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1 Bayrpennsia crpykrypa, API cucremsr OpenSCADA.
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2 O0mas crpykrypa cucrembl. MoayiabHocTh (TSubSYS, TModule)

KopnuewM, ot koToporo crpoutcst Bcsi cuctema, siBisiercs 00bekT TSYS. Kopenb comepuT moicucTeMbl
(TSubSYS). INoncucrembl MOTYT OBITh: OOBIYHBIMH W MOAYJIBHBIMHA. OTIHMYUE MOIYIBHBIX IMOJICUCTEM
YEeTKO TpociexuBaercd Ha puc. 1. Tak, MoIynabHBIE NOACHUCTEMBI O00S3aTEIbHO COAEP)KAT CIHUCOK
MoaybHBIX 00BekTOB (TModule), Hampumep mnonacucrema apxuBbl TArchiveS comepXUT MOAyJIbHBIE
00bexTsl TTipArchivator. B Toxke BpeMs 00bIuHasi IOJACHCTEMA TAKUX OOBEKTOB HE conepxkuT. Hampumep
noacucrema 6e3zonacHocty TSecurity (puc.2).
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Puc. 2. Uepapxuueckas ctpyktypa cuctembl OpenSCADA.

B mpornecce nannmanuzanuu kopHs (TSYS) onpenensiercs rmobanbuas nepemennas SYS. [lepemennas
SYS MokeT uCHonb30BaThCs ISl TPSMOTO OOpameHus K KOPHIO CHCTEMBI W3 JI000oro €€ y3ia.
WMunnmanu3anys KOpHS BBITIOMHIETCS ©IUHOXKIBI W3 TJaBHOW BbI3bIBarommied QyHkiuu. [locie 3amycka
yIpaBlICHUE 3aXBaThIBACTCS OOBEKTOM CHCTEMBI 10 OCTaHOBKH. KOpHEBOW OOBEKT KOHIICHTPUPYET BCE
obmecucremubie pynakmmu cuctembl OpenSCADA.

[Tponomxenuem kopHeBoro o6wvekta (TSYS), BbimonHsiomero ¢(yHKIMKM OOCTYXHBaHUS TOTOKA
CHUCTEMHBIX COOOIIEeHUH, BbICTymaeT o00BeKT TMess. OOBEKT MOCTYNEH TOCPEACTBOM TJIOOAIBHOU
nepeMeHHoO Mess, KOTopass HWHHLIMAIM3UPYeTCsl KOpHEM cHucTeMbl. OOBEKT COAEPXKUT (PYHKIUH
KOJMPOBAHUSI, IEKOJUPOBAHUS U JIOKATU3AI[UH COOOIIICHHIA.

B mnoncucremax (TSubSYS) peanusyrorcs QYHKIMKM XapakTEepHbIE IS KaXJAOW ITOJCUCTEMBI
WHAMBUIYAIbHO, C OOMMM JJs BCEX MOJCUCTEM JocTynom, dYepe3 o0vekT TSubSYS. MonynbHas
MOJICHCTEMa UMEET BO3MOXXHOCTh PACIIUPATh (QYHKIIMOHATBLHOCTH MTOCPECTBOM MOye. s aToi 1enn
MOJIyJIbHAs MOACUCTEMA TPEOCTABISAET TOCTYI K MOAYJISIM CBOETO THIA B BHJI€ MOJIYJIbHBIX OOBEKTOB.

Moaynbs — cocTaBHas 4acTb MOAYJIBHOM TMojacucTeMbl. B 00mieM, ajisi BCeX MOAyJIEeH M UX MOACUCTEM,
MOJIyNlb TIpeNoCTaBisgeT WH(pOpMaLHI0 O cede, CBOEM MPOUCXOKACHUU U IKCHOPTHUPYEMBIX (YHKIIHSIX.
OTaensHO B3SATHIM MOAYJb peATU3yeT (QYHKIIMOHATHHOCTh B COOTBETCTBUH CO CBOMMH MOTPEOHOCTSIMHU.



2.1 KopneBoii 00bekT cuctemsl (TSYS)

‘HacneuyeT: ‘T CntrNode. ‘

Jdannbie:

AnnapaTHo HC3aBUCUMBIC THUIIbI 3JICMCHTAPHBIX JAHHBIX!

si8 — 3HAKOBOE IIENIOE, OUH OAaMT;

sil/6 — 3HAKOBOE 1I€JIOE, JBa OauTa;

§i32 — 3HAKOBOE IIeJI0e, YEeThIpe OaiiTa;
5i64 — 3HAKOBOE IIeJI0e, BOCEMb OaliT;

ui8 — 0€e33HaKOBOE 1IeJI0e, OAUH OaNT;

uil 6 — 0e33HaKOBOE 1IeJI0€, 1Ba OalTa;
ui32 — Ge33HaKOBOE IIeNI0e, YeThIpe OaiiTa;
ui64 — 0e33HaKOBOE 11eJI0e, BOCEMb OaNT;

Crioco0bl KOAMPOBAHUS CUMBOJIBHBIX TIocenoBaTenbHocTel (enum — TSYS::Code):

PathEl — snemenT nytu (cumBodsL: /' 1 '%' k Buny '%2f");

HittpURL — anpec 6paysepa (http url);

Html — crienpanbHBIX CUMBOJIOB JJIsl UCITOIL30BaHus B html;

JavaSc — cuMBOJIOB KOHITA CTPOKH JiIs JavaScript;

SQOL — 3nauenus: SQL-3anpocos;

Custom — BBIOOPOYHOE KOJAUPOBAHUE YKa3aHHBIX CUMBOJIOB;

base64 — Mime koaupoBaHue B ctannapre Base64;

FormatPrint — KopaupoBaHHe/3KpaHUpPOBaHUE 3JEMEHTOB (opmartupoBaHus ais (QYHKUIUH Bpoje

“printf”.

Buner npencraBnenus nenoro B pyakmusx TSYS::int2str() u TSYS::112str() (enum — TSYS::IntView):

Dec — pecsatnuHoe;
Oct — BOCBMEPUYHOE;
Hex — miectHagiaTepuyHOE.

Crangaptabie kozsl omnOok B cucteme OpenSCADA (enum — TSYS::Errors):

DBInit (1) — OmmOka nanmanmuzanuu bJ1;

DBConn (2) — Omunbka noakatoueHus K b/1;

DBInernal (3) — Buyrpennst ommbka b/I;

DBRequest (4) — OmmoOka B 3ampoce K b/I;

DBOpen (5) — Ommubka otkpoitust b/1;

DBOpenTable (6) — OmmbOKa OTKPBITHS TaOJIUIHI,
DBClose (7) — Ommbka 3akpsitTust b/1;

DBTableEmpty (8) — Tabnuna b/] nycra;
DBRowNoPresent (9) — 3anuch B TaOJIUIE OTCYTCTBYET.

HIa010HBI:

TO FREE — 3nauenue cBo6oHor0 o0bekta (NULL).

STR_BUF LEN — CrannaptHas aiauHa cTpokoBbix 0ydepos B OpenSCADA (3000).
STD WAIT DELAY — CranaapTHbIN KBaHT BpeMEeHH LUKIJIOB oxkuganus (100mc).
STD WAIT TM — CraHgapTHBII HHTEPBAJ 0KUIAHUS COOBITHUS.

__func__ — TlonHOE UM BBI3BIBAIOIICH (DYHKITUH.

vmin(a,b) — Onpenenenne MUHIMAJIBHOTO 3HAYCHHUS.

vmax(a,b) — OnpeneneHne MaKCUMAIBHOTO 3HAYCHHUS.

IIy6anyHbIe METOBI:

TISYS( int argi, char **argb, char **env ); — VHUIMaNU3UPYIOIMNUNA KOHCTPYKTOP.
int start( ); — 3amyck cuctembl. OyHKIMS 3aBEPIIACTCS TOJBKO C 3aBEPLICHUEM pPabOThI CUCTEMBI.

B03BpaﬂlaeTCH KOJ[ BO3BpaTa.

void stop(); — KoMaHaa OCTAaHOBKH CHCTEMBI.
int stopSignal( ); — Ko Bo3Bparta B cirydae 0CTaHOBA CUCTEMBbI. MOXKET UCTIOJIb30BaThCS KaK MPU3HAK



«OCTaHOB CHCTEMBD) PA3IMIHBIMH ITOJICUCTEMaMH.

* string id( ); — VneHTHUKATOp CTAHIIHH.

* string name( ); — Jlokanu30BaHHOE UMsI CTAHIIUH.

* string user( ); — CHCTEMHBIH MOJIb30BaTEIh OT HIMEHU KOTOPOTO 3aITyl[eHa CUCTEMA.

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

* bool present( const string &name ); — [IpoBepka Ha HATMYUS YKa3aHHOUN TOJICUCTEMBI.

* void add( TSubSYS *sub ); — JloGaBieHue/perucTpanus moaCUCTEMBI.

* void del( const string &name ); — Y najieHl€ MOJCUCTEMBI.

* AutoHD<TSubSYS> at( const string &name ); — IlonkmoueHne K yka3aHHON MOJICUCTEME.
* AutoHD<TUIS> ui( ); — llpsimoii noctyn k noacucreme «Ilonp3oBarensckue HHTEPHEUCHI.
* AutoHD<TArchiveS> archive( ); — llpsiMoOii TOCTYII K TIOJICUCTEME K APXHUBBI».

* AutoHD<TBDS> db( ); — Ilpamoii noctyn k nojcucreme «basbl TaHHBIX».

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

* AutoHD<TProtocolS> protocol(); — Ilpsimoit noctyn k noacucreme «IIpoTokomb.

* AutoHD<TTransportS> transport( ); — Ilpsimoit noctyn k nojacucteme « TpaHCTIOPTHI».

* AutoHD<TSpecialS> special( ); — Ilpsimoii noctym Kk nojacucreMe «CrieliaibHbIC.

* AutoHD<TModSchedul> modSchedul( ); — llpsmoii poctym K mnoacHcTeMe «YIIpaBleHHE
MOTYJISIMED.

* AutoHD<TSecurity> security( ); — Ilpsimoii noctyn k nojacucreme «be3onacHocTb.
 string workDir( ); — Pabo4ast TMpeKTOpus CTAaHIUH.

* string setWorkDir( const string &wdir ); — Y cTaHoBKa paboueil TUPEKTOPUU CTAHIIUU.

* string cfgFile( ); — Vms xoHuUrypaunoHHoro Qaiiaa CUCTEMBI.

* XMLNode &cfgRoot( ); — Pa3o0OpanHas cTpykTypa KOHPUTypamroHHOTO (haiina.

* string workDB( ); — Ilonnoe ums paboueit /1.

* void setWorkDB( const string &wdb ); — Y cTaHOBKa MOJIHOTO UMEeHH paboueii b/I.

* bool saveAtExit( ); — Ilpuznak — «CoxpaHsATh KOH(UTYPALIUIO CUCTEMBI IIPU BBIXOJIEN.

* void setSaveAtExit( bool vl ); — YctanoBka npusHaka — «CoOXpaHsATh KOHQUTYPALIUIO CUCTEMBI TIPH
BBIXOJIEY.

* int savePeriod( ); — IlepnoInIHOCTh aBTOMAaTUYECKOTO coXpaHeHusI craniuu B b]1 (cekyHn).

* void setSavePeriod( int vl ); — YcTaHOBKa IEPUOJUIHOCTA aBTOMATHYECKOTO COXPAHEHHUS CTaHITUH B
BJI (cexynn).

* bool sysOptCfg( ); — Ilpu3Hak — «3arpyxatb CUCTEMHBIC MTAPAMETPBI TOJHKO U3 KOH(UTYPAITHOHHOTO
(aiinay.

 string optDescr( ); — Jlokanu3oBaHHas MOMOIIb IO OMNIMSIM KOMAaHIHOW CTPOKH W TapaMmerpam
KoH(pUryparmonHoro ¢aiina.

* static void sighandler( int signal ); — ®yHKIUA CTaHIAPTHOTO O0OpPaOOTUYMKA CUTHAJIOB CHUCTEMBI B
EJIOM.

* unsigned long long sysClk( ); — Pacu€rHas wacroTa mporeccopa Ha KOTOPOM (YHKIMOHUPYET
cuctema (I'm).

* void clkCalc( ); — Pacuér yacToThl mpoIleccopa Ha KOTOpOM paboTaeT cucTtema. BbI3bIBaeTcs
MIEPUOJUYECKH IS CUCTEM C IIEPEMEHHOM YaCTOTOU IPOLECCOpa.

* unsigned long long shrtCnt( ); — OyHKIHS 3aMepa MaJIbIX HHTEPBAJIOB BPEMEHHU 10 CUETYUKY TaKTOB

npoueccopa. Bo3BpaiaeT 3HaueHrne CYETYMKA TAKTOB MPOIIECCOpa.

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

* static long long curTime(); — Texy1iee Bpems B MUKpoceKyH1ax ¢ Havana snoxu (01.01.1970).

* static bool eventWait( bool &m_mess_r_stat, bool exempl, const string &loc, time_t time = 0 ); —
OYHKIUS OXHIaHUS COOBITHS <exempl> s mepeMeHHONW <m mess r stat™> B TEYCHHH YKa3aHHOTO
WHTEpBalia BPeMEeHH <time> It UCTOYHUKa <loc>.

* static string int2str( int val, IntView view = Dec ); — IlpeoOpa3oBaHue 11e710r0 3HAKOBOT'O B CTPOKY
BUOa <view>.

* static string uint2str( unsigned val, IntView view = Dec ); — IIpeoOpa3zoBanus 11e10r0 6€33HaKOBOTO B
CTPOKY BUJA <view>.

 static string [2str( long long val, IntView view = Dec ); — IlpeoOpa3oBaHusi JJIUHHOTO IIEJIOTO
(646uT) B CTPOKY BUIA View.

* static string real2str( double val, int prec = 15 ); — IIpeoOpa3oBaHus BELIECTBEHHOI'O, C TOYHOCTBIO

<prec> 3HaKOB, B CTPOKY.
* static double realRound( double val, int dig = 0, bool toint = false ); — OxpyrieHHe BEIIECTBEHHOTO



7

qrcia 10 YKa3aHHOTO 3Haka <dig> mociie 3amsiToil ¢ BO3MOKHOCTBIO MPE0Opa30BaHUs K IIETIOMY ITOCIIe
OKpyTIeHus <toint>.

* static string addr2str( void *addr ); — TlpeoOpazoBanue ajpeca B CTPOKY.

* static void *str2addr( const string &str ); — llpeoOpa3zoBaHue CTPOKH B ajpec.

* static string fNameFix( const string &fname ); — IIpeoOpa3oBaHrne OTHOCUTEIHHBIX UMEH (aillioB K
a0COTIOTHBIM.
* static bool strEmpty( const string &val ); — llpoBepka CTPOKU Ha ITyCTOTYy, C Y4ETOM MpPOOETIOB U

JpYTUX HE3HAYAIINX CUMBOJIOB B CTPOKE.

* static string strSepParse( const string &path, int level, char sep, int *off = NULL ); — Pa36op cTpoku
<path> Ha cocraBisroIIe, OTACIEHHBIC Pa3ACIUTEIbHBIM CUMBOJIOM <SE€p>, HAUMHAs CO CMEIICHUS
<off> u KOHTpOTHPYS CMEleHNEe KOHIIA AJIEeMEHTa B HEM-KE.

* static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ); —
Brigenenue sneMeHnToB nmytu <path> ¢ BO3MOXHOCTBIO MX JE€KOJAUPOBAHUS, HAUMHAS CO cMelleHus <off>
Y KOHTPOJUIUPYS CMEIlIeHUE KOHIIA SJIeMEHTa B HEM-Ke.

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

 static string sepstr2path( const string &str, char sep = "' ); — IlpeoOpa3oBaHHe CTPOKU C
pa3aenuTeieM <sep>> dJIEMEHTOB B IIyTh.

* static string strEncode( const string &in, Code tp, const string &symb = " \t\n"); — KonupoBanue
CTPOKH 110 YKa3aHHOMY MpaBHILy <tp>.

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

» string strCompr( const string &in, int lev = -1 ); — Komnpeccust CTpoku <in> ¢ ypOBHEM KOMIIPECCUH
<lev>.

 string strUncompr( const string &in ); — JIeKOMIIpECCHusi CTPOKH <in>.
IIy0anunbie aTpUOYTHI:

* static bool finalKill — Tlpu3Hak «®PuHATBHOE pa3pylieHne oO0BEeKTOBY. Mcmomb3yeTcs s
IPUHYIUTEIBHOIO OTKIIIOYEHUS 3a0JJOKMPOBAHHBIX O0BEKTOB Ha (PMHAJIBHON CTAaUH BBIKITFOUEHMSL.

* const int argc — CUY€TUUK apryMEHTOB KOMAaHHOW CTPOKH.

* const char **argv — bydep apryMeHTOB KOMaHHOH CTPOKH.

* const char **envp — YKa3arenb Ha CIIUCOK ITapaMETPOB OKPYKEHHS.

2.2 O0bekT coodmennii cucrembl (TMess)
JanHbIe:
Tunel (ypoBHH) coobmenuii (enum — TMess:: Type):

* Debug — otnajxa;

* [nfo — wHboOpMaIys;

* Notice — 3aMe4aHUE;

* Warning — npenynpexieHue;
* Error — ommoxa;

* Crit — KpUTHYECKasl CUTYyallUs;
* Alert — TpeBora;

* Emerg — aBapus.

Crpykrypa coobmienus (class — TMess::SRec):

* time_t time; — BpeMs COOOIICHHUS;

* string categ; — KaTteropus cooO1eHus (00bIYHO MyTh BHYTPHU CUCTEMBI);
* Type level; — ypoBeHBb COOOITICHUS;

* string mess, — COOOIIIEHUE.

Ia0aoHBI:

* message(cat,lev,fmt,args...) — DopMUpOBaHE IOTHOTO COOOIICHHUS.

* mess_debug(cat,fmt,args...) — PopMHUpOBaHUE OTJIATOYHOTO COOOIIECHUSI.

* mess_info(cat,fmt,args...) — @opMupoBaHue HHHOPMAIMOHHOTO COOOIIICHUSI.
* mess_note(cat,fmt,args...) — @OpMUPOBAHUS COOOIICHUS — 3aMCUAHUSI.



* mess_warning(cat,fmt,args...) — @opMHpOBaHUE TTPEAYIIPEAUTEIIBHOTO COOOIICHHUS.
* mess_err(cat,fint,args...) — @opMupoBaHHE COOOIICHUS OIHUOKH.

* mess_crit(cat,fmt,args...) — OopMHUpPOBaHHE COOOIICHUSI KPUTUIECKOTO COCTOSHUSI.
* mess_alert(cat,fmt,args...) — ®opMupoBaHUE COOOIICHUS TPEBOTH.

* mess_emerg(cat,fmt,args...) — @oOpMHpPOBaHUE COOOILECHHS aBAPHH.

I[IyOoiu4uHbIEe METOABI:

* void load( ); — 3arpy3ka.

* void save( ); — CoxpaHeHHE.

* string codeConv( const string &fromCH, const string &toCH, const string &mess); — KonBeprarus
KOJMPOBKH COOOIICHHUS.

» string codeConvin( const string &fromCH, const string &mess); — KoHBepranus KOIHPOBKH
COOOIIIEHUS] BO BHYTPEHHIOIO KOJAUPOBKY CUCTEMBI.

o string codeConvOut( const string &toCH, const string &mess); — KoHBepTamus KOAHUPOBKH
COOOIICHHUS U3 BHYTPEHHEH KOJHUPOBKU CHCTEMBI.

* static const char *I18N( const char *mess, const char *d_name = NULL ); — Tlony4eHue cooOmeHUS

Ha SI3bIKE CHCTEMBI.

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

* static bool chkPattern( const string &val, const string &patern ); — IlpoBepka NpUHAIEKHOCTH
cTpokH K madmnony. [lognepkuBaroTcst crienuaibHbple CHMBOIIBI 0000meHus ' u '?'.

* string lang( ); — S13bIK cuCTEeMBI (JIOKAJIU3A1INS).

o string &charset( ); — CucremMHasi KOJUPOBKa.

* int logDirect( ); — IlpueMHUKH, KOTOPBIM HANPAaBISIOTCS CHCTeMHBIC cooOmieHus (stdout, stderr,
syslog, archive);

* int messLevel( ); — YPOBEHb, HIIKE KOTOPOTO COOOIIEHUSI HTHOPUPYIOTCS.

* void setLang( const string &lang ); — Y cTaHOBKa sI3bIKa CHCTEMBI (JIOKAJIU3AIIUHN).

* void setLogDirect( int dir ); VYcraHoBKa NPUEMHUKOB KOTOPBIM HAMNpPABISIIOTCS CHUCTEMHBIE
coobmenus. Jnsa <dir> ucnonw3yercst 6utoBas macka. [ ae:

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

* void setMessLevel( int level ); — Y cTaHOBKa MUHMMAaJILHOTO YPOBHSI 00pabaThIBa€MBbIX COOOIIEHUIA.

* void put( const char *categ, Type level, const char *fmt, ... ); — CdopmupoBars cooOlLIeHHE 32
TEKyIee BpeMsl.

* void get( time_t b_tm, time_t e_tm, vector<TMess::SRec> & recs, const string &category = "", Type
level = Debug ); — 3amnpocuTh COOOIIEHHUS M3 apXHBa 3a MPOMEXKYTOK BpeMeHH <b tm> — e tm B

COOTBETCTBHH C I1a0JIOHOM KaTeTOpHH <category> U MUHUMAJIbHBIM YpOBHEM </evel>.

2.3 OobekT noacucremsl (TSubSYS)

‘Hac.ﬂez{yeT: TCntrNode. ‘

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

IIy6anyHble METOBI:

Hacaenyercs:

o TSubSYS( const char *id, const char *name, bool mod = false ); — VIHUIHATU3UPYIOUTUIT
KoHCTpyKTOp. [Ipr3Hak <mod> yka3sIBaeT, 4YTO MOJICUCTEMA MOIYITHHASL.

» string subld( ); — VnentudukaTop moJaCUCTEMBbI.

* string subName( ); — JIokanu30BaHHOE UMS TIOJICUCTEMBI.

* bool subModule( ); — Ilpu3Hak MOITYTHBHOCTH TTOJCUCTEMBI.

* virtual int subVer( ); — Bepcust noCUCTEMBI.

* virtual void subStart( ); — 3ammyck moJCUCTEMBI.

* virtual void subStop( ); — OcTaHOB TIOJICHCTEMBI.

* void modList( vector<string> &list ); — Crucox <l[ist> MOAynei MOAYITHHON TOJICUCTEMBI.

* bool modPresent( const string &name ); — IIpoBepka Ha HAIMUWE YKA3aHHOTO MOIYJISI <name>.
* void modAdd( TModule *modul ); — JlobaBnenune/peructpanus Moaymst <modul>.

* void modDel( const string &name ); — Y najienne MOy <name>.

* AutoHD<TModule> modAt( const string &name ); — IloaxnroueHrne K MOAYIIO <name>.

* TSYS &owner( ); — Cuctema — Biajienel noJCUCTEMBI.



2.4 O0bexT moayas (TModule)

‘HacneuyeT: TCntrNode. ‘

‘Hac.ﬂenyeTcm TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController. ‘
JdanHbIe:

CrtpykTypa naHHbIX uaeHTuuImpytomei moayis (class — TModule::SAt):

» SAt( const string &iid, const string &itype = "", int itver = () ); — UHUIHAIU3UPYIOMIUA KOHCTPYKTOD;
* bool operator==( const TModule::SAt &amst ) const; — GyHKUMsS CpaBHEHHUS HIACHTHU(PUKATOPOB
MOJYJIEH;

* string id, — uneHTUu(PUKATOP MOTYJIS;
* string type; — TUI MOAYJIA (IIOACUCTEMA);
* intt ver; — BepcHsl TUIIA MOZYyJIs (IIOJCUCTEMBI) 111 KOTOPOH MOJyJIb pa3paboTaH.

CrpykTypa skcioptupyeMbix ¢pyHkiui (class — TModule::ExpFunc):

* string prot; — NPOTOTUN (PYHKLIUH;
* string dscr; — JNOKaJIM30BAaHHOE OMMMCAHKUE (PYHKITUH;
* void (TModule:: *ptr)(); — OTHOCUTENIbHBIN aipec PyHKIMH (OTHOCUTENLHO 00BEKTa MOJTYJIS).

IIy6anyHbIe METOBI:

* const string &modld( ); — VneHTnukaTop MOAYyJIs.
* string modName( ); — Jlokalu30BaHHOE UMSI MOJTYJISI.

* virtual void modStart( ); — 3amyck MOIyJIsl.

* virtual void modStop( ); — OcTaHOB MOIYISL.

* virtual void modInfo( vector<string> <&list ); — Cnucok <l[ist> WHPOPMAIMOHHBIX AJIEMEHTOB
MOJIYJIS.

* virtual string modlInfo( const string &name ); — TlonydeHHe COIEPKUMOTO YKa3aHHOTO
MH()OPMAITMOHHOTO JIEMEHTa <name>.

* void modFuncList( vector<string> &list ); — Cnmcox <l[ist> 3KCIOPTUPYEMbIX (DYHKITUH MOJTYJIS.

* bool modFuncPresent( const string &prot ); — llpoBepka Ha HanM4Ue yKa3aHHOW (PyHKIMHU MO €&

NPOTOTHUILY <prot=>.

* ExpFunc &modFunc( const string &prot ); — llonyants uHbOpMALHIO 00 SKCIOPTUPYEMON (DYHKITHH
Moayns <prot>.

* void modFunc( const string &prot, void (TModule::**offptr)() ); — IlomydyeHue OTHOCHUTEIBHOTO
aapeca <offptr> sxcnoptupyeMon GpyHKIuu <prot>.

* const char *IISN( const char *mess ); — Jlokanu3amusi MOZYJIBHOTO COOOILEHHS <mess™> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

e string I1I8Ns( const string &mess ); — Jlokanuzauuss MOAYIBHOTO COOOILICHUS <mess> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

* TSubSYS &owner( ); — Iloacucrema — Biaaener; MOIYIIS.

3amuménnbie aTpUdyTHI:

o string mld; — W nentuduxaTtop MoIys.

* string mName; — VMs MmoqyJis.

* string mDescr; — OnucaHue MOAYJISL.

* string mType; — Tun moxyis.

* string mVers; — Bepcust Mmoays.

* string mAutor; — ABTOpP MOIYJIS.

* string mLicense; — JluueH3us MOy

 string mSource; — VICTOYHUK/TIPOUCXOXKIECHUE MOTYIIS.

3amunéHabIe MeTOAbI:

* void modFuncReg( ExpFunc *func ); — Peructparius 3KCopTUPYEMBIX MOTyJIeM (yHKITHI.
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3 lHoacucrema “bassbl Jlannbix” (TBDS)

[Toacuctema «baspl JlaHHBIX» TIpeacTaBiieHa 00beKTOM 1 BDS, KOTOPBIN COACPKUT MOAYIbHBIE O0BEKTHI
tunoB bJ{ 77TipBD. Kaxnaplii Tun 6a3bl JaHHBIX COJACPKHUT OOBEKTHI OT/IEIBHO B3ATHIX 0a3 TaHHBIX TaHHOTO
tunia TBD. Kaxxnast BJI, B cBoro ouepenp, COAEPKUT 00beKThI cBoux Tadsmil 17able (puc. 3).

.I,_J"
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MySQL ireBi DBF i
Tun 617!
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Puc. 3. Mepapxuueckas cTpykrypa nojacucrems! b/l

[Toncucrema mpencrasisier 0azoBble (GyHKIMM A AocTyna kK tunmam bJl, a takke oboOmiaromue
GyHKUMU A8 MaHUIYJSOUM ¢ 0a3aMM JaHHbIX W TaOnuuamu. Tak, A7 COKPBITUS MCTOYHHUKA JAaHHBIX,
KOTOPBIM MOKET ObITh M KOH(PUTYpalMOHHBIN (aiisl, mpeaocTaBisioTcss PyHKIUH aOCTPaKTHOTO AOCTyMa K
MCTOYHUKY JAHHBIX. A JUIsl XpaHeHHs OOIIe-CUCTEMHBIX JAaHHBIX MPEAOCTaBISIeTCd CUCTEMHasi Tabiuua u
¢yHkunu abcTpakTHOrO JocTyna K Heil. CienoBarenbHO, 001e-CUCTEMHBIE JJAHHBIE MOTYT XpaHUTHCS Kak B
KOH(HUTypanoHHOM (aiine, Tak u B Tadbnure bJl. [I[propuTeTHBIM UCTOYHUKOM, B TAKOM CIIydae, sSBISETCS
tabauna b/I.

SABnsasace moxynbHeiM 00bekToM, THII B/l (TTipBD) comepxuT mocTym K peanu3aliu MeXaHH3Ma TOU
unu uHor BJI. JlocTynm mpou3BOauTCA MOCPENCTBOM OTKPBITHIX B/l Moayns otnensHO B3storo tuma b/l
OTtkpeiBaemble/peructpupoBanible b/l onmceiBatoTcst B Tabnuie  OTKpbiBaeMbix  BJ[ wim B
KoHurypauroHHoMm gaitie. CymiecTByeT, Tak Ha3biBaemasi, pabouast B/, koTopass oTkpbiBaeTcst Bcerna u
yKa3bIBaeTcsi B KoH¢urypamuonHoM ¢aitne. bJ] noanepxxusatomue SQL-3ampocsl MOTYT MperocTaBiIsATh
JIOCTYN OCHOBaHHBIN Ha npsAMbIXx SQL-3anpocax.

B mpomnecce ucnonwszoBanus, komrnoHeHThl cucteMbl OpenSCADA otkpeiBator Tabmunbl (TTable) B
noctynHbix B/l u paboTarot ¢ HUMHU.
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3.1 O6bexT noacucremsl «basel Jlanusrx» (TBDS)

Hacaenyer: TSubSYS, TElem.
IIy0am4yHbIe METOBI:

* int subVer(); — Bepcusi moiICUCTEMBI.

* static string realDBName( const string &bdn ); — IlpeoOpa3oBanue moiaHOro mabdbaoHHOTo uMeHu bJ]
i tabmunbl (Buga *.*.myTbl) B peanbHoe ums. DakTHYECKH BBITIONHSETCS 3aMEHAa CIEIHATbHBIX
a1eMeHTOB '*' Ha anemMeHThl padoueit b/I.

* void dbList( vector<string> &ls ); — Cnucok gpoctynusix b/I.

* AutoHD<TTable> open( const string &bdn, bool create = false ); — OtkpbiTHe TaOMUIB <bdn> B]|
1o e€ MOJIHOMY IIyTH C CO3JJaHHeM <create> B Clly4ae OTCYTCTBUSI.

* void close( const string &bdn, bool del = false ); — 3akpwiTue Tabmunel <bdn> BJl o e€ momHOMY
MyTH C BOBMOKHOCTBIO YIAJICHHSI ITOCIIE 3aKphITHs <del>.
* bool dataSeek( const string &bdn, const string <&path, int lev, TConfig &cfg ); — OOmee

CKaHMPOBAHWE 3alMCe MCTOYHWKA NAaHHBIX. B KadecTBe MCTOYHHMKA BBHICTYNAeT KOHQUTYpPAI[MOHHBIN
¢aitn uiu BJI. B ciyuae orcyrerBus b/l nucnons3yercs koHpuryparuonssiii ¢aitn. Ecin umsa bJ] <bdn>
i nyTh <path> koH(puUTryparmonHoro (aiia He yKa3zaHbl, TO KX 00pabOTKa MPOITyCKaeTCsl.

* bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — llonydyenue 3amucu u3
ucrounnka naHHbX (BJl wnu xondurypaunonssiii ¢aitn). Eciu umsa B/l <bdn> wmm nyrts <path>
KOH(HUTryparmoHHOTo (aitia He yKa3aHbl, TO UX 00pabOTKa MPOIyCcKaeTCsl.

* void dataSet( const string &bdn, const string &path, TConfig &cfg ); — YCTaHOBHUTH/COXpaHUTh
3anuch B ucrtouHuke AaHHbIX (Bl win xondurypanumonssiii ¢aiin). Ecniu ums B/l <bdn> win nmyTh
<path> xoHdurypanuonsoro ¢aina He yka3zaHbl, TO UX 00pabOTKa MPOITYCKaETCsl.

