TapaMeTpPOB.

5.4. Moayabhblii 00bekT TUNA apxuBaTopa (TTipArchivator)

Hacaenyer:

TModule.

Hacaenyercs:

KopHeBbiMU 00bEKTaMU MOAYJIEH TOACUCTEMBI «APXUBBDY.

IIy6iuuHbIEe METOABI:

* void messList( vector<string> &list ); - CluCOK apXUBaTOPOB COOOIICHUIA.

* bool messPresent( const string &iid ), - [IpoBepka Ha HATMYKUE YKa3aHHOTO apXHUBAaTOPa COOOIICHHIA.
* void messAdd( const string &iid, const string &idb = "*.*" ); - JlobaBneHre apxuBaTopa COOOLICHUH.
* void messDel( const string &iid, bool full = false ); - Y nanenue apxuBaTopa COOOIICHHUH.

* AutoHD<TMArchivator> messAt( const string &iid ), - IloaxitoueHne K apxXuBaTopy COOOIIECHHH.

* void valList( vector<string> &list ); - Clucox apXuBaTOpOB 3HAUECHUH.

* bool valPresent( const string &iid ), - [IpoBepka Ha HAJIMUNE YKA3aHHOTO apXHUBAaTOPa 3HAYCHUI.

* void valAdd( const string &iid, const string &idb = "*.*" ); - JlobaBlieHre apXuBaTOpa 3HAYCHUI.

* void valDel( const string &iid, bool full = false ); - Y nanenue apxuBatopa 3Ha4YeHUH.

* AutoHD<TVArchivator> valAt( const string &iid ); - IlonkinoyeHne K apxuBaTopy 3Ha4eHUH.

» TArchiveS &owner( ), - [loncucrema "ApxuBbl" - BIajieliell TUIIA apXUBATOPA.

3amuménHbIe METOObI:

* virtual TMArchivator *AMess( const string &iid, const string &idb ); - MoaynbHBII METOJ CO3/TaHHE
apXuBaTOpa COOOIIECHUIA.

* virtual TVArchivator *4AVal( const string &iid, const string &idb ); - MonynbHBI METOJ CO3/JIaHHE
apXuBaTOpa 3HAYCHHI.
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5.5. O0bekT apxuBaTopa coobmenuii (TMArchivator)

Hacanenyer: |\ 7CntrNode, TConfig
Hacaeayercsa: OObexkTaMu apXUBaTOPOB COOOIICHHUI MOAYJICH MOJACUCTEMBI « APXUBBIY.

IIy0imuHbIe MeTOaBI:
» TMArchivator( const string &id, const string &db, TElem *cf el ); - VIHUIHManu3upyrommi
KOHCTPYKTOp apxXuBaTtopa cooOmieHud ¢ uacHTHuukaropom <id>, mna xpanenus Ha bJl <db> co
CTpYKTypoil <cf el>.
* const string &id( ); - Uneatudukarop apxuBaropa.
* string workld( ); - Pabounii uneHTU()UKATOP, BKIIOYACT UM MOIYJIA.
* string name( ), - IMs apxuBaTopa.
* string dscr( ); - Onncanue apxuBaropa.
* bool toStart( ), - llpuznax «3ammyckaTb apXxuBaTop».
* bool startStat( ); - CocTosiHHE apXuUBaTOpa «3aMmyIIeH.
* string &addr(); - Aapec XpaHWIUIIA apXUBATOPA.
* int &level('); - YpoBeHb COOOLICHH, 00CTYKUBAEMBIX apXUBATOPOM.
* void categ( vector<string> &list ); - Kareropun (1ma0noHbI) COOOLIECHUH, OOCITYKHBAEMBIX

apXUBaTOPOM.

» string DB( ); - Anpec B]] apxuBaropa.

 string thl( ), - Anpec Tabnuuel B/] apxuBartopa.

» string fullDB( ); - Ilonmusrit anpec Tabmunbl b/ apxuBaropa.

* void setName( const string &vl ); - YcTaHOBKa UIMEHH apXUBaTOPA.

void setDscr( const string &vl ); - YcTaHOBKa ONHUCAaHUS apXUBATOPA.

void setToStart( bool vl ); - YcTaHOBKa NTpU3HAaKa «3aIyCKaTh apXHUBaTOP.

void setAddr( const string &vl ); - YcTaHOBKa aJipeca XpaHUJIUINA apXUBATOPA.

void setLevel( int lev ); - YcTaHOBKA YpOBHSI COOOIICHHH, OOCTYKUBAEMBIX apXHUBATOPOM.
void setDB( const string &idb ),; - YcranoBka aapeca b/ apxuatopa.

virtual void start('), - 3amyck apxuBaropa.

* virtual void stop( ), - OcTaHOB apXHUBaTOpa.

* virtual time_t begin( ); - Hauano apxuBa JaHHOTO apXuUBaTOpA.

* virtual time t end( ); - KoHen apxyuBa JaHHOTO apXHBaTOPa.

 virtual void put( vector<TMess::SRec> &mess ); - IlomecTutp rpymmy cooOUICHUH B apXuB
COOOIICHUH TaHHOTO apXUBATOPA.

* virtual void get( time t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category = "",
char level = (0 ); - Ilony4unts cOOOUICHNS U3 apX¥Ba JAHHOTO apXWBaTOpa Ui yKa3aHHBIX MapaMEeTpPOB

¢dbunsTpa.

» TTipArchivator &owner( ), - Tun apxuBaropa — BIajelel] apXuBaTopa COOOIICHHIA.

3amuménnbie aTpudyTHI:
* bool run_st; - Ilpusnak «3amymien».

3amuuéHHble MeTOAbI:
* bool chkMessOK( const string &icateg, TMess::Type ilvl ); - IIpoBepka co0OOIIEHNUsS Ha COOTBETCTBHE
YCIOBUSAM (HIIBTPA.
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5.6. O0bexT apxuBaTopa 3na4yennii (TVArchivator)

Hacanenyer: |\ 7CntrNode, TConfig
Hacaeayercsa: OObekTaMu apXUBaTOPOB 3HAYCHUN MOJIYJICH TIOJICUCTEMBI «APXHUBBD».

IIy0imuHbIe MeTOaBI:
» TVArchivator( const string &id, const string &db, TElem *cf el ); - VIHMOManmu3upyrommi
KOHCTPYKTOp apxuBaTtopa 3Ha4eHWH ¢ wuueHTHduraropom <id>, nmns xpanenuss Ha bJ] <db> co
CTpYKTypoil <cf el>.
* const string &id( ); - Uneatudukarop apxuBaropa.
* string workld( ); - Pabounii uneHTU()UKATOP, BKIIOYACT UM MOIYJIA.
* string name( ), - IMs apxuBaTopa.
* string dscr( ); - Onncanue apxuBaropa.
* string addr(); - Anpec XpaHWIHIIA apXUBATOPA.
* double valPeriod( ); - IlepuogaHOCTh 3HAUYCHUN apXuBaTOpa (MUKPOCEKYH/).
* int archPeriod( ); - IleppoAMYHOCTh apXMBUPOBAHMS 3HAYEHUI apXUBaTOpoM. Bpems uepes3 koTopoe
apXWBaTOP NPOM3BOIUT apXUBUPOBAHHE Kajpa 3HAUCHHH U3 Oydepa apxuBa.
* bool toStart( ), - Ilpuznak «3amyckaTb apXuBaTop».
* bool startStat( ), - CocTosiHuE apxuBaTOpa «3aIyIieH».
» string DB( ); - Anpec B]] apxuBaropa.
 string thl( ), - Anpec Tabnuuel B/] apxuBartopa.
» string fullDB( ); - Ilonmusrit anpec Tabmunbl b/ apxuBaropa.
* void setName( const string &inm ); - YCTaHOBKa UMEHU apXHBaTOPA.
* void setDscr( const string &idscr ); - YcTaHOBKa OIKUCAHUS apXUBATOPA.
* void setAddr( const string &vl ); - YcTaHOBKa ajipeca XpaHUJIHUILA apXUBATOPa.
* virtual void setValPeriod( double iper ); - YcTaHOBKAa TEpUOJWYHOCTH 3HAYCHHUH apXuBaTopa
(MUKPOCEKYHI).
* virtual void setArchPeriod( int iper ); - YcTaHOBKa NEPUOAWYHOCTH apXMBHPOBAHUS 3HAYCHUU
apxuBaTopoM. Bpems gepe3 KoTopoe apXxuBaTop MPOU3BOIUT apXUBUPOBAHKE Kapa 3HauYeHui u3 Oydepa
apXxuBa.
* void setToStart( bool vl ); - YcTaHoBka npu3Haka "3amyckarb ap3uBaTop".
* void setDB( const string &idb ),; - YcranoBka aapeca b/ apxuBaTopa.
* virtual void start( ); - 3amyck apxuBaropa.
* virtual void stop( bool full del = false ); - OcTaHOB apXHBaTOpa C BO3MOXXHOCTHIO IOJTHOTO yIaJICHUS
<full _del>.
* void archiveList( vector<string> &Is ); - Cnucox apXxuBoB 0OCITY>KUBAEMBIX apXHUBATOPOM.
* bool archivePresent( const string &iid ); - IlpoBepka Ha OOCITYXHMBa€MOCTh yKa3aHHOTO apXHBa
apXHBATOPOM.
» TTipArchivator &owner( ); - Tunm apxuBaTopa — Biajaeliel] apXHuBaTOpa 3HAUCHUM.

3amuuéHHbie METObI:
* TVArchEl *archivePlace( TVArchive &item ); - BkiatounTs apxuB <item> B 00paOOTKY apXMBaTOPOM.
* void archiveRemove( const string &id, bool full = false ); - Ynamute apxuB <id> u3 00pabOTKH
apXMBaTOPOM, C BO3MOXKHOCTBIO ITOJTHOTO yaaneHus <full>.
» virtual TVArchEl *getArchEl( TVArchive &arch ); - llomydenue oObeKTa 3J€MEHTa apxuBa I
YKa3aHHOTO apXWBa.

3amuiéHHble aTPUOYTHI:
* Res a_res - Pecypc npouecca apXUBUPOBAHMSL.
* bool run_st - Ilpuznak "Apxus 3amymiex".
* vector<TVArchEl *> arch_el; - MaccuB 3J1€eMEHTOB apXUBOB.
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5.7. O0bekT 351emMenTa apxusa B apxuBatope (TVArchEl)

‘HacnenyeTcm ‘O6’b€KTaMI/I apXUBATOPOB 3HAYCHUN MOJYJIEH MOJACUCTEMBI «APXUBBIY.

IIy6iuunHbIEe METOABI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); - HUIMATH3UPYIONINA KOHCTPYKTOP
JUTSI CBSI3M apxuBa <iachive> ¢ apxuBatopoM <iarchivator>.

* virtual void fullErase( ), - IlonHOe ynaneHue JIeMeHTa.

* virtual long long end( ); - Bpems KoHIIa JaHHBIX (MUKPOCEKYH]IBI).

* virtual long long begin( ), - Bpemst Hauana JaHHBIX (MUKPOCEKYH/IbI).

* long long lastGet( ), - Bpemsi mociensero copoca qaHHbIX U3 Oydepa B XpaHUITHIIE.

» TVariant getVal( long long *tm, bool up ord, bool onlyLocal = false ); - 3anpoc 3Ha4e€HHS 32 BpEMs
<tm> ¥ IPU3HAKOM NIPUTATUBAHUS K BEpXy <up ord>, ¢ yka3aHHEM 3arpoca TOJIbKO JOKaJIHHOTO apXHBa
B <onlyLocal>.

 void getVals( TValBuf &buf, long long beg = 0, long long end = 0, bool onlyLocal = false ); - 3anpoc
KaJipa 3Ha4YeHUH <buf> 3a BpeMs oT <beg> 10 <end>, ¢ ykazaHUEM 3apoca TOJIHKO JIOKAJTHLHOTO apXHBa
B <onlyLocal>.

* void setVals( TValBuf &buf, long long beg = 0, long long end = () ); - YcTraHOBKa KaJipa 3HAYCHHUI U3
<buf> 3a Bpems oT <beg> no <end>.

» TVArchive &archive( ), - ApxuB d1ieMeHTa.

» TVArchivator &archivator( ), - ApxuBaTop dJI€MEHTA.

ITy6nu4nbIe aTpuOyTHI:
* long long prev_tm; - Bpems npeaplayiero 3naueHus. Mcnomab3yercs [isl ycpeAHEeHUs!.
* string prev_val; - Ilpensiayiee 3HaueHue. Mcnonb3yeTcs A yCpeTHEHUSL.

3amuméHHbIe METOBI:
 virtual TVariant getValProc( long long *tm, bool up ord ); - ®ynkuus o0pabOTKH 3ampoca OJHOTO

3HAUCHHS U3 apXHUBa.
* virtual void getValsProc( TValBuf &buf, long long beg, long long end ); - ®ynkuust oOpabOTKU

3ampoca MOJIYJIEM Ha MOJyYeHHE TaHHbIX.
* virtual void setValsProc( TValBuf &buf, long long beg, long long end ); - ®yukuus oOpabOTKU

3aIpoca MOJlyJIEM Ha YCTAaHOBKY JIaHHBIX.
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6. Iloncucrema «Tpancnoprepy (TTransportS)

[Toncucrema «Tpancnoptel» mnpezacraBieHa oObexkToM TTransportS, KOTOpBI CONEPKUT HA ypPOBHE
MOJICHCTEMBI MOYJIbHBIE 00BEKTHI TUIIOB TpaHcopToB T TipTransport. Kaxkaprit Tvm TpaHcmopTa COACPKUT
00bexThl Bxomsaumx TTransportln u wucxomsmux TTransportOut TpancmoptoB. OOmas cTpykTypa
MOJICUCTEMBI ITPUBEJIEHA Ha puc. 6.

Hemo cTaHyuA

CucmesHsIl ol

Crod nodcucmen

Sockets

Tin mp arHcmopma |

=X ][Self] E[TrCntrInnp][‘lﬁtrple]
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Puc. 6. Cnoucras cTpykTypa MoJCUCTEMBI TPAHCIIOPTOB.

KopHeBoii 00beKT MOyt oACUCTEMBI « TpaHCHOPTHD COAEPKUT MH(OPMAIMIO O KOHKPETHO B3STOM
tune Moxyas u BHemHUX OpenSCADA xocrax/cranmusax. B pamkax OTAEIBHO B3ATOTO MOJIYJS MOXKET
OBITh peaqnu30BaHa COOCTBEHHAsl OOmEeMOAyibHAas (YHKIIMOHAIBHOCTh. B 00mIeMm, ajis BceX MOIyJEH,
coJIepKaTCss METO/IbI IOCTYIA K BXOASIIUM U UCXOISAIIMM TPAHCIIOPTaM KOHKPETHO B3STOTO MOJTYJISL.

Oo6wbekt Bxonsamero tpancnopta TTransportln mpepocraBisier unTepdeiic K peanuzanuu MOAYJIHHOIO
METO/a BXOJISILEro TPaHCIopTa.

Oo6mwexT ucxossmero tpancnopta TTransportOut mpenocTaBisieT HHTEpQEHC K peann3anuyd Moy IbHOTO
METO/1a UCXOIALIEr0 TPAHCIOPTA.

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

JlaHnnbie:

Crpyxrtypa BHemHux OpenSCADA xocrtos/ctannmii (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 MHHIMATN3ALUH
CTPYKTYPBHI.
* string user open, - Ilonb30BaTelnb, CO34aBIINI 3aUCh PO BHEIIHUN XOCT/CTaHIIUIO.
* string id; - U neHTn(UKaTOp BHEITHETO XOCTa/CTAHIINH.
* string name, - VIMs1 BHEIIIHETO XOCTa/CTaHIUH.
* string transp; - TpaHCIIOPT, UCIIOJB3YIOIMICS IS JOCTYNA K BHEITHEMY XOCTY/CTaHIIUH.
* string addr;, - Anpec I TpaHCIOpPTa, KOTOPBIA HCIOJIB3YeTCS Ul JIOCTyNa K BHEIIHEMY
XOCTY/CTaHIINH.
* string user; - Ilonp30BaTeNnb BHEIIHETO XOCTA/CTAHIIUH.
* string pass, - I1apoib 10JIb30BaTENs BHELIHETO XOCTA/CTaHIIUH.
* bool link_ok; - Ilpusnak "CBs3b ¢ BHEIIHUM XOCTOM/CTaHIIMEH yCTaHOBJIEHA' .

IIy0imuHbIe MeTOaBI:
* int subVer( ), - Bepcus noacuCTEMBI.
* void inTrList( vector<string> &ls ), - I10JIHBI} CIUCOK BXOJISIIIIUX TPAHCIIOPTOB.
* void outTrList( vector<string> &ls ),; - [10JIHBII CIUCOK UCXOASIINX TPAHCIIOPTOB.
* bool sysHost( ); - Ilpusnak - "OT00OpakaTh CHCTEMHBIE XOCTHI".
* void setSysHost( bool vl ); - YcTanoBka npuzHaka - "OTo0OpakaTb CUCTEMHBIE XOCTHI".
» string extHostsDB( ); - Bl xpaneHus nepedHsi BHEITHUX XOCTOB.
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* void extHostList( const string &user, vector<string> &list ); - CHICOK BHEUTHUX XOCTOB.

* bool extHostPresent( const string &user, const string &id ); - IIpoBepka HaIMUYUS BHEIIHETO XOCTa
<id> ot uMeHu noap3oBatens <user> ("*" - IS CHCTEMHBIX XOCTOB).

* AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ), - Co3nanue
- 3ampoc HUCXOJSIIET0 TpAHCHOpTa s OOCTY)KMBaHUS BHEIIHETO XocTa <host> ¢ mupeurcom
UACHTU(QUKAINN y3JIa CHCTEMBI <pref>.

» ExtHost extHostGet( const string &user, const string &id ), - llonydenre nHQOPMAIIMOHHOTO 00BEKTA
BHEIIHEr0 X0cTa <id> OT UMEHH Ioyb30oBaTeas <user> ("*" - 111 CHCTEMHBIX XOCTOB).

* void extHostSet( const ExtHost &host ); - Y cTaHOBKa BHEITHETO XOCTa/CTaHIIMK <h0St>.

* void extHostDel( const string &user, const string &id ); - YnajaeHue BHEIIHETO XOCTa/CTaHINK <id>
OT UMEHHU noib3oBaTens <user> ("*" - 175 CUCTEMHBIX XOCTOB).

* int cntrlfCmd( XMLNode &node, const string &senderPref, const string &user = "" ); - Ilepenaua
3anpoca untepdeiica ynpasinenus OpenSCADA <node> k ynanéHHOM CTaHIIUH.

* void subStart( ); - 3amycK MOJCUCTEMBI.

* void subStop('); - OCTaHOB MOJICUCTEMBI.

* TElem &inEl( ), - Ctpykrypa B]l BXOasux TpaHCIIOPTOB.

* TElem &outEl(); - Ctpyktypa B/l ucxonsmmx TpaHcrnopToB.

* AutoHD<TTipTransport> at( const string &id ); - OOpanicHHe/TIOAKIIOYCHNE K THITY TPaHCTIOPTa
<id>.

6.2. MoayabHblii 00beKkT THIA TPaHCcOPTOB (TTipTransport)

Hacnenyer: |TModule.
Hacaenyercsi: | KopHeBbIMH 00BEKTaMU MOJYJIEH MOACHCTEMBI « TpaHCIOPTHI».

IIy6iuuHbIEe METOABI:

* void inList( vector<string> &list ); - CHHCOK BXOJISAIINX TPAHCIIOPTOB.

* bool inPresent( const string &name ); - IlIpoBepka Ha HaTMIKE BXOIAIIETO TPAHCIIOPTA.

* void inAdd( const string &name, const string &db = "*.*" ); - JlobaBieHrEe BXOSAIIETO TPAHCIIOPTA.

* void inDel( const string &name, bool complete = false ); - YnaieHue BXOISIIIETO TPAaHCIIOPTA.
BosmoxHo nonHoe ynanenue, Bkitodatoniee u b/, myrém yctaHoBKY npu3HaKa <complete>.

* AutoHD<TTransportin> inAt( const string &name ), - [logxiaroueHne K BXOAAIIEMY TPAHCIIOPTY.

* void outList( vector<string> &list ); - CHICOK UCXOAIINX TPAHCIIOPTOB.

* bool outPresent( const string &name ); - I[IpoBepka Ha HATMYUE UCXOAIIETO TPAHCIIOPTA.

* void outAdd( const string &name, const string &db = "*.*" ); - JloGaBieHre UCXOAIIETO TPAHCIIOPTA.
* void outDel( const string &name, bool complete = false ); - YnaneHue MCXOAAIIETO TPAHCIIOPTA.
Bo3moskHo nosiHoe ynanenue, Bkirovaroniee u b/, mytém yctaHOBKHM nipu3Haka <complete>.

* AutoHD<TTransportOut> outAt( const string &name ) - IlogxioueHre K UCXOAIIEMY TPAHCIOPTY.

» TTransportS &owner( ), - lloncucrema "Tpancnoptsl" - Biajenel] TUIIOM TPaHCIIOPTA.

3amuméNHbIe METOIbI:

* virtual TTransportln *In( const string &name, const string &db ); - MonynbHBIA METOM
CO3JIaHMSI/OTKPBITHSI HOBOTO «BXO/ISIIIIET0» TPAHCIIOPTA.
» virtual TTransportOut *Qut( const string &name, const string &db ); - MoOIyIbHBI METOJ

COSI[aHI/IH/ OTKPBITHA HOBOI'O «HCXOOALICTO» TPpaHCIIOpTa.

6.3. O0bexT Bxoasmmux TpancnopTos (TTransportin)

Hacnenyer: |TCntrNode, TConfig.
Hacaenyercs: |O0bekTaMu BXOISIIMX TPAHCIIOPTOB MOy el nmoacucteMsl « TpaHCopTh».

ITy0nu4HbIE METOBI:
» TTransportin( const string &id, const string &db, TElem *el ); - IHMIMaIU3UPYIOUINI KOHCTPYKTOD.

* const string &id( ), - Unentudukarop TpaHcnopra.
» string workld( ); - Tlonusiii uneHTUPUKaTOP, BKIFOYAS UACHTH(PUKATOP MOJTYJIIS.

* string name( ); - Mg TpaHcmopra.
* string dscr('); - Onucanue TpaHCTIOPTA.
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* string addr(),; - Anpec.

* string protocol( ), - CBsI3aHHBIN TPAHCIOPTHBINA MTPOTOKOI.

* virtual string getStatus( ); - [lony4deHue ctaTyca BXOJSIIETO TPAHCIIOPTA.

* bool toStart( ), - llpuzHak «3amycKaTh TPAHCTIOPT.

* bool startStat( ), - Cocrosinue « TpaHCTIOPT 3aIyIIeH.

» string DB( ); - Anpec B]] Tpancnopra.

* string tbl( ), - Tabmuma b/ Tpancmopra.

 string fullDB( ), - IllonmHoe ums Tabmuipsl B/ TpancnopTa.

* void setName( const string &inm ); - Y CTaHOBKAa UIMEHH TPAHCIIOpTa B <inm>.

* void setDscr( const string &idscr ); - YCTaHOBKa OMUCAHUS TPAHCIIOPTa B <idscr>.

* virtual void setAddr( const string &addr ); - YcTaHoBKa agpeca TpaHcroprta B <addr>.
* void setProtocol( const string &prt ); - YCTaHOBKa CBSI3HOT'O TPAHCIOPTHOT'O MPOTOKOJIA.
* void setToStart( bool val ); - YcraHnoBka npu3Haka "3amyckaTh TpaHCIOpT'.

