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BBenenue

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

OpenSCADA 310 npoekt oTkpbiToii SCADA-cucTeMbl NOCTPOEHHON O MOIYJIbHOMY NpUHIMIYY. B
JIOKYMEHTE COJIEPKUTCS HCUEpIIbIBAIOLIEe OMHCAHWE BHYTpEHHEW apxuTekTypbl cuctemMbl OpenSCADA.
Kpome undpopmanuu o6 apXUTEKTyphl MPEIOCTABISAIOTCS CIIPaBOYHbIE JAaHHBIE IO METOJaM M aTpulyTam
00BEKTOB CHCTEMBI.

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

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

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

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

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

(2] o]

F\\Cnm.' nod cLCmeM

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

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

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

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

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

Monynb - cocTaBHas 4yacTb MOAYJIbHOM MOAcCHUCTEMbI. B oOmiem, uis Bcex MOIyJed M MX IMOJICUCTEM,
MOJIyJIb TPENOCTaBIsAeT MHPOpPMAIUI0 O cebde, CBOEM MPOUCXOXKJIEHUH M SKCIOPTUPYEMBIX (DYHKIHUAX.
OTnenbHO B3ATHII MOAYIIb Peanu3yeT (PyHKIMOHAIBHOCTh B COOTBETCTBHU CO CBOMMU MOTPEOHOCTSIMHU.
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2.1. KopHneBoii 00bekT cucremsl (TSYS)

‘HacneuyeT: ‘T CntrNode. ‘

Jlannbie:

HNudopmanroHHbIe IEpEMEHHbIE TPOrPaMMBbI:
* PACKAGE LICENSE - JIunieH3usi pacripoCTpaHEHUsI TPOTrpaMMBbl
* PACKAGE DESCR - KpaTkoe onucaHue porpaMMbl
* PACKAGE AUTHOR - ABTOp nporpaMmsl
* PACKAGE SITE - Web cailT nogiepXku IporpaMMsl

Crioco0bI KOUPOBAHUSI CUMBOJIBHBIX TIOCeoBaTebHOCTeH (enum - TSYS::Code):
* PathEl - anement nytu (cumBouibl: /' 1 '%' k Buny '%2f");
* HttpURL - anpec Opaysepa (http url);
* Html - cnenuaabHBIX CHMBOJIOB JIJISI HCTIOJIB30BaHMS B html;
* JavaSc - cuMBOJIOB KOHIIa CTPOKH Jutst JavaScript;
* SQOL - 3nauenus SQL-3anpocos;
* Custom - BBIOOPOYHOE KOJUPOBAHUE YKAa3aHHBIX CUMBOJIOB;
* base64 - Mime koqupoBaHue B cTanaapre Base64;
* FormatPrint - KomupoBaHue/>KpaHUpPOBaHUE 3JIEMEHTOB (opmaTupoBaHus s (DyHKIHI
Bpoze "printf";
* oscdID - KonupoBaHue uAeHTU(PUKATOPOB Y3JI0B.
* Bin - KogupoBaHue OMHApHBIX JaHHBIX B TEKCT U OOPATHO.
* Reverse - luBepcus Mopsiika CAMBOJIOB B CTPOKE.
* ShieldSimb - KoqupoBaHue 3KpaHUPOBAHHBIX CUMBOJIOB Bpoie "\n" B peasibHbIE KOBI.

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

Crannmaptabie Kobl omOoK B cucteMe OpenSCADA (enum - TSYS::Errors):
* DBInit (1) - Ommbka naumanu3anuu b/1;
* DBConn (2) - Ommbka noakmodenus K b/I;
* DBlInernal (3) - Buyrpenns ommubxka bJI;
* DBRequest (4) - Ommubxka B 3anpoce k b/l;
* DBOpen (5) - Omnbxka otkpbitus b/l;
* DBOpenTable (6) - Omnbka OTKpBITHS TaOJIUIIBL;
* DBClose (7) - Ommb6ka 3akpsitus b/I;
* DBTableEmpty (8) - Tabnuua B/ mycra;
* DBRowNoPresent (9) - 3anuch B TaOJIHIIE OTCYTCTBYET.

IIa0Ji0HbI:

TO FREE - 3nauenue cBoboaHoro oowekra (NULL).

STR_BUF LEN - CranngaptHas JuinHa cTpoKoBBIX OydepoB B OpenSCADA (3000).
STD WAIT DELAY - CtanaapTHBIN KBaHT BpeMeHH IUKJIOB oxkuaanus (100mc).
STD WAIT TM - CtanaapTHbII HHTEpBAJ OKUIAAHUSA COOBITHSL.

*  func__ -TlomHoe M4 BbI3bIBatOUIe QpyHKINN.

* vmin(a,b) - OnpeneneHne MUHUMAaJIbLHOTO 3HAYCHUSI.

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

ITy0in4HbIe MeTOBI:
o TSYS(int argi, char **argb, char **env ), - Ununmann3upyronmi KOHCTPYKTOP.
* int start( ); - 3amyck cuctembl. DyHKIUSA 3aBEpIIACTCS TOJIBKO C 3aBEpPIICHHEM pPa0OThI CHCTEMBI.
BosBpamaercs ko Bo3Bpara.
* void stop( ); - KomaHma 0OCTaHOBKH CHCTEMBI.
* int stopSignal( ), - Kox Bo3BpaTa B ciy4ae OCTaHOBA CUCTEMbI. MOXKET UCIOIB30BATHCS KaK MPHU3HAK
«OCTaHOB CHCTEMBD) Pa3IMIHBIMH MTOJICUCTEMaMH.
* const string &id( ), - UneHTU(UKATOp CTAHIUH.
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* string name( ), - JlJokaln30BaHHOE UMl CTAHIIUH.

* string user('); - CUCTEMHBIH MOJb30BATEIh OT UMEHHU KOTOPOT'O 3aIlyllleHa CUCTEMA.

* string host( ), - IMs1 Xx0cTa Ha KOTOPOM UCIIOJTHSIETCS] CTAHIIHUS.

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

* bool present( const string &name ), - IlpoBepka Ha HalIU4YKMe YKa3aHHOM MOJACUCTEMBI.

* void add( TSubSYS *sub ), - JlobaBiieHne/peTUCTPALIUS TTOJCUCTEMBI.

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

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

* AutoHD<TUIS> ui( ); - llpsimoii moctym k nojacucteMe «Ilonp3oBaTenbckue HHTEPGHEUCH.

* AutoHD<TArchiveS> archive( ), - IlpsiMoii JOCTYTI K MOJCUCTEME KAPXUBBDY.

* AutoHD<TBDS> db( ), - Ilpsimoii goctyn k noacucreMe «ba3bl TaHHBIX).

* AutoHD<TControllerS> daq( ), - llpamoit noctyn k noacucteme «CO0p JTaHHBIXY.

* AutoHD<TProtocolS> protocol( ), - Ilpsimoit noctyn k noacucreme «I[IpoTokomsn».

* AutoHD<TTransportS> transport( ); - llpsamoii moctyn k nojacucteme « TpaHCcropTs».

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

* AutoHD<TModSchedul> modSchedul( ), - Ilpsmoit 1ocTyn k moacucTemMe «Y MpaBieHue MOIYISIMI.
* AutoHD<TSecurity> security('); - [Ipamoii noctyn k nojcucreme «be3omacHoCTbY.

 string workDir('); - Pabouast TupeKTOpUS CTAHIIHH.

* string icoDir( ); - Aupekropus nkoHok OpenSCADA.

» string modDir( ); - lupexropust moayneit OpenSCADA.

* void setWorkDir( const string &wdir ); - YcTaHoBKa pabodeil TMPEKTOPUHU CTaHITHH.

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

* void setModDir( const string &mdir ); - YcranoBka aupexktopun moayieit OpenSCADA.

* string cfgFile( ), - Ims xoHQUTypallmoHHOTO (haiiina CUCTEMBI.

* XMLNode &cfgRoot( ); - PazoOpanHasi CTpyKTypa KOHPUTYpallnOHHOTO (haiina.

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

* string selDB( ), - Beiopannas B/l. Ucnonb3yercs miist n30upaTenbHON 3arpy3ku U3 ykazaHHou BJI, B
moacucteme "BJ1".

* bool chkSelDB( const string& wDB ); - ®yHKIUs IPOBEPKU HAa COOTBETCTBUE yKa3aHHOH b/l <wDB>
BbIOpanHOM B selDB( ).

* void setWorkDB( const string &wdb ); - YcranoBka nonHoro umenu pabdoueit b/1.

* void setSelDB( const string &vl ); - Y cranoBka BeiOpaHHoU b/l n1s n30upaTenbHOM 3arpy3KH.

* bool saveAtExit( ); - llpusnak - "CoxpaHsATh KOHPUTYPAITUIO CUCTEMBI TIPHU BBIXO€".

* void setSaveAtExit( bool vl ); - YcranoBka npusHaka - "CoXpaHATh KOH(UIYpaLUIO CHCTEMBI IpU
BBIXOIE".

* int savePeriod( ), - [lepuognuHOCTh aBTOMaTHUECKOTO coxpaHeHus ctanuuu B bJ] (cexyHn).

* void setSavePeriod( int vl ); - YcTaHOBKa NEPUOJUYHOCTH aBTOMATHUYECKOTO COXPAHEHUsS! CTAHIIMU B
BJI (cexynn).

* string optDescr( ); - Jlokanu3oBaHHas MOMOILIb IO OMNIHUSAM KOMAaHTHOW CTPOKM W IapaMeTpam
KOH(UTypaloHHOro (aiina.

* static void sighandler( int signal ); - @yHKUUS CTaHIApTHOro 0OpabOTYMKA CUTHAJIOB CHCTEMBI B
LEJIOM.

* unsigned long long sysClk( ), - Pacu€THas yacToTta mnpoiieccopa Ha KOTOpoM (YHKIIHOHUPYET CUCTEMA
(Tw).

* void clkCalc( ); - Pacuér dacTtoThl Tpolieccopa Ha KOTOPOM paboTaeT cuctema. BbI3bIBaeTcs
NEPUOTUYECKHU JJISi CUCTEM C IEPEMEHHOM 4acToToil mporueccopa.

* unsigned long long shrtCnt( ); - OyHKuHs 3aMepa MaJIblX HHTEPBAJIOB BPEMEHHU IO CUCTYUKY TAKTOB
nporueccopa. Bo3Bpaiaer 3HaueHre CYETYMKA TAKTOB MPOIIECCOpa.

* static long HZ( ), - BpeMs cUCTEeMHOT0 THKa MPOIEccopa.

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

* double cntrGet( const string &id ); - Ilonyuenue cuyérunka oTnagku <id>.

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

* void taskCreate( const string &path, int priority, void *(*start_routine)(void *), void *arg, bool
*startCntr = NULL ); - Coznmanue 3amaud (TOTOKa) ¢ uIEHTU(DUKATOpOM <path>, TPUOPUTETOM
<priority> (-1...99), dynkuuei 3agaun <start routine> M e€ apryMeHTOB <arg>, a TaKkXKe MPU3HAKOM
KOHTpoJIs 3amycka <startCntr>.

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

* static long long curTime(), - Texyuiee BpeMs B MUKpocekyHaax ¢ Havana 3moxu (01.01.1970).

* static void taskSleep( long long per, time t cron = () ); - OyHKIUS 3acChIaHUS MOTOKA IO CETKE
a0COIOTHOTO BPEMEHHM C MEPHOJOM <per> B HAHOCEKYHJAX WM J0 3alUIAaHUPOBAHHOTO BPEMEHH
<cron>.

* static time_t cron( const string &vl, time t base = () ); - [InanupoBaHre BpeMEHH HCIOIHEHUS IO
dopmary crangapra Cron <v/>, HaunHast OT 6a30BOTO BpeMEHU <base> WU OT TEKYIETO BPEMECHH, CITH
0a3a He yKa3aHa.

* static bool eventWait( bool &m_mess r_stat, bool exempl, const string &loc, time t time = 0 ), -
OYHKIMSA OXKHUIIAHUA COOBITHS <exempl> 1y mepeMeHHOW <m_mess r stat™> B TE€UEHUE YKa3aHHOTO
WHTEpBalia BpeMEeHU <time> IJid UCTOYHHUKA <[oc>.

* static string int2str( int val, IntView view = Dec ); - IIpeoOpa3oBaHue 11€J0T0 3HAKOBOTO B CTPOKY
BUAa <view>.

* static string uint2str( unsigned val, IntView view = Dec ), - [IpeoOpa3oBanus 11e10T0 0€33HAKOBOTO B
CTPOKY BUJA <view>.

* static string l[2str( long long val, IntView view = Dec ), - IIpeoOpazoBaHus JUIMHHOTO 11e10ro (640uT)
B CTPOKY BUJIA View.

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

* static double realRound( double val, int dig = 0, bool toint = false ); - OkpyrJieHHE BEIIECTBEHHOTO
guclia A0 yKa3aHHOTO 3Haka <dig> Tocle 3alsiToi ¢ BO3MOXXHOCTBIO MPEeoOpa3oBaHus K LEJIOMY TOCie
OKpyrieHus <toint>.

* static string time2str( time_t tm, const string &format ); - IlpeoOpa3oBanue UNIX Bpemenu <tm> B
CTPOKY, B cOOTBEeTCTBUU ¢ popmaToM <format> POSIX-pynkumu strftime().

* static string time2str( double utm ); - IlpeoOpazoBaHre WHTEpBaJia BPEMEHH, B MUKPOCEKYHIaX, B
cTpoky Buza "lyac 23mun 10cek".

* static string cpct2str( double cnt ), - IIpeobpazoBanue cuétunka Tpaduka <cnt> (0alT) B CTPOKH BUIA
"12.5Kub".

* static string addr2str( void *addr ), - [IpeoOpa3zoBaHue agpeca B CTPOKY.

* static void *str2addr( const string &str ),; - [IpeoOpazoBanue CTpOKHU B ajipec.

* static string strNoSpace( const string &val ); - Y nansieT u3 UCXOTHOU CTPOKH <val> MyCThie CUMBOJIBI
B HayaJie ¥ B KOHIIE.

* static string strSepParse( const string &path, int level, char sep, int *off = NULL ); - Pa36op cTpoku
<path> Ha cocraBisOIIe, OTIACIEHHBIE Pa3ACIUTEIBHBIM CHMBOJIOM <S€p>, HauWHas CO CMEIICHUS
<off> 1 KOHTpONMUPYs CMEIIECHHE KOHIIA DJIEMEHTa B HEM XKe.

» static string strParse( const string &str, int level, const string &sep, int *off = NULL, bool
mergeSepSymb = false ); - Pacmipenas Bepcus QpyHKIuu paszdoopa crpoku strSepParse() mo3Bosstomas
HCIOJIb30BaTh MHOTOCHUMBOJIBHBIC PA3ACIUTENN U O0BEIUHSATH OJTHOCHMBOJIBHBIC.

 static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ), -
Brigenenue aneMeHToB myTH <path> ¢ BO3BMOXXHOCTBIO UX JACKOJIWPOBAHUS, HAYMHAS CO cMemeHus <off>
Y KOHTPOJIMPYS CMEICHHE KOHIIA DJIEMEHTa B HEM Ke.

* static string path2sepstr( const string &path, char sep = "' ); - IlpeobpazoBaHue MyTH B CTPOKY C
pasacnuTesieM <sep>> 2JIEMCEHTOB.

* static string sepstr2path( const string &str, char sep ="."), - IIpeobpa3oBaHue CTPOKH C pa3IeIUTEIIeM
<sep> DJICMCHTOB B ITyTb.

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

CTPOKH ITO YKa3aHHOMY MpaBUIIy <tp>.

 static string strDecode( const string &in, Code tp = Custom ); - ]JlekonupoBaHUE CTPOKU TIO
YKa3aHHOMY IPaBUILy <tp>.

* static string strMess( const char *fmt, ... ); - @opMuUpoOBaHUE CTOKHU IO MAOIOHY <fmt> U aprymeHTam.
PeanuzoBan Ha ocHoBe printf.

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

* string strUncompr( const string &in ), - JlekoMIipeccust CTpOKH <in>.
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ITy6nuunbie aTpUOyTHI:
» static bool finalKill - Tlpuznak "®uHanpHOEe pa3pylieHne o0beKTOB". Icmonb3yercs s
MPUHYIUTEIBHOTO OTKIIOUYEHUS 3a0JJOKMPOBAHHBIX 0OBEKTOB HA (PMHATIBHOMN CTAAUN BHIKIIIOUCHHUS.
* const int argc - C4€TUMK apryMEHTOB KOMaHJIHOW CTPOKH.
* const char **argv - Bydep apryMeHTOB KOMaH/IHOW CTPOKH.
* const char **envp - YKa3zarenab Ha CIIUCOK TApaMETPOB OKPYKEHHUSL.

2.2. O0bekT coodmenunii cucrembl (TMess)

Jlannbie:
Tumne! (ypoBHH) coobmenuit (enum — TMess:: Type):

* Debug - oTnanka;
* Info - uapopmanus;
* Notice - 3aMeUaHue;
* Warning - npegynpexaeHue;
e Error - ommb0OKa;
* Crit - KpUTUYECKasl CUTYaIUs;
* Alert - TpeBora;
* Emerg - aBapusl.

CrpykTtypa coobuienus (class - TMess::SRec):
* time_t time; - BpeMs COOOIICHHUS;
* int utime, - MUKPOCEKYH]IbI BDEMEHHU COOOIICHUS;
* string categ; - Kareropusi cooOmeHus (00BIYHO MyTh BHYTPU CUCTEMBI);
* Type level; - ypoBEeHb COOOIIICHNUS,
* string mess, - COOOIICHHE.

HIa6a0HbI:
e (mess) - O6GEprka Ham (YyHKIMEH TPAHCISAIUH COOOMICHUH s TPEJOCTABICHUS TPHUHATOTO BO
MHOTHUX MPOrpamMMax BbI30Ba IePeBO/ia COOOIIECHUH.
* FTM(rec) - Tlonmy4yeHus TOJHOTO BPEMEHM COOOILEHHS B MHUKPOCEKYHJaX, MCIOJNb3YS [Ba MOJSA
BPEMEHU CTPYKTYPBI COOOIICHHUSI.
* message(cat,lev,fint,args...) - DopMUpPOBaHE MOIHOTO COOOIECHHUSL.
* mess_debug(cat,fmt,args...) - DopMHpOBaHUE OTIIAJOYHOTO COOOIICHHMSI.
* mess_info(cat,fmt,args...) - DopmupoBaHre HHGOPMAIIMOHHOTO COOOIICHHUS.
* mess_note(cat,fmt,args...) - DopMupoBaHus COOOIICHUS - 3aMCUAHMSI.
* mess_warning(cat,fmt,args...) - DopMupoBaHue MpeayNpPeIUTEILHOTO COOOIICHHUS.
* mess_err(cat,fmt,args...) - DopMupoBaHue COOOIICHUS OLTHOKH.
* mess_crit(cat,fmt,args...) - DopmupoBaHue COOOIMECHNUS] KPUTHIECKOTO COCTOSTHHUS.
* mess_alert(cat,fmt,args...) - DopMupoBaHHUE COOOIIECHUS TPEBOTH.
* mess_emerg(cat,fmt,args...) - DopMUpOBaHHUE COOOIIICHHUS aBAPHHL.

ITy0in4HbIe MeTOBI:
* void load( ); - 3arpy3ka.
* void save( ); - CoxpaHeHHe.
 string codeConv( const string &fromCH, const string &toCH, const string &mess),; - KoHBeprarus
KOJMPOBKU COOOIICHUS.

» string codeConvin( const string &fromCH, const string &mess); - KoHBepramusi KOIUPOBKHU
COOOIICHHUST BO BHYTPEHHIOIO KOJHPOBKY CUCTEMBI.
» string codeConvOut( const string &toCH, const string &mess); - KoHBepTamus KOIUPOBKHU

COOOIICHNUS U3 BHYTPEHHEH KOAMPOBKH CHCTEMEI.

* static const char *I18N( const char *mess, const char *d_name = NULL ), - Ilony4yeHue cooOmeHus
Ha SI3bIKE CUCTEMBI.

* static string 118Ns( const string &mess, const char *d_name = NULL ), - IlomydeHue cooOIIeHUsT Ha
S3BIKE CHCTEMBI.

 static bool chkPattern( const string &val, const string &patern ); - IlpoBepka TpPUHAIICKHOCTH
cTpokH K mabnony. IlognepxxuBatoTcs creruaibHble CUMBOJIBI 00001eHus *' u '?'.
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* string lang( ), - S3bik cucremsl, B BUuae en US.UTF-8.

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

* string lang2CodeBase( ); - 513bIk 0a30BBIX COOOIEHHI TEKCTOBBIX NMEPEMEHHBIX B JIBYXCHUMBOJIHHOMN
KOJHMPOBKE (en).

* string &charset(); - CucteMHasi KOTUPOBKA.

* int logDirect( ); - TlpueMHUKH, KOTOPBIM HAIPABJISIOTCS CHCTeMHBIC coobmeHus (stdout, stderr,
syslog, archive);

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

* void setLang( const string &lang ); - YcTaHOBKA sI3bIKa CUCTEMBI (JIOKQJTU3AIIHH ).

* void setLang2CodeBase( const string &vl ); - YcTaHOBKa si3pIka 0a30BBIX COOOIIEHUI TEKCTOBBIX
MIEPEMEHHBIX B JIBYXCHMBOJILHOU KOJUPOBKE (en).

* void setLogDirect( int dir ); - YcTaHOBKa IPUEMHUKOB KOTOPHIM HANpaBIISIOTCS CUCTEMHbBIE
coobmenus. J{nsa <dir> ucnons3yeTcs buroBas macka. [ ie:

1 — B syslog;
2 — B stdout;
4 — B stderr;
8 — B apXuB.

* void setMessLevel( int level ); - YcTaHOBKa MUHUMaJIbHOT'O YPOBHS 00pa0aThIBAEMbIX COOOIIEHUH.

* void put( const char *categ, int8 t level, const char *fmt, ... ); - CpopmupoBaTh cooOIIeHHE 3a
TEKyIIee BPEMs.

* void get( time t b_tm, time_t e_tm, vector<TMess::SRec> &recs, const string &category = "", int8 t
level = Debug ); - 3anpocuth COOOIIEHUS M3 apXuBa 3a MPOMEXKYTOK BpeMeHM <b tm> - e tm B
COOTBETCTBHUHU C IIaOJIOHOM KaTeropuu <category> U MUHUMAaJIbHBIM YpOBHEM <level>.

2.3. OobexkT noacucrembl (TSubSYS)

Hacnenyer: |7CntrNode.

TArchiveS, TProtocolS, TBDS, TFunctionS, TSecurity, TModShedul, TTransportS, TUIS,

Hacaenyercs: TSpecialS, TControllersS.

IIy0smuHbIe MeTOaBI:
* TSubSYS( const char *id, const char *name, bool mod = false ); - UHUIIHaTU3UPYIOMUH KOHCTPYKTOP.
[Tpu3nak <mod> yka3bIBaeT, 4TO MOJACUCTEMA MOTYJIbHASI.
* const string &subld( ), - UneHTU(HUKATOP MTOJACUCTEMBI.
» string subName( ); - Jlokanu30BaHHOE UMSI TTOJICUCTEMBI.
* bool subStartStat( ); - [Ipu3Hak UCTIOTHEHUS TOJCUCTEMBI.
* bool subModule( ); - Ilpu3Hak MOAYILHOCTH TOJICUCTEMBI.
* virtual int subVer(' ), - Bepcus moacucTemsi.
* virtual void subStart( ), - 3amycKk OJICUCTEMBI.
* virtual void subStop( ); - OCTaHOB ITOJICUCTEMBI.
* void modList( vector<string> &list ); - Crnucok <[ist> Motyneil MOTyTbHOU MOACUCTEMBI.
* bool modPresent( const string &name ), - [IpoBepka Ha HaJTMYKME YKa3aHHOTO MOAYIS <name>.
* void modAdd( TModule *modul ); - Jlo6aBnenue/peructpanus Moayas <modul>.
* void modDel( const string &name ); - Y nanenue MOayis <name>.
* AutoHD<TModule> modAt( const string &name ); - llogkiodeHne K MOIYIIIO <name>.
» TSYS &owner('), - Cuctema - Bnajenell noJCUCTEMBI.

2.4. OobexT moayas (TModule)

Hacnenyer: | 7CntrNode.

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

JanHbie:
CrpykTypa qaHHBIX HIeHTHPUIUpYoIas Moayib (class — TModule::SAt):
» SAt( const string <&iid, const string &itype = "", int itver = (0 ); - WHULHUATUZUPYIOIIUN
KOHCTPYKTOP;

* bool operator==( const TModule::SAt &amst ) const; - GyHKIIUS CpaBHEHUS HICHTU(PUKATOPOB
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MOTYJIEH;

* string id, - uACHTU(PUKATOP MOTYIIS;

* string type; - TAIl MOAYJIA (IIOJICUCTEMA);

* intt ver, - Bepcus TUIIA MOJYJS (TIOACUCTEMBI) /Ul KOTOPO MOIY/b pa3paboTaH.

CrpykTypa skcnioptupyembix GyHkimii (class - TModule::ExpFunc):
* string prot; - IPOTOTUI (PYHKIINH;
* string dscr; - TOKaJIU30BaHHOE ONMCAaHNE (QYHKIUH;
* void (TModule::*ptr)(); - oTHOCUTENBHBIN apec GyHKIUU (OTHOCUTETHHO 00BEKTA MOJTYJIs).

ITy0in4HbIe MeTOABI:
* const string &modld( ), - Unentudukatop Momyms.
* string modName( ); - Jlokanu3oBaHHOE UMSI MOIYJISL.
* virtual void modStart( ), - 3amyck MOJyJIs.
* virtual void modStop( ), - OcTaHOB MOJYJIsI.
* virtual void modInfo( vector<string> &list ); - Cnucok <list> uH(QOpPMAIIMOHHBIX JIEMEHTOB MO/IYJIS.
* virtual string modlnfo( const string &name ); - ITlomydeHue COIAEPKUMOTO YKa3aHHOTO
MH(OPMALIMOHHOTO AJIEMEHTa <name>.
* void modFuncList( vector<string> &list ); - Cniucok <[ist> 3KCTIOPTHPYEMBIX (PYHKIIUN MOJTYJIS.
* bool modFuncPresent( const string &prot ); - llpoBepka Ha Hamu4ue yKa3aHHOW (PyHKIMU MO e
MNPOTOTUILY <prot>.
* ExpFunc &modFunc( const string &prot ); - Ilonyunts uHGOpMALIHIO 00 SKCIOPTUPYEMOH (YHKIIUH
MOAYyIs <prot>.
* void modFunc( const string &prot, void (TModule::**offptr)() ); - llonyuyeHue OTHOCHUTEIHHOTO
aapeca <offptr> sxcrioptupyemoii pyHKIUU <prot>.
* const char *[I8N( const char *mess ); - Jlokamuzanus MOIYJBLHOTO COOOIICHHUS <mess> B
COOTBETCTBHH C TEKYIICH JIOKAIBIO.
* TSubSYS &owner( ), - lloncucrema - Biaenen MOIYIsL.

3amuménnbie aTpudyTHI:
* string mName, - Imst MOyJIsl.
* string mDescr, - Onucanue MOIyJsl.
* string mType; - Tun Mmonyns.
* string mVers; - Bepcust MOayJs.
* string mAutor, - ABTOp MOy
* string mLicense; - JIulieH3Us1 MOIYJIA.
* string mSource, - VICTOYHUK/TTPOUCXOKACHUE MOTYIIA.

3amunéHHbIe METOALI:
* void modFuncReg( ExpFunc *func ); - Peructpanus 5KCHOPTUPYEMBIX MOYJIEM (PYHKIIUI.
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3. Hoacucrema “bassbl Jannbix” (TBDS)

[Toncucrema «baspr JlaHHBIX» TpeacTaBieHa 00beKToM 7BDS, KOTOPBIN COAEPKUT MOTYIbHBIE OOBEKTHI
tunioB Bl TTipBD. Kaxnapiii TU1 6a3bl JTaHHBIX CONECPKUT OOBEKTHI OTIACIBHO B3SATHIX 0a3 JTaHHBIX TaHHOTO
tuna TBD. Kaxnas BJl, B cBoOIo ouepeib, COIEPKUT 00BEKThI cBouX Tadbnuiy 77able (puc. 3).
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Puc. 3. Uepapxuueckas ctpykTypa nojacuctems! b/1.

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

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

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

Jlannbie:
@unaru 3anpocoB k cucteMHol Tabnuue (enum — TDBS::ReqGen):
* OnlyCfg - 3anpoc TOJNBKO K KOH(DHUTYypallMOHHOMY (haiy.
* UseTranslate - ucionb3oBaTh MepeBOJl TEKCTOBOW MEPEMEHHOM.

IIy0smuHbIe MeTOaBbI:

* int subVer( ), - Bepcus noacuCTeMBbI.

* static string realDBName( const string &bdn ),; - [IpeobpazoBanue MoaHOTO 1Ma0JI0HHOTO UMEeHH b/l
win Ttabmunbl (Buma *.*.myTbl) B peanbHoe nms. DaKTUYECKH BBIMONHIECTCS 3aMEHA CIICIIUATBHBIX
3JIeMEHTOB "*' Ha a5ieMeHThl padoueit b/I.

* void dbList( vector<string> &ls, bool checkSel = false ); - Cnucok nocrynusix BJl. <checkSel>
YKa3bIBaeT Ha HEOOXOIMMOCThH MPOBEPKH (hakTa 3arpy3ku u3 BbiOpanHOW BJl m BcTaBku B crmucok B/l
TOJIKO BHIOPaHHOM.

* AutoHD<TTable> open( const string &bdn, bool create = false ); - OtkpbiTe TabmuIBl <bdn> B]I MO
€€ MOJIHOMY TTYTH C CO3/IaHuEM <create> B CIIydae OTCYTCTBUS.

* void close( const string &bdn, bool del = false ); - 3akpbiTie Tabnuubl <bdn> B mo e€ moaHOMY
IIyTH C BO3MOKHOCTbBIO YIaJIEHUs MOciie 3aKphITus <del>.

