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2 O0mas crpykrypa cucreMbl. MoayabHocTh (TSubSYS,
TModule)

KopHem, 0T KoToporo cTpouTtcs Bes cuctema, siBisgercst 00bekT TSYS. KopeHb coepXKuT noacucTeMbl
(TSubSYS). IMoacucreMbl MOTYT OBITh: OOBIYHBIMH M MOAYJIBHBIMU. OTIWYHE MOMYJIBHBIX IMOACHCTEM
YeTKO MpoclexuBaercs Ha puc. 1. Tak, MOAyIbHbIE TOJCUCTEMBI O00S3aTENBHO COJEPXKAT CHHCOK
MoaynbHbIX 00bekTOB (TModule), Hanpumep moacucrema apxuBbl TArchiveS coIepXUT MOIYJbHBIC
00bekThl TTipArchivators. B Toxe Bpemsi oObIYHas TOJACHCTEMa TaKUX OOBEKTOB HE COJICPKUT.
Hanpumep noacucrema 6e3onacHoctu TSecurity (puc.2).

a Ty
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. CucmeMHbil crod
Apxues

’\\\Cnm'.' rod cucmem

Apmaupoaal-me Apxuauposal-me DﬂepauHGHHaﬂ BbHHGl'IEHHE
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Puc. 2. Uepapxuueckas crpykrypa cuctembl OpenSCADA.

B mpouiecce nanmmanu3zanuu kopus (TSYS) onpenensiercs rinmodansHas nepemennas SYS. [lepemennas
SYS moxer ucnonb3oBaThCs IS MpsIMOro oOOpallleHuss K KOpPHIO CHCTEMbl W3 J000ro e€ ysna.
WMuunmanusanys KOpHS BBIMONHIETCS €IUHOXABI U3 TNIaBHOHM BhI3bIBawOIeH ¢yHkiuu. [locie 3amycka
yIIpaBJICHUE 3aXBaTHIBACTCS OOBEKTOM CHCTEMBI IO OCTaHOBKH. KOpHEBOW OOBEKT KOHIICHTPHUPYET BCE
obmecucremubie pynknun cucteMbl OpenSCADA.

[Tponomxennem kopaeBoro obOwvekta (TSYS), BemonHsIOmEro ¢GyHKUUU OOCTY)KMBAaHUS IOTOKA
CHUCTEMHBIX COO0OIeHni, BbIcTynmaeT o0OBeKT TMess. OOBEKT IOCTYNEH IOCPEACTBOM T100aabHOM
nepeMeHHO Mess, KoTopash HHUIMAIM3UPYETCs KOpHEM cHucTeMbl. OOBEKT COACpKHUT (YHKLIUU
KOJMPOBAHMUS, IEKOUPOBAHUS U JIOKATU3AIH COOOIICHHIA.

B moacucremax (TSubSYS) peanusyiorcs ¢yHKIMM XapakTepHble M KaKIOW TOACHCTEMBI
WHJMBUIYAIBHO, C OOImUM Ui BCEX MOACHCTEM JocTynoM uepe3 oO0bektr TSubSYS. MonynbHas
MOJICKCTEMA HMEET BO3MOKHOCTh PaCIIUPATh (YHKIIMOHATIBHOCTH MOCPEACTBOM MoayIei. Jlist aToii nenn
MOAYJIbHaA NOACUCTEMA NPCAOCTABIIACT JOCTYII K MOAYJISIM CBOCTO TUIIA B BUAC MOAYJIbHBIX 00BEKTOB.

Moaynes — cocTaBHasi 9aCTh MOJYJIBHOW TOJACHCTEMBI. B 0011eM, 11t BceX MOAYJIEH M UX TOJICUCTEM,
MOJIyNlb MPEAOCTaBisieT uHpopMamu o cede, CBOEM MPOUCXOKACHUU U IKCIOPTUPYEMBIX (DYHKIUSX.
OTaensHO B3SATHIM MOAYJIb pean3yeT (YHKITMOHATHHOCTh B COOTBETCTBUH CO CBOMMH MTOTPEOHOCTSIMHU.

2.1 KopueBoii 00bekT cucremnl (TSYS)

‘HacnenyeT: ‘T CntrNode. ‘
I[aHHbIe: AHHapaTHO HC3aBUCUMBIC THUIIBI 3JICMCHTAPHBIX JAaHHBIX!

«  §I8 — 3HAKOBOE 1I€70€, OOUH OalT;

« sil6 — 3HAKOBOE 1IeNI0e, Ba OaiiTa;

. §i32 — 3HAKOBOE IIeJIOE, YEThIpe OaNTa;

« s5i64 — 3HAKOBOE II€JI0E, BOCEMb OaiT;

«  ui8 — 0e33HaKOBOE IEJI0e, OOUH OAilT;

« uil 6 — 0e33HaKOBOE 11e0€e, ABa OaliTa;

+  ui32 — Ge33HaKOBOE IIeNI0e, YeThIpe OaiiTa;
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ui64 — 0e33HaKOBOE 11eJI0e, BOCEMb OaNT;

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

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

HittpURL — anpec 6paysepa (http url);

Html — crienmaibHBIX CUMBOJIOB JJIs1 UCIIOIL30BaHus B html;

JavaSc — cuMBOJIOB KOHIIA CTPOKH s JavaScript;

SQOL — 3nauenus: SQL-3anpocos;

Custom — BBIOOPOYHOE KOJAUPOBAHUE YKa3aHHBIX CUMBOJIOB;

base64 — Mime koaupoBaHue B ctannapre Base64;

FormatPrint — KoaupoBaHue/>5KpaHUpPOBaHHE 3JIEMEHTOB (POpPMATHUPOBAHUS ISl (QYHKUUN

Bpoje “printf”.

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

Dec — pecsatuuHoe;
Oct — BOCBMEPUYHOE;
Hex — miectHagaTepuyHOE.

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

DBInit (1) — OmmOka nauimanmmsanuu bJ1;

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

DBInernal (3) — Buyrpennst ommbka b/I;

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

DBOpen (5) — Ommubka otkpoitust B/1;

DBOpenTable (6) — OmmbKa OTKPBITHS TaOJIUIIHI,
DBClose (7) — Ommbka 3akpbitTust b/1;

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

HIa010HBI:

TO FREE — 3nauenue cBo6oHoro oobmekra (NULL).

STR_BUF LEN — CrannaptHas aiauHa cTpokoBbix 0ydepos B OpenSCADA (3000).
STD WAIT DELAY — CranaapTHbII KBaHT BpeMEeHH LUKIJIOB oxkuganus (100mc).
__func__ — TlonHoe uMs BbI3bIBatOIIEeH QyHKIIUH.

vmin(a,b) — Onpenenenne MUHIMAILHOTO 3HAYCHUS.

vmax(a,b) — OnpeneneHrne MakKCUMaJIbHOTO 3HAYCHUSI.

ITy0iu4HbIE METOABI:

TSYS(int argi, char **argb, char **env ); — VNHULMaNU3UPYIOLUINIl KOHCTPYKTOP.

void load( ); — 3arpy3Ka CUCTEMBI.

void save( ); — CoxpaHEHHE CUCTEMBI.

int start( ); — 3amyck cuctembl. DYHKIHS 3aBepIIACTCS TOJBKO C 3aBEpIICHUEM pabOTHI
cucreMbl. Bo3Bparaercst ko1 BO3BpaTa.

void stop( ); — KomaHaa 0CTaHOBKH CHUCTEMBI.

int stopSignal( ); — Koz Bo3BpaTa B cilyuyae OCTaHOBA CHCTEMbI. MOXKET HCIIOJIb30BAaThCs KaK

IIpHU3HAK «OCTaHOB CHCTEMBI Pa3IMYHBIMU ITOACUCTEMAMMU.

string id(); — Vinentudukatop CTaHIUH.

string name(); — JlokaaM30BaHHOE UMS CTAHIIHH.

string user(); — CHUCTEMHBIN MMOJIb30BATEIb OT UMEHH KOTOPOTO 3amylieHa CHCTEMA.

void list( vector<string> &list ); — CHUCOK MOACUCTEM 3apETUCTPUPOBAHHBIX B CHCTEME.
bool present( const string &name ); — lIpoBepka Ha HAIUYHUS YKA3aHHOM MOJICUCTEMBI.

void add( TSubSYS *sub ); — JlobaBneHue/perucTpanus noaCUCTEMBI.

void del( const string &name ); — Y naneHue mojCUCTEMBI.

AutoHD<TSubSYS> at( const string &name ); — llonkiroueHre K yKa3aHHOU MOACUCTEME.
AutoHD<TUIS> ui(); — Ipsimoit noctyn k nojcucreme «Ilomp3oBarenbckue nHTEpHEHCH.
AutoHD<TArchiveS> archive(); — Ilpsimoii ocTym K noacucTeMe « ApXUBBI».




7

«  AutoHD<TBDS> db(); — Ilpsimoii nocTy1 K nojcucreMe «ba3bl TaHHBIXY.

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

«  AutoHD<TProtocolS> protocol(); — llpsamoini noctyn k nmoacucteme «IIpoToxomb.

«  AutoHD<TTransportS> transport(); — Ilpsmoii noctyn k nogcucreme «TpaHcIOpTh».
«  AutoHD<TSpecialS> special(); — Ilpsimoii noctyn k nojacucteme «CrennanbHbIE.

«  AutoHD<TModSchedul> modSchedul(); — Tlpsmoii nocTyn K MOACUCTEME «YTIpaBIICHHUE
MOJTYJISIMIED.

«  AutoHD<TSecurity> security(); — Ilpsimoii mocTym Kk nojacucreMe «be3omacHOCTbY.

- string cfgFile(); — VIms xoH(pUTYypaltlmoHHOTO (haiina CUCTEMBI.

« XMLNode &cfgRoot(); — Pa3o0OpanHas cTpyKTypa KOH(UTypallMOHHOTO ¢aiina.

« string workDB() — Ilonnoe umsa paboueii bJI.

«  bool saveAtExit() — Ilpu3nak — « CoxpaHATh KOHPUTYPALIUIO CUCTEMBI IIPH BBIXOJIEN.

« bool sysOptCfg() — llpusnak — «3arpyxaTh CHCTEMHBIC IapaMeTpbl TOJbKO W3
KOH(UTypaoHHOTo (aiinay.

- string optDescr( ); — Jlokann3oBaHHAs TIOMOIIIb 11O OMIIMSIM KOMaH/JIHOW CTPOKH U TIapamMeTpam
KOH(UrypanroHHOTo Qaiina.

. static void sighandler( int signal ); — ®yHKOUS CTAaHAAPTHOTO OOPaOOTYMKA CHUTHAJIOB
CHCTEMBI B TICJIOM.

- unsigned long long sysClk( ); — Pacuérnas yacTora mnporeccopa Ha KOTOpOM (YHKIIMOHUPYET

cuctema (I'm).

« void clkCalc( ); — Pacuér yacToThl mporieccopa Ha KOTOpoM paboTaeT cucrtema. Bri3biBaeTcs
MEPUOJUYECKH JJIsI CACTEM C MEPEMEHHOM YaCTOTOM IMpoIeccopa.

« unsigned long long shrtCnt('); — ®yHKIUA 3aMepa MaJIbIX UHTEPBAJIOB BPEMEHH IO CUCTUUKY
TaKTOB Mpolieccopa. Bo3BpalaeT 3HaUeHHE CYETYMKA TAKTOB MPOIECcCcopa.

. static long HZ(); — Bpems CUCTEMHOTO THKa Iporieccopa.

- static long long curTime(); — Tekyiee BpeMs B MUKpOceKyHaax ¢ Havana 3moxu (01.01.1970).
. static bool eventWait( bool &m_mess_r _stat, bool exempl, const string &loc, time t time = 0 );
— OyHKIUSA 0XHUIaHUA CcoOBITUS <exempl> ans mepeMeHHOW <m mess I stat> B TEUEHUU
yYKa3aHHOTO MHTEpBaJia BpeMEeHH <time> JuIst ICTOYHHKA <loc>.

- static string int2str( int val, IntView view = Dec ); — IlpeobpazoBaHue 11eJ10ro 3HAaKOBOTO B
CTPOKY BHJA <view>.

 Static string uint2str( unsigned val, IntView view = Dec ); — IlpeoOpazoBanus IeJI0TO
0€33HaKOBOTO B CTPOKY BHJA <view>.

. static string l[2str( long long val, IntView view = Dec ); — IlpeoOpa3oBaHus IITUHHOTO LIETOTO
(646uT) B CTpOKY BHIA View.

. static string real2str( double val, int prec = 15 ); — llpeoOpazoBaHusi BEIIECTBEHHOTO, C

TOYHOCTBIO <prec> 3HaKOB, B CTPOKY.
. static string addr2str( void *addr ); — llpeoOpa3oBaHue ampeca B CTPOKY.
. static void *str2addr( const string &str ); — IIpeoOpa3oBaHue CTPOKH B ajipec.

« static string fNameFix( const string &fname ); — IlpeoOpa3oBaHHEe OTHOCHUTEIIBHBIX HMEH
(haiiioB K aOCOIOTHBIM.
« static bool strEmpty( const string &val ); — IIpoBepka CTpOKH Ha IyCTOTY, ¢ Y4€TOM MpoOEOB

U IPYTHX HE3HAYaIluX CUMBOJIOB B CTPOKE.

. static string strSepParse( const string &path, int level, char sep, int *off = NULL ); — Pa36op
cTpoku <path> Ha cocTaBisOIINe, OTACAEHHbBIE Pa3IeNMUTEIbHBIM CUMBOJIOM <Sep>, HAYMHAs CO
cMmenieHust <off> u KOHTPOUHPYS CMEIIEHUE KOHIIA AJIeMEHTa B HEM-)KE.

« Static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ); —
Brinenenue anemMeHToB myTH <path> ¢ BO3MOKHOCTBIO UX JIEKOJIMPOBAHMS, HAUUHAS CO CMEIICHHS
<off> 1 KOHTpOITUPYS CMEIICHNE KOHI[A 3JIEMEHTa B HEM-KE.

. static string path2sepstr( const string &path, char sep = "' ); — IlpeoOpazoBanue mMyTHu B
CTPOKY C pa3AciIUTeIIEM <Sep-> DJIEMEHTOB.

. Static string sepstr2path( const string &str, char sep = "' ); — IlpeoOpa3oBaHue CTpOKU C
pa3acenauTeiieM <sep>> dJICMCHTOB B IIyTh.

. static string strEncode( const string &in, Code tp, const string &symb = " \tln"); —

KonupoBanue cTpoku no ykazaHHOMY NpaBUily <tp>.
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. static string strDecode( const string &in, Code tp = Custom ); — JlekogupoBaHHe CTPOKH I10
YKa3aHHOMY MpaBUITy <tp>.

IIy6nuunble aTpUOYTHI:

« static bool finalKill — Tlpusnak «®uHanbHOE paspylieHHe OOBEKTOB». Mcmonbdyercs A
NPUHYIUTETFHOTO  OTKJIIOYEHHS  3a0JIOKMPOBAHHBIX  OOBEKTOB HAa  (UHAIBHOH  CTanuu
BBIKITIOUEHHS.

« const int argc — CUYETYUK apTryMEHTOB KOMAaHHOH CTPOKH.
. const char **argv — Bydep apryMeHTOB KOMaHIHOU CTPOKH.
- const char **envp — Yka3zarenb Ha CIUCOK ApaMETPOB OKPYKEHUSI.

2.2 O0bekT coobdmennii cucrembl (TMess)
JMaunnblie: Tumnsr (ypoBHH) coobmenuii (enum — TMess:: Type):

« Debug — otnanxa;

« Info — undopmars;

« Notice — 3ameUanue;

- Warning — npenynpexeHue;
«  Error — ommo0ka,;

+  Crit — KpUTHYECKasl CUTYyallUs;
« Alert — TtpeBora;

« Emerg — aBapus.

CrpykTtypa coobmenus (class — TMess::SRec):

. time_t time, — BpEeMs COOOIIICHMS;

. String categ, — KaTeropus cooOieHus (0OBIYHO MyTh BHYTPU CUCTEMBI);
« Type level; — ypoBeHb COOOIIICHHUS,;

+  String mess, — COOOILIEHUE.

HIa0/10HBI:

- message(cat,lev,fmt,args...) — @opMHUpPOBaHE TIOJHOTO COOOIICHUSI.

« mess_debug(cat,fmt,args...) — @OpMHpPOBaHUE OTIAJOYHOTO COOOIICHHUSI.

- mess_info(cat,fmt,args...) — ®opmupoBanue HHHOPMAITMOHHOTO COOOIIIECHHUS.

« mess_note(cat,fint,args...) — PopMHpPOBaHUS COOOIICHUS — 3aMEYaHUSL.

. mess_warning(cat,fmt,args...) — ®opMupoBaHHE MPEIYIPEIUTETLHOTO COOOIICHUSI.
« mess_err(cat,fimt,args...) — @opMUpOBaHHE COOOIIECHHUS OIIHUOKH.

« mess_crit(cat,fmt,args...) — @opMuUpOBaHUE COOOIIECHUS KPUTHUECKOTO COCTOSIHHSI.
- mess_alert(cat,fmt,args...) — OopMupoBaHUE COOOIICHHS TPEBOTH.

- mess_emerg(cat,fmt,args...) — ®opMupoBaHie COOOILIEHNS aBapUU.

IIy6anyHbIe METOBI:

+ void load(); — 3arpys3ka.

« void save(); — CoxpaHeHHe.

« string codeConv( const string &fromCH, const string &toCH, const string &mess);, —
KonBepTamnust KOTUPOBKH COOOIICHHUS.