* void dataDel( const string &bdn, const string &path, TConfig &cfg ); — VYnaneHue 3amnucu u3
ucrounnka naHHbIX (BJ] wnu xondurypamumonssii ¢aiin). Ecim umsa Bl <bdn> wmm myts <path>
KOH(UryparoHHOTo ¢aiiyia He yKa3aHbl, TO UX 00paboTKa MPOMyCKaeTCsl.

* static string genDBGet( const string &path, const string &oval = "", const string &user = “root”,
bool onlyCfg = false ); — IlonyuuTh 0OIle-CUCTEMHbIE TaHHbIE U3 KOH(UIypalHoOHHOrO ¢ailna uiu
CHCTEMHON TaOJHIBI OT MMEHHW MoJb3oBarenst <user>. Eciin maHHBIE OTCYTCTBYIOT TO BO3BpPAIIaeTCs
3HaueHui <oval>.

* static void genDBSet( const string &path, const string &val, const string &user = ‘“root” ); —
Y CTaHOBUTH/COXPAHUTh OOIE-CUCTEMHBIE JIaHHBIE B KOH(PUTYpallmoHHOM (paiiie WiIn CUCTEMHOMN
Ta0JMIle OT UMEHHU TOJIb30BATENS <user>.

» string fullDBSYS( ); — IlomHoe uMsi CHCTEMHOM TaOJIUIIbI.

* string fullDB( ); — IlonHoe uMst TaONUIIBI C ONTMCAHUEM 3aperucTpupoBaHHBIX b/I.

* TElem &openDB_E( ) — CtpykTypa TaObIuUIIbl 3aperucTpupoBanHbIx b1

* AutoHD<TTipBD> at( const string &iid ) — Obpamenue k moayiato bJl (turry B/I).

 string optDescr( ); — Jlokanu3oBaHHas NOMOIIb 10 ONUMSAM KOMAaHIHON CTPOKM M IapameTpam
KOH(UTypallMoHHOTO (aiina.

3.2 MoayabHblii 00bekT THNOB 0a3 nanubix (TTipBD)

‘Hacnez[yeT: TModule. ‘

‘Hacnez{yeTcm KopueBbiMu 00bekTamu Moayseit mojacucteMsl «bI. ‘
IIy0amuHbIe METOBI:

* bool fullDeleteDB( ); — Ilpu3nHax nonHoro yaanenus b/1.

* void list( vector<string> &list ); — CHucok 3aperucTpupoBaHHbIX (OTKpPHITHIX) B/I.

* bool openStat( const string &idb ); — IlpoBepka Ha HaTU4KME yKa3aHHOUN OTKPBITOH B/I.
* void open( const string &iid ); — OtkpsiTe B/I.

* void close( const string &iid, bool erase = false ); — 3akpbiTue BJI. Ecnu ycranoBieH npu3Hak
<erase> 1o B]l OyaeT MOTHOCTHIO y/ajieHa.
* AutoHD<TBD> at( const string &name ); — lloakmtouenne Kk oTKpbIToit B/I.

* TBDS &owner( ); — lloncucrema — Biajaesel MOIYJIs.
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3.3 O0bekT 06a3bl nannbix (TBD)

‘HacneuyeT: TCntrNode, TConfig. ‘

‘Hac.ﬂenyeTcn: OObekTaMu 0a3 TaHHBIX MOJyJel moacucTeMbl «bJ[». ‘
IIy6anyHbIe METOBI:

* TBD( const string &iid, TElem *cf el ); — Hunumanu3upyomui KOHCTPYKTOP.

* const string &id( ); — Unearuduxatop B/I.

» string name( ); — Vms B]I.

* const string &dscr( ); — Onucanue B/I.

* const string &addr( ); — Anpec bJl. ®opma 3anucu oTnnyHa 11 Kaxkaoro tumna bJI.
* const string &codePage( ); — KonoBas cTpaHuia B KOTOpoil Xxpausatcs nanubsie b/
* bool enableStat( ); — Cocrosinue BJl: «Bxmouenay.

* bool toEnable( ); — Tlpuznak bJI: «BxmouaTs.

* void setName( const string &inm ); — Y cranoBka umenu b/I.

* void setDscr( const string &idscr ); — Y ctanoBka onucanus b/I.

* void setAddr( const string &iaddr ); — YcranoBka aapeca b/I.

* void setCodePage( const string &icp ); — Y cTaHOBKa KOJIOBOW CTPAHHIIBI XpaHECHHs JaHHBIX B B/I.
* void setToEnable( bool ivl ); — YcraHoBKa npu3Haka: « BKiItoyaTby.

* virtual void enable( ); — Bxmouenue BJI.

* virtual void disable( ); — Otxmouenue b/I.

* virtual void allowList( vector<string> &list ); — Cnucox Tabmuil, coaepxkamuxcs B nanHoi bJI.

* void list( vector<string> &list ); — CHHCOK OTKPBITHIX TAOJIHII.

* bool openStat( const string &table ); — llpu3Hak yKa3bpIBalOLIUI HA TO, YTO 3alpoIlICHHAs TabIuIa
OTKpHITA.

* void open( const string &table, bool create ); — OtkpbiTue TabmuIBl. Ecnu ycTaHOBIEH MpU3HAK
<create>, TO B CJiy4ae OTCYTCTBHS Ta0nuia OyaeT co3/1aHa.

* void close( const string &table, bool del = false ); — 3akpbiTie Tabnupl. Ecnu ycTaHOBICH MpU3HAK

<del>, To Tabauua OyaeT MOJTHOCTBHIO yJAJIEHA.

* AutoHD<TTable> at( const string &name ); — llonkimodenue K Tabmaure.

* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — OtnpaBka SQL-
3anpoca <req> Ha b]J| 1 moyydeHue pe3yabTara B BUja€ TaOIUIbl <th/>.

» TTipBD &owner( ); — Tun 06a3bl faHHBIX — Biajenen nanuoi b/l

3amuméHHbIe METOABI:

* virtual TTable *openTable( const string &table, bool create ); — MoOAYIbHBIII METOJ OTKPBITHS
TaOIUIIBL.

3.4 OobekT Tadauubl (TTable)
‘HacnenyeT: TCntrNode. ‘

‘HacnenyeTcm OObexTaMu TaOIMI] MOTyIIeH moacucTeMbl «bJIy. ‘
IIy0amuHbIe METOBI:

» TTable( const string &name ); — VHUIUATU3UPYIONTUN KOHCTPYKTOP.

* string &name( ); — VIMs TaOMUIIBL.

* virtual void fieldStruct( TConfig &cfg ); — llonydeHue cTpyKTypbl TaOIUIIBL.

* virtual bool fieldSeek( int row, TConfig &cfg ); — CxanupoBaHHUE 3aITUCEH TaOTUIIBI.

 virtual void fieldGet( TConfig &cfg ); — 3ampoc yka3aHHOW 3amuCH. 3ampaiiuBaeMasi 3aIuch
OIPECIISICTCS 3HAYCHHUSIMU KITFOUCBBIX SUCCK MCXOMHOM 3armucu <cfg>.
* virtual void fieldSet( TConfig &cfg ); — YcraHOBKa 3HaueHUil yka3zaHHOW 3amucu. B ciydae

OTCYTCTBHSI, 3alUCh OYJET CO3/1aHa.
* virtual void fieldDel( TConfig &cfg ); — Y najieHne yka3aHHOU 3aIlHCH.
* TBD &owner(); — B]] — Bnagenen 1aHHOI TaOIHIIBI.
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4 Iloacucrema “Coop nannbix” (TDAQS)

[Toacucrema “COop maHHBIX” mpencraBieHa 00bekTOM TDAQS, KOTOPBIA COIEPKUT MOYJIbHBIC
0O0BEKTHI TUIIOB UCTOYHUKOB AaHHBIX 17ipDAQ u 00BbeKTh ONOIMOTEK MIa0JIOHOB TAPAMETPOB MOJICHCTEMBI
«Co6op nmauubix» TPrmTmplLib. OOBEKT THIIOB UCTOYHUKOB JAHHBIX COJIEPKUT OOBEKTHI KOHTPOJIJIEPOB
TController u 00bexTbl TUNIOB MapameTpoB 17ipParam. OOBEKTHl TUIOB MapaMETPOB MPEIOCTABISIOTCS
MOJlyJIeM KOHTpoJulepa M cojaepxar cTpykTypy bJl oTaenpHbIX THUIIOB mapaMeTpoB (aHaJIOrOBbIE,
TUCKpeTHbIE ...). OOBEKTHI KOHTPOJUIEPOB coepxkaT oO0bekThl mnapamerpoB 1ParamContr. Kaxnblil
apaMerp accoLMUPYETCs C OJHUM W3 THUIOB NapaMeTpoB. Jlins XpaHeHus arpuOyTOB, HapameTp
HacjeayeTcs oT o0bekTa 3HaueHui 1Value, KOTOPBIA U COMEPKHUT 3HaUYeHUs aTpuOyToB 7Val. bubnuoreka
1a0JIOHOB  TIApaMETPOB  JAHHOM TMOJCHCTEMBI COICPKHUT OO0BEKTHl mabdaonoB 7TPrmTmpl. Tlpumep
ONMCaHHOW MepapXUUeCKON CTPYKTYpbI IPUBEAEH Ha pHUC. 4.

CTaHUKWA CUCMmEMHBID crod

ral 't

DAQ

Crol nodcucmen

1 i'_ -:a‘
i
A ;‘ Euﬁnuamexa walnoxHoe

[dlgf-'tlann smpIBrdJ

m[lm{j][ SYs ] Ec-mn] [Et_ﬂpﬁﬂ] Amputiym | : ModyneHBIO ciod

W o,

Puc. 4. Uepapxuueckas CTpyKTypa MOJICUCTEMBI COOpa JaHHBIX.

[Togcucrema comepKUT THUIBI HWCTOYHUKOB JaHHBIX. VICTOUHMKOM MOKET BBICTYNATh MNPAKTHYECKU
m00ast CYITHOCTh MPEAOCTABIIAIONIAs Kakue TN00 JaHHbIC. THIT HICTOYHHWKA MOXKET JCIUTHCS HA OTACIbHBIC
MCTOYHMKU (KOHTPOJUIEPHI) B TMpeaenax KOHKpeTHoro Ttumna. Hampumep, eciau B3sTh JaHHBIE U3
onepamronHoi cuctemsl (OC), TO O OTACIBHBIM HCTOYHHKOM MOXKHO IMTOHUMATh OTIEPAIIMOHHYIO CUCTEMY
oraensHOTO ITK.

Hcrounnk nmaHHBIX (KOHTPOJUIEP) MACIUTCSA JAaliee, WIA COJIEPXKHUT, mapameTrpsl. llom mapamerpom
MoJIpa3yMeBaeTcs Kakas-TO 4acTh HMCTOYHMKA AaHHBIX. B cmydae ¢ OC 3710 Oymer, Hampumep: pacxon
OIEPATUBHOM IMAMSATH, 4aCTOTA MPOLECCOPAa U MHOI'O IPYIUX COCTABHBIX YACTEH.

[TapameTrp, B CBOIO oOuepellb, COACPKHUT aTpuOyThl, KOTOpble M NPEAOCTABIAIOT JaHHble. Kpome
OCHOBHBIX JaHHBIX anI/I6YTaMI/I MOTYT NOpPCAOCTABIATHCA MW CONYTCTBYIOIIHWC W OCTAIU3UPYHOLIUC
naHHble. B ciydae toii-ke OC u pacxonia nmaMsiTi, aTpuOdyTaMu MOXKET MPEAOCTaBIATHCS HE TOJIBKO 3aHsTas
[IaMsATh, a TAKXKE U CKOJIBKO €€ BCEro, CKOJIBKO B Swap U T.[.

HeKOTOpI)Ie peamm3aiui KMCTOYHUKOB JaHHBIX MOT'YT HNPCAOCTABIIATL BO3MOXHOCTDH q)OpMI/IpOBaHI/IH
CTPYKTYpHI IapamMeTpa 1o, paHee pa3paOOTaHHBIM, IIa0JIOHAM mMapameTpoB. JIs 3Toi menu moacucrema
COJCPXKHUT OMONMMOTEKH HIa0JIOHOB, KOTOpPbIE, B CBOIO O4YEpenb, COAep)kaT MmabJIoHBI mapameTpoB. B
nmpuMepe n3o00paxeHa OMdIMoTeKa MmadIoHOB “base” ¢ mabdmonamu “digAlrm” u “smplBrd”.



14

4.1 OobekT noacucremol «Coop nanupix» (TDAQS)

Hacaenyer: TSubSYS.
IIy0am4yHbIe METOBI:

* int subVer(); — Bepcusi moiICUCTEMBI.

* void subStart( ); — 3ammyck MOJCUCTEMBI.

* void subStop(); — OcCTaHOB N1OACUCTEMBI.

* AutoHD<TTipDAQ> at( const string &name ); — IloaxaroueHue K TUITY UCTOYHUKA TaHHBIX.

* string tmplLibTable( ); — VIms TaGnuipl Ui XpaHEHUs I1a0JIOHOB MapamMeTpoB mnojicucteMbl «Coop
JTAHHBIX).
* void tmplLibList( vector<string> &list ); — CHUCOK AOCTYIHBIX 1Ia0JIOHOB ApaMETPOB.

* bool tmplLibPresent( const string &id ); — IlpoBepka Ha Hamu4me mabaoHa nmapamerpa <id>.

* void tmplLibReg( TPrmTmplLib *Iib ); — Peructpamus mabiona napametpa <lib>.

* void tmplLibUnreg( const string &id, int flg = 0 ); — Y najneHue/CHATAE C PETUCTPAlUU II1a0IOHA
napametpa <id>.

* AutoHD<TPrmTmplLib> tmplLibAt( const string &id ); — Ilonknrouenue K IAGIOHY MapaMmeTrpa
<id>.

* TElem &elLib(); — CtpykTtypa Tabauiibl Ou0Iu0TeK 1MabIOHOB apaMeTpPOB.

» TElem &tplE(); — CtpyKTypa TaOIHIIBI MA0JIOHOB TAPaMETPOB.

* TElem &tplIOE(); — CtpykTypa aTpuOyTOB I1a0JIOHOB TTapaMETPOB.

* TElem &errE(); — CtpykTypa arpulyTa(oB) OIIMOOK MapaMeTpoB.

4.2 MoayabHblii 00beKkT THIA KOHTpoJL1epa (TTipDAQ)

‘HacneuyeT: TModule, TElem. ‘

‘HacnenyeTc;l: KopHueBbiMu 00bekTamMu Moaysieit mojacucteMbl «COOp JaHHBIX. ‘
IIy6anyHbIe METOBI:

* void modStart( ); — 3amyck MOIyJsl.

* void modStop( ); — OcTtaHoB MOIYJIsI.

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

* bool present( const string &name ); — IIpoBepka Ha HaATMUKE YKA3aHHOTO KOHTPOJUIEPA.

* void add( const string &name, const string &daq _db = "*.*" ); — J|06aBUTH KOHTPOJLIEP.

* void del( const string &name ); — Y 1anuTh KOHTPOJLIEP.

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

* bool tpPrmPresent( const string &name_t ); — IIpoBepka Ha HAIMYKME YKA3aHHOTO THUIIA IMapameTpa.

* unsigned tpPrmTold( const string &name _t ); — IlonydeHne MHACKCA TUTIA TTAPAMETPOB 110 UMEHH.

* int tpParmAdd( const char *id, const char *n_db, const char *name ); — JlobaBneHue/perucrpamus
THUTIA TTAPAMETPOB.

* unsigned tpPrmSize( ); — KonndecTBo TUIIOB TapaMeTPOB.

» TTipParam &tpPrmAt( unsigned id ); — I1oayuuTh 0OBEKT THIIA TAPAMETPOB.

* virtual void compileFuncLangs( vector<string> &ls ); — 3anpoc mepeuHs S3BIKOB ISI KOTOPBIX
pean30BaHa BO3MOXHOCTh (POPMUPOBAHUS MOJIB30BATEIHCKUX MPOLIETYP, B TaHHOM MOJYJIE.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); —
KoMmmumsinusi/HacTpoiika  MONB30BAaTeNbCKOM  (DYHKIIMM Ha MOAACPKMBAEMOM  MOJYJEM  S3BIKE
MIpOrpaMMHUpOBaHus <lang> M HMCXOJHOM TEKCTE MpOLEeAypbl <prog text>, Hcxonas W3 MapamMeTpoB
npouenypsl <fnc_cfg>. Pe3ynbratom siBisieTcs aapec K MOATOTOBICHHOMY OOBEKTY (DYHKITUH.

gaHH/IIIIéHHbIe METOAbI:

* virtual TController *ContrAttach( const string &name, const string &daq db ); — llonkiroueHue
KoHTposuiepa. O0s3aTeNbHO ePEonpeIeNIeTCs B TOTOMKE MOIYJIS.
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4.3 O0obekT KouTpoiepa (TController)

‘HacneuyeT: TCntrNode, TConfig. ‘

‘HacnenyeTc;l: OO0beKkTaMu KOHTPOJIIEPOB MOAYIEH mojacucTeMbl «COOp TaHHBIXY. ‘
IIy6anyHbIe METOBI:

* TController( const string &name c, const string &daq db, TElem “*cfgelem ); —
Nuannmanu3upyronmi KOHCTPYKTOP KOHTPOJLIEpa.

* const string &id( ); — WnentuduxaTtop KOHTpOJLIEpA.
* string name( ); — Vms KoHTpoOILIEpA.
* string descr(); — OnucaHue KOHTpOJUIEpa.

* string DB(); — Wwms B]] sx3emuisipa KOHTpoJuIepa.

 string tbl( ); — Vims Tabnuiisl 6a3bl JaHHBIX YK3EMIUTSIpa KOHTpOJLIEpa.

* string fullDB( ); — IlonHoe uMsi TaOJIUIIbI K3EMIUISIpa KOHTPOILIEpA.

* void setName( const string &nm ); — Y CTaHOBUTb UMSI KOHTPOJUIEPA.

* void setDescr( const string &dscr ); — Y CTaHOBUTH ONMCAHKE KOHTPOJIEPA.

* void setDB( const string &idb ); — YctanoBka umenu b/l sx3eMIuisipa KOHTposepa.

* bool toEnable( ); — llpuznak «BxirogaTs KOHTPOILIEP».

* bool toStart(); — Ilpu3Hak «3amyckaTb KOHTPOJJIEP.

* bool enableStat( ); — Cocrosinue «Bxiatouen.

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

* void start( ); — 3amyck KOHTpOJUIepa.

* void stop( ); — OcTaHOB KOHTpOJUIEpA.

* void enable( ); — BxitoueHune KOHTpOIUIEpa.

* void disable( ); — OTkI0ueHNE KOHTPOJIIEPA.

* void list( vector<string> &list ); — Cnucox mapaMeTpoB B KOHTPOJIIEPE.

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

* void add( const string &name, unsigned type ); — Jlob6aBnenue napamerpa <name> THNA <type>.
* void del( const string &name, bool full = false ); — Y nanenue mapamerpa <name>. Ecnu ykazano
nosie <full> 1o KOHTpoJUIep OyneT yAaaéH MOJTHOCTHIO.

* AutoHD<TParamContr> at( const string &name, const string &who = “th _contr” ); —
[TonkiroueHue k napaMeTpy KOHTpoJuiepa <name>.

* TTipDAQ &owner( ); — Tun nucTouHMKa JaHHBIX (MOIYJb) — BIACINICI JAHHBIM KOHTPOJIICPOM.

3amuménnbie aTpUdyTHI:

* bool en_st; — [lpusnHak «BKIIIO4eHO.
* bool run_st; — Ilpu3Hak «3amyieHo».

3allll/IHIéHHI)Ie METOAbI:

* virtual void enable ('); — Bxmtouenue kouTposuiepa. [lepexBaTsiBaeTcst IOTOMKOM.

* virtual void disable (); — Otxnrouenue koHTposuiepa. [lepexBarsiBacTcs MOTOMKOM.

* virtual void start (); — 3amyck KoHTpoJuiepa. [lepexBaTbIiBaeTCsl TOTOMKOM.

* virtual void stop _('); — OcrtaHoB KoHTpoJuiepa. [lepexBaTbIBaeTCsI TOTOMKOM.

* virtual TParamContr *ParamAttach( const string &name, int type ); — MoAyabHBII METO/ CO31aHUsI/
OTKPBITUSI HOBOTO TTapaMeTpa.

4.4 OobexT THA napameTpoB (TTipParam)

‘HacnenyeT: TElem. ‘
IIyOoiu4uHbIE METOABI:

e TTipParam( const char *id, const char *name, const char *db ); — VIHUIUATU3UPYIOLTUI
KOHCTPYKTOP.

ITy0niu4unbIe aTpHOYTHI:

* string name; — VMs Tuma mapamerpa.
* string descr; — OmnucaHue THIA apameTpa.
 string db; — BJ| Tuna napamerpa.
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4.5 O0bexT napamerpa puzndeckoro ypous (TParamContr)

‘HacneuyeT: TConfig, TValue. ‘

‘HacnenyeTc;l: OObexkTamMu apamMeTpoB MoAysel nmoacucreMbl «COOp JaHHBIXY. ‘
IIy6anyHbIe METOBI:

* TParamContr( const string &name, TTipParam *tpprm ); — VHUIIMaTU3UPYIOLUI KOHCTPYKTOD.
* const string &id( ); — Wnentuduxarop napamerpa (mmdp).

» string name( ); — VIms mapameTtpa.

* string descr( ); — Onmcanue napaMmerpa.

* bool toEnable( ); — llpuznak «BxirodaTs mapamerpy.

* bool enableStat( ) — Cocrosiuue «Bxiroueny.

* void setName( const string &inm ); — Y CTaHOBKa UMEHHU MapaMeTpa.

* void setDescr( const string &idsc ); — YCcTaHOBKa OIUCAHUS MTapameTpa.

* void setToEnable( bool vl ); — Y craHoBKa npu3Haka «BKIro4aTs mapamerpy.

» TTipParam &type( ); — Tun mapamerpa.

* virtual void enable( ); — BKIIIOUNTH mapameTp.

* virtual void disable( ); — OTKITIOUNTH TTapamMeTp.

* bool operator==( TParamContr & PrmCntr ); — CpaBHEeHHUE mapamMeTpoB.

» TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBanue napamerpa.
* TController &owner( ); — KonTposiep — Biajaemnel napameTpa.

4.6 OobexT 3Hauenus (TValue)

‘HacnenyeT: TCntrNode, TValElem. ‘

‘HacnenyeTCﬂ: TParamContr. ‘
IIyOoiu4uHbIE METOABI:

* void viList( vector<string> &list ); — IlomyueHue cimcka aTpudyTOB.
* bool vIPresent( const string &name ); — IIpoBepka Ha HaTU4Ks YKa3aHHOTO aTpUOyTa.
* AutoHD<TVal> vIAt( const string &name ); — Iloaxiarouenue K aTpuOyTy.

3allll/IHIéHHI)Ie METOAbI:

» TConfig *vICfg( ) — llony4yenue cBsi3aHHOTO 00bekTa KoH(purypanuu. Ecnu Bo3spamaercs NULL to
OTCYTCTBYET CBSI3aHHBII 00BEKT KOH(UTYpannu.

* void setVICfg( TConfig *cfg ); — YcTaHOBKa CB3aHHOTO 00BbEKTa KOHPUTYyparuu <cfg>.

* bool viElemPresent( TElem *ValEl ); — IIpoBepka Ha HaJqu4yue 31eMeHTa aTpudyToB <ValE[>.

* void viIElemAtt( TElem *ValEl ); — Ilonkitouenue CTpyKTypsl JaHHbIX <ValE[>.

* void vlElemDet( TElem *ValEl ); — OTkitoueHHe CTPYKTYpbl NaHHBIX <ValEl>.

» TElem &vIElem( const string &name ); — IloayuuTh CTPYKTYPYy AAHHBIX 1O €€ UMEHU <name>.

* virtual void viSet( TVal &val ); — Ynpexnaromas GyHKINS YCTAaHOBKY 3Ha4YeHUs. Vcronb3yercest 1is
IpsIMOM (CUHXPOHHOM) 3aInCH.

* virtual void viGet( TVal &val ); — Ynpexnaromas GyHKIUs MOTydeHus 3HaueHus. Vcmons3yercs st
IPSAMOT0 (CHHXPOHHOT'O) YTECHUSI.

* virtual void viArchMake( TVal &val ); — YBemomusiomas (GyHKIUS O CO3AAHWU apXuBa IS
aTpubyta <val>. Mcnomb3yercs sl HACTPOWKH CO3aHHOTO apXWBa, B COOTBETCTBUU C OCOOCHHOCTSMHU
WCTOYHUKA JAHHBIX.
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4.7 OobekT aTpudyTa (TVal).

‘HacneuyeT: ‘T CntrNode. ‘
Jdannbie:

JomonmaurenpHble Giaru k 00bekty TFId (enum TVal::AttrFlag):

* DirRead — ¢nar nmpsMoro 4TeHHs 3HAYCHUS;
* DirWrite — ¢nar npsiMOl 3aIuCy 3HAYCHUSI.

3HaveHMsI OMMOKHU ISl pa3IMUHbIX TUIIOB JaHHBIX (define):

* EVAL BOOL — 3HaueHue oumoOKy JIOTU4eckoro (2);

* EVAL INT — 3unauenue ommbku 1enoro (-2147483647);

* EVAL REAL — 3nayenue ommOku BeuectBeHHOTo (-3.3E308);
* EVAL STR — 3nauenue omunbdku ctpokoBoro ("<EVAL>").

IIyOoiu4uHbIE METOABI:

» TVal( TFld &fld, TValue *owner ); — VHNNManu3anus Kak XpaHWIUIIEC THHAMAYCCKIX JaHHBIX.

» TVal( TCfg &cfg, TValue *owner ); — Vanunmanu3anusi Kak oTpakeHue crarnueckux nanubix (bJ1).
* const string &name( ); — Ums atpulyra.

* TFld &fld( ); — Omnmcarens CTPYKTYpHI aTpuOyTa.

* string getSEL( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHs] BLIOOPOYHOTO TUTIA Ha
ykaszanHoe Bpems <tm>. Eciu NULL 10 BO3BpaTtuTcs 1ociaeaHee 3HaueHUe.
o string getS( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs CTPOKOBOTO THIIa Ha

ykazanHoe Bpems <tm>. Eciiu NULL 10 BO3BpaTuTCs NOCIEAHEE 3HAUCHUE.
* double getR( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHsI BEUIIECTBEHHOTO THUITA HA
ykazanHoe BpeMs <tm>. Eciiu NULL 10 BO3BpaTuTCA NOCIEAHEE 3HAYCHUE.

* int getl( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHUs IIEJIOTO TUTIA Ha YKa3aHHOE
Bpemsi <tm>. Ecnu NULL TO BOo3Bpatutcs nocjieaHee 3HaueHue.

* char getB( long long *tm = NULL, bool sys = false ); — 3anpoc 3Hau€HUs JIOTUYECKOTO TUTIA Ha
ykazanHoe Bpems <tm>. Ecau NULL To Bo3BpaTUTCS nocineqHee 3HaYeHue.

* void setSEL( const string &value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HauCHUS
BbIOOpOYHOTO THNA <value>.

* void setS( const string &value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4YCHUS
CTPOKOBOTO TUIA <value>.

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

* void setl( int value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HA4YCHHUS LIEJIOTO THUIIA
<value>.

* void setB( char value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4YEHUS JJOTUIECKOTO TUTIA
<value>.

* AutoHD<TVArchive> arch(); — IlonyueHune acCOUMUPOBAHHOTO CO 3HAUYCHUEM apXHBa.

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

3allllflllléﬂl-ll)le METOAbI:

* void viSet( ); — Ynpexnaromias GyHKIIUS YCTaHOBKH 3Ha4YeHHS. cronb3yeTcs i1 mpsSMoil 3aIicH.
* void viGet( ); — Ynpexnaroias KIIUS IOJIy4eHUs 3HaueHus. Vcnonap3yeTcs Uit MpsSMOro YTEHUsI.
Y
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4.8 O0bexT OM0MoTeKH MA010HOB napMeTpoB nojacucteMbl “DAQ” (TPrmTmplLib)

‘HacneuyeT: ‘T CntrNode, TConfig. ‘
IIy0am4yHbIe METOBI:

» TPrmTmplLib( const char *id, const char *name, const string &lib_db ); — VIHUIManu3upyommi
KOHCTPYKTOP.

* const string &id( ); — Vneatudukatop OMOIHOTEKH.

» string name( ); — VImst OMOIHNOTEKN.

* string descr( ); — Onucanue OMOINOTEKH.

» string DB('); — Bl sx3emruisipa OuOIMOTEKH.

* string thl( ); — Tabnuua B] sx3eMiuisipa OMOINOTEKH.

* string fullDB( ); — Ilonnserit anpec tadbmuiel b/l sx3emruisapa OnOImoTexu.

* bool startStat( ); — Ilpuznak «bubnnoTeka 3anmyieHa.

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

* void setName( const string &vl ); — YcTaHOBKa UMEHU OMOJIMOTEKH.

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

* void setFullDB( const string &vl ); — VYcraHoBka moimHOro anpeca Tabmumbl BJl sx3emriuisapa
OUOINOTEKH.

* void list( vector<string> &lIs ); — Cnucok ma0J0HOB B OUOIHOTEKE.

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

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

* void add( const char *id, const char *name = "" ); — JloOaBnenue mabioHa <id.name> B
OuOINOTEKY.

* void del( const char *id, bool full del = false ); — Y nanenue mabmona <id> n3 OUOINOTEKH.

* TDAQS &owner( ); — O0bekT — moacuctema “DAQ”, Bnanener; OMOIMOTEKH.

4.9 O6bexT madaona napmeTpoB noacucremsl “DAQ” (TPrmTempl)

‘HacnenyeT: ‘TFunction, TConfig. ‘
Jlannbie:

JononuurensHele paaru k o0bexty arpudyra ¢pynkuuu 10 (enum TPrmTempl::IOTmplFlgs):

* AttrRead — aTtpuOyT TOJILKO Ha YTEHHUE;

» AttrFull — atpulyT C MOJTHBIM JAOCTYIIOM;
* CfgPublConst — nmyOnu4Hasi TOCTOSTHHAS;
* CfgLink — BHeWHsAA CBS3b,

* LockAttr — 3a010KUpOBaHHBIN aTpHOYT.

IIyOoiu4uHbIEe METOABI:

* TPrmTempl( const char *id, const char *name = "" ); — VIHUIMaNU3UPYIOIIUNA KOHCTPYKTOP
1a0JoHa.

* const string &id( ); — U nentuduxaTtop mabiioHa nmapamerpa.

» string name( ); — VIms mabiaona mapamMerpa.

» string descr(); — Omnucanue 1adjJoHa mapameTpa.

* string progLang( ); — S13bIK IporpaMMupoBaHus 1abJI0Ha TapaMeTpa.

 string prog( ); — Ilporpamma ma6yioHa mapameTpa.

* void setName( const string &inm ); — Y cTaHOBKa HMEHM 11a0JI0Ha MapaMeTpa.

* void setDescr( const string &idsc ); — Y cTaHoBKa onrcaHus 1abjioHa mapameTpa.

* void setProglLang( const string &ilng ); — YcTaHOBKa s3bIKa IPOrPaMMHUPOBaHHS I1abI0HA
napamerpa.

* void setProg( const string &iprg ); — YCcTaHOBKa IpOrpaMMBbI 11a0JI0HA MapaMeTpa.

* void setStart( bool val ); — Ilyck/ocTaHoB mabaoHa mapamerpa.

* AutoHD<TFunction> func(); — Ilonkmouenue k GyHKIIH, cHOpMHPOBAHHON NTA0IOHOM.