* bool dataSeek( const string &bdn, const string &path, int lev, TConfig &cfg ); - Oblee ckaHupoBaHHe
3amuceil NCTOYHMKA JAaHHBIX. B kKadecTBe MCTOUHUKA BBICTYIMAET KOH(UTYyparuoHHbIN ¢aitn i B/I. B
cydae orcyrcrBus b/l ucnonsizyercs konburypannonusii daiin. Eciou umsa Bl <bdn> wnm nyte <path>
KOH(UryparoHHOro ¢aiiia He yKa3aHbl, TO UX 00paboTKa MPOMyCKaeTCsl.

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

* void dataSet( const string &bdn, const string &path, TConfig &cfg ); - Y CTaHOBUTH/COXpaHUTH 3aITUCh
B ucroynuke aanubix (Bl wmm xondurypaunonnsiii ¢aitn). Ecim umsa BJ] <bdn> wmmm myts <path>
KOH(HUTYyparmoHHOTO (aiiia He yKa3aHbl, TO UX 00pabOTKa MPOITyCKaeTCs.

* bool dataDel( const string &bdn, const string &path, TConfig &cfg, bool useKeyAll = false ); -
VY nanenue 3anucu u3 ucrounuka naHHbix (Bl unu konpurypaunonnsiit daiin). Eciu umst B/l <bdn> wnn
nyTh <path> xoHdurypanmonnoro ¢aiina He yka3aHbl, TO UX 0o0paboTka mpomyckaercs. <useKeyAll>
UCTIONB3YeTCsl Ui yKa3aHWs HEOOXOJMMOCTH YCTaHOBKM BCEX KIIOUEH U MCIONB30BAaHUS WX IIPH
ylaJeHUH C BOCCTAHOBJIEHUEM HCXOJHOTO COCTOSIHMI BbIOOpa KiIto4el mpu Bbixojae w3 Qpynkuuu. Eciu
3TOT (pyIar He YCTaHOBJICH, TO UCHOJIB3YIOTCS PaHee BHIOPAHHBIC KIIFOUYH [T BBITIOJIHEHHS ONIepalHH.

* static string genDBGet( const string &path, const string &oval = "", const string &user = "root", char
rFlg = 0 ); - llonyuuTs OOIECHUCTEMHBIE JaHHBIE M3 KOH(UIYpallMOHHOTO (hailla WM CUCTEMHOMN
TaONMUIBI OT MMEHH MOJb30BaTeNst <user>. EciaM JaHHBIE OTCYTCTBYIOT, TO BO3BpAIaeTCS 3HAYCHUH
<oval>.

* static void genDBSet( const string &path, const string &val, const string &user = "root", char rFlg =
0 ); - YCTaHOBUTBH/COXPAHHUTh OOIIE-CUCTEMHBIC JaHHBIC B KOH(PUTYparMOHHOM (aiie WM CUCTEMHOMN
TabJMIle OT UMEHHU MOJIB30BaTENs <user>.

o string fullDBSYS( ), - [lonHOE UMSsI CHCTEMHOM TaOJIHUIIBI.

* string fullDB( ), - IlomHOE nMs TaOIUIIBI C ONMCAHUEM 3aperucTpupoBaHHbIX b/

* TElem &openDB E() - CTpykTypa TaOiuLbl 3aperucTpupoBaiHbix b/l

* AutoHD<TTipBD> at( const string &iid ) - O6pamenne K moaymnto B[ (tumy BJI).

* string optDescr( ); - Jlokanu3oBaHHas MOMOILNb IO OINIHUSAM KOMAaHTHOW CTPOKM U TapaMeTpam
KOH(UTypaloHHOro (aiina.
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3.2. MoayabHblil 00beKT THNOB 0a3 nanubIX (TTipBD)

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

IIy0smuHbIe MeTOaBbI:
* bool fullDeleteDB( ), - llpuznak nonHoro ynaneaus bJI.
* void list( vector<string> &list ); - CluCcOK 3aperucTpupoBaHHBIX (OTKPHITHIX) B/I.
* bool openStat( const string &idb ); - IIpoBepka Ha HaIM4YNE YKa3aHHON OTKpbITON B/I.
* void open( const string &iid ), - Otkpeitue b/I.
* void close( const string &iid, bool erase = false ); - 3axkpweiTue BJI. Ecnu ycraHOBiIeH mnpu3Hak
<erase>, To BJl Oynert MoIHOCTHIO yJaieHa.
* AutoHD<TBD> at( const string &name ), - [logkmouenue k oTkpbiToir B/I.
* TBDS &owner(), - [logcucrema - Biajener] MOIyJis.

3.3. O0bekT 6a3b1 JaHHbIX (TBD)

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

IIyOoiu4uHbIE METOABI:
* TBD( const string &iid, TElem *cf el ); - UHUIIManu3upyrOMUi KOHCTPYKTOP.
* const string &id( ), - Uneatudukarop b/I.
* string name( ); - Ums B/1.
* const string &dscr( ); - Onucanue B/1.
* const string &addr( ), - Anpec bJ. ®opma 3anmcu oTiaMdHA 1 Kakaoro tumna b1,
* const string &codePage( ); - KogoBas crpaHuia, B KOTOpOoi XpaHsarcs nanubie b1
* bool enableStat( ), - Coctostaue b]I: "Bxmtouena".
* bool toEnable( ), - Ilpuznak b/I: "Bxirouats".
* void setName( const string &inm ), - YctanoBka umeHu b/1.
* void setDscr( const string &idscr ); - YcranoBka onucanus b/I.
* void setAddr( const string &iaddr ); - YcranoBka aapeca B/I.
* void setCodePage( const string &icp ); - YCTaHOBKa KOJOBOM CTPaHUIIbI XpaHEeHUs TaHHBIX B B/I.
* void setToEnable( bool ivl ); - YcranoBka npusHaka: "Bxirodats".
* virtual void enable( ), - Bxmouenue b/I.
* virtual void disable( ),; - Otxnrouenue b/I.
* virtual void allowList( vector<string> &list ), - Criucok Ta0nuii, coepxamuxcs B qaHHou bJ1.
* void list( vector<string> &list ); - CIuCOK OTKPBITBIX TaOJIHII.
* bool openStat( const string &table ); - Ilpu3HaK yKa3pIBaOIIMK HA TO, YTO 3aMpOINCHHAs TaOIHIA
OTKPBITA.
* void open( const string &table, bool create ); - OtkpbiTHe TaOnuupl. Ecin ycTaHOBIEH HpU3HAK
<create>, TO B cIyyae OTCYTCTBUs TabauIa OyJaeT co3aaHa.
* void close( const string &table, bool del = false ); - 3akpriTie TabmuIbl. Ecu ycTaHOBIEH MpU3HAK
<del>, To Tabnuua OyaeT MOTHOCTHIO yIaJIeHA.
* AutoHD<TTable> at( const string &name ), - [logknroueHue K Tadbiuiie.
* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL, char intoTrans =
EVAL BOOL ); - OrnpaBka SQL-3anpoca <reqg> Ha BbJl u nomydyeHue pe3ynbrara B BUAE TaOJIMIIbI
<tbl>. Ilpn ycranoBke <intoTrans> B true 1js 3ampoca OyneT OTKpbITa TpaH3akuus, B false Oymer
3aKpBbITa.
* virtual void transCloseCheck( ) - Ilepnonnuecku BbI3bIBacMasi (GYHKITUS I IPOBEPKH TPAH3aKIUN U
3aKPBITHSI CTAPBIX WK COJAEPIKAIIMX MHOTO 3aIpOCOB.
* TTipBD &owner( ); - Tun 6a3pl qaHHBIX — Biiaaenen ganHou b1,

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

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

IIy0smuHbIe MeTOaBbI:
o TTable( const string &name ), - IHUIIMATU3UPYIOMUN KOHCTPYKTOP.
* const string &name( ); - Ims Tabmu1Ib1.
* virtual void fieldStruct( TConfig &cfg ); - [lonydeHue CTpyKTypbl TaOJIULIBI.
* virtual bool fieldSeek( int row, TConfig &cfg ); - CkanupoBaHue 3anUCeil TaOIUIIBI.
 virtual void fieldGet( TConfig &cfg ); - 3ampoc yka3aHHOM 3amucu. 3ampamiuBaemas 3amuch
OTIpeIeNICTCS 3HAUYCHUSIMU KITIOUEBBIX SY€EK MCXOIHOM 3arucH <cfg>.
* virtual void fieldSet( TConfig &cfg ); - YcTaHOBKa 3HaYCHHUH yKa3aHHOH 3amucu. B ciiydae oTcyTcTBHS

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

» TBD &owner( ), - B]l — Bnagenen naHHON TaOIHUIIBL.
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4. Illoacucrema “Coop nanubix” (TDAQS)

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

-

CUcmeMisIl crol )
HOemo
CTaHUKWA

-,

ModymeseIT crold

System \|BlnckCaIc Tun DAG
Auto DA GenStat | Componnen

[Meminfa] [CPUInfo |[KLI21 [H]Juz]7
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Soosze

[fre e][tnta |I|D adIsys ][l:n;'n][st_npe nJ Amputiym

N .
N,

Puc. 4. Uepapxudeckasi CTpyKTypa HOJCUCTEMbI cOOpa TaHHbIX.

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

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

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

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

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

Hacaenyer: |TSubSYS. |

I[IyOoiu4unHbIEe METOABI:

* int subVer( ), - Bepcus noacucTemsi.

* void subStart( ), - 3anmycK OJICUCTEMBI.

* void subStop( ); - OCTaHOB I1OJICUCTEMBI.

* AutoHD<TTipDAQ> at( const string &name ); - llonkiiroueHne K TUITY UCTOYHUKA JAHHBIX.

 string tmplLibTable( ); - VIms Tabmunpl UIsl XpaHEHUs MAOJIOHOB MapaMeTpoB nojacucteMsl "Coop
MaHHBIX".

* void tmplLibList( vector<string> &list ); - ClIMCOK TOCTYITHBIX I1a0JIOHOB ITApaMETPOB.

* bool tmplLibPresent( const string &id ); - IlpoBepka Ha Hanu4ue madioHa mapamerpa <id>.

* void tmplLibReg( TPrmTmplLib *lib ); - Peructpanus madiaona mapamerpa <lib>.

* void tmplLibUnreg( const string &id, int flg = 0 ); - YnaneHue/CHsATHE C PErHCTpaLUH I1abJIOHA
napamerpa <id>.

* AutoHD<TPrmTmplLib> tmplLibAt( const string &id ), - llonkmoyeHne k mabioHy napamerpa <id>.
* bool rdActive( ); - llpuzHak aKTUBHOCTH CXEMbI PEe3€pPBHUPOBAHUSA. YKa3bIBaeT HA (DAKT HATMYMS XOTS-
OBl OTHOW aKTHUBHOM PE3EpPBHOM CTAHIIUH.

* int rdStLevel( ); - YpoBeHb pe3epBUPOBaHMS TEKYIIEH CTAaHIINU.

* void setRdStLevel( int vl ); - YCTaHOBUTb YPOBEHb PE3€PBUPOBAHUS TEKYIIEH CTAHIMH.

* int rdTaskPer( ), - llepuognuHOCTb 3aja4u 0OCITY>KUBAaHUS PE3EPBUPOBAHUS, B CEKYHIaX.

* void setRdTaskPer(int vl ); - YCcTaHOBUTb NEPUOJUYHOCTD 33a4u OOCITY)KMBaHUs pe3€PBUPOBAHUS.

* int rdRestConnTm( ); - BpeMs TOBTOpEHHs IONBITKH BOCCTAHOBJICHHS CBSI3U C PE3CPBHBIMU
CTaHIUAMH T0cTIe €€ TIOTepH, B CeKyHIax.

* void setRdRestConnTm( int vl ); - YcTaHOBKAa Bp€MEHH TIOBTOPEHUS MOMBITKH BOCCTAHOBJICHHS CBSI3H C
PE3epBHBIMU CTAHLUSAMH.

* float rdRestDtTm( ), - MakcumalibHasl TTyOMHA BOCCTAHOBJICHHSI TAHHBIX apXWBOB IPU BKIIOYCHHH, B
Jacax.

* void setRdRestDtTm( float vl ); - YcraHOBKa MaKCHMaJdbHOW TJIyOMHBI BOCCTAHOBJICHUS JAHHBIX
apXHWBOB NPY BKIIFOYCHUH.

* void rdStList( vector<string> &ls ); - CIuCOK CTaHIIU B pe3epBe.

* void rdActCntrList( vector<string> &ls, bool isRun = false ); - CiucoKk aKTHBHBIX KOHTPOJIJIEPOB
pabortaromx B cXxeMe pesepBUpoBaHus. [lpu ykasanumm <isRun> B CIHUCOK IMOMAIYT TOJIBKO
WCTIOJHSAIONIMECS HA TaHHOW CTAHIIMH KOHTPOJUIEPHI.

» string rdStRequest( const string &cntr, XMLNode &req, const string &prevSt = "", bool toRun =
true ); - 3anpoc <reqg> K pPE3epBHON CTaHIIMM OT UMEHHM KOHTpoiuiepa <cnfr>. CTaHIUs AJis 3ampoca
BBIOMpAETCsI TIOCIe YKa3aHHOW B <prevSt>, U HCTIOTHIEMOTO yIAIEHHOTO KOHTpOJIIepa MPpH YKa3aHU!
<toRun>.

* TElem &elLib(),; - CtpykTypa Tabnuibl ONOINOTEK 111a0JI0HOB TAPaMETPOB.

* TElem &tplE(),; - CTpykTypa TabauIbl 11abJ0OHOB MapaMeTPOB.

* TElem &tplIOE(), - CTpyKTypa aTpuOyTOB 1a0JIOHOB TapaMETPOB.

* TElem &errE(),; - Ctpykrypa atpudyta(0oB) OMHMOOK MapaMeTpoB.

4.2. MoaybHbIi 00beKT THIIA KOHTpPOJLIepa (TTipDAQ)

Hacaenyer:

TModule, TElem.

Hacaenyercs:

KOpHeBI)IMI/I 00BbEeKTaMH MO)IyJ'IGfI OACHUCTCMbI «C60p JaHHBIX» .

IIyOoiu4uHbIEe METOABI:

* void modStart( ); - 3amycKk MOIYJsL.

* void modStop( ), - OcTaHOB MOJYJIsI.

* void list( vector<string> &list ); - CHICOK KOHTPOJIJIEPOB.

* bool present( const string &name ); - IIpoBepka Ha HaTU4KME YKa3aHHOTO KOHTPOJIIEPA.

* void add( const string &name, const string &daq db = "*.*" ), - JloGaBUTh KOHTPOJLIEP.

* void del( const string &name ); - Y 1aIuTh KOHTPOJLIEP.

* AutoHD<TController> at( const string &name, const string &who = "" ); - TlogKIIOYUTBCS K
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KOHTpOJLIEPY.

* bool tpPrmPresent( const string &name_t ), - IlpoBepka Ha HaJIM4KEe yKa3aHHOTO TUIIA TApaMeTpa.

* unsigned tpPrmTold( const string &name _t ); - [lonydeHue uHAeKca TUIA TAPaMETPOB MO UMEHHU.

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

* unsigned tpPrmSize( ); - KonuuecTBO THUMOB MapaMeTpOB.

» TTipParam &tpPrmAt( unsigned id ); - IlonyuanTs 00BEKT THIIA TAPAMETPOB.

* virtual bool compileFuncLangs( vector<string> *Is = NULL ); - 3ampoc mnepedHsi S3BIKOB IS
KOTOPBIX pealin30BaHa BO3MOXHOCTh (POPMHUPOBAHUS MOJIb30BATEILCKUX MPOLEAYp, B JAHHOM MOJYIIE, a
TaKXKe MPOBEpKa PaKTa X MOJACPKKH.

* virtual void compileFuncSynthHighl( const string &lang, XMLNode &shgl ); - 3amnpoc mpaBui
MOJICBETKH CHUHTAKCHCA JJI yKa3aHHOTO SI3bIKA.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text, const
string &usings = "" ); - KoMIuasius/HacTpoiika MOJb30BaTEIbCKOM (YHKIIMM Ha TOAJICPKUBACMOM
MOJIyJIeM S3bIKE MpOrpaMMHUpoBaHus <lang™> M MCXOIHOM TEKCTE MPOLEAYphl <prog text>, ucxonus 3
nmapameTpoB mpoueaypbl <fnc cfg>. PesynmpTarom sBIsSeTCS agpec K MOATOTOBICHHOMY OOBEKTY
¢byHKIMN.

* virtual bool redntAllow( ); - [lpu3Hak MOMIEPKKA MEXAHU3MOB PE3EPBUPOBAHUSI MOyJieM. JlokeH
MIPOCTO MEpeoIpeiesIThCsl U BO3BpallaTh true.

3amunéHHbIe METOALI:

* virtual TController *ContrAttach( const string &name, const string &daq db ); - lloaxmoueHue
KoHTpoJuiepa. O0s3aTeIbHO MEePEOPEIEIAETCS B TOTOMKE MOTYJIS.
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4.3. O0bexT kouTpoJLiepa (TController)

Hacanenyer: |7CntrNode, TConfig.
Hacaeayercsa: OObexkTaMu KOHTPOJUIEPOB MOyJel moacucteMbl «COOp JTaHHBIXY.
JlaHHbIE:

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

Ily6m4HbIe METOABI:
e TController( const string &name_c, const string &daq_db, TElem *cfgelem ); - IHUIuanu3upyroumit
KOHCTPYKTOp KOHTPOJIIEpA.
* const string &id( ), - UneaTrduKaTop KOHTpOJUIEpa.
* string workld( ); - Pabounit uneHTH(UKaTOp KOHTPOIIIEpa, BKItOYast UACHTU(UKATOP MOAYIIS.
* string name( ); - IMs KoHTpoIIEpa.
* string descr( ), - OnucaHue KOHTPOJUIEPA.
* virtual string getStatus(' ), - @yHKIUs 3aMpoca cTaTyca KOHTpoJIepa.
» string DB( ); - Ims B]] ax3emIuisipa KOHTpoJLIEpa.
* string thl( ), - Imsa Tabauibl 0a3bl JAHHBIX 3K3EMIUIIPa KOHTPOILIEPA.
» string fullDB( ); - TlomHoe uMs TaOIUIIBI DK3EMIUIIpa KOHTPOJIIEpaA.
* void setName( const string &nm ); - Y CTAaHOBUTb UMS KOHTpOJLIEpa.
* void setDescr( const string &dscr ); - YCTaHOBUTbH OMUCAaHNE KOHTPOJLIEPA.
* void setDB( const string &idb ); - YcranoBka umenu bJ] sx3eMiuisipa KoHTpoILIepa.
* bool toEnable( ), - llpusHak «BKio4aTte KOHTPOIIIEP.
* bool toStart( ), - llpuznak «3amyckaTb KOHTPOJIIIEPY.
* bool enableStat( ), - CocTosinue «Bxitouen».
* bool startStat( ); - CocTosiHrE «3amyIieH.
* void start(); - 3amyck KOHTpoJIepa.
* void stop( ); - OCTaHOB KOHTpOJLIEpa.
* void enable( ); - BkiltoueHre KOHTpoJIepa.
* void disable( ), - OTKIIFOUEHUE KOHTPOJLIEpA.
* void list( vector<string> &list ); - Ciucok mapaMeTpoB B KOHTPOJLIEpE.
* bool present( const string &name ), - IlpoBepka Ha Hanu4Ke napameTpa <name>.
* void add( const string &name, unsigned type ); - JlobaBneHue napamerpa <name> THNA <type>.
* void del( const string &name, bool full = false ); - Y nanenue napamerpa <name>. Ecnu ykazano nosue
<full> To KOHTpOIEep OyIeT yAAIEH MMOJHOCTHIO.
* AutoHD<TParamContr> at( const string &name, const string &who = "th_contr" ); - llonkiouenne
K IapaMeTpy KOHTpoJuiepa <name>.
* bool redntUse( ), - Pexxum noityueHus: JaHHBIX Y PE3€PBHOM CTaHIIUU.
* void setRedntUse( bool vl ); - CMeHa pexumMa NoJy4deHUs] JAHHBIX Y pe3epBHOM CTAHIIHH.
* Redundant redntMode( ); - Pexum pe3epBUpOBaHHUS.
* void setRedntMode( Redundant vl ); - YcTraHoBKa pexuMa pe3epBUPOBAHUS.
* string redntRun( ); - Konduryparus npeanouTUTeIHOTO HCTIOTHECHUS.
* void setRedntRun( const string &vl ); - YcraHOBKa KOH(DHUTYypaly MPEANOYTUTEITLHOTO UCTTOJTHEHHMS.
* virtual void redntDataUpdate( bool firstArchiveSync = false ); - BoinonHenue onepanuu NOay4eHUs

JaHHBIX U3

pe3epBHOM CTaHIMU. BbI3bIBaeTCs aBTOMAaTHYECKH 3aJaueil OOCITY)KMBaHUSI CXEMBI

pe3epBUPOBaHUS W TIepe/ 3aIlyCKOM JUIsl CHHXPOHH3AllMU apXHBOB, C YCTAaHOBJICHHBIM ITapamMeTpoM
<firstArchiveSync>.
* TTipDAQ &owner( ), - Tun UCTOYHUKA NaHHBIX (MOYJIb) - BJIAJICTICI] JAHHBIM KOHTPOJIJIEPOM.

3amuiéHHble aTPUOYTHI:
* bool en_st; - [lpuznak «BkitoueHO».
* bool run_st; - IlpusHak «3amymieHo».
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3amuuéHHble METOAbI:
* virtual void enable (); - Bximtouenue kontpoiepa. [lepexBaTbiBaeTcs IOTOMKOM.
* virtual void disable ( ); - OTkitouenne KoHTposuiepa. IlepexBaTbiBaeTCsi TOTOMKOM.
* virtual void start ('), - 3amyck koHTposuiepa. [lepexBaTpiBaeTCsi TOTOMKOM.
* virtual void stop (), - OctanoB koHTpoJuiepa. [lepexBaTbiBaeTCsi IOTOMKOM.
* virtual TParamContr *ParamAttach( const string &name, int type ); - MoOIynbHBIE MeETOH
CO3JIaHMSI/OTKPBITHSI HOBOTO TIapamMeTpa.

4.4. O0bexT THna napamerpoB (TTipParam)

‘HacnenyeT: ‘T Elem. ‘

IIy0oiu4uHbIE METOABI:
e TTipParam( const char *id, const char *name, const char *db ); - VIHUIHManTU3UpyOIUi
KOHCTPYKTOP.

IIy6nuunbie aTpuOyTHI:
* string name, - VIMs THNa napamerpa.
* string descr,; - Onucanue THIIa TapameTpa.
» string db; - B]l Tuma mapamerpa.

4.5. O0bexT napamerpa ¢puzndeckoro yposusi (TParamContr)

Hacnenyer: | TConfig, TValue.
Hacaeayercsa: OObexkramu mapaMeTpoB Moayliel moacuctemMbl «COOp TaHHBIXY.

IIyOoiu4uHbIEe METOABI:
» TParamContr( const string &name, TTipParam *tpprm ); - THUIIMANIN3UPYIOMUNA KOHCTPYKTOP.
* const string &id( ), - Unentudukarop napamerpa (mudp).
* string name( ); - Mg napamerpa.
» string descr( ), - Onucanue napameTpa.
* bool toEnable( ), - Ilpuznak «BxitouaTs mapameTpy.
* bool enableStat( ) - Cocrosinue «BKIITOUeH.
* void setName( const string &inm ), - YCTaHOBKAa HIMEHH TIapaMeTpa.
* void setDescr( const string &idsc ); - YCcTaHOBKa OIIMCAHUS ITapamMeTpa.
* void setToEnable( bool vl ), - YcTanoBka npusHaka «Bxiro4ats mapaMmeTpy.
» TTipParam &type( ), - Tun napamerpa.
* virtual void enable( ); - Bkiatouuts mapamerp.
* virtual void disable( ); - OTKIIFOUATH TapaMeTp.
* bool operator==( TParamContr & PrmCntr ); - CpaBHEHHE TapaMETPOB.
» TParamContr &operator=( TParamContr & PrmCntr ); - KonupoBanue mapamerpa.
* TController &owner( ), - Kontpoiiep — Biajener napamerpa.

[Iyoau4uHbIe aTPUOYTHI:
* long long mRedntTmLast - BpeMs IOCIIEAHUX JTaHHBIX MOJYYECHHBIX Ye€pe3 MEXaHNU3M PEe3epPBUPOBAHMA.

4.6. O0bexT 3HaueHus (TValue)

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

Ily0anuHbIe MEeTObI:
* void vIList( vector<string> &list ); - [lonyyenue cnucka aTpuOyTOB.
* bool vIPresent( const string &name ), - [IpoBepka Ha HAIUYUS YKa3aHHOTO aTpulyTa.
* AutoHD<TVal> vIAt( const string &name ); - [loaxmntouenue K aTpudyTy.
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3amuuéHHble METOAbI:
» TConfig *vICfg( ) - llonydenue cBs3aHHOrO oObekTa KoHpuryparuu. Ecim Bo3Bpamiaercss NULL To
OTCYTCTBYET CBSI3aHHbII 00BEKT KOH(UTYpaLnu.
* void setVICfg( TConfig *cfg ); - YcTaHOBKa CBSI3aHHOTO 00bEKTa KOHPUTYpaAIUn <cfg>.
* bool viElemPresent( TElem *ValEl ); - IlpoBepka Ha Halnu4Ke j1eMeHTa aTpuOyToB <ValEl>.
* void viElemAtt( TElem *ValEl ); - llonkiodeHne CTPYKTypbl JaHHBIX <ValE[>.
* void viElemDet( TElem *ValEl ); - OTKIItO4eHUE CTPYKTYphI TaHHBIX <ValE[>.
* TElem &vlElem( const string &name ), - [101lyduTh CTPYKTYpy NaHHBIX TIO €€ UMCHH <name>.
* virtual TVal* viNew( ), - Co3manue sx3emiuisipa TVal. Moxer mepeonpenensiThCs B MOAYJISAX IS
CO3/IaHUs TPOU3BOJHBIX OOBEKTOB aTPHOYTOB MapamMeTpoB nojcucTeMsl "Coop maHHBIX".
* virtual void viSet( TVal &val, const TVariant &pvl ) - Ynpexnatomas GyHKINAS YCTAHOBKH 3HAYCHMUSI.
Wcnonp3yeTcst uist mpsiMOit (CHHXPOHHOH ) 3aIUCH C TIPEABIAYIIAM 3HAYCHUEM B <pv/>.
* virtual void viGet( TVal &val ); - Yupexnaromas QpyHKIUS TOTydeHUs 3HaYeHUs. Vcrons3yeTcst s
MPSAAMOTO (CHHXPOHHOTO) YTCHHUS.
* virtual void viArchMake( TVal &val ); - YBenomusiomas QyHKIUS O CO3JaHUM apXuBa JUIsd aTpuOyTa
<val>. Wcnonp3yeTcst 1y1si HACTPOHUKH CO3JJaHHOTO apXHBa, B COOTBETCTBUU C OCOOEHHOCTSIMU MCTOYHHKA
JIAHHBIX.
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4.7. OobexT aTpudyTa (TVal).
‘HacneuyeT: ‘T CntrNode. ‘

Jlannbie:
Jononuurensubie paaru k 00bekty TFId (enum TVal::AttrFlag):
* DirRead - dpnar npssMoro 4TeHUs 3HAYCHHS;
* DirWrite - Gnar npsiMoi 3an1ucu 3HaueHUs..

IIy0smuHbIe MeTOaBbI:

e TVal(), - KOHCTpYKTOp MO YMOJTYAHHUIO.

* TVal( TFld &fld ); - Iannmanu3anus Kak XpaHWIAIIE JUHAMUYESCKUX JTaHHBIX.

* TVal( TCfg &cfg ); - Unnnmanu3anus Kak oTpakeHue cratudeckux ganubix (B/I).

* void setFld( TFld &fld ); - Uannmanu3amus Kak XpaHWIUIIe THMHAMHYECKUX JTaHHBIX.

* void setCfg( TCfg &cfg ), - Ununuanu3zanus Kak oTpakxeHue craTuueckux AaHHbx (BI).

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

* long long time(' ), - MeTka BpeMeHH MOCJIEIHEr0/TEKYIIEero 3HaueHusl.

 string getSEL( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4eHUs BEIOOPOYHOTO THITA HA
yka3zaHHoe BpeMs <tm>. Eciiu NULL To Bo3BpaTuTCs mociieiHee 3Ha4YCHHE.

» string getS( long long *tm = NULL, bool sys = false ); - 3ampoc 3HaYeHHs] CTPOKOBOTO THIa Ha
ykazaHHoe Bpems <tm>. Ecau NULL To Bo3BpaTtuTCs nocineqHee 3HauyeHue.

* double getR( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4eHHs BEILECTBEHHOI'O THIA Ha
ykazanHoe Bpems <tm>. Ecniu NULL To BO3BpaTUTCS MOCIEAHEE 3HAUEHHUE.

* int getl( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4eHHS 1I€JOT0 THIA HA YKA3aHHOE
BpeMs <tm>. Eciiu NULL T0 BO3BpaTUTCs IOCIIEIHEE 3HAUCHHUE.

* char getB( long long *tm = NULL, bool sys = false ); - 3anpoc 3Ha4€HHs JIOTHUYECKOTO THIA Ha
ykazanHoe Bpems <tm>. Eciu NULL 10 BO3BpaTuTCs 1OCIEAHEE 3HAYCHUE.

* void setSEL( const string &value, long long tm = 0, bool sys = false ); - YcTaHOBKa 3HAYCHUS
BBIOOPOYHOTO TUTIA <Value>.

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

* void setR( double value, long long tm = 0, bool sys = false ); - YcraHOBKa 3HA4YEHHUsI BEIIECTBEHHOTO
tuna <value>.

* void setl( int value, long long tm = 0, bool sys = false ); - YcTaHOBKa 3HaU€HUS 11eJIOT0 THNA <value>.
* void setB( char value, long long tm = 0, bool sys = false ); - YcTaHOBKa 3HAYCHUS JIOTUYECKOTO THIIA
<value>.

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

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

* bool reqFlg( ); bool resBI( ); bool resB2( ) - IlosyanTh HEKOTOPBIC CHECIUPUIHBIC IS peaTH3aIiu
bnaruy.

* void setReqFlg( bool vl ); void setResBI( bool vl ); void setResB2( bool vl ) - YcTaHOBUTH HEKOTOPHIE
cnienuuyIHbIe AT peanu3anuu (aary.