« string codeConvin( const string &fromCH, const string &mess); — KoHBepTamusi KOIUpOBKH
COOOIIEHUSI BO BHYTPEHHIOIO KOJUPOBKY CUCTEMBI.

« string codeConvOut( const string &toCH, const string &mess); — KoHBepTanus KOIUPOBKHU
COOOIICHHUS U3 BHYTPEHHEH KOJHUPOBKU CHCTEMBI.

- static const char *[18N( const char *mess, const char *d name = NULL ); — llonyuenue
COOOIICHHUS Ha S3BIKE CHCTEMBI.

- static string 118Ns( const string &mess, const char *d name = NULL ); — llony4yeHue
COOOIIEHUS Ha SI3bIKE CUCTEMBI.

« Sstatic bool chkPattern( const string &val, const string &patern ); — IlpoBepka

MIPUHAJICKHOCTH CTPOKH K mabnony. [logaepuBaroTcs crieluaibHbIe CUMBOJIBI 00001IeHus '*' 1
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+ string lang( ); — SI3bIK cECTEMBI (JTOKATM3AIINSA).

. string &charset( ); — CuctemMHasi KOAUPOBKa.

« int logDirect( ); — IlpueMHUKH, KOTOPBIM HaIPaBISAIOTCS CUCTEMHBbIC cooOrieHus (stdout,

stderr, syslog, archive);

 int messLevel( ); — YPOBEHb, HI)KE KOTOPOTO COOOIICHUSI HTHOPUPYIOTCS.

- void setLang( const string &lang ); — Y cTaHOBKa s13bIKa CUCTEMBI (JIOKAJIU3AIIIH).

« void setLogDirect(int dir); — YcTaHOBKa NPUEMHHKOB KOTOPBHIM HAMPABJISIOTCS CHCTEMHBIC
coobmenus. [l <dir> ucnons3yercs buroBas macka. [ ie:

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

« void setMessLevel(int level);) — YcTaHOBKa MUHHMAJIbHOIO YpPOBHS 00pabaThIBa€MbIX
COOOILIEHUH.
 void put( const char *categ, Type level, const char *fmt, ... ); — CdopMHupoBaTh COOOIICHHE 32

TEKYyIIIee BPEMsL.

« void get( time t b_tm, time t e tm, vector<TMess::SRec> & recs, const string &category = "",
Type level = Debug ); — 3anpocutb COOOIIECHUS U3 apXHBa 3a MPOMEXKYTOK BpeMEeHU <b tm> —
€ _tm B COOTBETCTBHH C I1a0JIOHOM KaTerOpuH <category> U MUHUMAJIbHBIM ypOBHEM </evel>.

2.3 O6bekT noacuctemsl (TSubSYS)

‘HacnenyeT: TCntrNode. ‘

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

IIyOoiu4uHbIE METOABI:

Hacaenyercs:

«  TSubSYS( char *id, char *name, bool mod = false ); — VHAIMANH3UPYIOIIHI KOHCTPYKTOP.
[Tpusnak <mod> yka3bIBaeT, 4YTO MOACUCTEMA MOTYJIbHAS.

« string subld(); — VInenTudukatop noJcucTEMBI.

« string subName(); — Jlokanu30BaHHOE UM TIOJICHCTEMBI.

« bool subModule(); — I1pu3HaK MOIyTbHOCTH MOJACUCTEMBI.

- virtual int subVer(); — Bepcus moJiIcCHCTEMBI.

« virtual void subLoad( ); — 3arpy3ka moJcucTeMsbl.

« virtual void subSave( ); — CoxpaHeHUE TIOJICUCTEMBI.

« virtual void subStart( ); — 3aIyck MOACUCTEMBI.

« virtual void subStop( ); — OcTaHOB MOJCUCTEMBI.

« void modList( vector<string> &list ); — Cnucox <list> Momyseit MOAYTHHOU MOJCUCTEMBI.

« bool modPresent( const string &name ); — IlpoBepka Ha HalIM4YUEe YKA3aHHOTO MOIYJS
<name>.

« void modAdd( TModule *modul ); — JloGaBnenue/peructpamnusi Moaysst <modul>.

« void modDel( const string &name ); — Y nanenue Monyns <name>.

«  AutoHD<TModule> modAt( const string &name ); — llonxirodeHne Kk MOAyI0 <name>.
« TSYS &owner(); — Cucrema — Biajemnel moJACHCTEMBI.

3aHIPIIIIéHHbIe METOAbI:

« void cntrCmdProc( XMLNode *opt ); — OOcnyxuBaHue KoMmaHa WHTepdeiica ympaBieHUs
CUCTEMOM.

2.4 O0bexT moayas (TModule)

‘Hac.nez[yeT: TCntrNode. ‘

‘Hacnez[yeTcn: TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController. ‘
Jaunnbie: CTpykTypa JaHHBIX WACHTHUIUpYIOMer Momyib (class — TModule::SAt):

’

« SAt( const string &iid, const string &itype = "", int itver = ( ); — WHULMATIUUPYIOILUH
KOHCTPYKTOP;
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« bool operator==( const TModule::SAt &amst ) const; — (yHKIUS CpaBHEHUS
UACHTUPHUKATOPOB MOIYJICH;

. string id; — uneHTU(UKATOP MOIYJIS;

«  string type; — TN MOAYIA (IIOACUCTEMA);

. intt ver; — Bepcus TUIIA MOIYJS (MIOACUCTEMBI) JUIsl KOTOPOI MOJYJIb pa3paboTaH.

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

« string prot; — NPOTOTHUI (PYHKINH;
. String dscr; — JIOKaJIM30BaHHOE ONMMCaHuEe (DYHKITNH;
« void (TModule:: *ptr)(); — oTHOCUTENbHBIN aipec GYHKIUU (OTHOCUTEIHHO 0OBEKTA MOYIIS).

IIy6anyHbIe METOBI:

« const string &modld(); — VnentudukaTtop MOIyIs.
. string modName(); — JIokanmM30BaHHOE UM MOJTYJIS.
« virtual void modLoad( ); — 3arpy3ka MOyJIs.

« virtual void modSave( ); — CoxpaHeHHe MOTYIISL.

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

« virtual void modStop( ); — OcTaHOB MOAYIIAL.

« virtual void modInfo( vector<string> &list ); — Cnucok <list> nH(OPMAIMOHHBIX JJIEMEHTOB
MOJTYJISI.

 virtual string modInfo( const string &name ); — IlomydeHue COAEPKUMOrO YKa3aHHOTO
MH(POPMAITMOHHOTO JIEMEHTa <name>.

« void modFuncList( vector<string> &list ); — Cnucok <l[ist> SKCIOPTUPYEMBIX (DYHKIIUI
MOJTYJISI.

+ bool modFuncPresent( const string &prot ); — IlpoBepka Ha HalIM4YMe yKa3aHHOU (PYHKIMH 1O
€€ MpoTOTUILY <prot>.

« ExpFunc &modFunc( const string &prot ); — Ilonyunts uHbOpMAIMIO 00 SKCHOPTUPYEMOU
GbyHKIMU MOIyNs <prot>.

« void modFunc( const string &prot, void (TModule::**offptr)() ); — Ilomydyenue
OTHOCHUTETBHOTO ajipeca <offptr> 3KCHopTUpyeMoi QyHKIIUN <prot>.

« const char *I18N( const char *mess ); — Jlokanu3amusi MOIYJIBHOTO COOOIICHUS <mess™> B
COOTBETCTBHH C TEKYIIICH JIOKAIBIO.

 string 118Ns( const string &mess ); — Jlokanuzanus MOIYJIBHOTO COOOIIEHUS <mess™> B

COOTBETCTBHH C TEKYIIEH JIOKAIBIO.
« TSubSYS &owner(); — Iloacucrema — Brnajener; MOIyJIs.

3amuIéHHbIe ATPUOYTHI:

«  string mld; — VineHTudukatop MOIyIs.

« string mName; — VMs monynsi.

« string mDescr; — Onucanue MOIyJIs.

« string mType; — Tun Mmoxys.

. string mVers;, — Bepcust Moyisl.

«  string mAutor; — ABTOp MOIyJSl.

. string mLicense; — JIuueH3us MOy

«  string mSource; — VICTOUHUK/TIPOUCXOKICHUE MOIYIISL.

gaHH/IIIIéHHbIe METOAbI:

« void postEnable(int flag); — BbI3pIBaeTCsl TOCIE MOIKIIOUYEHUE MOIYJSI K JTUHAMHUYECKOMY
niepeBy 0OBEKTOB, HIIU MPH NMEPETIOTKIIOYSHHSX, YTO yTouHsieTcs ¢uaramu <flag>.

« void cntrCmdProc( XMLNode *opt ); — OO6cnyxuBaHue KOMaHJl MHTepdeiica yrpaBieHUs
CUCTEMOM.

« void modFuncReg( ExpFunc *func ); — Peructparusi 5KCIOPTHPYEMBIX MOIYJIEM (YHKITHIA.
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3 lToacucrema “baspl Janubix” (TBDS)

[Toncucrema «ba3er JlanHbIX» mpeacTaBieHa 00bEKTOM 1BDS, KOTOPBIM COACPKUT MOYJIbHBIC
0o0bexThl TunoB bJl TTipBD. Kaxaplii Tun 0a3bl JaHHBIX COJEPKHUT OOBEKTHI OTIENBHO B3ATHIX 0a3
nanubix ganHoro tuma IBD. Kaxnas B/, B cBoro ouepenb, conepkuT o0beKThl cBoux Tabmuiy 77able

(puc. 3).
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Puc. 3. Uepapxuueckas ctpykTypa nojacuctems! b/1.

[Togcucrema mpencraBiser 06azoBble GyHKIMM Ui gocTyma kK Tunam bJI, a taxke oOoOmaromme
GyHKIUM JUIS MaHUMYJSIIUKA ¢ 0a3aMy JaHHBIX U TaOnumamu. Tak, A7 COKPBITUS UCTOYHHMKA JaHHBIX,
KOTOPBIM MOKET OBITh W KOH(UTYPAITMOHHBINA (aiiil, MpeIoCTaBISIOTCS (PYHKIIUN aOCTPAKTHOTO JOCTYMa
K UCTOYHMKY JaHHBIX. A Ui XpaHeHHs 00IIe-CUCTEMHBIX JTAHHBIX MPEJIOCTABISIETCA CUCTEMHas TaOiauia
U GyHKIMHU abCTpakTHOrO AocTyna K Heid. CiemoBarenbHO, 00IIe-CHCTEMHBIE JAHHBIE MOTYT XPaHHUTHCS
KaK B KOHUTyparimoHHOM aiine, Tak u B Tabnuie bJl. [IpruopuTeTHBIM UCTOYHUKOM, B TaKOM CIIydae,
saBisieTcsd Tadmuma B/I.

Ssnsisice MmoaynbHbIM 00bekTOM, TUIl B/ (TTipBD) comepkuT noctyn K peaau3aluu MeXaHu3Ma TOu
nny uHou b/I. JlocTynm mpou3BOAUTCS MOCPEACTBOM OTKPBITHIX B/l Moayns otaenbHO B3srtoro tumna b/l
OTtkpsiBaeMble/perucTpupoBanabie  bJ[  ommceiBatoTcss B Tabmuie OTKpbiBaeMbix bJ[ wiu B
KoH(urypauuoHHoM ¢aiine. CyiecTByeT, Tak Ha3blBaeMas, pabodast bJI, koTopas oTKpbIBaeTCsl Bceraa u
yka3bIBaeTcsi B KoH(purypaumonnom ¢aiine. b/ monnepxusaronme SQL-3anpockl MOTYT MperoCTaBIsATh
JIOCTYIT OCHOBaHHBIN Ha npsAMbIX SQL-3ampocax.

B npouecce ucnons3oBanus, koMrnoneHTsl cucteMbl OpenSCADA otkpsiBatoT Tabnuipsl (TTable) B
noctynHbix Bl u pabotaroT ¢ HUMMU.

3.1 OonexT noacucremel «basel Jlanuerx» (TBDS)

‘HacnenyeT: TSubSYS, TElem. ‘
IMy6au4unbIe METOBI:

. int subVer( ); — Bepcust moacucTeMsl.

« void subLoad( ); — 3arpy3ka HOJCUCTEMBI.

 void subSave( ); — CoxpaHEeHHE TTOJICUCTEMBI.

- static string realDBName( const string &bdn ); — IlpeoOpa3oBaHue MOIHOTO IAOGIOHHOTO
umenn b/l wimm Tabmmuer (Buma *.*.myTbl) B peanpHoe ums. DakTHYeCKH BBIOTHICTCS 3aMEHA
CHeIMaIbHBIX AIEMEHTOB '*' Ha anemMeHThl padoueit b/l
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« AutoHD<TTable> open( const string &bdn, bool create = false ); — OTKpbITHE TaOIUIIBI
<bdn> B]] 1o e€ moIHOMY ITyTH C CO3JAaHUEM <create> B CIIydae OTCYTCTBHSL.
« void close( const string &bdn, bool del = false ); — 3akpeiTue Tabmuuel <bdn> B]| mo eé

MIOJTHOMY ITyTH C BO3MOKHOCTBIO yJaJIeHUs T1OCIIe 3aKphITHs <del>.

« bool dataSeek( const string &bdn, const string &path, int lev, TConfig &cfg ); — OOmee
CKaHMpOBaHWE  3alKkcel WCTOYHHMKA JaHHBIX. B  KadecTBe  HMCTOYHHKA  BBICTYIAET
KoHpurypauroHusiil ¢aiin wiu BJ[. B cnmydae orcyrctBust B/ ncnons3yercss KOHGUTyparimOHHBIH
¢daiin. Ecim ums B[ <bdn> wimm myTth <path> kondurypamumonHoro ¢aiiga He yKa3aHbl, TO HX
00paboTKa MpOIyCKaeTcsl.

« bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — I[lonydyenue 3anucu u3
uctounuka AaHHbiX (bl unu xondurypannonnsiit dain). Ecnu ums Bl <bdn> wnu myte <path>
KOH(UTypaIroHHOTO (aiiyia He yKa3aHbl, TO UX 00paboTKa MpOMmyCcKaeTcsl.

« void dataSet( const string <&bdn, const string &path, TConfig <&cfg ), —
Y CTaHOBHUTH/COXPAaHUTH 3aMuch B UcTOYHMKE MaHHbIX (BJ] mnu xonurypammonnsiii ¢aiin). Ecnu
ums B/l <bdn> unu nyte <path> kou¢urypamnuronHoro ¢aiina He yKkaszaHbl, TO UX oOpaboTKa
MIPOIYCKAETCS.

« void dataDel( const string &bdn, const string &path, TConfig &cfg ); — Y najncHue 3amicu u3
ncrounnka AaHHbIX (bl wim konduryparmonnsiii daitn). Ecnmn umsa Bl <bdn> wim myTts <path>
KOH(UTyparoHHOTo ¢aiiyia He yKa3aHbl, TO UX 00paboTKa MpOMmyCcKaeTcsl.

. static string genDBGet( const string &path, const string &oval = "", const string &user =
“root”, bool onlyCfg = false ); — llony4uTh 00Ille-CUCTEMHbIE aHHBIE U3 KOH(MUTYPAIIIOHHOTO
¢aiina WM CHCTEMHOM TaOIUIIBI OT MMEHH TI0JIb30BaTelsl <user>. Ecii JTaHHBIE OTCYTCTBYIOT TO
BO3BpaIllaeTcs 3HAYCHUH <oval>.

- static void genDBSet( const string &path, const string &val, const string &user = “root” ); —
Y cTaHOBUTH/COXpaHUTh OOIIE-CUCTEMHBIEC JaHHbIE B KOH(UTypalmoHHOM (haiiie WM CUCTEMHON
TaOIUIE OT UMEHH IOJIH30BaTENs <user>.

« string fullDBSYS(); — llomHnoe uMsi CUCTEMHOM TaOIHUIIBI.

« string fullDB(); — IlonHoe uMs TabJIUIbI C OMMCAHUEM 3aperucTpupoBaHHbix b/l

« TElem &openDB_E() — CtpykTypa Tabnuibl 3apeructpupoBanHbix b/

«  AutoHD<TTipBD> at(const string &iid) — Obpamenue k moaymnto b/l (tuny BJI).

- string optDescr( ); — Jlokann3oBaHHAs TOMOIIIb 110 OMIMSIM KOMaH/JIHOW CTPOKU U TIapameTpam
KoH(pUryparmonHoro ¢aiina.

3.2 MoayabHblii 00bekT THIOB 0a3 nanubix (TTipBD)

‘HacnenyeT: TModule. ‘

‘HacnenyeTCﬂ: KopueBbiMu 00bekTamu Moayseit moacucteMsl «bJIy. ‘
IIyOoiu4uHbIE METOABI:

« bool fullDeleteDB(); — Ilpu3nak nonxoro yaanexust b/1.

- void list( vector<string> &list ); — CnucoOK 3aperucTpupoBaHHbIX (OTKpBITHIX) B/I.

+ bool openStat( const string &idb ); — IIpoBepka Ha HaMuue ykazaHHOW OTKpbITOM B/l

« void open( const string &iid ); — OtkpsiTue bJI.

+ void close( const string &iid, bool erase = false ); — 3axpsiTue bJI. Ecnu ycraHOBIIeH nmpu3HaK
<erase> 1o b]] OyneT MOIHOCTBIO ylaneHa.

«  AutoHD<TBD> at( const string &name ); — Ilogkmodenue K oTkpbiToit B/I.

« TBDS &owner(); — lloacuctema — Biajenen MOAyIIs.