* TPrmTmplLib &owner( ); — OO0beKT OMOIMOTEKH MAOJIOHOB — BiIaesel] ImabdioHa.
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5 Iloacucrema “Apxusbi” (TArchiveS)

[Toncucrema «ApxuBbl» TIpeacTaBieHa 00bekTOoM TArchiveS KOTOpbI COAEpKHUT, HA YpPOBHE
MOJICHCTEMBI, MOYJbHbIE 00BeKTHI THIIOB apxuBaTopoB TTipArchivator. Kaxxapiii 00bEKT THIIa apXuUBaTOpa
COJIEPKUT OOBEKTHI apxuBaTopoB coodOmennii TMArchivator u apxuBatopoB 3HaueHuir TV Archivator.
Kpome 3Toro o0BeKT MOICHCTEMBI apXHMBBI COAEPKUT METO/bl apXuBa COOOLICHWH M OOBEKThl apXUBOB
3HaueHnit TVArchive. O0bexkr apxuBa 3HaueHuid TVArchive coxepxut Oydep 3HaueHMi, HyTEM
HacneoBaHus oObekta Oydepa TValBuf. [lng cBsA3u apxuBa 3HaueHHW ¢ apXuUBaTOpaMu IpeAHa3HAYCH
00bekT snemenTta 3HaueHUs TVArchEl. DToT 00BEKT COAEpKUTCS B apXHBATOpE W Ha HETO CChUIACTCS
apxuB. CTpyKTypa NOACUCTEMBI «APXUBBI» IIPEJICTABIIEHA HA PUC. 5.

- o

Oemo
CTaHUWA _ )
- ClucmesAbil crod

prhﬂ\ Cnod nodoucmen
CPULoad_load
Apxug aH SHeHuL,

SPCooooeTy

StatErors

Tun Apxussmops

Aprusamop [Coobu Are )
ModyneHbil ciol |

Puc. 5. Uepapxuuecka cTpykTypa MOACUCTEMbBI ADXUBOB.

[Toacucrema «ApxuBbl»y. COIEPKHT MEXaHU3MBl apXUBUPOBAHUS COOOIIEHWHA W  3HAYCHUH.
HenocpeacTBeHHO CONEPKUT apXuB cooOmieHuil Bmecte ¢ ero Oydepom. Colep>KUT METOIbl JOCTyNa K
apXuBaM 3HAYEHUI M apXuBaTOpaMm 3Ha4eHUU U cooOuieHni. Kpome 3Toro BBINOJIHAET 33aJa4y aKTUBHOTO
cOopa MaHHBIX W3 HCTOYHMKOB 3HAUYEHHUH IS apXMBOB 3HAYEHHUH, a TaKKe apXMBUPOBAHUE apXuBa
COOOILIEHUH IO apXHUBATOPAM.

ApxuB 3naduenuit (TVArchive) comepxutr Oydep (TValBuf) mis npomexyTodHOro HaKOILICHUS
3HAYCHUH Tepe] apXuBUpoBaHHEM. CBS3bIBACTCS C MCTOYHMKOM 3HAYCHUH B JIMIE MapaMETPOB CHCTEMBI
OpenSCADA B akTHMBHOM WJIM TMAaCCUBHOM peXHME, a TaKXke C JAPYTMMU HCTOYHHMKAMU B MacCHUBHOM
pexxume. [l apXuBUpoBaHMA Ha (U3MYECKUE XPAHWIUILA CBS3BIBACTCA C apXUBATOpaMU 3HAYCHUM
Pa3IMYHBIX TUTIOB.

O6bekT 0ydepa TValBuf cogepkut MmaccuB 3HadeHU 0CHOBHBIX THIIOB cucTeMbl OpenSCADA: cTpoka,
1[eJIoe, BEIIECTBEHHOE W JIorn4yHoe. [lojaepkuBaeTcss XpaHEeHUE 3HAYCHUN B PEXKUMAaX KECTKOW, MITKOU
CeTKH W peXHMe CBOOOTHOrO jaoctyma. [IpeaycMOoTpeH, TakkKe, peKUM BPEMEHH BBICOKOTO pa3pelIeHUs
(MukpocekyHbl). Mcmonb3yeTcss Kak A HEMOCPEACTBEHHOTO XpaHEHHs OONBIINX MAacCHBOB 3HAUCHUH,
TaK ¥ 1711 0OMeHa ¢ OOJIBIIMMHA MacCHBAMHU METO/IOM IOKaIPOBOTO JIOCTYTIA.

KopueBoii o0bexT momyns moacucteMbl «ApxuBbly (TTipArchivator) comepxxut wuHdopmanuio o
KOHKPETHO B35TOM THIIE MOIYyJs. B paMkax OTIOENbHBIX MOIYJIEH MOMKET pealn30BhIBATH COOCTBEHHBIC
obmemonynpHble pyHkuuu. B oOmem, i Momyneil 3TOro Tuma, COOEP)KUT METOABI JIOCTyHa K
XpaHWIUIIAM 3HAYE€HUI U COOOLICHUH.

O6wbekt apxuBatopa cooOuienuit (TMArchivator) coaepUT KOHKpPETHYIO peali3alldio XpaHWIMILNA
coobuieHuil. B ob1em, J1st apXuBaTOpOB COOOIICHUH, IPEAOCTaBIsAeTCA HHTepdeiic TocTyma K peaau3aiuu
MCXaHMU3Ma apXUBUPOBAHUS, B MOAYJIAX.

OObexT apxuBaropa 3HaueHHH (TVArchivator) comepXUT KOHKPETHYIO peaH3alMio XpaHWINIIA
3HayeHud. B obmiem, /uis apXuBaToOpoB 3HAYCHHA, MPEAOCTABISETCS MHTEpQEiic nocTyna K peanu3anuu
MeXaHU3Ma ApXUBUPOBAHUS U Ha3HAUEHHE apXUBOB 3HAYEHUI Ha 00CITY)KMBaHUE apXUBATOPOM.

OOnexT snementa apxuBa TVArchEl cBsa3piBaeT 00beKTHl apXMBOB ¢ apXuBaTopamu. Mcmonb3yercst Uist
JIOCTyTA K apXUBaTOpaM U3 apXuBa, a TAKXKE K apXUBaM U3 apXUBaTOpa, T.€. ISl IEPEKPECTHBIX BHI30BOB.
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5.1 O6bekT noacucreMol «KApxuBbD» (TArchiveS)

‘HacneuyeT: ‘SubSYS. ‘
IIy0am4yHbIe METOBI:

* int subVer(); — Bepcusi moiICUCTEMBI.

* int messPeriod( ); — Ilepruon apxuBrupoBaHue cooOIeHni u3 0ydepa (cekyHn).

* int valPeriod( ); — Ilepnon cbopa 3HaYCHU I aKTUBHBIX apXUBATOPOB (MUJUIUCEKYHI).
* int valPrior( ); — IlpuoputeT 3amaun cOopa 3HaYCHUH JJIsI aKTUBHBIX apXUBATOPOB.

* void setMessPeriod( int ivl ); — YcTaHOBKa mepuoJa apXUBUPOBaHMUsA cooOIIeHHd u3 Oydepa
(cexynn).

* void setValPeriod( int ivl ); — YcraHoBKa nepuosia cObopa 3HauYEHHUI JUIsl aKTUBHBIX apXHWBAaTOPOB
(MUWLTHCEKYH]T).

* void setValPrior( int ivl ) — YcTaHOBKa NpHOpPUTETa 3aJauyd cOOpa 3HAYCHHH ISl aKTHUBHBIX
apXUBaTOPOB.

* void subStart( ); — 3ammyck MOJCUCTEMBI.

* void subStop( ); — OCTaHOB MOJACUCTEMBI.

* void valList( vector<string> &list ); — CHnHUCOK apXHWBOB 3HAYECHHI B TIOJICUCTEME.

* bool valPresent( const string &iid ); — IIpoBepka Ha HamTU4KUe apXyBa 3HAYCHUHN <iid>.

* void valAdd( const string &iid, const string &idb = "*.*" ); — JloOaBJeHHEe HOBOTO apX1Ba 3HAUYCHUH
<iid>.

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

* AutoHD<TVArchive> valAt( const string &iid ); — lloakmoueHne/o0paiieHne K apXuBy 3HAUYCHHM
<iid>.

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

<val>. AxTuBHBII apxuB OyneT oOecrneynBaTbCs MEPUOAMYECKUM IOTOKOM 3HAUYE€HUN (Omperensercs
MEPUOTUYHOCTBIO APXUBA) MOJCHCTEMOH.

* AutoHD<TTipArchivator> at( const string &name ); — Iloakmouenue/odpaiieHne K THUITY
apxuBaropa (Moayi) <name>.

* void messPut( time t tm, const string <&categ, TMess::Type level, const string &mess ); —
[Tomemnienue 3HaueHUsI <mess> ¢ ypoBHeM <level> kateropuu <categ> u Bpems <tm> B Oydep, a 3aTem
B apXUB COOOIIECHUH.

* void messPut( const vector<TMess::SRec> &recs ); — llomemennue Tpynmbl 3HAYCHUN <recs> B
Oydep, a 3aTeM B apXuUB COOOLICHUH.

* void messGet( time_t b_tm, time_t e tm, vector<TMess.::SRec> & recs, const string &category = "",
TMess::Type level = TMess::Debug, const string &arch = "" ); — 3anpoc 3HadeHuHl <reqs> 3a
YKa3aHHBIM Mepuoja BpeMeHu <b_tm>, <e tm> JJsl yKa3aHHOW Kateropuu (1o maldiiony) <category> u
ypoBHs <level> u3 apxuBaropa <arch>.

* time_t messBeg( const string &arch = "" ); — Havano apxuBa COOOIICHHI B LEIOM WM JUIS
YKa3aHHOTO apxuBaTopa <arch>.
* time_t messEnd( const string &arch = "" ); — Konen apxuBa cOOOIICHHUN B IIEIOM WIH IS

YKa3aHHOT'O apxuBaTopa <arch>.

* TElem &messE(); — Ctpykrypa BJl apxuBaTOpoB COOOIICHUH.
* TElem &valE( ); — Ctpykrypa BJ] apxuBaTopoB 3HAUCHUH.

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

ITy0nu4unbIe aTpHOYTHI:

* Sstatic int max_req mess, — MakcuMalIbHBIN pa3zMep 3arpoca coodmenunii (mo ymoadaauio 3000).
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5.2 O0bekT apxuBa 3HavyeHui (TV Archive)

‘HacneuyeT: ‘T CntrNode, TValBuf, TConfig ‘
Jdannbie:

Pexxum cbopa gannbx/ucrounuk (struct — TV Archive::SrcMode):

* Passive — TIaCCUBHBIN PCKUM c6opa JaHHBIX, HICTOYHUK CAMOCTOATCIbHO ITIOMCIIACT JAaHHBIC B AapXUB,

* PassiveAttr — TacCUBHBIM pexuM cOoOpa JaHHBIX y aTpuOyTa Hapamerpa, aTpuOyT mapaMerpa
CaMOCTOSITEJIbHO IIOMEIIAET IaHHbIE B APXUB;
* ActiveAttr — axTHBHBI pexxuM cOopa JaHHBIX y arpuOyra mapamerpa, aTpuOyT MapaMmerpa

MEPUOJUYECKHU ONPAIIMBACTCS MOJACUCTEMON « APXUBBDY;
IIy0m4uHbIe METOBI:

» TVArchive( const string &id, const string &db, TElem *cf el ); — VHUIMANU3UPYIOUIHA KOHCTPYKTOP
apxuBa. I'ne <id> — unentuduxarop apxusa, <db> — bJl ns xpanenus u <cf el> — ctpykrypa b/l
apXMUBOB 3HAYCHUM.

* const string &id( ); — Vnentuduxatop apxusa.

* string name( ); — Vms apxuBa.

» string dscr( ), — OmnucaHue apxusa.

* SrcMode srcMode( ); — PexuM CBsI3bIBaHUS ¢ HICTOYHUKOM JIAHHBIX.

* string srcData( ); — IlapaMeTpsl HCTOYHHMKA JAAHHBIX, B CIIydae PeXHMa JIOCTyNa K Mapamerpy 3TO
ajipec mapamMeTpa.

* bool toStart(); — llpusHak: «3amycKaTh apXyB MPU BKIIOUECHUN.

* bool startStat( ); — CoctosiHUE: «APXUB 3aITyLLIEH.

* string DB(); — Anpec bJl apxuBa 3HaueHHIA.

* string thl( ); — Tabmuua b]l apxuBa 3HaUCHUH.

» string fullDB( ); — IlonHoe nms Tabauiel bl apxuBa 3Ha4YeHMIA.

* long long end( const string &arch = BUF ARCH NM ); — BpeMs OKOHYaHHUs apXWBa B IEIOM
(arch="") unu ykazanHoro apxuBaropa, oydepa (arch="<bufer>").

* long long begin( const string &arch = BUF ARCH NM ); — BpeMms Hauana apxuBa B I€JIOM
(arch="") mu yka3aHHOTrO apxuBaropa, oydepa (arch="<bufer>").

* TFld::Type valType( ); — Tun apXuBHUPYyEMOTO 3HAUCHUS.

* bool hardGrid(); — Vcnionb30BaHMe )KECTKOM CETKH B Oydepe apxuBa.

* bool highResTm( ); — Vcnonp3oBaHWE BBICOKOTO pa3pelieHuss BpeMeHu B Oydepe apxuBa
(MUKpPOCEKYH/BI).

* int size( ); — Pa3mep Oydepa apxuBa (eIUHULIBI).

* long long period( ); — Ilepuoanunocts Oydepa apxuBa (MUKPOCEKYH]I).

* void setName( const string &inm ); — Y CTaHOBKa UMEHHU apXHBa.

* void setDscr( const string &idscr ); — YCTaHOBKa OITUCaHUs apXHBa.

* void setSrcMode( SrcMode VI, const string &isrc = "" ); — YcTaHOBKa peXHMa CBS3BIBAHUS C
WCTOYHUKOM JIaHHBIX.

* void setToStart( bool vl ); — Y cTaHoBKa Npu3HaKa: «3amycKaTb apXuB IpU BKIIOUECHU.

* void setDB( const string &idb ); — YctaHoBka aapeca b]l apxuBa 3HaueHMIA.

* void setValType( TFld::Type vl ); — YcTaHOBKa THTIa apXUBUPYEMOTO 3HAUYCHHUS.

* void setHardGrid( bool vl ); — Y cTanoBKa HCIIOIB30BaHUS KECTKOH ceTKU B Oydepe apxupa.

* void setHighResTm( bool vl ); — YcTaHOBKa HCIOJIb30BAaHUSI BBICOKOTO pPa3pEIICHUS BPEMEHH B
Oydepe apxuBa (MUKPOCEKYH/IBI).

* void setSize( int vl ); — YcrtaHoBka pazMepa Oydepa apxuBa (€IUHHII).

* void setPeriod( long long vl ); — Y cTanoBKa nepuoguuHocTi Oydepa apxusa.

* void start( ); — 3amyck apXuBa.

* void stop( bool full del = false ); — OcTtaHoB apXxuBa, C OJTHBIM yaaJieHueM <full del>.
* void getVal( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int limit =
100000 ); — 3anpoc kaapa 3HaueHU <buf> 3a Bpems 0T <beg> no <end> W3 yKa3aHHOTO apXUBaTOpa

<arch>, Oydepa (arch="<bufer>") unam Bcex apxuBaToOpoB MO Mepe MNajaeHus kaudectBa (arch=""), c
OrpaHUYEHHEM pa3Mepa 3ampoca B </imit> 3anuceil.

* string getS( long long *tm = NULL, bool up _ord = false, const string &arch = "" ); — 3amnpoc o1HOTO
3HAQYEHUS! CTPOKOBOTO THUIA 3a BpeMsl <fm> W TNPHU3HAKOM NPUTITUBAHHUS K Bepxy <up ord> wu3
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yKa3aHHOTO apxuBaTopa <arch>, Oydepa (arch="<bufer>") unu Bcex apXuWBaTOpPOB MO Mepe MaICHUS
kadectBa (arch="").

* double getR( long long *tm = NULL, bool up ord = false, const string &arch = "" ); — 3anpoc
OJIHOTO 3HAYEHHs BEUIECTBEHHOI'O THUIIA 32 BpeMsl <{m> U MPHU3HAKOM MPUTATUBAHUS K BepXy <up ord>
U3 yKa3aHHOTrO apxuBaropa <arch>, oydepa (arch="<bufer>") nnm Bcex apxuBaTOpoB 10 Mepe MaJeHUs
kadectBa (arch="").

* int getl( long long *tm = NULL, bool up ord = false, const string &arch = "" ); — 3anpoc oaHOTr0
3HAUEHHUS IIEJIOTO THUIIA 332 BpeMsl <{m> W NMPHU3HAKOM MPUTATUBAHUS K BEpXY <up ord> W3 yKa3aHHOTO
apxuBatopa <arch>, O0ydepa (arch="<bufer>") mnam Bcex apXWBaTOpPOB IO Mepe MaJCHHUS KadecTBa
(arch="").

* char getB( long long *tm = NULL, bool up _ord = false, const string &arch = "" ); — 3anpoc oHOTO
3HAYEHHs JIOTMYECKOTO THIA 3a Bpems <fm> W TPU3HAKOM NPUTATHUBAHUS K Bepxy <up ord> u3
yKa3aHHOTO apxuBaTopa <arch>, Oydepa (arch="<bufer>") unu Bcex apXWBaTOpPOB MO Mepe MaICHUS
kadectBa (arch="").

* void setVal( TValBuf &buf, long long beg, long long end, const string &arch ); — 3arpy3ka kajapa
3HaueHU <buf> 3a Bpems oT <beg> 5o <end> B yKazaHHBIM apxuBaTop <arch>, Oydep
(arch="<bufer>") wnu Bce apxuBaTopsl (arch="").

* void getActiveData( ); — OmnpocuTh HCTOYHUK JaHHBIX. Mcmomb3yercs MOACUCTEMOM ISt
NEPUOJIUYECKOr0 cOOpe TaHHBIX aKTUBHBIMH apXUBaMH.

* void archivatorList( vector<string> &Is ); — CHOHCOK apXMBaTOPOB KOTOPHIMU OOCITYKHUBACTCS
apXWB.

* bool archivatorPresent( const string &arch ); — IlpoBepka apxuBaropa Ha 00CITyXKUBaHUE TAHHOTO
apXxuBa.

* void archivatorAttach( const string &arch ); — llogxinioueHre AaHHOTO apXHMBa Ha OOCITyXHUBaHHE
YKa3aHHBIM apXHBATOPOM.

* void archivatorDetach( const string &arch, bool full = false ); — OTkII0U€HUE NTAaHHOTO apXHUBa OT
00CITy’)KUBAaHHE YKa3aHHBIM apXUBATOPOM.

* void archivatorSort( ); — CopTHPOBKAa OOCITYXHBAIOIINX apXUBATOPOB B TOPSJKE YXYIIICHUS
Ka4yecTna.

» string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz = 230 ),
— ®opmupoBanue nzodpaxenus (pdf) TpeHna 3a ykazaHHBIH MPOMEXYTOK BpeMeHH <beg>, <end> u
YKa3aHHOT'O apxuBaTopa <arch>.

* TArchiveS &owner( ); — IloncucremMa « ApXMBBI) — BIIaJIeJIEI] apXHUBa 3HAUYCHUH.

5.3 O0bekT O0ydepa 3nauenuii (TValBuf)

‘HacnenyeTCﬂ: ‘T VArchive ‘
IIyOoiu4uHbIE METOABI:

* TValBuf( ); — VNuunmanuzatop Oydepa ¢ yCTaHOBKaMU 10 YMOJTYaHUIO.

* TValBuf( TFld::Type vtp, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); —
WNuunmanuzarop Oydepa ¢ ykazaHHBIMU MapaMeTpaMH.

* void clear(); — Ouuctka Oydepa.

» TFld::Type valType( ); — Tun 3HaueHus XpaHUMOTo Oydhepom.

* bool hardGrid( ); — Pabota Oydepa B pe:xume KeCTKON CETKH.

* bool highResTm( ); — Pabota Oydepa B pe’kuMe BpeMEHH BBICOKOTO pa3pernieHus: (MUKPOCEKYH/IBI).

* int size( ); — MakcuManbHbIi pa3mep Oydepa (eaeHun).

* int realSize( ); — PeanbHblil pazmep Oydepa (eneHur).

* long long period( ); — llepuoanunocth 3HaueHU B Oydepe (MukpocekyHn). Ecnu nmepuoanyHocTsb
HyJieBas To Oydep GYHKIIMOHHPYET B PeKUME CBOOOIHOTO JOCTYTIA.

* long long begin( ); — Bpems Hauana Oydepa (MUKPOCEKYHT).

* long long end( ); — Bpemst okonuanus 0ydepa (MUKpPOCEKYHN).

* bool vOK( long long ibeg, long long iend ); — TlpoBepka Hanmnuus 3Ha4eHU# B Oydepe 3a yKa3aHHBIHI
IIPOMEKYTOK BpeMeHH OT <ibeg> no <iend>.

* void setValType( TFld::Type vl ); — Y cTaHOBKa THITa 3HAYCHUS XPAaHUMOTO Oydhepom.

* void setHardGrid( bool vl ); — Y cTaHOBKa peXUMa KECTKON CETKHU.

* void setHighResTm( bool vl ); — VYcraHoBKa peXHMa BpPEMEHH BBICOKOTO pa3peliecHUs
(MUKpPOCEKYH/IBI).
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* void setSize( int vl ); — YcrtaHoBka pazMepa Oydepa (eaeHuIr).

* void setPeriod( long long vl ); — Y cTaHOBKa EpUOJUYHOCTH 3HaUEHH B Oydepe (MUKPOCEKYHN).

* virtual void getVal( TValBuf &buf, long long beg = 0, long long end = (0 ); — 3anpoc kaapa 3HaUCHUN
<buf> 3a Bpems oT <beg> no <end>.

* virtual string getS( long long *tm = NULL, bool up _ord = false ); — 3anpoc 3Ha4€HUS CTPOKOBOTO
THUTIA 32 BpeMsl <{m> W MPU3HAKOM MPUTATUBAHUS K BEPXY <up ord>.

* virtual double getR( long long *tm = NULL, bool up ord = false ); — 3anpoc 3HaueHHS
BEILIECTBEHHOT'O THIIA 32 BpeMsl <{m> W MPU3HAKOM IPUTITUBAHUS K BEPXY <up ord>.

* virtual int getl( long long *tm = NULL, bool up _ord = false ); — 3anpoc 3HaueHHs 1IEOT0 TUMA 32
BpeMs <{m> 1 NIPU3HAKOM IPUTATUBAHUS K BEpXy <up ord>.

* virtual char getB( long long *tm = NULL, bool up ord = false ); — 3amnpoc 3Ha4€HHsI JTIOTHUYECKOTO

THUIA 32 BpeMs <tm> 1 NPU3HAKOM NPUTATUBAHUA K BepXy <up ord>.
* virtual void setVal( TValBuf &buf, long long beg = 0, long long end = ( ); — YcTtaHoBKa Kazpa
3HaYeHUH U3 <buf> 3a Bpemst oT <beg> no <end>.

* virtual void setS( const string &value, long long tm = () ); — YcTaHOBKa 3HA4€HHs CTPOKOBOT'O THIIA C
BpEeMEHEM <im>.

* virtual void setR( double value, long long tm = () ); — YcTaHOBKa 3HaUY€HUS BEIICCTBEHHOTO THIIA C
BpEMCHEM <fm>.

* virtual void setl( int value, long long tm = () ); — YcTaHOBKa 3HAUYEHUS ILIETIOTO TUMA C BpEMEHEM
<tm>.

* virtual void setB( char value, long long tm = ( ); — YcTaHOBKa 3HAa4Y€HHS JIOTHUYECKOTO THUMA C

BpEMCHEM <fm>.
3amunéHabIe MeTOAbI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd_grd, bool hg res ); — Ilepecoznanue
Oydepa m1s ykazaHHBIX TapaMETPOB.

5.4 Moayabhblii 00bekT TUnAa apxuBaropa (TTipArchivator)

‘HacnenyeT: TModule. ‘

‘Hacnez[yeTca: KopnHeBbsiMu 00beKTaMu MOy IEN TIOJICUCTEMBI «APXUBBI». ‘
IIy0muHbIe METOBI:

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

* bool messPresent( const string &iid ); — IIpoBepka Ha HAIMYKE YKA3aHHOT'O apXUBATOPa COOOIIECHHUH.
* void messAdd( const string &iid, const string &idb = "**" ); — ]JlobaBneHue apxuBaTopa
COOOIIIEHUIA.

* void messDel( const string &iid, bool full = false ); — Y nanenue apxuBaTopa cOOOIICHUH.

* AutoHD<TMArchivator> messAt( const string &iid ); — TlogkoueHne K apXUBaTOPy COOOIICHUH.
* void valList( vector<string> &list ); — CHUCOK apXHUBaTOPOB 3HAUCHUH.

* bool valPresent( const string &iid ); — IIpoBepka Ha HaATMYHE YKA3aHHOTO apXUBaTOpa 3HAYCHU.

* void valAdd( const string &iid, const string &idb = "*.*" ); — JlobaBieHne apxuBaTopa 3HaYCHHUI.
* void valDel( const string &iid, bool full = false ); — Y nanenve apxuBaTopa 3HAYCHHIA.

* AutoHD<TVArchivator> valAt( const string &iid ); — Ilogkmouenne K apXuBaTopy 3HaAUYCHUH.

* TArchiveS &owner( ); — Iloacucrema «ApXHUBBI» — BiaJieJel] TUTIA apXUBATOpPa.

3allllflllléﬂl-[ble METOAbI:

* virtual TMArchivator *AMess( const string &iid, const string &idb ); — MoyIbHBI METOJ CO3/IaHHE
apXuBaTopa COOOIICHU.
* virtual TVArchivator *AVal( const string &iid, const string &idb ); — MoaynbHBII METOJ CO3/aHHE

apxuBaToOpa 3HAUYCHUH.
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5.5 O0bekT apxuBaropa coodmenuit (TMArchivator)

‘HacneuyeT: TCntrNode, TConfig ‘

‘Hac.ﬂenyeTcn: OOBeKTaMu apXHUBAaTOPOB COOOIIEHUH MOAYJICH TIOJICUCTEMBI «APXUBBDY. ‘
IIy6anyHbIe METOBI:

* TMArchivator( const string <&id, const string &db, TElem *cf el ); — WHuUnnManu3upyoumii
KOHCTPYKTOp apXuBaTopa cooOmmeHui ¢ uueHtudukaropom <id>, mans xpanenuss Ha B/l <db> co
CTp}’KTYpOI/I <cf el>.

const string &id( ); — VnenTuduxaTop apxuBaTopa.
* string workld(); — Pabouuil uneHTuduKaTop, BKIOYAET UM MOTYJISL.
* string name( ); — Wms apxuBaTopa.

* bool toStart(); — llpusHak «3amyckaTh apXuBaToOp».
* bool startStat( ); — CocTosiHHE apXUBATOPa «3aIyIICH».
» string &addr( ); — AIpec XpaHWIHIIA apXUBATOPA.

* void categ( vector<string> <&list ); — Kareropun (1ma0goHBI) COOOIIEHUN OOCITYKUBaEMbIX
apXHBATOPOM.

* string DB(); — Anpec b/l apxuBaropa.

» string tbl( ); — Anpec Tabmuisl bJl apxuBaropa.

* string fullDB( ); — Ilonusii anpec Tabauusl b/ apxusaropa.

* void setName( const string &vl ); — Y cTaHOBKa UMEHH apXUBaTOpA.

* void setDscr( const string &vl ); — YcTaHOBKa OIIMCAHUE apXHUBATOpA.

* void setToStart( bool vl ); — Y craHoBKa npu3HaKa «3amycKaTh apXuBaToOp».

* void setAddr( const string &vl ); — YcTaHOBKa ajjpeca XpaHWINIIA apXUBATOPA.

* void setLevel( int lev ); — YcTaHOBKa ypOBHS COOOIIEHUI 00CTYKMBAEMbIX apXHBATOPOM.
* void setDB( const string &idb ); — YctaHoBka agpeca b]l apxuBaropa.

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

* virtual void stop( ); — OcTaHoB apxuBaropa.

* virtual time_t begin( ); — Hauano apxuBa JaHHOTO apXUBaTOpa.

* virtual void put( vector<TMess::SRec> &mess ); — llomecTuTh TpymIy COOOIICHUN B apXuB
COOOIICHUH TaHHOTO apXUBATOPA.

* virtual void get( time t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category = "",
char level = () ); — Ilomy4uuTb cOOOIIEHUS U3 apXMBa JTAHHOT'O apXUBATOPA /ISl YKa3aHHBIX MapaMeTpoB
¢bubTpa.

» TTipArchivator &owner( ); — Tun apxuBaTtopa — BJIaJiejel] apXUBaTOPOM COOOIIEHUH.

3amuménnbie aTpUdyTHI:
* bool run_st; — IlpusHak «3amymieH».
3amuméHnbie MeTOAbI:

* bool chkMessOK( const string &icateg, TMess::Type ilvl ); — I1poBepka cooOIIeHUSI HA COOTBETCTBUE
YCIIOBUSM (UIIBTPA.
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5.6 O0bekT apxuBaropa 3HadyeHui (TV Archivator)

‘HacneuyeT: TCntrNode, TConfig ‘

‘Hac.ﬂenyeTcn: OOBeKTaMH apXHUBATOPOB 3HAYCHHUH MOJTYJICH IMOJACUCTEMBI « APXHUBBIY. ‘
IIy6anyHbIe METOBI:

* TVArchivator( const string &id, const string &db, TElem *cf el ); — HHUIManu3upyoummi
KOHCTPYKTOp apxXuBaTopa 3Ha4eHUH ¢ wuaeHTHdukaropom <id>, nns xpanenuss Ha bJ <db> co
CTp}’KTYpOI/I <cf el>.

const string &id( ); — VnenTuduxaTop apxuBaTopa.
* string workld(); — Pabouuil uneHTuduKaTop, BKIOYAET UM MOTYJISL.
* string name( ); — Wms apxuBaTopa.

* string addr(); — Anpec XpaHUIHUIIA apXUBATOPA.

* double valPeriod( ); — llepruoanuHOCTh 3HAYCHUI apXuBaTOpa (MUKPOCEKYH]T).

* int archPeriod( ); — IlepnonnuHOCTh apXUBUPOBAHUS 3HAYCHU apXuBaTOpoM. Bpemst uepes koTopoe
apXuBaTOp MPOM3BOIUT ApXUBUPOBAHME Kajpa 3HaUCHHUH n3 Oydepa apxuBa.

* bool toStart( ); — llpusHak «3amyckarb apXuBaTrop».

* bool startStat( ); — CoCTOsSIHHE apXUBATOPA «3aIyIIEH».

» string DB( ),
» string tbl( ); — Anpec Tabmuisl bJl apxuBaropa.

* string fullDB( ); — Ilonusii anpec Tabauusl b/ apxusaropa.

* void setName( const string &inm ); — Y CTaHOBKa UMEHHU apXHBaTOPa.

* void setDscr( const string &idscr ); — Y cTaHOBKa ONMCaHUs apXHUBaTOpA.

* virtual void setValPeriod( double iper ); — YcTaHOBKa NEPHOIUYHOCTH 3HAYCHUW apXuBaTopa
(MHKpPOCEKYH]).
* virtual void setArchPeriod( int iper ); — YCTaHOBKa NEPUOJUYHOCTH APXUBUPOBAHUS 3HAUYCHUM

apxuBaTopoM. Bpems yepe3 KkoTopoe apXuBaTOp MPOU3BOAUT apXUBUPOBAaHUE KaJipa 3HaUeHUH u3 Oydepa
apXxuBa.

* void setToStart( bool vl ); — ¥YcTaHoBKa npu3HaKa «3arycKkaTb ap3uBaTop».

* void setDB( const string &idb ); — YctanoBka aapeca bJl apxuBaropa.

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

 virtual void stop( bool full del = false ); — OctaHOB apxXxuBaTopa ¢ BO3MOKHOCTHIO MOJHOTO
ynanenust <full del>.

* void archiveList( vector<string> &Is ); — CrnH1cok apXuBOB 00CITy’KUBAEMbIX apXUBATOPOM.

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

» TTipArchivator &owner( ); — Tun apxuBaTopa — BIaJieJel] apXUBATOPOM 3HAYCHHIA.