* void setDB( const string &vl ); - YcraHnoBka angpeca b]] Tpancmnopra.

* virtual void start( ); - 3amyck TpaHCIOpTA.

* virtual void stop( ); - OcTaHOB TpaHCTIOpTA.

* TTipTransport &owner( ), - Tun Tpancnopta — Biajesel] BXOIAIINUM TPAHCIIOPTOM.

3amunénnbie aTpUOyThHI:
* bool run_st; - [lpuzHak «3aryimeny.

6.4. O0bexT ncxoasmmx Tpancnopros (TTransportOut)

Hacaeayer: |TCntrNode, TConfig.
Hacaenyercsi: | O0beKTaMH UCXOIAIIUX TPAHCIIOPTOB MOTYJIeH TOACUCTEMBI « TpaHCIOPTHD».

Ily6imyHbIe METOABI:

» TTransportOut( const string &id, const string &db, TElem *el ); - VHunmanu3upyrommit
KOHCTPYKTOP.

* const string &id( ); - Uneatudukatop TpaHcropra.

* string workld( ), - TlonHblit uAeHTU(UKATOP, BKIIIOYAS UACHTU(DUKATOP MOMYIISL.

* string name( ), - Mg TpaHcnopra.

» string dscr( ), - Onucanue TpaHCIIOpTa.

* string addr(); - Anpec TpaHcmopTa.

* int prml( ); - IlepBblil pe3epBHBIN apaMeTp.

* int prm2(); - Bropoii pe3epBHbIl TapameTp.

* bool toStart( ); - [lpuznak «3armyckaTh TPaHCIOPT».

* bool startStat( ); - Coctosiaue « TpaHCTIOPT 3aITyIIeH».

* virtual string getStatus( ); - Ilony4deHue craTyca TpaHCIIOPTA.

» string DB( ); - Anpec B]] Tpancnopra.

* string thl( ), - Tabnuna bJ] Tpancnopra.

o string fullDB( ); - Ilomnoe ums Tabnuuel bl Tpancnopra.

* void setName( const string &inm ); - YCcTaHOBKa UMEHHU TPAHCIIOPTA.

* void setDscr( const string &idscr ); - YcTaHOBKa ONUCAHUS TPAHCIIOPTA.

* virtual void setAddr( const string &addr ); - YcTaHoBKa agpeca TpaHCIIOPTA.

* void setPrml(int vl ); - YcTaHOBKa IEPBOT0 PE3EPBHOTO MapaMeTpa.

* void setPrm2( int vl ); - YcTaHOBKa BTOPOTO PE3EPBHOTO MapaMeTpa.

* void setToStart( bool val ); - YcTaHOBKa npu3HaKa «3arycKaTb TPAHCIOPTY.

* void setDB( const string &vl ); - YcraHnoBka anapeca b]l Tpancnopra.

* virtual void start( ), - 3anmyck TpaHCTIOpTAa.

* virtual void stop('); - OcTaHOB TpaHCTIOPTA.

* virtual int messIO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0, bool
noRes = false ); - OtmnpaBka NaHHBIX Yepe3 TpaHCHOPT. Bpems oxupanus <time> COETUHEHUS
YKa3bIBACTCSl B MHJICEKYHIAaX. <noRes™> UCHOIB3yeTCs MPOTOKOJIAMH IS MOHOIIOJIEHOTO OJIOKMPOBAHUS
TPaHCIIOPTa Ha BpeMsi pabOThl C HUM U UCKJIIOUCHHS COOCTBCHHOM OJIOKUPOBKU (DYHKIIUECH.

* void messProtlO( XMLNode <&io, const string &prot ); - OtnpaBka naHHbIX B jaepeBe XML <in>
4yepe3 TPaHCIIOPT, UCIOJIb3Yys TPAHCHOPTHBIA MMPOTOKON <prot>.
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» TTipTransport &owner(); - Tun TpancnopTa — BiaJielel] UCXOAAIIMM TPaHCIIOPTOM.

3amuménHbie aTpUOyThHI:
* bool run_st; - llpusnak «3amymien».
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7. Iloacucrema “IIpoToKOJIBI KOMMYHUKAIIMOHHBIX HHTEP(PEcoB”
(TProtocolS)

[Toncucrema «IIpoTOKOIBI KOMMYHHMKAIIMOHHBIX MHTepdeiicoB» mpencraBieHa o0bekToMm TProtocolS,
KOTOPBIM COJEPKUT Ha YPOBHE IMOJICUCTEMbl MOJYJbHbIE OOBEKTHI OTAEIBHBIX MPOTOKOJIOB TProtocol.
Kaxp1if mpoTOKOII COAEPKUT OOBEKTHI OTKPBITHIX CEAHCOB BXOISIIMX MPOTOKOI0B TProtocolln.

O6mbext TProtocolS mpegocraBiseT 1OCTyn K BXOISUIMM M UCXOJSIIMM MPOTOKOJIAM OTIEIBHO B3STHIX
TUTMOB TPAHCHOPTHBIX MPOTOKOJIOB. BHYTpeHHsAsI CTOpOHA MCXOJALIEr0 MPOTOKOJA CTPOUTCS IO
MOTOKOBOMY MPHUHIIUITY C UHAUBUAYAIbHON CTPYKTYPOM MOTOKA [T KAXKI0M peanusaiuy npoToKoa.

7.1. O0bekT moacucrembl «IIpoTOK0JIBI KOMMYHUKAUMOHHBIX HHTEP(ericoB»
(TProtocolS)

TSubSYS. |

‘HacnenyeT:

ITy0iu4HbIe MeTOBI:
* int subVer( ), - Bepcus moacucTemsl.
* AutoHD<TProtocol> at( const string &id ), - IlonkmoueHne Kk MO0 IPOTOKoNa <id>.
» string optDescr( ); - Jlokaim3oBaHHAs TOMOINb IO OIIUSM KOMAHIHOW CTPOKH M TapamMeTpam

KOH(pUTyparmoHHoro ¢aiina.

7.2. MoayabHblii 00beKT mpoTokoJia (TProtocol)

Hacnenyer: |TModule.
Hacnenyercsi: | KopHeBbiMU 00BbeKTaMu MOysel ojacucteMsl «I[IpoTOKOIBI.

IIy6iuuHbIEe METOABI:

* virtual void itemListin( vector<string> &Is, const string &curlt = "" ); - CHOUCOK SJIEMEHTOB
MIPOTOKOJIA JIJISl HHIMBHIyaJIbHOM aJIpecaliiyl B TPAHCIIOPTE.

* void list( vector<string> &list ); - CHICOK OTKPBITBIX BXOJSIIUX CEAHCOB.

* bool openStat( const string &name ); - lIpoBepka Ha OTKPBITOCTh BXOJSIIETO CEaHCA C yKa3aHHBIM
UMCHEM.

* void open( const string &name, const string &tr ); - OTKpbITHE BXOJSIIETO C€aHCA OT HWMEHHU
TpaHcHopTa <tr>.

* void close( const string &name ), - 3aKpbITHE BXOJIAIIETO CEAHCA.

* AutoHD<TProtocolln> at( const string &name ), - [logkmoueHne K OTKPHITOMY BXOJISIIIIEMY CEaHCY.

* virtual void outMess( XMLNode &io, TTransportOut &tro ); - OTnpaBka AaHHBIX B JaepeBe XML

<in> NoCpPeACTBOM JaHHOTO MPOTOKOJA U TPAHCIIOPTA <{ro>.

7.3. O0BeKT ceanca Bxoasiero nporokosia (TProtocolln)

Hacnenyer: |7CntrNode.
Hacaenyercsi: |(O0beKkTaMu ceaHca BXOJISIIIETO IPOTOKOJIA MOAYJIeH moacucTeMbl «[IpoTOKOITBD».

I[IyoiuuHbIEe METOABI:
» TProtocolln( const string &name ); - UHUIMAIU3UPYIOIIHIA KOHCTPYKTOP.

* const string &name( ); - IMs BXoIA11er0 CeaHca.
* const string &srcTr( ); - Anpec TpaHCIOPTa-UCTOYHUKA OTKPBITHS NaHHOTO CeaHCca BXOJSIIETO

MPOTOKOJA.
* void setSrcTr( const string &vl ); - YcTaHOBKa ajpeca TPaHCIOPTA-UCTOYHHUKA OTKPBITUS AHHOTO

ceaHca BXOJAIIETO MPOTOKOJIA.
* virtual bool mess( const string &request, string &answer, const string &sender ); - llepemaua

HECTPYKTYPUPOBAHHBIX JAHHBIX Ha 00pabOTKY MPOTOKOITY.
» TProtocol &owner( ), - [IpoTokon — Biajener BXOISAIIETO CeaHca.
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8. Iloacucrema “Ilosab3oBaresibckue uarepgeiicor” (TUILS)

[Toncucrema «Ilonp3oBaTenbckue uHTEpQEice» npencrasieHa oobekroM TUIS, KOTOPEI coaepKuT Ha
YPOBHE IMOJICUCTEMBI MOTYJIbHBIE OOBEKTHI MOIb30BaTeIbCKIX nHTEpdeticoB TUI.

8.1. O0bexkT moacucremsl «llosab3oBaTenbckue narepgeiicsn» (TUIS)

‘HacnenyeT: ‘TSubSYS. ‘

I[IyOoiuuHbIe METOABI:
* int subVer(); - Bepcus mMoacUCTEMBL.
* void subStart( ); - 3amycK MOJCUCTEMBI.
* void subStop( ); - OCTaHOB MOJCUCTEMBI.
* AutoHD<TUI> at( const string &name ),

uHTepdeiica.
* static bool icoPresent( const string &inm, string *tp = NULL ); - IlpoBepka Ha HaJIU4YUSI UKOHKH

<imm> B cTaHAapTHOH mupekropuu. VMg HMKOHKM yKasbiBaeTcsi 0e3 pacuimpeHus. Pacmmpenue/Tun

3arpy’KEHHOTO U300paKCHUS TOMEIIAETCs B <tp>.
* static string icoGet( const string &inm, string *tp = NULL ), - 3arpy3ka u300pa>keHusI UKOHKU <inm>

U3 CTaHIAPTHOMN JIUPEKTOPUH.
* static string icoPath( const string &ico, const string &tp = "png"” ); - TlonHblii MyTh K UKOHKE,

BKJItOUasi pabouyro AUPEKTOPHUIO.

- IlogkmrodyeHue K MOAYJIIO IOJb30BATCILCKOTO

8.2. Moy ibHbIi1 00bEKT M0J1b30BaTEILCKOT0 HHTEPdeiica (TUI)

Hacaenyer: TModule.
Hacaenyercsi: | KopHeBbiMEH 00beKTaMu MOysiel oacucteMbl «[lonb3oBaTenbckue HHTEPHEHCHI.

3amuméHnble METOABI:
* void cntrCmdProc( XMLNode *opt ); - ObcnyxxuBaHue KomaHa nHTepdeiica ynpaBiaeHUs: CHCTEMOM.

3amuiénHbie aTpUOyThHI:
* bool run_st; - llpusnak "Momynb 3amyiieH".
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9. Iloacucrema “Cnenuanbnbie” (TSpecialS)

[Toncucrema «CneumanbHble» mpencTaBieHa o0bekToM TSpecialS, KOTOpBIH COAEPKUT Ha YpPOBHE

MOJICHCTEMBI MOTYJIbHBIE OOBEKTHI crieruaibHbIX TSpecial.

9.1. O0bexT moacucrembl «Cnenuaabubie» (TSpecialS)

‘HacneﬂyeT: ‘TSubSYS. ‘

I[IyOoiuuHbIe METOABI:
* int subVer(); - Bepcus mMoacUCTEMBL.

9.2. MoayJbHbIH 00beKT cienuaiabHbIX (TSpecial)

Hacaenyer: |TModule.
Hacnenyercs: KopueBbiMu 00bekTaMu MoyIeH nmocucteMbl « CrieliuaibHbIe).

3amuiéHHbIe aTPUOYTHI:
* bool run_st; - llpuznak «Momymb 3amyIieH».
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10. IToacucrema “be3zonacnocts” (TSecurity)

[Toncucrema Ge3omacHOCTH TpencTaBieHa 0o0bekToM TSecurity, KOTOpBI COAEPKUT OOBEKTHI TPYIIT
TGroup u nonb3oBareneit TUser.

OOmwexT monb3oBarens TUser colepKHUT IOJIb30BATEIbCKYI0 HH(OPMAIIMIO U BBHIMOJHSAET HPOBEPKY
ayTEHTUYHOCTH MOJIb30BATENS B COOTBETCTBUU C YKA3aHHBIM MapOJIEM.

OOwexT mnomb3oBarens TGroup comepXuT HMHGOpPMALMIO O TpPYIMIE IMOJb30BaTeNiel W BBINOIHAET
IIPOBEPKY HA MPUHA]JIEKHOCTD M10JIb30BATENS K IPYIIIIE.

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

[My0au4HbIE METO/IBI:
* bool access( const string &user, char mode, int owner, int group, int access ), - IlpoBepka mpoctymna
JUIS TIOJIB30BATeNs <user> ¢ MpaBaMu <mode> K pecypcy ¢ BIaJIeTbIleM <owner> U TPYIION <access™>.
* void usrList( vector<string> &list ); - Cnucok nosib3oBatenen </ist>.
* void usrGrpList( const string &name, vector<string> &list ); - Cnucok rpynn nojs3oBarenen </ist>,
B KOTOpBIE MI0Jb30BaTENb <name> BKIIKOYEH.
* bool usrPresent( const string &name ); - IIpoBepka Ha HaTMYUE YKa3aHHOTO MOJIb30BATENS <name>.
* int usrAdd( const string &name, const string &db = "*.*" ); - JlobaBneHNe MOJIL30BATENS <name> C
xpanenueMm B bJ1 <db>.
* void usrDel( const string &name, bool complete = false ); - YnaneHue monb3oBatrenss <name> C
BO3MO>KHOCTBIO MOJTHOTO YAJICHUsI <complete>.
* AutoHD<TUser> usrAt( const string &name ); - IlogxiaroueHue K moyib30BaTeio <name>.
* void grpList( vector<string> &list ); - Clucok rpymni rnosib3oBareneit </ist>.
* bool grpPresent( const string &name ), - IlpoBepka Ha HaTW4YMEe YKa3aHHOW T'PYIIIbI TOJIb30BATEIICH
<name>.
* int grpAdd( const string &name, const string &db = "**" ); - JloGaBieHue rpyImIibl MOJIb30BaTEIICH
<name> ¢ xpanenuem B bJl <db>.
* void grpDel( const string &name, bool complete = false ); - YnaneHwe TpyMIbI MMOJIb30BATENEH
<name> ¢ BO3MOYKHOCTBIO MTOJTHOTO YAQJICHUsI <complete>.
* AutoHD<TGroup> grpAt( const string &name ), - [lonxitoueHue K rpymnie mojib3oBarene <name>.

10.2. O6bexT nmoan3oBatess (TUser)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

ITy0iu4HbIE METOABI:
» TUser( const string &name, const string &db, TElem *el ); - UHUIIMaIU3UPYIOMNUNA KOHCTPYKTOP.
* const string &name( ); - Mg nonp3oBaTens.
* const string &IName( ); - IllomHOE UM TIOJIL30BATEIA.
* const string &picture( ), - I300pakeHHE MMOIb30BATEIIS.
* bool sysltem( ); - [IpuzHaKk CUCTEMHOTO MOJI30BATEJIS.
* bool auth( const string &pass ), - [IpoBepka ayTeHTUYHOCTH TIOJ30BATEIIA 110 TTAPOII0 <pass™>.
* string DB( ), - Anpec bJ1 nons3oBarens.
» string tbl( ); - Anpec Tabnuubl b/ monb3oBaTens.
* string fullDB( ), - Tlonmnoe ums tabmunsl b/ mons3zoBaTens.
* void setLName( const string &nm ), - YcTaHOBKa MOJHOTO UMEHU TOJI30BATENS B <nm>.
* void setPicture( const string &pct ); - YCTaHOBKa U300pakeHUS TIOJIb30BATEINIS B <pct>.
* void setPass( const string &pass ), - YCTaHOBKa MapoJisl MOIb30BATENS B <pass™>.
* void setSysltem( bool vl ); - YcTaHOBUTb NMPU3HAK CUCTEMHOTO TIOJIb30BATENSI B <v/[>.
* void setDB( const string &vl ); - YcranoBka angpeca b/] monp3oBatens.
» TSecurity &owner( ); - Illoncucrema «be30MacHOCTbY - BiIaIeJel] OJIb30BaTES.
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10.3. O0bekT rpynnsi noabs3osarenei (TGroup)
‘HacneuyeT: ‘T CntrNode, TConfig. ‘

IIy6iuunHbIEe METOABI:
* TGroup( const string &name, const string &db, TElem *el ); - UHumanu3upyrOmuii KOHCTPYKTOP.
* const string &name( ); - VIMs Tpynmnbl MOIb30BaTEICH.
* const string &IName( ), - IlonHOe UMs TPYIIIBI TOJIB30BATENEH.
* bool sysltem( ), - [lpuzHak CUCTEMHOTO TIOJIb30BATEIIA.
 string DB( ), - Aapec B]l rpynmbl monb3oBarteneil.
* string thl(); - Anpec Tabnuisl B/] rpynmbl monb3oBaTenei.
» string fullDB( ); - Tlomnoe ums Tabaunbl bl rpynmel monbp3oBaTesei.
* void setLName( const string &nm ); - YCTaHOBKa MOJIHOTO IMEHHU TPYIIIIBI IOJIB30BaTENCH B <nm>.
* void setSysltem( bool vl ); - YcTaHOBUTb NMPU3HAK CUCTEMHOTO TIOJIb30BATENS B <v/[>.
* void setDB( const string &vl ); - YcranoBka agpeca b/l rpymnms! nojgb3oBatesei.
* bool user( const string &name ); - IlpoBepka Ha MPUHAICKHOCTD MOJIH30BATENS K TPYyIIe <name>.
* void userAdd( const string &name ), - JlobaBieHue noab30BaTeNsd <name> B TPYMILY.
* void userDel( const string &name ), - Y naneHue moip30Bateist <name> U3 TPYIIIHI.
o TSecurity &owner( ); - Illoncucrema «be30macHOCTY - BIIaIeJIeI] TPYIIIBI TOIh30BaTEICH.
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11. lloacucrema “Ynpapaenune moayaamu” (TModSchedul)
[Moncucrema «YmpapiieHue MOIyIsIMI» nipeacTaBieHa o0bekToM TModSchedul.

[ToacucreMa CONEP)KUT MEXaHH3M  YIPABICHHS MOAYISAMH, COJACPKAIIUXCS B pa3IeisaeMbIX
oubIMoOTEKAX.

11.1. O6bekT noacucremsl «YnpasJjenue moayiasamm» (TModSchedul)

‘Hacnez{yeT: ‘TSubSYS. ‘

Jdannbie:
CrpykTypa napopmanuu o paznensemoit ondiaroreke (struct — TModSchedul::SHD):
* void *hd; - 3aronoBok paznensiemoit oubnamoreku (ecau NULL, To 6ubimoTeka MpucyTCcTByeT, HO
HE MOJKJII0YEHA);
* vector<string> use, - CIUCOK NMOIKIIOYEHHBIX Moz[yneﬁ;
* time_t tm, - BpeMsl MOAU(PUKAIIUU OUOITHOTEKH;
* string name; - IOJTHOE UMS/TTyTh pa3AesseMOn ONOIMOTEKH.

I[My0au4HbIE METOBI:
» string allowList( ); - Ciucok pa3peméHHbIX pa3aesieMbIX OMOIUOTEK (MOYIICH).
* string denyList( ); - CIUCOK 3alpemEHHBIX pa3IesaeMbIX OUOIHOTEK (MOIYIeH).
* int chkPer( ), - Ilepnona mpoBepKH JUPEKTOPUU C MOAYIAMU (CEK).
* void setAllowList( const string &vl ); - YcTaHOBKa CIIMCKa pa3pelIEHHBIX pa3aessieMblX OMOIHMOTEK
(Momymeii).
* void setDenylList( const string &vl ); - YCTaHOBKa CIUCKA 3alpelIEHHBIX pa3eisieMbIX OHUOINOTEK
(Monymneit).
* void setChkPer( int per ); - YCTaHOBKa TEpHOJIa MPOBEPKU TUPEKTOpUH C MoayssimMu (cex). Ecim
MEPUOANYHOCTh paBHA HYJb, TO MPOBEPKa Oy/IeT OTKIIIOUEHA.
* void subStart( ), - 3amycK MOJCUCTEMBI.
* void subStop( ), - OCTaHOB IOJICUCTEMBI.
* int loadLibS( ); - 3arpy3ka pasnensieMblx OHOIMOTEK W WHUIMAIW3anus Moxyied. Bospparmaer
KOJIMYECTBO 3arpy>KEHHBIX MOJIYJICH.
* SHD &lib( const string &name ), - llonydeHne oObekTa pa3aenseMoil OnOInoTekn <name>.
* void libList( vector<string> &list ); - Ciucok paznensieMbIx Ouonmuorek <list>.
* int libLoad( const string &path, bool full ); - 3arpy3ka pa3aenseMbIXx OMOIMOTEK MO YKa3aHHOMY ITyTH
<path>. Bo3Bpalaer KOJIMYECTBO 3arpyKEHHBIX MOIYJIEH.
* void libAtt( const string &name, bool full = false); - TlomkmoueHne ykKa3aHHOHM pazaenseMoit
oubimoreke <name>.
* void libDet( const string &name ), - OTKIIIOUCHUE pa3aeiasieMoil OMOInOoTeK <name>.
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12. KomnoneHThI 00beKTHOM Moaeau cuctemMbl OpenSCADA

OobnbextHas Mmognenb cucremMbl OpenSCADA crpoutcs Ha ocHOBe oObekra GyHkuuu I1Function,
napameTtpax ¢yHkuuu /O u xanpe 3HadeHuil ¢yHkuuu 1ValFunc. B mocnenctBum 0OBEKTH (YHKITUN
BKJIIOYAIOTCS B OOBEKTHOE JepeBo, (hopMUpPYs OOBEKTHYIO MOJeNb cucTeMbl. Vcmonb3oBanue (GyHKUIUI
00BEKTHOM MOJIETH MPOU3BOIUTCSA MyTEM CBA3bIBAaHUs Kaapa 3HaueHuid 1ValFunc ¢ pyHkimei.

Wnes B enoM JOCTYIMHO MpEICTaBiIeHa 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. OcnoBa cpeasl nporpammupoBanusi cuctembl OpenSCADA.

Oo6mwexT pynxiuu (TFunction) npenocraisier untepdeiic ans GopMUpoOBaHUs MapaMeTpoB QYHKIUH U
QITOPUTMA BBIYHCIICHHUS B 00BEKTE, HACIEIYIOIIEM €TO.

Oo6nexT nmapamerpa ¢pyHkuuu (I0) conepkKuT KOHGUTYypaIUIO OTAEIBHO B3TOIO IapaMeTpa.

OoOmwexT kanpa 3HaueHuid (TValFunc) comepXuT 3HA4eHUS B COOTBETCTBHH CO CTPYKTYpPOW CBSI3aHHOM
¢bynkuuu. Ilpu ucrosHEHMM anropuTMa acCOLMMPOBAHOM (YHKLIMH HCHOJIB3YIOTCS 3HAUEHHUs 3TOrO
o0beKTa.