3.3 O0bekT 6a3bl nannbix (TBD)

‘HacnenyeT: TCntrNode, TConfig. ‘

‘HacnenyeTcm OObekTaMu 0a3 TaHHBIX MOJYJIel moacucTeMbl «bJ[». ‘
IIy6anyHbIe METOBI:

« TBD( const string &iid, TElem *cf el ); — VHUIMaNU3UPYIOIINI KOHCTPYKTOD.
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+ const string &id( ); — WUnenrtuduxarop b/I.

. string name( ); — WUwms B]1.

. const string &dscr( ); — Onucanue BJI.

« const string &addr( ); — Anpec bJl. ®opma 3anucu oTIn4Ha 1S Kaxaoro tuma b/l
. const string &codePage( ); — KonoBas cTpanuiia B KOTOpoil Xxpaustcs nanubie b1
« bool create( ); — llpusnak: «Co3ngaBats bJ]».

« bool enableStat( ); — Cocrosinue bJ1: «BkiroucHay.

« bool toEnable( ); — Ilpuznak bJ1: «BximrodaTsy.

 void setName( const string &inm ); — YctanoBka umenu b/l

« void setDscr( const string &idscr ); — YcranoBka onucanus bJI.

« void setAddr( const string &iaddr ); — YcranoBka agpeca b/l.

 void setCodePage( const string &icp ); — YCTaHOBKa KOJIOBOW CTPAHUIIbI XPAHEHHS TAHHBIX B
B.

« void setCreate( bool ivl ); — YcranoBka npusnaka: «Co3znaBatb bJ]».

 void setToEnable( bool ivl ); — Y craHnoBka npu3Haka: « Bkitouatsby.

« virtual void enable( ); — Bxmouenue b/I.

- virtual void disable( ); — Otxmouenue B/I.

« virtual void load( ); — 3arpy3ka b/]I.

- virtual void save( ); — Coxpanenue b/l.

« virtual void allowList( vector<string> &list ); — Cnmcok TabJIUIl, COAEPKAMUXCSA B JTaHHOMN
B/

« void list( vector<string> &list ); — CNHUCOK OTKPBITHIX TaOJIHII.

« bool openStat( const string &table ); — Ilpu3Hak yKa3bIBalOUIM Ha TO, YTO 3alpOLICHHAs
TabJIUIa OTKPHITA.

« void open( const string &table, bool create ); — OtkpeiTHe TaOaUIKBL. Ecou ycraHoBieH
MpU3HaK <create>, TO B Cllyyae OTCYTCTBHUsA Taliuia OyAeT co3aaHa.

« void close( const string &table, bool del = false ); — 3akpeiTiie Tabnuupl. Ecnu yctaHoBiIeH

npusHak <del>, To Tabnuna 6yaeT NOJHOCTHIO YAAJICHA.

«  AutoHD<TTable> at( const string &name ); — [lonkmouenue K TabauIe.

« virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — OtnpaBka
SQL-3anpoca <req> Ha BJl u momyueHue pe3ynbTara B BUJE TaOIHIBI <th/>.

« TTipBD &owner( ); — Tun 6a3bl naHHBIX — Biajaenel qaHnHoi b1,

3amunméHubIe MEeTOAbI:

- virtual TTable *openTable( const string &table, bool create ); — MoaynbHBIN METOI OTKPBITHS
TaOJIULIBI.

« void preDisable( int flag ); — BbI3bIBaeTCS TIepe]l UCKIIOUECHUEM Y314 U3 JUHAMUYECKOTO
Jepena.

« void postDisable( int flag ); — BbI3pIBaeTCA TOCIE HCKIIOUEHUS y3lla U3 JHUHAMUYECKOTO
Jepena.

« void cntrCmdProc( XMLNode *opt ); — OOpaboTka koMaHja HHTepdelica ynpaBieHUs
CHCTEMOH.

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

‘Hacnez[yeTca: OOwexTamu Tabaun Moyieit moacucteMsl «b». ‘
Ily6myHbIEe METOABI:

« TTable( const string &name ); — VIHUIIMaTU3UPYIOIUN KOHCTPYKTOP.

« string &name(); — Vmst TaOIUIBI.

« virtual void fieldStruct( TConfig &cfg ); — Ilonydenue CTpyKTYpbl TaOTUIIBI.

« virtual bool fieldSeek( int row, TConfig &cfg ); — CxanupoBaHue 3anuceil TaOIHIIbI.

- virtual void fieldGet( TConfig &cfg ); — 3anpoc yka3aHHOW 3amucH. 3ampaiidBaemasi 3amuch
OTIpEIeIIICTCS 3HAUCHUSIMU KITFOUEBBIX SYEEK MCXOIHOM 3arucH <cfg>.
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 virtual void fieldSet( TConfig &cfg ); — YcTaHOBKa 3HaY€HUH yKa3aHHOH 3amucu. B cioyuae
OTCYTCTBHSI, 3aIUCh OYJET CO3/IaHa.

- virtual void fieldDel( TConfig &cfg ); — Y nanenue yka3aHHOU 3aITUCH.
« TBD &owner(); — Bl — Bnagenen naHHOM TaOIUIIBL.

3allll/IHIéHHI)Ie METOAbI:

« void cntrCmdProc( XMLNode *opt ); — OO0paboTka koMaHJ uHHTepdeiica ympaBiaeHUS
CUCTEMOM.
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4 Iloacucrema “Coop nannbix” (TDAQS)

[Toacucrema “COop maHHBIX” mpeacTaBiieHa 00beKTOM 1DAQS, KOTOPBIA COACPKUT MOMYJIHHBIC
OOBEKTHl TUIOB HCTOUYHUKOB JaHHBIX 17ipDAQ u o00bexThl OUOIMOTEK IAOJIOHOB MapaMeTpoB
noacuctembl «Coop maHHbIx» TPrmTmplLib. OOBbEKT TUIIOB MCTOYHUKOB ITAHHBIX COACPKUT OOBEKTHI
koHTposiepoB TController u o0bekThl THUIIOB TapamMeTpoB I7ipParam. OObEKTHl THIIOB MapaMeTpPOB
IIPEIOCTABIISAIOTCS MOJYJIEM KOHTpOJUIepa U colepKaT cTpykTypy b/l oTnenbHBIX THIOB mapaMeTpoB
(aHanoroBble, TUCKPETHBIE ...). OOBEKTHl KOHTPOJUIEPOB cojepkaT o0beKThl napametpoB 7 ParamContr.
Kaxip1if mapameTp acColMUpyeTcsi C OHUM U3 TUIOB MapameTpoB. i XxpaHeHHus aTpuOyTOB, apaMeTp
Hacjeayercs OT oObekTa 3HaueHuu 71Value, KOTOpPBIA W COAEPXKUT 3HadeHUs atpudbyroB 7TVal.
bubnuoreka mabIoOHOB MapaMeTpOB JaHHOM MOJCHUCTEMBI COAECPKUT OOBEKTHI 11a0N0HOB TPrmTmpl.
[Tpumep onucaHHON HepapXUUECKON CTPYKTYphl IPUBEAEH Ha puc. 4.

CTaHUKWA CUCmeMAbl cnod

i 't

DAQ

Crol nodcucmen

1 i'_ -:a‘
|
A ;‘ Bubfimuamesxa wabnosos

[digAiarm}[sm&Brd] e

(1ol [l0ad) sy [com]st_open]

Anmpufym | ModynbHeil cnod

-
b -

Puc. 4. Uepapxuueckasi CTpyKTypa MOACUCTEMBbI cOOpa TaHHBIX.

ITogcucrema COIEpKUT THUIBI MCTOYHUKOB JaHHBIX. VICTOUHMKOM MOJKET BBICTYNATh MPAKTUYECKU
mo0asi CYIIHOCTh TPENOCTaBIsioONIas Kakue Ju00 JaHHble. THN HMCTOYHHMKA MOXET JEeNUThCS Ha
OTACJIBbHBIC UCTOYHUKU (KOHTpOJ'IJ'IepBI) B IIpcaciiaX KOHKPETHOI'O THUIIA. Haan/IMep, €CJI1 B3ATHh JAHHBIC U3
oneparonHoii cuctembl (OC), TO TOJA OTAENBHBIM HCTOYHHUKOM MOXHO TOHUMAaTh OMNEPALMOHHYIO
cucremy otaenbHoro K.

HcTtouynuk AaHHBIX (KOHTPOJUIEp) HENIUTCS Jajiee, WIM COJAEpXKUT, mapamerpsl. llog mapamerpom
MOJpa3yMeBaeTcsl Kakas-TO 4acThb MCTOYHHMKA NaHHBIX. B ciiyuae ¢ OC 3710 Oynmer, Hampumep: pacxon
OTepaTUBHON MaMsTH, YaCTOTa MPOLECCOpPa U MHOTO JIPYTUX COCTaBHBIX YaCTEil.

[TapameTp, B CBOIO Oue€pelb, COJCPKHUT aTPUOYTHI, KOTOpbIE M MPEOCTaBISAIOT JaHHbIE. Kpome
OCHOBHBIX JAaHHBIX aTpUOyTaMH MOTYT TIPEAOCTABIATHCS W COMYTCTBYIOIIHME WIN JIETATU3UPYIOIINE
naHHele. B ciyudae Ttoif-ke OC m pacxona mamsTd, aTpuOyTaMHM MOXET MPEAOCTaBIATbCS HE TOJIBKO
3aHATas IaMsATh, a TAK)KE U CKOJIBKO €€ BCEro, CKOIBKO B SWap U T..

HexoTopble peanu3anyuy MCTOYHHKOB JAHHBIX MOTYT HPEIOCTaBIIATH BO3MOXKHOCTH (DOPMHUPOBAHHUS
CTPYKTYpBI IapaMeTpa 1o, paHee pa3paboTaHHBIM, IabIoHaM HapameTpoB. s 3Toi Lenu nmojcucremMa
COJIEP’)KUT OMOMMOTEKH I1a0JIOHOB, KOTOpbIE, B CBOIO OdYepelb, COAepxaT I1aldioHbl mapameTpoB. B
npumepe n3o0pakeHna 6ubauoreka madbaoHoB “base” ¢ mabdiaonamu “digAlrm” u “smplBrd”.

4.1 OobekT noacucremol «Coop nanupix» (TDAQS)

‘HacnenyeT: TSubSYS. ‘
IIyOoiu4uHbIE METOABI:
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 int subVer(); — Bepcus moicCUCTEMBI.
« void subLoad( ); — 3arpy3ka MoJaCUCTEMBI.
 void subSave( ); — CoxpaHEeHHE TTOJICUCTEMBI.

« void subStart( ); — 3amyck NOJCUCTEMBI.

+ void subStop( ); — OCTaHOB MOJCUCTEMBI.

«  AutoHD<TTipDAQ> at( const string &name ); — IloaxiaroueHne K TUITy UICTOUHUKA TaHHBIX.

- string tmplLibTable( ); — VMs Tabmuupl 1 XpaHeHUs a0JI0OHOB MapaMeTPOB IMOICUCTEMBI
«COop maHHBIX».

 void tmplLibList( vector<string> &list ); — CHICOK TOCTYIHBIX MA0JIOHOB IMapaMeTPOB.

« bool tmplLibPresent( const string &id ); — IlpoBepka Ha Hamu4ue 1madI0Ha mapamerpa <id>.
 void tmplLibReg( TPrmTmplLib *lib ); — Peructpanus mabiaona napamerpa <lib>.

« void tmplLibUnreg( const string &id, int flg = 0 ); — YnaleHHe/CHATHE C PETHCTPAINH
mabJioHa napamerpa <id>.
«  AutoHD<TPrmTmplLib> tmplLibAt( const string &id ); — llogkmodeHne K I11abIOHY

napamerpa <id>.

« TElem &elLib(); — CtpykTypa Tabnuipl OMOIMOTEK MIAOJIOHOB MapaMeTPOB.
« TElem &tplE(); — CtpykTypa TaOIUIEI MAOJIOHOB MapaMeTPOB.

« TElem &tplIOE(); — CtpykTypa aTpuOyTOB I1aOJIOHOB TTapaMeTPOB.

« TElem &errE(); — CtpykTypa aTpuOyTa(oB) OIMIMOOK MapaMeTpOB.

4.2 MoayabHblii 00beKT THIA KOHTpoJL1epa (TTipDAQ)

‘Hac.nenyeT: TModule, TElem. ‘

‘HacnenyeTCﬂ: KopueBbiMu 00bekTaMu Moysel noacucreMsl «CO0p AaHHBIXY. ‘
ITy0iu4HbIE MeTOABI:

void modStart( ); — 3amyck MOmyIsl.

+ void modStop( ); — OCTaHOB MOTYyIIS.

« void list( vector<string> &list ); — Cnm1coKk KOHTPOJICPOB.

+ bool present( const string &name ); — IlpoBepka Ha HaM4YMe yKa3aHHOI'O KOHTPOJLJIEpa.

- void add( const string &name, const string &daq db = "*.*" ); — J|06aBUTh KOHTPOJLJIEP.

+ void del( const string &name ); — Y 1aJIUTh KOHTPOJIIEP.

«  AutoHD<TController> at( const string &name, const string &who = "" ); — TlogKIIOUATHCS K
KOHTPOJLIEPY.

« bool tpPrmPresent( const string &name t ); — IlpoBepka Ha HaJMYue YKa3aHHOTO THUIIA
napamerpa.

« unsigned tpPrmTold( const string &name t ); — llonydyeHne MHAEKcAa TUIA MapaMeTPOB IO
UMEHHU.

- int tpParmAdd( const char *id, const char *n_db, const char F*name ); —
JloGaBnieHue/perucTpaliysi TuIa napaMmeTpos.

« unsigned tpPrmSize( ); — Konu4decTBO THUIIOB TapaMeTPOB.

« TTipParam &tpPrmAt( unsigned id ); — Iloay4nTh OOBEKT THIIA TAPAMETPOB.

« virtual void compileFuncLangs( vector<string> &ls ); — 3anpoc mepedHsi S3bIKOB JJIsi
KOTOPBIX peajr30BaHa BO3MOXXHOCTH (DOPMHUPOBAHHS IOJIb30BATEIBCKUX MPOIEIYp, B JITaHHOM
MOJTyJI€.

- virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ),
— Komnuisiuus/HacTpoiika Mojb30BaTeabCKol (YHKLIUU HA MOJJIEPKUBAEMOM MOJYJIEM SI3bIKE
porpaMMupoBaHus <lang> U UCXOJHOM TEKCTE MPOLEAYphl <prog_text>, UCXO0Jsd U3 MapamMeTpoB
npouenypsl <fnc_cfg>. Pe3ynbratom siBisieTcs agpec K MOATOTOBICHHOMY OOBEKTY (DYHKITUH.

gaHH/IIIIéHHbIe METOAbI:

« void cntrCmdProc( XMLNode *opt ); — OOcnyxuBanue KoMaHJ HHTepdeiica KOHTPOIS
CUCTEMBI.

« virtual TController *ContrAttach( const string &name, const string &daq db ); —
[Nonkmtouenue KoHTpoIIepa. OO3aTeNbHO MepeorpeeseTcs] B TOTOMKE MOTYJIS.
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4.3 O0obekT koutpoiepa (TController)

‘Hac.nezlyeT: TCntrNode, TConfig. ‘
‘HacnenyeTcﬂ: OO0beKkTaMu KOHTPOJIEPOB MOAYIEH mojacucteMbl «COOp TaHHBIXY. ‘
IMy0au4HbIE METOABL:

« TController( const string &name c, const string &daq db, TElem *cfgelem ); —
Nuannmanu3upyromui KOHCTPYKTOp KOHTpOJLIEpa.

. const string &id(); — Unentuduxatop KOHTpoJIEpa.

« string name(); — Vms KoHTpoOIIEpa.

« string descr(); — Omnucanue KOHTpOJIEpa.

« string DB( ); — Wwmsa B]] sx3eMisipa KOHTpoJiepa.

« string tbl(); — Vms Tabnuipl 6a3bl JaHHBIX IK3EMIUISIpa KOHTPOJLIEpA.

« string fullDB( ); — TloiHOE UMs TaOJIHIIBI SK3EMIUISIpA KOHTPOJIIEpa.

« void setName( const string &nm ); — Y CTaHOBUTb UMsI KOHTPOJLIEPA.

« void setDescr( const string &dscr ); — Y CTaHOBUTb OIMCAHNE KOHTPOJIIIEPA.
« bool toEnable(); — llpusnak «Bxirodats KOHTPOIIEPY.

« bool toStart(); — IlpusHak «3ammyckaTb KOHTPOJJIEPY.

« bool enableStat(); — Coctosane «Bximouen».

« bool startStat(); — CoctosiHHE «3amyIIeH.

- virtual void load( ); — 3arpy3ka KoHTpoJUIEpa.

« virtual void save( ); — CoxpaHeHHE KOHTpOJIEpa.

« void start( ); — 3aImycK KOHTpOJIIEpa.

« void stop( ); — OcTaHOB KOHTpOJUIEpA.

« void enable( ); — BxiroueHne KOHTpoJILIepa.

« void disable( ); — OTkII0YEeHUE KOHTPOJLIEPA.

« void list( vector<string> &list ); — Cnucok mapamMeTpoB B KOHTPOJLIEpE.

« bool present( const string &name ); — IlpoBepka Ha HAIMYUE TTapaMeTpa <name>.

« void add( const string &name, unsigned type ); — JloOaBneHue mapamerpa <name> TUNA
<lype>,

« void del( const string &name, bool full = false ); — Ynanenue napamerpa <name>. Ecin
yKaszaHo nozie <ful/> to koHTposuiep OyAeT yaanéH MOIHOCTHIO.