3amunéHabIe MeTOAbI:

* TVArchEl *archivePlace( TVArchive &item ); — Bxmounth apxuB <item> B 00paboTKy
apXUBATOPOM.

* void archiveRemove( const string &id, bool full = false ); — Y nanutb apxuB <id> u3 006pabOTKH
apXHBAaTOPOM, C BOBMOKHOCTBIO TIOJTHOTO yAaneHus <full>.

* virtual TVArchEl *getArchEl( TVArchive &arch ); — llonyuenue oOBbEKTa dJEMEHTA apXwBa IS
yKa3aHHOTO apXHBa.

3amunéHnbie aTpUOyThI:

* Res a_res — Pecypc nporecca apXuBUpOBaHU.
* bool run_st — TlpusHak « ApXUB 3aIyIICH.
» vector<TVArchEl *> arch_el; — MaccuB 31IeMEHTOB apXHBOB.
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5.7 O0bekT 271eMenTa apxuBa B apxuatope (TVArchEl)

‘HacnenyeTcm ‘O6LCKTaMI/I apXUBAaTOPOB 3HAYCHUN MOJYJICH TOACUCTEMBI « APXUBBI».
IIy0am4yHbIe METOBI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); — VNHUIMaNU3UPYIOMUNA KOHCTPYKTOP
JUTSL CBSI3M apxuBa <iachive> ¢ apxuBatopoM <iarchivator>.

* virtual void fullErase( ); — IlomHoe ynaneHue 31eMeHTa.

* virtual long long end( ); — Bpemst KoHITa TaHHBIX (MUKPOCEKYH/IBI).

* virtual long long begin( ); — Bpems Hauana 1aHHBIX (MUKPOCEKYH/bI).

* long long lastGet( ); — Bpems nocnennero copoca naHHbeIX U3 Oydepa B XpaHWIHUIIIE.

* virtual void getVal( TValBuf &buf, long long beg = 0, long long end = () ); — 3anpoc kaapa 3Ha4eHU
<buf> 3a BpeMs 0T <beg> no <end>.

* virtual string getS( long long *tm, bool up ord ); — 3anpoc 3HaYEHUsI CTPOKOBOI'O THIIA 32 BpeMs
<tm> ¥ IPU3HAKOM IPUTATUBAHUS K BepXy <up ord>.

* virtual double getR( long long *tm, bool up ord ); — 3anpoc 3Ha4Ye€HHsI BEIIECTBEHHOTO THUIIA 3a
BpeMs <tm> M MPU3HAKOM MPUTATUBAHUS K BepXy <up ord>.

* virtual int getl( long long *tm, bool up ord ); — 3anpoc 3HaYeHUs IIEJIOTO TUIA 32 BpeMs <fm> U
MPU3HAKOM MPUTATUBAHUS K BEPXY <up ord>.

* virtual char getB( long long *tm, bool up ord ); — 3anpoc 3HaYeHHs JOTUYECKOTO THIIA 32 BPEMS

<tm> W NPU3HAKOM TMIPUTATUBAHUS K BEPXY <up ord>.

* virtual void setVal( TValBuf &buf, long long beg = 0, long long end = () ); — YcrtaHOBKa Kajapa
3HaueHUM U3 <buf> 3a Bpems ot <beg> no <end>.

» TVArchive &archive( ); — ApXuB d1eMeHTa.

» TVArchivator &archivator( ); — ApXuBaTop 3Je€MEHTA.

IIyOoauunbIe aTPUOYTHI:

* long long prev_tm; — Bpewms npensiaymiero 3HadeHus. Vcrnonssyercs 11 yCpeTHeHHUS.
* string prev_val; — llpenpiaymiee 3Hauenue. Mcnonb3yercs i yCcpegHEHUS.
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6 Iloncucrema «Tpancnoprel» (TTransportS)

[Toacucrema «TpancmopTel» mpeacTaBieHa oO0bekToM TTransportS KOTOpBI COAEPKHUT, HA YPOBHE
NOJCHCTEMBI, MOAYyJIbHBbIE 00BeKTHl TUNOB TpaHcnopTtoB TTipTransport. Kaxaplii Tum Ttpancmopra
cosepxkuT 00bekThl BXxoasmmx T Transportln u ucxonsmux TTransportOut Tpancropto. O0mias cTpykTypa

MOJICUCTEMBI NIPUBEJIEHA Ha pUC. 6.
Oemo
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Puc. 6. Cnoucras cTpykTypa moACUCTEMbI TPAHCTIOPTOB.

KopheBoii 00bekT Moyt nogcucteMbl «TpaHCIOPTBD) COAEPKUT MHPOPMALIUIO O KOHKPETHO B3ATOM
tune Moxynst M BHemHHX OpenSCADA xocrax/craHimsx. B pamkax OTOENBHO B3SITOTO MOAYNS MOKET
ObITh peanu3oBaHa COOCTBEHHas OOLIEMOAYyJbHAs (YHKIMOHAJIBHOCTb. B o0miem, aias Bcex Moaysei,
COJIEprKaTCsl METO/IbI JOCTYIA K BXOASIINUM U UCXOASIIUM TPAHCIOPTaM KOHKPETHO B3ATOTO MOJYJIS.

O6bekT Bxomsmero tpancropta TTransportln mpemoctaBisier nHTEepdelc K peaau3aimui MOIYJIHHOTO
METO/1a BXO/ISIET0 TPAHCIIOPTA.

O6wbekT ucxonduero tpancnopra TTransportOut npenocTaBiseT HHTEpGEIC K peanu3aii MOIyJIbHOTO
METOJIa HCXOIAIIEr0 TPAHCIIOPTA.

6.1 OobexT noacucrems! « Tpancnopre» (TTransportS)
TSubSYS. |

‘Hacnez[yeT:
Jlannpie:

Crpykrypa BHemHuX OpenSCADA xocros/cranmmii (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 WHUIIHAIM3AIMHA
CTPYKTYPBHI.

* string user_open; — llonb30BaTeNb CO3AABIINN 3aMUCh PO BHEIIHUNA XOCT/CTaHIIHIO.

* string id; — VneATudukaTop BHENIHETO XOCTa/CTaHIIHH.

* string name; — VIMsl BHEILIHErO XOCTa/CTaHIIUU.

* string transp, — TpaHCTIOPT, UCTIOJIB3YIOMIUICS AJIs JOCTYTA K BHEIIHEMY XOCTY/CTaHIIHUH.

e string addr; — Apnpec Uil TpaHCHOPTa, KOTOPBIM HCIOJB3YeTCS MAJisi JOCTyNa K BHEIIHEMY
XOCTY/CTaHLIUH.

* string user; — Ilonp30BaTenh BHEITHETO XOCTA/CTAHIIHH.

* string pass, — [laponb monab30BaTeNs BHEITHETO XOCTa/CTAHIUH.

* bool link ok, — ITpu3Hak «CBsI3b ¢ BHEITHIUM XOCTOM/CTaHIIMCH YCTAHOBIICHAY.

IIyOoiu4uHbIE METOABI:

* int subVer(); — Bepcus moacucTeMsl.

* bool sysHost( ); — Ilpu3nak — «OToOpaxaTh CUCTEMHBIE XOCTHI.

* void setSysHost( bool vl ); — YcraHoBka npusHak — «OToOpaxaTh CUCTEMHBIE XOCThD».

» string extHostsDB( ); — Bb]] XxpaHeHust mepeyHsi BHEIIHUX XOCTOB.

* void extHostList( const string &user, vector<string> &list ); — CnHUCOK BHEITHUX XOCTOB.

* bool extHostPresent( const string &user, const string &id ); — IlpoBepka HaJMUUs BHELIHETO XOCTa
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<id> ot umenu nojib3oBatens <user> ("*" — 1151 CHCTEMHBIX XOCTOB).

* AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ); —
Coznmanue — 3ampoc UCXOSINEr0 TPAHCTIOPTA TSl 0OCTYKUBAHUSI BHEIITHETO X0cTa <host™> ¢ mpeuKrcom
UACHTU(DUKAIIY y3J1a CUCTEMBI <pref>.

» ExtHost extHostGet( const string &user, const string &id ); — Ilonydyenne MHYOPMALUOHHOTO
00BEKTa BHEIIHEr0 X0cTa <id> OT UMEHU NoJib3oBatTens <user> ("*" — 11 CUCTEMHBIX XOCTOB).

* void extHostSet( const ExtHost &host ); — Y cTaHOBKa BHEIIHETO XOCTa/CTaHIIUK <h0oSt>.

* void extHostDel( const string &user, const string &id ); — Y 1ajeHre BHEUTHETO XOCTa/CTaHINN <id>
OT UMEHHM MoJb30oBarens <user> ("*" — 1k CHCTEMHBIX XOCTOB).

* void subStart( ); — 3aImyck noJCUCTEMBI.

* void subStop( ); — OcTaHOB TIOJICUCTEMBI.

» TElem &inEl(); — Ctpykrypa BJ] BXOASIIIX TPaHCIIOPTOB.

* TElem &outEl(); — Ctpykrypa b/ ucxoasmmx TpaHcropToB.

* AutoHD<TTipTransport> at( const string &id ); — OOpalieHne/IoAKII0UeHNe K TUILYy TPAHCIOPTa
<id>.

6.2 Moayabhblii 00bekT TUNA TpancnopToB (TTipTransport)

‘HacnenyeT: TModule. ‘

‘HacnenyeTcm KopneBbsiMu 00BeKTaMU MOTyJIEH TOACUCTEMBI « T paHCTIOPTHI. ‘
IIyOoiu4uHbIE METOABI:

* void inList( vector<string> &list ); — Cnucok BXOJISIIMX TPAHCIIOPTOB.

* bool inPresent( const string &name ); — IIpoBepka Ha HaTHMYKUE BXOSIIETO TPAHCTIOPTA.

* void inAdd( const string &name, const string &db = "*.*" ); — JloGaBieHHe BXOIAIIETO TPAHCIIOPTA.
* void inDel( const string &name, bool complete = false ); — YnaneHue BXOISIIETO TPAHCIIOPTA.
Bo3MoskHO TIOTHOE yianeHue, BKirodatoniee U b/, myTém ycraHOBKM npu3Haka <complete>.

* AutoHD<TTransportin> inAt( const string &name ); — lloJIKJIFOUeHHE K BXOJSAIIEMY TPAHCIIOPTY.

* void outList( vector<string> &list ); — CnHUCOK HCXOASAIINX TPAHCTIOPTOB.

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

* void outAdd( const string &name, const string &db = "**" ); — JloOaBieHHe HCXOISIIETO
TpaHCIIOpTA.

* void outDel( const string &name, bool complete = false ); — Y naneHue UCXOISAIIETO TPAHCIIOPTA.
Bo3MmoskHO ToTHOE yanenue, BKirodatoniee u b/, myTém yctaHOBKY npu3Haka <complete>.

* AutoHD<TTransportOut> outAt( const string &name ) — IloaKII0YEeHUE K UCXOASILIEMY TPAHCTIOPTY.
» TTransportS &owner( ); — lloacucrema « TpancnopThl» — BiaAeel] TUTIOM TPAHCIIOPTA.

3amunéHabIe MeTOAbI:

* virtual TTransportln *In( const string &name, const string &db ); — MoaynbHBIA METON
CO3JTaHMSI/OTKPBITHSI HOBOTO «BXO/ISIIIIET0» TPAHCIIOPTA.
* virtual TTransportOut *Qut( const string &name, const string &db ); — MoaynbHBIA METOJ

COSI[aHI/IH/ OTKPBITHA HOBOI'O «UCXOOALICTO» TpaHCIIOpTa.

6.3 OobexT Bxoasimux TpancnopToB (TTransportln)

‘HacnenyeT: TCntrNode, TConfig. ‘

‘HacnenyeTca: OObeKTaMu BXOASIINX TPAHCTIOPTOB MOAYJIEH ToicucTeMbl « TpaHcriopTh». ‘
IIyOoiu4uHbIE METOABI:

e TTransportln( const string <&id, const string &db, TElem *el ); — VIHUIMaIU3upyrommi
KOHCTPYKTOP.

* const string &id( ); — VineHTUPUKATOP TPaHCHIOPTA.

* string name( ); — VIms TpaHcnopra.

» string dscr(); — OmnucaHue TpaHCIIOPTA.

* string addr(); — Anpec.

* string protocol( ); — CBs3aHHBIN TPAHCIIOPTHBINA MTPOTOKOJ.

* bool toStart(); — IlpusHak «3amyckaTh TPAHCIIOPT.

* bool startStat( ); — Cocrosinue «Tpancropt 3amyien».
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» string DB(); — Anpec B]l Tpancmiopra.

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

* string fullDB( ); — Ilonnoe umst Tabmuibl B/l Tparcmopra.

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

* void setDscr( const string &idscr ); — Y cTaHOBKa ONUCAHUS TpaHCTIOpTa B <idscr>.
* void setAddr( const string &addr ); — ¥YcranoBka aapeca TpaHcnopTa B <addr>.

* void setProtocol( const string &prt ); — YCcTaHOBKA CBS3HOTO TPAHCIIOPTHOT'O MPOTOKOJIA.
* void setToStart( bool val ); — ¥YcranoBka npusHaka «3amycKkaTh TPAHCIIOPT.

* void setDB( const string &vl ); — YcrtanoBka aapeca b/l Tpancnopra.

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

* virtual void stop( ); — OcTaHOB TpaHCIIOPTAa.

e TITipTransport &owner( ); — Tun Tpancnopra — Biaenel BXOAAIINUM TPAHCIIOPTOM.

3amuIéHHbIe ATPUOYTHI:

* bool run_st; — Ilpu3Hak «3amymien».

6.4 O0bexT ucxoasmmx Tpancnopros (TTransportOut)

‘Hac.nezlyeT: TCntrNode, TConfig. ‘
‘HacneuyeTcn: OOBeKTaMU UCXOISIINUX TPAHCTIOPTOB MOYJICH MOJACHUCTEMBI « T paHCTIOPTHI». ‘
IIy6anyHbIe METOBI:

» TTransportOut( const string <&id, const string &db, TElem %*el ); — VHunumanu3upyrommit
KOHCTPYKTOP.

* const string &id( ); — Unentuduxatop TpaHcmopra.

* string name( ); — Wms TpancnopTa.

» string dscr( ), — OmnucaHue TpaHCIIOPTA.

* string addr(); — Anpec TpaHcnopTa.

* int prml( ); — llepBblil pe3epBHBII MapamMeTp.

* int prm2(); — BTopoii pe3epBHBII mapameTp.

* bool toStart( ); — IlpusHak «3amyckaTh TPAHCIIOPT.

* bool startStat( ); — Cocrosinue «Tpancropt 3amyien».

 string DB(); — Anpec bJ] Tpancmopra.

* string thl( ); — Tabmuua B/ Tpancnopra.

» string fullDB( ); — IlonHoe ums Tabauiel bJ1 Tpancmopra.

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

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

* void setAddr( const string &addr ); — Y cTaHOBKa ajipeca TpaHCIIOpTA.

* void setPrml( int vl ); — YcTaHOBKa NIEPBOTO PE3EPBHOTO MapaMeTpa.

* void setPrm2( int vl ); — YcTaHOBKa BTOPOT'0 PE3EPBHOIO IMapaMeTpa.

* void setToStart( bool val ); — Y craHoBKa npu3HaKa «3amycKaTh TPAHCIIOPTY.

* void setDB( const string &vl ); — Y cranoBka aapeca b/l Tpancnopra.

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

* virtual void stop( ); — OcTaHOB TpaHCIIOPTA.

* virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0 ); —
OtmpaBKa IaHHBIX Y€pe3 TPAHCIOPT.

» string messProtlO( const string &in, const string &prot ); — OtnpaBka cooOmeHus <in> depe3
TPaHCIOPT, UCIIOJIb3Ysl TPAHCIIOPTHBIN IIPOTOKOI <prot>.

» TTipTransport &owner( ); — Tum TpaHcTiopTa — BiIaAeeI] UCXOIAIAM TPAHCTIOPTOM.

3amuménnbie aTpUOyTHI:

* bool run_st; — IlpusHak «3ammymieH».
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7 Iloacucrema “IIpoTOK0JIbI KOMMYHUKAIIMOHHBIX HHTEpdeiicoB”
(TProtocolS)

[Toacucrema «IIpoTOKOIBI KOMMYHHKAIIMOHHBIX WHTEpQEHCcOBy» mpeacTaBieHa oobekTtoM TProtocolS,
KOTOPBIM COAEP)KUT, Ha YPOBHE MOACHUCTEMBI, MOAYJIbHBIE OOBEKTHI OTIENbHBIX MPOTOKOJIOB TProtocol.
Kaxxaplit mpOTOKOJ COAEPKUT OOBEKTHI OTKPBITHIX CEaHCOB BXOSAIINUX NPOTOK0I0B TProtocolln.

Oo6mwexT TProtocolS mpenocTaBiseT K0CTYN K BXOJSAIIMM U MCXOSIIUM MPOTOKOJIAM OTIENbHO B3STHIX
TUIOB TPAHCHOPTHBIX TMPOTOKOJIOB. BHYTpeHHss CTOpOHa MCXOISALIET0 MPOTOKONA CTPOUTCSA IO
MOTOKOBOMY MPHUHIIUITY C UHIUBUAYAIbHON CTPYKTYPOM MOTOKA JIJIS KAXKI0M peanu3aiy npoToKoa.

7.1 O0bekT noacucrembl «IIpoToKkoIbI KOMMYHUKAIIMOHHBIX HHTEP(ECOB»
(TProtocolS)

‘Hac.nenyeT: ‘TSubSYS. ‘
IIyOoiu4uHbIE METOABI:

* int subVer(); — Bepcus moaCcUCTEMBI.

* AutoHD<TProtocol> at( const string &id ); — TlonkiroueHre K MOIYIIO TPOTOKONa <id>.

» string optDescr( ); — Jlokaiu3oBaHHas MOMOIIb 10 OMIMSIM KOMAaHJIHOW CTPOKH W Iapamerpam
KOH(HUTypaImoHHOTO (aiina.

7.2 MopyabHblii 00beKkT npotokosia (TProtocol)

‘HacnenyeT: TModule. ‘
‘HacnenyeTcm KopueBbiMU 00BbeKTaMu MOyl oacHcTeMBbI «IIpOTOKOIBIY. ‘
IIyOoiu4uHbIE METOABI:

* void list( vector<string> &list ); — CHHCOK OTKPBITBIX BXOJSIINX CEaHCOB.

* bool openStat( const string &name ); — IIpoBepka Ha OTKPBITOCTh BXOJSIIETO CeaHCa C YKa3aHHBIM
UMEHEM.

* void open( const string &name ); — OTKpBITHE BXOJSIIETO CEaHCA.

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

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

* virtual string outMess( const string &in, TTransportOut &tro ); — OTnpaBka NOTOKA JaHHBIX <in>

IIOCPEICTBOM JAaHHOTO IIPOTOKOJIA U TPAHCIIOPTA <fro>.

7.3 O0beKT ceanca Bxojsiero nporokoJa (TProtocolln)

‘Hac.nez[yeT: TCntrNode. ‘

‘HacnenyeTCﬂ: OObexkTaMu ceaHca BXOSILIEro MIPOTOKOJIa Moty iel oacucTeMsl «IIpoToKombI. ‘
IIyOoiu4uHbIC METOABI:

» TProtocolln( const string &name ); — VIHUIIMATU3UPYIOIUN KOHCTPYKTOP.

» string &name( ); — VIMsi BXOJAIIETO CeaHca.

* virtual bool mess( const string &request, string &answer, const string &sender ); — llepenaua
HECTPYKTYPUPOBAHHBIX JAHHBIX Ha 00pabOTKY MPOTOKOIY.

* TProtocol &owner( ); — IIpoTokos — Biaaenell BXOASIIINM CEaHCOM.
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8 Iloacucrema “Iloab3oBartesnbekue uaTepgencor” (TUIS)

[Toncuctema «Ilonmp3oBatenbekue naTepderice» npeacrasieHa oobektoM TUIS koTopselil comepxut, Ha
YPOBHE TIOJICUCTEMBI, MOyJTbHBIE 00BEKTHI MOIb30BaTeNbCKkux uHTephetico TUL

8.1 OonexT noacucremnl «Ilosab3oBarenbckue unrepdeiicsn» (TUIS)

‘Hac.nenyeT: ‘TSubSYS. ‘
ITy0iu4HbIE METOABI:

* int subVer(); — Bepcus moiICUCTEMBI.
* void subStart(); — 3amyck MoJICUCTEMBI.
* void subStop( ); — OcTaHOB TIOJICUCTEMBI.

* AutoHD<TUI> at( const string &name ); — llogkmioyeHre K MOJIYJIIO TOJb30BATEIHCKOTO
uHTepdeiica.
* static bool icoPresent( const string &inm, string *tp = NULL ); — IlpoBepka Ha HaaWM4usi UKOHKH

<inm> B CTaHJIapTHOW JupexTopuH. VM HMKOHKM ykas3bpiBaeTcsi Oe3 pacuipeHus. Pacmmpenue/Tun
3arpy>KeHHOT0 M300paXKEHUs TTOMEIIAeTCs B <tp>.

* static string icoGet( const string &inm, string *tp = NULL ); — 3arpy3ka H300paXeHUs UKOHKH
<inm> U3 CTaHAAPTHON JUPEKTOPHUHU.

* static string icoPath( const string &ico ); — I1oJHBIN TyTh K UKOHKE BKJItOYAst pabOUyIO JUPEKTOPHUIO.

8.2 MoayJ/ibHblii 00bEKT M0JIb30BaTebCKOro untepgeiica (TUI)

‘HacnenyeT: TModule. ‘

‘HacnenyeTCﬂ: KopueBbiMu 06bekTamu Moayseit mojcucteMsl «llob30BaTenbekue HHTEPPEHCHD. ‘
3amunménubie MeTOAbI:

* void cntrCmdProc( XMLNode *opt ); — OO0cnyxuBanue KoOMaH/ HHTEepdeiica yrpaBaeHus: CHCTEMOIA.
3amuiéHHbie aTPUOYTHI:

* bool run_st; — Ilpuznak «Moayib 3amynien».
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9 Iloacucrema “Cnenuanbubie” (TSpecialS)

[Toacucrema «CuctemHbiey» TmpeacTaBieHa o0bekTOM TSpecialS, KOTOphIii comepkHT, Ha YypOBHE
MOJICUCTEMBI, MOTyJIbHBIE 00BEKTHI criennaibHbIX TSpecial.

9.1 O6bekT noacucremnol «Cnenuaasubie» (TSpecialS)

‘HacnenyeT: ‘T SubSYS. ‘
ITy0iu4HbIE METOABI:

* int subVer(); — Bepcus moiICUCTEMBI.

9.2 MoayabHblii 00beKT cnenpaiabHbiX (TSpecial)

‘Hac.nez[yeT: TModule. ‘
‘Hacnez{yeTcm KopueBbiMu 00bekTamMu Moayselt nojacucteMsl «CrieliuanbHbIE. ‘
3amunéHnbie aTpUOyThI:

* bool run_st; — Ilpuznak «Moayib 3amynieH».
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10 IMoacucrema “be3zonacnocts” (TSecurity)

[Toncucrema 6e3omacHOCTH mpencTaBieHa o0bekToM TSecurity, KOTOPBIM COAEPKUT OOBEKTHI TPYMII
TGroup u nons3oBateneit TUser.

O6bekt momab3oBatensa TUser COAEpKUT MOJIb30BATEIbCKYIO HWH(OPMALIMIO U BBHIIOJIHSIET MPOBEPKY
AyTEHTUYHOCTH MOJIb30BATENS B COOTBETCTBUU C YKa3aHHBIM MapPOJIEM.

O6bekt noap3zoBatens TGroup comep UT HHGOPMALMIO O TPYIIE IOJb30BaTENed U BBINOJIHSAET
NPOBEPKY Ha MPUHAUICKHOCTH ITOJIB30BATENS K TPYIIIIE.

10.1 O6bekT noacucremnl «bezonacHocTb» (TSecurity)

‘HacnenyeT: TSubSYS. ‘
IIyOoiu4uHbIE METOABI:
* bool access( const string &user, char mode, int owner, int group, int access ); — IIpoBepka noctymna
JUTSI TIOJTb30BATeNs <user>> C IpaBaMu <mode> K Pecypcy ¢ BIaJenblieM <owner> W IPYIION <access>.
* void usrList( vector<string> &list ); — Cnucok nosib3oBarenent <list>.
* void usrGrpList( const string &name, vector<string> &list ); — CHHUCOK TPyl MOJb30BaTEICH

<list>, B KOTOpbIE TIOJb30BATENb <name>> BKIIOUEH.
* bool usrPresent( const string &name ); — [IpoBepka Ha HAJIMYKE YKA3aHHOTO TOJIb30BaTels <name>.

* int usrAdd( const string &name, const string &db = "*.*" ); — JlobGaBieHuE MOJIB30BATENS <name> C
xpaHenueM B B/l <db>.
* void usrDel( const string &name, bool complete = false ); — Y nanenue monp3oBatens <name>, C

BO3MOXXHOCTBIO TIOJTHOTO yaaleHus: <complete>.
* AutoHD<TUser> usrAt( const string &name ); — IloakitoueHne K MOJIb30BATEII0 <name>.
* void grpList( vector<string> &list ); — Cnucok rpymnn nojib3oBatenent <list>.

* bool grpPresent( const string &name ); — lIpoBepka Ha HATWMYKE YKA3aHHOU T'PYMIBI MOJIb30BATENCH
<name>.

* int grpAdd( const string &name, const string &db = "*.*" ); — JlobaBneHHe TPYMIIBI MOIb30BATENEH
<name> ¢ XxpanenuneMm B b/ <db>.

* void grpDel( const string &name, bool complete = false ); — Y paaneHue rpymnmsl MoJib30BaTeeH
<name>, ¢ BO3BMOXHOCTBIO MTOJIHOTO yAQJIeHUsI <complete>.

* AutoHD<TGroup> grpAt( const string &name ); — lloaknrodeHue K Tpymrme IOJIb30BATEICH
<name>.

10.2 O6bekT noJab3oBares (TUser)

‘HacnenyeT: ‘T CntrNode, TConfig. ‘
ITy0iu4HbIE METOABI:

» TUser( const string &name, const string &db, TElem *el ); — Manunmann3upyronmi KOHCTPYKTOP.
* const string &name( ); — VIMs monb30BaTeNs.

* const string &IName( ); — [lonHoe UM MOJIB30BATEIIS.

* const string &picture( ); — V300pakeHne mopb30BaTes.

* bool sysltem( ); — IlpU3HAK CHCTEMHOTO TOJIH30BATEIIS.

* bool auth( const string &pass ); — lIpoBepka ayTEHTUYHOCTH MOJIH30BATEIS TI0 TAPOITIO <pass™>.
 string DB(); — Anpec b]l nons3oBatens.

» string thl( ); — Anpec Tabnuisl bJl monas3oBarensi.

* string fullDB( ); — Ilonnoe ums Tabnuubl b/l monb3oBarens.

* void setLName( const string &nm ); — Y CTaHOBKa MMOJIHOTO UMEHH MOJIb30BATEINSA B <nm>.

* void setPicture( const string &pct ); — Y cTaHOBKa N300pa)KE€HUS MOJIB30BATENS B <pct>.

* void setPass( const string &pass ); — Y CTaHOBKa MapoJis MOJIb30BATENSI B <pass>.

* void setSysltem( bool vl ); — Y CcTaHOBUTH PU3HAK CUCTEMHOTO MOJIB30BATENSA B <v/>.

* void setDB( const string &vl ); — YctaHoBka anpeca b/ mons3oBarens.

o TSecurity &owner( ); — Iloacucrema «bezonacHOCTb» — Biajeell MOJIb30BaTENs.
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10.3 O0bexT rpynnsi noJs3osarediei (TGroup)

‘HacneuyeT: ‘T CntrNode, TConfig. ‘
IIy0am4yHbIe METOBI:

* TGroup( const string &name, const string &db, TElem *el ); — VNHUIIMaTU3UPYIOMUNA KOHCTPYKTOP.
* const string &name( ); — VIMsl TpynIbl OJIb30BaTENEH.

* const string &IName( ); — IloaHO€ UMS TPYIIIBI I0JIb30BATENEH.

* bool sysltem( ); — Ilpu3HaKk CUCTEMHOTO MOJIb30BATEIIS.

* string DB(); — Anpec b/l rpynmnsl noap30BaTENEH.

* string thl( ); — Anpec Tabnuipl b/l rpymbl mogb30BaTENICH.

* string fullDB( ); — Ilonnoe umst Tabnuiibl b1 rpynmsl monb3oBaTenei.

* void setLName( const string &nm ); — Y CTaHOBKa MOJIHOTO UMEHH TPYIIIHI MTOJIb30BATENCH B <nm>.
* void setSysltem( bool vl ); — Y CcTaHOBUTHh NPU3HAK CUCTEMHOTO MOJIb30BATENs B <v/>.

* void setDB( const string &vl ); — YcraHoBka aapeca bJl rpynmsl moib30BaTenei.

* bool user( const string &name ); — [IpoBepka Ha TPUHAIIECKHOCTH TIOJIB30BATEIIS K TPyMIe <name>.
* void userAdd( const string &name ); — JloOaBieHue Nonb30BaTENsA <name> B IPYIILY.

* void userDel( const string &name ); — Y najieHne Moab30BATENS <name> U3 TPYIIIHL.

» TSecurity &owner( ); — Iloacuctema «be30macHOCTBY — BIaJENeIl TPYIIION MOJIh30BATEICH.
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11 Mogcucrema “Ynpasienue moayasamu” (TModSchedul)

[Toacucrema «YmpaBieHue MOy IIMU» TipeacTaBieHa o0bekToM TModSchedul.

HOIICI/ICTeMa COI[Cp)KI/IT MCXAaHU3M ynpaBJICHI/ISI MOI[YHSIMI/I, COI[ep)KaH_[I/IMI/ICﬂ B pa3I[eJI$IeMBIX
onbInoTEKax.

11.1 O6bexT noacucreMsl «Y npasjenue Mmoayasmm» (TModSchedul)

‘HacnenyeT: ‘T SubSYS. ‘
JMannbie: CTpykTypa uHGopMauu o pazaensemoit oudnuoreke (struct — TModSchedul::SHD):

* void *hd; — 3aronoBok paznensemoii 6udnuorexu (ecau NULL To Oubnmoreka MpUCYTCTBYET HO HE
MOAKITIOYEHA);

* vector<string> use, — CIHUCOK MOJKIIOYEHHBIX Monyneﬁ;

* time_t m_tm; — BpeMs MOIUPUKAIIUN OHOTHOTEKH;

* string name; — TIOJIHOE UMS/TYTh pa3ziesieMoil OMOINOTEKH.

ITy0iu4HbIE METOABI:

* int chkPer( ); — Ilepuona npoBepKH TUPEKTOPUH C MOIYJISIMH (CEK).

* string modPath( ); — IlyTb K TUPEKTOPUU C MOJTYJISIMHU.

* void setChkPer( int per ); — YcTaHOBKa Iepuo/ia MPOBEPKH JUPEKTOPUU C MoayJssMHU (cek). Eciam
MEPUOJIMYHOCTh PaBHA HYJIb, TO IPOBEPKA OYAET OTKITIOYCHA.

* void setModPath( const string &vl ); — YcTaHOBKa IIyTH K TUPEKTOPUHU C MOJTYJISIMH.

* void subStart( ); — 3ammyck mOJCUCTEMBI.

* void subStop(); — OCTaHOB MOJCUCTEMBI.

* void loadLibS( ); — 3arpy3ka paznensieMbIX OUMOIHOTEK U HHUITMAIU3AIUS MOTYJIEH,

* SHD &lib( const string &name ); — [lomyuenue o0beKTa paznensieMon ONOINOTeKU <name>.

* void libList( vector<string> &list ); — CHuUCOK pa3aensieMbIx OuoImoTex </ist>.

* void libLoad( const string &path, bool full ); — 3arpy3ka paznensieMbIX OUOIHOTEK MO yKa3aHHOMY
nyta <path>.

* void libAtt( const string &name, bool full = false); — llogkmodyeHne yka3zaHHOW pazeisieMoit

oubanoTeku <name>.
* void libDet( const string &name ); — OTKJII0YEHUE pa3AeIIeMOi ONOIHOTEKH <name>.