* TFld &fld( ); - Onucatens CTpYKTypHl aTpudyTa.
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4.8. O0bexT OMOIHOTEeKN MIA0JJOHOB MapaMeTpoB noacucremMsl “DAQ”
(TPrmTmplLib)

‘Hacnez{yeT: ‘T CntrNode, TConfig. ‘

IMy61u4HbIE METOBI:
o TPrmTmplLib( const char *id, const char *name, const string &lib _db ); - VIHMIuanu3upyoumit
KOHCTPYKTOP.
* const string &id( ), - Uneatudukarop 6MOINOTEKH.
* string name( ); - M 6MOIMOTEKH.
» string descr( ), - Onrcanue OMOIMOTEKH.
 string DB( ), - B]] sx3emrutsipa OMOIMOTEKH.
* string tbl( ); - Tabmuma B/l sx3emruisapa ONOIHOTEKH.
» string fullDB( ); - Ilonusiit anpec Tabaunbl b1 ax3emiuisipa 6uOIMoTEKH.
* bool startStat( ), - llpuznak "bubnuroreka 3amymieHa".
* void start( bool val ); - 3amyck/ocTaHOB OUOTMOTEKH.
* void setName( const string &vl ); - YcTaHOBKa UMEHU OMOIMOTEKH.
* void setDescr( const string &vl ); - YCcTaHOBKa OTIMCAaHUS OUOTMOTEKH.
* void setFullDB( const string &vl ); - YcraHoBka monHoro aapeca Ttabmuubl b/ sx3emmisipa
OMOIMOTEKH.
* void list( vector<string> &ls ); - Criucox 1ma6s0HOB B OMOJIHOTEKE.
* bool present( const string &id ), - IIlpoBepka Ha NPUCYTCTBUE 1adioHa <id> B OMOIHUOTEKE.
* AutoHD<TPrmTempl> at( const string &id ), - llogkmouenue k madiaony <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 ma6nona <id> u3 OHOIMOTEKH.
* TDAQS &owner( ), - O6bekT - moacucrema "DAQ", Bnagenen OOIMOTEKH.

4.9. O0bexT madgoHa napamerpoB noacucremsl “DAQ” (TPrmTempl)

‘Hac.nezlyeT: ‘TFunction, TConfig. ‘

Jlannbie:
Jononuurensuelie (aaru k 00bekty arpudyra ¢ynkuun 10 (enum TPrmTempl::10TmplFlgs):
* AttrRead - aTpuOyT TOJIBKO Ha YTCHHUE;
» AttrFull - atpuOyT C MOJHBIM JIO0CTYIIOM;
* CfgPublConst - myOiuHasi TOCTOSIHHAS,
* (fglink - BHEIIHSS CBS3b;
* LockAttr - 3a0710KUpOBaHHBIN aTpHOYT.

Ily0smuHbIe MeTOaBbI:
» TPrmTempl( const char *id, const char *name =""); - UHumanu3upyomui KOHCTPYKTOP 11a0JI0HA.
* const string &id( ), - Unentudukarop mabiaoHa mapaMmerpa.
* string name( ), - Ima 1mabiona napamerpa.
» string descr( ), - Onucanue mabioHa TapaMeTpa.
* string progLang( ); - SI3bIk IporpaMMHpOBaHus 1abJI0Ha TapaMeTpa.
* string prog( ); - [lporpamma ma0iaoHa napamerpa.
* void setName( const string &inm ); - YcTaHOBKa UMEHH 111a0JIOHA TapaMeTpa.
* void setDescr( const string &idsc ); - YcTaHOBKa onucaHus 1mabjiioHa mapamerpa.
* void setProgLang( const string &ilng ); - YcTaHOBKa A3bIKa IPOrpaMMHUpPOBaHMs 11a0JI0HA TapaMeTpa.
* void setProg( const string &iprg ); - YcTaHOBKa IporpamMMsbl 1abaoHa mapamerpa.
* void setStart( bool val ); - Tlyck/ocTaHOB ma0oHa mapameTpa.
* AutoHD<TFunction> func( ), - llonxirouenue Kk pyHKIHH, CHOPMUPOBAHHON 1A0IOHOM.
o TPrmTmplLib &owner( ); - O0bekT OMOIMOTEKH IAOJIOHOB - BIIaJielIel] 1a0I0Ha.
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5. Iloacucrema “ApxuBbl” (TArchiveS)

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

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

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

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

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

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

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

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

IIy0oiu4ynbIEe METOABI:
* int subVer( ), - Bepcus noacucTemsi.
* int messPeriod( ); - llepuon apxuBupoBanue coodienuii u3 oydepa (CeKyHn).
* int valPeriod( ); - Ilepnon cOopa 3Hau€HU U1 aKTUBHBIX apXUBATOPOB (MUJTUCEKYH).
* int valPrior( ), - [Ipuopuret 3amaun cOopa 3HAUCHUM ISl aKTUBHBIX apXHUBATOPOB.
* void setMessPeriod( int ivl ); - YcTaHOBKa epuojia apXuBUPOBaHUs cOO0IeHH n3 Oydepa (cexyHn).
* void setValPeriod( int ivl ); - YcTaHoBKa nepuoga cOopa 3HAYEHHWM JUIsl aKTUBHBIX apXUBaTOPOB
(MULTHCEKYH]T).
* void setValPrior( int ivl ); - YcraHoBKa NpHOpHTETa 3aJa4d cOOpa 3HAYCHHUU I aKTHBHBIX
apXWBaTOPOB.
* void subStart('); - 3anmycK MOJCUCTEMBI.
* void subStop( ); - OCTaHOB MOJCUCTEMBI.
* void valList( vector<string> &list ); - Cniucok apXuBOB 3HAUEHUH B MOJICUCTEME.
* bool valPresent( const string &iid ); - IIpoBepka Ha HaTMYUE apXUBa 3HAYCHUU <iid>.
* void valAdd( const string &iid, const string &idb = "*.*" ); - JlobaBlieHHEe HOBOTO apXWBa 3HAUYCHUIA
<iid>.
* void valDel( const string &iid, bool db = false ); - Y nanienue apxuBa 3HaUeHUN <iid>.
* AutoHD<TVArchive> valAt( const string &iid ); - IloakmoueHue/oOpalieHe K apXuBy 3HAYCHUH
<iid>.
* void setActValArch( const string &id, bool val ); - YctaHoBka apxuBa <id> B aKTHBHOE COCTOSHHE
<val>. AKTUBHBIA apxuB OyaeT oOecrieuyuBaThCA MEPHOAMYECKHM IOTOKOM 3HAueHUil (ompexaemnsercs
MEePUOANYHOCTHIO apXHUBa) MOJACUCTEMOM.
* AutoHD<TTipArchivator> at( const string &name ); - [lonkmodeHnue/o0palieHue K TUILy apXuBaTopa
(Monynio) <name>.
* void messPut( time_t tm, int utm, const string &categ, int8_t level, const string &mess ), - [lomeuienue
3HAYCHUS <mess> C YpOBHeM <level> kareropum <categ> W BpeMs <tm>+<utm> B Oydep, a 3areMm B
apXUB COOOIIICHUIA.
* void messPut( const vector<TMess::SRec> &recs ); - llomemenue rpymnisl 3HaYeHUH <recs> B
O0ydep, a 3aTeM B apXuB COOOIICHUH.
* void messGet( time t b_tm, time_t e _tm, vector<TMess::SRec> & recs, const string &category = "",
int8 t level = TMess::Debug, const string &arch = "" ); - 3anpoc 3HaueHHN <reqs> 3a yKa3aHHBIU
Mepuo BpeMeHu <b tm>, <e tm> nid ykazaHHOW KaTeropuu (1o mabioHy) <category> W ypOBHS
<level> u3 apxuBaropa <arch>.
* time t messBeg( const string &arch =
yKa3aHHOT'O apxuBaTopa <arch>.
* time_t messEnd( const string &arch = ""); - Koner apxuBa COOOIICHUH B IICJIOM WX I YKa3aHHOTO
apxuBatopa <arch>.
* TElem &messE( ); - Ctpykrypa B]l apxuBaTopoB COOOIICHHUH.
* TElem &valE( ), - CtpykTypa BJl apxuBaTOpOB 3HAUCHHIA.
* TElem &aValE( ), - Ctpyktypa B/ apxuBOB 3HaUEHHIA.

nn

); - Hawano apxuBa cooOlIeHUN B LETOM WU IS

IIy0smuHbIie aTpUOYTHI:
* Sstatic int max_req mess, - MakCUMabHBIN pa3mep 3amnpoca cooduieHu (rmo ymomyanuto 3000).
* bool SubStarting, - IIpu3Hak 3amycka moJCUCTEMBI.
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5.2. O0bexT apxuBa 3Hauenuii (TVArchive)
‘HacnenyeT: ‘T CntrNode, TValBuf, TConfig ‘

Jlannbie:
Pexum cbopa gannbix/ucrounuk (struct - TV Archive::SrcMode):

* Passive - MacCUBHBIM peXUM cOOpa JaHHBIX, HCTOYHUK CAMOCTOSITEILHO IMOMEIAET JaHHBIE B
apXuB;
* PassiveAttr - macCUBHBIA pEKUM cOOpa JaHHBIX Yy aTpulyTa mapameTpa, aTpuOyT mapameTrpa
CaMOCTOSITENILHO MOMEIIAET JaHHbBIE B apXUB;
* ActiveAttr - aKTHBHBIM pexuM cOopa IaHHBIX y aTpuOyTa mapamerpa, aTpuOyT MapaMmerpa
MEePUOUYECKHU ONpaIIMBaeTCs MoACUcTeMOn "ApXuBbl".

Ily6anuHbIe METObI:
» TVArchive( const string &id, const string &db, TElem *cf el ); - UHuIManu3upyOMuil KOHCTPYKTOP
apxuBa. ['me <id> - mpentudukarop apxusa, <db> - BJl mis xpanenuss u <cf el> - crpykrypa BJ]
apXWBOB 3HAYCHUH.
* const string &id( ), - Unentuduxarop apxusa.
» string name( ), - IMs apxuBa.
* string dscr(); - Onucanue apxusa.
* SrcMode srcMode( ); - Pexxum CBSI3pIBaHMS C HCTOYHUKOM JJaHHBIX.
 string srcData( ); - [lapameTpsl UCTOYHUKA JAaHHBIX, B Cllydyae PEKHMMa JIOCTyNa K MapameTpy 3TO
ajipec mapameTpa.
* bool toStart('), - IlpuzHak: "3amyckarb apXxuB IIPH BKIOUYCHUU" .
* bool startStat( ); - Cocrostaue: "ApXuB 3amyIieH".
 string DB( ), - Anpec B]l apxuBa 3HaueHUM.
* string tbl( ); - Tabnuna b/l apxuBa 3HaueHUIA.
 string fullDB( ), - TlomHoe ums Tabmunpsl b/ apxuBa 3Ha4eHU.
* long long end( const string &arch = BUF ARCH NM ); - Bpemsi OKOHYaHMS apXuBa B IIEJIOM
(arch="") mnu ykazaHHoro apxuBaropa, oydepa (arch="<bufer>").
* long long begin( const string &arch = BUF ARCH NM ), - Bpems Hauana apxuBa B 1esom (arch="")
WIN YKa3aHHOTO apXuBaTopa, Oydepa (arch="<bufer>").
* long long period( const string &arch = BUF ARCH NM ); - Ilepuonuunocts Oydepa apxuBa win
yKa3aHHOTO apXuBaTopa (MUKPOCEKYH).
o TFld::Type valType( ); - Tun apxuBUpyeMOro 3Ha4CHHUSI.
* bool hardGrid( ), - cionbp3oBaHne )KECTKON ceTKH B Oydepe apxupa.
* bool highResTm( ); - Wcnonb3oBaHue BBICOKOTO paspelieHuss BpeMeHH B Oydepe apxuBa
(MUKPOCEKYH/IbI).
* int size( ), - Pa3amep Oydepa apxuBa (eJUHULIBI).
* void setName( const string &inm ), - YcTaHOBKa IMEHHU apXuBa.
* void setDscr( const string &idscr ); - YCcTaHOBKa ONUCAHUsI apXHBa.
* void setSrcMode( SrcMode VI, const string &isrc = "" ); - YcraHOBKa peXHMa CBS3bIBAaHUS C
WCTOYHHUKOM JIaHHBIX.
* void setToStart( bool vl ); - YcraHoBKa npu3HaKa: "3amyckaTh apXMB IIPU BKIOYECHUH'".
* void setDB( const string &idb ); - YcranoBka anpeca b/ apxusa 3naueHwuil.
* void setValType( TFld::Type vl ); - YcTaHOBKA THUIA apXUBUPYEMOTO 3HAYCHHUS.
* void setHardGrid( bool vl ); - YcTaHOBKa HCIIOJIB30BAHUS )KECTKOW CETKH B Oy(epe apxuBa.
* void setHighResTm( bool vl ); - YcTaHOBKa HCTIOJIB30BaHMS BEICOKOTO Pa3pelIeHus] BpeMeHU B Oydepe
apxuBa (MUKPOCEKYH/IbI).
* void setSize( int vl ); - YcTaHoBKa pa3Mepa Oydepa apxuBa (€IUHUL).
* void setPeriod( long long vl ); - YcTaHOBKa IEpUOAUIHOCTH Oydepa apxuBa.
* void start( ), - 3amyck apxuBa.
* void stop( bool full del = false ); - OcTaHOB apXxuBa, C IOJHBIM ynaneHuem <full del>.
* TVariant getVal( long long *tm = NULL, bool up ord = false, const string &arch = "", bool
onlyLocal = false ); - 3anpoc ogHOTO 3HAYCHHUS 33 BpeMsl <{m> W MPU3HAKOM TPUTATUBAHHS K BEPXY
<up ord> w3 ykazaHHOro apxuBatopa <arch>, Oy¢epa (arch="<bufer>") unu Bcex apxXxuUBaToOpoB MO
Mepe maneHusi kadectBa (arch=""). Jlns 00paGoTkuM 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 oT <beg> no <end> u3
yKa3aHHOTO apxuBaTopa <arch>, Oydepa (arch="<bufer>") unm Bcex apxXxuBaTOpOB MO Mepe MaJACHUS
kauectBa (arch=""), ¢ orpanuyeHuem paszMmepa 3ampoca B <[imit> 3amucedl. Jlns 3ampoca TOJBKO
JIOKAJIbHBIX apXHBOB, 0€3 KOMIIEHCAIIMK TPOOEIOB apXWBOB M3 PE3CPBHBIX CTAHIMK, YCTaHABIMBACTCS
<onlyLocal>.

* void setVals( TValBuf &buf, long long beg, long long end, const string &arch ); - 3arpy3ka kaapa
3HaueHn <buf> 3a Bpems oT <beg> 5o <end> B yKa3aHHBIM apxuBatop <arch>, Oydep
(arch="<bufer>") unu Bce apxuBaTopsl (arch="").

* void getActiveData( ); - ONpocuTh HWCTOYHHK JaHHBIX. VCmonp3yercss TMOACUCTEMOM MJiA
MIEPUOIUIECKOTO cOOpa TaHHBIX aKTHBHBIMH apXUBAMH.

* void archivatorList( vector<string> &ls ); - Cnicok apXuBaTopoB, KOTOPbIMU OOCITY)KMBAETCS ApXUB.

* bool archivatorPresent( const string &arch ), - IlpoBepka apxuBaTropa Ha 0OCITy>KMBaHUE JTAHHOTO
apxuBa.

* void archivatorAttach( const string &arch ), - TloaxknrodeHUEe TAHHOTO apXWBa Ha OOCITYXKWBaHHE
yKa3aHHBIM apXHBATOPOM.

* void archivatorDetach( const string &arch, bool full = false ); - OTKIIIOYECHUE TAHHOTO apXHBa OT
00CITy)KUBaHHE YKa3aHHBIM apXHUBaTOPOM.

* void archivatorSort( ); - CopTUpOBKa OOCIYXHBAIOIIUX apPXUBATOPOB B MOPSAKE YXY/IICHUS
KaJyecTna.

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

* TArchiveS &owner( ), - [loncuctema "ApxuBbl" - Blajenel] apxuBa 3HAYCHUH.

5.3. O0bexT Oydepa 3nauennii (TValBuf)

‘HacnenyeTCH: ‘T VArchive ‘

IMy61u4HbIE METOBI:
* TValBuf( ), - Uaunmanu3zarop Oydepa ¢ yCTaHOBKaMH 10 YMOJTYAHHIO.
* TValBuf( TFld::Type vtp, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); -
WNuunmanuzarop Oydepa ¢ ykazaHHbIMU TapaMeTpaMH.
* void clear( ); - Ouuctka Oydepa.
» TFld::Type valType( ), - Tun 3nauenusi, XpaHUMOTo Oydepom.
* bool hardGrid( ), - Pabota Oydepa B perkUMe )KECTKOU CETKH.
* bool highResTm( ), - Pabota Oydepa B pexxrMe BpeMEHHU BBICOKOTO pa3penieHust (MUKPOCEKYH/IBI).
* int size(' ), - MakcumalibHBIN pazMep Oydepa (eaeHwuI).
* int realSize( ); - PeanbHslii pa3mep Oydepa (exenur).
* long long period( ), - llepuoguuHocTh 3Ha4YeHWH B Oydepe (MukpocekyHm). Eciu nmepuoaumdHOCTh
HyJieBast TO Oydep GyHKIIMOHUPYET B PEKUME CBOOOHOTO JOCTYTIA.
* long long begin( ), - Bpems nauana Oydepa (MUKPOCEKYH).
* long long end( ); - Bpems oxonuanus Oydepa (MUKPOCEKYHII).
* bool vOK( long long ibeg, long long iend ), - IlpoBepka Hanuuus 3Ha4eHU B Oydepe 3a yKazaHHBIH
MIPOMEXYTOK BpeMeHH 0T <ibeg> 1o <iend>.
* void setValType( TFld::Type vl ); - YcTaHOBKA TUIA 3HAYEHUSI XpaHUMOTO OydepoMm.
* void setHardGrid( bool vl ); - YcraHOBKa peKnUMa )KECTKON CETKH.
* void setHighResTm( bool vl ); - YcraHoBKa peXHMa BpPEMEHH BBICOKOTO pa3peIICHUS
(MUKpPOCEKYH/BI).
* void setSize( int vl ); - YcTanoBka pasmepa Oydepa (eaeHurn).
* void setPeriod( long long vl ); - YcTaHOBKa EPUOJUIHOCTH 3HaUCHUH B Oydepe (MUKPOCEKYH]).
* virtual void getVals( TValBuf &buf, long long beg = 0, long long end = () ); - 3anpoc kaapa 3HaAUCHU
<buf> 3a Bpems oT <beg> no <end>.
* virtual string getS( long long *tm = NULL, bool up ord = false ); - 3anpoc 3Hau€HUSI CTPOKOBOTO
THUTIA 32 BpeMsl <{m> W MIPU3HAKOM MPUTATUBAHMS K BEpXy <up ord>.
» virtual double getR( long long *tm = NULL, bool up ord = false ); - 3ampoc 3Ha4YeHHs
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BEILIECTBEHHOTO THIIA 32 BpeMsl <fm> U MPU3HAKOM IPUTITUBAHUS K BEPXY <up_ord>.

* virtual int getl( long long *tm = NULL, bool up ord = false ); - 3anpoc 3Ha4eHUs ILEJIOTO THUIIA 3a
BpeMst <tm> W MPU3HAKOM MPHUTATUBAHUA K BEpXy <up ord>.

* virtual char getB( long long *tm = NULL, bool up ord = false ); - 3anpoc 3Ha4eHUsI JTOTUUECKOTO
TUMA 32 BpeMsl <{m> U MPU3HAKOM MPUTITUBAHUA K BEpXy <up ord>.

* virtual void setVals( TValBuf &buf, long long beg = 0, long long end = (0 ); - YcraHoBKa Kajapa
3HaYeHUH U3 <buf> 3a BpeMs oT <beg> no <end>.

* virtual void setS( const string &value, long long tm = () ); - YcraHOBKa 3HAYCHUS CTPOKOBOTO THIA C
BpeMeHeM <im>.

* virtual void setR( double value, long long tm = ( ); - YcTaHOBKAa 3HaYeHHsS BEUICCTBEHHOTO THMA C
BpEMCHEM <fm>.

* virtual void setl( int value, long long tm = () ); - YcTaHOBKA 3HAaYEHHS 1I€JIOTO TUIIA C BpeMeHeM <tm>.
* virtual void setB( char value, long long tm = () ); - YCcTaHOBKa 3Ha4Y€HUs JOTHYECKOTO THMA C
BpeMeHeM <im>.

3amMIEéHHbIe MEeTOAbI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd grd, bool hg res ); - llepeco3nanue
Oydepa 15 ykazaHHBIX TApaMETPOB.

5.4. MoaybHbii 00beKkT THIIA apxuBaTopa (TTipArchivator)

Hacaenyer:

TModule.

Hacaenyercs:

KopneBbsiMu 00beKTaMU MOYJIEH TOJCUCTEMBI K APXUBBIY.

Ily0anuHble MEeTOaBI:

* void messList( vector<string> &list ); - Cllucok apXuBaTOpOB COOOIIIECHUII.

* bool messPresent( const string &iid ); - IlpoBepka Ha HalnW4YMe YKa3aHHOTO apXUBATOPa COOOIICHUH.
* void messAdd( const string &iid, const string &idb = "**" ); - Jlob6aByieHre apxuBaTOpa COOOIIECHUH.
* void messDel( const string &iid, bool full = false ); - Y nanenue apxuBaTopa cOOOIICHHIA.

* AutoHD<TMArchivator> messAt( const string &iid ), - IlogkmoueHre K apxuBaTopy COOOIICHHUH.

* void valList( vector<string> &list ); - CHICOK apX1BaTOPOB 3HAYCHHH.

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

* void valAdd( const string &iid, const string &idb = "*.*" ), - JlobaBlieHne apXHUBaTOpa 3HAUCHUA.

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

* AutoHD<TVArchivator> valAt( const string &iid ); - IlonxiroueHne K apXuBaTopy 3HAYCHHI.

» TArchiveS &owner( ), - [loncuctema "ApxuBbl" - Biajenell TUIIa ApXUBATOPA.

3amunéHabIe MeTOALI:
* virtual TMArchivator *AMess( const string &iid, const string &idb ); - MoIlyTbHBI METOJ CO3JJaHUE

apXuBaTopa COOOIICHHIA.
* virtual TVArchivator *AVal( const string &iid, const string &idb ); - MoaynbHBI METOM CO3/IaHUE

apXuBaTopa 3HAYCHUH.
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5.5. OobekT apxuBaropa cooomennii (TMArchivator)

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

IIy0smuHbIe MeTOaBbI:
» TMArchivator( const string &id, const string &db, TElem *cf el ); - VIHHOIMamu3upyrommit
KOHCTPYKTOp apXuBatopa cooOuieHudd ¢ uaeHTudukaropom <id>, mana xpanenus Ha bJl <db> co
CTpYKTypoil <cf el>.
* const string &id( ); - Uneatudukarop apxuBaropa.
* string workld( ); - Pabounii uneHTH()UKATOp, BKIIOYACT UM MOIYJIA.
* string name( ); - IMs apxuBaropa.
* string dscr( ); - Onucanue apxuBaTopa.
* bool toStart( ), - llpuznak «3armyckaTb apXxuBaTop».
* bool startStat( ); - CocTosiHHE apXHBaTOpa «3aIMyIICH.
* string &addr(); - Aapec XpaHUIUILIA apXUBATOPA.
* int &level('); - YpoBeHb cOOOLICHH, 00CTYKUBAEMBIX apXHUBATOPOM.
* void categ( vector<string> &list ); - Kareropun (malnoHbI) COOOIIEHHH, OOCITYXHBAaEMbIX

apXUBaTOPOM.

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

 string thl(); - Anpec Tabmuuel B/] apxuBartopa.

* string fullDB( ), - llonusiii agpec Tabauus! b1 apxusatopa.

* void setName( const string &vl ); - YcTaHOBKa UIMEHHU apXUBaTOpA.

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

void setToStart( bool vl ); - YcTaHOBKa TpU3HAaKa «3aMyCcKaTh apXHUBaTOP.

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

void setLevel( int lev ); - YcTaHOBKA ypOBHSI COOOIIICHH, 0OCITY)KUBAEMBIX apXHUBATOPOM.
void setDB( const string &idb ), - YcranoBka aapeca bJ] apxuBatopa.

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

* virtual void stop(); - OcTaHOB apxMBaTOpa.

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

* virtual time t end( ); - KoHen apxuBa TaHHOTO apXHUBaTOpa.

 virtual void put( vector<TMess::SRec> &mess ); - IlomecTutp rpymnmy cooOLIeHUH B apXuB
COOOIICHNH TaHHOTO apXUBATOPA.

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

—
s

char level = (0 ); - Ilony4nth cOOOLICHNS U3 apX¥Ba JAHHOTO apXWBaTOpa U yKa3aHHBIX MapaMeTpPOB

¢dbunpTpa.

o TTipArchivator &owner( ); - Tun apxuBaTopa — BiaJielel] apXuBaTopa COOOIICHHIA.

3amuménnbie aTpUOYTHI:
* bool run_st; - llpusHak «3amymien».

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

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

IIy0smuHbIe MeTOaBbI:

» TVArchivator( const string &id, const string &db, TElem *cf el ); - VIHMImManmu3upyrommit
KOHCTPYKTOp apxuBaTopa 3Ha4eHWH ¢ wupeHTHduraropom <id>, nmns xpanenuss Ha bJ] <db> co
CTpYKTypoil <cf el>.

* const string &id( ); - Uneatudukarop apxuBaropa.

* string workld( ); - Pabounii uneHTH()UKATOp, BKIIOYACT UM MOIYJIA.

* string name( ); - IMs apxuBaropa.

* string dscr( ); - Onucanue apxuBaTopa.

* string addr(); - Anpec XpaHWIHIIA ApXUBATOPA.

* double valPeriod( ); - IlepuogaHOCTb 3HAYCHUN apXuBaTOpa (MUKPOCEKYH]).

* int archPeriod( ); - IleppoaAMYHOCTh apXUBUPOBAHMS 3HAYEHUH apXHWBaTOpoM. Bpems uepes koTopoe
apXWBaTOP NMPOM3BOIUT apXUBUPOBAHHE KaJpa 3HAUCHUH 13 Oydepa apxuBa.

* bool toStart( ), - IlpuzHak «3amyckaTb apXuBaTop».

* bool startStat( ), - CocTosiHuE apXxuBaTOpa «3aIyIieH».

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

 string thl(); - Anpec Tabmuuel B/] apxuBartopa.

* string fullDB( ), - llonusiii agpec Tabauus! b1 apxusatopa.

* void setName( const string &inm ); - YCTaHOBKa UMEHU apXUBaTOpa.

* void setDscr( const string &idscr ); - YcTaHOBKa ONKUCAHMS apXUBATOPA.

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

* virtual void setValPeriod( double iper ); - YCTaHOBKAa TEPUOJWYHOCTH 3HAYCHHUH apXuBaTOpa
(MUKPOCEKYHI).

* virtual void setArchPeriod( int iper ); - YcTaHOBKa NEPHUOAMYHOCTH apXMBHPOBAHUS 3HAYCHUUN
apxuBaTopoM. Bpems depe3 KoTopoe apxuBaToOp MPOU3BOAUT apXUBUPOBAaHUE KaJipa 3HaUeHUH u3 Oydepa
apXxuBa.

* void setToStart( bool vl ); - YcTanoBka npu3Haka "3amyckarb ap3uBaTop".

* void setDB( const string &idb ),; - YcranoBka anpeca b/ apxusatopa.

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

* virtual void stop( bool full del = false ); - OcTaHOB apXHBaTOpPa C BOZMOXXHOCTHIO TIOJTHOTO YIAJICHUS
<full _del>.

* void archiveList( vector<string> &Is ); - Cnucok apXxuBoB 0OCITYKHBAEMBIX apXHUBATOPOM.

* bool archivePresent( const string &iid ); - IlpoBepka Ha OOCTYXKHBaeMOCTb yKa3aHHOTO apXHBa
apXHBATOPOM.

» TTipArchivator &owner( ); - Tum apxuBaTopa — Biajesell apXuBaTopa 3HaAYCHUH.

3amuIménHbIe METO/IbI:
* TVArchEl *archivePlace( TVArchive &item ); - BkiatounTs apxuB <item> B 00paOOTKY apXMBaTOPOM.
* void archiveRemove( const string &id, bool full = false ); - Ynamute apxuB <id> w3 0o0pabOTKU
apXUBAaTOPOM, C BOSMOXKHOCTBIO TIOJTHOTO yaaneHus <full>.
» virtual TVArchEl *getArchEl( TVArchive &arch ); - llonydenue oOBEKTa dJIEMEHTA apXuBa IS
YKa3aHHOT'O apXHBa.

3amuiéHHbIe aTPUOYTHI:
* Res a_res - Pecypc nporecca apXuBHUpOBaHUSI.
* bool run_st - Ilpuznak "Apxus 3amymiex".
* vector<TVArchEl *> arch_el; - MaccuB 3JIeMEHTOB apXHBOB.
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5.7. O0bexT 351eMenTa apxuBa B apxusatope (TVArchEl)

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

I[IyOoiu4unHbIEe METOABI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); - HUIMATH3UPYIOIIHH KOHCTPYKTOP
JUTSI CBSI3M apxuBa <iachive> c¢ apxuBatopom <iarchivator>.

* virtual void fullErase( ); - IllonHOe ynaneHue JIeMeHTa.

* virtual long long end( ); - Bpems KoHIIa JTaHHBIX (MUKPOCEKYHIbI).

* virtual long long begin(' ), - Bpemst Hayana JaHHbIX (MUKPOCEKYH/IbI).

* long long lastGet( ), - Bpems mocieaHero copoca qaHHbIX U3 Oydepa B XpaHUITHIIE.

» TVariant getVal( long long *tm, bool up ord, bool onlyLocal = false ); - 3anpoc 3HaUYE€HHS 32 BpEMs
<tm> W IPU3HAKOM TIPUTATUBAHUS K BEPXY <up ord>, C yKa3aHHEM 3aIpoca TOJIBKO JIOKAJIHLHOTO apXHBa
B <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, bool onlyLocal = false ); - 3anpoc
KaJipa 3Ha4YeHUU <buf> 3a BpeMs oT <beg> 10 <end>, ¢ ykazaHUEM 3ampoca TOJIBKO JIOKAJTHLHOTO apXHUBa
B <onlyLocal>.

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

» TVArchive &archive( ), - ApxuB 31ieMeHTa.