«  AutoHD<TParamContr> at( const string &name, const string &who = “th _contr” ); —
[Tonkmouenue kK mapaMeTpy KOHTpoIiepa <name>.

« TTipDAQ &owner(); — Tunm wucTroyHWMKAa NaHHBIX (MOIYyJb) — BJaACNell JaHHBIM
KOHTPOJIJICPOM.

3amuménnbie aTpUdyTHI:

« bool en_st; — Ilpuznak «BxioueHo».
« bool run_st; — IlpusHak «3amymieHo».

3allII/IHIéHHI)Ie METOAbI:

« virtual void enable (' ); — Bxirouenue konTposiepa. [lepexBaTsiBaeTcs MOTOMKOM.

- virtual void disable (' ); — OtkitoueHune koHTposuiepa. [lepexBarbiBaeTcs MOTOMKOM.

 virtual void start (); — 3amyck koHTpoJuiepa. [lepexBaTbIiBaeTCsl MOTOMKOM.

« virtual void stop (), — OctaHoB koHTpouiepa. [lepexBaTsiBacTCsS MOTOMKOM.

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

CO3JIaHMsI/OTKPBITHS HOBOT'O MapaMeTpa.

« void cntrCmdProc( XMLNode *opt ); — OOcnyxuBaHue KoMaHI HHTep(eiica ympaBieHHS
CUCTEMOII.

- void preDisable(int flag); — Bp13piBaeTcs miepel OTKIIOYEHUEM OT TUHAMUYECKOTO IepPEeBa.

« void postDisable(int flag); — BbI3pIBaeTCs MOCIIC OTKIIOUYECHUEM OT JUHAMHUYECKOTO JepeBa.

4.4 OovekT THNA napameTpoB (TTipParam)

‘Hac.ﬂez{yeT: ‘T Elem. ‘
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IIyOoiu4uHbIE METOABI:

« TTipParam( const char *id, const char *name, const char *db ); — VIHUIMATU3UPYIOIIHIA
KOHCTPYKTOP.

ITy0nu4nbIe aTpHOYTHI:

. string name; — Vmsi THIa mapameTpa.
«  string descr; — OnucaHue THIIA TapaMeTpa.
- string db; — B]] Tuna mapamerpa.

4.5 O0bexT napamerpa puzndeckoro ypous (TParamContr)

‘Hac.nenyeT: TConfig, TValue. ‘

‘HacnenyeTCﬂ: OObexTamu mapaMeTpoB Moayieit moacucteMbsl «COOp TaHHBIXY. ‘
ITy0iu4HbIE MeTOABI:

« TParamContr( const string &name, TTipParam *tpprm ); — VHuIuanu3upyronmn
KOHCTPYKTOP.

- const string &id(); — Unentuduxartop napamerpa (muudp).

« string name(); — Vms napameTpa.

- string descr(); — Onucanue napamerpa.

« bool toEnable(); — llpuznak «BxiroyaTs mapameTp.

« bool enableStat() — CoctosiHue «Bxitouen».

« void setName( const string &inm ); — Y cTaHOBKa UMEHH TlapameTpa.

« void setDescr( const string &idsc ); — Y cTaHOBKa OIMCAaHUs TapaMeTpa.

« TTipParam &type(); — Tun napamertpa.

« virtual void enable( ); — BxaouuTh mapamerp.

« virtual void disable( ); — OTKIIOYHUTH apameTp.

- virtual void load( ); — 3arpy3uTh napamerp.

« virtual void save( ); — CoxpaHHUTb mapamerp.

« bool operator==( TParamContr & PrmCntr ); — CpaBHEeHHUE TapaMETPOB.

«  TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBaHue napamerpa.
« TController &owner(); — KonTposuiep — Biajiener napamerpa.

3amunménubie MeTOAbI:

« void cntrCmdProc( XMLNode *opt ); — OO6cnyxuBaHue KoMaHA HHTepdeiica ynpaBieHHS
CUCTEMO.

« void postEnable( int flag ); — BpI3bIBaeTCs MOCIE BKIIOYECHUS y3/1a B TUHAMUYECKOE ACPEBO.

« void preDisable( int flag ); — BpI3bpIBaeTCS Mepea OTKIIOYECHUEM y3JIa OT JHHAMHUYECKOTO
Jepena.

« void postDisable( int flag ); — BbI3pIBacTCS MOCIE OTKIIOYCHHEM Y3Jia OT JUHAMUYECKOTO
Jepena.

« void viGet( TVal &val ); — BrbI3bIBaeTcs Npu 3anpoce 3HaYCHUs1 aTpUOyTa rmapamerpa.

4.6 OobexT 3Hayenus (TValue)

‘HacneuyeT: TCntrNode, TValElem. ‘

‘Hac.ﬂenyeTcn: TParamContr. ‘
IIy6anyHble METOBI:

« void vIList( vector<string> &list ); — IloryueHue crnucka aTpuOyTOB.
 bool viPresent( const string &name ); — [IpoBepka Ha HATMYUS YKa3aHHOTO aTpuOyTa.
«  AutoHD<TVal> vIAt( const string &name ); — IloaxknroueHue K aTpuoyTy.

3amuméHHbIe METOABI:

« void cntrCmdProc( XMLNode *opt ); — OOpabGoTka KoMaH] HHTepdeiica ynpaBiIeHHs



19

CUCTEMO.
« TConfig *vICfg() — llonydyenue cBs3aHHOTO OOBEKTa KOH(UTypanuu. Eciam Bo3Bpamaercs

NULL T0 0oTCYyTCTBYET CBSI3aHHBII O0BEKT KOHPUTYpaIUH.

« void setVICfg( TConfig *cfg ); — YcTaHOBKa CBSI3aHHOTO 00beKTa KOH(UTYypaluu <cfg>.

« bool viElemPresent( TElem *ValEl ); — IlpoBepka Ha Hanuuue d1emMeHTa aTpuOyToB <ValE[>.
« void viElemAtt( TElem *ValEl ); — Iloaxmouenue CTPYKTYphI TaHHBIX <ValE[>.

« void viElemDet( TElem *ValEl ); — OTKI104eHNE CTPYKTYPBI JaHHBIX <ValEl>.

« TElem &viElem( const string &name ); — llomyduTb CTPYKTYpy HaHHBIX TO €€ HMEHH
<name>.

« virtual void viSet( TVal &val ); — VYupexnaromas (QyHKIUS YCTaHOBKHU 3HAYEHUS.
Hcnonb3yeTcs ans npsaMoit (CHHXpOHHOM) 3aMUCH.

« virtual void viGet( TVal &val ); — VYupexnaromas (QYHKIUS TOTYICHHs 3HAYCHUS.
Hcnonb3yetcs ast npaMoro (CHHXpOHHOTO) YTEHUS.

- virtual void viArchMake( TVal &val ); — YBenomistomas QyHKIUS O CO3IaHUU apXuBa IS

atpubyra <val>. Hcnomp3yeTcst A HACTPOMKH CO3/IaHHOTO apXuBa, B COOTBETCTBUH C
0COOCHHOCTSIMH UCTOYHUKA JIAHHBIX.

4.7 OobexT aTpuodyra (TVal).

‘HacnenyeT: ‘T CntrNode. ‘
JMannbie: [Jononaurensubie ¢iaru k 00bekty TFId (enum TVal::AttrFlag):

« DirRead — ¢nar npsiMoro uYTeHHs 3HAUCHUS;
«  DirWrite — nar npsMoi 3aIMCcH 3HaYEHUSI.

3HaueHUs OMUOKY 7S pa3IMYHBIX TUTIOB JaHHBIX (define):

« EVAL BOOL — 3nauyenue ommoOKH JIoTHIeckoro (2);

« EVAL INT — 3nauenue omubku menoro (-2147483647);

- EVAL REAL — 3nauenue ommbOku BemecTBeHHOro (-3.3E308);
« EVAL STR — 3unauenue ommbku ctpokoBoro ("<EVAL>").

IIy0anyHbIe METOBI:

« TVal(TFld &fld, TValue *owner); — VHUIManU3anus Kak XpaHWIAIIE THHAMUYCCKUX JTaHHBIX.
- TVal(TCfg &cfg, TValue *owner); — VHunmanuzamusi Kak OTpaK€HHE CTATHUECKUX TaHHBIX
(BII).

« const string &name(); — VM aTpudyra.

« TFld &fld(); — Omnmcarenb CTpYKTypHI aTpuOyTa.

« string getSEL( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHs] BLIOOPOYHOTO
TUIIA Ha yKa3aHHoe BpeMs <tm>. Eciiu NULL To BO3BpaTuTCs MOCIIEIHEE 3HAUCHHUE.

 string getS( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHUS] CTPOKOBOTO THTIA
Ha yka3za"Hoe BpeMs <tm>. Eciiu NULL 10 BO3BpaTUTCs MOCIIEIHEE 3HAYCHHUE.

« double getR( long long *tm = NULL, bool sys = false ); — 3amnpoc 3Ha4eHUsI BEIIECTBEHHOTO
TUMAa Ha yKkazaHHoe Bpems <tm>. Eciu NULL To Bo3BpaTUTCs MOC/IEIHEE 3HAUCHHUE.

. int getl( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHs I[IETIOTO THUIA Ha
ykazanHoe BpeMs <tm>. Eciiu NULL To Bo3BpaTuTCA nociieIHee 3Ha4YCHHE.

« char getB( long long *tm = NULL, bool sys = false ); — 3anpoc 3Hau€HUs JIOTUYECKOTO TUTIA
Ha yka3za"Hoe BpeMs <tm>. Eciim NULL To BO3BpaTUTCS MOCIIEIHEE 3HAUCHHUE.

« void setSEL( const string &value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4E€HUs
BbIOOPOYHOTO THNA <value>.

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

« void setR( double value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HAYCHHS
BEIIECTBEHHOI 0 THIa <value>.

« void setl( int value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HAYCHHS IIEJIOTO THUTIA
<value>.

- void setB( char value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4YCHHS
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JIOTUYECKOro Tumna <value>.

«  AutoHD<TVArchive> arch(); — IlonyueHune acCOUMUPOBAHHOTO CO 3HAUCHHEM apXHBa.

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

3allllflllléﬂl-ll)le METOAbI:

« void cntrCmdProc( XMLNode *opt ); — OO0paboTka koMaHJ uHHTepdeiica ympaBiaeHUS
CUCTEMOM.

« void viSet( ); — Ynupexnaromias (yHKIUsS YCTAaHOBKM 3HaueHUs. Vcromb3yeTcs mis mpsamoit
3aIHCH.

« void vIGet( ); — Yupexmaromnias GyHKIUS MOTydYeHUs 3Ha4eHHs. Mcnonb3yercs st mpsiMoro
YTCHHUSI.

4.8 O0bekT 0M0IMOTEKH MA0J0HOB NapMeTpoB nojacuctemMsl “DAQ” (TPrmTmplLib)

‘HacnenyeT: TCntrNode, TConfig. ‘
IIyOoiu4uHbIE METOABI:

« TPrmTmplLib( const char *id, const char *name, const string &Ilib db ); —
Nuannuanu3upyronumi KOHCTPYKTOP.

- const string &id( ); — Unentudukarop OMOINOTEKH.

. string name( ); — Vmst OubGamoTexu.

+ string descr( ); — Onucanue OHOINOTEKH.

« string DB( ); — B]] ax3emIuisipa OuOIMOTEKH.

« string tbl( ); — Tabnuna b/] sx3emiusipa OMOIHOTEKH.

- string fullDB( ); — onusrii anpec Tabmuisl B/ ax3eMiisapa OuOINOTEKH.

« bool startStat( ); — llpusnak «bubnnoTeka 3amyieHa.

« void start( bool val ); — 3amyck/ocTaHOB OUOTUOTEKH.

 void load( ); — 3arpy3ka OUOIMOTEKH.

+ void save( ); — CoxpaHeHre OMOINOTEKH.

- void list( vector<string> &ls ); — Cnucok mab0HOB B OMOIHOTEKE.

« bool present( const string &id ); — IlpoBepka Ha mpUCyTCTBHE madioHa <id> B OMOIMOTEKE.

«  AutoHD<TPrmTempl> at( const string &id ); — Iloaxmrouenue k mabnony <id>.

« void add( const char *id, const char *name = "" ); — Jlo6aBnenue mabnona <id.name> B
OuOINOTEKY.

« void del( const char *id, bool full del = false ); — Y nanenue mabnaoHa <id> u3 OMOTNOTEKH.

« TDAQS &owner(); — Ob6bekT — noacuctema “DAQ”, Bnaaenen OMOIHMOTEKH.

3amuméHHbIe METOABI:

- void cntrCmdProc( XMLNode *opt ); — OOpabGoTka KoMaHJ HHTepdeiica ynpaBiIeHHs
CUCTEMOM.

« void preDisable( int flag ); — BbI3bpIBaeTCs Mepea OTKIOYECHUEM y3JIa OT JHHAMHYECKOTO
Jepena.

« void postDisable( int flag ); — BbI3pIBacTCS TOCIE OTKIIOYCHHEM Y3Jia OT JUHAMUYECKOTO
Jepena.

4.9 O6bexT maodaona napmeTpoB nojacucremsl “DAQ” (TPrmTempl)

‘HacnenyeT: ‘TFunction, TConfig. ‘

Jaunbie:  JlomomuutensHble  ¢marm kK oObekry  artpubyra  pyHkmuum IO (enum
TPrmTempl::10TmplFIgs):

« AttrRead — aTpulyT TOJBKO Ha YTCHHUE;

« AttrFull — aTtpuOyT C OJHBIM JIOCTYTIOM;
«  CfgPublConst — myOnu4yHasi TOCTOSIHHAS,
«  CfgLink — BHEIIHSS CBSI3b;
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«  LockAttr — 3a010KUpOBaHHBINA aTPUOYT.
ITy0iu4HbIE METOABI:

« TPrmTempl( const char *id, const char *name = "" ); — VHUIMaIU3UPYIOLUIUIl KOHCTPYKTOP
mabJoHa.

« const string &id( ); — Vneatudukarop mabdioHa mapamerpa.

«  string name( ); — VIms mabnoHa napamerpa.

- string descr( ); — Onucanue madoHa mapameTpa.

. string proglang( ); — S13bIk IporpaMMUpOBAHUS MIA0JIOHA TTapaMeTpa.

- string prog(); — Ilporpamma ma0i0Ha napamerpa.

« void setName( const string &inm ); — Y cTaHOBKa UIMEHH 11a0JI0HA TapaMeTpa.

« void setDescr( const string &idsc ); — Y cTaHOBKa onucaHus 111a0JI0OHA ITapaMeTpa.

 void setProgLang( const string &ilng ); — YcTaHOBKa si3bIKa MPOTPAMMUPOBAHUA I1a0JIOHA
napamerpa.

- void setProg( const string &iprg ); — Y cTaHOBKa IpOrpaMMBbl 1a0JIoHa apaMeTpa.

- void setStart( bool val ); — Ilyck/ocTanoB mabioHa mapameTpa.

+ void load( ); — 3arpy3ka mabjgoHa napamerpa.

 void save( ); — CoxpaHeHue 1madiioHa rnapamerpa.

«  AutoHD<TFunction> func(); — Iloakmouenue Kk GyHKIIUN, CHOPMUPOBAHHON MIAOIIOHOM.

«  TPrmTmplLib &owner( ); — OObekT OMOIMOTEKHN AOIOHOB — BiIaelel] madaoHa.

3amunéHabIe MeTOAbI:

- void prelOCfgChange(); — OO0paboTka yBEAOMJICHHS MPO MOIU(DUKAINIO MapaMeTpPOB
11a0JIOHHON QYHKINU.
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5 Iloacucrema “Apxusbi” (TArchiveS)

[Toncucrema «ApxuBbl» TmpeacTaBieHa 00beKTOM TArchiveS KOTOpbI COIEpPKHUT, HAa YpOBHE
MOJICUCTEMBI, MOJIYJbHbIE OOBEKTHl THMOB apxuBatopoB TTipArchivator. Kaxaplii o00BEKT THIA
apxuBaTopa COJEPKHUT OOBEKTHI apxXuBaTOpoB coodbmienuid TMArchivator u apxXuBaTOpoB 3HAYCHHI
TVArchivator. Kpome 3TOoro oOBEKT MOJCHUCTEMBI apXUBBI COJCPKUT METOABl apXHUBa COOOIIECHUH U
00BekThl apxuBOB 3HaueHWUH TVArchive. O0bektr apxuBa 3HaueHudt TVArchive comepxur Oydep
3HAYCHUH, MyTEM HacienoBaHus oobekTa Oydepa TValBuf. s cBs3u apxyBa 3HaYCHUH C apXUBaTOpaMu
npeaHa3HayeH 00beKT aneMenTa 3HaueHus TVArchElL DToT 00bekT conepKHUTCs B apXUBaTOpPe M HAa HErO
ccpitaeTcst apxuB. CTpyKTypa MOJCUCTEMBI «APXMBBI» MPEACTaBIE€HA Ha puC. 5.

o Yy

Oemo
CTaHuWA _ )
- CucmesRbil ool

Apxbﬂ\ Cnod nodcucmen
CPULoad_load
) ADxLE 3H SHBHUL )

FoomooTy

StatErrors

Tun Apxusamops

Apeusamop (coobu Ani )
ModyneHLII crod |

Puc. 5. Uepapxuuecka CTpyKTypa IOJCUCTEMBI apXUBOB.