36

12 KoMmnoHeHTHI 00beKTHOM Moaeau cuctembl OpenSCADA

Oo6bektHas Mozaens cuctembl OpenSCADA crpoutcs Ha ocHOBe oObekta GyHkuuu 7Function,
napamerpax ¢yHknuu /O u kanpe 3HaueHuid QyHkumu 1ValFunc. B mocnenctBuu 0OBEKTH (DyHKIIUU
BKJIFOYAIOTCA B OOBEKTHOE AepeBO (hopMHUpYs OOBEKTHYIO MOJENbh cucTeMbl. Vcmonb3oBanue ¢GyHKIUN
00BEKTHOM MO/IEH MTPOU3BOIUTCS MyTEM CBSI3bIBaHMA Kajpa 3HaueHuit 7ValFunc ¢ QyHKIMEH.

Wnes B 1ienoM JOCTYIHO Mpe/CcTaBlIeHa Ha pUc. 7.

1. @yuxyua (c bubnuomex)

Bxodi Buxoon| | HasHa#enne:
l l * Ancopumasl YNDAeneHua mex HonoSUY eCKUMU NDOYeccam
5 5 * Modenu.: mexHONOZUYECKUX, XUMUYECKUX U OPVIUX NDOYECCo8
AmropHTM B
4 4 * [Ipocpamubl NoNb306aAMENA 0N VNPASNEHUR CUCMEMOT
% 2 OpenSCADA
— * [ubkoe ynpaenenue cmpyknypami napamempos
Dyurryig
* [ononxumenvHule €b14UCTEHUA
2. [Tacuedill ghiylcnimens 3. AXmueUIUp 08aHHLIL ELINLCINUMEND
SHAY{Ex006 RG]
* BeryucnumenvHble KOHMPOAIED b osg | 1 1 "ok
* Cpeda susvanuzayuu 2 | 2 2 314
* Mozuyeckuii VpogeHs napamempoe vl j AJTOPHTM j 100
* Tecmupoeanue gyuryuil R 5 5 -2aE
false 1.80
w0 | 6 6 | &5
Dyrurrpa
Buruticmunens Buruucniumens

Puc. 7. OcnoBa cpenpl nporpamMmmupoBanus cuctembl OpenSCADA.

O6bext ¢pynkuuu (TFunction) mpenocrasnser natepdeiic ;s GopMupoBaHUs MapaMeTpoB (PYHKIIUU U
AITOpUTMAa BBIYUCIICHUS, B 00BEKTE HACIEAYIOIIEM €TO.

O6wbekt napamerpa pynkuuu (10) conepkut KOH(PUTYpaLHIo OTAEIBHO B3ATOTO apaMeTpa.

Oo6mwexT kagpa 3HaueHuid (TValFunc) comepxuT 3Ha4eHUS B COOTBETCTBUHM CO CTPYKTYpPOW CBSI3aHHOM
¢ynkuuu. I[lpu WCONTHEHMHM anropuTMa acCOIMHPOBAHON (YHKIIMH HCIIONB3YIOTCS 3HAYEHHUS STOTO
00BEKTA.
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12.1 OobexT pynxnuu (TFunction)
‘HacneuyeT: TCntrNode ‘

MopynsaMu U y3naMu CUCTEM Coep KaliuMu GYHKIUH JIJ1s IyOJIMKAalUK B 0OBEKTHYIO
MOJIE€Tb CUCTEMBI.

IIy0m4yHbIe METOBI:

Hacaenyercs:

» TFunction( const string &iid ); — VIHUIIMaTU3UPYIOMUH KOHCTPYKTOP PYHKIIHH C UIACHTUPUKATOPOM
<id>.

» TFunction &operator=( TFunction &func ); — KonupoBanue QpyHKIUH.

» string &id( ); — Vnenatudukarop GyHKIIUN.

* virtual string name( ); — Jlokanu3zoBaHHOE UM (DYHKIIHU.

* virtual string descr( ); — Onucanue QyHKIIUU.

* bool startStat( ); — Cocrosiane — « DyHKIIHS 3aMyIIeHa.

* virtual void setStart( bool val ); — 3amyck/ocTanoB <val> QyHKIHH.

* void ioList( vector<string> &list ); — Cnucok napameTpoB GyHKIuu <list>.

* int iold( const string &id ); — Ilony4enue uaeHnekca napamerpa GyHKIUH <id>.

* int ioSize( ); — KonuuecTBo napameTpoB pyHKIIUH.

* 10 *o(int id ); — Ilonydenue napamerpa GyHKIHU TO UHIEKCY <id>.

* void ioAdd( 10 *io ); — Jlob6aBienue napametpa GyHKIUU <io>.

* void iolns( 10 *io, int pos ); — BcraBka napamerpa QyHKIIUN <i0> B MO3UIHIO <pOos>.
* void ioDel( int pos ); — Y nanenue napameTpa GyHKIIUN B TIOUIHH <pOos>.

* void ioMove( int pos, int to ); — Ilepemenienne napamerpa GyHKIUHA U3 TTO3UIUNA <pOS> B TIO3UIIUIO
to>.

* virtual void calc( TValFunc *val ); — Bpluncnenne anroputMa (QYHKIMU HaJ yKa3aHHBIMH
3HaYEHUSAMHU <val>.

* void valAtt( TValFunc *vfnc ); — Bbi3biBaeTcs 00BEKTOM Kajapa 3HAYCHHU <Vfinc> B cliydae
CBSI3BIBAHMS C (DyHKIIMEH.

* void valDet( TValFunc *vfnc ); — BbI3bIBaeTcs OOBEKTOM KajJpa 3HaYeHMHA <vfinc> B ciydae

OTBSI3BIBAHUS OT (DYHKITHH.
* virtual void prelOCfgChange( ); — BbI3bIBaeTcs nepesl U3MEHEHUEM KOH(MUTYypaluuu QpyHKIUH.
* virtual void postlIOCfgChange( ); — BpI3bIBaeTCsI MOCIIe U3MEHEHUS KOH(MUTYpaIK (YHKITHH.

3amunéHnbie aTpUOyThI:

» string m_id; — VineHTuuxaTop QyHKIHH.

* bool run_st; — llpusHak — «3anmymen».

* TValFunc *m_tval; — Ccbuika Ha OOBEKT 3HAYEHUH, UCHONb3YEeMbIA A1 TECTUPOBAHUS (PYHKIIUH.
Mo:KeT OTCYyTCTBOBATb.
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12.2 OobekT napamerpa pyuxkuun (10)
JdanHbIe:
Tunsl napametpa (enum — 10:: Type):

* [O::String — cTpOKa/TEKCT;
* [0::Integer — uienoe;

* JO::Real — BelecTBEHHOE;
* JO::Boolean — nornvueckui.

®naru napamerpa (enum — [O::10Flgs):

* [O::Default — pexxum 1Mo yMOTYaHUIO (BXOJ);
* [0::Output — BBIXOJ;
e [O::Return — BO3Bpar.

IIyOoiu4uHbIE METOABI:

» [O( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool hide =
false, const char *rez = "" ); — VIHMIManu3upyoumui KOHCTPYKTOP.

* [0 &operator=( 10 &iio ); — KonupoBaHue napameTpoB (QyHKIHH.

* const string &id( ); — Unenarudukatop mapamerpa QyHKITUH.

* const string &name( ); — Jlokanu3oBaHHOE UMs TapaMeTpa QyHKIINH.

* const Type &type( ); — Tun mapamerpa QyHKIHU.

* unsigned flg(); — ®naru mapamerpa GyHKIIHH.

* const string &def( ); — 3HaueHNE MO YMOITYAHUIO.

* bool hide( ); — Ilpuznak — « CKpbITO».

* const string &rez(); — Pe3epBHOE CBOWCTBO MapameTpa (GyHKIUH.

* void setld( const string &val ); — YcTaHOBUTh uneHTHPHUKATOP B <val>.

* void setName( const string &val ); — Y cTaHOBUTb UMs B <val>.

* void setType( Type val ); — YcTaHOBUTD TUII B <val>.

* void setFlg( unsigned val ); — YctaHoBuTth ¢iaru B <val>.

* void setDef( const string &val ); — Y cTaHOBUTb 3HAUEHUE 110 YMOJIYAHUIO B <val>.

* void setHide( bool val ); — Y cTaHOBHUTB/CHATH MPU3HAK — K CKPBITOM.

* void setRez( const string &val ); — Y CTaHOBHUTH pe3epBHOE CBOMCTBO B <val>.
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12.3 O0bexT 3nauenus pynxuuu (TValFunc).
IIy6anyHbIe METOBI:

* TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); —
Nuannumanu3upyronmi KOHCTPYKTOP.

* const string &vfName( ); — VIMs 00beKTa 3HAUYCHUH.

* void setVfName( const string &nm ); — Y CTaHOBUTb UMS 00bEKTa 3HAUCHUI B <nm>.

* void ioList( vector<string> &list ); — Cnucok napameTpoB GyHKIuu <list>.

* intiold( const string &id ); — Ilonyuenue nunaexca napamerpa <id>.

* int ioSize( ); — OO111e€ KOTUIECTBO MAPAMETPOB.

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

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

* bool ioHide( unsigned id ); — Ilpu3nak napamerpa <id> — « CKpbIT».

* string getS( unsigned id ); — [lomyunTs 3HaYeHHE (CTPOKA) MapameTpa <id>.

* int getl( unsigned id ); — IlomyunTb 3Ha4YeHHE (11€7I0€) MapameTpa <id>.

* double getR( unsigned id ); — Ilony4unTs 3HaueHUE (BEIIECTBEHHOE) MapaMmeTpa <id>.

* bool getB( unsigned id ); — llonyuauts 3HaueHue (JIOTHUECKOE) rapamerpa <id>.

* void setS( unsigned id, const string &val ); — YcraHoBUTh 3Ha4YeHHEe <val> (CTpoka) mapamerpa
<id>.

* void setl( unsigned id, int val ); — Y cTaHoBUTb 3HaUeHUE <val> (11e10€) mapametpa <id>.

* void setR( unsigned id, double val ); — YcTaHOBUTH 3HaUeHHE <val/> (BELIECTBEHHOE) Mapamerpa
<id>.

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

* bool blk(); — Ilpuznax — «brokupoBaHue U3MEHEHUH TApaMETPOB (DYHKIIUI.

* bool dimens( ), — llpusnak — «3MepsATh BpeMsl BEIYUCIICHUSD.

* void setDimens( bool set ) — Y cTtaHoBKka/cOpoc <set> npuzHaka — «3MepsATh BpeMsI BHIYUCICHUS.

* virtual void calc( ); — Bprauciurs.

* double calcTm( ); — Bpemst BoIYHCIICHUSI.

* void setCalcTm( double vl ); — VNHunnanu3aiysi BpeMEHU BBIYUCIICHUS 3HAUCHUEM <V/[>.

* TFunction *func( ); — CBsizaHHast QyHKIIHS.

* void setFunc( TFunction *func, bool att_det = true ); — CBs3aThb ¢ yka3zaHHOU QyHKIMEH <func>.

* virtual void prelOCfgChange( ); — BbI3bIBaeTcs nepeji i3MeHEHHEeM KOH(PUTYpaInu.

* virtual void postlIOCfgChange( ); — BpI3bIBaeTCsI mociie U3MEHEHUS KOH(MUTYpaITiH.
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13 Jannbie B cucteme OpenSCADA u ux xpanenue B b/1 (TConfig)

XpaHeHue JaHHBIX B ccTeMe OCHOBaHO Ha 00bekTax TConfig u TElem. DTH 0OBEKTHI XPAHAT CTPYKTYPY
U 3HaveHus noyiei bJl, 94TO MO3BOJISET BBIMONHATH MPSIMYIO 3arpy3Ky U COXpaHEHHE KOHPUTYpalluu dYepes3
noacucremy «bJI».

O6bektr TElem conmepxutr crtpykrypy 3amucu bJ[. CTpykTypa 3amucu COAEPKHUT HCUEPIBIBAIOIIYIO
uH(OpMAIMIO O dJEMEHTaX, MX TUIAX, pa3Mepax M OCTAIbHBIX mapamerpax. Mudbopmamuu B naHHON
CTPYKTYpE JOCTAaTOYHO [JIsl CO3/IaHMsI, KOHTPOJIS U YIIpaBJeHUsl peasibHOM cTpykTypor B/[. DnemenrtapHoit
eMHUIICH 3arucy siBIsieTcs siaeiika T1ld.

O6bvexT TConfig sBnseTcs HacleTHUKOM OT TElem W CONEPXKUT peallbHbIE 3HAYCHHUS DSJIEMEHTOB.
TConfig wcnonp3dyercs B KadecTBEe MapaMerpa B (QYHKIHMSIX MaHUOYISIUU C 3alUCSIMH TaONHIl B
noacucteme «bJl». DneMenTapHO enuHUIICH 3anucH siBIsgeTcs suerika 7Cfg.

Jist mpenocTaBieHHS BO3MOXHOCTH MPENYNPEXKACHUS XPAaHWIHUIA JaHHBIX O CMEHE CTPYKTYpPBI
npeaycMoTpeH oOwvekt TValElem, ot xotoporo Hacienyetrcs xpanwiuile 1Config U CIHCOK KOTOPBIX
COJIEpXKUTCS B CTpyKTYype TElem.

13.1 OobekT nanubix (TConfig)

‘HacnenyeT: TValElem

TParamContr, TController, TMArchivator, TPrmTempl, TPrmTmplLib, TUser, TGroup,
Hacaenyercs: TTransportln, TTransportOut, TBD, TVArchive, TVArchivator, a makce mooyivHvie
00vexmbl Xxpauawue ceou oanHvle 8 bJ[.

IIyOoiu4uHbIE METOABI:

* TConfig( TElem *Elements = NULL ); — VHUIIManu3UpyOMUi KOHCTPYKTOP.

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

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

* bool cfgPresent( const string &n_val ); — IIpoBepka Ha HaTU4HE JIEMEHTa <n_val>.

* TCfg &cfg( const string &n_val ); — Ilonmydenue snemenTta <n_val>.

* void cfgViewAll( bool val = true ); — Y cTaHOBKa/CHSITHE MPU3HAKA BUIUMOCTH ISl BCEX DJIEMEHTOB.

* TElem &elem( ); — Wcnonb3yemasi CTpyKTypa.

* void setElem( TElem *Elements, bool first = false ); — Ha3znauenue cTpyKTypsl B <Elements>.

* void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = “root”, const
string &grp = “root”, int perm = 0664 ); — ®opmupoBaHue HHPOPMAIIIOHHOTO OMUCAHUS SJIEMEHTOB
KoHpurypauuu i uarepdeiica ynpasnenus OpenSCADA.

* void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = “root”, const string
&grp = “root”, int perm = 0664 ); — O0OpaboTka 3arpocoB untepdeiica ynpasienuss OpenSCADA k
3JIEMEHTaM KOH(PUTypalUH.

3amuménabie MeTOAbI:

* virtual bool cfgChange( TCfg &cfg ); — BbI3bIBaeTcs B Cilydae U3MEHEHHUS COJEPKUMOTO dJIEMEHTA
KOH(pUrypamum.

13.2 Aueiixka nannbix (TCfg)

JanHble:
Honomuurensusie Guiaru k TFId (enum — TCfg:: AttrFlg):

* TFld::NoVal — ne oTpaxkaTh 3JIeMEHT Ha 3HadeHue oobekra TValue.
» TFld::Key — xitoueBoe ToJie.
» TFld::Hide — aTpuOyT CKpBIT.

IIy0anyHbIe METOBI:

» TCfg( TFld &fld, TConfig &owner ); — VIHUIMaNU3UPYIOMIHI KOHCTPYKTOP.
* const string &name( ); — VIMsl stueiiku.
* bool operator==( TCfg &cfg ); — CpaBHEHUE sUEEK.
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* TCfg &operator=( TCfg &cfg ); — KonmpoBanue sueex.

* bool view(' ); — llpusnak — «Sldeiika BuAMMaY.

* void setView( bool vw ); — Y cTaHOoBKa mpu3HaKa «Sdeiika Buauma» B <vw>.
» TFld &fld( ); — Kondurypamus sueikm.

* string getSEL( ); — llony4uTh 3Ha4eHHE BEIOOPOYHOTO THUTIA.

o string getS(); — llonyunTh 3HAYEHHE CTPOKOBOTO THIIA.

* double getR(); — IlonyunTh 3HaUCHHE BEIIECTBEHHOI'O TUIIA.

* int getl( ); — Ilony4nTh 3HaUEHUE LIETIOTO THUIIA.

* bool getB( ); — llonyunTh 3HaUE€HUE JOTHUYECKOT0O THUIIA.

* string &getSd( ); — IlomyduTh IPSIMOK TOCTYI K 3HAYCHUIO CTPOKOBOTO THUIIA.
* double &getRd( ); — TlomyunTh npsMO JOCTYN K 3HAYCHHUIO BEIECTBEHHOT'O THUIIA.
* int &getld( ); — IlomyuuTh NPsIMOM TOCTYT K 3HAYESHUIO LIEJIOTO TUIIA.

* bool &getBd( ); — Ilonydnts mpsIMO TOCTYIT K 3HAYCHHUIO JIOTUYECKOTO THUIIA.

* void setSEL( const string &val, bool forcView = false ); — Y cTaHOBUTbH 3HaU€HUE BHIOOPOYHOIO THIIA
B <val>, ¢ NIpUHYIUTEIHHON YCTAHOBKOM BUIUMOCTH <forcView>.

* void setS( const string &val, bool forcView = false ); — YCTaHOBUTHh 3HaUY€HHE CTPOKOBOTO THUIIA B
<val>, c IPUHYAUTEIBHON YCTAHOBKOW BUAMMOCTHU <forcView>.

* void setR( double val, bool forcView = false ); — YcTaHOBUTH 3HAYCHHE BEIISCTBEHHOTO THUIIA B
<val>, c IPUHYAUTEIBHON YCTAHOBKOW BUAMMOCTU <forcView>.

* void setl( int val, bool forcView = false ); — YCTaHOBUTH 3HaueHHUE leJOro THMa B <val>, c
MPUHYIUTEILHON YCTAHOBKOW BUIUMOCTH <forcView>.

* void setB( bool val, bool forcView = false ); — YCTaHOBUTbH 3HAYCHHUE JIOTUYECKOTO TUTA B <val>, C

MPUHYIUTEITLHON YCTAHOBKOW BUIUMOCTH <forcView>.

13.3 O6bekT cTpykTypbl JaHHBIX (TElem)

TTipParam, TControllersS, TTipController, a Taxxe MOJyJIbHBIMU OObEKTAMU
COBMEINAIOMUMU (QYHKIIUN XPAHEHUS CTPYKTYPHI.
IIy0amuHbIe METOBI:

Hacaenyercs:

» TElem( const string &name = "" ); — VHUIManu3amus CTpyKTyphl ¢ YKa3aHHBIM UMEHEM <name>.

* string &elName( ); — VIMs CTPYyKTypHI.

* void fldList( vector<string> &list ); — CHUCOK si4eeK B CTPYKType <list>.

* unsigned fldSize( ); — KonnuecTBo siUeeK B CTPYKTYpeE.

* unsigned fldld( const string &name); — llomyueHue HHIEKCa SYCUKH MO €€ HIECHTHUPUKATOPY
<name>.

* bool fldPresent( const string &name ); — IlpoBepka Ha HalM4YMe yKa3aHHOM sUeHKU <name>.

* int fldAdd( TFld *fld, int id = -1 ); — ]JloOGaBneHnue/BcraBka stueiiku <fId> B nmozunmio <id> (-1 —
BCTaBKa B KOHEII).

* void fldDel( unsigned int id ); — Y nanenue saeiiku <id>.

» TFld &fldAt( unsigned int id ); — Tlonyuenue sueriku <id>.

* void valAtt( TValElem *cnt ); — BbI3bIBaeTcs aBTOMaTHYECKH B CIy4ae MOJKIIOUEHUS! CTPYKTYPHI K
XpaHWINIY JaHHBIX <cnt>.
* void valDet( TValElem *cnt ); — BpI3bIBacTCsI aBTOMaTHYECKH B CITydae OTKIFOYCHHS CTPYKTYpPBI OT

XpaHWIMIIA JaHHBIX <cnt>.
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13.4 fyeiika cTpykrypsbl 1annbix (TFI1d)
JdanHbIe:
Tun stueiiku (enum — TF1d:: Type):

* TFld::Boolean(0) — nOTUYECKUM THIT;

» TFld::Integer(l) — 11en0YUCICHHBIN THIT,
* TFld::Real(4) — BelleCTBCHHBIN THIL;

» TFld::String(5) — CTpOKOBBIN THII.

@naru sueiiku (enum — TF1d:: AttrFlg):

» TFld::NoFlag — dnaru oTCyTCTBYIOT;

» TFld::Selected — pexxum BBIOOPKH U3 JOCTYITHBIX 3HAYEHHH, BBIOOPOYHBIN THIT,
» TFld::SelfFld — co3naBaTh COOCTBEHHYIO KOIHIO ITOU SUCHKHU;

* TFld::NoWrite — HeOCTYIIHA JIJIsl 3aITHUCH,

» TFld::HexDec — miecTHAAIIATUPUYHOE TPEACTABICHUE IIEJIOTO THIIA;

* TFld::OctDec — BOCBMEPUYHOE TIPEICTABICHHE IIEJIOTO TUTIA;

» TFld::FullText — MOTHOTEKCTOBBIM, MHOTOCTPOUYHBIN, PEKUM TECTOBOTO THIIA.

IIy6anuHble METOBI:

* TFld();, — Vaunuanu3anus 1mno yMoJI4aHHIo.

* TFld( TFld &ifld ); — Konupyrouiuii 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 = "" ); —
Nunnmanuzanus ¢ ykazaHHOW KOH(Uryparmeit.

* TFld &operator=( TFld &fld ); — KonupoBanue stueitku u3 <fld>.

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

* const string &descr( ); — Onucanue suehKH.

* int len(); — Pa3mep 3HaUeHUS STUEHKU (CUMBOJIOB B CHMBOJBHOM IPEICTABICHHH).

e int dec( ); — Pa3smep napoOHOM wUacTHu, i1 BEIIECTBEHHOTO (CHMMBOJIOB B CHMBOJHHOM
MIPEICTABJICHUN ).

* Type type( ), — Tun suenku.

* unsigned flg(); — Dnaru s9eUKU.

* const string &def( ); — 3HaueHNE MO YMOITYAHUIO.

» string values( ); — Paboumii nuama3oH 3HAYEHUS WU TIEPEUYEHb BO3MOJKHBIX 3HAUYCHHWH IS
BbIOOpOYHOTO TUNA (B BHIE — “v11;vI2;vI3”).

» string selNames( ); — llepeuenb uMEH 3HaUEHUU 111 BbIOOpouHOTO THNA (B BUIe — «Value 1;Value
2;Value 3").

[ ]

const string &reserve( ); — Pe3epBHbIi napameTp.
* void setDescr( const string &dscr ); — YCcTaHOBKa OnMCaHUs B <dscr>.
* void setLen( int vl ); — YcTaHOBKa pazMepa siueiku B <v/>.
* void setDec( int vl ); — YcTaHOBKa ApOOHON YacTH, JAJI BEIIECTBEHHOTO, B <v/[>.
* void setDef( const string &def ); — Y cTaHOBKa 3HaYeHUS 110 YMOJIYaHUIO B <def>.
* void setFlg( unsigned flg ); — YcrtanoBka aros B <flg>.
* void setValues( const string &vils ); — YcraHoBKa pa0odyero auara3oHa 3HAYCHHS WA TEPEUHS
BO3MOXKHBIX 3HaUEHUH 1151 BEIOOpoUHOTO THMA (B BUAE — “VI1;vI2;vI3”) B <vis>.
* void setSelNames( const string &slnms ); — YcTaHOBKa NepedHs UMEH 3HAYCHUH JIT BHIOOPOYHOTO
tuna (B Bune — «Value 1;Value 2;Value 3") B <slnms>.
* void setReserve( const string &ires ); — Y CTaHOBKa pe3epBHOIO MmapaMeTpa B <res>.

* const vector<string> &selValS(); — Cnucok BapHaHTOB 3HAYEHUI JJIsI CTPOKOBOT'O THIIA.

* const vector<int> &selVall(); — Cnucok BapuaHTOB 3HAYCHUH IS [IEJIOTO TUTIA.

* const vector<double> &selValR(); — Cnucok BapruaHTOB 3HAYCHUH JJIs BEIIECTBEHHOTO THIIA.

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

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

* string selVI2Nm( const string &val ); — IlonyunTb BbIOpaHHOE MM$ 110 3HAYEHUIO <val/> CTPOKOBOTO
THIIA.

o string selVI2Nm( int val ); — TlonyunTs BBIOpaHHOE UMSI 110 3HAYCHUIO 1IEJIOT0 <val> Tura.
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o string selVI2Nm( double val ); — IlomyunTb BHIOpaHHOE MIMS 10 3HAYCHHUIO <Vva/> BEIIECTBEHHOTO
THUTA.

» string selVI2Nm( bool val ); — TlonyunuTtb BBIOpaHHOE UMS 10 3HAYEHHUIO <val> JIOTUYECKOTO THIA.

o string selNm2VIS( const string &name ); — IlolyanTh 3HaYE€HHUE CTPOKOBOTO THIIA MO BHIOpAHHOMY
HUMCHHU <name>.

* int selNm2VII( const string &name ); — IlonyduTh 3HAYCHHE IEJIOTO THIA MO BHIOPAHHOMY WMEHH
<name>.

* double seINm2VIR( const string &name ); — llonyduTh 3HAYCHHE BEIIECTBEHHOTO THIIA IO
BBIOPAaHHOMY UMEHU <name>.

* bool selNm2VIB( const string &name ); — llony4nTh 3HAYCHHUE JIOTHYECKOTO TUIIA IO BEIOpAHHOMY

UMCHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = “root”,
const string &grp = ‘“root”, int perm = 0664 ); — Coznath 31eMeHT (OPMBI B COOTBETCTBUU C
napaMeTpamMH STUCHKH.

13.5 O0bexT ynpe:xaenus npo cMeny crpykrypsl (TValElem)

‘HacneuyeTcn: ‘T Value, TConfig. ‘
3amunéHabie MeTOAbI:

* virtual void detElem( TElem *el ); — YBenomieHue 3JIeMEHTOM <e/> KOHTEWHEpa IMpo KelaHHe
OTKITFOYHTHCSI.

* virtual void addFld( TElem *el, unsigned id ) = (; — YBegoMneHnue npo no0aBieHue siaeiku <id>
ereMeHTa <el>.

* virtual void delFld( TElem *el, unsigned id ) = (0; — YBenomieHue mpo yaajaeHue siueiku <id>

elleMeHTa <el>.



44

14 UuTepdeiic ynpaBiieHUs CHCTEMOM U JTUHAMHYECKOE /IePEeBO
00bekTOB cuctemsbl (TCntrNode)

Jlns TOMHOTO TOKPBITHS KIIFOYEBBIX KOMIIOHEHTOB CHCTEMBI, CETbIO OOBEKTOB E€AMHON CTPYKTYPBHI,
npeHa3HayeH 00BeKT y3i1a quHaMudeckoro aepea TCntrNode. Ha 3ToT 00BbekT BoznararoTcst (pyHKIHH:

+  eIMHOOOPa3HOTro IOCTyNMa K KOMIIOHCHTAM CHCTEMBI, BKJIIOYas OJIOKHPOBKHA JTHHAMHYCCKOTO
JOCTYyIIa,;
+ TIOCTPOEHHE pacTpene’EHHOro HHTep(elica ynpaBieHusI.

JIt060#i 00bEKT, UMEIOIINI MOTPEOHOCTH B MPEAOCTABICHUH TUHAMUYECKOTO JIOCTyIa K ce0e U CBOUM
KOMIIOHCHTaM JIOJDKEH HacJelIoBaThCs OT OOBekTa y3na auHamudeckoro jaepeBa TCntrNode. [lanHoe
POJICTBO aBTOMATUYECKU BKJIIOYAET y3€Jl B JUHAMHYECKOE JIepeBO OOBEKTOB, OXBAYEHHOE KaK MPAMOM, Tak
U O0paTHOM CBS3BIO, a TAKKE MPEIOCTABISET BO3MOXKHOCTH CO3/IaHHs KOHTEHHEPOB MOJ COOCTBEHHBIC
JIo4YepHUE y3ibl. B momomHeHnn K A3TOMY, y3€l MOJydaeT BO3MOXKHOCTH YIPEXKACHHUS MPO BKIIOUYCHHE U
UCKJIIOYCHHE/yAalleHUe y3Iia U3 JIEpeBa, C BO3MOKHOCTHIO OTKa3a OT UCKJIIOUEHUS/yAaIeHUsI.

Wutepdeiic ympaieHuss cucteMbl BKIIOUEH B coctaB o0bekTa TCntrNode W, COOTBETCTBEHHO,
OXBaTBIBAET BCE y3JIbl IMHAMMUYECKOI'O JepeBa CUCTEMBI, I03BOJISAs €AMHOOOPA3HO YIPABIATh CUCTEMON BHE
3aBHCUMOCTH OT MCIIOJIb3YeMOI0 KJIMEHTCKOTo HHCTpyMeHTa. VHTepdeiic ynpaBieHns: CHCTEMON BBITOIHEH
Ha OCHOBE s3blka pazMeTku XML. MoxHO npuaymMaTh MHOXECTBO CIIOCOOOB MCIOJIB30BaHuUsl UHTEpQeiica
yIpaBJIEHUS] CUCTEMOH, B KaUu€CTBE MIPUMEPa OTMETHM CJeIyIole Hauboee SpKue pelieHus:

«  Web unrepdeiic koHpHUrypanmu;

«  GUI unrepdeiic koudurypamuu (QT, GTK, ...);

+ OTpaXeHHWe KOH(QUTYypaluu B CeTh, /IS PACHPECNEHHOrO YIPABICHUS MHOXKECTBOM
OpenSCADA-cTaHumii U3 €IMHOM Cpeibl AIMUHUCTPUPOBAHUS;

*  HCIIOJIb30BaHME B POJIM MPOTOKOJIA JIJIsl TOCTYIA K JAHHBIM OOBEKTOB U3 CETH;

+ TPEIOCTABIEHUE CEPBUCHBIX (YHKUMHA JUIsl JOCTyHA TPETbUX NPUIOKEHUN U OTIEJIbHBIX
koMIIoHeHTOB OpenSCADA k BHYTpEHHUM JaHHBIM.

WuTtepdeiic yrpaBiieHUs] CHCTEMOH pealn30BaH MOCPEACTBOM JIBYX COCTABIISIOMINX:

+  uHGOPMALIMOHHOMN CTPYKTYPhl KOH(DUTYPAITMOHHOM MOIH30BATENIbCKON CTPaHUIIBL;
+ JIWHAMHYECKOM YacTH B BHJE: 3alPOCOB Ha TOIY4YCHHE, MOAM(DHUKAINIO JaHHBIX U CEPBHUCHBIX
3ampoCoB.

NudopmannonHas uepapxuyeckas CTPYKTypa COACPKUT HH(POpPMAIUI O MYOJMYHBIX 3IIEMEHTaX
YIOpaBICHUS U MOXET OBbITh HCIIOJIb30BAHA JUIS IOCTPOECHMS IOJIb30BATEIbCKUX JMAJIOTOB YIPABIICHUS
y3J1aMU CHCTEMBI.

JluHaMuyeckass 4acTh COJCPKHT CIEHApHH OOCTY)KMBAaHHUS 3allpOCOB K JJEMEHTaM YIpaBJICHUS,
OINMCaHHBIM B MH(OPMAIIIOHHOM CTPYKTYpE, a TAK)KE CKPBIThIE 3JIEMEHTh! YIPABJICHHUS, B BU/IE CEPBUCHBIX
(byHKLNH, UCTIOTIB3yeMbIe JUI YHU(DUIIUPOBAHHOTO JIOCTYIIA K y31Ty.