» TVArchivator &archivator( ), - ApxuBaTop 3JI€MEHTA.

ITy6niuunbie aTpuOyTHI:
* long long prev_tm; - Bpems npeapiayiero 3adeHus. Vcnomiab3yercs Uil ycpeiHeHUs..
* string prev_val; - Ilpensiayiee 3HaueHue. Mcnonap3yeTcs A yCpeTHEHUsL.

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

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

3ampoca MOJYJIEM Ha MOJyYeHUE JaHHbBIX.
* virtual void setValsProc( TValBuf &buf, long long beg, long long end ); - ®yukuus oOpabOTKu

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

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

Hemo cTaHyuA

CucmesHsIl ol

Crod nodcucmen

Sockets

Tin mp arHcmopma |

=X ][Self] E[TrCntrInnp][‘lﬁtrple]

Bood i Momod s |

Modynsasild cnod |

Puc. 6. Cnoucras cTpykTypa HOJCUCTEMBI TPAHCIIOPTOB.

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

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

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

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

Jlannbie:

Crpyxtypa BHemHuX OpenSCADA xocrtos/crannmii (class TTransportS::ExtHost):
» ExtHost( const string &iuser open, const string &iid, const string &iname, const string &itransp,
const string &iaddr, const string &iuser, const string &ipass ); - KOHCTpyKTOp HHHIMATU3ALIH
CTPYKTYPBHI.
* string user open, - Ilonbp3oBaTesnb, CO3/1aBUINI 3aIIUCh PO BHEIIHUN XOCT/CTAHIIUIO.
* string id; - U neHTH(UKATOp BHEIIHETO XOCTA/CTAHIINY.
* string name, - VIMsl BHEIIIHETO XOCTa/CTaHITUH.
* string transp; - TpaHCIIOPT, UCTIOJB3YIOIIUICS I JOCTYHA K BHEITHEMY XOCTY/CTaHIIUH.
* string addr; - Anpec mg TpaHCIOPTa, KOTOPBIA HCIONB3YETCS IJIsl JIOCTYNa K BHEIIHEMY
XOCTY/CTaHIIUH.
* string user; - Iloap30BaTeNb BHEIIHETO XOCTA/CTAHIUH.
* string pass, - Ilaponb 1mosibp30BaTess BHEIIHETO XOCTa/CTaHIIUH.
* bool link_ok; - ITpuznak "CBs3b ¢ BHEIIHUM XOCTOM/CTaHIIMEH yYCTaHOBJIEHA" .

IIy0smuHbIe MeTOaBbI:
* int subVer( ), - Bepcus noacuCTEMBI.
* void inTrList( vector<string> &ls ), - I1oJHBIN CIUCOK BXOJSIIIIUX TPAHCIIOPTOB.
* void outTrList( vector<string> &ls ), - [10JIHBII CIUCOK UCXOASIINX TPAHCTIOPTOB.
* bool sysHost( ),; - IlpuznHak - "OT0OpakaTh CHCTEMHBIE XOCTHI".
* void setSysHost( bool vl ); - YcTanoBka npusHaka - "Oto0OpakaTb CUCTEMHBIE XOCTHI".
» string extHostsDB( ); - B]l xpaneHus nepedHsi BHEITHIUX XOCTOB.
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* void extHostList( const string &user, vector<string> &list ); - CHUCOK BHEUTHUX XOCTOB.

* bool extHostPresent( const string &user, const string &id ); - [IpoBepka HaJIMYusl BHEIIHETO XOCTa
<id> ot umenu nonp3oBarens <user> ("*" - IS CHCTEMHBIX XOCTOB).

* AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ); - Co3nanue
- 3ampoc HUCXOJSIIET0 TpaHCHOpTa A OOCTY)KMBaHUS BHEIIHETO XocTa <host> ¢ mNpePuKcoMm
UACHTU(QHUKAINA y3J1a CHCTEMBI <pref>.

» ExtHost extHostGet( const string &user, const string &id ), - Ilonydenre nHPOPMAIIIOHHOTO 00BEKTa
BHEIITHETO X0CTa <id> OT UMEHHM moyb3oBatens <user> ("*" - 7151 CHCTEMHBIX XOCTOB).

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

* void extHostDel( const string &user, const string &id ), - YnajieHue BHEIIHETO XOCTa/CTaHINK <id>
OT UMEHHU Nojb3oBaTens <user> ("*" - 17 CUCTEMHBIX XOCTOB).

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

* void subStart( ), - 3anmycK NOJICUCTEMBI.

* void subStop( ); - OCTaHOB MTOJICUCTEMBI.

* TElem &inEl( ), - Ctpykrypa bJl BXOaAIIUX TPaHCIIOPTOB.

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

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

6.2. MoayabHblii 00beKkT TUNA TPaHCOPTOB (TTipTransport)

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

IIyOoiu4uHbIEe METOABI:

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

* bool inPresent( const string &name ); - IlIpoBepka Ha HATMYUE BXOJIAIIETO TPAHCIIOPTA.

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

* void inDel( const string &name, bool complete = false ); - YpaieHue BXOASIIETO TPAHCIIOPTA.
BosmoxHo nonHoe ynaneHue, Bkimodatomiee u b/, myrém yctaHoBKU mpu3Haka <complete>.

* AutoHD<TTransportln> inAt( const string &name ), - [logxatoueHue K BXOASIIEMY TPAHCIIOPTY.

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

* bool outPresent( const string &name ); - IlIpoBepka Ha HaTHYUE UCXOMASIIETO TPAHCIIOPTA.

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

* AutoHD<TTransportOut> outAt( const string &name ) - IlogxiaroueHne K UCXOIAIIEMY TPAHCIIOPTY.

e TTransportS &owner( ), - lloncucrema "Tpancnoptsl" - Biiajenel] TUIIOM TPAHCIIOPTA.

3amuméNHbIe METOIbI:

* virtual TTransportln *In( const string &name, const string &db ); - MonaynbHBIA METOM
CO3JIaHMsSI/OTKPBITHSI HOBOTO «BXO/ISIIIIET0» TPAHCIIOPTA.
* virtual TTransportOut *Qut( const string &name, const string &db ); - MoIynbHBIA METON

COS,I[aHI/IH/OTKpBITI/IH HOBOI'0 «HCXOALICTO» TPaHCIIOpTaA.

6.3. O0bexT Bxoassmmx TpancnopToB (TTransportin)

Hacnenyer: |TCntrNode, TConfig.
Hacaenyercs: |(O0bekTaMy BXOISIIMX TPAHCIIOPTOB MOy el mojicucteMsl « TpaHCIopTh».

ITy0in4HbIe MeTOBI:
» TTransportin( const string &id, const string &db, TElem *el ); - UHUIIMAIU3UPYIOMUA KOHCTPYKTOP.

* const string &id( ), - Unentuduxarop TpaHcnopra.
* string workld( ); - IlonHbIi naeHTH(HUKATODP, BKIIOYAst HACHTUPUKATOP MOJIYJIS.

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

* string protocol( ), - CBsi3aHHBIN TPAHCIIOPTHBINA MTPOTOKOI.

* virtual string getStatus( ); - [lonydeHue crtaTyca BXOJSIIETO TPAHCIIOPTA.

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

* bool startStat( ), - Cocrosinue « TpaHCIIOPT 3aITyIIEH.

 string DB( ), - Anpec B]l Tpancnopra.

* string thl( ), - Tabmuna B/l Tpancnopra.

 string fullDB( ), - llonHoe ums Tabmuipsl b/ TpancnopTa.

* void setName( const string &inm ); - YCTaHOBKa HIMEHH TPAHCIIOPTA B <inm>.

* void setDscr( const string &idscr ); - YcTaHOBKa ONUCAHUs TPAHCIIOPTA B <idscr>.

* virtual void setAddr( const string &addr ); - YcTaHoBKa agpeca Tpancnoprta B <addr>.
* void setProtocol( const string &prt ); - YCTaHOBKa CBA3HOTO TPAHCIOPTHOT'O NPOTOKOJIA.
* void setToStart( bool val ); - YcranoBka nmpu3Haka "3amyckaTh TpaHCHIOPT'.

* void setDB( const string &vl ); - YcranoBka agpeca bJl Tpancriopra.

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

* virtual void stop( ); - OCTaHOB TpaHCIIOpTA.

* TTipTransport &owner( ), - Tun TpancnopTa — Biajesel] BXOJAIIUM TPAHCIIOPTOM.

3amuménnbie aTpuOyThHI:
* bool run_st; - [lpu3nak «3amymen.

6.4. O0bekT ucxoassmmx TpancnoproB (TTransportOut)

Hacaeayer: |TCntrNode, TConfig.
Hacaenyercsi: | O0beKTaMH HCXOIAIIUX TPAHCIIOPTOB MOJTYJIEH MOACUCTEMbI « TpaHCIOpThD».

IMy61u4HbIE METOBI:
» TTransportOut( const string &id, const string &db, TElem *el ); - VHWUIManu3UpyOIMIHA
KOHCTPYKTOP.
* const string &id( ); - Uneatudukarop TpaHcrnopra.
* string workld( ), - Tlonnblit uaeHTU(HUKATOP, BKIIIOYAS UACHTU(DUKATOP MOMYIISL.
* string name( ); - M4 TpaHcniopra.
» string dscr( ), - Onncanue TpaHCIIOpTa.
* string addr(); - Anpec TpaHcmopra.
* int prml(); - llepBblil pe3epBHBIN apaMeTp.
* int prm2(); - Bropoii pe3epBHBIil Mapamerp.
* bool toStart( ); - [lpuznak «3amyckaTb TPaHCIOPT.
* bool startStat( ); - CocrossHue « TpaHCTIOPT 3aITyIICH.
* virtual string getStatus( ); - IlonydeHue craTyca TpaHCIIOpTA.
» string DB( ); - Anpec B]] Tpancnopra.
* string tbl( ), - Tabnuna B/l Tpancmopra.
o string fullDB( ); - Ilomnoe ums Tabmunel bl Tpancmopra.
* void setName( const string &inm ); - YCTaHOBKa UMEHU TPaHCIOPTA.
* void setDscr( const string &idscr ); - YcTaHOBKa OMKUCAHUS TPAHCIIOPTA.
* virtual void setAddr( const string &addr ); - YcTaHoBKa agpeca TpaHCIIOpPTA.
* void setPrml( int vl ); - YcTaHOBKa NIEPBOTO PE3EPBHOIO MapaMeTpa.
* void setPrm2( int vl ); - YcTaHOBKa BTOPOTO PE3EPBHOTO TTapaMeTpa.
* void setToStart( bool val ); - YcTaHoBKa npu3HaKa «3amycKkaTb TPAHCIOPT».
* void setDB( const string &vl ); - YcranoBka agpeca 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 dYepe3 TpaHCHIOPT. Bpems oxunanus <time> COeTUHEHUS
YKa3bIBACTCSl B MHJIMCEKYHIAaX. <noRes™> UCIOIB3yeTCs MPOTOKOJIAMH JUISI MOHOIIOJIEHOTO OJIOKUPOBAHHUS
TPaHCIIOPTa Ha BpeMsl pabOThI C HUM U UCKJIIOUCHHS COOCTBCHHOM OJIOKUPOBKU (PYHKIIUECH.
* void messProtlO( XMLNode <&io, const string &prot ); - OtnpaBka naHHbIX B nepeBe XML <in>
4yepe3 TPAHCIOPT, UCIOJIb3Ys TPAHCIIOPTHBIN MPOTOKON <prot>.
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» TTipTransport &owner( ); - Tun Tpancrnopta — BIajeiel] UCXOASIIUM TPAHCIIOPTOM.

3amuménHbie aTPUOYTHI:
* bool run_st; - llpuzHak «3amymien.
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7. Iloacucrema “IIpoToK0JbI KOMMYHHUKAINIMOHHBIX MHTEP(pEucoB”
(TProtocolS)

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

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

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

TSubSYS. |

‘HacnenyeT:

ITy0in4HbIe MeTOBI:
* int subVer(), - Bepcus moacucTeMsl.
* AutoHD<TProtocol> at( const string &id ), - IlonkmoueHne K MOJIYJIIO IPOTOKoNa <id>.
» string optDescr( ); - JlokaiM3oBaHHAs TIOMOIIb IO OIIUSM KOMAHJIHOW CTPOKH H TapaMeTpam

KOH(pUTyparmoHHOTo aiina.

7.2. MoayabHblil 00beKT poTokoJia (TProtocol)

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

IIyOoiu4uHbIEe METOABI:

* virtual void itemListln( vector<string> &Is, const string &curlt = "" ); - CHOUCOK 3JIEMEHTOB
MIPOTOKOJIA JIJISl HHIUBHUIYyaTbHON aipecaliiyl B TPAHCTIOPTE.

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

* bool openStat( const string &name ); - IIpoBepka Ha OTKPBITOCTh BXOJSIIETO CEaHCA C YKa3aHHBIM
UMCHEM.

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

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

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

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

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

7.3. O0beKT ceanca Bxoasimero nporokosa (TProtocolln)

Hacnenyer: |7CntrNode.
Hacaenyercsi: |(O0beKkTaMu ceaHca BXOJISIIIETO MPOTOKOIA MOy el mogcucTeMbl «[IpoTokoIbD».

I[IyOoiu4unHbIEe METOABI:
» TProtocolln( const string &name ); - UHUIMAIU3UPYIOIIHNA KOHCTPYKTOP.

* const string &name( ); - VIMsl BXOAIIIETO CeaHca.
* const string &srcTr( ); - Anpec TpaHCIOPTAa-UCTOYHUKA OTKPBITHS NaHHOTO CeaHca BXOJSIIETO

IIPOTOKOJIA.
* void setSrcTr( const string &vl ); - YcTaHOBKa ajpeca TPaHCHOPTA-UCTOYHHUKA OTKPBITUS TaHHOTO

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

HECTPYKTYPUPOBAHHBIX JAHHBIX HA 00pabOTKY MPOTOKOIY.
» TProtocol &owner( ), - [IpoTokoa — Bajener BXOAIIETO CeaHca.
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8. Iloacucrema “Ilonb3oBaresibckue uarepgeiicor” (TUIS)

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

8.1. O0bexkT moacucremsol «llosb3oBaTenbckue narepgeiics» (TUIS)

‘HacnenyeT: ‘TSubSYS. ‘

I[IyOoiu4yHbIEe METOABI:
* int subVer('); - Bepcus moaCUCTEMBL.
* void subStart( ), - 3anmycK NOJICUCTEMBI.
* void subStop( ); - OCTaHOB IOJICUCTEMBI.
* AutoHD<TUI> at( const string &name ),

uHTepdeiica.
* static bool icoPresent( const string &inm, string *tp = NULL ); - IlpoBepka Ha HaJU4usi UKOHKU

<imm> B cTaHAapTHOW mupekropuu. VMg HMKOHKM yKa3biBaeTcsi 0e3 pacuimpenus. Pacmmpenue/tun

3arpy’KEHHOTO U300paKCHUsI TOMEIIACTCS B <tp>.
* static string icoGet( const string &inm, string *tp = NULL ); - 3arpy3ka u300pakeHust UKOHKU <inm>

U3 CTaHJAPTHON JTUPEKTOPHUH.
 static string icoPath( const string &ico, const string &tp = "png" ); - IlonHblii MyTh K UKOHKE,

BKJIIOYasi pabouyro AUPEKTOPHUIO.

- IlogkmroueHue K MOAYJIO IIOJB30BATCIBCKOI'O

8.2. Moy ibHbII 00bEKT M0JIb30BaTEILCKOT0 nHTEpdeiica (TUI)

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

3amuméHnble METOABI:
* void cntrCmdProc( XMLNode *opt ); - OGciy>)xuBaHre KoMaH1 MHTEpderica ynpaBIeHUs CHCTEMO.

3amuiénHbie aTpUOYThHI:
* bool run_st; - llpusnak "Momayns 3amyiiex".
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9. Iloacucrema “Cnenuanabnbie” (TSpecialS)

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

MOJICHCTEMBI MOYJIbHBIE OOBEKTHI crieruanbHbIX TSpecial.

9.1. O0bexT noacucrembl «Cnenuansubie» (TSpecialS)

‘HacneﬂyeT: ‘TSubSYS. ‘

I[IyOoiu4yHbIEe METOABI:
* int subVer('); - Bepcus moaCUCTEMBL.

9.2. MoayabHblil 00beKT cnienuaabHbIX (TSpecial)

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

3amuiéHHbIe aTPUOYTHI:
* bool run_st; - Ilpuznak «Momysb 3amymieH».
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10. IToacucrema “be3zonacnocts” (TSecurity)

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

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

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

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

I[My61u4HbIE METOBI:
* bool access( const string &user, char mode, int owner, int group, int access ), - IlpoBepka moctymna
JUIs TIOJIb30BaTeNs <user> ¢ MpaBaMU <mode> K pecypcy C BIajienblieM <owner> U IpyNIou <access>.
* void usrList( vector<string> &list ); - Cnucok nosip3oBatenen </ist>.
* void usrGrpList( const string &name, vector<string> &list ); - Cnucok rpymnn nojs3oBarenen </ist>,
B KOTOpBIE I10JIb30BATEIb <name> BKIIKOYEH.
* bool usrPresent( const string &name ); - IIpoBepka Ha HaJTM4ue YKa3aHHOTO MOJIb30BATENsS <name>.
* int usrAdd( const string &name, const string &db = "*.*" ); - JlobaBneHue MOIb30BATENS <name> C
xpanenueMm B bJ1 <db>.
* void usrDel( const string &name, bool complete = false ); - Ynanenue monb3oBarenst <name> C
BO3MO>KHOCTBIO TOJTHOTO YAQJICHUS <complete>.
* AutoHD<TUser> usrAt( const string &name ); - IlogkiatodeHne K Moib3oBaTento <name>.
* void grpList( vector<string> &list ); - Cnucox rpymnn noyib3oBateneit <list>.
* bool grpPresent( const string &name ), - IlpoBepka Ha HaTU4Me yYKa3aHHOW T'PYIIIBI TOJb30BaTEIICH
<name>.
* int grpAdd( const string &name, const string &db = "**" ); - JloGaBieHue rpymIibl MOJb30BaTEIICH
<name> ¢ xpanenuem B bJl <db>.
* void grpDel( const string &name, bool complete = false ); - YnaneHwe TpyINIbl MOIb30BATEICH
<name> ¢ BO3MOYKHOCTBIO ITOJTHOTO YAICHHs <complete>.
* AutoHD<TGroup> grpAt( const string &name ), - [lonkitoueHue K rpyInie nojap30Barene <name>.

10.2. O6bexT nmoan3oBates (TUser)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

ITy0inuHbIe MeTOABI:
» TUser( const string &name, const string &db, TElem *el ); - Ununmanu3upyomui KOHCTPYKTOP.
* const string &name( ); - IMs onb3oBatens.
* const string &IName( ); - IlomHoe UMs TIOJIb30BATEIS.
* const string &picture( ), - I300pakeHHE MOIH30BATEIIS.
* bool sysltem( ); - [Ipu3Hak CUCTEMHOTO MOJIb30BATEJIS.
* bool auth( const string &pass ), - [IpoBepka ayTeHTUYHOCTH TIOJIL30BATEIIS 110 TTAPOITI0 <pass™>.
 string DB( ), - Anpec BJ1 nons3oBarens.
* string thl(); - Anpec Tabmunpsl b/ nonas3zoBaTens.
* string fullDB( ), - TllonmHoe ums Tabauns! b/ mons3zoBaTens.
* void setLName( const string &nm ), - Y cTaHOBKa MOJHOTO UMEHU TOJI30BATENS B <nm>.
* void setPicture( const string &pct ); - YCTaHOBKa U300pakeHHS TI0JIb30BATEINIS B <pct>.
* void setPass( const string &pass ); - Y cTaHOBKa NapoJisi OJIb30BATENS B <pass>.
* void setSysltem( bool vl ); - YcTaHOBUTB NMIPU3HAK CUCTEMHOTO TIOJIb30BATENS B <v/[>.
* void setDB( const string &vl ), - YcranoBka aapeca b]l monp3oBaTens.
» TSecurity &owner( ); - Illoncucrema «be30MacHOCTbY - BIIaJIeJel] IOJIb30BaTEIS.
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10.3. O0bekT rpynnsi nosabs3osarenei (TGroup)
‘HacneuyeT: ‘T CntrNode, TConfig. ‘

IIy0oiu4ynbIEe METOABI:
» TGroup( const string &name, const string &db, TElem *el ); - UHuumanu3upyromuii KOHCTPYKTOP.
* const string &name( ); - VIMs Tpyninsl MOIb30BaTENCH.
* const string &IName( ), - IlonHoe UMs TpyNIBI NOJIB30BATENEH.
* bool sysltem( ), - [lpuzHak CUCTEMHOTO TIOJIb30BATEIIA.
 string DB( ), - Aapec B]l rpynmsl moib30BaTesiei.
» string thl( ); - Anpec Tabnuupl bl rpynnsl nonas3oBaresneil.
» string fullDB( ); - Ilomnoe ums Tabaunbl b/ rpynmel mons3oBareneii.
* void setLName( const string &nm ), - Y CTaHOBKa MOJIHOTO HMEHHU TPYIIIBI TIOJIL30BaTENCH B <nm>.
* void setSysltem( bool vl ); - YcTaHOBUTB NMIPU3HAK CUCTEMHOTO TIOJIb30BATENS B <v[>.
* void setDB( const string &vl ); - YcranoBka ajpeca b/l rpynnbsl nosib3oBartenei.
* bool user( const string &name ); - IlpoBepka Ha MPUHAJICKHOCTD MOJIH30BATENS K TPYIIEe <name>.
* void userAdd( const string &name ), - JlobaBieHue noab30BaTeNss <name> B TPYMILY.
* void userDel( const string &name ); - Y 1aneHue noJjib30BaTeNsl <name> U3 TPYMIIbL.
o TSecurity &owner( ); - Illoncuctema «be30MmacHOCTb) - BJIaJIEJICI] TPYIIIIHI MTOJIH30BATEICH.
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11. lloacucrema “Ynpapiaenune moayaamu” (TModSchedul)
[Toncucrema «YmpaBiieHue MOIyIsIMIY nipeacTaBieHa o0bekToM TModSchedul.

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

11.1. O6bekT noacucremsl «YnpasJjenue moayasamm» (TModSchedul)

‘Hacnez{yeT: ‘TSubSYS. ‘

Jdannbie:
CrpykTypa napopmanmu o paznensemoit ondiamoreke (struct — TModSchedul::SHD):
* void *hd; - 3aronoBok pazaensiemoit 6ubanorexu (ecnu NULL, To 6ubnamoreka mpucyTCcTBYET, HO
HE MMOJIKJIFOYCHA);
* vector<string> use; - CIUCOK MOJIKIIOYECHHBIX Moz[yneﬁ;
* time_t tm; - BpeMsi MOTUUKAUK OUOTHOTEKH;
* string name; - IOJTHOE UMSI/TTyTh pa3AeisieMon OMOIMOTEKH.

IMy61u4HbIE METOBI:
» string allowList( ); - Ciucok pa3penéHHbIX pa3aesieMbIX OUOIMOTEK (MOTYIEH).
* string denyList( ), - CIUCOK 3anpeIEHHBIX pa3esieMbIX OUOINOTEK (MOIYIEH).
* int chkPer( ), - Ilepnona mpoBepKH JUPEKTOPUU C MOAYIIAMU (CEK).
* void setAllowList( const string &vl ); - YcTaHOBKa CIIMCKA pa3pelIEHHBIX pa3jesieMbIX OMOIMOTEK
(Monymeii).
* void setDenyList( const string &vl ); - YcTaHOBKa CIIMCKa 3allpelIEHHBIX pa3lesieMbIX OMOINOTEK
(Monymneii).
* void setChkPer( int per ); - YCTaHOBKa IepHO/ia MPOBEPKU TUPEKTOpHH ¢ MoayysiMu (cek). Ecim
MEPUOANYHOCTh paBHA HYJb, TO MPOBEPKa Oy/IeT OTKIIIOUEHA.
* void subStart( ), - 3amyCcK TIOJICUCTEMBI.
* void subStop( ), - OCTaHOB TIOJICUCTEMBI.
* int loadLibS( ); - 3arpy3ka pasnenseMblx OHOTHMOTEK W WHUIMAIW3anus Mojxyied. Bospparmaer
KOJIMYECTBO 3arpy>KEHHBIX MOJIYJICH.
* SHD &lib( const string &name ), - llonydenne oObekTa pa3aenseMoit OuOINoTeKn <name>.
* void libList( vector<string> &list ); - Criucok paznensieMbIx Ouonmuorek <list>.
* int libLoad( const string &path, bool full ); - 3arpy3ka pa3zaensieMbIx OMOIMOTEK MO YKa3aHHOMY ITyTH
<path>. Bo3BpalaeTr KOJIMYECTBO 3arpy>KEHHBIX MOAYJIEH.
* void libAtt( const string &name, bool full = false); - TlonkmoueHne yKa3aHHOUM paszaenseMoit
oubimoreke <name>.
* void libDet( const string &name ), - OTKIIIOUECHUE pa3aensieMoi OnOInoTeKn <name>.
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12. KomnoneHThl 00beKTHOM Moaeau cucteMbl OpenSCADA

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

Wnes B menoM JOCTYMHO MpeCTaBlIeHa Ha puc. 7.

1. @yuxyua (c bubnuomexi)

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

Puc. 7. OcHoBa cpeasl nporpammupoBanus cuctembl OpenSCADA.

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

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

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

Hacanenyer: |TCntrNode

MO JISIMU U Y3JIaMHU CUCTEM, COACPKAIIINMHAU YHK HN JJIA 11 6JII/IKa I/II/IBO6’beKTHyK)
Hacaenyercs: Yy Y » coaepall pymi 2 y 1

MOJZEIb CUCTEMBI.

IMy61u4HbIE METOBI:
* TFunction( const string &iid ); - UTHUIIMAIM3UPYIOMIMI KOHCTPYKTOP (DYHKIHMH C UACHTH(PUKATOPOM

<id>.

* TFunction &operator=( TFunction &func ), - KonupoBanue QpyHKIIHii.
» string &id('); - Unentuduxatop QyHKIHH.

* virtual string name( ), - JlJokanuzoBaHHO€ UMs (YHKIIUH.

* virtual string descr(); - Onucanue QyHKIUH.

* bool startStat( ); - Cocrosiaue - « DyHKIHS 3amymeHa.

* intuse();

- CuéT4rK UCTIOTIH30BaHUS (QYHKIIHH.

* virtual void setStart( bool val ); - 3amyck/octanoB <va/> pyHKIHH.

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

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

* intioSize( ), - KonuuectBo mapaMmeTpoB QyHKIIUU.

* [0 *o(int id ), - Ilonydenne mapamerpa GyHKIHH 110 HHACKCY <id>.

* void ioAdd( 10 *io ); - lobaBneHue napamerpa QyHKIHH <i0>.

* int iolns( 10 %o, int pos ); - BcraBka nmapamerpa ¢dyHKImu <io> B MO3UIMI0 <pos>. BoszBpaiaer
pealibHOE TOJI0XKEHNE HOBOTO MapaMeTpa.

* void ioDel( int pos ), - Y nanenue mapamerpa GyHKIHH B IIO3ULIUN <pOS>>.

* void ioMove( int pos, int to ); - llepemenienre mapamerpa QYHKIMH U3 TTO3UIHA <pos> B TO3UIIHIO

to>.

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

* void valAtt( TValFunc *vfnc ); - Bbi3piBaeTcd OOBEKTOM KaJapa 3HadeHU <vfnc> B ciydyae
CBSI3bIBAHUS C (PYHKITHCH.

* void valDet( TValFunc *vfnc ); - BbI3bpiBaeTcs OOBEKTOM Kaapa 3HAUYCHUH <vfic> B cllydae

OTBSI3bIBAHUS OT (DYHKIIHUH.
* virtual void prelOCfgChange( ); - Bbi3biBaeTcs nepe]; i3MEeHeHHEeM KOH(PUTypauu QyHKIHH.
* virtual void postlOCfgChange( ), - Boi3pIBaeTcs mocie M3MEHEHHs KOH(Urypanuu QyHKITUH.

3amuiéHHbIe aTPUOYTHI:
 string mld; - Unentudukatop GyHKIUH.
* bool run_st; - [lpu3Hax - «3amymicHy.
* TValFunc *mTVal; - Ccpiika Ha OOBEKT 3HAYCHHWH, MCIOIB3YEMBIN JIi TECTUPOBAHUSA (DYHKIIHH.
MokeT 0TCyTCTBOBATb.
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12.2. O0bekT napamerpa pynkuuu (10)

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

®naru napamerpa (enum - 10::I0FIgs):
* [0::Default - pexxuM 1o YMOTYaHHIO (BXO);
* [O::Output - BBIXOJ;
* [O::Return - BO3Bpar.

Ily6m4HbIe 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 ), - KonupoBaHue napameTpoB GyHKITHH.
* const string &id( ), - Unentudukarop napamerpa QyHKIHH.
* const string &name( ); - JlokanuzoBaHHOE UMs NapamMeTpa PyHKIIUH.
* const Type &type( ); - Tun napamerpa QyHKITUH.
* unsigned flg( ), - ®naru napameTpa GyHKIUH.
* const string &def( ); - 3HaueHne TTO YMOIYAHHUIO.
* bool hide( ), - Ilpuznax - «CKpbITO».
* const string &rez( ); - PezepBHOE CBOMCTBO mapameTpa (PyHKITHH.
* void setld( const string &val ); - YcTaHOBUTB UieHTU(UKATOp B <val>.
* void setName( const string &val ); - YCTaHOBUTb UMs B <val>.
* void setType( Type val ); - YCTaHOBUTH THII B <val>.
* void setFlg( unsigned val ); - YcranoButhb Quaru B <val>.
* void setDef( const string &val ); - YCTaHOBUTH 3HaU€HHUE TI0 YMOJIYAHUIO B <val>.
* void setHide( bool val ); - Y cTaHOBUTB/CHSATH NPU3HAK - « CKPBITO».
* void setRez( const string &val ); - YCTaHOBUTb PE3E€PBHOE CBOMCTBO B <va/>.
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12.3. O0bekT 3Ha4yenus ¢pynknuu (TValFunc).