[Toncucrema «ApxuBbl». COOEpKUT MEXaHHU3Mbl apPXUBUPOBAHMUS COOOUIEHMH M 3HAYEHUH.
HenocpeacTBeHHO cofepKuT apxuB cooOlieHuil BMecte ¢ ero oypepom. Coaep>KUT METOABI AOCTyNa K
apXuBaM 3HauY€HUM U apXUBaTOpaM 3HAYEHMH M cooOiieHuil. Kpome 3TOro BHINOIHAET 33auy aKTUBHOI'O
cOopa JaHHBIX W3 HCTOYHMKOB 3HA4YECHUH IJI1 apXMBOB 3HAYEHMH, a TAKXKE apXUBUPOBAHHUE apXuBa
COOOIICHUH IO apXUBATOPaM.

ApxuB 3HaueHuil (TVArchive) comepxut Oydep (TValBuf) nns mpomexyToduHOTro HaKOIUIEHHS
3HAYEHUN nepesl apXuBUpoBaHUEM. CBsI3pIBA€TCA ¢ UCTOYHUKOM 3HAYEHUM B JIMIIE N1apaMETPOB CUCTEMBI
OpenSCADA B akTHBHOM WJIM MAacCUBHOM pE&XHMME, a TakKKe C JPYTMMHM HMCTOYHHKAMHM B HACCHUBHOM
pexxume. J[ns apXxuBHpOBaHUS Ha (U3UUECKUE XPAHWIMILA CBA3BIBACTCS C apXMBAaTOpaMU 3HAYCHUH
pa3IMYHBIX TUIIOB.

O6bexT Oydepa TValBuf comepkut maccwB 3HaueHHMA OCHOBHBIX THUTOB cucteMbl OpenSCADA:
CTpOKa, IIeJIoe, BelleCTBeHHOe U jornyHoe. [loanepkuBaercss XpaHeHHEe 3HAUCHUN B PEKUMax >KECTKOM,
MATKOW CETKM M PEKHME CBOOOMHOTO aocTyma. [IpeaycMoTpeH, Takke, peXUM BPEMEHH BBICOKOTO
paspenieHus: (MUKpOceKyHibl). Mcmonb3yeTcs Kak JUisi HEOCPEICTBEHHOTO XpaHEHHs OOJIbIINX MACCHBOB
3HA4YEeHUH, TaK U JJIs1 OOMEHa C OOJBIIMMHI MaCCUBAaMH METOJIOM TTOKaPOBOTO JOCTYTIA.

KopnueBoii o0wekr monyns mnoacuctembl «ApxuBbl» (TTipArchivator) comepkuT WHPOPMAIHIO O
KOHKPETHO B3ATOM THUIIE MOAYJIA. B pamMkax OTHENbHBIX MOMIYJIEH MOXET Pealu30BhIBATh COOCTBEHHBIC
obmeMoaynpHble (QYyHKIMU. B oO0mmiem, I MoIyleid ASTOro THIa, COIEPKHUT METOABl JO0CTyna K
XpaHWIHIIAM 3HAYCHUI U COOOIIEHUH.

OOmwexT apxuBaropa coobmenuii (TMArchivator) coaepXKUT KOHKPETHYIO PEaH3alHi0 XPaHWIHIIA
coobmieHuit. B o0miem, Ui apXuUBaTOpPOB COOOIICHHH, MpemocTaBisiercs uHTepdeic mocTyma K
pcajm3anui MEXaHu3Ma apXuBUPOBaHUs, B MOAYJIAX.

OO0bexT apxumBatopa 3HadeHH (TVArchivator) comepXUT KOHKPETHYIO peaju3allfio XPaHHINIIA
3HaueHuil. B o0iem, Ans apXuBaTOpOB 3HAYCHHM, MPEAOCTABIsIeTCS HHTEPQEIC AOCTyIa K peaan3aiun
MCXaHHU3Ma apXUBUPOBAHUA N HA3BHAYCHHUEC ApXHUBOB 3Ha4YeHUN Ha O6CJ'Iy>KI/IBaHI/Ie aApXuBaTOPOM.
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OObekT anmementa apxuBa TVArchEl cBs3piBaeT 00BEKTHI apXUBOB C apxuBaTopamu. Mcronb3yetcs
JUIs OCTyNa K apXuMBaTtopaM W3 apXuBa, a TaKXKe K apXuBaM M3 apXuBaTopa, T.€. I MEPEeKpECTHBIX
BBI30BOB.

5.1 O6bekT noacucremnl «ApxuBbD> (TArchiveS)

‘Hac.nez[yeT: ‘SubSYS. ‘
Iy61u4HbIE METOABI:

+ int subVer(); — Bepcus OACUCTEMBI.
- int messPeriod( ); — Ilepnon apxuBupoBaHue cooOmIeHHI U3 Oydepa (cekyHn).
« int valPeriod( ); — llepuon cOopa 3HaUYECHUM JIsl aKTUBHBIX apXUBATOPOB (MHJITUCEKYH).

« void setMessPeriod( int ivl ); — YcTraHoBKa nepuoa apXuBUPOBaHMs cooOmeHni u3 Oydepa
(cexynpm).

« void setValPeriod( int ivl ); — YcraHoBka mnepuoaa cOopa 3HAYCHHWH I AKTUBHBIX
apXUBaTOPOB (MUJUIUCEKYHN).

+ void subLoad( ); — 3arpy3ka MmojCUCTEMBI.

« void subSave( ); — CoxpaHeHHE MOJICUCTEMBI.

+ void subStart( ); — 3armycKk MoJACUCTEMBI.

- void subStop( ); — OCTaHOB TIOJICUCTEMBL.

« void valList( vector<string> &list ); — Cnucok apXxuBOB 3HAUYECHUI B IMOJICUCTEME.

« bool valPresent( const string &iid ); — IlpoBepka Ha HaTM4ne apXuBa 3HAYCHUHN <iid>.

« void valAdd( const string &iid, const string &idb = "**" ); — JlobaBneHHEe HOBOTO apXHBa

3HaYeHUH <iid>.
« void valDel( const string &iid, bool db = false ); — Y nanenue apxuBa 3Ha4eHUN <iid>.

«  AutoHD<TVArchive> valAt( const string &iid ); — lloaxknioueHue/o0paiieHne K apXuBy
3HaYeHUH <iid>.
« void setActValArch( const string &id, bool val ); — YcraHoBka apxuBa <id> B aKTUBHOE

cocTosiHMe <val>. AKTUBHBINA apXuB OyJIeT 0OecreunBaThCs MEPUOAMUYECKUM MOTOKOM 3HAYCHHIA
(onpenensieTcs NEPUOTUIHOCTHIO APXUBA) MOJCHCTEMOH.

«  AutoHD<TTipArchivator> at( const string &name ); — Ilogkmouenne/oOpaiieHue K THITY
apxuBaropa (Moayi) <name>.

« void messPut( time_t tm, const string &categ, TMess::Type level, const string &mess ); —
[Tomemnienue 3HaueHUst <mess> ¢ ypoBHeM <level> xateropuu <categ> u Bpemsi <tm> B Oydep, a
3aTeM B apXUB COOOIIIEHUH.

« void messPut( const vector<TMess::SRec> &recs ); — Ilomelienue rpymnmpl 3HaYCHUN <recs>
B Oydep, a 3aTeM B apXUB COOOIICHUH.

« 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 3HaueHuil <reqs>
3a yKa3aHHbIM NEpUOA BpeMeHu <b tm>, <e tm> nans yKa3aHHOM KaTeropuu (mo mIabJIOHY)
<category> 1 ypoBHsl <level> u3 apxuBaropa <arch>.

- time_t messBeg( const string &arch = "" ); — Hadano apxuBa cOOONICHHUN B LIEJIOM WM JUIS
yYKa3aHHOTO apxXxuBaTopa <arch>.
- time_t messEnd( const string &arch = "" ); — Koner apxuBa COOOIIEHUN B IIEIOM WIH IS

YKa3aHHOI'O apxuBaTopa <arch>.

« TElem &messE(); — Ctpykrypa b]l apxuBaTtopoB cooOLIeHUH.
« TElem &valE(); — Ctpykrypa b/l apxuBaTopoB 3HaueHUH.

« TElem &aValE(); — Ctpykrypa b/l apXxuBOB 3HaUEHUH.

ITy0niuuHbIe aTpHOYTHI:

. Static int max_req mess;, — MaKCUMaIbHBIM pa3Mep 3ampoca COOOIIEHUH (10 YMOIYaHUIO
3000).
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5.2 O0bekT apxuBa 3HadyeHuii (TV Archive)

‘HacneuyeT: ‘T CntrNode, TValBuf, TConfig ‘
JManubie: Pexxum coopa manHbix/uctodnuk (struct — TV Archive::SrcMode):

« Passive — TaCCHBHBIN peXUM cOOpa TaHHBIX, ICTOYHUK CAMOCTOSITEIIHHO MTOMEIIACT JaHHbIC B
apXWB,

 PassiveAttr — TmacCUBHBIA peXUM cOOpa JaHHBIX y aTpuOyTa mapamerpa, aTpulyT mapaMmerpa
CaMOCTOSITEIILHO TTOMEIIIACT IaHHBIC B APXUB;

« ActiveAttr — axTUBHBIN pexuM cOopa TaHHBIX y aTpuOyTa mapamerpa, aTpuOyT mapamerpa
MIEPUOIMYECKHU OTIPAIIUBACTCS IOJCHCTEMON «APXUBBI;

ITy0iu4HbIE METOABI:

« TVArchive( const string &id, const string &db, TElem *cf el ); — VHunuanu3upyronmi
KOHCTpYKTOp apxuBa. I'ne <id> — wunentudukarop apxusa, <db> — BJ| nns xpaHenus u
<cf el> — crpykrypa BJl apXxvBOB 3HaYCHUIA.

. const string &id( ); — Uaentudukatop apxusa.

. string name( ); — VMs apxuBa.

 string dscr( ); — OnucaHue apxuBa.

« SrcMode srcMode( ); — PexuM CBS3bIBaHUS C HICTOYHUKOM JAHHBIX.

- string srcData( ); — IlapaMeTpbl UICTOYHUKA JAHHBIX, B CIIy4ae peXHMa JIOCTYyIa K mapamMeTpy
3TO aJipec mapamerpa.

« bool toStart(); — llpusHak: «3amycKaTh apXuB IPHU BKIIOUEHUNY.

« bool startStat( ); — CocTosiHue: «ApXUB 3aIyIICH.

- string DB(); — Anpec b/] apxuBa 3HaueHU.

« string tbl( ); — Tabnuna b/ apxuBa 3naueHUi.

« string fullDB( ); — Ilonnoe ums tabaunpsl b/l apxuBa 3HaUCHUH.

« long long end( const string &arch = BUF ARCH NM ); — BpeMs OKOHYaHUS apXHBa B LIETTOM
(arch="") unu ykazanHoro apxuBaropa, oydepa (arch="<bufer>").

- long long begin( const string &arch = BUF ARCH NM ); — Bpewms Hauana apxuBa B IICJIOM
(arch="") unu ykazanHoro apxuBaropa, oydepa (arch="<bufer>").

« TFld::Type valType( ); — Tun apXxuBUpyeMOro 3HaAYCHUSI.

« bool hardGrid(); — Vcnonb30BaHue KeCTKON CETKU B Oydepe apxusa.

« bool highResTm( ); — Vcnonb30BaHue BBICOKOTO pa3pellieHusi BpeMeHH B Oydepe apxuBa
(MUKPOCEKYH/IBI).

. int size( ); — Pa3mep Oydepa apxuBa (eIUHUIIBI).

« long long period( ); — llepuoanunocTs Oydepa apxuBa (MUKPOCEKYH]T).

« void setName( const string &inm ); — Y cTaHOBKa IMEHHU apXHBa.

« void setDscr( const string &idscr ); — Y cTaHOBKa ONUCAHUs apXUBa.

 void setSrcMode( SrcMode VI, const string &isrc = "" ); — YcTaHOBKa peXrMa CBSI3bIBAHUS C
WCTOYHUKOM JIaHHBIX.

« void setToStart( bool vl ); — Y craHOBKa IpHU3HAKA: «3aMyCKaTh apXHUB MPHU BKIIOYCHUN.

« void setValType( TFld::Type vl ); — YcTaHOBKa THIIa apXUBUPYEMOTO 3HAYCHUSI.

« void setHardGrid( bool vl ); — Y cTaHOBKa UCTIOJIb30BAHUS JKECTKON CETKH B Oydepe apxuBa.

- void setHighResTm( bool vl ); — Y cTaHOBKa UCIIOJIb30BAHUS BBICOKOT'O pa3pellieHUsl BpEMEHH B
Oydepe apxuBa (MUKPOCEKYH/IBI).

- void setSize( int vl ); — YcraHoBKa pa3mepa Oydepa apxuBa (eTUHHII).

« void setPeriod( long long vl ); — Y cTaHOBKa NepuOANYHOCTH Oy(depa apxuBa.

« void load(); — 3arpy3ka apxuBa.

- void save( ); — CoxpaHeHue apxusa.

« void start( ); — 3amyck apxuBa.

« void stop( bool full del = false ); — OcraHoB apx¥Ba, ¢ IOJHBIM yaaneHueMm <full del>.

« void getVal( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int
limit = 100000 ); — 3anpoc kaapa 3HaueHuil <buf> 3a BpeMs oT <beg> 1o <end> U3 yKa3aHHOTO
apxuBatopa <arch>, 0ydepa (arch="<bufer>") wim Bcex apXxuBaTOpOB MO MEpE MaJCHUS KauecTBa
(arch=""), c orpanuuenuem pa3zmepa 3anpoca B </imit> 3anucei.
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. string getS( long long *tm = NULL, bool up ord = false, const string &arch = "" ); — 3anpoc
OJHOTO 3HAYCHMSA CTPOKOBOIO THIIA 3a BpeMA <{m> M IIPU3HAKOM MPUTATHMBAHUSA K BEPXY
<up_ord> w3 ykazaHHOTO apxuBaropa <arch>, 0ydepa (arch="<bufer>") unu Bcex apxmBaTOpOB
o Mepe majieHus kadecrna (arch="").

« double getR( long long *tm = NULL, bool up_ord = false, const string &arch = ""); — 3anpoc
OJIHOTO 3HA4YeHMsI BEIIECTBEHHOTO THUIA 3a BpeMsl <{m> W MPU3HAKOM MPHUTIATUBAHUS K BEpXy
<up ord> w3 ykazaHHOro apxuparopa <arch>, 0ydepa (arch="<bufer>") wim Bcex apxuBaTopoB
o Mepe majieHns kayecta (arch="").

- int getl( long long *tm = NULL, bool up_ord = false, const string &arch = "" ); — 3anpoc
OJIHOT'O 3HAYEHHUS LIEJIOTO TUIIA 33 BpeMs <fm> U NPU3HAKOM IPUTATUBAHUS K BepXy <up ord> u3
yKa3aHHOTO apxuBaropa <arch>, Oydepa (arch="<bufer>") unm Bcex apxuBaTOPOB MO Mepe
najgeHus kadectsa (arch="").

« char getB( long long *tm = NULL, bool up ord = false, const string &arch = "" ); — 3anpoc
OJTHOTO 3HAYCHHS JIOTHYECKOrO THIA 3a BpeMs <{m> W NPU3HAKOM TMPUTSATHBAHHS K BEPXY
<up_ord> w3 ykazaHHOTO apxuBaropa <arch>, Oydepa (arch="<bufer>") unu Bcex apxmBaTOpOB
o Mepe majeHus kadecrna (arch="").

« void setVal( TValBuf &buf, long long beg, long long end, const string &arch ); — 3arpy3ka
KaJpa 3HaueHUN <buf> 3a Bpems oT <beg> n0 <end> B yKazaHHBIN apxuBatop <arch>, 0ydep
(arch="<bufer>") unu Bce apxuBatopsl (arch="").

« void getActiveData(); — Onpocutb HMCTOYHUK JaHHBIX. M CMONB3yeTCs MOACHUCTEMOM st
MEPUOANYECKOTO COOpe TaHHBIX AKTUBHBIMU apXHUBAMHU.

« void archivatorList( vector<string> &ls ); — CHUCOK apXHBaTOPOB KOTOPBIMH OOCITYKHUBACTCSI
apXuB.

« bool archivatorPresent( const string &arch ); — IlpoBepka apxuBaTopa Ha OOCTy>KHBaHUE
JTAHHOTO apXHUBa.

- void archivatorAttach( const string &arch ); — llogkmoyeHne JTaHHOTO apxXxuWBa Ha
00CITy)KUBaHHE YKa3aHHBIM apXUBAaTOPOM.

« void archivatorDetach( const string &arch, bool full = false ); — OTkIIOYeHHE TAHHOTO
apx#Ba OT 00CITy)KHBaHUE YKa3aHHBIM apXHBATOPOM.

« void archivatorSort(); — CopTHUpOBKa OOCTYKHBAIOIINX apXUBATOPOB B MOPSAKE YXYAIICHHUS
Ka4yecTna.

. string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz =
230 ); — ®dopmupoBanue u3obOpaxkenus (pdf) TpeHma 3a ykKa3aHHBIM TPOMEXYTOK BpEMEHU
<beg>, <end> u ykazaHHOTO apxuBaropa <arch>.

«  TArchiveS &owner(); — IloacucreMa « ApXUBBDY — BIaJI€TIEI] apXHBa 3HAYCHUH.

« void cntrCmdProc( XMLNode *opt ); — ®OyHKIus 00paOOTKH M OOCTYXHBaHHS KOMaH]I
unTepdeiica yrnpaBiaeHuUs.