OO6mmii wHTEpEHC yOpaBICHUS CTPOUTCS W3 OTIACIBHBIX Y3JIOB JIMHAMHYECKOTO JepeBa.
Hepapxuueckoe HacienoBaHus oT oOwvekta TCntrNode mo3BoisieT peann3oBbIBATH MHOTOYPOBHEBOE
JIOTIONTHEHWE KOoHGUrypanuu wuHTepdeiica ynpasnenus. OOmUN BUA TUHAMUYECKOTO JepeBa Y3JIOB
IpeCTaBjIeH Ha puc. 8.
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Cucmema OpenSCAD@

Puc. 8. [Ipumep nuHamuueckoro aepena y3ioB cucteMbl OpenSCADA.

V316l CUCTCMBI, COACPIKAIIUC JAaHHBIC JIA I/IHTep(beﬁca YIpaBJICHUA CHCTCMOﬁ, TAaKXKC, OJOJIZKHBI
MMOAKIIFOYAThECA B AMHAMUYCCKOC JICPCBO 00BEKTOB.

IToakmroueHue ¥y3J1a B JUHAMHWYECKOC ACPCBO MMPOU3BOAUTCA CICAYIOIIUM O6p330M:

HacjenoBanue oonekta 7 CntrNode My ero moTOMKa;
dbopMupoBanre HHHOPMAITMOHHON CTPYKTYPHI;
OGCHy)KI/IBaHI/Ie 3anpoc03 K IJMHAMUWYCCKUM JaHHBIM.
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14.1 Cunrakcuc 3anpoca u oTBeTa uHTepdeiica ynpanJieHus

Becr oOmen c wuHTepdelicoM ynpaBieHHUS NPOU3BOAUTCS TocpeacTBoM si3bika XML. Ilpu stom
BHYTPEHHUI OOMEH BBINOJIHSACTCS pa3o0paHHON CTpyKTypoil si3pika XML (DOM), a BHemHuil mocpeacTBom
npeoOpa3oBaHus B IOTOK CUMBOJIOB cIutomHoro XML-daiina u obpatHo.

3ampoc BBIMOJIHSAETCS TIOCPEJCTBOM OTIPABKH OJHOTO KOHTEHHEpa C HEKOTOPHIMH IapaMeTpaMu B
aTpuOyTax. Pe3ynpTar momemiaercss B IOJyYSHHBIH KOHTEHHEp C M3MEHEHHEM HEKOTOPBIX aTpuOyTOB
KOPHEBOTO KOHTEWHepa. B o01ieM Buje KOHTEHHED 3ampoca MOXKHO 3aIucaTh CIeAYyIomuM odpazoM: <cmd
path="/TreePath" user="user" force="1"/>

I'ne:
cmd — KOoMaH[1a 3a1poca;
path — nyTh K y311y WM BETBU y37a;
user — TIOJIb30BATEIb CUCTEMBI O IMEHH KOTOPOTO HAIlpaBJIeH 3ampoc;
force — npu3HAK BBINOIHUTH 3aMpoc 06€3 MpeIynpeKaeHus.

B monrepxmeHue pesynbTara 3ampoca yCTaHABIUBAeTCsS aTpuOyT pesynbrata <rez> B 3HadeHus: O-
3ampoc Tpoiiel, l-mpeaynpexacHue (¢ BO3MOXKHOCTBIO BBITIOJIHEHUs), 2-ommOka. B ciydae ommOku u
MPEeAYNPEKACHHUS COOOIICHUS 3aMUCHIBACTCS B TEKCT KOHTEHEpA U aTpulyT mcat (KaTeropus COOOIIECHUs):
<cmd path="/TreePath" user="user" force="1" rez="2" mcat="sub_DAQ/mod BlockCalc>Heso3moxicHo
yoarums y3en</cmd>

14.2 Ter onucaHus rpyni J04e€pHUX BETOK CTPAHULBI

Kaxnmasg crpanuna MOXKET cOAEp)KaTh TPYIIBI JOYEpHUX BeTBeW. JlJIg ommcaHus TpyIIl BETBEH
OpeaycMOTpeH Ter <branches>. Ter comep>XUT oNucaHHE IPYII BETBEH MOCPEICTBOM BIIOXKEHHBIX TETOB
<grp>. K Tery rpymnmbsl BO3MOXEH JOCTYIl KaK Ha «4YTEHHE» (BUIMMOCTb) TaK M Ha MOJU(HUKALNIO
(BBITIOJIHEHHE KOMAaH[A JOOaBJICHHSI U yJAaJeHHs SJIEMEHTOB TPYIMIbl), CIEAOBATEIbHO AIIEMEHT TpUabl
JIOCTYIIa MOXKET IIPUHUMATh 3HAYCHUS:

00 — noctyn BOOOIIE OTCYTCTBYET;
(04 — mPUCYTCTBYET NOCTYH TOJHKO HA YTCHUE;

02 — npucyTcTBYeT IOCTYN TOJIbKO Ha 3allUCh, OOBIYHO TAaKO€ 3HAUYEHHWE HE MMEET CMbICIa
MOCKOJIBKY JIOCTYII Ha 3alMCh MOJIPa3yMeBaeT U IOCTYI Ha YTCHHE;

(6 — mpUCYTCTBYET JOCTYIl U HA YTCHHE U HA 3aITUCh.

<branches id='br'>
<grp id='/br/in ' descr='BxoxmHoi TpaHcnopt' acs='04"'/>
<grp id='/br/out ' descr='Brexonuor Tpaxcnopt' acs='04"'/>
</branches>

JelcTBUA HaAJ TPYIIOW 3JIEMEHTOB MOJHOCTHIO COBMANAET C ACHCTBUSIMH HAJ CIIMCKOM BH3YaJIbHBIX
aneMeHTOB “list”, 0 KOTOpPOM HaIMCaHO HIDKE.

14.3 Undopmanuonnbie Tern uHTEpdeiica ynpanjieHnsi CHCTEMOI

Wudopmannonnsie Tteru i s3pika XML coctaBmsitor  andaBuT (OPMHPOBAHUS — ONHCAHUSA
KOH(UTYypallMOHHBIX jauanoroB. Komannma 3ampoca WHGOPMAIMOHHOW dYacTH UMeEeT BHI: <info
path="/TreePath" user="user"/>

B pesynpraTe 3ampoca Oyzner mosiyueHa HMH(POpPMAIMOHHAs CTPYKTypa CTPAHULBI B COOTBETCTBUU C
MPUBUIICTHSIMH YKa3aHHOTO MOJIb30BaTEIsl.

Ter o0acTu <area>

OOrnacTu ONMUCHIBAIOTCS TErOM <area™> W TpeJAHAa3HAYCHBI JIJISl TPYIITHPOBKHU DJIEMEHTOB TI0 Pa3JIMYHBIM
npu3HakaM. OO0IacTh MOXKET BKIIOYAaTh JAPYrue dJieMeHThl, U obnactu. KopHeBbie obmacTe GopMUpyIOT
3aKJIaJIKA, B TIPEJICTABICHUH IOJL30BATEIbCKOT0 HWHTepdeiica. K Tery BO3MOKEH IOCTyN TOJBKO Ha
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«YTEHHE» WM BUAUMOCTB, CIEIOBATENILHO 3JIEMEHT TPUaJbl IOCTyIIa MOXKET NMpuHUMaTh 3HaueHue 00 eciu
JOCTYN OTCYTCTBYeT Wi 04 eciii 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>

Tern nanHbIX
Teru onuceIBarOIIUE JaHHBIE CBEACHBI B Ta0nuIe 1.

Taomuma 1. Tern onucehIBarouye JaHHbIE

Ter Onucanue
<fld> [Ilpocreiimme naHHBIE CTPOKOBOTO, IIEIIOT0, BEIIECTBEHHOTO U JIOTHYECKOTO THIIOB.

<list> Cnoucku ¢ JaHHBIMH CTPOKOBOTO, II€JIOT0, BEIIECTBEHHOTO U JIOTHYECKOTO THIIOB.

<table> TaOnuIpl ¢ JAHHBIMH B STYCHKAX CTPOKOBOTO, IIEJIOTO, BEIICCTBEHHOTO U JIOTHYECKOTO THIIOB.

<img> W300paxxeHus.

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 BO3MOXCH IOOCTYII KaK Ha «YTCHHUEC» TaK M Ha «3aluCb», CICAOBATCIIBHO J3JICMCHT TpHUaAbl
J0CTYyIIa MOXET IPUHHUMATh 3HAYCHUS:

00 — nocTyn BoOOIIe OTCYTCTBYET;
04 — npuUCyYTCTBYET JOCTYM TOJIBKO HA YTEHUE;

02 — mpuCYTCTBYET JIOCTYIl TOJIBKO Ha 3alucCh, OOBIYHO TAaKO€ 3HAYEHHUE HE MMEET CMbICIa
MOCKOJIBbKY JIOCTYII Ha 3alMCh MOJpPa3yMeBaeT U IOCTYI Ha YTCHHUE;

06 — PUCYTCTBYET JOCTYII U HA YTCHUE W HA 3aIIHCh.
Tun snemenra, onuceiBaemoro terom <fld>, ykassiBaercs atpudyrom <tp> (tadnmma 2).

Ta6muia 2. 3Hayenusi aTpudyrTa <tp> tera <fld>.

Ter Onucanue
<tp>
str CTpo¥<OBLH71 THII.
<fld id="host' dscr="Host name' tp="str'/>
dec I.Ienqe YHCIIO0 B IECATHYHOM MPECTABICHUU.
<fld id="debug' dscr="Debug level' tp="dec'/>
oct [enoe yncno B BOCbMEPHYHOM IPEACTABICHUH.
<fld id='cr_file perm'dscr="Make files permissions(default 0644)' tp="oct' len="3"/>
hex Lenoe yrcio B MIECTHAIATEPHYHOM NPEACTABICHUU.
real BewectBeHHoe 4ncio.
bool HOFI/I"IGCKI/II;'I MIPU3HAK («falge»|"true”).
<fld id='"log sysl' dscr="Direct messages to syslog' tp="bool'/>
time Bpewms B cexynnax (ot 01/01/1970).
<fld id="v_beg' dscr="Start time' tp="time'/>
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Ta6muma 3. JleiicTBUSI HAX 3JIeMEHTOM ONMCAHHBIM Terom <fld>.

Onepanus HeiicTBue
Onpoc 3anpoc: koManga «gety: <get path="/fld_teg" user="user"/>.
b Pezynomam: moaTBepKaCHUE CO 3HAUCHUEM B TEKCTE Tera WM cooOIIeHne 00 ommoKe.
Monrkanus 3anpoc: xomanna “set”: <set path="/fld teg” user="user ’>value</set>
Pezynomam: noaTeepxaeHue win cooOmieHne 00 onmoke.
Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K tery Bo3MOXkeH JOCTYyN KaK Ha «YTEHHE» TaK M Ha «3aMUCh»(MOIU(DUKAIINIO), CIEA0BATEIIBHO SJIEMEHT
TpUuadbl IOCTYIIA MOXKCT MPUHUMATD 3HAYCHHUA:
00 — noctyn BOOOIIE OTCYTCTBYET;
(04 — npuCYTCTBYET JOCTYIl TOJILKO HA YTEHUE;

02 — npucyTCcTBYeT JOCTYN TOJIBKO Ha 3aIllUCh, OOBIYHO TAaKO€ 3HAUYEHHWE HE MMEET CMBbICIa
IOCKOJIBKY JIOCTYII Ha 3aIKCh [IOJIPa3yMeBaeT U 0CTYIl HA YTCHUE;

(06 — mpuCYTCTBYET JOCTYIl U HA YTEHHE U HA 3aITUCh.

Tun >1eMEHTOB B CIIUMCKE YyKa3bIBaeTcsl aTpuOyToMm <fp>. 3HaueHUs aTpubyra <ip> TNpPUBEICHHI B
tabnuue 1.

Ta6nuia 4. JleiicTBUSI HAJ CIMCKOM.

Onepanus HeiicTtBue

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

Pezynomam: monTBepxaeHUE C pe3yIbTaTOM B TEKCTE Tera WM COOOIIeHne 00 onnoKe.
Pesynbrar hpopmupyercs B BuE:

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

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

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

</get>
3anpoc. xomanna “add”: <add path="/fld teg” user="user” id="tst”>Test</add>
JloGasnenue Yuraercs Kak — 100aBUTh CTPOKY € HJIEHTU(DUKATOPOM «tst» u 3HaueHueM «Test».
CTPOKH Ecnu cnucok He MHAEKCUPOBAaHHBIN TO aTpuOyT id OTCYTCTBYET.

Pe3zynomam: noaTBepx)aeHNEe WIH cOOOIIeHHE 00 omuoKe.

3anpoc: xomanaa “ins”: <ins path="/fld teg” user="user” pos="3" p id="tstl”
id="tst”>Test</ins>
Yuraercsi Kak — BCTAaBUTh CTPOKY € UACHTH()HUKATOPOM «tst» n 3HaueHueM «Test»
BcraBka cTpoku B TIO3UIINIO 3 CO CTPOKOH «tstl». B ciydae nnaexcHoro crmcka arpudyt p_id
COJICPKHT UACHTH(PHUKATOP, MHAYE TEKCT CTPOKU. ECIH CITMCOK HE HHICKCHPOBAH
TO aTpuOyT id OTCYTCTBYET.
Pezynomam: nonreepxaeHne wim coodieHrne 00 ommoxe.

3anpoc: xomannaa “del”: <del path="/fld teg” user="user” pos='3"id="tst">Test</del>
VY nanenue Yuraercs Kak — yAaJIUTh CTPOKY C UACHTUPHUKATOPOM «tst» U 3HaueHueM «Test» B
CTPOKH no3unuu 3. Eciu cnircok He MHAEKCUPOBaH To aTpHOyT id OTCYTCTBYET.
Peszynomam: moaTBepx)aeHUE WK cOOOIICHHE 00 OoImmoKe.

3anpoc: xomanna “edit”: <edit path="/fld teg” user="user” pos='3'p id='"tstl' id="tst’'

>Test</edit>
Yuraercs Kak — 3aMEHUTH CTPOKY B MO3UIMHU 3 ¢ HuIeHTU(UKAaTOpoM “tst]” Ha
CTPOKY ¢ UAeHTU(UKATOPOM «tst» u 3HaueHueM «Test». B cimyqae
WHACKCUPOBAHHOTO CMUCKA aTprOyT p_id comepKuT uAeHTU(UKATOP UHAYE TEKCT
CcTpoku. Eciiu crivicok He MHACKCHPOBaH TO aTpuOyYT id OTCYTCTBYET.

Pezynomam: nonreepxaeHue WK cooOIeHne 00 onmoke.

N3menenue
CTPOKHU
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Onepanus JeiicTrBue
Mepemenere 3anpoc: xomanna “move”: <move path="/fld_teg” user="user” pos='3"to="'5"/>
cTpoxi Yuraercss Kak — IEPEMECTHTh CTPOKY C IMO3UIMH 3 B MO3MIIUIO 5.

Pezynomam: nonreepxacHue wim coodieHrne 0o onmmoke.

Ter <table>

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

K TEry Ta6J'II/IHLI U KOJOHKaM OTACJIBHO BO3MOXCEH JOCTYII KaK Ha «UYTCHHE» TaK W Ha
((3aHI/ICB>>(MO,Z[I/I(bI/IKaI_[I/IIO), CJICAOBATCIIbHO 3JICMCHT TpUAAbl JOCTYIIA MOXKCT IPUHUMATL 3HAYCHHUA:

00 — noctyn BOOOIIE OTCYTCTBYET;
04 — npuUCYTCTBYET JAOCTYI TOJBKO HAa YTECHHE;

02 — npucyTCcTBYeT JOCTYN TOJIbKO Ha 3allMCh, OOBIYHO TAaKOE 3HAUYEHHWE HE MMEET CMBbICIa
HOCKOJIBKY JIOCTYII Ha 3alKCh MOJIPa3yMeBaeT U I0CTYIl HA YTCHHE;

(6 — pUCYTCTBYET JOCTYIl U HA YTCHHE U HA 3aITUCh.

Ecmm ykazan atpubyr <key> um B HEM MEPEUHCIICHBI KIIOYEBBIC KOJIOHKH, TO pabora ¢ Tabmuiein
MEPEXOIUT B PEKUM JIPECAINHU 10 HICHTU(PUKATOPAM KOJOHOK M KITFOUaM.

Ta6auma 5. JlelicTBUsI HAX TA0IHIIEH.

Onepanus HeiicTrBue

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

Yuraercs Kak — MoydyuTh KojaoHKH 0—2 1 ctpoku B HUX ¢ 100 mo 1000 TaGuuis!.
Pezynomam: TlonTBepxkaeHNE C TaHHBIMU TAOJIUIIBI WIIH COOOIIIEHNE 00 OITHOKE.
PesynbTar popmupyercs 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='l"' tp='str'>
<el id='100'>SYS</el>
</list>
<list id='2"' tp='str'>
<el id='100'>*: (TSYS)Broken PIPE signal allow!</el>

</list>
</get>
Job6aBienne 3anpoc: xomanna “add”: <add path="/fld _teg” user="user”/>
CTPOKHU Pe3zynomam: noaTBepxaeHre Win coodIIeHne 00 ommoke.

3anpoc.: komanna “ins”: <ins path="/fld_teg” user="user” row="3"/>
Yuraercs Kak — BCTaBUTh CTPOKY B mo3utiuio 3. KomaHna He pabotaeT npu
yCTaHOBIEHHOM aTpudyrte <key>!

Pezynomam: noaTeepxaeHue win coobiieHne 06 onmoke.

Bcraska ctpoku

3anpoc: xomanna “del”: <del path="/fld teg” user="user” row="'3"/> umu <del path="/
fld_teg” user="user” key id='Test’/> nns KI04eBOro peKxumMa
Uwnraercs Kak — YJAIUTh CTPOKY B TIO3UIIMH 3 WJIM CTPOKY B IO3HIINH TJIC
3HaueHue KOoJMOHKHU <id> paBHO 'Test'.
Pe3zynomam: moaTBepx)aeHUE WIH COOOIICHNE 00 OIIMOKe.

VY nanenue
CTPOKH
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Onepanust JeiicTrBue

3anpoc: xoManga “move”: <move path="/fld_teg” user="user” row="3"to="'5"/>
[Iepememenue UYuraercs Kak — IEPEMECTUTb CTPOKY € MO3ULMHU 3 B MO3ULHUIO 5. JlaHHas
CTPOKH KOMaH/1a He paboTaeT MpH YCTaHOBIEHHOM aTpudyTe <key>!

Pe3zynomam: noaTBepxkaeHNUE WK COOOIIeHNE 00 OmMOKe.

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

win <set path="/fld teg” user="user” key id='Test' col="id">Test]</set> nns

KJIIOYEBOTO pexXuMa

N3MeHuTh UwuTaeTcs Kak — yCTAHOBUTh 3HaUEHHUE sTUeHKH B CTpoke 3 U KoyoHke 'id' B «Test»

STUCHKY WM YCTAHOBKA KOJIOHKHU C UMEHEM 'id' CTPOKH B IMO3UIIMU TI€ 3HAYCHHE KOJIOHKH
<id> paBHo 'Test' B 3nauenue '"Testl'. [IpakTuyecku, naHHAs KOMaH/1a
MEPEUMEHOBBIBACT KIIFOUEBOM DJIEMEHT YKa3aHHON CTPOKHU.

Pezynomam: noaTeepxaeHue Wi cooOiieHne 06 onmoke.

Ter <img>
<img id='ico' descr='VkoHka cTpauuls'/>
K TEry BO3MOXCH IOOCTYII KaK Ha «UYTCHHE» TaK M Ha «3alHrCb», CICAOBATCIIBHO J3JICMCHT TpHUabl
A0CTYyIIa MOKET IPUHUMATh 3HAYCHU:
00 — noctyn BOOOIIE OTCYTCTBYET;
04 — npuUCyYTCTBYET JOCTYM TOJIbKO HA YTEHUE;

02 — mpuCYTCTBYET IIOCTYIl TOJBKO HAa 3aluch, OOBIYHO TAaKOe 3HAYEHHWE HE MMEET CMbICIa
IOCKOJIBKY JIOCTYII Ha 3aIKCh MOJIPa3yMEBAeT U IOCTYIl HA YTCHUE;

06 — NPUCYTCTBYCT NOCTYII 1 HAa YTCHUC W HaA 3allUCh.

Ter mnpegHazHadeH nisi Tepenadyd w300pakeHWW KiaueHTam wuHTepdeiica ympasienus. [lox
M300paKeHHEM MOTYT BBICTYNATh: MKOHKH CTpaHWI, Tpad)MKu MacCHUBOB 3HAYCHWMN W JApPYTUe AaHHBIC,
KOTOPBIE MOKHO TIPEJICTaBUTh B rpapruecKoM BUJIE.

[TopepxuBarOTCss KOMaH/Ibl 3aIPOCOB:
« <get path="/fld _teg" user="user"/>. — 3anpoc U300paKeHUs;

PesynbraTtom sIBIIsI€TCS MOATBEPIKICHHUE C TAHHBIMU U300payKeHUsI WA cooOIeHne 00 ormmoke.
« <set path="/fld teg" user="user">img</set> — 3arpy3ka u300pakeHUA.

Pesynbrarom siBisieTcs MOATBEPKACHNE WM COOOIIEHNE 00 OmnOKe.

Komanabl ¢ napamerpamu. Ter <comm>
<comm id='add'>
<fld id='tm' tp='time'/>
<fld id='cat' tp='str'/>
<fld id='1lvl' tp='dec' min='0' max='7"'/>
<fld id='mess' tp='str'/>
</comm>

K TCry BO3MOKCH JOCTYII KaK Ha «YTCHUC» HIIU BI/IZ[I/IMOCTB+O6CHY)KI/IB3HI/I€ 3aIipoCoB, TaK W Ha
MOJIU(PHUKALMIO UM BBIIIOJHEHNE KOMAH/BI, CJIEA0BATEIbHO IEMEHT TPHUaIbl AOCTYIAa MOXKET MPUHUMATh
3HayeHue 00 ecnau gocTynm OTCYTCTBYeT BooOIie, 04 eciau KoMaHAy MOKHO yBuAeTh u 06 eciu KOMaHIy
MO>XHO MHUIIUUPOBATD.

HpeﬂHaaHaqu AJI Iepeaavyu KOMaHa U JeUcTBUM Yy3J1y, @ TaKKC MOKCT UCIIOJIb30BATHCA JIS1 CO3AAHUA

CCBbUIOK Ha ApPYTHUEC CTPAaHUIIBI. KOMaHI[I)I MOT'YT BKJIIOYAaTb MapaMETpPhI. HapaMeprl OIIUCBIBAKOTCs TCTOM
<fld>.

[ToanepxuBarOTCs KOMaH/bI 3aIIPOCOB:

«  BEI30B KOMaHIbI:
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<set path="/fld teg" user="user"/>
<fld id="tm'>1023456244</£f1d>
<fld id='cat'>*</fld>
<fld id="1lv1l'>2</fld>
<fld id='mess'>Test mess</fld>
</set>

« 3arpyska CCbUIKH Ha JIPYTYIO CTPAHHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

Pe3ynbratom siBisieTCs MOATBEPKACHNE WIH COOOIIEeHNE 00 OmnoOKe.

Betku (1ouepHue y3J1bI)

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

Betku omuceiBaroTcsi OOBIUHBIM crmHckoM <list> co cmemnuanbHbIMH aTpuOytamu tp='br'. MeTtoauka
3arpoca ¥ MOJU(UKAIIMH BETOK MOJIHOCTHIO COBIAAAET C METOMKON PaboThI co crickoM <list>.

14.4 Uepapxuyeckue 3aBUCUMOCTH 3JIEMEHTOB SI3bIKA YNPABJIEHHUS

[TpumMep cTpaHUIBI y31a SI3bIKa YIPaBICHUS:

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

Ta6mz1ua 6. I/Iepapanecxne 3aBUCHUMOCTH 3JICMCHTOB A3bIKa:

Coaepxum
Ter Onucanue ATpudyTHI oo aep
KopneBoii aneMeHT
CTpaHULIbL. SBiseTcs
oscada_c eIMHCTBEHHBIM U CIYXKHUT id — WACHTUPHUKATOD; area, img,
ntr JUISL UACHTU(PUKATUT dscr — onucaHue. branches
MPUHAJICKHOCTH K S3BIKY
uHTEepdeiica ynpaBaeHHs.
KonTelinep rpynn . o
branches P TPyl id — unentudukatop KoHteliHepa. PaBeH: br. grp
JIOYEPHUX BETOK y37a.
id — TmpeUKC TPYMIIBI TOYEPHUX Y3JIOB B CHCTEME;
grp I'pynmna pouepHux y37m0B.  dscr — onucaHue TPYIIIbI BETOK;
acs — OIIUM JIOCTYTIA.
id — uneHTuuKaTop; area, fld
I'pynnupoBka A ¢ p; L
area dscr — omnucaHue; list, table,
CTaHIApPTHHIX TETOB. .
acs — OIIUM JIOCTYTIA. comm, img
id — uneHtuduxaTop;
dscr — oIHCcaHHue;
comm  KomaHzsl y3my. help — moMonIs IO KOMaH/IE; fld
tp — tan KoMaHabl (/nk — ccplIka);
acs — OIIUM JIOCTYTIA.
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Ter Onucanue ATpudyTHI OCeoz[epmnM
id — uneHTuduKarop;
dscr — omnucaHue;
help — momMo1p;
acs — OIIIUY JIOCTYTIA.
I[p — THUII 3JIEMCHTA:
str(len, dest, cols, rows) — CTPOKOBBII DJIEMEHT;
dec(len, max, min, dest) — 1ienoe 4ucio B
JECSITHYHOM TPEICTABIICHUM;
oct(len, max, min, dest) — 1ienoe 4nuciIo B
BOCBMEPUYHOM TPEACTABICHUH;
hex(len, max, min, dest) — 11e70€ 4UCIO B
[IECTHAIIIATEPUIHOM;
real(len, max, min, dest) — BeIIECTBEHHOE
YHCIIO;
Olrcatue TaHHbIX b.ool — JIOTMYECKHH MPU3HAK;
fld time — Bpemsi/nata B cekyHaax (ot 01/01/1970).

CTaHAAPTHBIX TUIIOB.

CassHble:

len — nnyHa 3Ha4YeHMs (CUMB.);

min — MHHAMYM 3HAYCHUS;

max — MaKCUMyM 3Ha4CHUS;

cols — KOMYeCTBO KOJIOHOK;

FOWS — KOJIMYECTBO CTPOK;

dest — c11oco0 BBOJA:
data — ucToYHUK OMHAPHBIX AaHHBIX (base64).
select(select) — BBIOOPHBIN THIT;
sel _ed(select) — BBIOOPHBIN THII C
BO3MOKHOCTBIO PEAAKTHPOBAHUSL.

select — TyTh K CKPBITOMY CIIUCKY

sel list — cratudyeckuil cmucok (pa3aenuTens ';');

sel _id — craTudeckuii ClIMCOK HJIEHTU()UKATOPOB

(pazmenurens ;).

list

COucok JaHHBIX
CTaHJIAPTHBIX THITOB.

id — uneHTuduKarop;
dscr — omnucaHue;
help — TOMOIIIb 110 CTIHCKY;
acs — OIIIUY JIOCTYTIA.
tp — kak B <fld> kpowme:
br(br_pref) — nodepHue y3Ibl.
idm — waaexcupoBaHHbIi cricok (0]1);
s_com — cnoco0sl Moaudukauu crrcka [add][,ins]
[,edit][,del]:
add — no06aBIsATH CTPOKHU;
ins — BCTaBJIATh CTPOKY;
edit — MOTU(PUITUPOBATH CTPOKH;
del — ynansith CTPOKH.
Casi3HbIe:
br_pref — npedukc 10UEpHUX Y3II0B;

dest — xak B <fld>.




53

Conep:xxum

Ter Onucanue ATpudyTHI oe

id — uneHTuduKarop;

dscr — omnucaHue;

help — moMo1p 1o TadnuIIe;

acs — OTIIUH JIOCTYTIA,;

key — xmroueBble konoHKU (key=«id,name,per»);

cols — niepedyeHb KOJIOHOK B aTpuOyTe 3ampoca;
Tabnuia JaHHBIX p TpHUOY poca;

table rows — Juana3oH CTPOK B aTpuOyTe 3a1poca; list
CTaHJAPTHBIX TUIIOB.
s_com — cnocoOsl Moaudukauu Tadmuisl [add][,del]
[,ins][,move]:
add — no06aBIATH CTPOKHU;
ins — BCTaBJIATh CTPOKH;
del — ynansTe CTPOKH;
move — TepeMelIaTh CTPOKH.
id — unentuduxaTop;
dscr — onmcaHue;
. help — moMo111b 10 U300paKEHUIO;
img N300paxeHnue. P HI P ’

acs — OIIUM JJOCTYIIA;
h_sz — ropu30HTAIbHOE OIPAaHUYEHUE;
V_S§Z — BEPTUKAJIbHOE OIpaHHUYCHHE.

14.5 O6bexT y31a qunamudeckoro aepesa (TCntrNode)

‘HacneuyeTCﬁ: ‘BCGMI/I JTUHAMUAYECKUMHU U YIIPaBIsIEMbIMU 00bEKTaMU, MPSIMO WU Yepe3 MOTOMKOB.
Janubie:

VimeHoBaHHbIE MpaBa JI0CTyIa K 3yieMeHTaM ynpasienus (define):

* R R R (0444) — noctyn BceM TOJIbKO Ha YTEHHUE;

* R R (0440) — nmoctyn Ha YTEHHE TOJBKO BIAJENbILy U TPYIIIE;

* R (0400) — nmoctyn Ha YTEHHE TOJIBKO BIAAEIbILY;

* RWRWRW (0666) — MOJHBIN TOCTYII JIJIS BCEX;

* RWRWR _(0664) — noaHbIil TOCTYII BIaJIeNblly U TPYIIIE, a BCEM OCTAJIbHBIM TOJIKO HAa YTEHUE,

* RWR R (0644) — nosiHbIi 1OCTYH BiIaJENblly, a TPYIIE U BCEM OCTAJIbHBIM TOJILKO HA YTEHUE;

* RWR  (0640) — nomHbIi 10CTYI BiaJenblly, TOJIBKO HA YTEHHE TPYIIIE U 3aKPBIT BCEM OCTAJIbHBIM;
* RW__ (0600) — nomHbIi AOCTYI BIAAEIbILYy, a TPYIIIE U BCEM OCTaJIbHBIM 3aKPBIT.

®marn guHamudeckoro y3ia (enum TCntrNode::Flag):

* TCntrNode::MkDisable — otkirouenue (0);

* TCntrNode::Disable — otxmiouen (1);

* TCntrNode::MkEnable — Bxitouenue (2);

* TCntrNode::Enable — BxmoueH (3);

* TCntrNode::SelfModify — npuznak monudukanuu y3na (0x04).

dnaru pexXxuMOB BKITIOUEHUs/0TKII0OUeHUs y3ia (enum TCntrNode::Flag):

* TCntrNode::NodeConnect — noaKIIOYCHHE Y3714,
* TCntrNode::NodeRestore — BOCCTaHOBJICHHE TOJKITIOUEHUS Y3I1a;
* TCntrNode::NodeShiftDel — nipu3Hak ynajaeHus y3ia OTI0XKEHO.

®naru mogudukanuu y3na (enum TCntrNode::ModifFlag):

* TCntrNode::Self — nannbIit y3en MoIu(UIIMPOBAH;
* TCntrNode::Child — mMoauduiupoBaHbl TI0YEPHUE Y3JIbI,
* TCntrNode::All — monudumpoBaH JaHHBIHN y3€Il U I0UYEpHUE.

I[IyOoiu4uHbIEe METOABI:

» TCntrNode( TCntrNode *prev = NULL ); — VHunuanuzanusi ¢ yKa3aHHEM pPOIUTEIHCKOTO y3ia
<prev>.
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* virtual TCntrNode &operator=( TCntrNode &node ); — BuptyaibHas QyHKIMSI KOIIMPOBAHUS Y3JIOB
JTMHAMUYECKOTO JIepeBa.

* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ), — Komanna pabora c
UHTEpQEcoM yrpaBlieHUs] CUCTEMBbI. [loAnepKUBAOTCS TPAHCIIOPTHBIE MEPEXOAbI MO TOJIHOMY ITyTH
Buza: </sub_Security/usr root/%2fgen> rue %?2fgen 3aKoaupOBaHHBIN BI0XXEHHBIN MyTh K KOHKPETHOMY
TIOJTEO CTpaHMUIIbI (/gen).

* static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); — Ilonyuenue y3na
XML mo 3nauyennto arpudyra 'id' <n_id>. IlognepxkuBatorcs 3anpockl XML y31a mo moimHOMY TyTH K
HeMy Buja (nodel/node2/node3).

* static XMLNode *ctrMkNode( const char *n_nd, XMLNode *nd, int pos, const char *req, const string
&dscr int perm=0777, const char *user="root", const char *grp="root", int n_attr=0, ... ); —
JloGaBrieHHe 3JIE€MEHTa yNpaBJIeHUS Ha CTPaHUIy. BO3MOXHO yKa3aHHMsS MHOXKECTBA JOMOJHUTEIbHBIX
aTpuOyTOB B KOJIMYECTBE <n_attr> B BUAE: <aTpuOyT1>,<3HaueHuii1>,<atpulyr2>,<3HaueHUn2>.,... .
 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 ); — TlpoBepka Ha
MOJTyYCHUE TUHAMHYECKOW KOMaH/IbI <cmd> ¥ HaJIM4YKe MPaB Ha ¢€ UCTIOIHEHHE.

* virtual string nodeName( ); — VIms y37a.

» string nodePath( char sep = 0, bool from root = false ); — IlonydeHue MOTHOTO MyTH K Y31y,
HA4YMHAS C KOPHS <from_root> W UCTONb3ys Pa3IeIUTENb <sep> WU OOBIYHYIO 3aMHCh MYTH.
* void nodelList( vector<string> <&list, const string& gid = "" ); — Cnucok n0o4epHUX y3JI0B <[ist> B

yKa3aHHOM rpymnne <gid>.
* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ); —
[NonxirovueHue K T0YepHEMY Y3ITy.

* void nodeDel( const string &path, char sep = 0, int flag = 0 ); — YnaneHue y3ia M0 €ro NOJTHOMY
MYy TH.
* static void nodeCopy( const string &src, const string &dst, const string &user = “root” ); —

KonmpoBanue y3710B TUHAMUYECKOTO JIEPEBa.

* TCntrNode *nodePrev( bool noex = false ); — AIpec pOIUTEIBCKOTO y3JIa.

* char nodeFlg(); — ®naru y3na.

* char nodeMode( ); — Cocrosinue y3na.

* unsigned nodeUse( ); — Konn4decTBO MOAKIIOUEHU K Y31y.

* int isModify( int mflg = TCntrNode::All ); — TlpoBepka ¢akta MOTUPUKALINN y3JIa UK BETBH Y3JIOB.
* void modif( ); — YcTaHOBKa NpU3HAKa MOAU(PHUITUPOBAHHOCTH y3JIa.

* void modifG( ); — Y cTaHOBKa MpU3HaKa MOAU(PUIIMPOBAHHOCTH BETBHU Y3JIOB.
* void modifClr( ); — OuucTka nmpu3Haka MOAU(PUITUPOBAHHOCTH y3JIa.

* void load( ); — 3arpy3ka y3ia IHHaMHUYECKOTO JiepeBa.

* void save( ); — CoxpaHeHHE y3JIa TUHAMHYECKOTO JIepEeBa.

* void AHDConnect( ); — IloakmioueHue K y3iy (3axBat pecypca).

* void AHDDisConnect( ); — OTKIII04eHHE OT y37a (0CBOOOXKICHUE pecypca).

3amuménubie MeTOAbI:

* virtual void cntrCmdProc( XMLNode *req ); — ®ynkuusi oOCIyXMBaHHUS 3alpoCcOB HHTepdeiica
yrpasieHus. JJommkHa epeorpenensaThesl Y TOTOMKA.

* void nodeEn( int flag = (0 ); — Bxutouenue y3na.

* void nodeDis( long tm = 0, int flag = (0 ); — OTKJIIOYCHUE y3J1a ¢ TIepeaadei ara.

* void nodeDelAll( ); — Ounctka Bcex KOHTCHHEPOB C IOYSPHUMH y3JIaMHU.

* void setNodePrev( TCntrNode *node ); — Y cTaHOBKa pOAMTEIHCKOTO y37a B <node>.

* void setNodeMode( char mode ); — Y cTaHoBKa COCTOSHUSA y3J1a.

* AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" )5 —
[ToaxnroueHue Kk [ouepHEMy y3iIy <name> KOHTEHHEpa <gr> NOJIb30BaTEIsl <user>.

* void chldList( unsigned gr, vector<string> &list ); — CHHCOK AOYEpPHUX Y3J10B <[ist> B yKa3aHHOM
KOHTEHHepe <gr>.

* bool chldPresent( unsigned gr, const string &name ); — IIpoBepka Ha TPHUCYTCTBHE yKa3aHHOTO
JIOYEPHETO y3J1a <name> B KOHTEUHEpEe <gr>.

* void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ); — JlobaBieHue gouepHero y3na <node>
B KOHTEHHEp <gr> U MO3ULHII0 <pOs>.

* void chldDel( unsigned gr, const string &name, long tm = -1, int flag = () ); — Y naneHue J09epHETO
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y3na <name> u3 KOHTeHHepa <gr> ¢ dhaarom <flag>.

* unsigned grpSize( ); — Konn4ecTBo KOHTEHHEPOB C JOUYEPHUMHU y3JIaMHU.

* char grpld( const string &sid ); — Ilorydenue uHIEKCa TPYNIBI 1O €€ UAeHTH(DHUKATOPY.

* GrpEl &grpAt( char id ); — J1oCTyIl K CTPYKTyp€ TPYIIIIHI.

* unsigned grpAdd( const string &id, bool ordered = false ); — JlobaBneHne KOHTEWHEpa MOUYEPHHUX
y3710B ¢ mpedurcoM <id> W BO3MOXXHOCTBHIO YHOPSAIOYCHHOTO XpaHeHUs: <ordered>. BoszBpamaer
UAeHTU(UKATOP HOBOTO KOHTEWHEpa.

* virtual void preEnable( int flag ); — YupexacHue o MOAKIIOYCHUN. BBI3BIBACTCS MEpel peabHBIM
TIOJTKITFOYCHUEM.

* virtual void postEnable( int flag ); — YupexaeHue o MOIKIIOYCHUH. BBI3BIBACTCS MOCIE PEAIbHOTO
TIOTKITFOUCHHUSI.

* virtual void preDisable( int flag ); — YmupexaeHue o OTKIIOYCHUU. BhI3bIBaeTCs Tepes pealbHbIM
OTKITFOYCHUEM.

* virtual void postDisable( int flag ); — YTupexaeHue o OTKIIOUYeHUH. BbI3bIBaeTcs mocsie pealbHOro
OTKJIIOUYEHUS (TIEpEe]T yIaJICHUEM).

* virtual void load ('); — ®yHKIUS BBI30Ba 3arpy3KH y3Jia y TOTOMKa.

* virtual void save (); — DyHKIHUS BbI30Ba COXPAaHEHUS y3J1a y TOTOMKA.
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15 XML B cucrteme OpenSCADA (XMLNode)
XML B cucreme OpenSACDA mnpeacrasned oobektroM XML-Tera — XMLNode.

15.1 XML-ter (XMLNode)

/lanHble:
Ommuu pyskaun reneparun XML-daiina (enum — XMLNode::SaveView):

* XMLNode::BrOpenPrev — BCTaBIATh KOHEI] CTPOKU IIEPE/ TETOM OTKPBITHS;
* XMLNode::BrOpenPast — BCTaBIATh KOHELl CTPOKHU IOCJIE TETra OTKPBITHS;

* XMLNode::BrClosePast — BCTaBIATh KOHEL| CTPOKU MOCJIE Tera 3aKpbITHS;

* XMLNode::BrTextPast — BCTaBISATh KOHEIl CTPOKH TOCIIE TEKCTA TEra;

IIyOoiu4uHbIE METOABI:

* XMLNode( const string &name = "" ); — VHULManu3anus Tera ¢ UMEHEM <name>.

* XMLNode &operator=( XMLNode &prm ); — KonmpoBanue BeTku XML-nepeBa u3 <prm>.

* string name( ) const; — Wwms Tera.

* XMLNode* setName( const string &s ); — Y CTaHOBKa UMEHH Tera B <s>.

* string text( ) const; — TekcT Tera.

* XMLNode* setText( const string &s ); — Y CTaHOBKa TEKCTa Tera B <s>.

* void attrList( vector<string> & list ) const; — Cnucok atpu0ytoB <[ist> B Tere.

* void attrClear( ); — Ouunctka aTpuOyTOB Tera.

* string attr( const string &name ) const; — Ilonyuenue atpubyra <name>.

* XMLNode* setAttr( const string &name, const string &val ); — YcraHoBKa/co3faHue aTpuOyTa
<name> cO 3Ha4YE€HUEM <val>.

* XMLNode* setAttr ( const char *name, const char *val ); — ¥YcranoBka/co3ganue atpudyra <name>
CO 3HaueHueM <val>.

* void load( const string &vl ); — 3arpy3ka/mapcunr XML-datina.

» string save( unsigned char flgs = 0 ); — Coxpanenue/coznanne XML-daiina ¢ napamerpamu
dopmarupoBanus <flgs>.
* XMLNode* clear( ); — OuuncTka Tera (peKypCHUBHO, BKIIFOYAs BCE BIOKEHUSA).

* int childSize( ) const; — Konn4ecTBO BIOKEHHBIX TETOB.
* void childAdd( XMLNode *nd ); — JloGaBneHue BIOKEHHOTO Tera.

* XMLNode* childAdd( const string &name = "" ); — JloOaBieHrEe BIOKEHHOTO Tera.
* int childIns( unsigned id, XMLNode *nd ); — BcTaBka BIOXEHHOTO Tera B MO3UIUIO <id>.
* XMLNode* childIns( unsigned id, const string &name = "" ); — BcTaBKka BIIO)KEHHOTO Tera ¢ UMEHEM

<name> B NO3ULMIO <id>.
* void childDel( const unsigned id ); — Y nanenue BIOXEHHOTO Tera <id>.

* void childClean( const string &name = "" ); — OuucTKa BIOXKEHHOTO Tera <name>.

* XMLNode* childGet( const int, bool noex = false ) const; — TloiydeHre BIOXEHHOTO Tera IO
MOPSAIKOBOMY HOMEpY.

* XMLNode* childGet( const string &name, const int numb = 0 ) const; — IlonydeHue BIOXEHHOTO

<numb> MOPAAKOBOI'O T€ra o UMEHU Tera <name>.

* XMLNode* childGet( const string <&attr, const string &name, bool noex = false ) const; —
[Tonydyenue BIOKEHHOTO <numb> MOPSIIKOBOTO TeTa MO 3HAUYCHUIO <name> aTpuOyta <attr>. <noex>
YKa3bIBAeT Ha 3alpeT TeHEpallMi UCKITYEHHU B ClIydyae OTCYTCTBUSA TETa.
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16 Pecypcenl B cucteme OpenSCADA (Res, ResAlloc, AutoHD)

BonpmmHCcTBO y3110B M noacuctem cucteMbl OpenSCADA sBISIOTCS AUHAMUYECKUMH, T.€. TOMYCKAIOT
co3MaHue/ynaneHue/KoHpUTrypanu® B mpomecce  (PYHKIMOHUPOBAHUS ~ CHUCTEMBL. Y UUTHIBas
MHOTOIMIOTOYHOCTh ~ CHUCTEMBbl JaHHasg (YHKIUMOHAJIBHOCTh HAKJIaAbIBAeT JKECTKHE TpeOoBaHHE K
CUHXPOHM3AIMHA TOTOKOB. [[JIsI CHHXpOHM3AIMK B CHCTEME HCIOIB3YIOTCS pPecypchl (YHKIIMH KOTOPBIX
JoKanu30BaHbl B 00bekTax <Res> m <ResAlloc>. O6nexT <Res> mpemocrtaBiseT XpaHWIHIIE pecypca,
npeaycMaTpuBaroniero (yHKIMH 3aXBaTa/OCBOOOXKICHUS Ha YTeHHE W 3amuch. B o0bekTe <ResAlloc>
peain30BaHbl  (YHKIIMH  aBTOMATHYECKOTO  OCBOOOXKIEHHUS pecypca. ABTOMAaTHYECKUH  pecypc
MOJIpa3yMeBaeT CO3/IaHUE JIOKAJIBHOTO OOBEKTa pecypca C aBTOMAaTHYECKHMM €ro OCBOOOXKICHHEM IMpHU
paspyuiennu (B AecTpykrope). Vcmonp3oBaHue aBTOMATUIECKUX PECypCOB 3HAUYUTEIBHO YIPOIaeT paboTy
C pecypcamMu IIPH UCTIOJIL30BAHUHU UCKITFOUCHHUH.

JIro6oit nuHamuyeckuii 0OBEKT cucTeMbl Hacienyercss oT oobekra TCntrNode, KOTOpBI comepkuT
MEXaHHM3M TOAKIIOUYeHUs depe3 mabdmon AutoHD. OcHoBHOW ¢yHKImel mabioHa SBISETCS XpaHCHUE
CCBUIKM HAa OOBEKT M 3aXBaT pecypca, UCKIIOYAIONIero ynajieHue oObeKTa Ha MOMEHT HCIOJb30BaHUS.
[IlabnoH TOJAEP)KMBACT KONMPOBAHHWE pecypca M aBTOMATHYECKOE €ro OCBOOOXAEHHE B Ciydae
paspymieHusi o0bekTa mabnoHa. [ HarmsgHOCTH JocTyna K o0bekTaM mopoxa¢HHBIM oT TCntrNode
mabsion AutoHD noaniepxuBaeT npuBeieHHe TUIIOB, OCHOBAaHHOE Ha JMHAMUYECKOM IPHUBEJICHHUH.

16.1 O0bekT pecypca (Res)
IIy6anyHble METOBI:

* Res(unsigned val = 1 ); — Vannuanu3zanus pecypca Ha KOJIUYECTBO <val>.
* static void resRequestW( long tm = () ); — 3amnpoc pecypca Ha 3auch/MOIU(DUKATIHIO.

* static void resReleaseW( ); — OcBoOOXIeHNE pecypca Ha 3alich/MoIu(PUKAILINIO.
* static void resRequestR( long tm = () ); — 3anpoc pecypca Ha YTEHHE.
* static void resReleaseR( ); — OcB0OOXICHHE pecypca Ha YTEHHUE.

16.2 O6bexT pecypca (ResAlloc)

IIy0an4yHbIe METOBI:

* ResAlloc( Res &rid ); — VHunmanuzamusi aBTOMaTHYECKH OCBOOOXKIAIONIIETOCS pecypea Uisl paHee
BBIJICJICHHOTO HJIeHTH(prKaTopa <rid>.
* ResAlloc( Res &rid, bool write, long tm = (0 ); — VHunuanuzanus aBTOMAaTHYECKU

OCBOOOXKIAIOIIETOCS pecypca il paHee BbIACICHHOro uieHTudukaropa <rid>. C yka3zaHWeM THIIA
pecypca <write> (4TeHue/3aIunch).

* void request( bool write = false, long tm = () ); — 3amnpoc pecypca B YKa3aHHOM pexuMe <write>
(uTeHHe/3aInCh).

* void release( ); — OcB0oOOXIE€HUE pecypca.

16.3 IIa610H (AutoHD)

IIyOoiu4uHbIE METOABI:

* AutoHD(); — VHummanu3zanus 0e3 IpuBsS3KH K OOBEKTY.

* AutoHD( ORes *node, const string &who = "" ); — Vaunmanu3anus ¢ NpuUBSI3KON K 00bEKTY <node>.
O6mwexT nomxen coaepxarhb pynkuuo AHDConnect() u AHDDisConnect().

* AutoHD( const AutoHD &hd ); — Konupytomiuii KOHCTPYKTOP.

* template <class OResl> AutoHD( const AutoHD<OResl> <&hd s, bool nosafe = false ); —
KoHcTpykTop npuBeaeHus: TUIIOB B 0€301IaCHOM WJIM IPSIMOM PEKUME MPHUBENICHUS <nosafe>.

* ORes &at( ) const; — IlonyueHnne 0ObEKTa 32 PECYpCOM.

* void operator=( const AutoHD &hd ); — KonupoBaHue pecypcoB.

* void free( ); — OcBOOOXIEHHUE pecypca.

* bool freeStat(') const; — Ilpuznak «Pecypc cBoGoaeH».
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17 Opranusauus u CTPYKTypa 0a3bl JTaHHBIX KOMIIOHEHTOB
CUCTEMbI

VY3ne1 u noacuctemsl cucteMbl OpenSCADA moryt uMmeTh coOCTBeHHBIE Tabmuibl B bl st XpaneHus
cBOMX JaHHBIX. [Ipu 3TOM cTpyKTypa Tabiui MHIUBUAYalbHa U onpeaensiercs oobekToM <TConfig>. Y3nsl
Y TIOJICUCTEMBI JIOJKHBI cO3/1aBaTh U KOHPUrypuposatb 00bekT <T'Config> non cBou TpedoBaHus.

17.1 CucreMHbie TA0IUIIBI

Cucrema OpenSCADA wumeer nBe cucremubie Tabmuubl BD u SYS. Tabnuna BD conmepxut 3anmucu
3apeructpupoBaHHbiX b/, a Tabnuma SYS copepuT gaHHbIe 00IIECUCTEMHBIX TaPaAMETPOB.

Ta6muma 7. CTpykTypa Tabdauibl 00mecucTeMHbIX mapameTpoB (SYS).

IMosb3oBartens <user> |Haentudguxarop napamerpa <id> 3Havenne napamerpa <val>
/DemoStation/MessLev 0
/DemoStation/Workdir /mnt/home/roman/work/OScadaD/share/OpenScada
/DemoStation/Ul/QTStarter/StartMod | QTCfg

Tabmuua 8. CTpykTypa Tadauusbl 3aperuncTpupoBanibix b1,

root

user

user

Koauposka
HUnentnduxarop Tun BJI Onucanne Bxarouars
Hmsa <NAME> Anpec <ADDR> coaep:xxkumoro bJI

<ID> <TYPE> <DESCR> <CODEPAGE> <EN>

. Bubmoreka server.diya.org;roman; 1234
LibBD MySQL hyHKIHN 56;0scadaUserLibs KoIs-U !
AnastModel SQLite Mogens AI'JIKC /DATA/AGLKSModel.db UTF8 1

server.diya.org;roman;1234

GenDB MySQL | Ochnosnas BJ{ 56:0scadaDemoSt KOI8-U 1

17.2 Ta6uubl noacucteMbl «COop JaHHBIX»

Kontposiepsl (MCTOUHMKM JaHHBIX) mojacucTeMbl «COOp HaHHBIX» XpaHATCS B TaOJMIAaX CBOUX
nojacucteM ¢ uMeHeM DQA <ModName>. CTpykTypbl 3TUX TaOJMLl MOTYT 3HAUUTENbHO OTIUYATHCS,
OJTHAKO Y BCEX HMX MPUCYTCTBYIOT oOs3arenbHble mois. OOmas cTpykTypa TaOnMIl KOHTPOJIJIEPOB
npejcTaBieHa B Tadnune 9.

Tabmma 9. OO6masi cTpyKTypa TadJMIl KOHTPOLJIEpoB moacucTeMbl «CO00Op JaHHBIX»
(DQA_<ModName>).

HNpentuduxarop HNms koHTpOJLIIEpa Bkiaouars 3anyckarb NuanBuayaabHbI
<ID> <NAME> Onucanne <DESCR> <ENABLE> <START> e mapamerpeI

., |COOop maHHBIX U3 aKTHUBHBIX
ABTOMaTHYECKUN
AutoDA — HCTOYHHUKOB C aBTOMaTH4ecKuM |1 1
WX BEISIBIICHHEM.

Taxoke kKaKk ¥ TaOIUIa KOHTPOJLIEPOB TAOIHIIBI MAPAMETPOB JJISl PA3ITMYHBIX THIIOB HCTOYHUKOB JIaHHBIX
MOT'YT 3HAQYUTCIIbHO OTJIWYATbHCA, HO, TAKKC, UMCIOT o0s13aTeIbHbBIE TOJIA. KpOMe OTJIINYHA XapPaKTCPHOTO
JUIsl THIIA MCTOYHMKA TAHHBIX, TAOJUIBI MAPaMETPOB €IIE MOTYT OBITh Pa3HBIMH JJISI PA3IMYHBIX THIIOB
napametpoB. O011ast cTpyKTypa TabIuIlbl TapaMeTpoB npuBezeHa B Tabmure 10.

Ta6muma 10. O6mas cTpyKTypa TadJ Ml MapaMeTpoB nojacucreMbl «CO0p JaHHBIX».

IIudp napamerpa HNmsa napamerpa Onucanne napamerpa Bkirouarsb NupuBuayaabHbie
<SHIFR> <NAME> <DESCR> <EN> napamMeTpbl
‘P3 P3 Jasrenue Ha muadparme |1 . ‘

Kpome koHTpoiiepoB u mapamerpoB noacuctema «COOp AaHHBIX» COAEPKUT INAOJOHBI MAapaMEeTpPOB.

[I1aGoHbI MapaMeTpoB CrpyIIHPOBaHbI 10 OMOIMOTEKaM HIA0JIOHOB U XPaHATCSA B TaOIMLAX TPEX THUIOB:
tabnuma 6ubnnoTek mabdmonoB (ParamTemplLibs) Tabmuma 11, Tabnwna maGioHOB mapaMeTpoB TadIuIa
12 u Tabymira mapametp 1radaoHoB Tabaua 13.
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Tabnuna 11. Ctpykrypa Tadauubl 0u0/IH0TEK 11a0JI0HOB.

Hpentuduxarop

Taoauua BJI 6ubanorexku

<ID> Hma <NAME>  Onucanne <DESCR> <DB>
base BazoBeie mrabmonsl brbimoreka 6a30BBIX mabI0HOB tmplib_base
$7 bubnuoreka 1mabI0HOB U1l KOHTPOJIEPOB CEPUU tmplib_S7

Siemens S7.

Tabmuua 12. CTpykTypa TadJauubl adJI0HOB.

HUnentudpuxarop <ID>

HNmsa <NAME>

Omucanne <DESCR>

TekcT nmpoueaypsl MadJ0Ha
<PROGRAM>

CI/IFHaJ'II/IBaI_[I/IH o0 AUCKPCTHOMY

digAlarm Juckp. curHa JavaLikeCalc.JavaScript
napameTpy
simpleBoard Mpocteie POPMHPOBAHHE IPOCTLIX FPAHHIL A1 JavaLikeCalc.JavaScript
TpaHUIBI AHAJIOTOBOTO CUTHAJIA.

Ta6muma 13. CTpykTypa TabJunbl NnapaMeTpoB A0J10HOB.

HNnentupuxarop HNnenTupuxarop st <NAME> Tun dDaaru 3HaveHnue o3unus
madaona <TMPL_ID> mnapamerpa <ID> <TYPE> <FLAGS> <VALUE> <POS>
digAlarm in Bxon 3 144 2
digitBlock cmdOpen Komanpga otkpeitus |3 161 [Tapametp:com |0

17.3 Ta6uubl noacucremsl “Tpancnoprer”

[loacucrema “TpaHcnopTsl” AENUTCS HAa BXOMSIIME W UCXOJALIME TpaHCHOpThl. JlIg KaxkIoro Tuma
TPAHCIIOPTOB CYILECTBYET CBOSl TabiuLa ¢ COOCTBEHHOM CTpykTypoil. VIMeHa Tabiui, COOTBETCTBEHHO:
Transport In u Transport Out. Tabmuipl MOTYT MJOMOJHATHCSA TMOJSMU XapaKTePHBIMU JUIsl THIIA

TPaHCIOPTA.

Ta6muma 14. CtpykTrypa Tadaunbl Bxoasamux TpancnopTos (Transport _in).

Hnentuduxarop Tun Nmsa Onucanne Anpec IIpoTokour zanycxaT I:(:f:::ﬁziﬂbnue
<ID> <MODULE> <NAME> |<DESCRIPT> <ADDR> <PROT>
<START> tpaHcnopToB
Work web transport .
webl Sockets Web 1 for proced http ;"%P..IOOO HTTP 1
requests. ’
Self SelfSystem | TCP 1 Test TCP input Sockets TCP::10001: 1
socket! 1

Tabmuua 15. CTpykTypa Tadauubl ucxoasamux tpancnoptos (Transport_out).

HUnenrnduxarop Tun HUmsa Onucanne Axpec <ADDR> 3anyckars UHauBHayaabHbBIC 10JIS

<ID> <MODULE> <NAME> <DESCRIPT> P <START> THNOB TPaHCNOPTOB

tep_ol Sockets TCP Oyt 1 Output TCP TCP:10001 |
transport 1

Jnst nentpanusoBaHHoro omnucanus nepedns BHemHUX OpenSCADA cranuuil ucnosb3yercs Tadnuia
BHemHuXx xocToB (CfgExtHosts). CtpykTypa 3T0ii Tabnuiibl npuBeeHa B Tadaume 16.

Tabnuna 16. Ctpykrypa Tadaunsl BHemiHuX OpenSCADA xoctoB (CfgExtHosts).

IMosn30BaTesn Anpec IMoun3oBarens [lapoas moJjb3oBaresis
CHCTEMBI Waenrnguiarop Mws Tpaucnopr YAaJIEHHOTO BHEIIHEr0 X0CTa BHEIIHET0 X0CTa
<OP_USER> 1D~ <NAME>  <TRANSP> ' ra <ADDR> <USER> <PASS>
tcp_ol Sockets TCP Out 1 Output TCP TCP::10001 1

- transport 1

17.4 Ta6auubl noacucTEMbI “ApXHBbI”

[Toacucrema “ApXuBbl” COACPIKUT TPH TAOTUIBI ¢ PUKCUPOBAHHBIMU UMEHAMU:

 Apxussl 3HaueHuit: Archive val;

+ ApxuBaropsl 3HaueHuii: Archive val proc;
« ApxuBartopsl coobiienuii: Archive mess_proc.

Ta6J'II/IIII)I APXUBATOPOB MOT'YT JOIMOJHATHCA IMOJISIMU XapAaKTCPHBIMU IJIA KaXXKI0I'0 THUIIA apXuBaToOpa.
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Tabnuna 17. Ctpykrypa Tadauubl apxuBoB 3HaueHnii (Archive_val).

Hpent Pexum epuoauyu Ilepeyenn
HUcrounnk Tun Pa3mep

upuka Ums Onucanne 3amyckaTh HCTOYHHKA spavenmii 3nagenmii TOCTP Gydepa 00CJIYKUBAKOLIUX

TOp <NAME> <DESCR> |<START> 3nauyennii Oydepa apxXuBaToOpoOB

<ID> <SreMode> <Source> <VTYPE> <BPER> <BSIZE> <ArchS>
DAQ.Syste

S(fllj(io 1 1 m.AutoDA 4 1 100 FSArch.1s;DBArch.

qa- .CPULoad. 1m;FSArch.1m;
load

. FSArch.POMP 200

ail dP 0 0 4 0.0001 100 70301:FSArch. Is:

Tabmuua 18. CTpykTypa Tadauubl apxuBaTopoB 3Hauenuii (Archive_val_proc).

Tun Ilepuo Hepuon NnauBuayanbH
Maenrngux apxuBaTopa Nmst Omucanne |3anmycKare. Anpec <ADDR> 3]—[2?‘leﬂﬂlzll7[ APXUBHPO Llelll'lOJ'lflu”l)“’l/ll'IOB
atop <ID> P P2 .NAME> <DESCR> <START> /P BaHus

<MODUL> <V_PER> <A PER> 2PXUBaTopoB
Is FSArch OI[H?CCKYH 1 ARCHIVES/VAL/ 1 60

JTHBIN Is
POMP_2007 ARCHIVES/VAL/
0301 FSArch 0 POMP 20070301 00001 60
Ta6muma 19. CTpykTypa Tadaunbl apxuBaTopoB cooduenuii (Archive mess proc).
Hnentndpu Tun Iliag.10m Yposens e
KaTop apxuBaTopa HNms Onucanne 3amyckaTb KaTeropum 005 IIeH Uil Axapec Hble N0JIsI
<ID> <MODUL> <NAME> <DESCR> <START> |coo0menuii <LEVEL> <ADDR>  THnos
— <CATEG> apXuBaTOpPoOB
Omm6xu ARCHIVES/
StatErrors  FSArh 1 /DemoStation* |4 MESS/stErro ...
CTaHIUH o
/
NetRequsts FSArh Cerenrie 1 DemoStation/Tra |1 ARCHIVES/
3aIpOCH % MESS/Net/
nsport/Sockets
17.5 Taomubl noacucremsl “be3onacHocTn”
[Toncucrtema “be3omacHOCTh”  COACPKUT JBE TAOMWIBL: Ta0JMIAa TOJB30BATENCH  CHUCTEMBI

(Security user) u rpymm cucteMsl (Security grp).

Tabmuua 20. CTpykTypa Tadauubl noJib30Batelieil cucrembl (Security_user).

Hmsa <NAME> Onucanne <DESCR> IMapoas <PASS> N3o0paxenne <PICTURE>
root Cynepnonb3oBarenb openscada
user Ilonb30Barens user

Tabmuua 21. CTpykTypa Tadauubl rpyni noJjb3oBaresieil cucremsbl (Security_grp).

Nma <NAME> Onucanne <DESCR> Moas3oBaTenu B rpynne <USERS>
root I'pynna cynepnons3oBareneit root;user
users I'pynna nons3oBareneit toot;user

17.6 CTpykTypa 6a3 1aHHBIX MOAYJIeH

Kaxplif Mogynb MoXeT uMeTh coOcTBeHHble Tabmuibl b/ 11 XpaHeHus MHAMBHUIYalTbHBIX JAaHHBIX.
Crpykrypa tabnun bJ] moxyneit MmoxkeT popMupoBaThCsi CBOOOAHO UCXO/sI U3 BHYTPEHHUX MOTPEOHOCTEH.
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18 CepBucHsbie pynkuuun narepgeica ynpasiaenuss OpenSCADA

CepBucable (ynkimuu 310 mHTepdeiic moctyma k cucreMe OpenSCADA mocpeactBom uHTepdeiica
ynpasieHust OpenSCADA, u3 BHEMHUX cucTeM. J[aHHBIM MEXaHN3M I0JI0KEH B OCHOBY BCEX MEXAHH3MOB
obmena BHyTpu OpenSCADA, peann30BaHHBIX MOCPEICTBOM CIIA0BIX CBSI3€H M CTaHAAPTHOTO MPOTOKOJIA
oomena OpenSCADA. OCHOBHBIM €ro NpPEUMYIIECTBOM SBISETCS NpUOpUTETHass oO0paboTka W
BO3MOXXHOCTh HCIIOJIb30BaHUSl HECTAaHAAPTHOW YNAKOBKM AaHHBIX. [[s gocTyma K OOBIYHBIM JaHHBIM
MO>KHO HMCTIOJIb30BaTh CTaHAAPTHBIE KOMaHAbl HHTep(delica yrpaBiIeHHs.

18.1 I'pynnoBoii 10cTyN K 3HAYEHUSIM ATPUOYTOB MapaMeTpoB nojacucreMsl «Coop
JAHHBIX», 4 TAKKe K JIeTaAbHOi nHopMaluu

JlaHHBIE 3ampOCHI MO3BOJIAIOT MOMYYHUTh: JETaTbHYI0 MH(OPMAIMIO O MapaMeTpax mojacucteMsl «Coop
JAHHBIX», 3aIIPOCUTH 3HAUYEHHS BCEX aTpUOYTOB MapaMeTPOB, a TAK-)KE BBIITOJHUTH TPYIIIOBYIO YCTAaHOBKY.
JeranbHas uHPOpMaLUs O 3ampocax NpuBeAeHa B Tadnuuie 23.