I[My61u4HbIEe METOBI:
* TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); -
Nannuanu3upyronmi KOHCTPYKTOP.
* string user( ), - Iloap3oBarenb, OT IMEHH KOTOPOTO UCTIOTHSIETCS (PYHKITHUSI.
* const string &vfName( ), - Mg 00beKTa 3HaUECHUH.
* bool blk(' ), - IlpuzHak - "bnokupoBanue n3MEeHEHU apaMeTpoB pyHKIUU".
* bool dimens( ), - [lpusnak - "U3mepsaTh BpeMsi BEIYUCIICHUS "
* bool mdfChk( ), - llpusnaxk - "[IpoBepka arpudyToB Ha MoaUDUKAIHIO".
* void setUser( const string &iuser ); - YCTaHOBUTH IOJIb30BATENs, OT MMEHH KOTOpOro Oymer
WCTIONHSATCS (DYHKITHSL.
* void setVfName( const string &nm ); - YCTaHOBUTH UMS OOBEKTA 3HAYCHUN B <nm>.
* void setDimens( bool set ) - YcranoBka/cOpoc <set> npusHaka - «/3MepsaTb BpeMsi BEIYUCICHHSD.
* void setMdfChk( bool set ); - crtaHoBka/cOpoc <set> mpm3Haka - "[IpoBepka arpuOyTOB Ha
MoauHUKaII".
* void ioList( vector<string> &list ); - Ciucok napametpoB QpyHKIuu <[ist>.
* int iold( const string &id ); - Illomyuenue uHekca napamerpa <id>.
* int ioSize( ), - O0l1ee KOTUYECTBO 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 ); - Ilpu3nak mapamerpa <id> - «MoauduupoBan».
* string getS( unsigned id ); - Illony4uts 3HaueHue (CTpOKa) mapamerpa <id>.
* int getl( unsigned id ), - Ilonyants 3Ha4eHuUE (11e710€) Mapamerpa <id>.
* double getR( unsigned id ); - [lonyunuTs 3HaYeHHE (BELIECTBEHHOE) MapameTpa <id>.
* TVarObj *getO( unsigned id ); - [lonyanuts 3HaYeHUE 00BEKTA Mapamerpa <id>.
* bool getB( unsigned id ),; - [lonyuuTs 3HaUeHUE (JIOTUYECKOE) MapaMeTpa <id>.
* void setS( unsigned id, const string &val ); - YcTtaHOBUTb 3HaueHue <val> (CTpoka) mapametpa <id>.
* void setl( unsigned id, int val ); - YcTaHOBHUTH 3HaUeHUE <val> (1enoe) mapamerpa <id>.
* void setR( unsigned id, double val ); - YcTaHOBUTb 3HaUeHHE <val> (BelECTBEHHOE) MapameTpa <id>.
* void setB( unsigned id, bool val ); - YcTaHoBUTh 3HaueHue <val> (Jiorudeckoe) nmapamerpa <id>.
* void setO( unsigned id, TVarObj *val ); - YctaHoBUTb 3HaueHNE <val> o0beKTa mapamerpa <id>.
* virtual void calc( const string &user = "" ); - BBIUHCIUTH OT MMEHHU IOJIB30BATENS <user> WU
MOJTb30BATEIsI, yCTAHOBJICHHOTO paHee.
* double calcTm( ); - BpeMs BbIUNCICHHUS.
* void setCalcTm( double vl ); - Innmanu3zanus BpeMEHH BBIYUCIICHUS 3HaUYCHUEM <v/>.
* TFunction *func(); - CBsi3aHHas QyHKIUA.
* void setFunc( TFunction *func, bool att_det = true ), - CBsi3aTh ¢ yKa3aHHOU QyHKIHEH <func>.
* virtual void prelOCfgChange( ), - BoI3bIBaeTcs niepe1 ©3MEHEHHUEM KOH(UTYpaIIiH.
* virtual void postlOCfgChange( ), - Be3bIBaeTcs ociie U3MEHEHUs1 KOHPUTypaluu.
* TValFunc *ctxGet( int key ), - [lonydenue KoHTeKCTa 715 Kitoua <key>.
* void ctxSet( int key, TValFunc *val ); - YcTaHOBKa KOHTEKCTa AJIs KIto4ya <key>.
* void ctxClear( ); - O4ncTKa KOHTEKCTa BEI30BOB BHEITHUX ()YHKIIHH.
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13. lannbie B cucreme OpenSCADA un ux xpanenue B bJ]
(TConfig)

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

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

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

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

13.1. O6bekT aannbix (TConfig)

Hacnenyer: |TValElem

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

IIyOoiu4uHbIEe METOABI:
» TConfig( TElem *Elements = NULL ); - IHUIIMaTU3UPYIOLMIUI KOHCTPYKTOP.
» TConfig &operator=( TConfig &cfg ); - KonupoBanue u3 <cfg>.
* void cfgList( vector<string> &list ); - Ciucok neMeHToB <[ist>.
* bool cfgPresent( const string &n_val ); - [IpoBepka Ha HaJTU4KE dIEMEHTa <n_val>.
* TCfg &cfg( const string &n_val ); - Ilonydenue snemenTa <n_val>.
» TCfg *at( const string &n_val, bool noExpt = false ); - Ilomyuenue ykazaTels Ha JIeMeHT <n_val>. B
cllydyae OTCYTCTBHUS DJIEMEHTa T'€HEPUPYETCsS UCKIIOUCHHE WM BO3BpAIIACTCS HYJIEBOW yKas3areib IPH
YCTaHOBKE <noExpt>.
* void cfgViewAll( bool val = true ); - YcraHoBKa/CHsAITHE TIPU3HAKA BUTUMOCTH JIJIsi BCEX DJIEMEHTOB.
* void cfgKeyUseAll( bool val ); - YcraHOBKa/CHATHE NpU3HAKA HUCIIOJIB30BAaHMs KiIIoya s BCeX
HJIEMEHTOB.
* 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 HUH(YOPMAIIMOHHOTO OMHMCAHUS HIEMEHTOB
KoH(urypanuu uist unrepdeiica ynpasiaenus OpenSCADA.
* void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = "root", const string &grp
= "root", int perm = 0664 ); - O6paboTka 3anpoco uHTepdeiica ynpasnenus OpenSCADA k anmemeHTam
KOHpUrypammm.
* bool noTransl( ), - llpusnak: «He BBINOJTHATH TpaHCIALUIO cooOIIeHui npu padore ¢ BJ1».
* void setNoTransl( bool vl ); - YcTaHOBKa NPU3HAKa BBITIOJHEHUS TPAHCIISIIUN COOOIICHUH.

3allII/IHIéHHI)Ie METOAbI:

* virtual bool cfgChange( TCfg &cfg ); - BbI3biBaeTcs B cilydae U3MEHEHUS COAECPKHUMOIO dJIeMEHTa
KOH(HUTypaIyH.
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13.2. Sluyeiika nannbix (TCIg)

JanHbIe:
Honomuurtensabie ¢uiaru k TFId (enum - TCfg::AttrFlg):
* TCfg::TransltText - nepeBOJUTH TEKCTOBBIC IEPEMEHHBIE 3aITUCH.
e TCfg::NoVal - ue oTpaxarb 3JeMeHT Ha 3HaueHue oobekTa TValue.
* TCfg::Key - ki0o4eBoe 1oJie.
» TCfg::Hide - aTpuOyT CKpBIT.

®maru 3ampocos (enum - ReqFlg):
* TFld::ForceUse - ®opcupoBaHue yCTAaHOBKH (pjara MCIIONB30BaHMS IJIEMEHTA NPU YCTAaHOBKE
€ro 3HAYCHMUS.

IMy6m4yHbIe METOABI:
* TCfg( TFld &fld, TConfig &owner ); - UHUIIMATU3UPYIOLIUI KOHCTPYKTOD.
* const string &name( ); - Ims siueiiku.
* bool operator==( TCfg &cfg ), - CpaBHEHHE sTUYCCK.
* TCfg &operator=( TCfg &cfg ); - KonupoBanue siueex.
* bool view( ), - llpusnak - «Slueiika BUAIMAY.
* bool keyUse( ), - Ilpuznak - «Mcnons3oBats Katou», s 3amnpocoB dataSeek() u dataDel().
* bool noTransl( ); - llpuzHak «OTKIIOYUTH MEPEBO» NpPEIHA3HAYCH JUISI OTKIIOUEHHUS MEXaHH3Ma
NepeBo/ia TEKCTOBBIX MIEPEMEHHBIX JUISI JAHHOM 3aITUCH Ha BPEMs OJTHOTO 3aIpoca.
* void setView( bool vw ); - YcTaHoBKa npu3Haka «Slueiika Bunuma» B <vw>.
* void setKeyUse( bool vl ); - YcranoBka npuszHaka «/Icronp30BaTh KI0Y» B <v/>.
* void setNoTransl( bool vl ); - YcTanoBka npuzHaka « OTKIIOUUTH IEPEBOIY.
» TFld &fld( ); - Kondurypanus saeiKu.
 string getSEL( char RqFlg = 0 ); - Ilony4dnTs 3HaueHue BBIOOPOYHOrO THMa C (araMu 3ampoca
<RgFlg>.
» string getS( char RqFlg = 0 ); - Ilomy4nTh 3Ha4eHHE CTPOKOBOIO TUIIA ¢ (hiiaramu 3arpoca <RqFlg>.
* double getR( char RqFlg = (0 ); - [lomyuynuTh 3Ha4YeHHE BEIICCTBEHHOTO THMA ¢ (paramu 3ampoca
<RgFlg>.
e int getl( char RqFlg = 0 ); - IlonyuuTts 3HaueHue 1e10ro TUma c (aaramu 3anpoca <RgFlg>.
* bool getB( char RqFlg = 0 ), - llony4uTh 3Ha4E€HUE JIOTHYECKOTO THIA ¢ (haramu 3ampoca <RgFlg>.
* string &getSd( ), - llony4uts npsMOI JOCTYN K 3HAYEHHUIO CTPOKOBOTO THUIIA.
* double &getRd( ); - [lomyunTh IpsIMOI AOCTYII K 3HAUYEHUIO BEIIECTBEHHOTO THUTIA.
* int &getld( ), - Ilony4uTh IPSIMOM TOCTYII K 3HAYEHUIO 1IEJIOTO THUTIA.
* bool &getBd( ), - llony4uth mpsMOI JOCTYN K 3HAYCHHIO JIOTUYECKOTO THUIIA.
* void setSEL( const string &val, char RqFlg = (0 ); - YCTaHOBUTHh 3HAY€HHUE BBHIOOPOYHOIO THUIIA B
<val> c¢ ¢naramu 3anpoca <RgFlg>.
* void setS( const string &val, char RqFlg = (0 ); - YCTaHOBUTh 3HAYEHUE CTPOKOBOTO TUNA B <val> ¢
(dbnaramu 3ampoca <RgFlg>.
* void setR( double val, char RqFlg = 0 ); - YCTaHOBUTb 3HAUE€HUE BEIIECTBEHHOTO THIMAa B <val> ¢
(dbnaramu 3ampoca <RgFlg>.
* void setl( int val, char RqFlg = 0 ); - YCcTaHOBUTb 3HaYECHHUE 1IeJIOT0 TUMa B <val> ¢ ¢uaramu 3anpoca
<RgFlg>.
* void setB( bool val, char RqFlg = () ); - YcTaHOBUTH 3HaYEHHE JIOTUYECKOTO THMA B <val> c ¢aramu
3anpoca <RqFlg>.

13.3. O0bekT cTpykTypbl AaHHBIX (TElem)

TTipParam, TControllerS, TTipController, a Taxxke MOIYIbHBIMUA OOBEKTAMH,

Hacaenyercs:
COBMEILAIOIIUMHU (QYHKIIMH XPAHEHUS CTPYKTYPHI.

Ily0anuHbIe MEeTObI:
* TElem( const string &name = ""); - Uannuanu3anus CTPyKTypbl ¢ yKa3aHHbBIM UMEHEM <name>.
» string &elName( ), - M5 CTpYKTYpBHI.
* void fldList( vector<string> &list ); - CHHCOK siueeK B CTPyKType <[ist>.
* unsigned fldSize( ); - Konn4ecTBo si4eeK B CTPYKTYpE.
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* unsigned fldld( const string &name), - [lomyuenue uHIEKCa TUSHKHU TI0 €€ MACHTUDUKATOPY <name>.
* bool fldPresent( const string &name ), - IlpoBepka Ha HAIMYUE YKA3aHHOU STUCHKH <name>.

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

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

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

* void valAtt( TValElem *cnt ); - BpI3pIBaeTCS aBTOMAaTHYECKH B CIIydae IMOAKIIOUYEHUS CTPYKTYpPHI K
XpaHWIUIY JaHHBIX <cnt>.

* void valDet( TValElem *cnt ); - BbI3pIBacTCS aBTOMAaTHYECKH B CIIydae OTKIIOUCHUS CTPYKTYPHI OT
XpaHWINIA JaHHBIX <cnt>.

13.4. flueiika cTpykrypbl 1aHnbIx (TF1d)

JlaHHbIC:
Tun stueiiku (enum — TF1d:: Type):
« TFld::Boolean(0) - noruyeckuii Tu,
« TFld::Integer(1) - 1eI0YNCICHHBINA THIT,
« TFld::Real(4) - BelIeCTBCHHBIN THIT,
« TFld::String(5) - CTPOKOBBI THIL.

@naru stueriku (enum - TF1d:: AttrFlg):
« TFld::NoFlag(0x00) - ¢iaru oTCyTCTBYIOT;
« TFld::Selected(0x01) - pexxum BEIOOPKH W3 TOCTYITHBIX 3HAYECHUH, BBIOOPOUHBIN THII;
« TFld::SelfFld(0x02) - co3naBath COOCTBEHHYIO KOITHIO ITOH STUCHKH,
« TFld::NoWrite(0x04) - HemoCTyImHA JJIs1 3aMKCH;
« TFld::HexDec(0x08) - 1enblif TUT: MIeCTHAAIATEPUIHOE TPEICTABIICHUE;
« TFld::OctDec(0x10) - 1enplil TUII: BOCBMEPUYHOE IPEICTABICHUE;
« TFld::DateTimeDec(0x20) - nensiii Tum: coaepxxut aary B UTC;
« TFld::FullText(0x08) - OJTHOTEKCTOBBIN, MHOTOCTPOYHBIN, PEKUM TECTOBOTO THUIIA;
« TFld::NoStrTransl(0x10) - He BBIITOIHATH EPEBOJT CTPOKOBBIX IEPEMEHHBIX.

Ily0anuHbIe MEeTObI:
» TFld(),; - Nauumanuzanus no yMOJI4aHHIo.
e 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 = "" ); -
Nuannmanuzanms ¢ ykazaHHOW KOH(Urypammei.
* TFld &operator=( TFld &fld ); - KonupoBanue siueviku u3 <fld>.
* const string &name( ); - Ims ssaeiiku.
* const string &descr( ); - Onucanue siueHKU.
* int len('); - Pa3mep 3HaueHUS SIYEUKHU (CUMBOJIOB B CUMBOJIbHOM TPEACTABICHUH).
* int dec( ); - Paamep ApoOHOM YacTH Il BEMIECTBEHHOTO (CHMBOJIOB B CHMBOJIBHOM IIPE/ICTABJICHHH ).
e Type type( ), - Tun sueiiku.
* unsigned flg( ), - ®naru sT4eKU.
* const string &def( ), - 3HaueHUE IO YMOTYAHUIO.
e string values( ); - Paboumii nguana3oH 3HAYCHUS WM TEPEYCHb BO3MOXKHBIX 3HAUCHUM MJIA
BBIOOpOYHOTO THMA (B BHE - "vI1;vI2;vI3").
 string selNames( ); - llepeuenp uMEH 3HaueHUH [UIsi BeIOOpouyHOTO THmMa (B BHue - "Value 1;Value
2;Value 3").
* const string &reserve( ), - Pe3epBHBIIi mapameTp.
* void setDescr( const string &dscr ); - YcTaHOBKa ONUCaHUs B <dscr>.
* void setLen('int vl ); - YcTaHOBKa pa3Mepa sueku B <v/>.
* void setDec( int vl ); - YcTaHoBKka IpoOHOM 4acTH JIJIsi BEIECTBEHHOTO, B <v/>.
* void setDef( const string &def ); - YcTaHOBKa 3HAYCHUS TI0 YMOJYaHUIO B <def>.
* void setFlg( unsigned flg ); - YcranoBka (naros B <flg>.
* void setValues( const string &vils ); - YcraHoBka paboyero auama3oHa 3HAYEHUS WIH TEPEeUHs
BO3MOXKHBIX 3HaUEHUH AJis1 BbIOOpouHOTo THMa (B BUae - "vI1;vI2;vI3") B <vis>.
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* void setSelNames( const string &slnms ); - YcTaHOBKa mepeyHsi UMEH 3HAYCHUU IS BBIOOPOYHOTO
tuna (B Buze - "Value 1;Value 2;Value 3") B <slnms>.

* void setReserve( const string &ires ); - YCTaHOBKa PE3epBHOTO MapameTpa B <res>.

* const vector<string> &selValS(); - Ciucox BapuaHTOB 3HAYCHH JIJI1 CTPOKOBOTO THIIA.

* const vector<int> &selVall(); - Cnrcok BapuaHTOB 3HAYEHHI JIJISI LIETIOTO THUIIA.

* const vector<double> &selValR(),; - Cnucok BapuaHTOB 3HaYEHUH ISl BEIICCTBEHHOTO THUTIA.

* const vector<bool> &selValB(); - Ciucox BapuaHTOB 3HAYCHUH JIJIS JIOTHYECKOTO THIIA.

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

o string selVI2Nm( const string &val ); - IlonyduTs BEIOpaHHOE UMS T10 3HAYEHUIO <val> CTPOKOBOTO
THUTA.

o string selVI2Nm( int val ), - Ilonyauts BEIOpaHHOE MM TIO 3HAYECHHIO 11EJI0T0 <va/> THma.

 string selVI2Nm( double val ); - Tlonyuutb BBIOpaHHOE MMS MO 3HAYEHHUIO <val> BEIIECTBEHHOTO
THUTIA.

» string selVI2Nm( bool val ), - Ilony4uThs BEIOpaHHOE UMS 110 3HAYEHUIO <Va@/> JTIOTUYECKOTO THIIA.

* string seINm2VIS( const string &name ); - Iloay4nTs 3HaU€HHE CTPOKOBOTO THUIA IO BHIOPAHHOMY
HUMEHU <name>.

 int selNm2VII( const string &name ); - IlonmyuynTh 3Ha4YE€HUE LIEJOrO TUIIA 1O BHIOPAHHOMY HUMEHHU
<name>.

* double seINm2VIR( const string &name ); - IlonyduTb 3HauUe€HHE BEUIECTBEHHOIO THIIA TIO
BBIOPAaHHOMY UMEHU <name>.

* bool seINm2VIB( const string &name ); - IlonydnTh 3HaUY€HHUE JOTUYECKOTO THIA IO BHIOpAHHOMY
HUMEHHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = "root”,
const string &grp = "root", int perm = 0664 ); - Co3naTh 31eMeHT (OpPMBI B COOTBETCTBUM C
rapamMeTpamu STYEHKH.

13.5. O0bexT ynpexaenust mpo cMeHy crpykrypsl (TValElem)

‘HacnenyeTCH: TValue, TConfig. ‘

3amuméHHbIe MEeTOAbI:
* virtual void detElem( TElem *el ); - YBegomiieHHe d3JeMEHTOM <el> KOHTEWHepa Mpo >KeIaHUE
OTKIIFOUUTHCSI.
* virtual void addFld( TElem *el, unsigned id ) = 0; - YBenmomiuenue npo no0OaBieHUE sSYCHKU <id>
eneMeHTa <el>.
* virtual void delFld( TElem *el, unsigned id ) = (; - YBenoMIeHHE TPO yHaJeHHUE SUCHKH <id>
eneMeHTa <el>.

13.6. fAueiika nannbix (TVariant)

/lanHbI€:
3HaveHHs OMMOKHU ISl pa3IMUHbBIX TUIIOB JaHHBIX (define):
« EVAL BOOL - 3navyenue omuOKY JOTHUECKOTo (2);
« EVAL INT - 3nauenue omubku nesnoro (-2147483647);
« EVAL REAL - 3nauenue ommbku BemectBeHHOro (-3.3E308);
« EVAL STR - 3nauenue omubku ctpokosoro ("<EVAL>").

Tunel nanapix (enum - TVariant:: Type):
« TVariant::Null - TNl TaHHBIX U JTaHHBIE HE YCTAHOBJICHBI.
« TVariant::Boolean - nornaeckuii Tun (boolean, 86wur).
« TVariant::Integer - uenourcneHHbd TN (integer, 326ur).
« TVariant::Real - BemectBennbiii Tun (double).
« TVariant::String - cTpoKa.
«  TVariant::Object - OOBEKT.

Ily0smuHbIe MeTOaBbI:
* TVariant( ), - KOHCTpYKTOp MO YMOJTYAHHIO.
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» TVariant( char ivl ); - KOHCTpYKTOp JJIs TOTUYECKOTO THUIIA.

* TVariant( int ivl ); - KOHCTpYKTOp IS IEJIOTO THUIIA.

» TVariant( double ivl ); - KOHCTpYKTOp JUIsl BEIIECTBEHHOTO TUTIA.

» TVariant( string ivl ); - KOHCTpYKTOp IJIs1 CTPOKH.

* TVariant( const char *var ); - KOHCTpYKTOp U1l CTPOKH.

» TVariant( TVarObj *ivl ); - KoHcTpyKTOp U1l OOBEKTA.

» TVariant( const TVariant &var ), - Konupyrouuiit KOHCTPYKTOP.

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

* TVariant &operator=( const TVariant &vr ); - KonmupoBanue o0beKTa.
* bool isNull(') const, - Ilpu3Hak TOro, 9T0 0OBEKT HE HHUITUHPOBAH.
* Type type( ) const; - Tumn 3HaUCHUS.

* void setType( Type tp ); - YcTaHOBKaA TUHA.

* bool isModify( ); - ®nar momudukanuu. CIyXUT B OOBEKTHBIX (DYHKIUAX IS WHIUKAIHAA
MOU(BUKAIH TTEPEMEHHBIX.

* void setModify( bool vl = true ); - YcranoBka ¢ara MoauduKanuu.
* char getB( ) const,; - [lonydeHue 3Ha4eHUs KaK JOTHIECKOE.

* int getl(') const; - IlonydyeHue 3HaueHHsI KaK LIEJI0T0.

* double getR( ) const; - [lonyueHnne 3HaUCHUSI KaK BEIIECTBEHHOTO.

* string getS( ) const; - Ilony4yeHne 3HaUE€HUS KaK CTPOKH.

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

* void setB( char val ); - YcTraHoBKa B 3HaY€HUE JJOTHIECKOTO.

* void setl(int val ); - YcTaHOBKa B 3HAYECHUE 1EJIOTO.

* void setR( double val ); - YcraHoBKa B 3HaUY€HHE BEIIECTBEHHOTO.

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

* void setO( TVarObj *val ); - YcTaHOBKa 00BEKTA.

13.7. lToab3oBareabcknit 00beKkT (TVarObyj)
TArrayObj‘

‘HacnenyeTcﬂ:

IMy61u4HbIE METOBI:
* TVarObj( ); - KoncTpyKTOD.
* int connect( ), - llonkatodeHne K 0ObEKTY.
* int disconnect( ); - OTKIIOYEHHE OT OOBEKTA.
* virtual void propList( vector<string> &ls ); - Cnucok cBoHcTB </s> 0ObeKTa.
* virtual TVariant propGet( const string &id ), - 3anpoc cBOicTBa 00beKTa ¢ UIACHTU(DUKATOPOM <id>.

* virtual void propSet( const string <&id, TVariant val ); - YcraHoBKa CBOWCTBa OOBEKTa C
UACHTUPHUKATOPOM <id> B 3HaUeHHE <val>.

* virtual string getStrXML( const string &oid = "" ),; - [IpeoOpazoBanme conep>KUMOT0 00BEKTa B TTIOTOK
XML.

* virtual TVariant funcCall( const string &id, vector<TVariant> &prms ); - Bb130oB QyHKIIUU 00BEKTA C
naeHTU(UKaTOpoM <id> M mapameTpaMu <prms>.

API cucremsr OpenSCADA 51



14. Uurepdeiic ynpaBjieHUs] CHCTEMON U JMHAMUYECKOE IePeBo
00beKkTOB cucTembl (TCntrNode)

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

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

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

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

- Web unrepdeiic koHpuryparuu;

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

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

* HUCHOJb30BAaHUE B POJIM MPOTOKOJIA JIJIs IOCTyIA K JaHHBIM OOBEKTOB U3 CETU;
 TPENOCTAaBICHHE CEPBUCHBIX (DYHKIMHI Ui JOCTyna TPETbUX NPWIOKEHUH M OTICNIBHBIX
koMIIoHEHTOB OpenSCADA k BHYTPEHHUM JJaHHBIM.

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

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

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

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

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

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

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

Becy oOMen c¢ wuHTepdeiicoM yrpaBieHHs MPOU3BOAUTCS mocpeAcTBoM si3bika XML. ITlpu stom
BHYTPEHHUII OOMEH BBINOJHSAETCS pa3oOpaHHO CTpykTypoil s3pika XML (DOM), a BHemHHA -
HOCPECTBOM IpeoOpa3oBaHMsl B IOTOK CUMBOJIOB ciioniHoro XML-daiina u o6paTtHo.

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

I'ne:
cmd - KOMaH/1a 3ampoca;
path - myTh K y3I11y WK BETBU y3I1a;
user - MOJIb30BaTEIh CUCTEMbI OT IMEHH KOTOPOTO HAIMPaBJIECH 3ampoc;
force - IpU3HAK BBITIOJIHUTH 3aPOC 0€3 MPeayIpe:KACHHS.

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

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

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

14.2. Ter uHGpOPMALMOHHON CTPYKTYPbI AJIs1 ONUCAHUSA IPYIII JOYEPHUX BETOK
CTPAHMIbI

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

00 - noctyn BooOIIe OTCYTCTBYET;

04 - mpUCYTCTBYET JOCTYII TOJBKO Ha YTECHUE;

02 - mpuUCYTCTBYET JOCTYN TOJIbKO Ha 3aluCh, OOBIYHO TAaKOE 3HAUYEHHE HE UMEET CMbICIA
IIOCKOJIBKY JOCTYIl Ha 3aIIMCh MOAPa3yMEBAET U IOCTYI HA YTCHHUE;

06 - mpUCYTCTBYET AOCTYIl 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 TPyNmoil 3JE€MEHTOB MOJHOCTHIO COBMAIAIOT C ACHCTBUSMU HaJ CHMCKOM BHU3YaJIbHBIX
snemMeHToB "list", 0 KOTOPOM HamKUCaHO HIKE.

14.3. Teru onucanus uHGOPMANMOHHOI CTPYKTYPbI HHTepdeiica ynpaBiieHUsI

Nudpopmannonnsie Teru ans  s3pika XML cocraBmstor  andaBuT  (GOpMUPOBAHHS — ONHMCAHUS
KOHQUTypalMOHHBIX JuanoroB. Komanna 3ampoca uH(OpPMALMOHHOW YacTH HMeeT BuA: <info
path="/TreePath" user="user"/>
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B pesynbraTe 3ampoca Oymer moiydeHa WH(POPMAIMOHHAS CTPYKTypa CTPAaHUIBI B COOTBETCTBUU C
MPUBWIETHSIMH YKa3aHHOTO TIOJIb30BATEIS.

14.3.1. Ter odoaacTu <area>

OO65acTH ONMHUCKHIBAIOTCS TEroM <area™> W MpeIHa3Ha4YeHbl JUIsl TPYNIUPOBKHU AJIEMEHTOB MO Pa3IMYHbIM
IMMPpU3HAKaM. O6nacTe MOXKET BKIIFOYAThH APYyruc S5JIEMCHTBI U 0o0JacTH. KOpHeBLIe o0Jactu (I)OpMI/Ip}IIOT
3aKJIaJIKU B TPEJCTABICHUH IOJB30BAaTEIbCKOrO HHTEpdeiica. K Tery Bo3MOKeH IOCTyN TOJBKO Ha
"greHne" UIn BUAUMOCTD, CJICA0BATCIbHO 3JICMCHT TPpHaJbl JOCTYIIA MOXXCT IPUHUMATD 3HAYCHUC 00, €CJIN
JIOCTYII OTCYTCTBYET, Wiu 04, eciiv IpUCyTCTBYET.

<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 paHHBIX

Tern, onuceIBaIoOIye JaHHEIC, CBEJCHBI B Ta0auIe 1.

Taoauua 1. Teru onuceIBaroOIne JaHHBIE
Ter Onucanue

<fld> HpOCTCﬁHIHC JaHHBIC CTPOKOBOTO, IEJIOI0, BEIECTBCHHOT'O U JIOTUYCCKOI'O TUIIOB.

<list> |Croucku ¢ JaHHBIMU CTPOKOBOTI'O, LICJIOT0, BCHICCTBCHHOI'O U JIOTUYCCKOT'O THUIIOB.

<table> |TabnuIpl ¢ JAHHBIMH B STYEHKAX CTPOKOBOTO, I[E€JI0T0, BEIIECTBEHHOTO M JIOTHYECKOTO THUITOB.
<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 ¥ Ha "3amuch', CIeJ0BATEIbHO 3JIEMEHT TPHUA/Ibl 1OCTyIa
MOJKET IIPUHUMATh 3HAYCHHUS:
00 - noctyn BooOII€ OTCYTCTBYET;
04 - npruCyTCTBYET NOCTYII TOJIBKO HAa YTCHHUE;
02 - mpuCYTCTBYET AOCTYN TOJIbKO Ha 3aluCh, OOBIYHO TAaKOE 3HAUYEHHE HE HUMEET CMbICIA
IIOCKOJIBKY JIOCTYII Ha 3aIIMCh MTOAPAa3yMEBAET U JIOCTYII HA YTECHUE;
06 - mpuCYTCTBYET JOCTYII X HA YTEHUE U HA 3aIIUCh.

Tumn snemenra, onucsiBaemoro Terom <fld>, ykaspiBaetcs atpudyrom <tp> (Tabmiuua 2).

Ta6auua 2. 3vayenus atpudyra <tp> rera <fld>.