API cuctembr OpenSCADA 43



12.1. O0bekT pynkuuu (TFunction)

Hacanenyer: |TCntrNode
MO JISIMA U y3J1aMHU CUCTEM, COACPKAIIINMHAU HKIIUN J1JIA 11 6JII/IK3, U B OGBGKTH 110}
Hacaenyercs: AY Y » COACPAHALLL (bynKuwm A Y a y
MOJZEIb CUCTEMBI.

IMy0au4HbIE METOBI:
* TFunction( const string &iid ); - UTHUIIMaIM3UPYIOMIMH KOHCTPYKTOP (DYHKIHMH C MACHTH(PUKATOPOM

<id>.

» TFunction &operator=( TFunction &func ); - KonmupoBanue QpyHKIIHi.
 string &id('); - Unentuduxarop GyHKIMH.

* virtual string name( ), - Jlokanu3oBaHHOE UMs (YHKITHH.

* virtual string descr( ), - Onucanue QyHKIUH.

* bool startStat('); - Cocrosinue - « DyHKIHS 3aITyIeHa.

* intuse();

- CuéT4MK UCTIOIB30BaHUS (QYHKITHH.

* virtual void setStart( bool val ); - 3anyck/octanoB <val> HyHKIUU.

* void ioList( vector<string> &list ); - Criucok napameTpoB QyHKIUN </ist>.

* intiold( const string &id ); - [lonyuenue unenTudukaropa napamerpa GyHKIuu <id>.

* int ioSize( ), - KonmuuecTBo napaMeTpoB (pyHKIUH.

* [0 *o(int id ), - Ilonydyenne mapamerpa GyHKIMH 110 UHACKCY <id>.

* void ioAdd( 10 *io ); - lobaBnenue napamerpa GyHKIHH <io>.

* int iolns( 10 %o, int pos ); - BcraBka mapamerpa GyHKIMH <io> B MO3UIUI0 <pos>. BosBparmaer
peanbHOe MOJI0KEHHE HOBOT'O ITapaMeTpa.

* void ioDel( int pos ),; - Y nanenue napamerpa GyHKIHH B IIO3UIUN <pOS>.

* void ioMove( int pos, int to ); - llepememienne nmapamerpa GYHKIMH U3 TO3UIUA <poS> B TIO3HUIUIO

to>.

* virtual void calc( TValFunc *val ); - Beraucnenue anroputMa GyHKIIUHA HaJl YKa3aHHBIMHU 3HAYEHUSIMHU
<val>.

* void valAtt( TValFunc *vfnc ); - Bbi3biBaeTcs 00BEKTOM KaJpa 3HAUCHUU <Vfiuc> B cllydae
CBSI3bIBAHUS C (PYHKITHCH.

* void valDet( TValFunc *vfunc ); - Bbi3bIBaeTcs OOBEKTOM KaJpa 3HaYeHHH <Vfic> B cilydae

OTBSI3BIBAHUS OT (DYHKIIHH.
* virtual void prelOCfgChange( ), - BbI3biBaeTcs nepea n3MeHeHneM KOHPUrypanuu QyHKIuu.
* virtual void postlOCfgChange( ), - Bpi3piBaeTcs nmocie n3MeHeHHs KOHGUTrypanuu QyHKITHH.

3amuiéHHbIe aTPUOYTHI:
* string mld; - Unentudukatop GyHKIIH.
* bool run_st; - [lpu3Hax - «3amymieH.
* TValFunc *mTVal; - Ccbuika Ha OOBEKT 3HAYCHHH, WCIIONB3YEMBIN [JIi TECTUPOBAHUS (DYHKIIUH.
MoskeT 0TCyTCTBOBATb.
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12.2. O0bekT napamerpa pynkuuu (10)

aHHbIe:
Tuner mapamerpa (enum - [0::Type):
» [0::String - CTpOKa/TEKCT;
10:: Integer - nenoe;
10::Real - BellleCTBEHHOE;
10::Boolean - norndeckuii;
10::Object - 0OBEKT.

@naru nmapamerpa (enum - 10::10Flgs):
* [0::Default - pexxuM 10 yMOJTYaHHIO (BXO1);
* [0::Output - BBIXOJ;
* [O::Return - BO3Bpar.

IMy6myHbIEe METOABI:
* [O( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool hide =
false, const char *rez ="" ), - IHUIMATU3UPYIOIIUNA KOHCTPYKTOP.
* 10 &operator=( 10 &iio ); - KonupoBanue nmapameTpoB (GyHKITUH.
* const string &id( ), - Unentudukarop napamerpa QpyHKIHH.
* const string &name( ); - JlokanuzoBaHHOE UM MapaMeTpa PyHKIHH.
* const Type &type( ); - Tumn napamerpa QyHKITUH.
* unsigned flg( ); - ®naru mapameTpa QyHKIUH.
* const string &def( ); - 3HaueHne IO YMOTYAHHUIO.
* bool hide( ), - Ilpuznax - «CKpbITO».
* const string &rez( ); - PezepBHOE CBOMCTBO TapameTpa (PyHKITHH.
* void setld( const string &val ); - YcTaHOBUTb UeHTH(PUKATOP B <val>.
* void setName( const string &val ); - YCTaHOBUTb UM B <val>.
* void setType( Type val ); - YCTaHOBUTH THI B <val>.
* void setFlg( unsigned val ); - Ycranosuthb uaru B <val>.
* void setDef( const string &val ); - YCTaHOBUTH 3HaYEHHE TI0 YMOJIUYAHUIO B <val>.
* void setHide( bool val ); - Y cTaHOBUTB/CHSTb MpU3HAK - « CKPBITO».
* void setRez( const string &val ); - Y CTaHOBUTb PE3EPBHOE CBOMCTBO B <va/>.
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12.3. O0bekT 3Ha4yenus ¢pynknun (TValFunc).

IMy0au4HbIE METOBI:
* TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); -
Nuannmanu3upyromnmi KOHCTPYKTOP.
* string user( ); - Ilonp3oBarenb, OT IMEHU KOTOPOTO UCTIOTHACTCS (PYHKITHUSI.
* const string &vfName( ), - Mg 00beKTa 3HaUECHUH.
* bool blk( ), - IlpusHak - "brokupoBanre N3MEHEHUH MapaMeTpoB GyHKINHU".
* bool dimens( ), - [lpusnak - "U3mepsaTh BpeMsi BBIYUCICHUS "
* bool mdfChk( ), - llpusnak - "IIpoBepka arpuOyToB Ha MOAUDUKAIHIO".
* void setUser( const string &iuser ); - YCTaHOBUTH IOJIb30BaTeNii, OT HMMEHU KOTOpOro Oymer
WCTIONHSATCS (DYHKIIHSL.
* void setVfName( const string &nm ); - YCTaHOBUTH UMs 00bEKTAa 3HAYCHUN B <nm>.
* void setDimens( bool set ) - YcranoBka/cOpoc <set> npusHaka - «/I3MepsTb BpeMst BEIYUUCICHUSD.
* void setMdfChk( bool set ); - crtaHoBka/cOpoc <setr> mpm3Haka - "[IpoBepka aTrpuOyTOB Ha
MoauHUKaII".
* void ioList( vector<string> &list ); - Ciucok napametpoB QpyHkuuu <list>.
* int iold( const string &id ); - Ilomyduenue uHekca napamerpa <id>.
* int ioSize(' ), - OOlIee KOTUIECTBO MAPaMETPOB.
* [0::Type ioType( unsigned id ); - Tun mapamerpa <id>.
* unsigned ioFlg( unsigned id ), - ®naru napamerpa <id>.
* bool ioHide( unsigned id ); - Ilpuznak napamerpa <id> - «CKpbIT».
* bool ioMdf( unsigned id ); - TlpuzHak napamerpa <id> - «MoauduipoBan.
* string getS( unsigned id ); - Ilony4uuth 3HaueHue (CTpoka) mapamerpa <id>.
* int getl( unsigned id ), - llonyuants 3HaueHue (11es10€) mapamerpa <id>.
* double getR( unsigned id ); - [lonyunuTts 3HaueHHE (BEIIECTBEHHOE) MapameTpa <id>.
* TVarObj *getO( unsigned id ); - [lonyauts 3HaYeHNE 00bEKTA Mapamerpa <id>.
* bool getB( unsigned id ),; - [lonyuuTs 3HaUE€HUE (JTOTHYECKOE) MapaMeTpa <id>.
* void setS( unsigned id, const string &val ); - YcTtaHOBUTb 3HaueHUe <val> (CTpoka) mapamerpa <id>.
* void setl( unsigned id, int val ); - YcTaHOBHUTH 3HaUeHUE <val> (1enoe) mapamerpa <id>.
* void setR( unsigned id, double val ); - YcTaHOBUTh 3HaUeHHE <val> (BelleCTBEHHOE) MapameTpa <id>.
* void setB( unsigned id, bool val ); - Y cTtaHoBUTh 3HaueHue <val> (Jlorudeckoe) nmapamerpa <id>.
* void setO( unsigned id, TVarObj *val ); - YctanoBUTbh 3HaueHHe <val> o0beKTa mapameTpa <id>.
* virtual void calc( const string &user = "" ); - BBIYUCINTL OT MMEHH IOJIB30BATES <user> WIU
MOJTL30BATEIIsI, yCTAHOBJICHHOTO paHee.
* double calcTm( ); - BpeMs BbIYUCICHHUS.
* void setCalcTm( double vl ); - Innnanu3aius BpeMEHH BBIYMCIICHUS 3HAUCHUEM <v/>.
* TFunction *func( ), - Csi3aHHas (QyHKIUS.
* void setFunc( TFunction *func, bool att_det = true ), - CBsi3aTh C YKa3aHHOU QyHKIHEH <func>.
* virtual void prelOCfgChange( ), - BpI3pIBaeTcsl miepel U3SMEHEHHUEM KOH(UTYpaIIUH.
* virtual void postlOCfgChange( ), - BoI3bIBaeTcst ociie U3MEHEHUsI KOH(PUTYpaLnu.
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13. lannbie B cucreme OpenSCADA u ux xpanenue B b/]
(TConfig)

XpaHeHue JaHHbBIX B cucTeMe OcHOBaHO Ha oObekTax 1Config u TElem. DT 00BEKTHI XpaHIT CTPYKTYPY
U 3HaueHus nojeit b/I, 4To mo3BosseT BHINOIHATH NPSAMYIO 3arpy3Ky U COXpaHEHUE KOH(Urypaluu dyepes
noncuctemy «bJl». Jlns crnenmanu3MpoBaHHOTO XpaHEHUs JaHHBIX Pa3HbIX TUIOB MPEILyCMOTPEH OOBEKT
TVariant.

O0bektr TElem conmepxutr crpykrypy 3amucu bJl. CTpykTypa 3amucll COIEPKUT HCUYEPIIBIBAIOIIYIO
uHbopMalmio 00 3JIeMEeHTax, UX THUMax, pa3Mepax M OCTalbHBIX Mapamerpax. MHdopmanuu B IaHHOM
CTPYKTYpE JIOCTATOYHO JIJIsl CO3/IaHMsI, KOHTPOJIA U YIpaBJieHUs pealbHON cTpykTypoi bJl. DnemenrapHoit
eIMHUIICH 3armncH siBisieTcs siueiika 7fld.

O6vexktr TConfig saBnsercs HacneAHUKOM OT TElem W CONEPKUT peaibHbIE 3HAUYCHUS DIIEMEHTOB.
TConfig wcnonp3yercs B KadecTBE MapaMerpa B (PYHKIHMSIX MAHUMYISIUH C 3aluCcSIMH TaOJUIl B
nojacucteme «bJl». DnemeHnTapHON enuHULICH 3anUCH sBIsieTcs siueiika 7Cfg.

Jns mpenoctaBiaeHUs BO3MOMKHOCTU IPEAYNPEXKACHUS XPAaHWIMIA JaHHBIX O CMEHE CTPYKTYpBI
npeaycMoTpeH o0wvektT TValElem, ot xotoporo Hacnemyetrcs xpanwmiie 1Config W CIHCOK KOTOPBIX
cozepxurcs 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 mooynvHbie
00vekmbl Xxpausauue ceou dannvle 8 b/

IIy6iuuHbIEe METOABI:
* TConfig( TElem *Elements = NULL ); - THUIIMaTU3UPYIOLUIII KOHCTPYKTOP.
» TConfig &operator=( TConfig &cfg ); - KonupoBanue u3 <cfg>.
* void cfgList( vector<string> &list ); - Ciucok 3neMeHTOB <[ist>.
* bool cfgPresent( const string &n_val ); - [IpoBepka Ha HaIM4KUE dIEMEHTa <n_val>.
* TCfg &cfg( const string &n_val ); - Ilonyuenue snemenTa <n_val>.
» TCfg *at( const string &n_val, bool noExpt = false ); - [lomyuenue yka3aTels Ha dJIeMeHT <n_val>. B
cllydae OTCYTCTBHUS DJIEMEHTA I€HEPUPYETCS UCKIIOUCHHE WJIM BO3BpAIIACTCS HYJEBOW yKa3areib IMPH
YCTaHOBKE <noExpt>.
* void cfgViewAll( bool val = true ), - YcraHoBKa/CHSTHE TIPU3HAKA BUIUMOCTH JIJISl BCEX DJIEMEHTOB.
* void cfgKeyUseAll( bool val ); - YcraHOBKa/CHATHE NpU3HAKA HCIOJB30BAaHUS KiIoya IS BCeX
HIIEMEHTOB.
* TElem &elem( ); - icnonb3yemasi CTpyKTypa.
* void setElem( TElem *Elements, bool first = false ); - Ha3nauenue cTpykTypsl B <Elements>.
* void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = "root", const
string &grp = "root", int perm = 0664 ); - ®opmupoBaHue MH(OOPMAIIMOHHOTO OMHCAHUS IJIEMEHTOB
KoH(urypauuu Ui unrepdeiica ynpasinenuss OpenSCADA.
* void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = "root", const string &grp
= "root", int perm = 0664 ); - O6paboTka 3anpocoB uaTepdeiica ynpasienus OpenSCADA k areMeHTam
KOH(pUrypamum.
* bool noTransl(), - llpusHak: «He BBINOIHATH TpaHCIALUIO cooOmIeHui npu padore ¢ BJ».
* void setNoTransl( bool vl ); - YcTaHOBKa NTpU3HAKa BHITIOJHEHUS TPAHCIISIITUN COOOIICHHMIA.

3allII/IHIéHHI)Ie METOAbI:

* virtual bool cfgChange( TCfg &cfg ); - Boi3biBaeTcs B cilydae U3MEHEHUS COAEPKUMOIO dJIeMEHTa
KOH(UTypanuu.
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13.2. SIueiika nannbix (TCIg)

aHHbIe:
Honomuurtensabie ¢uiaru k TFId (enum - TCfg:: AttrFlg):
* TCfg::TransltText - nepeBOJUTH TEKCTOBBIC IEPEMEHHBIE 3aITUCH.
* TCfg::NoVal - ue oTpaxathb 3JeMeHT Ha 3HaueHue oobekta TValue.
* TCfg::Key - Kimo4eBoe IoJie.
» TCfg::Hide - aTpuOyT CKpBIT.

®maru 3anpocos (enum - ReqFlg):
* TFld::ForceUse - ®opcupoBaHue yCTAaHOBKH (hjara MCIIOJIb30BaHMS HJIEMEHTA NPU YCTAaHOBKE
€ro 3HAYCHMUS.

I[IyOoiu4uHbIe METOABI:
* TCfg( TFld &fld, TConfig &owner ); - UHUIIMATU3UPYIOLUIUI KOHCTPYKTOP.
* const string &name( ); - IMms ssueiiku.
* bool operator==( TCfg &cfg ), - CpaBHEHHE sTUYCCK.
* TCfg &operator=( TCfg &cfg ); - KonupoBanue siueex.
* bool view( ), - llpuznak - «Slueiika BUuamMa.
* bool keyUse( ); - I[Ipuznak - «Mcnons3oBats Kirou», s 3anpocoB dataSeek() u dataDel().
* bool noTransl( ); - llpuzHak «OTKJIIOYUTH MEPEBOI» NpPEIHA3HAUYCH ISl OTKIIOUEHHUS MEXaHH3Ma
NepeBo/ia TEKCTOBBIX MIEPEMEHHBIX JUISl JAHHOM 3aITMCH Ha BPEMs OJTHOTO 3aIpoca.
* void setView( bool vw ); - YcraHoBKa npu3Haka «Slueiika BUIUMa» B <vw>.
* void setKeyUse( bool vl ); - YcranoBka npusHaka «/Icronp30BaTh K09 B <v/>.
* void setNoTransl( bool vl ); - YcTanoBka npuzHaka «OTKIIOUUTH IEPEBOI.
* TFld &fld( ); - Kondurypanus ssueiku.
 string getSEL( char RqFlg = 0 ); - Iloay4unTs 3HaueHue BBIOOPOYHOrO THMA C (haraMu 3ampoca
<RgFlg>.
» string getS( char RqFlg = 0 ); - IlomyunuTb 3Ha4€HHE CTPOKOBOTO TUIA ¢ (hiaramu 3ampoca <RqFlg>.
* double getR( char RqFlg = (0 ); - IlonmyuyuTh 3HAa4YCHHE BEIIECTBEHHOrO THIA ¢ (hraramu 3ampoca
<RgFlg>.
e int getl( char RqFlg = 0 ); - Ilony4uuTts 3HaUeHue 11eJ0r0 THIa ¢ (praaramu 3anpoca <RgFlg>.
* bool getB( char RqFlg = 0 ), - llony4nTh 3HaYCHUE JIOTHUECKOTO THIA ¢ (hiaramu 3ampoca <RgFlg>.
* string &getSd( ), - Iloay4uTs npsIMO JOCTYN K 3HAYEHHUIO CTPOKOBOTO THIIA.
* double &getRd( ), - [lomyunTh IpsIMON AOCTYII K 3HAUYEHUIO BEIIECTBEHHOTO THUIIA.
* int &getld( ), - Ilony4uTh IPSIMOM TOCTYII K 3HAYEHUIO 1I€JIOTO THIIA.
* bool &getBd( ), - llony4uth npsMOU TOCTYH K 3HAYSHHIO JIOTUYECKOTO THUIIA.
* void setSEL( const string &val, char RqFlg = (0 ); - YCTaHOBUTHh 3HaY€HWE BBHIOOPOYHOIO THUIIA B
<val> c ¢naramu 3anpoca <RgFlg>.
* void setS( const string &val, char RqFlg = 0 ); - YCTaHOBUTH 3HAYEHUE CTPOKOBOTO THUNA B <val> c
(bnaramu 3anpoca <RgFlg>.
* void setR( double val, char RqFlg = 0 ); - YcTaHOBUTh 3HAUYEHUE BEIIECTBEHHOTO TUMA B <val> c
(dbnaramu 3ampoca <RgFlg>.
* void setl( int val, char RqFlg = 0 ); - YCTaHOBUTb 3HaYECHUE LIEJIOT0 TUMa B <val> ¢ ¢aramu 3anpoca
<RgFlg>.
* void setB( bool val, char RqFlg = 0 ); - YcTaHOBUTH 3HaYEHHE JIOTUYECKOTO THIMA B <val/> c dnaramu
3anpoca <RqFlg>.

13.3. O0bexT cTpykTyphl 1aHHBIX (TElem)

TTipParam, TControllerS, TTipController, a Takxe MOIYTbHBIMUA O0OBEKTAMH,

Hacaenyercs:
COBMeEILAIIIUMU (QYHKIIUH XPAHEHUS CTPYKTYPHI.

I[IyOoiu4uHbIEe METOABI:
* TElem( const string &name = ""); - Unnnuanu3auus CTpyKTypbl ¢ yKa3aHHbBIM UMEHEM <name>.
* string &elName( ), - IMs CTpYKTYpBI.
* void fldList( vector<string> &list ); - CHHCOK siueeK B CTpyKType <[ist>.
* unsigned fldSize( ); - Konn4ecTBo si9eeK B CTPYKTYDE.
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* unsigned fldld( const string &name), - [lomyuenue uHIEKCA TYCHKHU TI0 € MACHTUDUKATOPY <name>.
* bool fldPresent( const string &name ), - IlpoBepka Ha HAIMYUE YKA3aHHOU STUECHKH <name>.

» int fldAdd( TFld *fld, int id = -1 ); - JlobaBnenue/BcraBka stueiiku <fld> B mozunmio <id> (-1 -
BCTaBKa B KOHEII).

* void fldDel( unsigned int id ); - Y nanenue srueiiku <id>.

» TFld &fldAt( unsigned int id ), - Tlomyuenue ssaeviku <id>.

* void valAtt( TValElem *cnt ); - Bb3pIBaeTcs aBTOMaTHYECKUA B CIIydae IMOAKIIOUYEHUS CTPYKTYpPHI K
XpaHWIUIY JAHHBIX <cnt>.

* void valDet( TValElem *cnt ); - BpI3pIBaeTCSi aBTOMAaTHYECKH B CIy4dae OTKIIOUCHHUS CTPYKTYPBI OT
XpaHWINIA JaHHBIX <cnt>.

13.4. flueiika cTpykrypbl 1aHHbIX (TF1d)

JaHHbIE:
Tun stueiiku (enum — TF1d:: Type):
« TFld::Boolean(0) - noruyeckuii TUI,
« TFld::Integer(1) - 1eI0YNCICHHBIN THIT,
« TFld::Real(4) - BeleCTBEHHBIH THII;
« TFld::String(5) - CTPOKOBBIH THII.

@naru sueiiku (enum - TF1d::AttrFlg):
« TFld::NoFlag - bnaru oTCyTCTBYIOT;
« TFld::Selected - pexxum BBIOOPKH M3 TOCTYITHBIX 3HAYEHUH, BBIOOPOYHBIN THIT,
« TFld::SelfFld - co3naBaTh COOCTBEHHYIO KOIIHIO 3TOH STUCHKH;
« TFld::NoWrite - HenoCTyIHa JJIs 3aIKCH;
« TFld::HexDec - 1enblii TUII: IIECTHAAIIATEPUYHOE TIPE/ICTaBICHUE;
« TFld::OctDec - nenplii TUT: BOCBMEPUYHOE MPECTABICHUE;
« TFld::DateTimeDec - uenslii Tun: conepxxut pary B UTC;
« TFld::FullText - NOTHOTEKCTOBBII, MHOTOCTPOUYHBIH, PEKUM TECTOBOTO THIIA.