5.3 OobekT O0ydepa 3nayenuii (TValBuf)

‘HacnenyeTcsI: ‘T VArchive ‘
IIyOoiu4uHbIE METOABI:

«  TValBuf( ); — Nuanuuanusarop 6ydepa ¢ ycTaHOBKaMH 110 YMOTYAHHIO.

« TValBuf( TFld::Type vtp, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); —
WNuunnmanuzarop Oydepa ¢ yka3aHHBIMU ITapaMETPaMH.

« void clear( ); — Ouuctka Oydepa.

« TFld::Type valType( ); — Tun 3na4eHuss XpaHUMOTO OyhepoM.

« bool hardGrid( ); — Pabota Oydepa B pe:kuMe KEeCTKOH CETKH.

« bool highResTm( ); — PabGora Oydepa B peKUME BpPEMEHH BBICOKOTO pa3peIICHHS
(MHKPOCEKYHIBI).

. int size( ); — MakcuMallbHBIN pazMep Oydepa (eaeHu).

« int realSize( ); — PeanbHbIil pazmep Oydepa (eneHuI).

- long long period( ); — llepmonuyHocts 3HaueHuii B Oydepe (Mukpocekynn). Ecmm
MePUOIUYHOCTH HyJIeBast TO Oydep PyHKITMOHUPYET B peKrMe CBOOOTHOTO TOCTYTIA.
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« long long begin( ); — Bpewms Havana 6ydepa (MUKpOCEKYH]).

« long long end(); — Bpewms okonuanus Oydepa (MUKPOCEKYH]).

« bool vOK( long long ibeg, long long iend ); — llpoBepka Hanu4us 3HaueHUU B Oydepe 3a
yKa3aHHbII IPOMEXYTOK BpEMEHHU OT <ibeg> no <iend>.

« void setValType( TFld::Type vl ); — YcTaHOBKa THIIAa 3HAYCHHUS XPAHUMOTO OyhepoM.

« void setHardGrid( bool vl ); — YcTaHOBKa peXrMa KECTKOW CETKH.

- void setHighResTm( bool vl ); — YcTaHOBKa peKMMa BPEMEHH BBICOKOTO pPa3pelICHUS
(MUKpPOCEKYH/IBI).

« void setSize('int vl ); — YcraHoBKa pa3zmepa Oydepa (e1eHuL).

« void setPeriod( long long vl ); — VYcraHoBKa NEpUOJUYHOCTH 3Ha4YeHUN B Oydepe
(MHKpPOCEKYH]IT).

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

« virtual string getS( long long *tm = NULL, bool up ord = false ); — 3amnpoc 3Ha4cHHS
CTPOKOBOTO THIIA 33 BpeMs <{m> U MPU3HAKOM NPUTATUBAHUS K BEpXY <up ord>.

« virtual double getR( long long *tm = NULL, bool up ord = false ); — 3ampoc 3HauYeHUS
BEILIECTBEHHOTO THIIA 32 BpeMsl <{m> W MPU3HAKOM NPUTITUBAHUS K BEPXY <up ord>.

« virtual int getl( long long *tm = NULL, bool up ord = false ); — 3amnpoc 3Ha4eHHs IIEJIOTO
TUTIA 32 BpeMsl <{m> U MPU3HAKOM MPUTITUBAHUS K BEpXy <up ord>.

« virtual char getB( long long *tm = NULL, bool up ord = false ); — 3amnpoc 3HayeHUs
JIOTUYECKOTO TUTIA 32 BpeMsl <{m> U MPU3HAKOM MPUTITUBAHUS K BEpXY <up ord>.

- virtual void setVal( TValBuf &buf, long long beg = 0, long long end = () ); — YcTaHOBKa Kajapa
3HaueHHUH U3 <buf> 3a Bpemst oT <beg> no <end>.

- virtual void setS( const string &value, long long tm = () ); — YcTaHOBKa 3HAYEHUSI CTPOKOBOTO
TUIIA C BpEMEHEM <I/m>.

- virtual void setR( double value, long long tm = () ); — YcTaHOBKa 3HAYCHHS BEIIECTBEHHOTO
THIIA C BpEMCHEM <{m>.

« virtual void setl( int value, long long tm = ( ); — YcTaHOBKa 3HA4YE€HUS LEJIOr0 THIA C
BpEMCHEM <fm>.

- virtual void setB( char value, long long tm = () ); — YcTaHOBKa 3HAYEHUS JIOTUYECKOTO TUMA C

BpEMCHEM <fm>.
3amunéHabIe MeTOAbI:

« void makeBuf( TFld::Type v _tp, int isz, long long ipr, bool hd grd, bool hg res ); —
[Tepecoznanue Oydepa 11 yKkazaHHBIX TTApaMETPOB.

5.4 Moayabhblii 00bekT TUna apxuBaropa (TTipArchivator)

‘HacneuyeT: TModule. ‘

‘Hacnez[yeTca: KopneBbsiMu 00beKTaMu MOy IEN TIOJICUCTEMBI «APXUBBI». ‘
IIy61iu4HbIE MeTOABI:

« void messList( vector<string> &list ); — CHUCOK apXHUBaTOpOB COOOIIECHUII.

« bool messPresent( const string &iid ); — llpoBepka Ha HaaW4Me YKAa3aHHOTO apXuBaTOpa
COOOILIEHUIA.

« 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 ); — lloaxnioueHne K apXuBaTopy
COOOIIEHUIA.

« void valList( vector<string> &list ); — Cnucok apxuBaTopoB 3HAUCHU .

« bool valPresent( const string &iid ); — IlpoBepka Ha HaJIM4YMe YKa3aHHOTO apXWBaToOpa
3HAYEHUU.

« void valAdd( const string &iid, const string &idb = "**" ); — JloGaBieHne apxuBaTopa

3HAYEHUU.
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« void valDel( const string &iid, bool full = false ); — Y nanieHne apxuBaTopa 3HAUCHHM.
«  AutoHD<TVArchivator> valAt( const string &iid ); — IlonkatoueHue K apXuBaTopy 3HAUCHUH.
«  TArchiveS &owner(); — lloncucremMa « ApXHBBI) — BJIaJICTIEI] TUTIA apXUBATOPA.

3amunméHabIe MeTOAbI:

« void cntrCmdProc( XMLNode *opt ); — OOcnyxuBaHue KoMaHI HHTep(eiica ympaBieHHS
CUCTEMOII.

« virtual TMArchivator *AMess(const string &iid, const string &idb ); — MoaynbHBIA METOJ
CO3JIaHHE apXUBATOPa COOOIICHUN.

« virtual TVArchivator *AVal(const string &iid, const string &idb ); — MoaynabHBIA METON
CO3JJaHUE apXMUBATOPa 3HAYECHUM.

5.5 OobexT apxuBaTopa coodmenuii (TMArchivator)

‘HacneuyeT: TCntrNode, TConfig ‘

‘HacnenyeTcsl: OObexTamMu apXuBaTOPOB COOOIICHUH MOAYJIEH OACUCTEMBI «APXUBBD. ‘
IMy6myHbIe METOABI:

«  TMArchivator(const string &id, const string &db, TElem *cf el ); — VHunmanusupyromumi
KOHCTPYKTOp apXHBaTopa COOOIIEHHH ¢ HACHTUPHUKATOpOM <id>, mnst xpaneHus Ha bBJ] <db> co
CTpYKTYpoit <cf el>.

- const string &id( ); — Vnentudukarop apxuparopa.

. string workld( ); — Pabounii uaeHTU(UKATOP, BKIFOYAECT UMS MOJTYJISL.

« string name( ); — VImMs apxuBatopa.

 string dscr( ); — Onucanue apxuBaTopa.

+ bool toStart( ), — llpusHak «3amyckaTh apXuBaToOp».

« bool startStat( ); — CocrosiHEE apXUBaTOpa «3aITyIIEH».

- string DB(); — Anpec b]l apxuBaTopa.

- string thl( ); — Anpec Tabnuusl B/] apxuBatopa.

. string fullDB( ); — Ilonneiit agpec Tabmunsl bJ] apxuBaTopa.

« void setName( const string &vl ); — Y cTaHOBKa UIMEHHU apXHUBaTOpa.

« void setDscr( const string &vl ); — Y cTaHOBKa OIMCaHKE apXUBaATOPA.

« void setToStart( bool vl ); — ¥YcraHoBka npu3HaKa «3amycKaTb apXuBaToOp».

. virtual void load( ); — 3arpy3ka apxuBaropa.

« virtual void save( ); — CoxpaHeHHE apXuUBaTOPA.
« virtual void start( ); — 3amyck apxuBatopa.
- virtual void stop( ); — OcTtaHOB apxuBaropa.

« string &addr(); — Anpec XpaHUIHIIA apXUBaTOPA.

. int &level( ); — YpoBeHb COOOLICHUI OOCITY’)KUBAEMBIX aPXUBATOPOM.

« void categ( vector<string> &list ); — Kateropuu (maGi0HbI) COOOIICHUI 00CTYKHBAEMBIX
apXUBATOPOM.

- virtual time_t begin( ); — Ha4asio apxvBa TaHHOTO apXHBaTOpA.

« virtual time_t end( ); — KoHel apxuBa JaHHOTO apXHUBaTOpa.

- virtual void put( vector<TMess::SRec> &mess ); — IlomecTutp rpynmy cooOIIEHUN 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 = ( ); — TlomyunTb cOOOIIEHUS U3 apXHWBa JAHHOTO apXHBaTOpa ISt
yKa3aHHBIX MapaMeTpoB QUIbTpa.

« TTipArchivator &owner(); — Tun apxuBatopa — BlIaJeiel] apXuBaTopoM COOOIIEHUH.

3amunénnbie aTpUOyThHI:
« bool run_st; — IlpusHak «3amymen».
3amuéHHbIe METOABI:

« void cntrCmdProc( XMLNode *opt ); — OO6cnyxuBaHue KoMaHa HHTepdeiica ynpaBieHHs
CHUCTEMOM.
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+ void postEnable( int flag ); — BpI3pIBacTCs TOCIIE MOAKIIOYCHUS K TUHAMUYECKOMY JICPEBY.

- void postDisable( int flag ); — BBI3bIBaeTCs MOCIIE OTKIIOYCHUEM OT TUHAMHYECKOTO JepeBa.

« bool chkMessOK( const string &icateg, TMess::Type ilvl ); — TlpoBepka cooOmieHusT Ha
COOTBETCTBHE YCIOBUSM (pUIbTpA.

5.6 O0bexT apxuBaTopa 3Hauennii (TV Archivator)

‘Hacnez[yeT: TCntrNode, TConfig ‘

‘HacnenyeTcm OOBeKTaMu apXUBATOPOB 3HAYCHUH MOJTYJICH IMOJACUCTEMBI K APXUBBIY. ‘
IIy0amuHbIe METOBI:

«  TVArchivator( const string &id, const string &db, TElem *cf el ); — VHAIManU3UpyOIIHit
KOHCTPYKTOp apXHMBaTOpa 3HAYEHUH ¢ WACHTUPUKATOpOM <id>, mns XpaHenus Ha BJl <db> co
CprKTypOI/I <cf el>.

const string &id( ); — Vnentudukatop apxuBaropa.
. string workld( ); — Pabounii uneHTH(PUKATOp, BKIFOYALT UM MOJTYJISL.

« string dscr(); — Onucanue apxuBaTopa.

. string addr(); — AJpec XpaHWINILA apXUBaTOpPA.

+ double valPeriod( ); — IlepponnaHocTh 3HAYCHUI apXuUBaTopa (MUKPOCEKYHI).

« int archPeriod( ); . Bpemst uepes
KOTOPOE apXHUBaTOp MPOU3BOANT apXHUBUPOBAHUE Ka/Ipa 3HAYCHHU U3 Oydepa apXuBa.

« bool toStart( ); — llpusnak «3amyckaTb apXuBaTOp».

 bool startStat( ); — CocTosiHuEe apXuBaTopa «3aIyIIeH».

- string DB(); — Anpec b]J] apxuBatopa.

- string thl(); — Anpec Tabmuusl b/l apxuBaTtopa.

. string fullDB( ); — Tlonnsiit agpec tabnuinpl b/ apxuBaTopa.

+ void setName( const string &inm ); — Y CTaHOBKa UMEHHU apXUBaTOpa.

« void setDscr( const string &idscr ); — Y cTaHOBKa OIHMCAHHS apXHUBaTOpAa.

« virtual void setValPeriod( double iper ); — ¥YcTaHOBKa NEPUOJINYHOCTH 3HAUCHHUH apXHBaTopa
(MHKpPOCEKYH]).

« virtual void setArchPeriod( int iper ); — Y cTaHOBKa NIEPUOJUIHOCTH apXUBUPOBAHUS 3HAUCHUN
apxuBaTopoM. BpeMs uepe3 KOTopoe apXuBaTOp MPOU3BOIUT apXUBUPOBAHME KaJpa 3HAYCHUHN W3

Oydepa apxmuBa.

« virtual void load( ); — 3arpy3ka apxuBaTtopa.

« virtual void save( ); — CoxpaHeHHE apXUBaTOPA.

 virtual void start( ); — 3ammyck apxuBaropa.

« virtual void stop( bool full del = false ); — OctaHoB apxuBaTOpa ¢ BO3MOKHOCTHIO TOJIHOTO

ynanenust <full del>.
« void archiveList( vector<string> &Is ); — Cnucok apXxuBOB 00CITY)KHBaEMBbIX apXHUBATOPOM.

« bool archivePresent( const string &iid ); — IlpoBepka Ha 0OOCITYKHBaeMOCThb YKa3aHHOTO
apX#Ba apXUBATOPOM.
« TTipArchivator &owner(); — Tun apxuBatopa — BlaJiejel] apXuBaTOPOM 3HAUCHHM.

3amunméHubie MeTOAbI:

« TVArchEl *archivePlace( TVArchive &item ); — Bxmountbs apxuB <item> B 00pabOTKy
apXUBATOPOM.
+ void archiveRemove( const string &id, bool full = false ); — Ynpamuts apxuB <id> wu3

00paboOTKH apXHUBATOPOM, C BOSMOKHOCTBIO MOJTHOTO YAaneHus: <full>.

« virtual TVArchEl *getArchEl( TVArchive &arch ); — Ilonyuenue oObeKTa >eMEHTa apXuBa
JUIsl YKa3aHHOTO apXuBa.

« void cntrCmdProc( XMLNode *opt ); — OOGcnyxuBaHne KoMaHJ HHTep(deiica ympaBieHHs
CUCTEMOM.

« void postEnable( int flag ); — BpI3bpIBaeTCs MOCIE MOIKIIOYCHHS K JUHAMUYIECKOMY JI€PEBY.

« void preDisable( int flag ); — BpI3pIBaeTcs nepe OTKIIOUEHUEM OT JUHAMUYECKOTO JepeBa.
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+ void postDisable( int flag ); — BbI3bIBaeTCS TIOCIIC OTKIIOYEHUS OT JMHAMHYECKOTO JIepeBa.
3amuméHnbie aTpUdyTHI:

« Res a res — Pecypc npouecca apXuBUpPOBaHUS.
« bool run_st — Ilpu3HaKk « ApXHB 3aIlyILECH.
« vector<TVArchEl *> arch_el; — MaccuB 371€eMEHTOB apXUBOB.

5.7 O6bexT 31emenTa apxusa B apxusarope (TVArchEl)

‘HacneuyeTcn: ‘O6BCKTaMI/I apXMBATOPOB 3HAYCHUN MOJYJIEH TOACUCTEMBI « APXUBBI».
IMy06anyHbIe METOBI:

o TVArchEl( TVArchive <&iachive, TVArchivator &iarchivator ); — VHAIMaTU3UpyOMUANA
KOHCTPYKTOp AJISl CBSI3U apXxuBa <iachive> ¢ apxuBaTopoM <iarchivator>.

- virtual void fullErase( ); — IlonHoe ynajieHHe dJI€eMEHTa.

« virtual long long end( ); — BpeMs KOHIIa JaHHBIX (MUKPOCEKYH/IbI).

- virtual long long begin( ); — Bpems Havasa qaHHBIX (MUKPOCEKYH/IBI).

« long long lastGet( ); — Bpems nociennero copoca TaHHBIX U3 Oydepa B XpaHUIIHILIE.

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

« virtual string getS( long long *tm, bool up ord ); — 3anpoc 3Ha4eHHs] CTPOKOBOTO THIIA 3a
BpeMs <{m> ¥ MPU3HAKOM MPUTATHUBAHUS K BEPXy <up ord>.

« virtual double getR( long long *tm, bool up ord ); — 3anpoc 3HaYeHUs BEIIECTBEHHOI'O THIIA 32
BpeMs <t{m> 1 NPU3HAKOM NPUTATUBAHUS K BEpXy <up_ ord>.

 virtual int getl( long long *tm, bool up _ord ); — 3anpoc 3Ha4eHUs LIETOTO TUIA 33 BpeMs <tm>
Y TIPU3HAKOM TIPUTITUBAHUS K BEpXy <up ord>.

« virtual char getB( long long *tm, bool up _ord ); — 3anpoc 3Ha4YE€HHs JTOTUYECKOTO THMA 3a

BpeMs <tm> M MPU3HAKOM NPUTATUBAHUS K BepXy <up ord>.

- virtual void setVal( TValBuf &buf, long long beg = 0, long long end = () ); — YcTaHOBKa Kajpa
3HaYeHUH U3 <buf> 3a Bpemst oT <beg> no <end>.

«  TVArchive &archive( ); — ApxuB 3JIeMeHTAa.

«  TVArchivator &archivator( ); — ApXuBaTop dJI€MEHTA.