Ter <tp> Onucanne
str CTpO?(OBI)II\/'I THII.
<fld id="host' dscr="Host name' tp="str"/>
dec I.Ienqe YHCJIO B IECATHYHOM MPECTABICHUU.
<fld id="debug' dscr="Debug level' tp="dec'/>
oct I_Ienog HHCII0 B BOCHMEPHIHOM MPE/ICTABICHUH.
<fld id='cr file perm'dscr="Make files permissions(default 0644)' tp="oct' len="3"/>
hex [eoe yKcio B MIECTHAIATEPHUYHOM MPECTABICHUU.
real BemectBennoe uuncio.
bool Hom‘qecmﬁ MIPU3HAK («falge»|”true").
<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'/>

Ta6auna 3. [{eiicTBUs Haa 3JIEMEHTOM, OITMCAHHBIM TeroM <fld>.

Onepanust HeiictBue
Onpoc 3anpoc: xomanna «get»: <get path="/fld _teg" user="user"/>.

p Pe3ynomam: oaATBEpKACHUE CO 3HAUCHUEM B TEKCTE TETa MU COOOIIEHUE 00 OmMOKe.
Moz mkars 3anpoc: xomanna "set": <set path="/fld teg" user="user">value</set>

Pesynemam: nonreepxaeHUe WM cO00IEeHne 00 onTnoKe.

3anpoc: xomannaa "SnthHgl": <SnthHgl path="/fld teg" user="user"/>
Pesynomam: oaTBEpIKIECHUE CO CIIMCKOM MPABUII ITOICBETKH CHHTaKCHCA!

3aHp00HpaBHH <rule expr="\b(if|else|for|while|in|using|new|var|break]|continue|

IIOACBETKH return|Array|Object)\b" color="darkblue" font weight="1"/>
CHUHTaKCHCa, IJId <rule expr="(\?|\:)" color="darkblue" font weight="1"/>

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

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

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

b) Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K Tery Bo3mMoykeH qocTym Kak Ha "uTeHue", Tak ¥ Ha "3amuch' (MOAM(UKALINIO), CICIOBATEIHLHO JIEMEHT
TpUaAbl JOCTYNA MOXKET MPUHUMATh 3HAUCHUSI:
00 - noctyn BOOOLIE OTCYTCTBYET;
04 - npuUCyTCTBYET IOCTYI TOJIbKO HA YTCHHUE;
02 - mpUCYTCTBYET JNOCTYH TOJBKO Ha 3allUCh, OOBIYHO TAaKOE 3HAUEHUE HE HMEET CMbICIIa
MIOCKOJIBKY JIOCTYII Ha 3aIIMCh MTOAPAa3yMEBAET U IOCTYII HA YTEHUE;
06 - TpUCYTCTBYET IOCTYI U Ha YTEHUE U HAa 3aIUCh.

Tum >1eMEHTOB B CIHCKE YKa3bIBaeTcs aTpuOyToM <ip>. 3HaueHus arpulOyra <ip> TpPUBEICHHI B
Tabymue 1.

Tabauuna 4. JleiicTBus HaJ CIIMCKOM.
Onepanust JeiicTrBue

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

Pe3yﬂbmam.' MOATBCPKACHUC C PE3YJIbTATOM B TCKCTC TCTra NI COO6IHCHI/I€ 00 oImmoKe.
Pesynbrar hopmupyercs B Buze:

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

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

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

</get>
3anpoc: xomanna “add”: <add path="/fld teg” user="user” id="tst”>Test</add>
JloGasiieHue Yuraercs, Kak J0OABUTh CTPOKY C UIACHTUPHUKATOPOM «tst» v 3HaUeHUEM «Testy.
CTPOKHU Ecnu crincok He MHIEKCUPOBAHHBIN, TO aTpUOYT id OTCYTCTBYET.

Pezynomam: nonreepxacHue win cooOmieHne 06 onmoke.

3anpoc: xomanna “ins”: <ins path="/fld_teg” user="user” pos="3" p_id="tstl”
id="tst”>Test</ins>
Yuraercs, Kak BCTABUTh CTPOKY ¢ UACHTHPHUKATOPOM «tst» U 3HaueHueM « Test» B
BcraBka ctpoku MO3UIIUIO 3 CO CTPOKOH «tstl». B ciiydae nnmekcHoro cnucka arpuoyt p_id
COJICPXKHT UACHTH(PHUKATOP, UHAYE - TEKCT CTPOKH. Eciu crimcok He
WHICKCUPOBAH, TO aTpUOyYT id OTCYTCTBYET.
Pezynomam: nonteepxaeHue win cooOmieHne 06 onmoke.

3anpoc: xomanna “del”: <del path="/fld teg” user="user” pos='3"id="tst'>Test</del>
VY nanenue Yuraercs, KaK yIaTUuTh CTPOKY € UAECHTH(PHUKATOpOM «tst» u 3HaueHueM «Test» B
CTPOKH no3unuu 3. Ecinu civcok He MHAEKCUPOBaH, TO aTpuOyT id OTCyTCTBYET.
Pe3ynomam: noaTBepkaeHue UIM cooOIeHne 00 ommoke.
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Onepanus

JeiicTBue

3anpoc: xomanna “edit”: <edit path="/fld _teg” user="user” pos='3"'p id="tstl' id="tst’
>Test</edit>
Yuraercs, Kak 3aMEHUTh CTPOKY B MO3ULIMU 3 ¢ uaeHtuduxkaropom "tstl" Ha

H3menenue
J— CTPOKY C HIICHTH(DUKATOPOM «tSty» 1 suadenneM «Test». B ciyuae
WHJICKCUPOBAHHOTO CIHUCKA aTprOyT p_id comepkut naeHTu(uKaTop, Ha4e -
TEKCT CTPOKHU. Ecii criricok He MHAEKCHPOBaH, TO arpuOyT id OTCYyTCTBYeT.
Pe3zynomam: moaTBepxaeHUe WK cooOIIeHne 00 ommnoKe.
Tepemernerie 3anpoc: xomanna “move”: <move path="/fld_teg” user="user” pos='3"to="'5"/>
cTpoKH Uutaercs, Kak IEPEMECTUTH CTPOKY C TTO3ULIMH 3 B TTO3UIIMIO 5.

Pe3zynomam: noaTBepxaeHne WK cooOIIeHrne 00 ommoKe.

¢) Ter <table>

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

K Ttery Ttabmuibt

U KOJIOHKaM OTJEJIbHO BO3MOKEH JOCTYIl Kak Ha 'dyTeHue", Tak W Ha

"3anuch" (MoaM(UKALINIO), CIEIOBATENBHO 3JIEMEHT TPHAbl JOCTYIA MOXKET MPUHUMATh 3HAUCHHSL:
00 - noctyn BOOOILIE OTCYTCTBYET;
04 - mpUCYTCTBYET JOCTYII TOJIBKO HA YTEHUE;
02 - mpUCYTCTBYET NOCTYH TOJBKO Ha 3allUCh, OOBIYHO TAaKOE 3HAUEHUE HE HMEET CMbICIIa
HOCKOJIBKY JIOCTYII Ha 3aIIMCh MOJIpa3yMeBaeT U 0CTYIl HA YTCHUE;
06 - npUCYTCTBYET AOCTYII U HA YTEHUE U HA 3aIIUCh.

Ecnu ykazan atpubyr <key> M B HEM NEepeUMCIIECHBI KIIOYEBBIE KOJOHKH, TO paboTa c Tabmuien
MEPEXOIUT B PEXKHUM aJIpecaliuyl 1o HACHTU(UKATOPAM KOJIOHOK U KITF0UaM.

Ta6auna 5. JleiicTBust HaJ TaOIHIICH.

Onepanus JeiicTBue
3anpoc: xomanna “get”: <get path="/fld teg” user="user” cols="0;2"
rows="100;1000"/>
Uwuraercs, kak moayduTh KoJoHKH 0-2 u ctpoku B HUX ¢ 100 mo 1000 Tabmuiib.
Peszynomam: TlogTBep)aeHUE C JAHHBIMH TAOJIUIIBI I COOOIIEHHE 00 OmmMoKe.
Pesynbrar opmupyercs B BUze:
<get path="/fld teg" user="user" cols="0;2" rows="100;1000"
rez="0">
<list id='0'"' tp='str'>
Ompoc <el id='100'>Sat Feb 21 18:04:16 2004</el>
</list>
<list id='1l"' tp='str'>
<el id='100'>SYS</el>
</list>
<list id='2"' tp='str'>
<el id='100'>*:(TSYS)Broken PIPE signal allow!</el>
</list>
</get>
Jlo6aBiienne 3anpoc: xomanna “add”: <add path="/fld _teg”’ user="user”/>
CTPOKH Pe3ynsmam: oATBEpKACHUE WU COOOIEHHE 00 OoLIHOKe.

BcraBka ctpoku

3anpoc: xomanna “ins”: <ins path="/fld teg” user="user” row="'3"/>
Yuraercs, Kak BCTaBUTh CTPOKY B no3uniuio 3. Komanna He pabotaet npu
ycTaHOBJIEHHOM aTpudyte <key>!

Peszynomam: moaTBepxkaeHUE WA COOOIICHNE 00 OMMOKeE.
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Onepanus HeiicTBue
3anpoc: xomanna “del”: <del path="/fld teg” user="user” row="'3"/> unn <del
V nanene path="/fld_teg” user="user” key id='Test’/> A KIOYEBOTO peKIMa
CTpoKn Uwuraercs, KakK YAQITHTh CTPOKY B TO3HIIMH 3 WM CTPOKY B TIO3UIIHH, TJIC
3Ha4YeHUE KOJOHKH <id> paBHO «Testy.
Peszynomam: moaTBepxkaeHUEe WA COOOIIeHNE 00 OmMOKe.
3anpoc.: komanga “move”: <move path="/fld_teg” user="user” row='3"to="'5"/>
[Tepememenue Yuraercs, Kak IEPEMECTUTh CTPOKY C TIO3HIIUH 3 B TO3UIHIO 5. JlaHHAs KoMaHIa
CTPOKHU He paboTaeT NpU yCTaHOBJICHHOM aTpuOyTe <key>!
Pezynomam: monteepxaeHue wim cooOiieHne 06 ommoke.
3anpoc: xomanna “set”: <set path="/fld teg” user="user” row="'3' col="id">Test</set>
unu <set path="/fld_teg” user="user” key id='Test' col="id">Test]l</set> nns
KITFOYEBOTO peKrMa
H3meHnTh Yuraercs Kak - yCTAHOBHUTD 3HaUCHHUE siUeiiku B cTpoke 3 u konoHke 'id' B «Testy»
STYCHUKY WJIA YCTAaHOBKA KOJIOHKH ¢ UMeHeM 'id' CTPOKH B MO3MIINY T/Ie 3HAUYCHHE KOJIOHKH
<id> paBHo 'Test' B 3Hauenue "Testl'. [IpakTruecku naHHast KOMaHa
MEPEUMEHOBBIBACT KIIOUEBOM AJIEMEHT YKa3aHHOU CTPOKH.
Pe3zynomam: noaTBepxkaeHNUE WK COOOIIeHNE 00 OmIMOKe.

d) Ter <img>
<img id='ico' descr='VkoHka cTpaumuis'/>
K tery Bo3MoxkeH A0cTyn Kak Ha "yTeHue", Tak ¥ Ha "3amuch", CIe0BATENbHO JIIEMEHT TPUAbl TOCTYIIA
MOKET MPUHUMATH 3HAYCHHUS:
00 - noctym BOOOIIE OTCYTCTBYET;
04 - IpUCYTCTBYET JIOCTYI TOJIBKO HAa YTCHUE;
(2 - TPHUCYTCTBYET IOCTYIl TOJHKO Ha 3aliCh, OOBIYHO TAKOE 3HAUYCHHE HE HMEET CMBICIIa
MOCKOJIBKY JIOCTYII Ha 3aMUCh MOAPAa3yMEBAET U IOCTYIl Ha YTEHUE;
06 - mpUCYTCTBYET IOCTYN W HA YTEHUE U HA 3aIKCh.

Ter mnpegHasHaueH HJs Tepenayn W300pakeHHWU KIWEeHTaM wuHTepdeiica ympasnenus. [loj
M300paKeHHUEeM MOTYT BBICTYINATh: MKOHKU CTpaHUI, rpa@UKd MAacCHBOB 3HAUEHUI M Jpyrue aHHbIE,
KOTOPBIE MOKHO TPEJICTaBUTh B rpapruecKoM BHUJE.

[Tomnep:kuBatOTCsT KOMaH/IbI 3aIPOCOB:
« <get path="/fld_teg" user="user"/>. — 3anpoc u300paxeHus;

Pe3ynbraTrom siBisieTcs MOATBEPKIEHUE C TaHHBIMU U300pa)KeHUs WK cO00IIeHue 00 oInoKe.
«  <set path="/fld _teg" user="user">img</set> — 3arpy3ka u300paKCHHUSI.

PesynpTaToMm siBIIsieTCS MOATBEPKACHUE UITH COOOIIeHHE 00 omMoKe.

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

K Ttery Bo3MOXXeH JOCTyn Kak Ha "uTeHMe" WJIM BHIUMOCThTOOCITY)KMBAaHHE 3alpOCOB, TaK U Ha
MOM(UKALMIO WIN BBIIIOJHEHHE KOMAH[bI, CIEI0BATENIbHO 3JIEMEHT TPUaAbl JOCTYNa MOXET NPUHUMATh
3nayenue 00, ecnu qocTynm OTCYTCTBYeT BooOie; 04, eciau KOMaHAy MOXHO yBHIETh; U 06, ecu KOMaHTy
MO>KHO MHULIUHUPOBATb.

Hpe,[[HaSHaLIeH I nepe€aadyu KOMaHd U HeﬁCTBHﬁ Y31y, a TAKKC MOXKCT HCIIOJIb30BATLCA IJIA CO3JaHUA
CCBbUIOK Ha ApYruc¢ CTpaHUIIbI. KOMaHI[I:I MOTr'YyT BKJIKOYATh MapaMETphI. HapaMeTpLI OITMCBIBAIOTCsA TCTOM
<fld>.

[TonnepkuBarOTCS KOMaH bl 3alPOCOB:
«  BrI130B KOMaHIbI:
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<set path="/fld teg" user="user"/>
<fld id="tm'>1023456244</f1d>
<fld id='cat'>*</fld>
<fld id='lvl'>2</fld>
<fld id="'mess'>Test mess</fld>

</set>

« 3arpyska CCbUIKHM Ha JPYTYIO CTPaHHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

Pe3ynpTaToMm siBisieTCs MOATBEPKACHUE UM cO0OLIeHHEe 00 ommoKe.

f) Berku (mouepHue y3JbI)

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

Berku omuceiBaroTcs OOBIYHBIM criickoM <list> co crnemmanbHbiMu aTpuOyramu tp='br'. Meroauka
3arpoca U Moau(UKaluK BETOK MOJHOCTHIO COBIAIAET C METOAUKON paboThl co criuckoM <list>.

14.4. Uepapxuyeckue 3aBUCMMOCTH HHPOPMANMOHHBIX 3JIEMEHTOB SI3bIKA
yIpaBJeHUs

IIpumep cTpaHHULBI y3I1a SI3bIKA YIIPABICHHUS:

<oscada_cntr>
<area 1id='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.mma 6. I/IepapXI/I‘-IeCKI/IC 3aBHUCUMOCTH I/IH(bOpMaLII/IOHHBIX QJICMCHTOB A3bIKA:

Copepxum
Ter Onucanue ATpudyTHI oe aep
KopneBoii aneMeHT id - uneHTuduKaTop; area, img,
CTpaHMIIBL. SIBISICTCS dscr - onrcaHue. branches
oscada_c |€IMHCTBEHHBIM U CITY>KUT
ntr JUTs IeHTH()UKAuu
MPUHAICKHOCTHU K S3BIKY
uHTEepdeiica yrpaBaeHHs.
branches KonTelinep rpynn id - npenTuduUKaTOp KOHTeHHEepa. PaBeH: br. grp
JIOYEPHUX BETOK y371a.
id - npe(UKC rpynmsl JOYEPHUX Y3JI0B B CUCTEME;
grp ['pynna nouepHux y3mnoB. |dscr - onmucaHue rpyMIbl BETOK;
acs - ONIMU JOCTyTA.
id - upenTuduUKaTOP; area, fld
I'pynmupoBka ’ L
area PYILIHP dscr - OIicaHue; list, table,
CTaHIAPTHBIX TETOB. .
acs - ONIMU JOCTYTA. comm, img
id - unenTuuKaTop; fld
dscr - OIiCaHue;
comm  Komannsl y3my. help - momo1k IO KOMaH/E;
tp - TUN KOMaHwI (Ink - ccplnka);
acs - ONLMU JOCTyTA.
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Conep:xum

Ter Onucanue ATpuOyTHI oe

id - unenTuduKaTop;
dscr - onicanue;
help - momorp;
acs - OTIAH JIOCTYTIA.
Ip - TUII DJIEMEHTA:
str(len, dest, cols, rows(SnthHgl)) - cTpOKOBBIIt
JJIEMEHT;
dec(len, max, min, dest) - nenoe 4ucio B
JECSITHIHOM TPE/ICTABIICHNH,
oct(len, max, min, dest) - en0O€ YUCIO B
BOCBMEPUYHOM IPE/ICTABICHHIH;
hex(len, max, min, dest) - 1en0€ YUCIIO B
[IECTHAIIATEPUIHOM;
real(len, max, min, dest) - BeIIeCTBEHHOE YHUCIIO;
bool - noruueckuii MpU3HaK;
time - Bpemsi/nata B cekynaax (ot 01/01/1970).
Casi3Hble:
len - nnuHA 3HaYEHUS (CHMB.);
min - MUHUMYM 3HA4E€HUS,
max - MaKCUMyM 3HAYCHUS;
cols - KOMMYECTBO KOJIOHOK;
FOWS - KOJIMYECTBO CTPOK;
dest - crioco0 BBoOJA:!
data - nctounuk OMHAPHBIX MaHHBIX (base64).
select(select) - BBIOOPHBI THTI;
sel_ed(select) - BRIOOpHBIN THII C
BO3MOYXHOCTBIO PEIaKTUPOBAHHUSI.
select - MyTh K CKPBITOMY CITHCKY;
sel list - cTaTHYECKUN CITUCOK (pa3aenuTensb ';');
sel id - craTHYEeCKUI CITUCOK UACHTU(PHUKATOPOB
(pazmenurens ;).

d Omnucanue JaHHBIX
CTaHJIAPTHBIX THIIOB.

id - upenTuduKaTop;
dscr - onncaHue;
help - momoI1k 1O CIHUCKY;
acs - OMIMU JOCTYTIA.
tp - kak B <fld> kpome:
br(br_pref) - nouepHue y3isbl.
idm - napexkcupoBanHblii cincok (0[1);
Cnucok TaHHBIX s_com - cnocoOwl Moupukauu crnucka [add][,ins]
CTaH/IaPTHBIX TUIIOB. [,edit][,del]:
add - no6GaBIATH CTPOKH;
ins - BCTaBJATh CTPOKH;
edit - MOTU(UIIPOBATH CTPOKH;
del - ynansiTh CTpOKH.
Casi3Hble:
br_pref - npedukc 10UepHUX Y3IIOB;
dest - kak B <fld>.

list

id - nneHTuduKaTOP; list
dscr - OIACaHUE;

help - nomo1p mo TabIuIE;
Tabnuia TaHHBIX P m 1S
table acs - oMU JTOCTYTIA;

CTaHJAPTHBIX TUIIOB. .

key - ximoueBbie konoHKH (key=«id,name,per»);
cols - mepeueHb KOJIOHOK B aTpuOyTe 3a1poca;
rows - TUarna3oH CTPOK B aTpuOyTe 3ampoca;
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Conep:xum

Ter Onucanue ATpuOyTHI oe

s_com - cnioco6b! Moaudukanuu Tabmuis! [add][,del]
[,ins][,move]:

add - no6GaBAATH CTPOKH;

ins - BCTaBJIATH CTPOKH;

del - ynansTh CTpOKH;

move - TIepeMelIaTh CTPOKH.

id - uneHTupuKaTop;

dscr - oncaHue;

help - momo1Ib 10 U300paKEHUIO;

acs - OTINH JOCTYTIA;

h_sz - TOpU30HTAIILHOE OTPaHUUCHHE;
V_SZ - BEpTUKAIBHOE OTPaHUYCHHE.

img N3obpaxenue.

14.5. O0bekT y3i1a tuHamudeckoro aepesa (TCntrNode)

‘HacnenyeTcsI: ‘BCGMI/I JMHAMUYECKAMH ¥ YIIPABIIEMbIMUA 00BEKTaMHU TPSMO WIIH Ye€pe3 TIOTOMKOB.

JlaHHbIE:
HimMeHnoBaHHbBIE TIpaBa JOCTYMA K 37eMeHTaM yrpaieHus (define):
« R R R (0444) - noctyn BceM TOJIbKO HAa YTEHHUE;
- R R (0440) - noctyn Ha YTeHHE TOJIKO BJIAJETbILy U TPYIIIE;
- R (0400) - nocTyn Ha YTEHUE TOJILKO BJIAJIETBILY;
o RWRWRW (0666) - mOTHBIN TOCTYII JIJISl BCEX;
« RWRWR_(0664) - monHblii 1OCTYII BJIaAEJbIly U IPYIIE, a BCEM OCTAJIbHBIM TOJIKO HA YTEHUE;

« RWR R (0644) - nonHblil 10CTyN BiaJeNblly, a TPYIIE U BCEM OCTAJIbHBIM TOJIBKO HA YTEHUE;

« RWR (0640) - moMHBIA AOCTYN BIAJETBIly, TOJIHKO HA YTECHUE - TPYNIE M 3aKPHIT BCEM
OCTaJIbHBIM;
- RW (0600) - MOTHBIN TOCTYII BIIAJEIBILY, a TPYIIIE U BCEM OCTAIbHBIM 3aKPBIT.

@naru nuHamudeckoro y3na (enum TCntrNode::Flag):
« TCntrNode::MkDisable - orknrouenue (0);
« TCntrNode::Disable - otxntouen (1);
« TCntrNode::MkEnable - Bkmouenue (2);
« TCntrNode::Enable - BxnroueH (3);
« TCntrNode::SelfModify - npusnak moaupukanuu y3na (0x04).

®daru pexXxuMOB BKITFOUeHUs/oTKIIIoueHHs y3ia (enum TCntrNode::Flag):
« TCntrNode::NodeConnect - noaKItoueHUE y37a;
« TCntrNode::NodeRestore - BOCCTAaHOBIICHHE TTOJKIIOUCHUS y371a;
« TCntrNode::NodeShiftDel - npu3HaK ynajaeHus y3ja OTI0XEHO.

@naru mogudukanuu y3na (enum TCntrNode::ModifFlag):
« TCntrNode::Self - nanubiii y3en MoauUIIMPOBaH;
« TCntrNode::Child - moguuIupoBaHbl T0UYEpPHUE Y3IIbI;
« TCntrNode::All - moguduMpoBaH JaHHBIN y3€I U JOUYEpPHUE.

IMy6am4HbIe METOABI:

* TCntrNode( TCntrNode *prev = NULL ); - VNHunmanuzamnusi ¢ yKa3aHHEM POAMTEIIBCKOTO Y3ia
<prev>.

* virtual TCntrNode &operator=( TCntrNode &node ); - BupryanbHas QyHKUHS KONHUPOBAHUS Y3JIOB
JTMHAMUYECKOTO JIepeBa.

* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ); - Komanga paboTsI ¢
UHTEepQEcOM yrpaBlieHUs] CUCTEMBL. [loAnepKUBAOTCS TPAHCIOPTHBIE MEPEXOAbl MO MOJHOMY ITyTH
Buza: </sub_Security/usr root/%2fgen> rae %2fgen 3akopOBaHHBINA BIOKEHHBIN MyTh K KOHKPETHOMY
TTOJTEO CTpaHMUIIBI (/gen).

 static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); - Ilonmyduenue y3na
XML no 3nauenuto atpubyra 'id' <n_id>. Ilognepxxusatotcs 3anpocsl XML y3na no noiaHoMy myTH K

API cucrembr OpenSCADA 61



Hemy Buaa (nodel/node2/node3).

» static XMLNode *ctrMkNode( const char *n_nd, XMLNode *nd, int pos, const char *req, const string
&dscr int perm=0777, const char *user="root", const char *grp="root", int n_attr=0, ... ); -
JloGaBnieHre AieMeHTa yIpaBIIEHUS Ha CTpaHUIy. BO3MOXHO yKa3aHHWE MHOXKECTBA JIOTIOHUTEIBHBIX
aTpuOyTOB B KOJIMUECTBE <n_attr> B BUJE: <aTpuOyT1>,<3HaueHuil1>,<atpubyr2>,<3HayeHUn2>,... .

* bool ctrRemoveNode( XMLNode *nd, const char *path ); - Y naneHnue 3neMeHTa ynpaBieHus <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 JUHAMUYECKOW KOMaHbl <cmd> 1 HAIU4YUE TpaB Ha €€ UCIIOIIHEHUE.

* virtual Res &nodeRes( ); - Pecypc ucnoisb3oBaHus y3ia.

* virtual const string &nodeName( ), - Im1 y3na.

* string nodePath( char sep = 0, bool from root = false ); - [lony4eHne MOJHOTO MyTH K Y3y, HAYUHAS
C KOpHS <from_root>, u UCIIONb3Ys PA3JACIUTENb <sep> WA OOBIYHYIO 3aIHCh ITYTH.

* void nodeList( vector<string> &list, const string& gid = "" ); - Cnucok go4epHUX y310B <[ist> B
yKa3aHHOU rpyre <gid>.

* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ); -
[onkmroueHue K T0UYepHEMY Y3ITy.

* void nodeDel( const string &path, char sep = 0, int flag = 0 ); - Y aanenue y3ia Mo ero NoJHOMY IyTH.
* static void nodeCopy( const string &src, const string &dst, const string &user = "root" ); -
KonupoBaHue y3710B JUHAMUYECKOTO JIEPEBa.

» TCntrNode *nodePrev( bool noex = false ); - Anpec poIUTEIbCKOTO y3Ja.

* char nodeFlg( ); - ®naru y3na.

* char nodeMode( ), - CoctosiHue y3na.

* unsigned nodeUse( ); - KonmnuecTBO MOJKIIOUEHHUH K Y3IIy.

* unsigned nodePos( ), - [lonoxeHne JaHHOTO y3J1a B KOHTEHHEpe y3Ja-Biajeibiia. JloCTOBEPHO TOJIBKO
JUTSL YIIOPSIZIOYCHHBIX KOHTEHHEPOB.

* int isModify( int mflg = TCntrNode::All ), - [IpoBepka hakTa MmonuduKanuu y3jiaa WK BETBU y3JIOB.

* void modif( ); - YcTanoBKa npu3HaKa MOAU(DULIMPOBAHHOCTH y3I1a.

* void modifG( ), - YcraHOBKa Npu3HaKa MOAU(DHUIIMPOBAHHOCTH BETBH Y3JIOB.

* void modifClr( ); - OuncTtka npru3HaKa MOAUGUIIMPOBAHHOCTH y3JIa.

* void load( bool force = false ); - 3arpy3ka y3j1a TMHAMHYECKOTO JcpeBa.

* void save( ); - CoxpaneHue y3ia JTMHAMHYECKOTO JIepeBa.

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

* void AHDDisConnect( ), - OTKIIO4eHHE OT y371a (0OCBOOOXKIEHHE pecypca).

* virtual TVariant objPropGet( const string &id ); - 3anpoc CBOWCTBa y3/1a Kak IOJb30BaTEIbCKOIO
00BeKTa.

* virtual void objPropSet( const string <&id, TVariant val ); - YcCTaHOBKa CBOWCTBa y3Ja Kak
MOJIb30BATEIBCKOTO OOBEKTA.

* virtual TVariant objFuncCall( const string &id, vector<TVariant> &prms ); - Bb130B GhyHKIIUM y371a
KaK MOJIb30BaTENbCKOTO 00BEKTA.

3amunéHabIe MeTOALI:
* virtual void cntrCmdProc( XMLNode *req ); - ®yHKuusi 00CTy)KUBaHUS 3ampocoB HHTEpdeiica
yrpasieHus. JJomkHa epeonpenensaThes Y TOTOMKA.
* void nodeEn( int flag = 0 ); - BxntoueHue y3na.
* void nodeDis( long tm = 0, int flag = 0 ),; - OTKIIOYEHHE y371a ¢ TIepeaayueit iara.
* void nodeDelAll( ); - OuncTKa Bcex KOHTEHHEPOB C TI0UEPHUMH Y3JIaMH.
* void setNodePrev( TCntrNode *node ), - YCcTaHOBKa POJUTEILCKOTO y3Jia B <node>.
* void setNodeMode( char mode ); - YcTaHOBKa COCTOSIHHS Y371a.
 virtual AutoHD<TCntrNode> chldAt( int8 t igr, const string &name, const string &user = "" ); -
[TonknroueHue Kk JoUYepHEMY Y3y <name> KOHTEeUHepa <gr> MOJb30BaTeNs <user>.
* void chldList( int8 _t igr, vector<string> &list ); - COMCOK NOYEepHHUX Yy3JI0B <[ist> B yKa3aHHOM
KOHTEHHepe <gr>.
* bool chldPresent( int§8_t igr, const string &name ); - IlpoBepka Ha NPUCYTCTBHE YyKa3aHHOTO
JIOYEPHETO y3J1a <name> B KOHTEUHEpEe <gr>.
* void chldAdd( int8 t igr, TCntrNode *node, int pos = -1 ); - JlobaBieHue novyepHero ysia <node> B
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KOHTEHHEp <gr> U NMO3ULHUI0 <pos>.

* void chldDel( int8 t igr, const string &name, long tm = -1, int flag = 0, bool shDel = false ); -
VY naneHue godepHero ysina <name> U3 KOHTeHepa <gr> ¢ ¢iarom <flag>.

* int8 t grpSize( ); - KomnuecTBO KOHTEHHEPOB C IOYEPHUMHU y3JIaMHU.

* int8 t grpld( const string &sid ); - IlonyyeHue uHeKca rpymibl M0 e€ UACHTUPHUKATOPY.

* GrpEl &grpAt(int8 tid ); - JlocTyn K CTPYKType TPYIIIHL.

* unsigned grpAdd( const string &id, bool ordered = false ); - JloGaBneHHe KOHTEHHEpa MOYEPHUX
y3JI0B ¢ mpedukcoM <id> W BO3MOXKHOCTBIO YIOPSIOYEHHOTO XpaHeHusi <ordered>. Bo3Bpaiaer
UACHTHU(QHUKATOP HOBOTO KOHTEIHHEpA.