ITy0iu4HbIE METOBI:
e TFId(); - Uannmanuzanus 1no yMoJ4aHHIo.
* TFld( TFld &ifld ); - Konupyromuii KOHCTPYKTOP.
» TFld( const char *name, const char *descr, Type type, unsigned char flg, const char *valLen = ""
const char *valDef = "", const char *vals = "", const char *nSel = "", const char *res = "" ); -
WNuurmanuzanus ¢ ykazaHHOW KOH(UTyparuei.
* TFld &operator=( TFld &fld ); - KonupoBanue staeiiku u3 <fld>.
* const string &name( ); - Ims siueiiku.
* const string &descr( ); - Onucanue TYCHKU.
* int len( ), - Pa3mep 3HaueHUS STYEHKH (CHMBOJIOB B CHMBOJILHOM MPEICTABICHUN ).
* int dec( ); - Pazamep npoOHOM YacTH /ISl BEIIECTBEHHOTO (CHMBOJIOB B CHMBOJIBHOM TIPEICTABJICHUN ).
* Type type( ), - Tun s4eiiku.
* unsigned flg( ); - ®naru TYCUKH.
* const string &def( ); - 3HaueHne O YMOITYAHHUIO.
» string values( ); - Pabouuwii auama3oH 3HAYEHUS WM TEPEYCHb BO3MOXKHBIX 3HAUEHUH IS
BbIOOpOUHOTO THMA (B BHE - "vI1;vI2;vI3").
 string selNames( ); - Ilepeuenp uMEH 3HaueHuil sl BeIOOpouyHOro THma (B Buae - "Value 1;Value
2;Value 3").
* const string &reserve( ), - Pe3epBHBIi mapameTp.
* void setDescr( const string &dscr ); - YcTaHOBKa onucanus B <dscr>.
* void setLen( int vl ); - YcTaHOBKa pa3Mepa siueiku B <v/>.
* void setDec( int vl ); - YcTaHOBKa IpOOHON 4acTH AJis BEUIECTBEHHOTO, B <v/[>.
* void setDef( const string &def’); - YcTaHOBKa 3HaYCHUS 110 YMOJTYAHUIO B <def>.
* void setFlg( unsigned flg ); - YcranoBka ¢iaroB B <flg>.
* void setValues( const string &vils ); - YcraHoBka pabodero auanazoHa 3HAYCHUS WIH TEPEUHS
BO3MOJXKHBIX 3HauU€HUH aJ1s BbIOOpouHoro THmna (B Buze - "vll;vI2;vI3") B <vis>.
* void setSelNames( const string &slnms ); - YcTaHOBKa nepeyHss UMEH 3HAYCHHUH 7151 BBIOOPOYHOTO
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tuna (B Buje - "Value 1;Value 2;Value 3") B <slnms>.

* void setReserve( const string &ires ); - YCTaHOBKa pe3€pBHOTO NapaMeTpa B <res>.

* const vector<string> &selValS(); - Ciucok BapuaHTOB 3HAUYCHHI 11 CTPOKOBOT'O TUIIA.

* const vector<int> &selVall(), - Cnucoxk BapuaHTOB 3HaYEHUH IS IIEJIOTO THUTIA.

* const vector<double> &selValR(),; - Ciucox BapuaHTOB 3HAYECHUI I BEIICCTBEHHOTO TUIIA.

* const vector<bool> &selValB(); - Ciucox BapuaHTOB 3HAYECHHM JIJIs1 TJOTUYECKOTO THUTIA.

* const vector<string> &selNm(), - Ciucox UMEH BapuaHTOB 3HAUCHUH.

 string selVI2Nm( const string &val ); - llonyduTh BBIOpaHHOE MMsI 110 3HAYCHUIO <Vva/> CTPOKOBOTO
THIIA.

e string selVI2Nm( int val ),; - Ilony4nTh BBIOpaHHOE UMS 110 3HAYEHHUIO LIEJIOro <val/> Tuma.

o string selVI2Nm( double val ); - llomyauth BbIOpaHHOE UMS IO 3HAYEHUIO <val> BEIIECTBEHHOTO
THIIA.

* string selVI2Nm( bool val ); - Tlonydutb BEIOpaHHOE UMS IO 3HAUEHUIO <Va/> JTIOTUYECKOTO THUIIA.

o string seINm2VIS( const string &name ); - IlonyduTh 3HAYEHHE CTPOKOBOTO THIA IO BBIOpAHHOMY
HUMCHHU <name>.

* int seINm2VII( const string &name ); - llomyunThb 3HAYEHHE IICJIOTO THIA MO BHIOPAHHOMY HWMEHH
<name>.

* double selNm2VIR( const string &name ); - IlonyunTh 3HAUYE€HHE BEUIECTBEHHOTO THIA TIO
BBIOPAaHHOMY UMEHU <name>.

* bool seINm2VIB( const string &name ); - Ilony4uTh 3HaY€HHE JOTUYECKOTO THIA MO BHIOpAaHHOMY
UMCHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = "root",
const string &grp = 'root", int perm = 0664 ); - Co3gath 31eMeHT (GOPMBI B COOTBETCTBHH C
napaMeTpamH sTYCHKH.

13.5. O0bekT ynpe:xnenus npo cMeHy crpykrypsl (TValElem)

‘HacnenyeTcn: ‘T Value, TConfig. ‘

3amunéHabIe MeTOALI:
* virtual void detElem( TElem *el ); - YBenomieHue 3JeMEHTOM <e/> KOHTeWHepa Npo KelaHHe
OTKJTFOYHUTHCSL.
* virtual void addFld( TElem *el, unsigned id ) = 0; - YBegoMneHue npo no0OaBlIeHHE SYCHKH <id>
ereMeHTa <el>.
* virtual void delFld( TElem *el, unsigned id ) = 0; - YBenomieHue npo yaajaeHue sderku <id>
eleMeHTa <el>.

13.6. Slyeiika nanubIX (TVariant)

Jlannpie:
3HaueHUs OMUOKY 7S pa3IMYHBIX TUTIOB NaHHBIX (define):
« EVAL BOOL - 3HadeHue OnmMOKH JOTHIECKOTO (2);
« EVAL INT - 3nauenue omubOku nenoro (-2147483647);
« EVAL REAL - 3nauyenue omnOku BemectBeHHOro (-3.3E308);
« EVAL STR - 3uauenue ommbku ctpokoBoro ("<EVAL>").

Tuns! ganseix (enum - TVariant:: Type):
« TVariant::Null - Tim TaHHBIX W TAHHBIE HE YCTAHOBJICHBI.
- TVariant::Boolean - nornueckuii Tun (boolean, 86wur).
« TVariant::Integer - nenouncneHHsiid tum (integer, 320uT).
« TVariant::Real - BemectBeHnbiii Tun (double).
« TVariant::String - cTpoKa.
« TVariant::Object - OOBEKT.

I[IyOoiu4uHbIEe METOABI:

* TVariant(); - KOHCTpYKTOp IO YMOJIYAHUIO.
» TVariant( char ivl ); - KOHCTpYKTOp AJisl JOTUYECKOTO THUIIA.
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* TVariant( int ivl ); - KOHCTpYKTOp JUIs 1I€JIOTO THIIA.

» TVariant( double ivl ); - KOHCTpYKTOp AJIg BEIIECTBEHHOT'O THIIA.

* TVariant( string ivl ); - KOHCTpYKTOp JJIS CTPOKH.

» TVariant( const char *var ), - KOHCTpYKTOp JJISI CTPOKH.

* TVariant( TVarObj *ivl ); - KoHcTpyKTOp 17151 0OBEKTA.

* TVariant( const TVariant &var ); - Konupytouuii KOHCTPYKTOP.

* bool operator==( TVariant &vr ); - CpaBHeHHE 00BEKTA.

* TVariant &operator=( const TVariant &vr ); - KonupoBanue o0beKTa.
* bool isNull( ) const, - Ilpu3zHak TOro, 4T0 OOBEKT HE UHUIITUUPOBAH.
* Type type() const; - Tun 3HaueHus.

* void setType( Type tp ); - YCTaHOBKa THUIIA.

* bool isModify( ); - ®nar momudukanuu. CIyKUT B OOBEKTHBIX (PYHKUUAX AN WHAUKAIUH
Moau(HUKAIH TEPEMEHHBIX.

* void setModify( bool vl = true ); - YcranoBka (iara MmoauduKaIym.
* char getB( ) const; - [lonyyeHne 3HaU€HUS KaK JIOTHYECKOE.

* int getl( ) const,; - [lonydeHue 3HaUCHUS KaK 1IEJIOTO.

* double getR( ) const; - [lonydeHne 3Haue€HUs KaK BEIIECTBEHHOTO.

o string getS( ) const; - IlomydyeHne 3HaUCHHUS KaK CTPOKH.

* TVarObj *getO( ) const; - [lonyuyenne oObeKTa.

* void setB( char val ); - YcTaHOBKa B 3HAYEHHUE JIOTUYECKOTO.

* void setl( int val ); - YcTaHOBKa B 3HaYCHUE TIEJIOTO.

* void setR( double val ); - YcraHOBKa B 3HaUE€HHE BEIIECTBEHHOTO.

* void setS( const string &val ); - YcTaHOBKa B 3HaY€HUE CTPOKH.

* void setO( TVarObj *val ); - YcTaHoBKa 00bEKTa.

13.7. Ilonb3oBaTennckuii 00bekT (TVarObyj)

‘HacnenyeTcn: ‘TArrayObj ‘

I[IyoiuuHbIEe METOABI:
* TVarObj( ), - KoncTpykTOp.
* int connect( ), - [logkmtoueHue K 0OBEKTY.
* int disconnect( ); - OTKIIOYCHHE OT 0OBEKTA.
* virtual void propList( vector<string> &ls ); - Cniucok cBOMCTB </s> 0OBEKTA.
* virtual TVariant propGet( const string &id ), - 3anpoc cBoiicTBa 00beKTa ¢ HIeHTU(HUKaTOpOM <id>.

* virtual void propSet( const string &id, TVariant val ); - YcraHoBka CBOHCTBa OOBEKTa C
uaeHTudukaTopom <id> B 3HaueHue <val>.

* virtual string getStrXML( const string &oid = "" ), - [IpeoOpa3oBaHue cOACPKUMOTr0 00BEKTa B MMOTOK
XML.

* virtual TVariant funcCall( const string &id, vector<TVariant> &prms ); - Bb130B yHKIIMH 00BEKTA C
unaeHTuGUKaATOpOM <id> W MmapameTpamu <prms>.
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14. Uurepdeiic ynpaBjeHUsl CHCTEMON M JMHAMUYECKOE IePeBo
00beKkTOB cucTeMbl (TCntrNode)

JUIs TOJIHOrO MOKPBITHS KIIFOYEBBIX KOMIIOHEHTOB CHCTEMBI CETbIO OOBEKTOB €IUHOH CTPYKTYpBI
npeiHa3HaueH 00BEKT y3i1a quHamudeckoro jgepesa TCntrNode. Ha 3ToT 00beKT Bo3araroTcs Cleayrolue
GyHKIMM:

*  €JMHOOOPAa3HOro A0CTyHna K KOMIIOHEHTAM CUCTEMBI, BKJIIOUYas OJIOKUPOBKH JMHAMUYECKOTO
JOCTYyIIa,;
+ IMIOCTPOEHUE paclpeneaEHHOro HHTepdelica yrpaBleHHs.

JIto601i 00beKT, UMEIOIUI TOTPEOHOCTH B MPEIOCTABICHUN TUHAMHYECKOTO JOCTYyMa K ce0e MM CBOUM
KOMITOHEHTaM JOJDKEH HacleoBaThCsi OT OOBeKTa y3ia auHamuueckoro aepeBa TCntrNode. [lannoe
POJICTBO aBTOMAaTHYECKU BKJIIOYACT y3€J B IMHAMHYECKOE JIEpEeBO OOBEKTOB, OXBAYCHHOE KaK MPSIMOM, TaK
U OOpaTHOW CBS3BIO, & TAKXKE MPEIOCTABISET BO3MOXHOCTh CO3JIaHUS KOHTEHHEPOB TOJI COOCTBCHHBIE
JOYEpHHUE y3Ibl. B MOMONHEHHH K ATOMY y3el TMOJIy4aeT BO3MOXKHOCTH YIPEKICHHS MPO BKIFOYCHHE U
UCKJTIOUCHHE/ yIalIeHUe y3Jia U3 JepeBa C BO3MOKHOCTBIO OTKa3a OT UCKIIFOUCHUS/y1aeHHSI.

Wntepdeiic ynpasineHuss cuctemMbl BKIOYEH B cocTtaB oObekTa TCntrNode H, COOTBETCTBEHHO,
OXBaTBIBACT BCE y3JIbl TMHAMUYECKOI'O JepeBa CUCTEMBI, T03BOJISISL €IMHOOOPA3HO YNPaBIIATh CUCTEMON BHE
3aBHCUMOCTH OT UCIOJIb3yEMOI'0 KIIMEHTCKOTO HHCTpyMeHTa. HTepdelic ynpaBieHust cucTeMO BBIITOJIHEH
Ha OCHOBE s3blKa pa3MeTku XML. MoHO npuaymaTts MHOXKECTBO CIIOCOOOB MCIOIB30BaHUs UHTEpdeiica
yIIpaBJIEHUS] CUCTEMOH, B KaUeCTBE MPUMEpPa OTMETHM CJIEYIOUIHE HanOosiee sIpKue perieHus:

- Web unrepdeiic konpurypamuu;

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

« OTpaXeHHE KOH(QUTypalluM B CETb [UIsl PpacCHpeles]€HHOTO YIPaBJICHHUS MHOXXECTBOM
OpenSCADA-cTanuuii U3 equHOM cpepl aIMUHUCTPUPOBAHUS;

*  HCIIOJIb30BaHME B POJIM MPOTOKOJIA JIJIs TOCTYIA K JAHHBIM OOBEKTOB U3 CETH;
 TPENOCTAaBICHHE CEPBUCHBIX (DYHKIMI JUIsl JOCTyna TPeTbUX NPUIOKEHUH M OTICNIBHBIX
koMIIoHEHTOB OpenSCADA k BHYTpEHHUM JaHHBIM.

WnTepdeiic ynpaBieHHs: CHCTEMON peain30BaH MOCPEACTBOM COCTABIISIONINX:
+  MH()OPMAIIMOHHON CTPYKTYPhI KOH(PUTYPAIIHOHHON MOJIb30BATEIBCKOIN CTPAHUIIBL;
i [[I/IHaMI/I‘-IeCKOI\/'I YaCTh B BUAC 3allpOCOB Ha IOJIYYCHHC, MO[[I/I(bI/IKaHI/IIO JaHHBIX W CCPBHUCHBIX
3aIpOCOB;
+ KOHTEWHEpa WM IPYIIIbI BHIIICYKa3aHHBIX 3JIEMEHTOB.

Nudopmanmonnas uepapxudeckas CTPYKTypa COACPXKHUT HHPOpMAIMIO O MMyOJMYHBIX 3JIEMEHTaX
yOpaBIeHUS M MOXET OBITh HCIOJB30BaHA MJIs MOCTPOCHHUS IMOJIb30BATEIHCKUX JIUATOTOB YIPaBICHUS
y3J1aMH CUCTEMBI.

JluHamMuueckass 4acThb COAEPKUT CIEHApUM OOCIY)KMBAaHHUS 3alpOCOB K JIIEMEHTaM YIPaBICHHMS,
OTMCaHHBIM B MH(POPMALMOHHOW CTPYKTYpE, a TaK)K€ CKPBITHIE SJIEMEHTHI YIPABJICHUS B BHJIE CEPBUCHBIX
(GyHKLUH, UCHIOIB3yEMBbIE U1 YHU(DUIIMPOBAHHOTO JOCTYNA K Y31IY.

KonreiiHep mo3BosisieT coOpaTh B OJMH 3alpoCc HECKONBKO HMH(MOPMAIMOHHBIX CTPYKTYp H
JTMHAMUYECKHUX YacTel, ONTUMH3UPYS TEM CaMbIM BpeMsl 3alipoca OCOOCHHO Ha CETEBBIX BHICOKOIATEHTHBIX
uHTepdeiicax.

OOmuit  wHTEepdelic ympaBiICHHWS CTPOWTCS W3 OTICIBHBIX Y3JI0B JTWHAMUYECKOTO JIepeBa.
Hepapxuueckoe HacnenoBanue oT oObekra TCntrNode mo3Bosisier peann3oBbIBaTh MHOTOYPOBHEBOE
noronHeHne KoHdurypanuu uHTepdeiica ympapineHus. OOmMMNA BHI JUHAMHYECKOTO JIepeBa Y3JIOB
MPEJCTABIICH Ha pUC. 8.
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Puc. 8. Ilpumep nuaamudeckoro aepesa y3ioB cuctembl OpenSCADA.

V31b1 CUCTCMBI, COACPIKAIIUC MOAaHHBIC JI I/IHTep(beﬁca YIpaBJICHUA CUCTEMOM TaKXXe JOJIKHBI
MOAKIIFOYAaThCA B JMHAMUYCCKOC ICPCBO O0OBEKTOB.

[ToaxmroueHue y3ima B JMHAMHUYECKOE JIEPEBO IPOU3BOJAMUTCS CICTYIOITIM 00pa3oM:
« mHacaegoBanue o0bekTa TCntrNode nnm ero MoToMka;
+ (opmupoBaHure HHOOPMALIMOHHON CTPYKTYPHI;
+ 00cmyXuBaHUE 3aMPOCOB K AMHAMUYECKUM JAHHBIM.
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14.1. CuHTaKCHC 3amIpoca U OTBeTa MHTepgeiica ynpaBjieHus

Becy oOMen c¢ wuHTepdeiicoM yrpaBieHHs MTPOU3BOAUTCS MocpeAacTBoM si3bika XML. Ilpu stom
BHYTPEHHUII OOMEH BBINONHSACTCS pa3oOpaHHO CTpykTypoil si3pika XML (DOM), a BHemHwmid -
HOCPECTBOM IpeoOpa3oBaHusl B IOTOK CUMBOJIOB cruiomtHoro XML-daiina u o6paTHo.

3anpoc BBIMOJHACTCS TOCPEACTBOM OTIPABKU OIHOTO KOHTEHHEpPa C HEKOTOPHIMH IapaMeTpaMu B
aTpuOyTtax. Pe3ynbTar momMeriaercs B MOJYYCHHBIH KOHTEHHEpP C M3MEHEHHEM HEKOTOPBIX aTpUOyTOB
KOPHEBOTO KOHTelHepa. B o0rmiem Bue KOHTEHHep 3ampoca MOKHO 3aIlucaTh Cleayonmm oopazom: <cmd
path="/TreePath" user="user" force="1"/>

I'ne:
cmd - KOMaH/1a 3anpoca;
path - myTh K y3I]1y WK BETBU y3I1a;
user - MOJIb30BAaTEIh CHCTEMbI OT IMEHH KOTOPOTO HAIPaBJICH 3a1poc;
force - IpuU3HAK BBITIOJIHUTH 3apOC 0€3 MpeayIperKACHHS.

B monrBepxaeHue pesynpTara 3amnpoca YCTaHABIMBAETCs aTpUOYT pesynbrara <rez> B 3HaueHus: (-
3ampoc mpoimen, l-mpeaynpexacHue (C BO3MOKHOCTBIO BBITIOJIHEHHsI), 2-ommOka. B ciydae ommOku u
OpeIyNpexIeHUs] COOOILIeHHs 3alMChIBAIOTCA B TEKCT KOHTeHHepa W aTpuOyT mcat (KaTeropus
COO0IIIeHUS): <cmd path="/TreePath" user="user" force="1" rez="2"
mcat="sub_DAQ/mod BlockCalc>Hegozmoorcro yoarume y3zenr</cmd>.

['pynmupyromuii 3anpoc <CntrReqs> oOpabatsiBatorcst Ha ypoBHe API y3nma u He TpeOyroT OTAeIbHOM
00paboTKu B noJib3oBaTeabckoM Kone. Paktuuecku B Ter <CntrReqs> mMoryT nomemarscs Jito0ble Apyrue
3alpOChl  C BO3MOKHOCTBIO HEpPApPXUUYECKOW TIPYNIUPOBKUA IIyTEM BKIIOYEHUsS BHYTPECHHUX TErOB
<CntrReqs>. EqMHCTBEHHbIM aTpUOYTOM ITOTO Tera sBIsieTcs aTpuOyT path, KOTOPBIA yKa3bIBaeT MyThb K
Y311y U SBJISIETCS OCHOBOU JUIsl BHYTPEHHUX 3aIIPOCOB.

<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 TPYII JOYEPHUX BETOK
CTPAHMUBbI

Kaxnmasg crpanuna MOXKET cOAEp:KaTh IPYIHIBl JOYEpHUX BeTBed. [l omucaHus TIpynn BeTBEH
NpeaycMOTpeH Ter <branches>. Ter copepXuT onucaHue IPYII BETBEH MOCPEACTBOM BIIOKEHHBIX TErOB
<grp>. K Ttery rpynmsl BO3MOXEH JOCTyIl KaKk Ha «4TeHHE» (BUAMMOCTb) TaK M Ha MOIH(HKAILNIO
(BBITIOJIHEHUE KOMaHJ J00aBJ€HUS U YNAJCHUS SJIEMEHTOB TPYIIIbI), CIEIOBATEIbHO 3JEMEHT TPHAJIbI
JIOCTyTa MOXKET NPUHUMATh 3HAYEHUS:

00 - noctyn BOOOIIE OTCYTCTBYET;

04 - mpUCYTCTBYET AOCTYII TOJIBKO HA YTECHUE;

02 - mpUCYTCTBYET JAOCTYHI TOJIbKO Ha 3aluCh, OOBIYHO TAaKOE 3HAUCHHE HE HMEET CMbICIA
IIOCKOJIBKY JOCTYII Ha 3aIMCh MOAPAa3yMEBAET U JOCTYIl HA YTCHHUE;

06 - mpuCyYTCTBYET AOCTYII U HA 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 TpyNnmoul 3JIEMEHTOB IMOJHOCTHIO COBIAAIOT C JACHCTBHSAMHU HAJll CIIMCKOM BHU3YaJbHbBIX
arieMeHTOoB "list", 0 KOTOPOM HaNMCaHO HIKE.

14.3. Teru onucanust uHGOPMAIMOHHOI CTPYKTYPbI HHTepdeiica ynpaBJieHUs

Nudopmanmonnsie Teru ans  s3pika XML cocraBmstor  andaBuT  (OpMUPOBAHHMS — OMHMCAHUS
KOHQUIypallMOHHBIX juanoroB. Komannma 3ampoca uH(OpMalMOHHOW dYacTh uMeeT BuA: <info
path="/TreePath" user="user"/>
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B pesynbraTe 3ampoca Oynmer moiydeHa WH(OPMAIMOHHAS CTPYKTypa CTPAaHUIBI B COOTBETCTBUU C
MPUBWIETHSIMH YKa3aHHOTO MOJIb30BaTEs.

14.3.1. Ter odoaacTu <area>

OO6nacTy ONMUCKHIBAIOTCS TEroM <area™> U MpeIHa3HAa4YeHbl JUIsl TPYNIUPOBKH 3JIEMEHTOB MO Pa3IMYHbIM
IMMPpU3HAKaM. O0nacTh MOXET BKIIIOYATH ApPYyrue SJICMCHTHI U 00JI1acTH. KOpHCBHC o0Oiactu (I)OpMI/Ipy}OT
3aKJIaJIKU B TPEJCTABICHUM IMOJB30BATEIbCKOTO HHTEpdeiica. K Tery BO3MOXKEH IOCTyN TOJBKO Ha
"gyreHne" Uan BUAUMOCTD, CIICA0BATCIBbHO 3JICMCHT TpHaJbl JOCTYIIA MOXCET IIPUHUMATL 3HAYCHUC 00, €CJINn
JIOCTYyI OTCYTCTBYET, Wiu 04, eciiv NpUCyTCTBYET.

<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. Tern 1aHHBIX

Tern, onuckeIBaIoOIye JaHHEIC, CBSJACHBI B Ta0auIe 1.

Taoauua 1. Teru onuceIBaroOIne JaHHBIE
Ter Onucanue

<fld> HpOCTGﬁH.IHG AaHHBIC CTPOKOBOTO, IEJIOr0, BEIECTBCHHOTO U JIOTUYCCKOI'O TUIIOB.

<list> |Croucku ¢ JaHHBIMU CTPOKOBOTI'0O, IICJIOT0, BCHICCTBCHHOI'O U JIOTUYCCKOT'O THUIIOB.