ITy0nu4unbIe aTpHOYTHI:

- long long prev_tm; — Bpems npeasiayniero 3HaueHus. Vcnonp3yeTcs a1s ycpeIHeHusl.
« string prev_val; — Ilpenpiayiiee 3HaueHue. Mcnonap3yercs A yCpeAHEHUs.
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6 Iloncucrema «Tpancnoprel» (TTransportS)

[Toacucrema «TpancmopTel» mpeacTtaBieHa oO0bekToM TTransportS KOTOpBIA COAEPKHUT, HA YPOBHE
MOJICCTEMBbI, MOJYJbHBbIE 00BEKThl THUIOB TpaHcnopToB TTipTransport. Kaxnslii Tum TpaHcmopra
colepkuT 00bekThl Bxonaumx TTransportln um ucxomsmux TTransportOut TpancnoprtoB. OOmias
CTPYKTypa MOJICUCTEMBI ITPUBEICHA Ha puc. 6.
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Puc. 6. Cnoucras cTpykTypa MoJACUCTEMBI TPAHCIIOPTOB.

KopneBoii 00beKT Moyiisl moAcucTeMbl « TpaHCHIOPTHD CONEPKUT UH(POPMALIMIO O KOHKPETHO B3STOM
tune moxyns u BHemHUX OpenSCADA xocrax/cTaHuusx. B pamkax OTAEIbHO B3SITOTO MOIYJS MOXKET
OBITh peaM30BaHa COOCTBEHHAs OOIIEMOayNIbHAs (YHKIIMOHAIBHOCTH. B oO0mmiem, 1y BCeX MOIyJeH,
COJIepKATCS METO/IbI IOCTYIIA K BXOASIIUM U UCXOISAIIMM TPAHCIIOPTaM KOHKPETHO B3STOTO MOJTYJISL.

Oo6wbekt Bxoaguero Tpancnopra TTransportln npenocrasnser untepdeiic Kk peain3alud MOAYJIbHOTO
METO/1a BXOISILEro TPaHCIopTa.

OOwexT wucxomsmiero TpaHcnopra TTransportOut mpenocraBiser uHTeppeEic K peann3anuu
MOJyJIbHOI'O METO/1a UCXOAIIEr0 TPaHCIIopTa.

6.1 OobexT noacucrems! « Tpancnopre» (TTransportS)

‘HacnenyeT: ‘T SubSYS. ‘
Jaunnbie: Ctpykrypa BHemHUX OpenSCADA xoctos/cranmuii (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
WHUIAATHA3AIUN CTPYKTYPHI.

. string user_open; — [lonp30BaTens CO3/IaBIINI 3aMTUCh PO BHEIIHUN XOCT/CTAHIIHIO.

. string id; — W nenTudukaTop BHEIIHETO XOCTa/CTAHITUH.

. string name; — VIMs BHEIIHETO XOCTa/CTaHIIUH.

. string transp, — TpaHCTIOPT, UCTIOJIB3YIOIIMICS JJI JOCTYIA K BHEITHEMY XOCTY/CTAHIIHH.

.« string addr; — Agnpec Iis TpaHCIOPTAa, KOTOPBIA MCIONB3YETCS ISl AOCTYMa K BHEIIHEMY
XOCTY/CTaHIIUH.

« string user;, — Iloap30BaTeNb BHEIIHETO XOCTa/CTAHIINY.
- string pass; — [lapoyb moIb30BaTENsI BHEIIHETO XOCTA/CTAHIINY.
 bool link ok, — IlpuzHak «CBs3b ¢ BHEIIIHUM XOCTOM/CTAHIIEH YCTaHOBIICHA.

ITy0iu4HbIE METOABI:

. int subVer( ); — Bepcust moacuctemMsl.

« bool sysHost( ); — Ilpuznak — «OTOOpaxaTh CUCTEMHBIE XOCTBD».
« void setSysHost( bool vl ); — YctanoBka npusHak — «OToOpaxkaTh CUCTEMHBIE XOCTBD.
- void extHostList( const string &user, vector<string> &list ); — CI1COK BHEIIIHUX XOCTOB.

« bool extHostPresent( const string &user, const string &id ); — IIpoBepka Halu4usl BHEIIHETO
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xocTa <id> OT UMeHU ToJib3oBaTesst <user> ("*" — sl CHICTEMHBIX XOCTOB).

«  AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ); —
Co3nanne — 3ampoc HCXOMASMIETO TPaHCIOpTa i OOCITY)KMBaHWS BHEIIHETO XocTa <host> ¢
npedruKkcoM UIeHTU(DUKAIIY Y3J1a CUCTEMBI <pref>.

« ExtHost extHostGet( const string &user, const string &id ); — Tlony4uenne HHPOPMAITIOHHOTO
00BEKTa BHEIIHETO X0CTa <id> OT UMEHHM Mojb3oBarens <user> ("*" — mJisi CHCTEMHBIX XOCTOB).

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

« void extHostDel( const string &user, const string &id ); — VYnaneHue BHEIIHETO
XO0CTa/CTaHIMK <id> OT UMEHH Iob30BaTeas <user> ("*" — I CHCTEMHBIX XOCTOB).

« void subLoad( ); — 3arpy3ka MoJCUCTEMBI.

« void subSave( ); — CoxpaHeHue MOJICUCTEMBI.
+ void subStart(); — 3armycKk MoJCUCTEMBI.
+ void subStop( ); — OcTaHOB TOJICUCTEMBI.

« TElem &inEl(); — Ctpyxtypa BJ] BXOAAIMX TPaHCIIOPTOB.

« TElem &outEl(); — Ctpykrypa Bl ucxoasmmx TpaHCIIOPTOB.

« AutoHD<TTipTransport> at( const string &id ); — OOpalieHue/IoAKIIOYCHHE K THILY
TpaHcnopra <id>.

6.2 Moayabhblii 00bekT TUNA TPpancnoptoB (TTipTransport)

‘HacnenyeT: TModule. ‘
‘Hacnez[yeTca: KopueBbiMu 00BbeKTaMu MOJIyeH oacucTeMbl « TpaHciopThI». ‘
IIy0iu4HbIe MeTOABI:

« void inList( vector<string> &list ); — CHUCOK BXOASIINX TPAHCTIOPTOB.

« bool inPresent( const string &name ); — IIpoBepka Ha HATMYKME BXOJSIIEIO TPAHCIIOPTA.

« void inAdd( const string &name, const string &db = "**" ); — JlobaBieHHE BXOIAIICTO
TpaHCIIopTa.

« void inDel( const string &name, bool complete = false ); — Y najienne BXOIAIIETO TPAHCTIOPTA.
Bo3MoskHO noTHOE yaaneHue, BKirodatomiee U b/, myTém ycraHOBKM npu3Haka <complete>.

«  AutoHD<TTransportln> inAt( const string &name ); — IlloakioueHne K BXOMSIIEMY
TPaHCIIOPTY.

« void outList( vector<string> &list ); — CHNUCOK UCXOASAIIUX TPAHCIIOPTOB.

« bool outPresent( const string &name ); — IlpoBepka Ha HaTUINE UCXOSIIETO TPAHCTIOPTA.

« void outAdd( const string &name, const string &db = "**" ); — JlobaBneHne HCXOMAIIETO
TpaHCIIOPTA.

- void outDel( const string &name, bool complete = false ); — YpaneHue HCXOMAIIETO
TpaHcnopra. Bo3mMoXHO mNonHOe ynaneHue, BkiIodaromee M bJ[, myrém ycTaHOBKM NpH3HAKa
<complete>.

«  AutoHD<TTransportOut> outAt( const string &name ) — llogkIrO4eHHEe K HCXOSAIIEMY
TPaAHCIIOPTY.

« TTransportS &owner(); — Iloncucrema «TpaHcriopThl» — Biajiesnel] TUIIOM TpaHCIOpTa.

3allllflllléﬂl-[ble METOAbI:

« void cntrCmdProc( XMLNode *opt ); — OOcnyxuBaHue KoMmaHa WHTepdeiica ympaBieHUs
CUCTEMOM.

« virtual TTransportln *In( const string &name, const string &db ); — MoaynbHBIE METON
CO3/IaHUsS/OTKPBITUSL HOBOTO «BXOJISIIIET0» TPAHCIIOPTA.

« virtual TTransportOut *Out( const string &name, const string &db ); — MoaynbHBIA METOJ

COSI[aHI/IH/ OTKPBITHUSA HOBOT'O «UCXOJAAIICTO» TPpaHCIIOPTA.

6.3 O0bexT Bxoasmux TpancnoptoB (T Transportin)

‘Hac.nenyeT: TCntrNode, TConfig. ‘
‘HacneuyeTcﬁ: OOBbeKkTaMu BXOJISAIIUX TPAHCIIOPTOB MOJTYJIEH TIOJICUCTEMBI « T paHCIIOPTEI. ‘
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IIyOoiu4uHbIE METOABI:

« TTransportin( const string &id, const string &db, TElem *el ); — WHUIManu3uUpyOUIIit
KOHCTPYKTOP.

« const string &id(); — VneHTuduKaTop TpaHCHopTa.

. string name(); — VImst TpaHCTIOpTA.

« string dscr(); — Onucanue TpaHCIIOPTA.

. string addr(); — Anpec.

. string protocol(); — CBsi3aHHBIA TPAHCTIOPTHBIN MTPOTOKO.

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

« bool startStat(); — Coctostaue « Tpancropt 3amyiien.

- string DB(); — Anpec bJ] Tpancmopra.

- string thl( ); — Tabmuna B]] Tpancnopra.

« string fullDB( ); — Ilonroe numsa tabnuisl b/l Tpancnopra.

« void setName( const string &inm ); — Y CTaHOBKa UMEHU TPaHCTIOpPTa B <inm>.

« void setDscr( const string &idscr ); — Y CcTaHOBKa ONHUCAHUS TpaHCTIOPTa B <idscr>.
« void setAddr( const string &addr ); — YcTaHoBKa ajpeca TpaHcnopra B <addr>.

« void load( ); — 3arpy3ka TpaHcnopra.

+ void save( ); — CoxpaHEeHHE TPAHCIIOPTA.

« virtual void start(); — 3amyck TpaHcHOpTa.

- virtual void stop(); — OcTaHOB TpaHCTIOPTA.

« TTipTransport &owner(); — Tun Tpancnopra — BiIaeel] BXOAAIMIUM TPAaHCIIOPTOM.

3amuuénnbie aTpUOyTHI:
« bool run_st; — Ilpu3Hak «3amymien».
3amméHHbIe METOAbI:

« void cntrCmdProc( XMLNode *opt ); — OOcnyxuBaHue KoMmaHa WHTepdeiica ympaBieHUs
CUCTEMOM.

« void preEnable( int flag ); — BpI3pIBacTCs TIEpe1 BKIIOYESHUEM y3i1a B JUHAMHUYECKOE JIEPEBO.

« void postDisable( int flag ); — BbI3bIBaeTcs OCIE OTKIIOYEHUS OT AUHAMHUYECKOTO JIepeBa.

6.4 O0bekT ucxoasimux TpaicnoproB (TTransportOut)

‘Hacnez[yeT: TCntrNode, TConfig. ‘

‘HacnenyeTcn: OOBeKTaMU UCXOISIIUX TPAHCTIOPTOB MOYJICH MOJACUCTEMBI « T paHCTIOPTHI». ‘
IIy0amuHbIe METOBI:

« TTransportOut( const string &id, const string &db, TElem *el ); — Vnunmanu3upyromniui
KOHCTPYKTOP.

- const string &id( ); — Vnentudukarop TpaHcnopra.

. string name( ); — Wms Tpancmopra.

« string dscr( ); — OmnucaHue TpaHCIopTa.

. string addr( ); — Anpec TpaHcmopra.

« int prml( ); — llepBblil pe3epBHBIIl MapameTp.

- int prm2( ); — BTopoii pe3epBHBIii MapaMeTp.

« bool toStart( ); — llpusHak «3amyckaTh TPAHCIIOPT.

« bool startStat( ); — Cocrosinue « TpaHCHIOPT 3aITyLICH».

- string DB(); — Anpec BJl Tpancnopra.

« string thl( ); — Tabnuna b]/] Tpancnopra.

« string fullDB( ); — Ilomxoe nms tabmuiel B/ Tpancnopra.

« void setName( const string &inm ); — Y CTaHOBKa UMEHU TPaHCIOPTA.

« void setDscr( const string &idscr ); — YCTaHOBKa ONIMCAHUS TPAHCIIOPTA.
« void setAddr( const string &addr ); — Y cTaHOBKa ajpeca TpaHCIIOPTA.

+ void setPrml( int vl ); — YcTaHOBKa MEPBOTO PE3EpPBHOTO MapaMeTpa.
 void setPrm2( int vl ); — YcTaHOBKa BTOPOTO PE3EPBHOTO MapameTpa.
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« void setToStart( bool val ); — Y cTaHOBKa NpU3HAKA «3aIyCKaTh TPAHCIIOPTY.

« void load( ); — 3arpy3ka TpaHcnopTa.

« void save( ); — CoxpaHeHHE TPAHCIIOPTA.

« virtual void start( ); — 3amyck TpaHcropTa.

- virtual void stop( ); — OcTaHOB TpaHCHIOPTAa.

« virtual int messIO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0
); — OtnpaBka JaHHBIX YEPE3 TPAHCIOPT.

. string messProtlO( const string &in, const string &prot ); — OTnpaBka cooOmieHus: <in> 4yepe3
TPAHCIIOPT, UCTIONB3YsI TPAHCIIOPTHBIN MIPOTOKON <prot>.

« TTipTransport &owner(); — Tun TpaHcTIOpTa — BJIaJIECTEI] UCXOSAIIUM TPAHCTIOPTOM.

3amuménnbie aTpUdyTHI:
« bool run_st; — IlpusHak «3amnymen».
3amunéHubie MeTOAbI:

« void cntrCmdProc( XMLNode *opt ); — OO6cnyxuBaHue KoMaHa HHTepdeiica ynpaBieHHS
CUCTEMO.

« void preEnable( int flag ); — BpI3bIBaeTCs nepes] BKIIOUECHUEM y3J1a B TUHAMHYECKOE JEPEBO.

« void postDisable( int flag ); — BBI3bpIBaeTCs MOCIIEC OTKIIOYCHUEM OT TUHAMHYECKOTO JepeBa.



34

7 lloacucrema “IIpoToKOJIBI KOMMYHHUKAIIMOHHBIX
unrepgeiicor” (TProtocolS)

[Toncucrema «IIpoTOKOJIBI KOMMYHUKAIIMOHHBIX MHTEp(dericoB» npeacraBieHa o0bekToM TProtocolS,
KOTOPBI COJEPIKHUT, HA YPOBHE IOJCHUCTEMBI, MOAYJIbHBIE O0BEKTHI OTACIBHBIX MPoTOK0JI0B TProtocol.
Kax b1t IpoTOKOJI COAEPKUT OOBEKTHI OTKPBITBHIX CEAaHCOB BXOAAILIMX MpoTOoKooB TProtocolln.

Oo6nekt TProtocolS mpemocTaBiseT JOCTYI K BXOASAIIAM U UCXOMISIINAM IMPOTOKOJIAM OTAETBHO B3STHIX
TUAINOB TPAHCIOPTHBIX IPOTOKOJOB. BHYTpEHHsI1 CTOpOHAa HCXOMAIIEr0 MPOTOKOJIA CTPOUTCS IO
MOTOKOBOMY MPUHIUITY C HHAUBUAYAIBHON CTPYKTYpOU MOTOKA ISl KQXKA0W peann3aluu MpoToKoJa.

7.1 OobexT noacucreMs! «IIpoToKo/IBI KOMMYHHMKAIIMOHHBIX
unrepdeiicon» (TProtocolS)

‘Hacnez{yeT: ‘TSubSYS. ‘
IIy0amuHbIe METOBI:

. int subVer( ); — Bepcus moacuctemMsl.

+ void subLoad( ); — 3arpy3ka MmojcUCTEMBI.
«  AutoHD<TProtocol> at( const string &id ); — IlonkitoueHue K MOyJIO MTPOTOKONA <id>.
- string optDescr( ); — Jlokann3oBaHHAs IOMOIIIb 11O OMIIMSIM KOMaH/JIHOW CTPOKHU U TIapamMeTpam

KOH(UTypanroHHOTo Qaiina.

7.2 MoayJabHblii 00beKT IpoTokoJia (TProtocol)

‘Hacnez{yeT: TModule. ‘

‘HacnenyeTc;l: KopaeBbiMU 00BbeKTaMu MOysel oacucTeMsl «IIpoTOKOIBIY. ‘
ITy0iu4HbIE METOABI:

« void list( vector<string> &list ); — CNHMCOK OTKPBITHIX BXOSIINUX CEAHCOB.

« bool openStat( const string &name ); — IIpoBepka Ha OTKPBITOCTh BXOJALIETO CeaHca C
yKa3aHHBIM HMEHEM.

« void open( const string &name ); — OTKpBITHE BXOJIAILETO CEaHca.

- void close( const string &name ); — 3aKpbITHE BXOJAIIETO CEaHCA.

«  AutoHD<TProtocolln> at( const string &name ); — IlogkmtoueHrne K OTKPHITOMY BXOJISIIIEMY
CeaHcy.

- virtual string outMess( const string &in, TTransportOut &tro ); — OTIpaBKa MOTOKa JaHHBIX

<in> MOCPEACTBOM JAHHOI'O NMPOTOKOJIA U TPAHCTIOPTA <{70>.