* virtual void preEnable( int flag ); - YnupexaeHue o MOAKITIOUYCHUU. BbI3pIBaeTcs mepen pealbHbIM
TIOJTKITFOYCHUEM.

* virtual void postEnable( int flag ); - YupexaeHue o NOIKIIOUYEHUH. BbI3bIBaeTCs Mocie peaqbHOro
TIOTKITFOUEHHUSL.

* virtual void preDisable( int flag ); - YupexaeHue o OTKIIOUEHUU. BhI3bIBaeTCS mepes peaibHBIM
OTKITIOYECHHUEM.

* virtual void postDisable( int flag ); - YupexaeHue o OTKIIOUYCHHH. BBI3bIBaeTCS TOCIE peasbHOTO
OTKJIIOUEHUS (Tepe]] yAAJICHUEM).

* virtual void load ( ); - ®yHKUHS BBI30Ba 3arPy3KH y3j1a y MOTOMKA.

* virtual void save_('); - ®yHKIIHsI BbI30Ba COXPAHEHUS y371a Y IOTOMKA.
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15. XML B cucrteme OpenSCADA (XMLNode)

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

15.1. XML-ter (XMLNode)

Jlannble:
Onuun ¢pynkumu reneparn XML-¢aitna (enum - XMLNode::SaveView):

« XMLNode::BrOpenPrev - BCTaBIIATh KOHEI] CTPOKH Mepe TErOM OTKPBITHS;
« XMLNode::BrOpenPast - BCTaBIATh KOHEL CTPOKU MOCJIE TEra OTKPBITHS;
« XMLNode::BrClosePast - BCTaBJISITh KOHEI] CTPOKHU TOCJIE T€Ta 3aKPbITHUS;
« XMLNode::BrTextPast - BCTaBISATh KOHEIl CTPOKH TTOCJIC TEKCTA TEra;
« XMLNode::BrPrclnstrPast - BCTaBISATh KOHEI] CTPOKH TOCJIE€ BEIYUCIUTEIHHON HHCTPYKIIUH;
« XMLNode::BrAllPast - BCTaBASATh KOHEI CTPOKH TOCTIE BCEX DJIEMEHTOB.
« XMLNode::XMLHeader - BcTaBnsATh Xml-3arojo0BoK ¢ BepcHeH.
« XMLNode::MissTagEnc - nponycKkaTh KOIUPOBaHNUE UMEH TETOB.
« XMLNode::MissAttrEnc - nponyckaTh KOJUPOBaHUE UMEH aTPHOYTOB.

IIyOoiuuHbIEe METOABI:
* XMLNode( const string &name = "" ); - Ununmanusanus tera ¢ UMeHeM <name>.
* XMLNode(const XMLNode &nd), - Konupyromnuit KOHCTPYKTOP.
* XMLNode &operator=( const XMLNode &prm ), - KonupoBanue Betku XML-nepeBa uz <prm>.
* string name( ) const; - Ims Tera.
* XMLNode* setName( const string &s ), - Y cTaHOBKa IMEHU TeTa B <s5>.
* string text( ) const; - Tekct Tera.
* XMLNode* setText( const string &s ), - YCcTaHOBKa TEKCTa Tera B <s>.
* void attrList( vector<string> & list ) const, - Cnucok atpuOyToB </ist> B Tere.
* XMLNode* attrDel( const string &name ), - Y nanenue arpubyra <name>.
* void attrClear( ); - Ounctka aTpuOyTOB Tera.
* string attr( const string &name ) const, - llomyuenue arpudbyra <name>.
* XMLNode* setAttr( const string &name, const string &val ); - YcraHoBka/co3maHue aTpuOyTa
<name> co 3HaueHHEeM <val>.
* void prcinstrList( vector<string> &list ) const, - CHICOK UCTIOTHUMBIX HHCTPYKIIUNA <[ist> B Tere.
* void prclnstrDel( const string &target ); - Y naneHue HCIOIHUMOM HHCTPYKIMU <target™> W3 Tera.
* void prcinstrClear( ); - OuncTKa UHCTPYKIIHI Tera.
» string prclnstr( const string &target ) const, - [lonydeHue UCTIOJIHUMON MHCTPYKITUHU <target> Tera.
* XMLNode* setPrcinstr( const string &target, const string &val ); - YCTaHOBKAa WCIIOJTHUMOUN
HHCTPYKIIMU Tera <target>.
* void load( const string &vl ); - 3arpy3ka/napcuar XML-daiina.
» string save( unsigned flgs = 0 ); - Coxpanenue/coznanne XML-¢aiina ¢ mapamerpamu
dbopmatupoBanus <flgs>.
* XMLNode* clear( ); - Ounctka Tera (peKypCHUBHO, BKIIIOYAs BCE BIIOKCHUS).
* bool childEmpty( ) const; - IIpoBepka Ha OTCYTCTBHE BJIOKEHHBIX TETOB.
* unsigned childSize( ) const,; - KonnuecTBo BIOKEHHBIX TETOB.
* void childAdd( XMLNode *nd ); - JlobaBneHune BIOKEHHOTO TeTa.

* XMLNode* childAdd( const string &name = "" ); - JloGaBneHne BIOKEHHOTO Tera.
* int childIns( unsigned id, XMLNode *nd ), - BcTaBka BIOKEHHOTO Tera B MO3UIUIO <id>.
* XMLNode* childIns( unsigned id, const string &name = "" ); - BcTaBka BII0O)XEHHOTO Tera ¢ UMEHEM

<name> B MO3ULUIO <id>.

* void childDel( const unsigned id ); - Y nanenue BI0XK€HHOTO Tera <id>.

* void childDel( XMLNode *nd ), - Y nanenue BI0>K€HHOTO Tera 1o ero aapecy <nd>.

* void childClear( const string &name = "" ), - O4ncTKa BIOXXEHHOTO TeTa <name>.

* XMLNode* childGet( const int, bool noex = false ) const; - IloayueHue BIIOXEHHOTO Tera IO
MOPSTKOBOMY HOMEDY.

* XMLNode* childGet( const string &name, const int numb = 0, bool noex = false ) const; - IlonyueHue
BIIO’)KEHHOTO <numb> TOPSAIKOBOTO Tera MO HMMEHU Tera <mame>. <noex™> YyKa3blBaeT Ha 3alpeT
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TeHepalliy UCKIIOYECHHUS B ClTydae OTCYTCTBUS Tera.

* XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const,; - IlonyueHue
BJIOXKEHHOT0 <numb> MOPSKOBOI0 Tera 110 3HaUeHUI0 <name> aTpudyra <attr>. <noex> yKa3bIBaeT Ha
3aIpeT TeHepaIuy UCKITIOYECHUS B CITydae OTCYTCTBUS Tera.

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

bonbmmHcTBO y3710B M noacuctem cucreMbl OpenSCADA SBASIOTCS AMHAMUYECKUMHU, T.€. OIYCKAIOT
co3naHue/ynaneHue/KoHpurypanyuio B mporecce  (DYHKIMOHMPOBAHUS ~ CHUCTEMBI. Y UUTHIBas
MHOTOMIOTOYHOCTh CHCTEMBbI, JaHHAas (YHKIMOHAJIHHOCTh HAKIA/AbIBA€T JKECTKHE TpeOOBaHUS K
CUHXPOHU3ALMU TOTOKOB. [l CHHXpPOHM3ALMU B CUCTEME MCIIONB3YIOTCS PECypChl, (PYHKIIMU KOTOPBIX
Jokanu3oBaHbl B 00bekTax <Res> m <ResAlloc>. O0wvexT <Res> mpemocTaBisieT XpaHMJIMILE pecypca,
npeaycMaTpuBaroIero (GyHKIUU 3aXBaTa/OCBOOOXKACHUS HAa YTeHHE W 3amuch. B oOwvekTe <ResAlloc>
peanu3oBaHbl  (QYHKIMM  aBTOMaTHYECKOIO  OCBOOOXKIEHMsS  pecypca. ABTOMaTHYECKUH  pecypc
MOJPa3yMeBaeT CO3/IaHUE JIOKAIBHOTO OOBEKTa pecypca ¢ aBTOMATHYECKUM €ro OCBOOOXKICHHEM MpU
pazpyuieHuu (B Aectpykrope). Mcrnonb30BaHne aBTOMaTHUECKUX PECYPCOB 3HAUUTEIBHO YIPOLIaeT paboTy
C pecypcaMu IIpU UCIIOJIb30BaHUN UCKIFOYEHUH.

JIro6oit muHamMudeckuii OOBEKT CHUCTeMbI Hacienyercst oT oobekta TCntrNode, KOTOpBINA COIEPKHUT
MEXaHU3M TMoJKItoueHrs depe3 1mabdmoH AutoHD. OcHoBHOHW ¢yHKIMEH MmabioHa SBISETCS XpaHCHHE
CCBUIKM Ha OOBEKT M 3aXBaT pecypca, MCKIIOYAIOIIEr0 yJaleHHe OOBEKTa Ha MOMEHT HCIOJIb30BAHUS.
[[TabnoH mnojaepKUBaeT KOMHUPOBAHME pecypca M aBTOMATHYECKOE €ro OCBOOOXAECHHWE B Ciydae
paspyueHust o0bekra mabsiaoHa. [ HarmsggHOCTH AocTyna K oObekTam mopoxaéHHbIM oT TCntrNode
mabnon AutoHD noanepsxkvBaeT npuBeieHne TUIIOB, OCHOBAaHHOE HAa TUHAMUYECKOM MPUBEICHUH.

16.1. O0bekT pecypca (Res)

IIy0imuHbIe MeTOaBbI:
* Res(); - nunmanuzanus pecypca.
* static void resRequestW( long tm = 0 ); - 3anpoc pecypca Ha 3alHCh/MOAU(PHUKALNIO C TaHMayTOM
OXXKHUJIaHUus <tm> (B MUJUIUCEKYH]Iax).
* bool resTryW( ); - TlonbiTka 3axBaTa pecypca Ha 3anmuch/moaudukarmio. [Ipu ycnmenmHoM 3axBare
Bo3Bpalaet "true" nnaue "false".
* static void resRequestR( long tm = () ); - 3anpoc pecypca Ha YTEHUE C TaUMayTOM OXXHJIaHUS <tm> (B
MUJUTMCEKYH/IaX ).
* bool resTryR( ); - IlonbiTKa 3axBaTa pecypca Ha uteHue. [Ipu ycrmenrtHoMm 3axBate Bo3Bpamaet "true"
uHaue "false".
* static void resRelease( ); - OcBoOOXA€HUE pecypca.

16.2. OobekT pecypca (ResAlloc)

IMy61u4HbIe METOBI:
* ResAlloc( Res &rid ); - Vnunmanuzanus aBTOMaTHYECKH OCBOOOKIAIOIIETOCS pecypca Uisl paHee
BBIJICJICHHOTO HJIeHTU(prKaTopa <rid>.
* ResAlloc( Res &rid, bool write, long tm = () ); - IHuunanu3amnusi aBTOMaTHYECKH OCBOOOKIAIOIETOCS
pecypca Ui paHee BBIICIEHHOTO uAeHTUHUKaTopa <rid>. C yka3zaHMeM Tuma pecypca <write>
(uTeHune/3anuch).
* void request( bool write = false, long tm = () ); - 3anpoc pecypca B YKa3aHHOM pEXUME <write>
(uTeHMe/3aInCh).
* void release( ); - OcBOOOXIEHHE pecypca.

16.3. Il1ab0H (AutoHD)

IMy61u4HbIE METOBI:
* AutoHD( ), - Uannmanu3zanus 0e3 MpUBSI3KH K OOBEKTY.
* AutoHD( ORes *node, const string &who = "" ); - IHunanu3amnus ¢ NpuBsA3Koi K 00beKTy <node>.
O6nexT gomxken conepxath pyakino AHDConnect() u AHDDisConnect().
* AutoHD( const AutoHD &hd ); - Konupyromuii KOHCTPYKTOP.
* template <class OResl> AutoHD( const AutoHD<OResl> &hd s, bool nosafe = false ); -
KoHcTpykTOp NpuBeCHUS THIIOB B 0€30IIACHOM WJIH TIPSIMOM PEKUME MPUBEIICHUS <nosafe>.
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ORes &at( ) const; - Ilonyuenne o0bEKTa 3a pECypCOM.

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

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

16.4. O0BbEKT CTPOKH C JOCTYNIOM, pa3aeéHHbIM pecypcoM (ResString)

Ily0amuHbIe MeTOaBI:
* ResString( const string &vl = ""); - Unnumanu3anusi CTpOKU C yKa3aHHBIM 3HAYCHUEM <v[>.
* void setVal( const string &vl ); - YcTaHOBKA 3HaYEHUS CTPOKH B <v/>.
* const string &getVal( ); - IllonyueHnue 3Ha4€HHS CTPOKH.

ITy6nin4unbie aTpUOyTHI:

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

V3nb1 u noacucteMsl cuctembl OpenSCADA MoryT uMmeth coOcTBeHHbIe Tabnuipl B b1 11s xpanenus
CBOMX JIaHHbIX. [Ipu 3TOM cTpyKTypa Tabnui HHAUBUAYadbHA U onpenensercs oobekroM <TConfig>. Y3mbl
¥ TIOJICUCTEMBI TOJDKHBI CO3/1aBaTh M KOHGUTypupoBaTh 00bekT <TConfig> mox cBou TpeOOBaHUS.

17.1. CucreMHBbIe TA0JUIBI

Cucrema OpenSCADA wumeer nBe cucremuble Tabmuusl BD u SYS. Tabnuna BD conepxut 3anucu
3apeructpupoBaHHbIX bJl, a Tabmuma SY'S coaepKuT AaHHbIE 00IIECUCTEMHBIX TapaMeTPOB.

Tadauua 7. CtpykTypa TabauIsl o0ecucTeMHbIX mapameTpoB (SYS).

IMons3oBaTens <user> | Haentnduxarop napamerpa <id> 3HauyeHne nmapamerpa <val>
root /DemoStation/MessLev 0
user /DemoStation/Workdir /mnt/home/roman/work/OScadaD/share/OpenScada
user /DemoStation/Ul/QTStarter/StartMod  |QTCfg
Tab6auua 8. CtpykTypa Tabnuisl 3aperucTpupoBanHbix B/I.
Konuposka
HUnentnduxarop | Tun B Onncanne Bxarouars
Nma <NAME> Anpec <ADDR> cogep:xxkumoro bBJ1
<ID> <TYPE> <DESCR> <CODEPAGE> <EN>
. bubnnoreka server.diya.org;roman;1234
LibBD MySQL byHxUMi 56;0scadaUserLibs KOI8-U I
AnastModel SQLite Monens ATJIKC /DATA/AGLKSModel.db [UTF8 1
server.diya.org;roman; 1234
GenDB MySQL  |OcnoBnas bJ] 56:0scadaDemoSt KOI8-U 1

17.2. Tabauubl noacucremMbl «COOp JTaHHBIX)

KoHTtposnepsl (MCTOUYHMKM JaHHBIX) HojcucTeMbl «COOp AaHHBIX» XpaHATCS B TabIuIaX CBOMX
noacucteM ¢ umeHeM DQA_ <ModName>. CTpyKTypsl 3THX TaOJWI[ MOTYT 3HAYUTEIHHO OTIMYATHCH,
OJIHAKO Yy BCEX HMX IPUCYTCTBYIOT oOs3arenbHble mosd. OOmas CTpyKTypa Taliul KOHTPOJUIEPOB
npeJcTaBieHa B Tabmuie 9.

Tabauua 9. O6mas cTpykTypa Tabaul KOHTpouiepoB nojacucreMsl «Coop aanHbx» (DQA <ModName>).

Hnentudpuxarop |HMms KoHTpoJLIepa Brarouars | 3anyckats | UHAUBUAYaTbHBI
nucanue <DESCR>
<ID> <NAME> Omncanne <DESC <ENABLE>| <START> | e napamerpsi
. |COOp maHHBIX U3 aKTHBHBIX
ABTOMaTHYECKHI
AutoDA HMCTOYHHUKOB C aBTOMaTHYECKuUM |1 1
HUCTOYHHUK
UX BBISIBIICHHEM.

Tarxoke kak U TabaKIIa KOHTPOJUIEPOB, TAOIHUIIBI TAPAMETPOB IS PA3IMYHBIX TUIIOB HCTOYHUKOB JAHHBIX
MOTYT 3HAUUTEJILHO OTJIMYATHCS, HO TAKXKe UMEIOT 00s13aTeNbHble 1osist. Kpome oTiingust, XapakTepHOro Jyist
TUMNA UCTOYHUKA JaHHBIX, TaONMIBl MapaMeTpoB €mE€ MOryT OBITh pa3HbIMU JJsl Pa3lIMYHbIX THUIIOB
napametpoB. O01ast CTpyKTypa TabJIUIlbl TapaMeTpoB IpuBezeHa B Tabnure 10.

Ta6auna 10. Obmas cTpykTypa TalaHIl mapameTpoB nojcucTeMbl «COOp JaHHBIXY.

Indp napamerpa HNmsa napamerpa Onucanne napamerpa Bxawouars HNupuBuayaabHblie
<SHIFR> <NAME> <DESCR> <EN> napamMerpbl
P3 P3 JlaBnenue Ha quadpparme |1

Kpome KoHTpoiIepoB W mapaMeTpoB mojacuctema «COOp HaHHBIX» COACPKUT MAOIOHBI TTapaMeTPOB.
[[Ta6i0HBI TApaMETPOB CTPYIIHPOBAHBI MO OMOIMOTEKaM IIA0JIOHOB U XPAHATCS B TaOIHMIAX TPEX TUIIOB:
tabnuma 6ubauorexk mabdnoHoB (ParamTemplLibs) Tabmuma 11, Tabnuna mabioHOB mapamMeTpoB TadIUIa
12 u Tabnuia napameTp madioHoB Tabnuua 13.

API cuctembr OpenSCADA 68




Taoauna 11. CtpykTypa Tabnuipl OMOIMOTEK MA0IOHOB.

HNpentuduxarop
<ID>

HNmsa <NAME>

Onucanune <DESCR>

Taoauna B/l 6uéanorexku
<DB>

base

Ba3oBrle 111a010HEI

bubanoreka 6a30BBIX 1a0JIOHOB

tmplib_base

S7

bubnmoTeka mrabaoHOB /ISt KOHTPOJIIEPOB CEPUH
Siemens S7.

tmplib_S7

Taoauna 12. CtpykT

pa TabauIBl MA0JIOHOB.

TekceT nmpoueaypbl MAGJI0HA
HNnentupuxkarop <ID> | Uma <NAME> Onucanune <DESCR> <PROCRAM>
digAlarm Juckp. curHan CHrHATM3AL 10 AMCKPETHOMY JavaLikeCalc.JavaScript
napamerpy
simpleBoard Ipocteie POPMHPOBAHHE MPOCTHIX MPAHHIL AU JavaLikeCalc.JavaScript
TpaHUIIBI AHaJIOTOBOTO CHTHAJIA.

Tadauna 13. CtpykTypa TaOIHIIBl TapaMeTPOB MAOJIOHOB.

HNnenTupuxarop HnenTupukarop st <NAME> Tun diaru 3HayeHHne Ho3unus
madaona <TMPL_ID> | mapamerpa <ID> <TYPE> | <FLAGS> <VALUE> <POS>
digAlarm in Bxon 3 144 2
digitBlock cmdOpen Komanpna otkpeitusa |3 161 IMapamerp:com |0

17.3. Tabauubl nogcucrems! “Tpancnoprer”

[Toncucrema “TpaHcniOpThl” NEIUTCS HA BXOMSIIME M MCXOISIIME TpaHCHOpThl. J[is Kakaoro Ttuma
TPAHCIIOPTOB CYIIECTBYET CBOs TabnHIla ¢ COOCTBEHHOW CTpPyKTypoul. MmeHa TabmuI[ COOTBETCTBEHHO:
Transport In u Transport Out. TaGmuibl MOTYT JOMONHATHCS TOJISAMH, XapakTEPHBIMH [JIsi THIA

TpaHCcHopTa.

Tadauua 14. Ctpykrypa Tabnuipl Bxoasimux TpancnoptoB (Transport in).

HUnentupuxarop Tun HNmsa Onucanue Anpec IIporokoa SaH}LCKaT Hﬂil;iﬁag;‘x’:bw
<ID> <MODULE>| <NAME> | <DESCRIPT> | <ADDR>| <PROT>
<START>| TpaHcnOpTOB
Work web transport .
webl Sockets Web 1 for proced http ;COP 1000 HTTP 1
requests. ’
Self SelfSystem |TCP 1 Test TCP input Sockets TCP::10001: 1
socket! 1
Ta6auna 15. Ctpykrypa Tabmuis! ucxoasmmux TpaacnoptoB (Transport out).
HNnentudpuxarop Tun Hmsa Onucanne A <ADDR> 3anyckars| UHauBUAYya bHbIE MOJIS
<ID> <MODULE> | <NAME> | <DESCRIPT> | */P¢¢ <START>| THINIOB TPaHCIOPTOB
tep_ol Sockets TCP Out 1 | Output TCP TCP:10001 |1
- transport 1

Jlis uenTpanuzoBaHHOro onucanus nepedyns BHemHUX OpenSCADA craHuuii ucnosib3yercs: Tabiauna
BHelHUX XocToB (CfgExtHosts). CtpykTypa 3Tol Tabaulis! npuBeaeHa B Tadauie 16.

Ta6auna 16. Ctpykrypa tabmuiel BHemHIX OpenSCADA xoctoB (CfgExtHosts).
IToan30oBarenn Anpec MMoab3oBartens |[laposab moJb3oBaresist
CHCTEMBI Wnentuguiarop Uvin Tpaucnopr YAAJ€HHOT0 | BHEIIHEro XocTa BHEIIHEro XocTa
<OP_USER> <ID> <NAME> | <TRANSP> | i1a <ADDR>  <USER> <PASS>
tep_ol Sockets TCP Out 1 |OWPUTCP Irep 0001 |1
- transport 1
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17.4. Tabauubl moacucreMsbl “ApxXuBbl”

[Toacucrema “ApxuBBI” CONEPKUT TPU TAOIUIBI ¢ GUKCUPOBAHHBIMU IMEHAMU:
- ApxuBsl 3HaueHmii: Archive val;
+ ApxwuBaTtopsl 3HaueHui: Archive val proc;
- ApxuBaropsl coobmenuii: Archive mess_proc.

Ta6HI/IHBI ApXUBATOPOB MOT'YT JOMOJHATHECA IMOJIAMHU, XapaKTCPHBIMU JJId KAXXAO0TO THIIA apXHUBaTOpa.

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

Hnent Pexum Hepuonnyu Iepeyenn
HUcTounuk Tun Pa3mep
upuxa| MHNmsa | Onucanue | 3amyckaTh | HCTOYHHKA snavenmit | snavenmii | MOCTP Gydepa 00CTYKHMBAIOINUX
Top |<NAME>| <DESCR> | <START> | 3HaueHuii Oydepa apXuBaToOpoB
<ID> <SrcMode> <Source> | <VTYPE> <BPER> <BSIZE> <ArchS>
DAQ.Syste
g;llggo 1 1 m.AutoDA 4 1 100 FSArch.1s;DBArch.
i .CPULoad. 1m;FSArch.1m;
load
. FSArch.POMP_200
ail dP 0 0 4 0.0001 100 70301:FSArch.Is:
Ta6auna 18. CtpykTypa Tabmauisl apxuatopoB 3HaueHui (Archive val proc).
Ilepuon
termugue T | Omcanne Saman e P apuinape ey
arop <ID> | *P P3| .NAME> | <DESCR> | <START>| P BaHus
<MODUL> <V_PER> <A PER> 2PXUBaTOpOB
Is FSArch OI[HS)CGKyH 1 ARCHIVES/VAL/ 1 60
JTHBIN Is
POMP_2007 ARCHIVES/VAL/
0301 FSArch 0 POMP 20070301 |2-0001 |60
Ta6auua 19. Ctpykrypa Tabnuiel apxuBaTopoB cooOmienuit (Archive mess_proc).
HIa6a0n NnpuBuayanb
I/lzllf:TT:p(lm apx::IaI;opa Nmsa Onmucanme | 3anyckarthb KaTeropuu cz)%(::::l];ﬁ Anpec HbIE M0JIS
<ID> <MODUL> <NAME> | <DESCR> | <START> CcO00IeHnit <LEVEL> <ADDR> THIIOB
I— <CATEG> apXuBaTOpPOB
OmmGKu ARCHIVES/
StatErrors |FSArh 1 /DemoStation* |4 MESS/stErro]|...
CTaHIUK o
/
NetRequsts |[FSArh Cerennre 1 DemoStation/Tra |1 ARCHIVES/ .
3aIPOCEHI * MESS/Net/
nsport/Sockets
17.5. Tadauusbl nmoacucremsl “besonacHocts”
[Togcucrema “be3omacHoCTh” COAEpKHT JBE TaOMWIBl: TaOMWIlAa  TOJIB30BAaTENEH  CHUCTEMBI
(Security user) u rpymni cucteMsl (Security grp).
Taoauua 20. CtpykTypa TaOIHIIBl TOJIb30BaTENeH cucTeMbl (Security user).
Nmsa <NAME> Onucanne <DESCR> IHapoas <PASS> N3o0paxenue <PICTURE>
root Cymeprosb30Bareib openscada
user ITonb3oBarens user

Ta6auna 21. CtpykTypa TabIuUIlBI TPYIII MOJIb30BaTeNei cucTeMsbl (Security grp).

Hmsa <NAME> Omucanne <DESCR> IHoab3oBareau B rpynne <USERS>
root I'pynna cynepnons3oBatenei root;user
users I'pynna nons3oBateneit toot;user

17.6. CtpykTypa 0a3 JaHHBIX MOAYJIeH

Kaxaplit MOIysib MOKET MMeTh COOCTBeHHBIE Tabimibsl BJ] mis XpaHeHUs] MHIVMBHIYAIBHBIX JaHHBIX.
Crpykrypa tabmun bJ] moayneir moxer opMupoBaThcs CBOOOTHO, HCXO/S U3 BHYTPEHHHUX MOTPEOHOCTEH.
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18. CepBucHnbie pynkuun narepgeica ynpasiaeauss OpenSCADA

CepsucHble ¢yHKIMU - 3T0 MHTEpdeiic nocryna k cucreme OpenSCADA mocpenctBom uHTepdeiica
ynpasiennss OpenSCADA u3 BHemHHX cucTeM. J[aHHBIM MEXaHU3M MOJIOKEH B OCHOBY BCEX MEXAHU3MOB
oomena BHyTpu OpenSCADA, peann30BaHHBIX MOCPEACTBOM CIAObIX CBsA3EH M CTaHAAPTHOTO MPOTOKOJIA
oobmena OpenSCADA. OCHOBHBIM €ro MpEeUMYIIECTBOM SBIISIETCA NpUOpUTETHass o00paboTka U
BO3MOXHOCTb HCIIOJIb30BaHMsI HECTAaHIAPTHOW YMAKOBKHM JaHHBIX. [[ng nocTyma K OOBIYHBIM JIaHHBIM
MOYKHO MCIIOJIb30BaTh CTaHAAapPTHBIE KOMaH bl MHTEpdeiica yrpaBaeHHs.

18.1. I'pynmoBoii 10CTyl K 3HAYeHUAM aTPpUOYTOB mapamMeTpoB noacucremst «Coop
JAHHBIX», 4 TAKKe K JeTajJIbHoi HHpopMaunu

JlaHHbIe 3ampOCHI MO3BOJIAIOT MOJYYUTh AETANbHYI0O MH(pOpMalMI0 O Mapamerpax nojacucteMsl "Coop
JaHHBIX", 3aIIPOCUTH 3HAUYEHHUS BCEX aTpUOYTOB MAapaMeTPOB, a TAKXKE BBIIOJHUTH IPYIIIOBYIO YCTAHOBKY.
JeranbHas nHPOpMaLUsA 0 3apocax NpuBeieHa B Tadbaure 23.

Tadauua 23. ATpuOyThel KOMaH/I 3aIIpoca aTpuOyYTOB MapaMeTPOB MOACUCTEMBI «COOp TaHHBIX»

Id

Nmsa 3HaueHue

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

<el id="1atr"/>

B OTACJIbHBIX TEraX BO3BpAIACTCA

Wrpopmaius atpudyTon nHbopMarms o6 aTpubyTe.

CHUMBOJIbHBIN UACHTH(PUKATOP OTIAEITHHO

id Nnentuduxatop arpudyra B3ATOrO ATPHOYTa.

nm Nwmst atpubyta Nwms otaenbHO B3sTOTO aTprlyTAa.

flg ®naru atpubdyra drary OTIEIBHO B3SATOIO aTpuoOyTa.

tp Tumn atpubyra Tum oTaensHO B3ATOTO aTpudyTa.

vals OBacTs sHavCHUi aTpHOYTa. OO6nacTh 3HAaYEHUH OTIEIBHO B3STOTO

aTpuOyTa.

names Wwmena 3nauenunii atpudyra 1yis Hmena 3Haue€HU OTIENBHO B3SITOrO aTpudyTa

BBIOOPOYHOTO THIIA. JUUIsl BBIOOPOYHOTO THTIA.

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

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

B oTmenbHBIX Terax BO3BpamaeTcs 3Ha4YeHUE
aTpuOyTOB.

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

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

B oTnenpHBIX Terax yka3blBaloTCs 3HaUEHUE
aTpuOyTOB.

18.2. locTyn K apXMBHBIM JAHHBIM APXMBOB COO0LICHHUH

Jns  3ampoca JaHHBIX apXuWBa B TIOACHUCTEME AapXWBHUPOBaHUS OOBEKTa apXWBa COOOIICHHIA
npenycMoTpena komanzaa <info path="/sub_Archive/%2fserv%?2fmess"/> u <get path="/sub_Archive/
%?2fserv%2fmess"/> nis 3anpoca nHGOpMauM 06 apXuBE U 3HAYCHUH apXUBa COOTBETCTBEHHO. [leTambHoe
OTIMCaHUE JaHHBIX KOMaH/] IPEICTABIICHO B Tabymie 24.