<table> |TaOnuIpl ¢ JAHHBIMH B STYEHKAX CTPOKOBOTO, 1IE€JI0T0, BEMIECTBEHHOTO M JIOTHYECKOTO THIIOB.

<img> |N3o0paxeHus.

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 Bo3MokeH ocTyn Kak Ha "yTeHue", Tak U Ha "3amuch'", ClIe0BATEIbHO 3JIEMEHT TPUAIbl JOCTYyNA
MO’KET IPUHUMATh 3HAYCHHUS:
00 - noctyn BooOI1Ie OTCYTCTBYET;
04 - nprCyTCTBYET NOCTYII TOJIBKO HA YTCHHUE;
02 - mpuUCYTCTBYET AOCTYHN TOJIbKO Ha 3aluCh, OOBIYHO TAaKOE 3HAUYEHHE HE HMEET CMbICIA
IIOCKOJIBKY JIOCTYII Ha 3aIIMCh ITOAPAa3yMEBAET U IOCTYII HA YTCHUE;
06 - mpuCyTCTBYET AOCTYII U HA YTEHUE U HA 3aIIUCh.

Tumn snemenTa, onuceiBaemoro TeroM <fld>, ykaspiBaetcs atpudytoMm <tp> (Tabnuua 2).

Ta6auna 2. 3nauenus atpudyra <tp> tera <fld>.

Ter <tp> |Onucanue
str CTpO.KOBI)II\/'I THII.
<fld id="host' dscr="Host name' tp="str"/>
dec I.Ienqe YHCJIO B IECATHYHOM TPEACTABICHUH.
<fld id="debug' dscr="Debug level' tp="dec'/>
oct I_Ieno.e HHCII0 B BOCHMEPHIHOM MPE/ICTABICHUH.
<fld id='cr_file perm'dscr="Make files permissions(default 0644)' tp="oct' len="'3"/>
hex [esoe yKcio B MIECTHAIATEPUYHOM MPE/ICTABICHUU.
real BemectBennoe uucio.
bool Hornflecxnﬁ MPU3HAK (<<fal§e>>|"tme").
<fld id="log _sysl' dscr="Direct messages to syslog' tp="bool"/>
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Ter <tp> |Onucanue

Bpewms B cexynmax (ot 01/01/1970).

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

Tao6auna 3. /lelicTBUs HaJ 3JIEMEHTOM, OITMCAHHBIM TeroM <fld>.

Onepanust JleiicTBHE
Orpoc 3anpoc: xkoManaa «gety: <get path="/fld _teg" user="user"/>.

p Pe3zynomam: noaTBepkAeHNE CO 3HAUEHUEM B TEKCTE Tera Ui cooOIeHne 06 omuoke.
Modukars 3anpoc: xomanna “set”: <set path="/fld_teg” user="user’>value</set>

Pezynomam: noaTeepxaeHne win cooOmieHne 00 onmoke.

b) Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K tery Bo3smoykeH q0CTym Kak Ha "yTeHue", Tak ¥ Ha "3anmuch" (MOAU(UKAIINIO), CICTIOBATEIHLHO DJIEMEHT
TpUAAbl JOCTYIA MOXKET MPUHUMATh 3HAYCHUSI:
00 - nocTtym BOOOIIE OTCYTCTBYET;
04 - IpUCYTCTBYET IOCTYII TOJIbKO HAa YTCHUE;
(02 - TpUCYTCTBYET IOCTYN TOJHKO Ha 3alUCh, OOBIYHO TAaKOE 3HAUYCHHE HE HMEET CMBICIIa
MOCKOJIBKY JIOCTYII Ha 3aIIUCh MTOAPAa3yMEBAET U IOCTYII HA YTEHUE;
06 - IpUCYTCTBYET JIOCTYIl U HA YTEHUE U HA 3aIUCh.

Tun >neMeHTOB B CIUCKE yKa3bIBaeTcsl aTpuOyToM <fp>. 3HaueHHs aTpuOyta <ip> NPUBEICHHI B
Tadyme 1.

Taoauna 4. J[elicTBUs Ha/l CIIMCKOM.
Onepanus HeiicTrBue

3anpoc: xomanna «gety»: <get path="/fld _teg" user="user"/>

Pezynomam: moaTBepkaCHUE C pe3yIbTaTOM B TEKCTE Tera Win cooOiieHue o0 ommoke.
Pesynbrar opmupyercs B BUze:

()HPOC <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. xomanna “add”: <add path="/fld teg” user="user” id="tst "> Test</add>
JoGaBnenue Yuraercs, Kak J0OaBUTh CTPOKY € UACHTU(DUKATOPOM «tst» 1 3HaueHueM «Testy.
CTPOKH Ecim ciucok He MHACKCUPOBAHHBIN, TO aTpHOYT id OTCYTCTBYET.

Pezynomam: nonTeepxaeHue wim cooOiieHne 00 onmoke.

3anpoc: xomanaa “ins”: <ins path="/fld teg” user="user” pos="3"" p_id="tstl”
id="tst”">Test</ins>
YuTaeTcs, KaKk BCTAaBUTh CTPOKY C HICHTU(PHUKATOPOM «tst» u 3HadeHueM «Test» B
BcraBka cTpoku MO3HLMIO 3 O CTPOKOH «tstl». B ciydae manexcHoro cnucka atpudyT p_id
COJICPKHT UACHTH(PHUKATOP, MHAYE - TEKCT CTPOKH. Eciu crimcok He
UHJIEKCUPOBaH, TO aTpuOyT id OTCYTCTBYET.
Pezynomam: nonteepxaeHue win cooOiieHne 00 onmoke.

3anpoc: xomanna “del”: <del path="/fld teg” user="user” pos='3"id="tst">Test</del>
VY nanenue Uuraercs, Kak yJalluTh CTPOKY C MACHTUPHUKATOPOM «tst» 1 3HaueHueM «Test» B
CTPOKH nosunmy 3. Ecin cincok He MHIIEKCUPOBaH, TO aTpuOyT id oTCyTCTBYEeT.
Pe3zynomam: moaTBepxkaeHUe WK cOOOIIeHNE 00 OmMOKe.

3anpoc: xomanna “edit”: <edit path="/fld_teg” user="user” pos='3'p_id='"tstl' id="tst'
>Test</edit>
Yuraercs, Kak 3aMEHUTh CTPOKY B MO3UIUH 3 ¢ uACHTUHUKATOpoM "tst]" Ha
CTPOKY C UAeHTHUPHUKATOPOM «tst» U 3HaueHueM «Test». B ciydae
WHACKCUPOBAHHOTO CIUCKA aTpuOyT p_id coaepKuT uaeHTuduKaTop, nHaue -
TEKCT CTPOKHU. Eciiu crircok He MHIEKCHPOBaH, TO aTpuoOyT id oTCyTCTBYET.
Pezynomam: nonreepxaeHue win cooOieHne 06 onmmoke.

N3menenue
CTPOKH
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Onepanus JleiicTBHE

IIepemenienue
CTPOKH

3anpoc: xomanaa “move”: <move path="/fld_teg” user="user” pos='3"to="5"/>
Yuraercs, Kak IEPEMECTUTh CTPOKY C TIO3HIIUHU 3 B TIO3UITUIO 5.
Pezynomam: nonteepxaeHue wim cooOiieHne 00 onmoke.

¢) Ter <table>

<table id='a mess' key='0' col 1st="0;1;2">

<list id='0' dscr='Id' acs='4"' tp='str'/>
<list id='l' dscr='Name' acs='4' tp='str'/>
<list 1d='2"' dscr='Type' acs='4' tp='str'/>
<list id='3"' dscr='Hide' acs='4' tp='bool'/>

</table>

K Ttery Ttabmuibl W KOJIOHKaM OTIEIBHO BO3MOXKEH JIOCTYNl Kak Ha 'dreHuwe", Tak M Ha
"3anmuch" (MoaM(UKaLNIO), CIeI0BATEIbHO 3JIEMEHT TPHAIbl JOCTYIIAa MOKET MPUHUMATh 3HAUCHUS:

00 - noctym BOOOIIE OTCYTCTBYET;
04 - IpUCYTCTBYET JOCTYII TOJBKO Ha YTCHUE;

02 - TmpUCYTCTBYET JOCTYNI TOJIbKO Ha 3aluCh, OOBIYHO TAaKOE 3HAUCHHE HE MMEET CMBICIIA

MOCKOJIBKY JIOCTYI Ha 3alHCh MOAPa3yMeBaET U IOCTYI Ha YTCHHE;
(06 - TpUCYTCTBYET JOCTYIl U HA YTEHUE U HA 3aIUCh.

Ecmu ykazan atpuOyr <key> W B HEM NEpEUMCIICHBI KIIOYEBBIE KOJOHKH, TO paboTa C TaOmuIen
NEePeXOAUT B PEXKUM aJIpecaliuyl 10 UICHTU(UKATOpaM KOJIOHOK U KJIF0YaM.

Ta6auna S. /leiictBus Haa TaOIAIICH.

Onepanus JeiicTBHe
3anpoc.: xkomanna “get”: <get path="/fld_teg” user="user” cols="0;2"
rows="100;1000"/>
Yuraercs, Kak NOay4uTh KoJoHKH 0-2 1 cTpoku B HuX ¢ 100 mo 1000 tabmuip!.
Pezynomam: TlonTBepxkaeHUe ¢ TaHHBIMU TAOJIUIIBI WJIM COOOIIEHHE 00 OIToOKe.
PesynbTar popmupyercs B Buje:
<get path="/fld teg" user="user" cols="0;2" rows="100;1000"
rez="0">
<list 1id='0"' tp='str'>
Omnpoc <el id='100'>Sat Feb 21 18:04:16 2004</el>
</list>
<list id='1l'"' tp='str'>
<el id='100'>SYS</el>
</list>
<list id='2"' tp='str'>
<el 1d='100'>*: (TSYS)Broken PIPE signal allow!</el>
</list>
</get>
Jlo6aBiienne 3anpoc: xomanna “add”: <add path="/fld _teg”’ user="user”/>
CTPOKH Pe3ynbomam: oaTBepKACHUE UIIH cOOOIEHHE 00 omInoKe.

BcraBka ctpoku

3anpoc: xomanna “ins”: <ins path="/fld_teg” user="user” row="'3"/>
Uuraercs, Kak BCTaBUTh CTPOKY B mo3unuio 3. Komanna He paboTtaet npu
YCTaHOBJICHHOM aTpuOyTte <key>!

Pezynomam: noaTeepxaeHue win cooOiieHne 00 ommoke.

3anpoc: xomanna “del”: <del path="/fld teg” user="user” row="'3"/> umm <del
path="/fld_teg” user="user” key id='Test’/> nJjis KIIOYEBOTO pEKHUMA

VY nanenue
cTpoKu UYuraercs, Kak YAAIUTB CTPOKY B TO3HIHH 3 WM CTPOKY B MO3UIIHH, T/I€
3Ha4YeHue KOJMOHKU <id> paBHO «Test».
Pezynomam: moaTeepxaeHue win cooOiieHne 06 ommoke.
3anpoc: xoManga “move”: <move path="/fld_teg” user="user” row="3"to="'5"/>
[Tepemenienue UwuraeTcs, Kak MepeMeCTUTh CTPOKY C MO3HUIMH 3 B MO3UIMIO 5. JlaHHas KoMaH a
CTPOKHU He paboTaeT Npu yCTaHOBJICHHOM aTpudyTe <key>!

Pe3zynomam: moaTBepxkaeHNE WK COOOIIeHNE 00 OMMOKeE.
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Onepanus HeiicTBue

3anpoc: xkomanna “set”: <set path="/fld _teg” user="user” row='3" col="id">Test</set>

wu <set path="/fld_teg” user="user” key id='Test' col="id">Testl</set> nns

KJIFOUE€BOTO PEKUMA

H3MeHuTh UwuraeTcs Kak - yCTAaHOBUTH 3HaU€HUE STUekH B cTpoke 3 u konoHke 'id' B «Test»

SYEHKY WM YCTAHOBKA KOJIOHKH ¢ UMeHeM 'id' CTPOKH B MO3UIUH TJIe 3HAYCHUE KOJIOHKU
<id> paBHo 'Test' B 3nauenue "Testl'. [IpakTuyecku nanHas KOMaHa
[IEPEUMEHOBBIBAET KIIIOUEBOU JIEMEHT YKa3aHHOU CTPOKHU.

Pezynomam: monTeepxaeHue win cooOiieHne 06 ommoke.

d) Ter <img>
<img id='ico' descr='VkoHka cTpauuls'/>
K Tery Bo3aMoxeH ocTyn kak Ha "yTeHue", Tak U Ha "3amuce", Cie10BaTENbHO AIEMEHT TPUAJIbl JOCTYIA
MOXET NNPUHUMATh 3HAYEHUS:
00 - noctyn BOOOIIE OTCYTCTBYET;
04 - mpuCyTCTBYET JOCTYH TOJIbKO HA YTEHUE;
(02 - mpPUCYTCTBYET NOCTYI TOJHKO HAa 3alllCh, OOBIYHO TAKOE 3HAUECHUE HE MMEET CMBICIA
MOCKOJBKY JOCTYI HA 3alMCh MOAPA3YMEBAET U JIOCTYII HA YTCHHUE;
06 - TpUCYTCTBYET JIOCTYIl U HA YTEHUE U HA 3aIUCh.

Ter mnpeanasHaueH I Tiepenayn M300pakeHUU KiIMeHTaM wuHTepdeiica ympasnenusa. [lofg
n300paKEHHUEM MOTYT BBICTYNATh: MKOHKH CTPaHUI], TpaMKd MAaCCHUBOB 3HAYEHUH M ApPYyrHe JaHHBIC,
KOTOpBIE MO>KHO MPEICTaBUTh B rpapruecKoM BUJE.

[TonnepkuBaroTCS KOMaHIbl 3aIIPOCOB:
« <get path="/fld teg" user="user"/>. — 3anpoc N300pa>keHNU,

Pe3ynbTaToM SIBISICTCS MOATBEPIKICHUE C JaHHBIMU H300pasKeHHs UITH COOOIIIeHHE 00 OrmoKe.
«  <set path="/fld_teg" user="user">img</set> — 3arpy3ka n300paxeHUs.

PesynbTaTom siBIIsSIeTCS MOATBEPKICHUE UITH COOOIIICHUE 00 OIMOKe.

e) Komanawbl ¢ 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 rtery Bo3MOkeH HOCTyn Kak Ha "uTeHHe" WIM BHIUMOCThTOOCITY)KMBAaHHE 3alpOCOB, TaK U Ha
MOAU(HUKAIINIO WU BBITIOJIHEHHE KOMaHBI, CIEAOBATEIIBHO AJIEMEHT TPHAJbl JOCTYNa MOXET MPUHUMATh
snayenue 00, ecnu qocTyn OTCYTCTBYeT BooOiie; 04, ecay KOMaHAy MOXHO yBHIETh; U 06, eciu KOMaHTy

MOKHO MHUITUUPOBATE.

HpenHaaHaqu U Iepeaadu KOMaHa U HeﬁCTBHﬁ Y311y, a TAKIKC MOXKCT HUCIIOJIb30BAThHCA IJIA CO3JJaHHA
CCBbUIOK Ha APYruc CTpaHUIIBI. KOMaHI[bI MOTYT BKJIFOYAaTbhb IAapaMETpPhI. HapaMeTpH OIIMCBIBAIOTCs TCTOM
<fld>.

HOII,Z[Cp)KI/IBaIOTC}I KOMaHbI 3alIpOCOB:
+  BrI130B KOMaH/IBI:
<set path="/fld teg" user="user"/>
<fld id="tm'>1023456244</£f1d>
<fld id='cat'>*</fld>
<fld id='1lv1l'>2</fld>
<fld id="mess'>Test mess</fld>
</set>
+ 3arpyska CChUIKH Ha IPYTYIO CTPaHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

Pe3ynbpTaToMm siBiIsieTCS MOATBEPKACHUE UM COOOLIeHHE 00 oLIMoKe.
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f) Berku (zouepHmue y3Jibl)

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

Berku omuceiBaroTCsi OOBIMHBIM criickoM <list> co cmenmanpHbiMu aTpubOyramu tp='br'. Meronuka
3ampoca U MOoIU(PUKAIUKA BETOK MOJTHOCTHIO COBIAAET C METOJUKON pabOoThI CO cruckoM <list>.

14.4. Uepapxnuyeckue 3aBHCUMOCTH HH(POPMALMOHHBIX 3JIEMEHTOB SI3bIKA
yIIpaBJIeHUA

IIpumep cTpaHuLBI y3I1a SI3bIKA YIIPABIICHHUS:

<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 id='a kern' dscr='Kernels'>
<list id='k br' dscr='Kernels' tp='br'/>
</area>
</oscada_ cntr>

Taﬁ.m/ma 6. I/IepapXI/I‘leCKI/Ie 3aBHUCUMOCTH I/IH(I)OpMaL[I/IOHHBIX OJICMCHTOB f3bIKa:

Ter Onucanue ATpuOyTHI OCeoz[epmnM
KopneBoii aneMeHT id - uneHTupuKaTop; area, img,
CTpaHHIIBL. SBIsIETCS dscr - OnICaHue. branches

oscada C |eIMHCTBEHHBIM U CIIY>KHUT

ntr JUTSL IACHTH(DUKAITIT
NPUHAIJICKHOCTH K SI3BIKY
unTepdeiica yrnpaBiacHHs.

branches Kownreitnep rpymnn id - unenTuduKaTOp KoHTeliHepa. Pasen: br. arp
JOYEPHHUX BETOK y3Jia.

id - ipepuKC TpyMIBl JOYSPHUX y3JI0B B CUCTEME;
grp I'pynma mouepHUX y310B. |dscr - ONMCAaHUE TPYIIIBI BETOK;
acs - OMIMH JOCTYTIA.
T'pymmpoBKa id - I/II[GHTI/I(I)I/IKB:TOp; area, fld,
area dscr - OIIACaHue; list, table,
CTaHJIAPTHBIX TETOB. .
acs - OMIMU JOCTYIIA. comm, img
id - unenTuuKaTop; fld
dscr - OIACaHuUe;
comm |KomaHjsl y3my. help - momoI11ilb 10 KOMaH/IE;
tp - U KOMaHwI (Ink - ccplnka);
acs - OMIAH JOCTYTIA.
id - uneHTupuKaTop;
dscr - OIACaHue;
help - momorip;
acs - ONIAH JOCTyTA.
0 Ip - TUII JICMEHTA:
fld [TMCATIIC JIAHHRIX str(len, dest, cols, rows) - CTPOKOBBIH 3JIEMEHT;
CTaH/IaPTHBIX TUIIOB. J . i
ec(len, max, min, dest) - nenoe 4uCio B
JECSITHYHOM TIPE/ICTABIICHUH,
oct(len, max, min, dest) - 1en0€ YUCIIO B
BOCBMEPUYHOM IPE/ICTABICHHH;
hex(len, max, min, dest) - 11eJ10€ YUCIIO B
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Conepxum

Ter Onucanue ATpuOyTHI oe

[IeCTHAIIIATCPUIHOM;
real(len, max, min, dest) - BeIIeCTBEHHOE YHUCIIO;
bool - noruueckuii MpU3HaK;
time - Bpemsi/nara B cekyuaax (ot 01/01/1970).

Casi3HblIe:

len - nnuHA 3HaUEHUS (CHMB.);

min - MUHUMYM 3HA4YE€HUS,;

max - MaKCUMyM 3HAUCHUS;

cols - KOMMYECTBO KOJIOHOK;

FOWS - KOJIMYECTBO CTPOK;

dest - crioco0 BBOJA:
data - nctounnk OMHAPHBIX MaHHBIX (base64).
select(select) - BBIOOpHBIIA THUII;
sel_ed(select) - BRIOOpHBIH THII C
BO3MOYKHOCTBIO PEIAKTUPOBAHHUS.

select - IyTh K CKPBITOMY CITUCKY;

sel list - cTaTHIECKUH CITUCOK (pa3aenuTens ';');

sel_id - craTHYECKUI CITUCOK UACHTU(PHUKATOPOB

(pazmenurens ;).

id - upenTuduKaTOp;
dscr - oncaHue;
help - moMoIIk 1O CTIHCKY;
acs - OMIMU JOCTYTIA.
tp - kak B <fld> kpome:
br(br_pref) - nouepHue y3isbl.
idm - nanexkcupoBanubiil circok (0|1);
Cnucok TaHHBIX s_com - cnocoOsl Moauukauu crucka [add][,ins]
CTaHJIaPTHBIX TUIIOB. [,edit][,del]:
add - no6GaBIATh CTPOKH;
ins - BCTaBIATh CTPOKHU;
edit - MOTU(UIIPOBATH CTPOKH;
del - ynansith CTpOKH.
Casi3Hble:
br_pref - npedukc 10UEpPHUX Y3IIOB;
dest - kak B <fld>.

list

id - uneHTuuKaToOp; list
dscr - OIACaHUE;

help - momo1s 1o TaOIUIIE;

acs - ONIUM JOCTYTIA;

key - xiroueBbie kosoHKH (key=«id,name,per»);

cols - TIepedeHs KOJIOHOK B aTpruOyTe 3aIpoca;
Tabynua JaHHbBIX p puoyT poca,

table rows - IUara3oH CTPOK B aTpuOyTe 3ampoca;
CTaHJAPTHBIX TUIIOB.
s_com - cioco0b! Moupukanuu Tabmuie! [add][,del]
[,ins][,move]:
add - 100aBIATh CTPOKH;
ins - BCTaBIATH CTPOKHU;
del - ynansTb CTpOKH;
move - IepeMeIaTh CTPOKH.
id - upenTuduKaTop;
dscr - onucaHue;
. help - momo1b IO N300paKEHUIO;
img N3o0paxenue. P - P ’

acs - ONIMU JOCTYTIA;
h_sz - TOpU30HTAIBLHOE OTPAaHUUCHUE;
V_SZ - BEpTUKAJILHOE OTpaHUYCHHE.
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14.5. O0bekT y31a tunammn4eckoro aepesa (TCntrNode)

‘HacnenyeTcn: ‘BCCMI/I JUMHAMHWYCCKUMH U YIIPaBIACMbIMHA 00bEeKTaMH IIPAMO HUJIK Y€PE3 MOTOMKOB.

Jlannbie:
HimeHnoBaHHbIE TIpaBa JOCTYMA K deMeHTaM ynpasieHus (define):
« R R R (0444) - nocTym BCeM TOJHKO HA YTCHHE;
« R R (0440) - noctyn Ha 4Te€HHE TOJBKO BIIA/ENbIly U IPYIIIIE;
- R (0400) - nocTyn Ha YTEHUE TOJIBKO BIIAJEIIbLLY;
« RWRWRW (0666) - mOmHBIN JOCTY JJIsl BCEX;
« RWRWR_(0664) - nonHbli JOCTYI BJIAJENbIly U IPYIIIE, a BCEM OCTaJIbHBIM TOJBKO Ha YTCHHUE;

« RWR R (0644) - monHbINA JOCTYI BIACNbILY, a TPYMIE U BCEM OCTAIBHBIM TOJIBKO Ha YTEHUE;

« RWR (0640) - mosiHBIM JOCTYN BIAAEbIly, TOJIBKO Ha YTEHUE - TPYIIE M 3aKPbIT BCEM
OCTaJIbHBIM;
- RW (0600) - monHBINA AOCTYI BIAAEIBILY, & TPYIIIE U BCEM OCTAJIbHBIM 3aKPBIT.