Tabmuia 23. ATpudyThbl KOMAaH/ 3aIpOca ATPUOYTOB NapaMeTPoB nojacucTeMbl «COOP TaHHBIX»

Id ‘I/IMH ‘3Haqe}me

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

1 B oTnenbHBIX Terax BO3BpaIiaeTcst
<el id="1atr"/> Nudopmanus arpudyToB ! patit
uHopmanus o6 arpudyre.
. CHUMBOJIBHBIN UAEHTU(PUKATOP OTIEIBHO
id Wnentudukarop arpudyra o ¢ p OTA
B3SITOTO aTpuodyTa.
nm Nwms atpubyra Wms oTenbHO B3ATOrO aTpuoyTa.
flg ®naru atpudyra drary OTAEIHLHO B3SITOIO aTpuoOyTa.
tp Tun arpudyta Tun oTAENBEHO B3ATOTO aTpUOyTa.
. OO6nacTb 3HaYEHUH OTAEIHHO B3ATOTO
vals OO6nactp 3HaueHU aTpuOyTa.
aTpuOyTa.
names WNwmena 3navennii atpulyta, s ViMeHa 3HaueHUN OTNIENBHO B3SITOrO aTpuoyTa,
BBIOOPOYHOTO THUTIA. JUTSI BBIOOPOYHOTO THUIIA.

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

B OTACJIBHBIX TETaxX BO3BPAIACTCA 3HAYCHHUC

<el id="1atr">val</el> 3nauenus arpubyToB
aTpuOyTOB.

Komanoa ycmanosxu snauenui ykazanuwvix ampubymos napamempa:
<set path="/sub_DAQ/mod_{SRC}/cntr {CNTR}/prm_{PRM}/%2fserv%?2fattr' />

B oTmenbHBIX Terax yKa3bIBalOTCS 3HAYCHHUE
aTpuOyTOB.

<el id="1atr'">val</el> VYka3biBatoTcs 3HaueHUs aTpuOyTOB

18.2 TocTyn kK apXMBHBIM JaAHHBIM APXHBOB COOOIIEHU

Jus 3ampoca JaHHBIX apXWBa, B IIOJCUCTEME apXHBHPOBAaHHUS, OOBEKTa apxuBa COOOIICHUI
npenxycMoTpena komanaa <info path="/sub_Archive/%2fserv%2fmess"/> u <get path="/sub_Archive/
%2fserv%2fmess"/>, nns 3ampoca wuHPOpManuu 00 apXWBe W 3HAYCHWH apXWBa, COOTBETCTBEHHO.
JletanbHOE ONKMCAHUE TAHHBIX KOMAaH]I MPEJICTABICHO B Tabuie 24.

Tabnuna 24. ATpudyThl KOMaH/ 3anpoca nHpopMauun 00 apxuBe 3HaAYeHUI U APXMBHBIX JaHHBIX

Id ‘I/IMH ‘3Haqenne

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

YcranoBka UMeHU
apxXuBaTopa apXuBa

arch ApxuBaTop apxuBa JUisl KOTOPOTO ONPEAEIATh apaMeTPBhI.
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Id Umsa 3HauyeHnue
KonTtpons BepinHb
B pesynbrate 3anpoca ykas3blBaeT Ha pealbHYyI0 BEpILIMHY apXuBa
end apx#Ba B JAHHOM .
cooOIIeHnH B TaHHOM apxuBarope <arch>.
apxuBarope
KonTtpons riryObunsr
B pesynbrate 3anpoca ykas3bIBaeT Ha peallbHYIO IIyOUHY apXuBa
beg apxuBa B JAaHHOM

apxXuBaTope

cooOIIeHnH B TaHHOM apxuBarope <arch>.

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

tm VYcranoBka BpeMeHn  BpeMs BepinHbl 070Ka apXuBa COOOIIEHUH.
YcraHoBka BpeMeHHU
tm_grnd OCHOBaHHMs/HAYaia  YKasbIBaeT OCHOBaHME/HAYaJI0 apXHBa.
apxuBa
VYka3pIBaeT y KaKOro apxuBaropa 3anpamnBaTh 3HaueHus. Eciu
arch ¥YcraHoBka apXuBaTOp HE yKa3aH, TO 3ampoc OyJeT IPOU3BOAUTHCS
apXMBaTOpa apXMBa  IOCJIEJOBATEIBHO Y BCEX apXMBATOPOB, C HCKIIOUCHHEM
yOJIUKATOB.
VYcraHoBKa KaTeropuu .
cat . Yka3bIBaeT KaTeropro/mradIoHbl 3apaninBaeMbIX COOOIICHHH.
COO00IIEeHUI
ley VYcraHoBka ypoBHS  YKa3bIBAaeT YPOBEHb BXHOCTH COOOILICHUHN JJISi KOTOPOTO U BBILIE
B)KHOCTH MOJTy4aTh COOOIICHHS.
<el>mess</el> | CooOmmenus B oTnenpHBIX TErax BO3BpAIIAOTCS COOOIICHHMS.
time Bpewmst coobmiennst ~ Bpemst oTAeIbHO B3ATOTO COOOIICHHSI.
Kareropus
cat Kareropust oTAeIbHO B3ATOTO COOOIICHHUS.
CO00IIEeHUS
lev YpoBeHb coO0IIeHHS Y POBEHb OT/AEIBHO B3STOI'O COOOIICHUSI.

18.3 JocTyn Kk apXMBHBIM JAHHBIM APXHBOB 3HAYEHHUI

Jis 3ampoca JaHHBIX apXWBa, B TOACHCTEME apXUBUPOBAHMS, OOBEKTa apXWBa 3HAYCHUS, U OOBEKTE
aTtpulyTa mapamerpa, MOJCHUCTEMBbI cOOpa MaHHBIX, MpeaycMoTpeHa komanaa <info path="{a p addr}/
%2fserv%2fval"/> u <get path="{a p addr}/%2fserv%2fval"/> nns 3ampoca mHpopmanuu 00 apxuBe U
3HAQUCHWH apXHWBa, COOTBETCTBEHHO. ATpPUOYTHI JaHHBIX KOMaHJ, HpPEAyCMaTPUBAIONINE pa3IndHbIC

MEXaHU3MBI 3aIpoca, MPeCTaBICHbI B Ta0IuUIe 25.

Tabnuna 25. ATpuOyThl KOMaH/ 3anpoca nHGopMauun 00 apxuBe 3HaYeHHUI U APXUBHBIX JaHHbBIX

Id Nms

‘3Haqeﬂne

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

YcTaHoBKa MIMEHH
arch ApXxuBaTop apXxuBa Jyisi KOTOPOTO OINPEAEATh apaMeTphbI.

apxuBaTOpa apxuBa

KonTpons Bepunbl B pesynbraTe 3anpoca yka3bslBaeT Ha peajbHYI0 BEPUIMHY apXHUBa 3HaYEHHM B
end apxuBa B JAHHOM  JIaHHOM apxuBaTope <arch>.

apxmBarope B ciydae orcyTcTBus apxuBa aTpuOyT ycraHaBiuBaeTcs B “07.

Kontpons riyOunsl B pesynbrare 3ampoca ykas3bslBaeT Ha peaibHyI0 ITIyOMHY apX1Ba 3HAUY€HUI B
beg apxuBa B JAHHOM  JIaHHOM apxuBaTope <arch>.

apxuBaTope B cnyuae orcyrcTBUs apxuBa aTpuOyT ycraHaBinuBaercs B “07.

Kontpois o

B pesynbrare 3anpoca ykasbplBaeT Ha peajbHYI0 MEPUOJINYHOCTh 3HAUEHU B

NIEPUOJUYHOCTH
per JaHHOM apXxuBarope <arch>.

apxuBa B JaHHOM s

B cnyuae orcyrcTBus apxuBa aTpuOyT ycraHaBinuBaercs B “07.

apxuBaTope

KonTpone truma Bo3sBpamiaer koj THa 3HaUYeHUH apXuBHBIX HaHHBIX: 0 — Boolean, 1 —
\% 3HAYECHUH Integer, 4 — Real, 5 — String. TonbKO JaHHOE CBOWCTBO AJOCTYIIHO B CIy4yae

> 3
apxuBa/llapaMeTpa 3arpoca y nmapamerpa 6e3 apxupal

Komanoa 3anpoca apxusnoix u/unu mexkywux oannsix: <get path="1{a_p_addr}/%2fserv%2fval'/>
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Id Nmsa 3Havyenne
Bpewmst 3ampammBaeMoro 3Hau€HHs WIM BEPIIUHBI O0J0Ka apX1Ba 3HAYCHUH.
tm VYcranoBka u Ecnu aTtpubyT He yka3aH wiu paBeH “0”, ToO BO3BpaIaeTcs MOCIeIHEeS
KOHTPOJIb BPEMEHHM 3HAa4YeHHE. 3HAU€HHE JaHHOTO aTpulyTa YCTAHABIMBAETCS B 3HAUCHHE
BpPEMEHHU IOJIyY€HHOT'O 3HAUE€HUS WJIU BEPIINHBI OJI0KA apXUBHBIX JIAHHBIX.
VYcraHoBKa u VYka3bIBaeT ocHOBaHUe/Hauano apxuBa. Eciu aTpulyT He yka3aH WK paBeH
tm_grn KOHTpoJb BpeMeHH “0”, TO MPOU3BOJUTCS 3aIPOC OJHOTO 3HAUEHUS. JHAYEHHUE JaHHOIO
d OCHOBaHUs/HAYajla aTpuOyTa yCTaHABIMBACTCS B 3HAUCHHE BPEMEHHM OCHOBAaHMSI 0JI0Ka
apxuBa apXMBHBIX JAHHBIX.
V CTAHOBKA I EIC’PHO,I[I/I‘{HOCTL 3ampaiiBaeMblx 3HaueHuil. Eciiu atpuOyT He ykaszaH, paBeH
KOHTPOITh 0” wu MeHbIe YeM peaybHas MepHOUIHOCTh APXHBA, TO SHATCHHS Oynyt
BO3BPALIATHCS C peaIbHON NEPUOJUYHOCTBIO apXHBa U 3HAUEHUE JAHHOTO
per NEPUOIUYHOCTH o
HOMydacMBIX aTpuOyTa yCTAaHOBUTCS B 3HAUCHHE peanbHOf MepHOTMIHOCTH. Ecnu
SHAYCHW 3HayeHue aTpulyTa OoJiblile peanbHON NepUOIUYHOCTH, TO 3HAUEHUS apXUBa
OyAyT yCpeaHATHCS K YKa3aHHOM MEpUOIMYHOCTH.
VYka3bIBaeT y Kakoro apxuparopa 3anpaiiiBarh 3HaueHus. Eciu apxuBaTop
HE yKa3aH, TO 3arpoc OyneT MPOU3BOJUTHCS MOCIEI0BATENBHO, C
IPUOPUTETHOCTHIO OT JIYYIIETO K XyAumeMy. MIMst apxuBaropa, y KOTOporo
HOJIy4€Hbl 3HaueHUs1 OyeT YKa3aHHO B JaHHOM aTpuOyTe IpHU BO3BpaTe
YcraHoBka u pesynbrarta. Eciin apxuBatop Ais JaHHOTO MapamMeTpa He YCTaHOBJICH WIIN
arch  KoHTpOJIb TaKOT'0 apXMUBaTOpa HET, TO 3HAYCHUI JaHHOTO aTpudyTa Oymer oOHyIeHo. B
apxuBaTOpa apXMBa CiIydae BBIIOJHEHUE 3alpOca MEPECeKaroIIero HECKOIbKO apXUBATOPOB
BBITIOJTHSIETCS 00pabOTKa TOIBKO MEPBOTO apXHBATOPA C YKa3aHUEM €ro
MMEHHU U pa3MEpHOCTH B COOTBETCTBYIOIIMX aTpuOyTax. s 3anpoca
JAHHBIX MTOCJIEYIOIINUX apXUBAaTOPOB 3aIPOC MOBTOPSAETCS OTTAJIKUBASACH OT
PasMEPHOCTH MPEBIIYIIETO 3apoca.
VYka3piBaeTcsi popMa B KOTOPOI! JKeJlaTeIbHO MOIy4aTh JaHHbIE apXHBa.
[IpexycmaTpuBatoTCs ciaenyiomue pexkuMbl/popMbl iepeadn JaHHBIX
apXHMBOB:
0 — Ilpocras 3anuch: 0JJTHO 3HAYEHUE — OJJHA CTPOKaA, 0€3 YIaKOBKH
CMEXHBIX 3HaUCHHUHU. B cirydae apxuBa CTpOK, 3HAUCHUS KOJTUPYIOTCS
Ha MpeMeT UCKIII0YEeHUsI CUMBOJIOB TepeBoa cTpoku. [Ipumep
(hOpMBI 3amHCH:
34.5678
23.6543
YcraHoBka u 65.8754
mode KOHTPOJIB pexkiMa 34,6523
TEPEAATI HATHEIX 1 — YnakoBaHHas 3aIIMCh IO MPUHITUITY CBOPAUYMBAHHS CMEKHBIX
apxuBa . PDHHIIILY ¢BOp
3HA4YEHUI: OJJHO 3HaUYeHHUEe — OHa 3anuch. [lepes kaXkabIM 3HaUCHUEM
yKa3bIBAETCsI €r0 MO3ULIMOHHBIM HOMEP, OTACIEHHBIN MPOOETIOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 — MaccuB OMHApHBIX, HE YITAKOBAaHHBIX 3HAYEHUH, KOAMPOBAHHBIN
Mime Base64. He MoxeT ObITh MCTIOJIB30BAH JJISI CTPOKOBBIX
apXHBOB.
¥YcranoBka o .
VYka3bIBaeT ¢ KaKoi TOYHOCTBIO MepelaBaTh JaHHbIC 3HAYCHUN
real pr ToyHOCTH Wy oy 1%
ec BeIIECTBEHHbIX BELIECTBEHHOI'0 TUMa, B pexxume “0” u “1”. [1o ymonyaHuio 3Ta TOUHOCTh
cocTapiisgeT 6 3HavamuX Hudp.
qucen
VYcranoBka .
round HpoLCHTa VYKa3bpIBaeT NPOLEHT OKPYIJIEHHUS] CMEXHBIX YHCIOBBIX 3HAUCHUMH, 115
perc pexxuma “17.

OKpYTJICHUS
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19 API moayJsieit MOAYJIbHBIX MOJACUCTEM

Monaynu B cucreMe OpenSCADA peanusyroTcs B BHIE pasfienseMbix OuOnmorek. Kak yxe paHee
YIIOMHHAJIOCh, O/IHA Takas OMOIMOTEKa MOXKET ColepKaTh MHOXecTBO Moyieit moacucreM OpenSCADA,
(akTUYEeCKH BBICTYyIAs B pOJIM KOHTEHHEpa.

[TepBbiM 1marom mpu mnoakiIoYeHHH paszaensembix (SO — shared object) OubnmoTex sBnseTCA
MNOJKJIIOUeHNEe (YHKIMM MHULUANU3AUU. OTH (PYHKUMU JOJDKHBI OBITH OIpeneieHbl Kak o0blyHble “C”
(byHKLINY, U HCKIIOUYEHUS UCKaXXeHUs UMeH (PyHKIHi. OOBIYHO 3TO AeTaeTcs CIeaAyoIUM 00pa3oM:

// CuUT
extern "C"

{

TModule: :SAt module( int n _mod )
{

//PopMUPOBaHME ONMCATEJIel MOIyJelr M3 CIOuckKa
//OOCTYIHEIX B pas3neiseMoil OubiamoTexe.

}
TModule *attach( const TModule::SAt &AtMod, const string &source )

{

/ /TIOOKJIIOUUTE yKa3aHHBIM MOILYJIb
}

}
// CUT

@OyHKIMH 115 padoThI ¢ pa3eseMoil OM0IN0TEKON:
TModule::SAt module( int n_mod );

OyHKIUS MpeAHa3HauYeHa I MMOCIeOBATEILHOTO OMpoca WHPOPMAIIUU O MOIYJISX, COACPIKAIMUXCS B
SO o6ubmuoteke. Ilapamerp <n mod> yka3bpIBacT Ha TOPSAKOBBIM HOMEp 3ampaniuiBaeMOro MOIYIST U
JOJKeH TepebupaThcsl HauumHas C Hyls. B cimydae OTCYyTCTBHS MOAYNSl ¢ JaHHBIM HACHTU(DUKATOPOM
(GyHKIMS T0JDKHA BO3BPALATh CTPYKTYPY ¢ UMEHEM MOJYJIS HYJIEBOH JIJIMHBI, YTO U CIIY>)KMUT OKOHYAHUEM
nporiecca CKAHUPOBaHUSI.

TModule *attach( const TModule::SAt &AtMod, const string &source );

[TonkmoueHue K ykazaHHOMY MOJTYJIIO.

[IpakTuyecku Bce (YHKUIMU M JAHHBIE CUCTEMbI cBeAeHBI B API-cucTembl, ONMUCHIBAEMOTrO B JaHHOM
nokyMeHTe. OfHaKo JUIsl YIPOIIEHUS M YCKOPEHHs Ipolecca HaluCaHus MOAYJEeH OCHOBHbIE (PyHKUIHU
nepeorpeiesiieMble B MOIYJISIX IPUBEACHBI B Tabuie 22.
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Tabnuna 22. OcHOBHBIE (DYHKIMU, UCTIONB3YIOIIUECS IPU CO3JaHUH MOAYJIEeH

Oo6mee API moayaeit (TModule):
ATpuOyTBHI

 string mld; — Unentuduxatop Momgyss.
* string mName; — UMs MmonyJs.
* string mDescr; — OnucaHue MOJyJisl.

* string mVers; — Bepcusa monynsi.

* string mAutor;, — ABTOp MOIYJIs.

* string mLicense; — JInnieH3Uss MOAYIIS.

* string mSource; — VICTOUHUK/TIPOMCXOXKAECHUE MOAYJIS.

Metoan!

* virtual void load (' ); — 3arpy3ka Momyms.

* virtual void save (); — CoxpaHEHHE MOJTYJIS.

* virtual void modStart( ); — 3amyck MOZysL.

* virtual void modStop( ); — OcTaHOB MOIYI.

* virtual void modlnfo( vector<string> &list ); — CNnucok AOCTYIHBIX 3JT€MEHTOB HHPOPMAIIH O
monyie. [Ipenycmorpens! cinenyromue HHGOPMAITMOHHBIE JIEMEHTHI:

* Modul — uaentudukarop moayns; Name — JOKaIM30BaHHOE UMST MOAYIs; Type — THIT MOAYJIS;
Source — ncTouHuMK Moy (KOHTeHHep); Version — Bepcust MOIydst; Autors — aBTOpa MOJIYJIS;
Descript — onucanue moaysst; License — nuLeH3us MOAYIISL.

* virtual string modlInfo( const string &name ); — 3anpoc yka3aHHOTO 3J€MEHTa UH(OPMAIHH.

* void postEnable( int flag ); — TloaxnroueHre MOIYJIS K THHAMUYIECKOMY JIEPEBY OOBEKTOB.

* void modFuncReg( ExpFunc *func ); — Perucrpamus s3KkciopTupyeMoi (yHKIIHH.

API monpynei mogcucrems! “BJ1”.

Tun B/l (moromok ot TTipBD):
* virtual TBD *openBD( const string &id ); — OTkpbITh/cO31aTh B/I.

BI[ (moromok ot TBD):

* virtual void enable( ); — Bxmouenue B/I.
* virtual void disable( ); — Otxmouenue b/I.
* virtual void save:( ); — Coxpanenue b/I.

* virtual void allowList( vector<string> &list ); — Ilepeuens Tabmu1 B b/I.

* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — O0ciy>xuBaHue
SQL-3anpocos. [Jdns b/] nonnepxusatomux SQL-3anpocsl.

* virtual TTable *openTable( const string &table, bool create ); — OTKpPBITH/CO31aTh TAOIUILY.

Taoauua (moromok ot TTable):

* virtual void fieldStruct( TConfig &cfg ); — Ilomyuenue CTpyKTYpbl TaOIHUIIBI.

* virtual bool fieldSeek( int row, TConfig &cfg ); — IlocnenoBarenbHOe CKAaHUPOBAHUE 3AMUCEH TaOIUIIBI.
* virtual void fieldGet( TConfig &cfg ); — llonydyenue yka3aHHOH 3aIUCH.

* virtual void fieldSet( TConfig &cfg ); — Y cTaHOBKa yKa3aHHOMW 3aIKCH.

* virtual void fieldDel( TConfig &cfg ); — Y nanenue yka3aHHOU 3aIlUCH.

API monyaeii nogcucremsl “COop TaHHBIX”.
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Tun kouTposuiepa (moromok ot TTipDAQ):

* virtual void compileFuncLangs( vector<string> &Is ); — IlepeueHb S3bIKOB MOJIH30BATEIHCKOTO
NpOrpaMMHPOBAHHUS, TTOIJICPKUBACMBIX MOJTYJICM.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); —
KoMmuisiiust mosib30BaTeIbCKOM MPOIICAYPhI U CO3AaHusI 00BEKTa UCIIOTHEHHS (DYHKIUH IS
YKa3aHHOTO S3bIKA MOJIb30BATEIILCKOTO MTPOrPaMMHPOBAHUSI.

* virtual TController *ContrAttach( const string &name, const string &daq db ); —
OTKpBITHE/TIOKITFOYEHUE KOHTPOJLIEpa.

KonTposiep (moromok ot TController):
* virtual void load (' ); — 3arpy3ka KOHTpoJIepa.

* virtual void save (); — CoxpaHeHHE KOHTpOJUIEpa.

* virtual void start_('); — 3amyck KOHTpOJIEpa.

* virtual void stop (' ); — OcTaHOB KOHTpOJUIEpA.

* virtual void enable_ (' ); — BxiioueHre KOHTpOJIIEpa.

* virtual void disable (); — OTKII0YeHHE KOHTPOJIEPA.

* virtual TParamContr *ParamAttach( const string &name, int type ); — Co3nanne/OTKPHITHE HOBOTO
napamerpa.

ITapameTtp konTpoiepa (moTtoMok oT TParamContr):
* virtual void enable( ); — BxiouuTts napamerp.

* virtual void disable( ); — OTKIIOUUTH TapaMeTp.
* virtual void load (' ); — 3arpy3ka mapamerpa.
* virtual void save (); — CoxpaHeHHE Mapamerpa.

API mopyJieit moacucreMbl KApPXHBBD».

Tun apxuBaropa (noromok ot TTipArchivator):

* virtual TMArchivator *AMess(const string &id, const string &db ); — Co3nanue apxuBaropa
COOOIIIEHUI.

* virtual TVArchivator *AVal(const string &id, const string &db ); — Co3aanue apxuBaTropa 3HaYCHHI.

Apxusatop coodmenuii (moromok ot TMArchivator):
* virtual void load (' ); — 3arpy3ka apxuBaTopa.

* virtual void save (); — CoxpaHeHUe apXUBaTOpa.
* void start( ); — CrtapT apxuBaropa.
* virtual void stop( ); — OcTaHOB apXHBaTOpa.

* virtual time_t begin( ); — Hadano naHHBIX B apXHBaTOPE.

* virtual time t end( ); — KoHel TaHHBIX B apXUBaTOPE.

* virtual void put( vector<TMess::SRec> &mess ); — llepenats cooOllieHre 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 = "" ); — 3anpocHuTh COOOLIEHNE U3 apXUBATOPA.

Apxusatop 3Ha4eHuii (moromok ot TVArchivator):

* virtual void setValPeriod( double per ); — Y cTaHOBUTbH IEPUOINIHOCTD 3HAYCHUI apXHUBaTOpa.
* virtual void setArchPeriod( int per ); — Y CTaHOBUTb NEPUOTUYHOCTH APXHUBHUPOBAHUSI.

* virtual void load (); — 3arpy3uTbh apXuBaTop.

* virtual void save (); — CoOXpaHUTb apXUBaTOP.
* virtual void start( ); — 3amyCTUTb apXUBaTOP.
* virtual void stop( bool full del = false ); — OcTaHOBUTBH apXUBATOP, C BO3MOXKHOCTBIO MTOJIHOTO

yIaneHus, eciu yctaHoBieH <full del>.
* virtual TVArchEl *getArchEl( TVArchive &arch ); — Ilonyuenue apxuBa <arch> 00CIyKHBaeMOTo
apXUBATOPOM.
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ApXuBHBI 3j1ieMeHT 3HaYeHuil (moToMok oT TVArchEl):

* virtual void fullErase( ); — IlonHoe ynaneHue 4acTH apXuBa B apXUBATOPE.

* virtual long long end( ); — Bpemsi OKOHUaHUs apXUBa B apXHBATOPE.

* virtual long long begin( ); — Bpems Haualia apxuBa B apX1BaTope.

* virtual void getVal( TValBuf &buf, long long beg = 0, long long end = 0 ); — Ilony4eHnue kaapa
3HaueHUH <buf> 3a BpeMs oT <beg> u 10 <end> apxuBa B apXUBaTOpE.

* virtual string getS( long long *tm, bool up_ord ); — Ilomyuenue CTPOKOBOTO 3HAYCHUS BO BpeMs <tm> C
MPUTSATUBAHUEM K BEpXy <up ord> W3 apxuBa B apXHUBaTOpE.

* virtual double getR( long long *tm, bool up _ord ); — Ilony4yeHne BeIeCTBEHHOTO 3HAUYECHUS BO BpeMs
<tm> ¢ IPUTATUBAHUEM K BepXy <up_ ord> U3 apXxuBa B apXUBaTOpE.

* virtual int getl( long long *tm, bool up_ord ); — Ilomyuenue 1en0r0 3HAYEHUS BO BpeMsl <tm> ¢
IIPUTATUBAHUEM K BEpXy <up_ord> U3 apxuBa B apXHBaTOpE.

* virtual char getB( long long *tm, bool up _ord ); — Ilony4ueHne JOTHYECKOTO 3HAYCHHSI BO BpeMs <tm>
C IPUTATHBAHUEM K BEpXY <up ord> U3 apXuBa B apXHBaTOpE.

* virtual void setVal( TValBuf &buf, long long beg = 0, long long end = () ); — Y cTaHOBKa Kajapa
3Ha4YeHu# <buf> 3a BpeMs oT <beg> u 10 <end> B apXuB B apXHBaTOpE.

API monyaeii noncucremsl «IIpoTokossi».

IIporoxou (moromok ot TProtocol):

* virtual string outMess( const string &in, TTransportOut &tro ); — Ilepeaaua coobueHus <in>
YAANEHHOM CHUCTEME MTOCPEACTBOM TPAHCIIOPTA <fr0> W TAHHOTO UCXOASUIETO MPOTOKOJIA.

* virtual TProtocolln *in_open( const string &name ) — OTKpPBITH/CO3/1aTh BXOIHOM MPOTOKOIL.

Bxoanoii nporokoJ (moromok ot TProtocolln):
* virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPUPOBAHHOTO COOOIICHUS B IPOTOKOJ.

API monyaneii noncucremsl «Tpancnoprei».

Tun tpancnopra (mnoromok ot TTipTransport):

* virtual TTransportln *In( const string &name, const string &db ); — Co31aTb/OTKpPBITh HOBBIH
«BXOJSIIIUI) TPAHCIIOPT.

* virtual TTransportOut *Out( const string &name, const string &db ); — Co31aTh/OTKPHITh HOBBIH
CUCXOJISIHID TPAHCIOPT.

Bxoasimuii tpancuopt (moromok ot TTransportin):

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

* virtual void stop(); — OcTaHOB TpaHCIIOpTA.
Hcxopsammii Tpancnopt (moromok ot TTransportOut):
* virtual void start( ); — 3amyck TpaHCIIOpTa.

* virtual void stop(); — OcCTaHOB TpaHCIIOpTA.
* virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time =0 ); —
[Tepenats 3ampoc yepe3 TpaHcmopT. Bo3MoKHO yka3aHue TaiimayTa.

API monyaei noacucremsl «Ilonb3oBareabckue naTepdeicbn.

Ioab3oBaTeabckuii uHTEpPdeiic (moromok ot TUI): He conepxut cnenuduyaecknx GyHKImii!

API monyneii nogcucrembl «CnennanbHbie”.

Crnenuanbubie (moromok ot TSpecial): He conepxut cniennpuyaeckux QyHKimii!
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20 Otnaaka u recrupoBanue npoexkra OpenSCADA

st KOHTpoIA 3a KauecTBOM KOJa U MPOBEPKH PabOTOCIMOCOOHOCTH Pa3iMUYHBIX YYaCTKOB CHCTEMBI
MUIIYTCS CIEUUATbHBIE MOJYJM, BBIMNOJHSIOINIME MPOLEAYPY TECTUPOBAHUA C BbIJayed MPOTOKOJIA
TeCTUpoBaHUs. JlaHHbIE MOIYNM HEOOXOAMMO BBIMOJHATH IIOCIE 3aBEepUICHUS pabOThl HaA JHOOBIM
Y4aCTKOM IPOEKTA.
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21 IIpaBuia ogpopmiieHUS 1 KOMMEHTHPOBAHUSA UCXOIHBIX TEKCTOB
OpenSCADA u ero moayJieu

[Tpu nanucanuu u ohopmiIeHHH UCXOTHBIX TeKCTOB cucTeMbl OpenSCADA u ero mojyneid Heo0X0 MO
MPUACPKUBATHCS CIEIYIOUIUX MPABUIL:

+ OTCTYII MEX]ly YPOBHSIMH BJIOXKEHUH: 4 CUMBOJIA;

« @urypHble CKOOKHM OTKPBITHS M 3aKPBITHS JOJDKHBI PAcIojiaraThCsl B OTAENBHBIX CTPOKaxX Ha
YpOBHE IPEBITYIEr0 TEKCTA;

* BO3MOXHO HAaIlICAaHUE BIIOKEHUHN B OJTHOM CTPOKE € NMPEABIAYIIMM YPOBHEM BIIOKEHUS, B ClIydae
MOBBIIICHUS YUTAOCIBHOCTH KOJIA;

* paccTOsIHHE MEX]ly OMUCAHUAMU (PYHKIMHA HE MEHEe OJHOTO CUMBOJIA;

* PACCTOSIHME MEXAY OINpPEACICHUEM IEPEMEHHBIX M TEKCTOM IPOIPaMMbl HE MEHEE OIHOIO
CUMBOJIa;

+ JIOIyCKaeTcs OnpezesieHHe NEPEMEHHBIX B TEKCTE IIPU COXPAHEHUH YNTA0EIbHOCTH;

 u3berathb JuUHBI cTpoku Oosiee 100 cMMBOJIOB;

« KOMaHJbl Ipenpoueccopa paclojaratb Ha IIEPBOM YPOBHE BHE 3aBUCHUMOCTH OT TEKYLIETO
YPOBHS TEKCTAa;

g GOpMaTUPOBAHUS UCXOAHOTO TEKCTa HACJIEIOBAHHOTO y IPYIMX CBOOOJHBIX MPUIIOKEHUHN U
IIPUMEPOB PEKOMEHAYETCS UCIOIb30BaTh YTHIIUTY:

indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.
[IpaBuna koMMeHTHpOBaHUS UCXOAHBIX TeKCTOB OpenSCADA:

+ 00s13aTeTPbHOMY KOMMEHTHPOBAHHIO M TIIATEIILHOMY OMUCAHUS MOJJIEKAT OOBSIBICHUS KJIACCOB;

« 00bsABIEHMS MNYOJIMYHBIX METOJOB KJIACCOB JOJDKHBI  OBITh  TINATEIBHO ONMCAHBl C
HMHAVBUAYaAJIBHBIM ONMCAHUEM KaXJI0T0 IIapaMeTpa;

+ 00BsABIEHUS MYOJINYHBIX aTPUOYTOB TaK)K€ HEOOXOUMO TUIATEIbHO KOMMEHTHUPOBATH;

« TEeKCT (PYHKUMI He HYXIAITCs B TIIATEIbHOM KOMMEHTHPOBAaHUM, OJHAKO HESBHBIE MeECTa
KEJIaTeJIbHO KOMMEHTHPOBATb.
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22 YciioBHbIE 0003HAYEHHUA 10 TEKCTY M B HCXOJHUKAX

7777 — COMHEHHE B II€JIECOO0Pa3HOCTH JaHHOrO y4acTka; ?!?! — yd4acTok HE TMOJHOCTBHIO
peanuzoBan; !!!! — ydgacTok TpeOyeT nmepeoCcMbICICHUSI.
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