Tabauua 24. AtpuOyThel KOMaH] 3anpoca HHPOpMaUU 00 apXHUBE 3HAUEHUH U APXUBHBIX JAHHBIX

Id

‘ HNmsa ‘ 3HaueHue

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

arch

YcTaHOBKa UMEHU

ApxuBaTop apxuBa, 1Ji1 KOTOPOTO ONPENEISITh TapaMeTpPHI.
apXuBaToOpa apxuBa p p ap ds P beA P P
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Id

Nmsa

3HauyeHue

KonTposb BepmmHbI

B pe3ynbraTe 3anpoca ykas3blBaeT Ha pealbHYIO BEPIIMHY

end apxXxuBa B JaHHOM N
apXuBa COOOIIEHUI B TaHHOM apXuBaTope <arch>.
apxuBaTope
Konrponms, rrybumnt B pesynbTaTe 3ampoca yka3pIBaeT Ha peasIbHYIO TIIyOMHY apXrBa
beg apxXxuBa B JaHHOM pe3y P YK P YIO TIyDuiy ap

apXxuBaToOpe

COOOIIIEHUH B TaHHOM apXuBaTope <arch>.

Komanoa sanpoca apxusnvix u/unu mexywux oannvix. <get path=""/sub_Archive/%2fserv%2fmess" />

tm YcTaHoBKa BpeMeHHU Bpems BepuinHbl 6110Kka apXuBa COOOIIEHUT.
YcraHoBKa BpeMEHU
tm_grnd OCHOBaHUs/HAYana Yka3bIBaeT OCHOBaHUE/HAUajI0 apXuBa.
apxuBa
Yka3bIBaeT, y KAKOTO apXHBaTOpa 3alpaiimBarh 3HaueHus. Ecimu
arch VYcTaHoBKa apxuBaTopa |apXUBaTOp HE yKa3aH, TO 3ampoc OyIeT MPOU3BOAUTHCS
apxuBa MOCIIEI0OBATEIHHO Y BCEX apXUBATOPOB C UCKITIOYCHUEM
JyOJTUKATOB.
cat yCTaHOBKaUKaTempHH VYka3bpIBaeT KaTeropro/mabdaoHbl 3aPalIiBaeMbIX COOOIIICHUH.
COOOIIeHUH
lev YcraHoBka ypoBHS VYka3bpIBaeT ypoBEHb BAXKHOCTH COOOIICHUH, /111 KOTOPOTO U
BaXHOCTH BBIIIIE TTOJTy4aTh COOOIIEHUSI.
<el>mess</el>|Coo0menus B oTnenpHBIX Terax BO3BpAIIAOTCs] COOOIICHHS.
time Bpewms coobmienus Bpewmst oTaenbHO B3STOTO COOOIICHMS.
cat Kareropus cooOmenuss | Kareropus oTaenbHO B3SITOTO COOOIICHHS.
lev YpoBeHb co00IIEHUS YPpOoBEHb OTZEIBHO B3SITOIO COOOIIEHUSI.
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18.3. locTyn K apXUBHBIM JJaHHBIM APXMBOB 3HAYCHUI

s 3ampoca JaHHBIX apXvBa B TOACHCTEME apXMBHPOBAaHUS OOBEKTa apXWBa 3HAYCHHUS M OOBEKTE
aTpubyTa TapaMeTpa MOJCHUCTEMBI cOOpa IaHHBIX MpeaycMoTpeHa komanma <info path="{a p addr}/
%2fserv%2fval"/> u <get path="{a p addr}/%2fserv%?2fval"/> nns 3ampoca undbopmanuu o0 apxuBe u

3HAUEHUH apXuBa COOTBETCTBEHHO. ATpPUOYTHI IaHHBIX KOMaHJ, MPEAYCMATPUBAIOIINE pPAa3THUYHBIC
MEXaHU3MBI 3aMpoca, MpeICTaBlIeHbI B TabuIe 25.

Tabauua 25. AtpulyTsl KOMaH] 3anpoca HHPopMauu 00 apXHUBE 3HAUEHUH U APXUBHBIX JAHHBIX

Id

Nma

3HauyeHune

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

YcranoBka UMEHU

arch ApXxuBaToOp apXuBa, AJi1 KOTOPOTO ONPEIEISTh TapaMeTPHI.
apxuBaTopa apxuBa p pap 2 A p pedl p p
Kontpons Bepmnabl  |B pesynbTare 3ampoca ykas3bIBaeT Ha peaJIbHYI0 BEPILNHY apXHUBa
end apXvBa B JAHHOM 3HAYCHUH B TaHHOM apXxuBaTope <arch>.
apxuBarope B ciyuae oTcyTcTBHs apxuBa aTpuOyT ycTaHaBiauBaercs B <07
Kontposs riyOuHs! B pesynbraTe 3ampoca ykas3bIBaeT Ha peasibHyI0 IIyOuHY apXuBa
beg apXvBa B IaHHOM 3Ha4YeHHH B JaHHOM apxuBarope <arch>.
apXuBaTtope B ciydae oTcyTcTBuUs apxuBa aTpuOyT ycTaHaBnuBaeTcs B “07.
KoHntpois B pesynbTaTe 3ampoca yka3pIlBaeT Ha PEAIbHYIO IEPUOANYHOCTD
per NEepUOIMYHOCTU apXHBa 3HAUYEHUI B JaHHOM apxuBaTope <arch>.
B JJaHHOM apxuBaTope |B ciydae oTcyTcTBUS apxuBa aTpuOyT ycTaHaBiuBaeTcs B “07.
KonTpons tuma BosBpariaer koj Trra 3HaYeHHH apXuBHBIX JaHHBIX: 0 — Boolean, 1
vtp 3HAYCHUU — Integer, 4 — Real, 5 — String. TonbKo JaHHOE CBOKWCTBO JOCTYITHO B
apxuBa/mapaMerpa cilyuae 3ampoca y napamerpa 0e3 apxusa!

Komanoa 3a

npoca apxuenvix u/unu mexywux oannoix: <get path="{a_p_addr}/%:2fserv%?2fval" />

YcraHoBKa U KOHTPOJIb

Bpewmst 3anpammBaemMoro 3HaueHusI WM BEPIIMHBI OJI0Ka apXUBa
3HaueHuil. Ecnu arpuOyt He ykazaH wiu paseH “0”, To BO3BpalaeTcs

tm BpeMCHH nocieiHee 3HayeHne. 3HaueHue JaHHOTO aTpudyTa yCTaHaBIMBAETCS
B 3HAUE€HHUE BPEMEHHU MOJIYYEHHOT0 3HaYECHHUsI WM BEPLIMHBI OJI0Ka
ApPXUBHBIX JIaHHBIX.
YcTraHOBKa M KOHTPOJIb | YKa3blBaeT OCHOBaHUe/Havyao apxuBa. Eciu atpuOyT He yKazaH Win
tm_grnd BPEMEHHU paBeH “0”, TO IPOU3BOAMUTCS 3alIPOC OJAHOIO 3HAUEHUsI. 3HAUECHUE
- OCHOBaHHUs1/Hayvaia JAHHOTO aTpuOyTa YCTaHABIMBAETCS B 3HAUCHHE BPEMEHU OCHOBAHUS
apxuBa 0J10Ka apXUBHBIX JAHHBIX.
[TeprnomuuHOCTh 3anpaniMBaeMbIX 3HaueHu. Eciu atpubyT He
yKa3aH, paBeH “0” WM MEHbIIIE YeM pealibHasi IEPUOJUIHOCTh
YcTaHOBKa M KOHTPOJIb |apXMBa, TO 3HaUEHUs OyIyT BO3BPALIATHCS C peabHON
per NEePUOAUYHOCTH NEPUOANYHOCTHIO apXHBa U 3HAYECHHUE JTaHHOTO aTpuoOyTa
MI0JIy4a€MBbIX 3HAYEHUM |YCTAHOBUTCS B 3HAUYEHUE PEaJbHOU NEpUOANYHOCTH. Eciin 3HaueHue
aTpuOyTa O0JbIIe PeaTbHOU MEPHOINIHOCTH, TO 3HAUCHUS apXUBa
OyZyT yCpEeIHAThCS K YKa3aHHOW NePUOJIUYHOCTH.
VYka3bIBaeT, y KaKoro apXyuBaropa 3arpalinbarh 3HaueHus. Eciu
apXxuBaTOp HE yKa3aH, TO 3alpoc OyIeT MPOU3BOAUTHCS
IIOCJIE0BATENBHO C IPUOPUTETHOCTHIO OT JIyUIIEro K xyauemy. Mms
apXuBaTOpa, y KOTOPOIO MOJIy4yeHbl 3HaU€HUs, Oy/IeT yKa3aHHO B
JTAHHOM aTpuOyTe npH Bo3Bpate pe3ynbrata. Eciu apxusarop amns
arch YcTaHOBKa M KOHTPOJIb |JAHHOTO ITapaMeTpa HE YCTAaHOBJIEH WIIM TAaKOI'O apXUBaTOpa HET, TO

apxuBaTOpa apXuBa

3HAYCHHUE JJaHHOTO aTpuOyTa OyaeT oOHyseHo. B ciyuae
BBITIOJTHEHHE 3aMpoca, IEPECeKarIIero HECKOJIBKO apXUBaTOPOB,
BBITIOJTHSIETCSI 00paboTKa TOIBKO TIEPBOTO apXUBATOPA C YKa3aHUEM
€ro IMEHU U Pa3MEPHOCTH B COOTBETCTBYIOMIMX aTpuOyTax. s
3arpoca JaHHBIX TMOCIEIYIOUINX apXHBATOPOB 3aIPOC TIOBTOPSETCS
OTTAJIKMBASCh OT Pa3MEPHOCTH MPEIBIAYIIETO 3arpoca.
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Id

HNma

3HaueHue

VYka3biBaeTcs GopMa, B KOTOPOH jKeNaTeNIbHO MOIy4aTh JaHHbIE
apxuBa. [IpegycMaTpuBarOTCs CIEAYIONTUE PeKUMBI/POPMBI
nepeaayn JaHHbIX apXHWBOB:
0 - Tlpocras 3anuck: OHO 3HAYEHUE - OJJHA CTPOKa 0e3
YIIAKOBKHM CMEKHBIX 3HaU€HUH. B ciryyae apxuBa cTpok
3HAUEHHUS KOJUPYIOTCS HA IIPEAMET UCKIFOYEHUS] CUMBOJIOB
nepeBoja crpoku. [Ipumep popmel 3anucu:

34.5678
23.6543
65.8754
VYcTaHOBKA M KOHTPOJIb
34.6523
mode pexuma nepeaadn
JIAHHBIX apXUBA 1 - YniakoBaHHas 3aluCh MO MPUHIIUITY CBOpAaYMBaHUS
p CMEKHBIX 3HAUEHUI: OJTHO 3HAYECHUE - OJIHA 3anuch. [lepen
KQ)K]IbIM 3HaYE€HUEM YKa3bIBA€TCs €r0 MO3ULIMOHHBIN HOMEp,
OTAENEHHBIN TPOOETOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 - MaccuB OMHapHBIX HEYITaKOBAHHBIX 3HAYEHUH,
koaupoBaHHbIH Mime Base64. He MoxkeT ObITh MCTIONIB30BaH
JUJISL CTPOKOBBIX apXHUBOB.
Yka3bIBaeT, ¢ KAKOM TOYHOCTBIO MIEPEAABATH TAHHBIE 3HAYCHUI
YcranoBka TOYHOCTH A 1
real prec BelecTBeHHoro tumna B pexume "0" u "1". [lo ymonuanuro sta
BEILIECTBEHHBIX YHUCEI
TOYHOCTBH COCTaBJISIET 6 3HAUAIIUX ITUQDP.
round perc VYcraHoBKa nmponeHTa | YKa3bpIBaeT MPOLEHT OKPYIVIEHUS] CMEXHBIX YMCIIOBBIX 3HAUCHUH, 15

OKpYTJICHHS

pexxuma “17.
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19. API moayJieit MOAYJIBHBIX MOJACUCTEM

Monymu B cucreme OpenSCADA peanmsyioTcss B BHIE pasfeisieMblx Oubmmorek. Kak yxe panee
YIIOMHHAJIOCh, OJTHA TaKas OMOJIMOTEKa MOXKET coJepkaTh MHOKecTBO Moayien moacucteM OpenSCADA,
(haKkTUYEeCKH BBICTYTIast B PO KOHTEHWHEpa.

[lepBpiM 1miarom mpu mnoxaxioueHuu pasgenseMmbix (SO - shared object) OubOnmorex sBiseTCS
HNOJKIIOUeHNe (QYHKIMH MHUIMANU3aUUU. DTH (QYHKIHMU JOJDKHBI OBITH ONpeneneHbl Kak oObruHble “C”
(YHKIMY 17151 UCKITIOUEHUS HCKaKeHHsT UMeH (PyHKIi. OOBIYHO 3TO JeTaeTcs CIeAYIOINUM 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

@OyHKINY VIS padoThI ¢ pa3esisieMoii 0u0IH0TeKOi:
TModule::SAt module( int n_mod );

OyHKIMS TNpefHa3HAaueHa I TOCJIEOBaTeNIbHOTO Ompoca HWHPOPMALUMU O MOIYJX,
conepxkamxcas B SO Oubnamoreke. Ilapamerp <n mod> yka3blBaeT Ha MOPSAKOBBIA HOMEpP
3ampaimBaeMoro MOIYJIS U JOJDKEH NepeOupaThes, HauMHas ¢ HyJIs. B ciydae oTcyTCTBHS MOIYJIs
C JJaHHBIM UACHTHU(PHUKATOPOM (YHKIHUS JODKHA BO3BPAIIATh CTPYKTYPY C IMEHEM MOJYJIS HyJIEBOM
JUTUHBI, YTO U CIY’KUT OKOHYaHHEM IpoLiecca CKAHUPOBAHUSL.

TModule *attach( const TModule::SAt &AtMod, const string &source );
[MoaxmoYeHne K yKa3aHHOMY MOJIYITIO.

[TpakTdecku Bce (PyHKIMM W JaHHBIE CHCTEMbI cBeleHbl B API-cuCTeMbl, OMHUCHIBAEMOTO B JaHHOM
nokyMmeHnTe. OHAKO Il YIPOIIEHUS M YCKOPEHHUs Ipollecca HAMMCAaHUS MOJYyJIeH OCHOBHBIC (DYHKIWH,
nepeonpeesieMble B MOIYJISIX, TPUBECHBI B Ta0IuIIe 22.
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Tadauua 22. OcHOBHBIC (PYHKITUN, UCTIOJIB3YIOIIUECS TP CO3IaHUH MOy IeH
Oo6mee API moay.ieit (TModule):
ATpuOyTHI

* string mld; - UineaTudukatop Momys.

* string mName; - IMg Mmonyns.

* string mDescr, - Onrcanue MoyJs.

* string mType,; - Tun MOyJIs.

* string mVers; - Bepcust MOIyJI.

* string mAutor; - ABTOp MOIYJIA.

* string mLicense; - JIunieH3us MOIyJis.

* string mSource; - VICTOUHUK/TIPOUCXOKIACHUE MOIYIISL.

Metonasl

* virtual void load (' ); - 3arpy3ka MoTyJs.
* virtual void save (); - CoxpaneHue MOIyIs.
* virtual void modStart( ), - 3amyck MOIys.
* virtual void modStop( ), - OcTaHOB MOIYJISI.
* virtual void modlnfo( vector<string> &list ); - CHHCOK AOCTYNHBIX 3JIEMEHTOB HH(OpMaIuu o
monyie. [IpexycMoTpens! cienyronie HHHOPMAIIHOHHBIE 3JIEMEHTHI:
Modul - unentudurarop Moy,
Name - 10KaJIM30BaHHOE UMSI MOJYJIS;
Type - Tunn Mmoyns;
Source - UICTOUHUK MOIYJIsl (KOHTEHHED);
Version - Bepcus MOyJIs;
Autor - aBTOpa MOy,
Description - onucanne MOIyJIs;
License - nuiieH3ust MOyIS.
* virtual string modInfo( const string &name ); - 3anpoc yKa3aHHOTO AJIEMEHTa HHPOPMAITHIH.
* void postEnable( int flag ), - llonxiroueHre MOy K JUHAMHUYECKOMY JIEPEBY OOBEKTOB.
* void modFuncReg( ExpFunc *func ); - Peructpamus s3xciopTupyemMon GQyHKITUH.

API monyJieit noacucrems! “BJ17.

Tun B/l (moromok ot TTipBD):
* virtual TBD *openBD( const string &id ); - OTkpbITb/co3aaTh B/1.

B/l (moromok ot TBD):
* virtual void enable( ), - Bknrouenue b/I.
* virtual void disable( ); - Otkmouenue b/,
* virtual void load (' ); - 3arpy3ka B/I.
* virtual void save_ (' ); - Coxpanenue b/I.
* virtual void allowList( vector<string> &list ), - [lepeuenn Tabmun B B/I.
* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL, char intoTrans =
EVAL BOOL ); - OtmpaBka SQL-3anpoca <req> Ha BJl u moxydeHue pesyiabTara B BUAE TaOIHIIBI
<tb!>. Ilpu ycranoBke <intoTrans> B true s 3ampoca OyIeT OTKphITa TpaH3akuus, B false Oyner
3aKphbITa.
* virtual void transCloseCheck( ) - Ilepuoanuecku BbI3biBaeMasi (pyHKILUS 1151 IPOBEPKU TPaH3aKUUHN U
3aKpBITUS CTAPBIX WK COJEPIKALIMX MHOT'O 3alIPOCOB.
* virtual TTable *openTable( const string &table, bool create ); - OTKpPBITE/CO37aTh TAOJIHILY.
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Tadoauua (moromok ot TTable):
* virtual void fieldStruct( TConfig &cfg ), - [lonyuenue CTpyKTYpbI TaOTHUIIBI.
* virtual bool fieldSeek( int row, TConfig &cfg ); - IlocinenoBarenbHOe CKaHMpPOBAHUE 3amMCcei
TaOJHIIBL.
* virtual void fieldGet( TConfig &cfg ), - [lonyuenue ykazaHHOM 3amucH.
* virtual void fieldSet( TConfig &cfg ); - YcraHOBKa yKa3aHHOW 3aIlHCH.
* virtual void fieldDel( TConfig &cfg ); - Y nanenue yka3aHHOU 3aIUCH.

API monyieit noacucrems! “COop 1aHHBIX”.

Tun xontposiepa (moromok ot TTipDAQ):
* virtual void compileFuncLangs( vector<string> &Is ); - llepedeHb S3BIKOB IOJIB30BATEIHCKOTO
MIPOrPaMMHUPOBAHUS, TIOIJIEPIKUBAEMBIX MOJTYIEM.
* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ), -
KoMmumsiiiist monp30BaTeNbcKOW MpOLEIypbl W cOo37aHusi OOBEKTa WCIONHEHUS (QYHKUUU 7S
YKa3aHHOTO S3bIKa MOJIb30BATEIBCKOTO MTPOTPAMMHUPOBAHHUSL.
* virtual bool redntAllow( ); - Ilpu3Hak MOIIEPKKH MEXaHU3MOB PE3EPBUPOBAaHUS MOyJeM. JlomkeH
IIPOCTO MEPEOnpeeATHCS U BO3BPALIATh true.
* virtual TController *ContrAttach( const string &name, const string &daq db ),
OTKpBITHE/TOAKITIOYEHIE KOHTPOJIEpa.

KonTpoJuiep (moromok ot TController):
* virtual void load (); - 3arpy3ka KOHTpoJUIEpa.
* virtual void save ('); - CoxpaneHue KOHTpOJIIepa.
* virtual void start (), - 3anmycK KOHTpOJUIepa.
* virtual void stop (), - OcTaHOB KOHTpOJLIIEpA.
* virtual void enable ('); - BkiroueHne KOHTpoIUIepa.
* virtual void disable (); - OTkI04eHUE KOHTPOJUIEPA.
* virtual void redntDataUpdate( bool firstArchiveSync = false ); - BbIIIOJTHEHHE OTIepaIiy MOTydCHUS
JaHHBIX W3 PE3CPBHOW CTaHIMU. BBI3bIBaCTCS aBTOMATHYECKH 3a/adyeld OOCITY)KMBAHUS CXEMBI
pe3epBUPOBAHUS U Tepe 3alyCKOM JJIsi CHHXPOHM3ALMU apPXUBOB C YCTAHOBJIEHHBIM IapaMeTpOM
<firstArchiveSync>.
* virtual TParamContr *ParamAttach( const string &name, int type ); - Co3qaHHE/OTKPHITHE HOBOTO
napamerpa.

IMapameTtp koHTpoJIepa (moromok oT TParamContr):
* virtual void enable( ), - BKItouuTh mapameTp.
* virtual void disable( ); - OTKIIOYUTH TApaAMETP.
* virtual void load (' ); - 3arpy3ka napamerpa.
* virtual void save_ (' ); - CoxpaHeHue napamerpa.

API moayJieii moacucreMbl «APXHBBI».

Tun apxuBaropa (moromok ot TTipArchivator):
* virtual TMArchivator *AMess(const string &id, const string &db ); - Co3manme apxuBaTtopa
COOOIIIEHNIA.
* virtual TVArchivator *4Val(const string &id, const string &db ), - Co3nanue apxuBaTopa 3HaUCHUH.

Apxusatop coodmeHnuii (moromoxk ot TMArchivator):
* virtual void load (' ); - 3arpy3ka apxuBaropa.
* virtual void save (); - CoxpaneHue apxuBaTopa.
* void start( ); - Ctapt apxuBaTopa.
* virtual void stop( ); - OcTaHOB apXuBaTOpA.
* virtual time t begin('); - Hauano q1aHHBIX B apXHUBaTOpE.
* virtual time_t end( ), - KoHell JaHHBIX B apXUBATOPE.
* virtual void put( vector<TMess::SRec> &mess ), - [lepenatb cooOIIEeHNE apXUBATOPY.
* virtual void get( time t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category =

"" char level = 0, const string &arch = "" ), - 3anpoCUTH COOOIIICHUE U3 APXUBATOPA.
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Apxusatop 3Ha4eHui (moromok ot TVArchivator):
* virtual void setValPeriod( double per ); - Y cTaHOBUTH MIEPUOANYHOCTH 3HAUCHUN apXUBATOPA.
* virtual void setArchPeriod( int per ); - Y CTaHOBUTb NEPUOAUYHOCTH APXUBUPOBAHHUSL.
* virtual void load (' ); - 3arpy3uTb apxuBartop.
* virtual void save_('); - COXpaHUTb apXUBaTOP.
* virtual void start('); - 3anyCTUTh apXUBATOP.
* virtual void stop( bool full del = false ); - OCTaHOBHTH apXWUBAaTOP C BO3MOXKHOCTHIO TIOJHOTO
yJaJIeHus], €CU yCTaHOBJeH <full del>.
* virtual TVArchEl *getArchEl( TVArchive &arch ); - llonyuenue apxuBa <arch>, 00CITy’)KMBa€MOTO
apXHBATOPOM.

ApXMBHBIH 3/1eMeHT 3HadyeHu# (moTomMok oT TVArchEl):
* virtual void fullErase( ), - [lonHOe ynanieHUe 4aCcTH apXHUBa B apXUBATOPE.
* virtual long long end( ); - BpeMs okoHUaHUS apX¥Ba B apXHBATOPE.
* virtual long long begin( ); - Bpems Hadana apXvBa B apXuBaTope.
* virtual TVariant getValProc( long long *tm, bool up ord ); - @ynkuust 00pabOTKH 3ampoca OJHOTO
3HAYCHUS U3 apXUBa.
* virtual void getValProc( TValBuf &buf, long long beg, long long end ); — ®yHkuus o0pabOTKU
3arpoca MOJIyJieM Ha MOJTy4YeHUe JTaHHBIX.
* virtual void setValProc( TValBuf &buf, long long beg, long long end ); - ®ynkums oOpabOTKU
3arpoca MOJyJIEeM Ha yCTaHOBKY JIaHHBIX.

API monyaneii noncucremsl «IIpoTokoabD).

IIporokoua (moromok ot TProtocol):
* virtual void outMess( XMLNode &io, TTransportOut &tro ); - Ilepegaya nanneix B nepeBe XML
<in> ynan€HHON CUCTEME MOCPEICTBOM TPAHCIIOPTa <{70> W TEKYILETO UCXOASIIEr0 MPOTOKOJIA.
* virtual TProtocolln *in_open( const string &name ) - OTKpPBITH/CO3/1aTh BXOHOW IPOTOKOJI.

Bxoanoii nporokos (moromok ot TProtocolln):
* virtual bool mess( const string &request, string &answer, const string &sender ), - llepenada
HECTPYKTYPUPOBAHHOTO COOOIIEHUS B IIPOTOKOI.

API monyJieit noacucreMs! « Tpancnoprbi».

Tun Tpancnopra (moromok ot TTipTransport):
* virtual TTransportln *In( const string &name, const string &db ); - Co30aTb/OTKPBITh HOBBIN
«BXOIALIUIN TPAHCIIOPT.
* virtual TTransportOut *Out( const string &name, const string &db ); - Co30aTh/OTKPHITh HOBBIH
«UCXOISIIMID TPAHCTIOPT.

Bxoasimuii tpancnopt (moromok ot TTransportin):
* virtual string getStatus( ); - Ctaryc unrepdeiica.
* virtual void start(); - 3amyck TpaHcnopTa.
* virtual void stop(),; - OcTaHOB TpaHCHIOPTA.

Hcxopssmmii tpancnopt (moromok ot TTransportOut):

* virtual string getStatus( ); - Craryc uarepdeiica.

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

* 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 ); - OrtmpaBka HaHHBIX 4epe3 TpaHCHOPT. BpeMms oxumanus <time> COEIUHEHUS
YVKa3pIBaC€TCSI B  MIJIUCEKYHAax. <noRes> WCHoib3yeTrcs TMPOTOKOJAMH IS  MOHOIIOJIBHOTO
ONOKMpPOBaHUsI TpPAHCIOpPTa Ha BpeMs pPadOTHl ¢ HUM U HCKJIIOYEHHUS COOCTBEHHOW OJIOKHUPOBKH
byHKIHEH.

API monyJieid moacucrembl «Ilosnb3oBaTesibckne HHTEppeiichD.
Ioab3oBaTeabcekuii maTEepdeiic (moromok ot TUI): He conepxut cneunpuueckux GpyHKImii!
API mopyJieit noacucremsl «CnenuajibHbie”.

CneunanbHble (moToMok oT TSpecial): He conepxxut cnenmnduaeckux GhyHKInH!
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20. OTnaaka u recrupoBanue npoekra OpenSCADA

Jnst KOHTpOJIS 32 KaueCcTBOM KoOJa U MPOBEPKH PabOTOCIOCOOHOCTH Pa3IUYHBIX YYaCTKOB CHUCTEMBI
MUIIYTCSl CHENUalIbHbIe MOJYJM, BBINOJHSIONIME MPOLEAYpPY TECTUPOBAaHUS C BbIJAYed MPOTOKOJIA
TeCTUpoBaHUS. JlaHHBIE MOIYTHM HEOOXOAMMO BBIMONHITH IOCIE 3aBEpIICHHs pPabOTHl Haa JHOOBIM
Y4acTKOM IPOEKTa.

API cuctembr OpenSCADA 79



21. IIpaBuia opopmiieHUSI ¥ KOMMEHTHPOBAHUS MCXOAHbIX
TeKcTOB OpenSCADA u ero moay.ei

[Tpu Hanucanuu u opopmiieHuu UcxoaHbIX TekcToB cucteMbl OpenSCADA u ero Mmoayneit He00X0IUMO
NPUICPKUBATHCS CIEIYIOIUX IPABUI:
*  OTCTYH MEXIY YPOBHSIMH BIIOKEHHIA: 4 CHMBOJIA,
 (urypHble CKOOKM OTKPBITHS W 3aKpbITUS JIOJDKHBI PAcHojaraTbCsi B OTAENBHBIX CTPOKax Ha
YPOBHE NPEIBIAYIIErO TEKCTa;
+ BO3MOXXHO HallMCaHHUE BIOXKEHUI B OIHOM CTPOKE C MPEAbIIYLIMM YPOBHEM BIIOXKEHHUs, B ClIydae
MIOBBIIIEHUS YUTAOEIBHOCTH KOJIa;
*  paccTOsHHE MEX]y ONMCAHMSIMH (DYHKIIMI HE MEHEe OJHOTO CHMBOJIA;
 PpaccTOsSHHME MEXIY OIpeJe/IeHHEM NEepEeMEHHbIX M TEKCTOM IpOorpaMMbl HE MEHEe OJHOTO
CHMBOJIA;
« JIOIyCKaeTcs ONpeieIeHUe MEPEMEHHBIX B TEKCTE IIPU COXPAHEHUH YUTAOEIbHOCTH;
- u30eratpb AMUHBI cTpoku 6osee 100 cUMBOJIOB;
+ KOMaHJBI TpENpoleccopa pacrojaraTh Ha TMEPBOM YpPOBHE BHE 3aBHCUMOCTH OT TEKYIIETO
YPOBHS TEKCTa;
s GopMaATHPOBAHUS UCXOHOTO TEKCTA, HACTIEIOBAHHOTO Y IPYTUX CBOOOIHBIX MPUIIOKEHUH U
IIPUMEPOB, PEKOMEHAYETCS UCIO0Ib30BATh YTHIIUTY:
indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.

ITpaBuiia koMMeHTHpPOBaHUS UCXOAHBIX TeKcTOB OpenSCADA:
+ 00s3aTeIbHOMY KOMMEHTUPOBAHMIO U THIATEILHOMY OIMCAHUIO MOAJIEKAT OOBSABICHUS KIaCCOB;
« 00bsABIEHMS MyOJIMYHBIX METOJOB KJIACCOB JIOJDKHBI  OBITh  TIIATEIbHO OIHUCAHBI C
MHAVBUIYAJIbHBIM ONHMCAHUEM KaXJI0TO MapaMeTpa;
+ 00bsABICHUS ITyOINYHBIX aTPUOYTOB TaK)Xe€ HEOOXOIMMO TIATEIbHO KOMMEHTHUPOBATS;
« TeKcT (pyHKIMIA He HYKHAIOTCS B TIIATEIbHOM KOMMEHTHPOBAHMH, OJIHAKO HESBHBIE MeECTa
KeJlaTeIbHO KOMMEHTUPOBATb.
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22. YciaoBHBIE 0003HAYEHHUSA M0 TEKCTY M B HCXOJTHUKAX
?7?? - COMHEHHE B 11€JIECO00Pa3HOCTH JTAHHOTO YJacTKa;
?1?! - y4aCTOK HE MOJIHOCTBIO PEATU30BaH;

1! - ygacTok TpeOyeT mepeoCMBbICICHHUS.
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