@mnarn quHamMugeckoro y3ia (enum TCntrNode::Flag):
« TCntrNode::MkDisable - otkmouenue (0);
« TCntrNode::Disable - otknrouen (1);
« TCntrNode::MkEnable - Bkmouenue (2);
« TCntrNode::Enable - BxatoueH (3);
« TCntrNode::SelfModify - npuznak mogudukanun yzna (0x04).

®naru pexxuMoB BKIIOUeHHst/oTKoueHus y3ia (enum TCntrNode::Flag):
« TCntrNode::NodeConnect - NOIKIIIOUEHHUE Y3714,
« TCntrNode::NodeRestore - BOCCTAaHOBJICHHE TTOIKIIOUCHHUS Y3714,
« TCntrNode::NodeShifiDel - npu3zHak ygajieHus y3jia OTIOXKEHO.

®marn mogudukammu y3na (enum TCntrNode::ModifFlag):
« TCntrNode::Self - nanublii y3ea1 MoAu(UIIUPOBaH;
« TCntrNode::Child - mogudunnpoBaHbl 10YSPHUE Y3IIbI;
« TCntrNode::All - momuduMpoBaH JaHHBIN y3€] U JOUEPHUE.

IIyOoiu4uHbIEe METOABI:
* TCntrNode( TCntrNode *prev = NULL ); - VHunmanu3anusi ¢ yKa3aHHEM POJIUTEIBCKOrO y3Ja
<prev>.
* virtual TCntrNode &operator=( TCntrNode &node ); - BuptyanbHas (QyHKIMsS KONMUPOBaHUS Y3JI0B
JTMHAMUYECKOTO JIepeBa.
* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ); - Komanga paboTsI ¢
unTepdeiicom ympaBieHUs cucTeMbl. [loaepKUBAIOTCS TPAHCIIOPTHBIE MEPEXOMbl MO MOJHOMY IYTH
Buja: </sub_Security/usr _root/%2fgen> rae %2fgen 3akoanpoBaHHbBIN BIOKEHHBIM MyTh K KOHKPETHOMY
TIOJIF0 CTPAHULIBI (/gen).
 static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); - Ilonyuenue y3na
XML no 3nauenuto atpubyra 'id' <n_id>. IlognepxxkuBarotcs 3anpocsl XML y3na mo moiHoMy myTH K
Hemy Buja (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, ... ); -
JloGaBrieHre AiIeMEHTa yIpaBJICHUS HAa CTpaHUIy. BO3MOXKHO yKa3aHHWE MHOXKECTBA JIOTIOJHUTEIBHBIX
aTpuOyTOB B KOJIMYECTBE <n_attr> B BUAE: <aTpuOyT1>,<3HaueHuii 1>, <aTpuOyT2>,<3HaueHUI2>,... .
* bool ctrRemoveNode( XMLNode *nd, const char *path ); - Y nanenue snemMeHTta yrpaBieHus <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
MOJTy4YeHUEe TUHAMUYECKOM KOMaH bl <cmd> U HaIW4ue MpaB Ha €€ UCIIOIIHEHHE.
* virtual Res &nodeRes( ); - Pecypc ucnoyib3oBanus y3ia.
* virtual string nodeName( ); - Ims y3na.
* string nodePath( char sep = 0, bool from _root = false ); - [lony4eHue MOJHOTO MyTH K Y31y, HAYMHAS
C KOpHS <from_root>, 1 UCTIONB3Ys PA3ACIUTEIb <sep> WIN OOBIYHYIO 3aIUCh ITyTH.
* void nodeList( vector<string> &list, const string& gid = "" ); - Cnucok Jo4YepHUX y310B <[ist> B
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yKa3aHHOU rpynne <gid>.

* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ), -
[onxiaroueHue K ToYepHEMY Yy3ITy.

* void nodeDel( const string &path, char sep = 0, int flag = 0 ); - Y najieHue y3ja 1o ero MoJHOMY ITyTH.
* static void nodeCopy( const string &src, const string &dst, const string &user = '"root" ); -
KonmpoBanue y3710B JUHAMUYECKOTO JIePEBa.

* TCntrNode *nodePrev( bool noex = false ); - Anpec poIuTeILCKOTO y3a.

* char nodeFlg( ), - ®naru y3na.

* char nodeMode( ); - CocTosiHHE y37a.

* unsigned nodeUse( ); - Konn4yecTBO MOIKIIOYEHUH K Y31Iy.

* unsigned nodePos( ), - IlonoxxeHne NaHHOTO y3ja B KOHTEHHEpE y3Ja-Baaaebia. JJoCTOBEpHO TOIBKO
JUISL YIOPSIZIOYEHHBIX KOHTCHHEPOB.

* int isModify( int mflg = TCntrNode::All ); - IlpoBepka (pakTa MOAUPUKAIIUHN y3JIa WIA BETBU y3JIOB.

* void modif( ); - YcraHoBKa npu3HaKka MOIU(DUIIMPOBAHHOCTH y3JIa.

* void modifG( ); - YcranoBka npu3Haka MOAU(DUIIMPOBAHHOCTH BETBH Y3JIOB.

* void modifClr( ); - OuncTtka npusHaKa MOAUGUIIUPOBAHHOCTH Y3JIa.

* void load( ), - 3arpy3ka y31a JUHAMUYECKOTO JIepEeBa.

* void save( ); - CoxpaHeHue y3i1a JMHAMHYECKOTO JIepeBa.

* void AHDConnect( ); - llogkmoueHue K y3iy (3axBaT pecypca).

* void AHDDisConnect( ), - OTKIr04eHue 0T y3i1a (0CBOOOKICHHUE pecypca).

» virtual TVariant objPropGet( const string &id ); - 3anpoc CBOWMCTBa y3Jia KakK IMOJIb30BATEIHCKOTO
00BbeKTa.

* virtual void objPropSet( const string <&id, TVariant val ); - YcTaHOBKa CBOWCTBa y37a Kak
MOJIb30BATEIBCKOTO OOBEKTA.

* virtual TVariant objFuncCall( const string &id, vector<TVariant> &prms ); - Bei30B QyHKIIUU y371a
KaK I0JIb30BaTEIbCKOT0 00OBEKTA.

3amuméHHbie MeTOIbI:
* virtual void cntrCmdProc( XMLNode *req ); - ®yHKuus oOCIyXUBaHHUs 3alIpOCOB HHTepdeiica
yrpasieHusi. J{ookHa mepeonpeensiThes y oTOMKA.
* void nodeEn( int flag = 0 ), - BkimoueHue y3ia.
* void nodeDis( long tm = 0, int flag = 0 ); - OTKIIIOUEHUE y371a C epeaayeH ¢uara.
* void nodeDelAll( ), - OuncTKa BceX KOHTEHHEPORB C JOYCPHUMH Y3JIaMH.
* void setNodePrev( TCntrNode *node ), - YcTaHOBKa pOJUTENBCKOTO y3l1a B <node>.
* void setNodeMode( char mode ); - YcTaHOBKa COCTOSIHHS y3J1a.
* AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" );
[ToaxmroueHue K [o4epHeMy y3ily <name> KOHTEHHEpa <gr> IOJIb30BaTeNsd <user>.
* void chldList( unsigned gr, vector<string> &list ); - CucoK JTOYEpHHUX Y3JIOB </ist> B yKa3aHHOM
KOHTEHHepe <gr>.
* bool chldPresent( unsigned gr, const string &name ); - llpoBepka Ha TPUCYTCTBUE YKA3aHHOTO
JI0YEepHero y3ia <name> B KOHTeHHepe <gr>.
* void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ), - JlobaBiieHre T04YepHETO y3la <node> B
KOHTEWHEep <gr> U MO3ULHI0 <pos>.
* void chldDel( unsigned gr, const string &name, long tm = -1, int flag = 0 ), - YnajieHue H04epHETO
y3na <name> W3 KOHTelHepa <gr> ¢ dhaarom <flag>.
* unsigned grpSize( ), - KonnuecTBo KOHTEHHEPOB € JOUEPHUMH Y3JIaMH.
* char grpld( const string &sid ); - Ilomydenne uHIEKCa TPYNIIBI 110 €€ UACHTHPUKATOPY.
* GrpEl &grpAt( char id ); - JlocTynl K CTpYKType TpYIIIbI.
* unsigned grpAdd( const string &id, bool ordered = false ); - JlobaBineHHe KOHTEHHEpa TOYCPHUX
y3JI0B € TNpePuKcoM <id> W BO3MOXXHOCTHIO YIHOPSJIOYEHHOTO XpaHeHUus <ordered>. Bo3spamaer
UACHTU()HUKATOP HOBOTO KOHTEHHEpA.
* virtual void preEnable( int flag ); - YupexnaeHue o MOAKIOUEHUU. BBI3pIBaeTCS mepe peabHbIM
MIOJIKJTFOYEHUEM.
* virtual void postEnable( int flag ); - YupexacHue o MOIKIIOYCHUHA. BbI3bIBacTCS TOCIE PEaTbHOTO
TIOTKITFOUCHHUSI.
* virtual void preDisable( int flag ); - YupexaeHue o OTKIIOYCHHH. BBI3bIBaETCS MEpel peabHBIM
OTKITIOYCHUEM.
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* virtual void postDisable( int flag ); - YupexiaeHne o OTKIIOYCHHH. BBI3BIBaeTCS IMOCIE PEeaTbHOTO
OTKJIFOUECHUS (TIEpe]T yIaJICHUEM ).

* virtual void load_(); - ®yHKI#s BBI30Ba 3arpy3KH y37a y TOTOMKA.

* virtual void save (); - OyHKIIUS BBI30Ba COXpPAaHEHUS y3JIa Y TOTOMKA.
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15. XML B cucteme OpenSCADA (XMLNode)

XML B cucreme OpenSACDA npeacrasien o0bexToM XML-tera — XMLNode.

15.1. XML-t1er (XMLNode)

JlaHnnbie:
Onuun ¢pynkuuu renepau XML-¢aitna (enum - XMLNode::SaveView):

« XMLNode::BrOpenPrev - BCTaBIIATh KOHEIL| CTPOKH Mepe]] TErOM OTKPBITHS;
« XMLNode::BrOpenPast - BCTaBIATh KOHEL CTPOKU MOCJIE Tera OTKPBITHS;
« XMLNode::BrClosePast - BCTaBJISITh KOHEI] CTPOKH TOCJIE TeTa 3aKPBITHUS;
« XMLNode::BrTextPast - BCTaBIsATh KOHEIl CTPOKH TIOCJIC TEKCTA TEra;
« XMLNode::BrPrclnstrPast - BCTaBISATh KOHEIl CTPOKH TOCJIE€ BEIYUCIUTEIHHON HHCTPYKIIUH;
« XMLNode::BrAllPast - BCTaBASATh KOHEI[ CTPOKH TOCTIE BCEX DJIEMEHTOB.
« XMLNode::XMLHeader - BcTaBnsATh Xml-3aro0BoK ¢ Bepcuei.
« XMLNode::MissTagEnc - nponyckatb KOTUPOBaHUE UMEH TErOB.
« XMLNode::MissAttrEnc - nponyckaTh KOJUpPOBaHUE UMEH aTPHOYTOB.

IIyOoiu4uHbIEe METOABI:
* XMLNode( const string &name = "" ); - Inunmanusanus tera ¢ UMeHeM <name>.
* XMLNode &operator=( XMLNode &prm ), - KonupoBanue Betkn XML-nepesa uz <prm>.
* string name( ) const, - Ims Tera.
* XMLNode* setName( const string &s ); - YcTaHOBKa UMEHH Tera B <s>.
* string text( ) const; - TekcT Tera.
* XMLNode* setText( const string &s ), - YCTaHOBKa TEKCTa Tera B <s>.
* void attrList( vector<string> & list ) const; - Criucok aTpu0yToB </ist> B Tere.
* XMLNode* attrDel( const string &name ); - Y nanenue atpudyra <name>.
* void attrClear( ); - Ounctka aTpuOyTOB Tera.
* string attr( const string &name ) const, - llomyuenue arpudbyra <name>.
* XMLNode* setAttr( const string &name, const string &val ); - YcrtaHoBka/co3maHue arpudyTa
<name> co 3HaUYE€HUEM <val>.
* void prclnstrList( vector<string> &list ) const; - CHUCOK HCIIOJIHUMBIX UHCTPYKIIUH <[ist> B Tere.
* void prcinstrDel( const string &target ), - Y najieHue UCTIOTHUMON HHCTPYKIIUU <target™> U3 Tera.
* void prcinstrClear( ); - OuncTKa HHCTPYKLUH Tera.
* string prcinstr( const string &target ) const, - [lonydeHue uCOJIHUMON MHCTPYKIUU <target> Tera.
* XMLNode* setPrcinstr( const string <&target, const string &val ); - YCTaHOBKa HCIIOJTHUMOM
MHCTPYKIIMHU Tera <target>.
* void load( const string &vl ); - 3arpy3ka/mapcuar XML-(aiina.
» string save( unsigned char flgs = 0 ); - Coxpanenue/coznanne XML-¢aiina ¢ mapamerpamu
dopmarupoBanus <flgs>.
* XMLNode* clear( ); - Ounctka Tera (peKypCHBHO, BKJIFOYAs BCE BJIOKCHHS ).
* bool childEmpty( ) const, - IlpoBepka Ha OTCYTCTBUE BIOXKCHHBIX TETOB.
* int childSize( ) const; - KonnuecTBO BI0KEHHBIX TETOB.
* void childAdd( XMLNode *nd ); - JlobaBneHue BIOKEHHOTO TETa.

* XMLNode* childAdd( const string &name = "" ), - JlobaBiieHHEe BIIOKEHHOTO TETa.
* int childIns( unsigned id, XMLNode *nd ), - BcTaBka BIO>KEHHOTO Tera B MO3ULIUIO <id>.
* XMLNode* childlns( unsigned id, const string &name = "" ); - BcTaBKa BIOXKEHHOTO TeTa ¢ UMEHEM

<pame> B NO3ULUI0 <id>.

* void childDel( const unsigned id ); - Y naneHue BIOXKEHHOTO Tera <id>.

* void childDel( XMLNode *nd ); - Y nanenue BI0>X€HHOTO Tera IO €ro aapecy <nd>.

* void childClear( const string &name = "" ); - O4ncTKa BIOKEHHOTO Tera <name>.

* XMLNode* childGet( const int, bool noex = false ) const; - Ilody4yeHue BJIOKEHHOTO Tera IO
MOPSIIKOBOMY HOMEDY.

* XMLNode* childGet( const string &name, const int numb = 0, bool noex = false ) const, - I[lomyuenue
BIIO)KCHHOTO <numb> TIOPSIAKOBOTO Tera MO MMEHH Tera <mame>. <noex> yKa3blBaeT Ha 3aIpeT
TeHepaIy UCKIIIOUEHHUS B CIIydae OTCYTCTBUS Tera.
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* XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const; - [lomyuenue
BJIO)KEHHOT'O <numb> MOPSIKOBOTO TETa M0 3HAYCHUIO <name> aTpuodyTa <attr>. <noex> yKa3bIBacT Ha
3aIpeT reHepaluu UCKIIOYEHHNS B CIIydyae OTCYTCTBUS TeTa.

* XMLNode* parent( ); - Ponutenbckuii Ter JaHHOTO TeTa.
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16. Pecypcnl B cucreme OpenSCADA (Res, ResAlloc, AutoHD)

bonbummHCcTBO y310B U nojacucteM cucreMbl OpenSCADA gBISIOTCS IMHAMUYECKUMHU, T.€. JOIYCKaOT
co3maHue/ynareHue/KoHpurypamuio B mporecce  (PyHKIIMOHMPOBAHUS ~ CHUCTEMBI.  YUHWTHIBas
MHOTOIIOTOYHOCTh CHCTEMBbI, JaHHas (YHKIMOHAJIBHOCTh HAKIAQ/AbIBA€T JKECTKHE TpeOOBaHUS K
CUHXPOHU3AIMU TOTOKOB. {751 CHHXpPOHM3ALMU B CUCTEME MCIIONIB3YIOTCS PECypChl, PYHKIMH KOTOPBIX
Jokanu3oBaHel B 00bekTax <Res> m <ResAlloc>. O0wvexT <Res> mpenocTaBiseT XpaHWJIMILE pecypca,
npeaycMaTpuBaroIero (GyHKIMU 3aXBaTa/OCBOOOKACHUS Ha 4TeHHEe W 3amuch. B oOwvekte <ResAlloc>
peanu3oBaHbl  (QYHKIMM  aBTOMaTHYECKOIO  OCBOOOXKIEHHMs pecypca. ABTOMaTHYECKUH  pecypc
MOJPa3yMeBaeT CO3/IaHUE JIOKAIBHOTO OOBEKTa pecypca ¢ aBTOMATHUYECKUM €ro OCBOOOXKICHHEM MpHU
pazpyuienuu (B Aectpykrope). Mcnonb3oBaHne aBTOMaTHUYECKUX PECYpPCOB 3HAYUTEIBHO YIIpOLIaeT paboTy
C pecypcaMu IIPU UCIIOJIb30BaHUN UCKIHOYECHUH.

Jlroboli nuHaMuUYecKuid OOBEKT CHUCTeMBI Haciemyercs oT oObekTa TCntrNode, KOTOPBIH COIEPKUT
MEXaHU3M TMOJKItoueHrs dyepe3 1mabdmoH AutoHD. OcHoBHOW (yHKIMEH MmabioHa SBISETCS XpaHCHHUE
CCBUIKA Ha OOBEKT M 3aXBaT pecypca, MCKIIOYAIOMIETO yJAJICHHE OOBEKTa HA MOMEHT HCIOJIh30BaHUS.
[[MabnoH mnojAep:KUBaeT KOMHUPOBAHHME pecypca M aBTOMAaTHUECKOE €ro OCBOOOXAECHHE B Cilydae
paspyiieHuss o0bekTa mabnoHa. [ HarmsgHOCTH JIocTyna K oObekTam mopoxaéHHeiM oT TCntrNode
mabnon AutoHD noanepxuBaeT nprBeieHne TUIIOB, OCHOBAaHHOE HA TMHAMUYECKOM MPUBEICHHUU.

16.1. O0bekT pecypca (Res)

IIy0imuHbIe MeTOaBI:
* Res(); - nunmanuzanus pecypca.
* static void resRequestW( long tm = 0 ); - 3anpoc pecypca Ha 3alMHCh/MOJAU(PHUKAIMNIO C TaHMayTOM
OXKHUJIaHUus <tm> (B MUJUIUCEKYH]Iax).
* bool resTryW( ); - TlonbiTKa 3axBaTa pecypca Ha 3anmucb/moaupukaiuio. [Ipu ycnmemHoM 3axBarte
BO3Bpaiaer "true" unaue "false".
* static void resRequestR( long tm = () ); - 3anpoc pecypca Ha YTEHUE C TaUMayTOM OXXKHUJAaHUA <tm> (B
MUJUTUCEKYHAX ).
* bool resTryR( ); - IlombiTKa 3axBaTa pecypca Ha uTeHue. [Ipu ycmenrHoM 3axBaTe Bo3Bpaiiaer "true"
nHaue "false".
* static void resRelease( ); - OcBOOOXIEHHE pecypca.

16.2. O6bekT pecypca (ResAlloc)

IIyOoiuuHbIe METOABI:
* ResAlloc( Res &rid ); - Vnunmanusanus aBTOMaTHYECKH OCBOOOXKIAIOIIETOCS pecypca Ui paHee
BBIJICTICHHOTO UAeHTH(DHKaTOpa <rid>.
* ResAlloc( Res &rid, bool write, long tm = () ),; - IHuunanu3anusi aBTOMaTHYECKH OCBOOOKIAIOIIETOCS
pecypca s paHee BBIACIEHHOTO HACHTH(HKaTopa <rid>. C yka3aHueM THNa pecypca <write>
(uTeHune/3anuch).
* void request( bool write = false, long tm = 0 ); - 3anpoc pecypca B yKa3aHHOM peXume <write>
(uTeHMe/3auCh).
* void release( ), - OcBOOOXIeHHE pecypca.

16.3. IlIab0H (AutoHD)

I[My0au4HbIE METO/IBI:
* AutoHD( ), - Uannmanu3zanus 0e3 MpUBSI3KH K OOBEKTY.
* AutoHD( ORes *node, const string &who = "" ); - IHULInanu3anus ¢ NpUBS3KO K 00bEKTY <node>.
O6nexT gomxen conepxarh pyakinio AHDConnect() 1 AHDDisConnect().
* AutoHD( const AutoHD &hd ); - Konupyroumii KOHCTpYKTOD.
* template <class OResl> AutoHD( const AutoHD<OResl> &hd s, bool nosafe = false ); -
KoHcTpykTOp NpUBEICHUS THIIOB B 0€30IIACHOM WJIH TIPSIMOM PEXKUME MIPUBEICHHS <nosafe>.
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ORes &at( ) const; - [loydenne o0bEKTa 3a peCypCOM.

* void operator=( const AutoHD &hd ), - KontupoBanue pecypcos.
* void free( ), - OcBOOOXIEHHE pecypca.

bool freeStat(') const; - llpusnak «Pecypc cBoOoaeH».

16.4. O0bEKT CTPOKH C JOCTYNOM, pa3aeéHHbIM pecypcoM (ResString)

IIy0imuHbIe MeTOABI:
* ResString( const string &vl = "" ), - Unuumanu3anusi CTpOKU C yKa3aHHBIM 3HAYCHUEM <v/[>.
* void setVal( const string &vl ); - YCcTaHOBKa 3HaUYEHUS CTPOKU B <v/>.
* const string &getVal( ); - llonyueHue 3Ha4CHUS CTPOKH.

ITy0niu4nbIe aTpHOYTHI:

* res - Pecypc cTpoku.
* str - CTpoka.
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17. Opranusanus ¥ CTPYKTYpa 0a3bl JaHHBIX KOMIIOHEHTOB
CUCTEMbI

V3nb1 u noacucteMsl cuctemMbl OpenSCADA MoryT umets coOcTBeHHbIe Tabnuisl B b1 11s xpanenus
cBOMX JaHHbIX. [Ipu 3TOM cTpyKTypa Tabnui MHAUBUAYadbHa U onpenensercs oobekroM <TConfig>. Y3ibl
¥ TIOICHCTEMBI JTOJDKHBI CO31aBaTh M KOHGUTypupoBaTh 00bekT <TConfig> mox cBou TpeGoBaHusI.

17.1. CucreMHBIe TA0JIUIBI

Cucrema OpenSCADA umeer nse cuctemubie Tabmuiel BD u SYS. Tabnuma BD coxepxut 3anucu
3apeructpupoBaHHbIX bJl, a Tabnuma SY'S comepkuT naHHBIE 0OIIECHCTEMHBIX TTaPaMETPOB.

Tadauua 7. CtpykTypa TabauIsl 001ecucTeMHbIX mapameTpoB (SYS).
ITosb30BaTesb <user> HNaenTudukarop napamerpa <id> 3HaveHne napamerpa <val>
/DemoStation/MessLev 0
/DemoStation/Workdir
/DemoStation/Ul/QTStarter/StartMod

root

/mnt/home/roman/work/OScadaD/share/OpenScada
QTCfg

user

user

Ta6auna 8. CTpykrypa Tabnuibl 3aperucTpupoBantbix b/1.

Konuposka
HUnentunduxarop | Tun BJI Onuncanne Bkarouars
HNma <NAME> Anpec <ADDR> conepxumoro b/{
<ID> <TYPE> <DESCR> <CODEPAGE> <EN>
. bubanoteka server.diya.org;roman;1234
LibBD MySQL byHKumit 56;0scadaUserLibs KOI8-U I
AnastModel SQLite Monens ATJIKC /DATA/AGLKSModel.db [UTF8 1
server.diya.org;roman; 1234 i
GenDB MySQL  |OcnHoBnas B]] 56:0scadaDemoSt KOI8-U 1

17.2. Tabauubl noacucremMbl «COOp JaHHBIX)

KoHTtposnepsl (MCTOUYHMKM JaHHBIX) mnojcucteMbl «COOp AaHHBIX» XpaHATCS B TaOMUIAX CBOMX
noacucreM ¢ umeHeM DQA_ <ModName>. CTpyKTypsl 3THX TaONWI[ MOTYT 3HAYUTEIBHO OTIMYATHCH,
OJIHAKO Yy BCEX HMX HPUCYTCTBYIOT o0Os3arenbHble mois. OOmas CTpyKTypa TaOuul KOHTPOJUIEPOB
npeJcTaBieHa B Tadbmure 9.

Ta6auna 9. O6mas cTpykTypa Tabmaui] KoHTpoJuiepoB noacucteMbl «Coop nanubx» (DQA <ModName>).

Npentuduxaro HMMs KOHTpoJLIEpa Braruyars | 3anyckars | MHAMBHAYAJILHBI
‘l’ P poJrep Onucanne <DESCR> Y AUBHIY
<ID> <NAME> <ENABLE>| <START> € mapaMeTpbl
. |COOp MaHHBIX U3 aKTUBHBIX

ABTOMaTHYECKUU
AutoDA HCTOYHHUKOB C aBTOMaTHYeCKUM |1 1

HCTOYHUK

HX BBIIBIIEHHEM.

Tarxoke Kak U TabaKIIa KOHTPOJUIEPOB, TAOJIHUIIBI TAPAMETPOB TS Pa3IMYHBIX TUIIOB HCTOYHUKOB JaHHBIX
MOTYT 3HAUUTENIFHO OTIMYATHCS, HO TAK)KEe UMEIOT 00s3aTenbHble 1ofs. KpoMe oTiamuus, XapakTepHOTo JUist
TUMNA WCTOYHUKA JAaHHBIX, TAOJMIBI MapaMeTpoB emé MOryT OBITh pPa3HbIMU JJS Pa3IMYHbIX THUIIOB
napametpoB. O01ast cTpyKTypa TabJIuIlbl TapaMeTpoB IpuBezeHa B Tabnure 10.

Ta6auna 10. Obmas cTpykTypa Talauil napameTpoB noacucteMbl «COOp JaHHBIXY.

IIndp napamerpa HNmsa napamerpa Onucanne napamerpa Bxuirouars HNupuBuayaibHbie
<SHIFR> <NAME> <DESCR> <EN> napamMerpsbl
P3 P3 JlaBnenue Ha quadpparme |1

Kpome KoHTpoiuiepoB W mapaMeTpoB mojacuctema «COOp JaHHBIX» COACPKUT MAOJIOHBI TTapaMeTPOB.
[[Ta6i0HBI TApaMETPOB CTPYIIHPOBAHBI MO OMOIMOTEKAM IIA0JIOHOB U XPaHATCS B TaOIHMIAX TPEX TUIIOB:
tabnuma 6ubnuorexk mabdnonoB (ParamTemplLibs) tabmmma 11, Tabnuna ma6ioHOB mapamMeTpoB Tabiauia
12 u Tabnuua napameTtp madioHoB Tabnuna 13.
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Taoauua 11. CtpykTypa Tabnuipl OMOJIMOTEK MAOJIOHOB.

Hnentuduxarop
<ID>

HNmsa <NAME>

Onucanue <DESCR>

Tadoauna B/l 6udanorexku
<DB>

base

Ba3oBrle 111a010HEI

Bubanoreka 6a30BBIX MIA0JIOHOB

tmplib_base

S7

bubnnoTeka mabaoHOB IyIsk KOHTPOJIIEPOB CEPUH
Siemens S7.

tmplib_S7

Taoauna 12. Ctpykt

pa TabHIIBl 1a0JIOHOB.

Hnentudpukarop <ID>

HNmsa <NAME>

Onucanne <DESCR>

TekeT nmpoueaypbl MAdI0HA

<PROGRAM>

digAlarm

Huckp. curnan

Curnanusanus 1o JUCKPETHOMY
napameTpy

JavaLikeCalc.JavaScript

simpleBoard

IIpocTeie
TpaHHIIBI

CDOpMI/IpOBaHI/IC MPOCTBIX I'PpaHULl AJIs1
aHaJIOroBOI'0 CUTHaJIa.

JavaLikeCalc.JavaScript

Tadauna 13. CtpykTypa TaOJIHIIBI TAPaMETPOB MAOJIOHOB.

HNnenTupuxarop HnenTupuxarop st <NAME> Tun diaru 3HayeHue Ho3uums
madaona <TMPL_ID> | mapamerpa <ID> <TYPE> | <FLAGS> <VALUE> <POS>
digAlarm in Bxon 3 144 2
digitBlock cmdOpen Komanna otkpertusa |3 161 IMapamerp:com |0

17.3. Tabauubl nogcucrems! “Tpancnoprer”

[Toncucrema “TpaHcnOpTH” NEIUTCS HA BXOMSIIME W MCXOISIIME TpaHCHOPTHL. JIJIs Kakaoro Tuma
TPAHCIIOPTOB CYIIECTBYET CBOS TaOmUIla ¢ COOCTBEHHOW CTpyKTypou. MmeHa TabmuIl COOTBETCTBEHHO:
Transport In u Transport Out. TaGmuibl MOTYT AOMONHATHCS TOJSAMH, XapakTEPHBIMH JJIsi THIA

TpaHCHOPTA.

Taoauna 14. Ctpykrypa Tabumipl BXxoasmux TpancnopTo (Transport in).

HnenTuduxarop Tun HNmsa Onucanue Anpec Iporoxkoa 3an)]7)c1caT Hniv;iznglfgz:ue
<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
Tadauua 15. Ctpykrypa Tabnuisl ucxoasmux TpancnoptoB (Transport out).
HNnentuduxarop Tun Hmsa Onucanue A <ADDR> 3anyckatb| UnauBuayaiabHble MO
<ID> <MODULE> | <NAME> | <DESCRIPT> |*/P¢¢ <START>| THNIOB TPaHCIOPTOB
tep_ol Sockets TCP Oyt 1 | Output TCP TCP:10001 |1
- transport 1

Jlis uenTpanu3zoBaHHoro onucanus nepeyns BHemHHX OpenSCADA craHuuii ucnosib3yercs: Tabiauna
BHelHUX XocToB (CfgExtHosts). CtpykTypa 3Toi Tabauls! npuBeaeHa B Tadbauie 16.

Ta6auua 16. Ctpykrypa Tabmuusl BHemHuX OpenSCADA xoctoB (CfgExtHosts).
IHoab30BaTenn Anpec Hoab3oBarens |I[laposb moJib3oBaTess
CUCTEMBI Wnentuguiarop W Tpaucnopr YIaJEHHOTO | BHEIIHET0 X0CTa BHEIIIHEro X0cTa
<OP_USER> <ID> <NAME> | <TRANSP>| 0 1a <ADDR>  <USER> <PASS>
tep_ol Sockets TCP Out 1 |OVPUTCP Irep 0001 |1
- transport 1
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17.4. Tabauubl NoACUCTEMBI “ApXHUBbI”

[Toncucrema “ApXuBBI” CONEPKUT TPU TAOIUIBI ¢ GUKCUPOBAHHBIMU MUMEHAMU:
- ApxwuBsl 3HaueHwmii: Archive val;
- ApxuBaropsl 3HaueHuii: Archive val proc;
- ApxuBaropsl coobuienuit: Archive mess_proc.

Ta6HI/IHBI ApPXUBATOPOB MOT'YT OOMOJHATHCA IMOJIAMHU, XapPAKTCPHBIMHA JJId KAXKXAOTO THIIA apXHUBaTOpa.

Ta6auua 17. Ctpykrypa Tabnuiel apxuBoB 3HaYeHUH (Archive val).

Hnent Pexum Hepuonnyu Iepeyenn
HUcTounuk Tun Pa3mep
upuxa| MHNmsa | Onucanue |3amyckaTh | HCTOYHHKA snavenmit | snavenmii | MOCTP Gydepa 00CTYKMBAIOIIUX
Top |<NAME>|<DESCR> | <START> | 3HaueHHUii Oydepa apXuBaTOpPOB
<ID> <SrcMode>| <Source” | <VIYPE>| pppps | <BSIZE>| )\ rehs>
DAQ.Syste
2(3’[1};0 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 Tabauisl apxuBaTopoB 3HaueHuit (Archive val proc).
Ilepuon
taermugue T | Omcamne Samesan, e P apunape ey
atop <ID> | *P P3| .NAME> | <DESCR> | <START> | P BaHus
<MODUL> <V_PER> <A PER> A2PXHBaTOpOB
Is FSArch OJZ[H(V)C€KyH 1 ARCHIVES/VAL/ 1 60
JTHBIN Is
POMP_2007 ARCHIVES/VAL/
0301 FSArch 0 POMP 20070301 |2-0001 |60
Ta6auua 19. Ctpykrypa Tabnuier apxuBaTopoB cooOmienuit (Archive mess_proc).
HIa60H NupuBuayanb
I/IIIKC:TTOI;)(I)H apx:l::;Opa Nmsa Onucanmne | 3anmyckarthb KaTeropuu c«?:)%(:::::;ﬁ Anpec HbIE 10J1
<ID> <MODUL> <NAME> | <DESCR> | <START> CO00IEeHnii <LEVEL> <ADDR> THIIOB
I— <CATEG> apXuBaTOpPOB
Omm6Ku ARCHIVES/
StatErrors |FSArh 1 /DemoStation* |4 MESS/stErro|...
CTaHIUH o
/
NetRequsts |[FSArh Ceressre 1 DemoStation/Tra |1 ARCHIVES/ .
3a1pOChl * MESS/Net/
nsport/Sockets
17.5. Tadauusl noacucremsl “besonacHocts”
[Togcucrema “be3omacHocTh” CcOmepKUT JBE TAaOMWIBI: TaOMWIla MOJIB30BATENEH  CHCTEMBI
(Security user) u rpymnm cuctemsl (Security grp).
Taoauua 20. CtpykTypa TaOJIMIIBI TTOJIB30BaTENeH cucTeMbl (Security user).
Nmsa <NAME> Onucanne <DESCR> IHapoas <PASS> N3o00paxenue <PICTURE>
root Cymepronb30BaTelb openscada
user ITonb3oBarens user

Ta6auua 21. Ctpykrypa TaOnuIBI TPYII HOJIB30BaTENEH cucTeMbl (Security grp).

Hmsa <NAME> Omnucanne <DESCR> IHoab3oBaTtenau B rpynne <USERS>
root I'pynna cynepnons3oBarteneit root;user
users I'pynna nons3oBaTenei toot;user

17.6. CtpykTypa 0a3 JaHHBIX MOAYJIeH

Kaxnplii Mogynb MOXeT UMeTh coOcTBeHHble Tabnuubl b/l s XpaHeHHs: MHAMBUAYAJIbHBIX JaHHBIX.
Crpykrypa tabmun b/l moaynei moxer GpopMupoBaThcs CBOOOIHO, HCXO/S U3 BHYTPEHHHUX MTOTPEOHOCTEH.
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18. CepBucHnbie pynkuun narepgeica ynpasiaenuss OpenSCADA

CepBucHble ¢yHKuuu - 310 HHTEpdeiic noctyna k cucreme OpenSCADA mocpenctsom unTepderica
ympasieauss OpenSCADA u3 BHemHNX cucTeM. J[aHHBIM MEXaHU3M MOJIOKEH B OCHOBY BCEX MEXAHU3MOB
oomena BHyTpu OpenSCADA, peann30BaHHBIX MOCPEACTBOM CIIAOBIX CBS3€H M CTaHIAPTHOIO MPOTOKOJIA
oobmena OpenSCADA. OcHOBHBIM €ro MpEeUMYIIECTBOM SBJSETCS NpUOpUTETHass o00paboTka U
BO3MOYKHOCTb HCIIOJIb30BaHMsI HECTAaHAAPTHOM YMAKOBKHM AaHHBIX. s nocTyma K OOBIYHBIM JaHHBIM
MOYKHO UCIIOJIb30BaTh CTaHIAapPTHBIE KOMaH bl HHTEpdeiica yrpaBIeHHs.

18.1. I'pynnoBoii 70CTYl K 3HAYEHUAM aTPpUOYTOB NapamMeTpoB noacucremsl «Coop
TAHHBIX», a TAKKe K JAeTaJbHON HHPoOpMaLKn

JlaHHBIEe 3ampOCHI MO3BOJISAIOT MOJYYUTh AETalbHYI0 MHpOpMaLKI0 O mapamerpax nojacucreMsl "Coop
JAHHBIX", 3aIIPOCHUThH 3HAYEHUS BCEX aTpUOYTOB MapaMEeTpPOB, a TAKXKE BBHITIOJIHUTH TPYMIIOBYIO YCTAHOBKY.
JeranbHas nHGOpMaLUs 0 3aIpocax NpuBeaeHa B Tadbaule 23.

Tadauua 23. ATpuOyThl KOMaH]I 3apoca aTpuOYTOB MapaMeTPOB MOACUCTEMBI «COOp TaHHBIX)

Id

Nms

3HaueHue

Komanoa 3anpoca ungpopmayuu 06 ampubymax napamempa:
<list path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%?2fattr' />

<el id="1atr"/>

Nudopmanus atpubyToB

B OTACJIbHBIX TCraX BO3BPAIACTCA
uHpopmarus 06 arpudyTe.

CHUMBOJIbHBIN UACHTU(PUKATOP OTIAEITHHO

id Wnentudukatop atpudyra
A ¢ P aTpHoyT B3STOr0 aTpuldyTa.
nm Nwmst atpubyTa Nwmst otaenpHO B3sTOTO aTprlyTAa.
flg ®naru atpudyra drary OTIETHLHO B3SITOIO aTpuoOyTa.
tp Tumn atpubyra Tum oTaensHO B3SITOrO arpudyTa.
. OO6nacTb 3HaYEHUH OT/AEIHHO B3ATOTO
vals Ob6nactp 3HaUeHUH aTpudyTa.
aTpuOyTa.
names Wwmena 3navyenuit arpulyra ams WMmena 3HaueHUI OTZIENBHO B3SITOrO aTpudyTa

BBIOOPOYHOTO THIIA.

JUIS1 BBIOOPOYHOTO THUTIA.

Komanoa 3anpoca 3nauenuii 6cex ampubymos napamempa:
<get path="/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%?2fserv%2fattr" />

<el id="1atr">val</el> | 3nauenus arpudyToB

B oTzmenbHBIX Terax Bo3BpamaeTcs 3Ha4YCHUE
aTpuOyTOB.

Komanoa ycmanoexu snauenuii ykazanuvix ampubymoe napamempa:
<set path="/sub_DAQ/mod_{SRC}/cntr {CNTR}/prm_{PRM}/%2fserv%2fattr" />

<el id="1atr'">val</el> |Yka3biBatoTCs 3HaU€HUs1 aTpUOYTOB

B oTnenpHBIX Terax yka3blBaroTCs 3HaUCHUE
aTpuOyTOB.

18.2. locTyn K apXMBHBIM JaHHBIM apXMBOB COO0LICHUH

Jns  3ampoca JaHHBIX apXuWBa B IIOACHUCTEME AapXWBHUPOBaHUS OOBEKTa apXWBa COOOIIEHHIA
npenycMoTpeHa komanzaa <info path="/sub Archive/%2fserv%2fmess"/> u <get path="/sub_Archive/
%?2fserv%?2fmess"/> nns 3anpoca nHGpOpManun 06 apXuBE M 3HAYCHUN apXHBa COOTBETCTBEHHO. JleTambHoe
OTNHMCaHue JaHHBIX KOMaH/] IPEJICTaBIICHO B Tabmwie 24.

Tabauua 24. AtpuOyTsl KOMaH] 3anpoca HHPopMaru 00 apXHUBE 3HAUCHUH U ApXUBHBIX JAHHBIX

Id

‘ HAmsa ‘

3HaueHue

Komanoa 3anpoca ungpopmayuu 06 apxuse: <info path="/sub_Archive/%2fserv%2fmess" />

arch

YcTaHOBKa UMEHU
apxuBaTopa apXvBa

ApXxuBaTOp apXuBa, A1 KOTOPOTO ONPENEISTh TapaMETPHI.
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Id

Nmsa

3HauyeHue

KonTposnb BepirHbI

B pesynpTaTe 3anpoca yka3blBaeT Ha peabHYIO BEPIIMHY

end apXuBa B JAaHHOM »
apxmuBa COOOIIEHNIT B TaHHOM apxuBaTope <arch>.
apxmBaTope
KonTponb riryounst
B pesynbraTe 3anpoca yka3blBaeT Ha peajbHyI0 IIyOUHY apXuBa
beg apxuBa B JaHHOM

apXxuBaToOpe

COOOIIIEHUI B TaHHOM apXuBaTope <arch>.

Komanoa 3anpoca apxusnuix u/unu mexywux oannvix. <get path=""/sub_Archive/%2fserv%2fmess" />

tm YcTaHoBKa BpeMeHHU Bpems BepuinHbl 6110Ka apXuBa COOOIICHUT.
YcraHOBKa BpeMEHU
tm_grnd OCHOBaHUs/HaYaa Yka3bIBaeT OCHOBaHHE/HAUaI0 apXuBa.
apxuBa
Yka3bIBaeT, y KaKOro apXUBaTopa 3arpaiinBarh 3HadYeHUs. Eciu
arch YcTaHoBKa apXxuBaTopa |apXUBaTOp HE yKa3aH, TO 3alpoc OyJIeT MPOU3BOAUTHCS
apxuBa MOCIIEIOBATEIHHO Y BCEX apXUBATOPOB C UCKIIOYCHUEM
JyOJTUKATOB.
cat yCTaHOBKauKaTerOp M lykassisaer KaTeropro/mabJIOHBI 3aMpalIMBaeMbIX COOOIIEHUH.
COO0IIeHU
lev YcraHoBka ypoBHS VYka3bpIBaeT ypoBEHb BAXKHOCTH COOOIICHUH, /111 KOTOPOTO U
BaXHOCTH BBIIIIE TTOJTy4aTh COOOIIEHUSI.
<el>mess</el> |CooOmmenus B oTnenpHBIX Terax BO3BpAIIAIOTCSI COOOIICHMS.
time Bpewms coobmienmst Bpewmst oTaenpHO B3STOTO COOOIICHMS.
cat Kareropus coobmenust | Kareropust oTaenbHO B3STOTO COOOIICHHS.
lev YpoBeHb cOOOIICHHS YPOBEHb OTZIENBHO B3SITOIO COOOIICHUS.

API cuctembr OpenSCADA 72



18.3. locTyn K apXUBHBIM JJAHHBIM APXMBOB 3HAYCHUI

s 3ampoca NaHHBIX apXvBa B TOACHUCTEME apXMBHPOBAHUS OOBEKTa apXWBa 3HAYCHHS U OOBEKTE
aTpubyTa TapaMeTpa IMOJCHUCTEMBI cOOpa IaHHBIX MpeaycMoTpeHa koMmanaa <info path="{a p addr}/
%2fserv%2fval"/> u <get path="{a p addr}/%2fserv%?2fval"/> nns 3ampoca mnbopmanuu o0 apxuBe U
3HAYCHUH apXWBa COOTBETCTBCHHO. ATpUOYTHI JaHHBIX KOMAaHI, MPEIyCMaTPUBAIONINE pPAa3JIUYHbIC

MEXaHMU3MBI 3allpoca, IPeCTaBIeHbI B Ta0uIe 25.

Tabauua 25. AtpulyTsl KOMaH] 3anpoca HHPopMauu 00 apXHUBE 3HAUCHUH U ApXUBHBIX JAHHBIX

Id

Nma

3HauyeHune

Komanoa 3anpoca ungpopmayuu 06 apxuse: <info path="1{a_p_addr}/%2fserv%2fval' />

YcranoBka UMeHU

arch ApxuBaTop apxuBa, 111 KOTOPOTO ONPEIEISTh TapaMeTpPBI.
apxuBaTopa apxuBa p pap » Al p pedl pametp
KonTpons BepmmHbl  |B pesynbTare 3ampoca yKa3bIBaeT Ha peaJIbHYI0 BEPILUHY apXHUBa
end apXxuBa B JAHHOM 3HAYCHUN B IAHHOM apXuBaTope <arch>.
apxuBarope B ciyuae oTcyTcTBHs apxuBa aTpu0yT ycTaHaBiauBaercs B “07.
Kontposs riryOuHb B pesynbraTe 3ampoca ykasbIBaeT Ha pealibHYIO INTyOUHY apXHuBa
beg apXvBa B IaHHOM 3HaYeHHUH B JaHHOM apXuBaTope <arch>.
apXuBaTtope B ciygae oTcyTcTBUs apxuBa aTpuOyT ycTaHaBnuBaeTcs B “0”.
KoHntpois B pesynbTaTe 3amnpoca yka3plBaeT Ha PEAIbHYIO IEPUOANYHOCTD
per NEepUOTUYHOCTH apXHUBa |3HAUYEHUH B JaHHOM apXxuBaTope <arch>.
B JIaHHOM apxuBatope |B ciyuae oTcyTcTBHs apxuBa aTpuOyT ycTaHaBiauBaercs B “07.
KonTponp Tuma BosBpariaer koj| TUIa 3HAYSHHH apXUBHBIX JaHHBIX: 0 — Boolean, 1
vtp 3HAYCHU U — Integer, 4 — Real, 5 — String. TonbKo JaHHOE CBOKWCTBO JOCTYITHO B
apxuBa/mapaMeTpa cilydae 3ampoca y napamerpa 0e3 apxusa!

Komanoa 3a

npoca apxueuvix u/unu mexywux oannvix. <get path="{a_p_addr}/%2fserv%2fval"/>

YcraHoBKa u KOHTPOJIb

Bpewmst 3anpammBaeMoro 3HaueHus UM BEPILIMHBI OJIOKA apXuBa
3HaueHuil. Ecnu atpuOyt He ykazan win paBeH “0”, To Bo3Bpalaercs

tm BpeMeHH nocieHee 3HauyeHue. 3HaueHue JaHHOTO aTpudyTa yCTaHaBIMBAETCS
B 3HAUEHHUE BPEMEHHU MOJYYESHHOT0 3HaYECHHUs WM BEPILIMHbI OJI0Ka
ApPXUBHBIX JIaHHBIX.
YcraHoBKa M KOHTPOJIb | YKa3blBaeT OCHOBaHME/Havyano apxuBa. Eciu atpuOyT He ykazaH win
tm_grnd BpEMEHU paBeH “0”, TO IPOU3BOAUTCA 3alIPOC OAHOIO 3HAYEHMsI. 3HAUECHUE
- OCHOBaHHUs1/Havaia JTAHHOTO aTpulyTa YCTaHABIMBAETCS B 3HAUE€HHE BPEMEHU OCHOBAHUS
apxuBa 0J10Ka apXUBHBIX JAHHBIX.
[TepronuuHOCTh 3ampanMBaeMbIx 3HaueHnn. Ecnu atpulyT He
yKa3aH, paBeH “0” WM MEHbIIIE YeM peajibHasi IepUOJUIHOCTh
YcTaHOBKa M KOHTPOJIb |apXMBa, TO 3HAUEHUs OyIyT BO3BPAIIATHCS C pealbHON
per MEPUOAUYHOCTH NEPUOANYHOCTHIO apXHBa U 3HAUYEHUE IaHHOTO aTpuoOyTa
MIOJy4a€MBIX 3HAYCHUM |YCTAaHOBUTCS B 3HAUEHUE PEAIbHOU NMEpUOAMYHOCTH. Eciin 3HaueHue
arpuOyTa OoJblIe pearTbHON ePUOJUUYHOCTH, TO 3HAYCHUS apXUBa
OyZyT yCpeaHATHCS K YKa3aHHOW MepUOIMYHOCTH.
VYka3bIBaeT, y KAKOT0 apXuBaTopa 3anpaiiubarh 3HaueHus. Eciau
apXUBaTOp HE yKa3aH, TO 3arpoc OyaeT NPOU3BOAUTHCS
MIOCJIE0BATENBHO C IPUOPUTETHOCTBIO OT JIy4lIero K xyaumemy. Mms
apxXuBaTOpa, y KOTOPOIO MOJIy4eHbl 3HaU€HUs, OyIeT YKa3aHHO B
JTAHHOM aTpuOyTe MpH Bo3BpaTe pesynbrata. Eciu apxusarop amns
arch YcTaHOBKa M KOHTPOJIb |JAHHOTO ITapaMeTpa He YCTAHOBJIEH MJIM TAaKOI'O apXUBaTOpa HET, TO

apxuBaTOpa apXuBa

3HAYCHHE JTAaHHOTO aTpubyTa OyaeT oOHyneHo. B ciydae
BBHITIOJTHEHHE 3a1poca, IEPECEeKArOIIEero HECKOIBKO apXUBATOPOB,
BBITIOJTHSIETCST 00pabOTKa TOIBKO NIEPBOTO apXHUBATOPA C YKa3aHUEM
€ro UIMEHH U Pa3MEPHOCTH B COOTBETCTBYIOIIUX aTpuOyTax. s
3armpoca JaHHBIX OCIETYIONINX apXHBATOPOB 3aIPOC IOBTOPSETCS
OTTAJIKUBASCh OT Pa3MEPHOCTH MPEBIAYIIIETO 3ampoca.
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Id

HNma

3HaueHue

VYka3biBaeTcst (opMa, B KOTOPOH KeJaTeNIbHO MOIy4aTh JaHHbIE
apxuBa. [IpegycMaTpuBarOTCs CIEAYIONUE PeKUMBI/POPMBI
nepeaadn JaHHbIX apXHWBOB:
0 - TIpocras 3anuch: OHO 3HAYCHUE - OJJHA CTPOKa 0e3
YIAKOBKHM CMEKHBIX 3HAUCHUH. B cityyae apxuBa cTpok
3HAUEHHUS KOJUPYIOTCS Ha MPEAMET UCKIOUYEHUSI CUMBOJIOB
nepeBoja crpoku. [Ipumep popmel 3anucu:

34.5678
23.6543
65.8754
VYcraHoBKa ¥ KOHTPOJIb
34.6523
mode peXHuMa Tiepeavun
NAHHBIX APXHBA 1 - YnakoBaHHas 3aITUCh 10 MPUHIIMITY CBOPAYMBAHUS
CMEKHBIX 3HAUEHUI: OJTHO 3HAYEHUE - OJIHA 3anuch. [lepen
KQ)K]IbIM 3HaYEHUEM YKa3bIBAETCS €r0 MO3ULIMOHHBIN HOMED,
OTAENEHHBIN POOEITIOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 - MaccuB OMHApHBIX HEYNTaKOBAHHBIX 3HAYEHU,
koaupoBaHHbIH Mime Base64. He MoxkeT ObITh MCTIONIB30BaH
JUISL CTPOKOBBIX apXUBOB.
Yka3bIBaeT, ¢ KAKOM TOYHOCTBIO MEPEAABATh TAHHbIC 3HAYCHUI
YcranoBka TOYHOCTH wan
real prec BelecTBeHHoro tumna B pexxume "0" u "1". [To ymomyanuto sta
BEILIECTBEHHBIX YHCEI
TOYHOCTBH COCTABJISIET 6 3HAYAIUX ITUDP.
round perc VYcraHoBKa MpolieHTa | YKa3bIBaeT MPOLEHT OKPYIJIEHUS] CMEXKHBIX YMCIIOBBIX 3HAUEHUH, 115

OKPYTJICHUS

pexxuma “17.
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19. API moayJieit MOAYJIbHBIX MOJACUCTEM

Moaymu B cucreme OpenSCADA peanmsyioTcss B BHIE pasfeisieMblx Oubnmorek. Kak yxe panee
YIOMHHAJIOCh, OJTHA Takas OMOJIMOTEKa MOXKET cojepk aTh MHOKecTBO Moayien noacuctem OpenSCADA,
(haKkTUYECKH BBICTYIIAst B POJIM KOHTEWHEpa.

[lepBpiM 1miarom mpu mnoxakiatoueHun pasnenseMmbix (SO - shared object) OubOamorex sBiseTCS
HNOJKIIoueHNe (QYyHKIMH MHUIMANU3auud. DTH (QYHKIHUU JOJDKHBI OBITH ONpeneneHbl Kak oObruHble “C”
(GYHKIMU 17151 UCKITIOYEHUS HCKaKeHHsI UMeH (QyHKIMH. OOBIYHO 3TO AETaeTCs CIEAYIOIINUM 00pa3oM:

TModule: :SAt module( int n _mod )
{
//dopMMpPOBaHME ONMCaTeJIel MONyJiel M3 CIOMCKa
//OOCTYIHEX B pasznejigeMol OubinoTexe.
}
TModule *attach( const TModule::SAt &AtMod, const string &source )
{
/ /TIOOKJIIOUUTEL yKa3aHHBM MONYJIb
}
}
// cuT

@OyHKUMH VI padoThI ¢ pa3aesnsieMoil OM0IN0TEeKON:
TModule::SAt module( int n_mod );

OyHKIMSA TMpeAHa3HAauYeHa IS TOCJIEOBaTeNIbHOTO Ompoca HWHPOPMALUMU O MOIYJX,
conepxkamxcs B SO Oubmmoreke. Ilapamerp <n _mod> ykas3bpiBaeT Ha NOPSAKOBBIA HOMEp
3ampaimBacMoro MOIYJIS U IOJDKEH NepeOupaThbes, HauMHas ¢ HyJIs. B ciydae oTcyTCTBHS MOIYJIs
C IaHHBIM WJICHTH(PHUKATOPOM (YHKIHS JODKHA BO3BPAIIATh CTPYKTYPY C IMEHEM MOJYJISI HyJIEBOM
JUTUHBI, YTO U CIY’KUT OKOHYaHHEM IpOoLiecca CKAHUPOBAHUSL.

TModule *attach( const TModule::SAt &AtMod, const string &source ),
[MoakroueHNe K yKa3aHHOMY MOJIYJIIO.

[TpakTryecku Bce (PyHKIMM W JaHHBIE CHCTEMbI cBeleHbl B API-cucTembl, ONMUCHIBAEMOrO B JaHHOM
nokymente. OgHaKO Ui YOPOUICHUS U YCKOPEHHs MpOollecca HAIMKCaHUsI MOJYyJIed OCHOBHBIE (YHKIIWH,
nepeonpeesieMble B MOTYJISIX, IPUBEICHBI B TabmuIe 22.
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Taoauua 22. OcHoBHBIE (YHKITUH, UCTIOJIB3YIOIIMECS TP CO3IaHUH MOJTyJICH
Oo6mee API monay.ieit (TModule):
ATpuOyTHI

* string mld; - UineaTudukarop Moxys.

* string mName; - Imsa monyns.

* string mDescr, - Onrcanue MoyJs.

* string m1ype; - Tun Mmonyns.

* string mVers,; - Bepcust MOIyJIA.

* string mAutor; - ABTOp MOJYJISl.

* string mLicense; - JIuLieH3Us1 MOYJISL.

* string mSource, - VICTOUHUK/TIPOUCXOKICHUE MOTYJIS.

Metonasl

* virtual void load (); - 3arpy3ka MoyJs.
* virtual void save ( ); - CoxpaneHue MOIysl.
* virtual void modStart( ), - 3amyck MoITys.
* virtual void modStop( ); - OcTaHOB MOZYJISI.
* virtual void modlnfo( vector<string> &list ); - CHHCOK AOCTYNHBIX 3JIEMEHTOB HH(OpManuu o
monyie. [IpeaxycmoTpens! cienyrone HHOOPMAIIHOHHBIE 3JIEMEHTHI:
Modul - unerTudukarop MoIys;
Name - TOKaJIM30BaHHOE UM MOJTYJIS,
Type - Tun Mmoys;
Source - UCTOUHUK MOyl (KOHTEHHED);
Version - Bepcust MOy,
Autor - aBTOpa MOy,
Description - onricanue MOIyJIs;
License - nuiieH3ust MOyIIS.
* virtual string modInfo( const string &name ); - 3anpoc yKa3aHHOTO AJIEMEHTa HHPOPMAITHH.
* void postEnable( int flag ), - IlonxinroueHre MOTYJISI K JUHAMUYECKOMY JIe€pEBY OOBEKTOB.
* void modFuncReg( ExpFunc *func ); - Peructpanus s3xcioptTupyemMon QyHKIUH.

API monyJieit noacucrems! “BJ17.

Tun B/l (motomok ot TTipBD):
* virtual TBD *openBD( const string &id ); - OTkpbITb/co3aaTh B/I.

B/l (moromok ot TBD):
* virtual void enable( ), - Bkimrouenue b/I.
* virtual void disable( ); - Otkmouenue b/
* virtual void load (' ); - 3arpy3ka B/I.
* virtual void save_( ); - Coxpanenue bJI.
* virtual void allowList( vector<string> &list ), - Ilepeuenn Tabmuir B BJI.
* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); - ObciyxuBanue
SQL-3anpocos. [Jns b/ nonnepxkuBatomux SQL-3ampocst.
* virtual TTable *openTable( const string &table, bool create ); - OTKpBITH/CO31aTh TAOIHUITY.

Taoauna (moromok ot TTable):
* virtual void fieldStruct( TConfig &cfg ), - Ilony4uenue CTpyKTypbl TAOIHIIBL.
* virtual bool fieldSeek( int row, TConfig &cfg ); - IlocnemoBarenbHOE CKaHWPOBAHHUE 3aIHCEH
TaOJIUIIBI.
* virtual void fieldGet( TConfig &cfg ); - IlonyueHnue yka3aHHOU 3aIMCH.
* virtual void fieldSet( TConfig &cfg ); - YcraHOBKa yKa3aHHOMN 3aIHCH.
* virtual void fieldDel( TConfig &cfg ), - Ynanenue yka3aHHOH 3aITUCH.

API moayJsei noacucremsl “Coop T1aHHBIX”.
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Tun koutposiepa (moromok ot TTipDAQ):
* virtual void compileFuncLangs( vector<string> &Is ); - llepedeHb S3BIKOB IOJIB30BATEIHCKOTO
MIPOrPaMMHUPOBAHUS, TIOJITICPKUBAEMBIX MOTYIEM.
* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); -
KoMmnunsmust 1moyb30BaTeNbCKOM  MPOLEAYPbl W CO3JaHHMsT OOBEKTa WCHOJHEHUS (QYHKIMH JUIs
YKa3aHHOT'O S3bIKa MMOJIb30BATEIBCKOTO MPOTPAMMHUPOBAHHUSL.
* virtual bool redntAllow( ); - Ilpu3Hak MOIIEPKKH MEXAaHU3MOB PE3EPBUPOBAHUS MOyaeM. JlomxkeH
MIPOCTO MEPEOIPEIeIThCS U BO3BpaIIaTh true.
* virtual TController *ContrAttach( const string &name, const string &daq db ),
OTKpBITHE/TOIKITIOYEHHE KOHTPOJIEpa.

KonTposuiep (moromox ot TController):
* virtual void load (); - 3arpy3ka KOHTpoJLIEpA.
* virtual void save_( ); - CoxpaHeHue KOHTpOJUIepa.
* virtual void start (), - 3amyck KOHTpoJUIepa.
* virtual void stop_('); - OcTaHOB KOHTpOJLIIEpa.
* virtual void enable (); - BkiitoueHne KOHTpoJiepa.
* virtual void disable (); - OTKII04€HUE KOHTpPOJLIEpa.
* virtual void redntDataUpdate( bool firstArchiveSync = false ); - BbINOTHEHHE OTEepaIiy MOJTydIeHUs
JaHHBIX W3 PE3CpBHOW CTaHIMU. BBI3bIBacTCS aBTOMATUYECKH 3alavyeld OOCITYy)KMBaHUS CXEMBI
pe3epBUPOBAaHUS M Tepej 3allyCKOM JJIsi CHHXPOHM3ALMU apXUBOB C YCTAHOBJIGHHBIM IapaMeTpOM
<firstArchiveSync>.
* virtual TParamContr *ParamAttach( const string &name, int type ); - Co31aHHE/OTKPbITHE HOBOTO
napamerpa.

ITapameTtp koHTpoJLIepa (moToMok oT TParamContr):
* virtual void enable( ), - BKIouuTh mapamerp.
* virtual void disable( ); - OTKIIOYUTH TApaMETP.
* virtual void load (); - 3arpy3ka napamerpa.
* virtual void save_ (' ); - CoxpaHeHue nmapameTpa.

API moay.Jieii moacucreMbl «APXUBBD).

Tun apxusaropa (noromok ot TTipArchivator):
* virtual TMArchivator *AMess(const string &id, const string &db ); - Co3nganme apxuBaTopa
COOOIIIEHUI.
* virtual TVArchivator *4Val(const string &id, const string &db ); - Co3naHue apxuBaTopa 3Ha4eHUI.

Apxusatop coo6menuii (moromoxk ot TMArchivator):
* virtual void load (); - 3arpy3ka apxuBaropa.
* virtual void save ( ); - CoxpaHeHue apxuBaropa.
* void start( ); - Ctapt apxuBaTopa.
* virtual void stop('); - OcTaHOB apXuBaTOpA.
* virtual time_t begin('); - Hauano maHHBIX B apXHUBaTOpE.
* virtual time_t end( ), - KoHell JaHHBIX B apXUBATOPE.
* virtual void put( vector<TMess::SRec> &mess ), - [lepenatb cooOII€HUE apXUBATOPY.
* virtual void get( time t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category =

nn

, char level = 0, const string &arch = ""); - 3anpocuTh COOOIIICHUE U3 APXUBATOPA.

Apxusatop 3Ha4eHui (moromok ot TVArchivator):
* virtual void setValPeriod( double per ); - Y cTaHOBUTb NEPUOJIMYHOCTH 3HAUCHUN apXHBaATOPA.
* virtual void setArchPeriod( int per ); - YCTaHOBUTh IEPUOJUYHOCTH APXUBUPOBAHUSI.
* virtual void load (' ); - 3arpy3uTh apxuBarop.
* virtual void save ('); - CoOXpaHUTb apXHUBaTOP.
* virtual void start( ); - 3alyCTUTh apXUBaTOP.
* virtual void stop( bool full del = false ); - OcTaHOBUTH apXHWBAaTOp C BO3MOXKHOCTHIO MOJHOTO
yaaneHus, eciu yctaHoBneH <full del>.
* virtual TVArchEl *getArchEl( TVArchive &arch ); - Tlonyuenue apxuBa <arch>, 00CITy)KUBa€MOTO
apXUBATOPOM.
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ApXUBHBII 2J1eMeHT 3HaYeHni (moromok ot TVArchEl):

* virtual void fullErase( ), - [lonHOe ynaneHne 4aCcTH apXyUBa B apXUBATOPE.
* virtual long long end( ); - BpeMs OKOHYaHUs apXMBa B apXUBaTOPE.

* virtual long long begin( ); - Bpems Hauana apxuBa B apXHUBaTope.

* virtual TVariant getValProc( long long *tm, bool up ord ); - @yHnkuus o0pabOTKH 3ampoca OJHOTO
3HAYEHUS U3 apXUBa.
* virtual void getValProc( TValBuf &buf, long long beg, long long end ); — DyHKIUA 00pabOTKU
3arpoca MOJAyJIeM Ha MOTy4YeHHUE TaHHBIX.
* virtual void setValProc( TValBuf &buf, long long beg, long long end ); - ®ynkuus oO6paboTku
3arpoca MOJIyJIEM Ha YCTAaHOBKY JIaHHBIX.

API monyJieit noacucrems! «IIpoTokoibi».
IIporoxou (moromok ot TProtocol):
* virtual void outMess( XMLNode &io, TTransportOut &tro ); - Ilepegaua nanueix B aepeBe XML
<in> ynaj€HHOW CUCTEME MOCPEICTBOM TPAHCIIOPTa <fr0> W TEKYILIET0 UCXOMSIIETO MPOTOKOMIA.
* virtual TProtocolln *in _open( const string &name ) - OTKpBITH/CO371aTh BXOITHOH ITPOTOKOJI.

BxoaHoii npotoxoJ (moromok ot TProtocolln):
* virtual bool mess( const string &request, string &answer, const string &sender ), - Ilepenava
HECTPYKTYPUPOBAHHOTO COOOIIEHUS B IPOTOKOJ.

API mony.ieii noacucreMsl « TpancnopTbi».
Tun Tpancnopra (moromok ot TTipTransport):
* virtual TTransportln *In( const string &name, const string &db ); - Co3AaTb/OTKPHITH HOBBIHA
«BXOIALIUI TPAHCIIOPT.
* virtual TTransportOut *QOut( const string &name, const string &db ); - Co30aTb/OTKPBITh HOBBIN
«UCXOISIIHID TPAHCTIOPT.
Bxoasimuii tpancnopt (moromok ot TTransportln):
* virtual string getStatus( ); - Ctaryc unrepdeiica.
* virtual void start(); - 3amyck TpaHCTIOpTA.
* virtual void stop(); - OCTaHOB TpaHCIIOPTA.

HUcxoasmmii Tpancnopt (moromok ot TTransportOut):

* virtual string getStatus( ), - Ctaryc unrepdeiica.

* virtual void start( ), - 3amyck TpaHcIopTa.

* virtual void stop( ); - OCTaHOB TpaHCIIOpPTA.

* virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0, bool
noRes = false ); - OrmpaBka MaHHBIX Yepe3 TpPaHCHOPT. Bpems oxumanus <time> COCIUHEHUS
yKa3bIBaeTCs B MWJIMCEKyHIaX. <noRes> wucnoib3yercs MPOTOKOJAMHU Uil  MOHOIIOJIBHOTO
ONOKMpPOBaHUsI TpPAaHCHOpPTa Ha BpeMs pPabOTBl ¢ HUM U HCKIIOYEHHUS COOCTBEHHOW OJOKHUPOBKH
GbyHKIHEH.

API monyaei noacucremsl «Ilonb3oBaresbckne nHTEepPeiichbD).
IMoan3oBaTtensckunii uHTepdeiic (moromok ot TUI): He conepkut cnennduueckux GpyHkimii!
API monyieii nogcucremsl «CrnienuajabHbie”.

CneunanbHble (moToMok ot TSpecial): He conepxxur cnienmduaecknx GyHKINM!
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20. OTnaaka u recrupoBanue npoekra OpenSCADA

JIisi KOHTpOJI 32 KaueCTBOM KOJa W MPOBEPKH PAOOTOCIIOCOOHOCTH PA3JIMYHBIX YY9aCTKOB CHCTEMBI
MUIIYTCSl CIIEMUAIbHbIE MOJIYJHM, BBIMOJHSIONIUE MPOLEAYPY TECTUPOBAaHUS C BbIJAYe MPOTOKOJIA
TeCTHUpOBaHUs. JlaHHBIE MOIYTHM HEOOXOAMMO BBIMOIHITH IOCIE 3aBEpIICHUs pabOThl HaA JHOOBIM
Y4acTKOM IPOEKTa.
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21. IIpaBuia opopMJieHUSI 1 KOMMEHTUPOBAHUSA MCXOAHbIX
TeKkcTOB OpenSCADA u ero moay.ei

[Tpu Hanucanuu 1 oopmiieHUN UCXOAHbIX TekcToB cucteMbl OpenSCADA u ero Moayneit He0OX0IUMO
NPUIEPKUBATHCS CICAYIOIUX MTPABUI:
+ OTCTYH MEXIY YPOBHSIMH BIIOKEHHIA: 4 CHMBOIIA;
 (urypHble CKOOKH OTKPBITHSl W 3aKpBITUS JIOJDKHBI PACIONAraTbCsl B OTHAENBHBIX CTPOKax Ha
YPOBHE IPEIBIAYIIEro TEKCTa;
+ BO3MOXXHO HalMCaHHE BJIOXKEHUI B OJIHOM CTPOKE C MPEbIIYIIMM YPOBHEM BJIOXKEHUS, B CIydae
MOBBIIIEHUS YNTA0EIBHOCTH KOJ1a;
*  paccTosHHE MEX]y ONMCAaHUSIMH (DYHKIIMI HE MEHEe OJHOTO CHMBOJIA;
 paccTOsSHHE MEX[Iy OIpelesIeHUeM MNEPEeMEHHbIX M TEKCTOM IpOrpaMMbl HE MEHEE OHOIo
CHMBOJIA;
« JIOIyCKaeTcs ONpeieieHue IEPEMEHHBIX B TEKCTE IIPH COXPaHEHUH YUTA0EIbHOCTH;
- u30eratb 1uHBI cTpoku 6osee 100 cuMBOIIOB;
+ KOMaHJBI TPENpoIeccopa pacmojaraTh Ha IEPBOM YpPOBHE BHE 3aBHCHMOCTH OT TEKYIIETO
YPOBHS TEKCTA;
s GOpMATHPOBAHUS UCXOIHOTO TEKCTA, HACIEIOBAHHOTO y IPYTHX CBOOOIHBIX NMPUIOKEHUH U
IPUMEPOB, PEKOMEHAYETCS UCIO0Ib30BATh YTHIIUTY:
indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.

ITpaBuiia koMMeHTHPOBaHUS UCXOAHBIX TeKCTOB OpenSCADA:
+ 00s3aTeIbHOMY KOMMEHTHUPOBAHHIO U THIATEILHOMY OIMCAHUIO MOAJIEKAT OOBSABICHUS KI1aCCOB;
« 00bsABIEHHMS MyOJIMYHBIX METOJOB KJIACCOB JOJDKHBI  OBITh  TIIATEIBHO OIHUCAHBI C
MHAVBUYaJIbHBIM OIMCAaHUEM Ka)KJI0TO MapaMeTpa;
+  00bsABICHUS ITyOIUYHBIX aTPUOYTOB TaKXKe HEOOXOAUMO TIIATEIbHO KOMMEHTUPOBATb;
« TeKcT (pyHKIMIA He HYXKIAIOTCAd B TIIATEIbHOM KOMMEHTHPOBAHMH, OJIHAKO HESBHBIC MeECTa
KeJlaTeIbHO KOMMEHTUPOBATb.
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22. YciaoBHBIE 0003HAYEHHUS 110 TEKCTY M B HCXOAHUKAX
??7?? - COMHEHHE B 11eJIeCO00Pa3HOCTH JTAHHOTO YJacTKa;
?1?! - y4acTOK HE MOJIHOCThIO PEaTU30BaH;

1! - ygacTok TpeOyeT NepeoCMbICICHHUS.
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