7.3 O0bekT ceanca Bxoasimero nporokoJia (TProtocolln)

‘Hac.nenyeT: TCntrNode. ‘

‘HacneuyeTcn: OOBeKTaMu ceanca BXOIIETO IPOTOKOIA MOy el MoACUCTEMBI «[IpoTOKOIBDY. ‘
IIy0anyHbIe METOBI:

« TProtocolln( const string &name ); — VIHUTIMATU3UPYIONTUH KOHCTPYKTOP.

. string &name( ); — VM5 BXOJAIIETO CceaHca.

« virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPUPOBAHHBIX JTAHHBIX Ha 00pabOTKY MPOTOKOIY.

« TProtocol &owner( ); — IIpoTOKOJ — BiIa/ieIel] BXOASIIUM CEaHCOM.
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8 Iloacucrema “Iloab3zoBaresbekue uaTepgencor” (TUIS)

[Toacucrema «Ilomp3oBaTensckue uHTEpPEich» mpencraBieHa o0bekToM TUIS KOTOpBIN COAEPKHUT,
Ha YPOBHE IMOJICUCTEMBI, MOIyJIbHbIE O0BEKTHI TONb30BaTeNbckuX nHTEpdeiicoB TUI.

8.1 OobekT noacucremsl «Ilosab3oBarenbckue unrepdeiicsn» (TUIS)

Hacaenyer: TSubSYS.
IIy0amuHbIe METOBI:

. int subVer( ); — Bepcus nmoacuctemMsl.

+ void subLoad( ); — 3arpy3ka MmojCUCTEMBI.
+ void subStart(); — 3aIycK MoJCUCTEMBI.

+ void subStop( ); — OCTaHOB MOJCUCTEMBI.

« AutoHD<TUI> at( const string &name ); — lloaxiroueHne K MOJIYJIO MOJIb30BATEIHCKOTO
unTeppdeiica.
« static bool icoPresent( const string &inm, string *tp = NULL ); — IlpoBepka Ha Haauuus

UKOHKU <inm> B CTaHJapTHOM Jupekropuu. MMms HMKOHKM yKa3bpIBaeTcsl 0€3 pacIIMpeHus.
Pacmpenue/Tun 3arpyKeHHOro U300pa>keHus! IOMEIIAeTCs B <tp>.

. static string icoGet( const string &inm, string *tp = NULL ); — 3arpy3ka u300paXxeHHS
WKOHKH <inm> U3 CTaHJIApTHOW TUPEKTOPUH.

. static string icoPath( const string &ico ); — llonHbli MyTh K MKOHKE BKIJIIOYas pabouyro
TUPEKTOPHIO.

8.2 MoayabHblii 00beKT Nosib30BaTeIbckoro nurepgeiica (TUI)

‘HacnenyeT: TModule.
‘HacnenyeTcm KopueBbiMu 00bekTaMu Moysel noacucreMsl «llonb3oBaTensckue HHTEP(ENHCH. ‘

3amuménabie MeTOAbI:

« void cntrCmdProc( XMLNode *opt ); — OO0cnyxuBaHue KoMaHa uHTep(eiica ynpaBieHHS
CHUCTEMOM.

3amuménnbie aTpUdyTHI:

« bool run_st; — IlpuzHak «Moaynb 3amyiieH».
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9 Iloacucrema “Cunenuanabubie” (TSpecialS)

[Toncucrema «CuctemHbie» TpeacTaBieHa o0beKkTOM TSpecialS, KOTOphIi comepkuT, Ha YypOBHE
MOJICUCTEMBI, MOJTyJIbHBIE 00BEKTHI criennaibHbIX TSpecial.

9.1 O6bekT noacucrems! «Cnenuaasubie» (TSpecialS)

‘HacneﬂyeT: ‘T SubSYS. ‘
IIy0amuHbIe METOBI:

. int subVer( ); — Bepcus nmoacuctemMsl.
+ void subLoad( ); — 3arpy3ka MmojCUCTEMBI.

9.2 Moay./bHblii 00beKT ciennaabubiX (TSpecial)

‘Hac.nenyeT: TModule. ‘
‘HacnezlyeTcn: KopueBbiMu 06bekTamMu Moayseit moacucteMsl «CrielinaabHbIEY. ‘
3amuIéHabIe MEeTOAbI:

« void cntrCmdProc( XMLNode *opt ); — OOGcnyxuBaHne KoMaHJ HHTep(deiica ympaBieHHs
CUCTEMOM.

3amuIéHHbIe ATPUOYTHI:

« bool run_st; — Ilpusnak «Moaynb 3ammyIien».
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10 lMoacucrema “be3zonacHocts” (TSecurity)

[Toncucrema Ge3omacHOCTH TpecTaBieHa o0beKToM TSecurity, KOTOPBIM COAEPKUT OOBEKTHI TPYIIIT
TGroup u nons3oBateneit TUser.

O6bext nomb3oBatens TUser cOnEpKUT MOJIb30BATENbCKYI0 HH(MOPMAIMIO U BBINOJIHSIET MPOBEPKY
AyTeHTUYHOCTH I10JIb30BATENS B COOTBETCTBUHU C YKa3aHHBIM IapOJIEM.

OObekr momb3oBarenst TGroup comepXUT WHPOPMAIUIO O TPYIINIE MOJB30BATENCH W BBIMOITHSIET
NPOBEPKY HA MPUHAJISKHOCTh TIOJIH30BATEINS K TPYIIIIE.

10.1 O6bexT noacucremsl «bezonacHoctb» (TSecurity)

‘HacnenyeT: ‘T SubSYS. ‘
IIyOoiu4uHbIE METOABI:

« void subLoad( ); — 3arpy3ka MoJCUCTEMBI.

 void subSave( ); — CoxpaHEeHHE TTOJICUCTEMBI.

« bool access( const string &user, char mode, int owner, int group, int access ); — IlpoBepka
JOCTyMa JUIsl TIONIb30BaTeNs <user> C MpaBaMu <mode> K pecypcy C BIaJeNblieM <owner> U
rpynnou <access>.

« void usrList( vector<string> &list ); — Crnucok nonb3oBatenen <list>.

« void usrGrpList( const string &name, vector<string> &list ); — CHUCOK T'pYIII MMOJIb30BaTEICH
<list>, B KOTOpBIC MOJIB30BATEIb <name> BKIIOUEH.

« bool usrPresent( const string &name ); — IlpoBepka Ha HaTW4YHE YKA3aHHOTO IOJIb30BATEIS
<name>.

. int usrAdd( const string &name, const string &db = "*.*" ); — JloOaBiIeHHE TOJIH30BATEIIS
<name> ¢ XpanenneMm B b/ <db>.

- void usrDel( const string &name, bool complete = false ); — YpnaneHue moib30BaTENA

<name>, ¢ BOBMOXXHOCTBIO TTOJIHOTO yAQJICHUsI <complete>.
«  AutoHD<TUser> usrAt( const string &name ); — [lonkimtoueHne K MOIb30BATENI0 <name>.

- void grpList( vector<string> &list ); — Cnucoxk rpyIi noib3oBareneit <list>.

- bool grpPresent( const string &name ); — IIpoBepka Ha HajdMuuMe YKa3aHHOM TPYMIIbI
MOJIb30BaTENEN <name>.

- int grpAdd( const string &name, const string &db = "**" ); — JlobaBieHHe TPYIIIHI
nojib3oBarese <name> ¢ xpanenueM B bJ[ <db>.

- void grpDel( const string &name, bool complete = false ); — YnaieHue TPYIIIbI
MoJTb30BaTeNei <name>, ¢ BOSMOYKHOCTBIO TOJTHOTO YAaNeHUs <complete>.

«  AutoHD<TGroup> grpAt( const string &name ); — lloaxntoueHue K TpyIIe MoJb3oBaTeieit
<name>.

10.2 O6bexT noJan3oBareds (TUser)

‘Hacnez{yeT: ‘T CntrNode, TConfig. ‘
IIyOoiu4uHbIe METOABI:

« TUser( const string &name, const string &db, TElem *el ); — VHunmanu3upyomui
KOHCTPYKTOP.

. const string &name(); — VIms nonp3oBaTens.

« const string &IName(); — [lonHoe UM MOIB30BATEIIS.

. const string &picture(); — VI300pakeHne moib30BaTeNs.

« bool sysltem( ); — IIpu3HaK CUCTEMHOTO MOJIH30BATETIS.

« bool auth( const string &pass ); — llpoBepka ayTEeHTHYHOCTH IOJIb30BATENSI TIO MApPOIIO
<pass>.

- string DB(); — Anpec BJl nons3oBarensi.
. string tbl( ); — Anpec Tabimupl B/ monp3oBaTens.
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string fullDB( ); — Ilonnoe ums tabnuipl b/ monp3oBares.

void setName( const string &nm ); — Y CTaHOBKAa UMEHHU MOJIb30BATENSI B <nm>.

void setLName( const string &nm ); — Y cTaHOBKa TIOJITHOTO UMEHH TOJIH30BATENS B <nm>.
void setPicture( const string &pct ); — Y cTaHOBKa U300pa)XeHUs OJIB30BATENS B <pct>.
void setPass( const string &pass ); — Y cTaHOBKa MapoJisi MOJIB30BATEINS B <pass™>.

void setSysltem( bool vl ); — Y cTaHOBUTb NMPU3HAK CHCTEMHOTO TMOJIH30BATENS B <V/>.

void load(); — 3arpy3ka moyp3oBares.
void save(); — CoxpaHEHHE TOTH30BaTEIIS.
TSecurity &owner(); — Iloncuctema «be3onacHocTb» — BIaemNel] MOIb30BATENS.

10.3 O0bexT rpynnsi noJs3osarediei (TGroup)

‘Hac.ﬂez{yeT:

TCntrNode, TConfig. ‘

IIy0amuHbIe METOBI:

TGroup( const string &name, const string &db, TElem *el ); — WHunmanuzupyromuin

KOHCTPYKTOP.

const string &name(); — VIMsl rpynbl 110J1b30BaTENEH.

const string &IName(); — IloTHOE UMS TPYIIIBI MOJIB30BATENCH.

bool sysltem( ); — IIpu3HaK CUCTEMHOTO MOJIH30BATETIS.

string DB( ); — Anpec BJl rpymiibl mojib30BaTeNe.

string tbl( ); — Anpec Tabnuisl BJ] rpynmbl noas30BaTENeH.

string fullDB( ); — IlonHoe umst Tabyuiibl b1 rpymnmsl moib30BaTenei.

void setName( const string &nm ); — Y cTaHOBKAa KIMEHH TPYIIIBI ITOJIb30BaTEICH B <nm>.

« void setLName( const string &nm ); — YCTaHOBKa IOJHOTO MMEHH T'PYIIbI MOJIb30BaTENICH B
<nm>.

+ void setSysltem( bool vl ); — Y CTaHOBUTbH IPU3HAK CUCTEMHOTO MOJIb30BATENS B <v/>.

« bool user( const string &name ); — llpoBepka Ha MPUHAJICKHOCTb MOJIL30BATENSI K TPYIIE
<name>.

void userAdd( const string &name ); — JlobaBieHue Nonb30BaTENSA <name> B TPYIITY.
void userDel( const string &name ); — Y naneHue moJib30BaTeNsl <name> U3 TPYIIIIHI.

void load(); — 3arpy3ka moyib3oBares.

void save(); — CoxpaHEeHHE MOIb30BaATEIIS.

TSecurity &owner(); — Iloncucrema «be3omnacHocTb» — BIaaemnel] rpyImmoil moiabp3oBaTenei.
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11 Moacucrema “Ynpasiaenue moayasamu” (TModSchedul)

[Toacucrema «YmpaBieHue MOy IssMu» TipeacTabieHa o0bekToM TModSchedul.

[ToncucTtema cOAEPKUT MEXAaHU3M VYIPABICHUS MOAYISAMH, COACPKAIIUMUCS B pa3felisieMbIX
OnOIMoTeKax.

11.1 O6bexT noacucreMsl «Y npasjenue Mmoayasmmw» (TModSchedul)

‘HacnenyeT: TSubSYS. ‘
Jannsblie: CTpykTypa uHGOpManuu o pazaensemon ouommoreke (struct — TModSchedul::SHD):

« void *hd; — 3aronoBok pazaensemoii ouommortexku (ecimu NULL To 6MOnmroTeka mpucyTCTBYET
HO HE IMOJKIIF0YCHA);

«  vector<string> use, — CIHACOK MOJIKIOYECHHBIX Monyneﬁ;

. time_t m_tm; — BpeMsa MouUKau OMOINOTEKH;

. String name; — TOJIHOE UMS/TIYTh pa3aessieMoil OUOINOTEKH.

IIy0myHbIe MeTOBI:

« void chkPer( int per ); — ¥YcTaHOBKa NIEpHOJia MPOBEPKU TUPEKTOPUH ¢ MOyssaMu (cek). Eciau
MEPUOJIMYHOCTh PaBHA HYJIb, TO IPOBEPKA OYIET OTKITIOYCHA.

« void subLoad( ); — 3arpy3ka HOJCUCTEMBI.

 void subSave( ); — CoxpaHEeHHE TTOJICUCTEMBI.

« void subStart( ); — 3amyck NOJCUCTEMBI.

+ void subStop('); — OCTaHOB MOJCUCTEMBI.

« void loadLibS( ); — 3arpy3ka pasneiasieMbIX ONOIHOTEK M HHUITHAIU3AIUS MOYJIEH,

- SHD &lib( const string &name ); — llonydeHune o0beKTa pa3aenseMoi OuOInoTeku <name>.

« void libList( vector<string> &list ); — Cnucok pa3aenseMbIx OnOInoTeK </ist>.

« void libLoad( const string &path, bool full ); — 3arpy3ka pa3aensieMbIx OUOTHOTEK IO
YKa3aHHOMY IyTH <path>.
« void libAtt( const string &name, bool full = false); — TlonkmodyeHue ykazaHHON pa3aensieMoin

ouboTexku <name>.
« void libDet( const string &name ); — OTKIIOUCHHE pa3esseMol OMOINOTeKU <name>.



40

12 KoMmnoHeHTHI 00beKTHOM Moaeau cuctembl OpenSCADA

O60bekTHass mogmenb cucteMbl OpenSCADA crpoutcss Ha ocHOBe oObekTa GyHkumu 7Function,
napamerpax ¢yukuuu /O u kanpe 3HadeHuil Qynkuuu 7ValFunc. B nocnenctBun oOBEKTHl (YHKIUU
BKJIFOYAIOTCSA B OOBEKTHOE JIepeBO (OopMUPYsI OOBEKTHYIO MOJENbh CHCTEMBbI. Vcronb3oBanue (QyHKIHA
00BEKTHOM MOJENH MPOU3BOAUTCS MyTEM CBsI3bIBaHMs Kajapa 3HaueHul 7ValFunc ¢ GyHKIIUEH.

Wnes B 1enoM JOCTYIHO MpeICTaBICHHA HA pUC. 7.
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Puc. 7. OcHoBa cpenpl nporpammupoBanus cucreMbl OpenSCADA.

Oo6wbext pynkuuu (TFunction) npegocrasisier untepdeiic 11 GopMupoBaHus napaMeTpoB PyHKINUU U
QITOPUTMA BBIYHMCIICHUS, B 00bEKTE HACIIEIYIOIIEM €TO.

Oo6nexT mapamerpa ¢pynkuuu (I0) conepkKuT KOHPUTYpAIUIO OTAEIHHO B3STOTO MapaMeTpa.

O0bekT kanpa 3HadeHuit (TValFunc) comepuT 3HaYeHUsT B COOTBETCTBUU CO CTPYKTYpPOH CBSI3aHHOM
¢byaknun. [Ipy UCMOMHEHWM anroOpUTMa acCOLMUPOBAHON (YHKIIMU WCTOIB3YIOTCS 3HAYEHHUS ATOTO
oOBeKTa.

12.1 OovekT pynxuuu (TFunction)

‘Hac.ﬂenyeT: TCntrNode

MoayssiMe U y3JIaMH CUCTEM COJIEpKAIUMK (DYHKITUH [T TyOJIMKAllUU B 0OBbEKTHYIO
MOJIeTIb CUCTEMBI.

IMy6myHbIe METOABI:

Hacaenyercs:

« TFunction( const string &iid ); — VIHUIMaTU3UpyOMui KOHCTPYKTOP (YHKIHMH C
UACHTUPHUKATOPOM <id>.
« string &id( ); — Vneatudukarop QyHKIUN.
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. virtual string name( ); — Jlokanu3zoBaHHOE UMs (DYHKIIHH.

« virtual string descr( ); — Onucanue QyHKIUU.

 bool startStat( ); — Coctostare — « DyHKITUS 3aMyIIEHa.

« virtual void setStart( bool val ); — 3anyck/octanoB <val> QyHKIHH.

- void ioList( vector<string> &list ); — Cnucok napameTpoB QyHKmuu </ist>.

« int iold( const string &id ); — Ilonydenue unenaekca napamerpa QyHkuuu <id>.
- int ioSize(' ); — KonudecTBo mapameTpoB (QpyHKIUH.

« 10 *o(int id ); — Ilony4yenue napameTpa QyHKIIUH IO UHICKCY <id>.

« void ioAdd( 1O *io ); — JlobaBnenue napameTpa GyHKIUU <i0>.

« void iolns( 10 *io, int pos ); — BcraBka napamerpa QyHKIMH <i0> B TIO3UIIUI0 <pOS>.
+ void ioDel( int pos ); — Y nanenue napaMerpa GyHKIUHU B O3ULUH <pOs>.

« void ioMove( int pos, int to ); — llepemenienrne napamerpa GyHKIUN U3 MO3UIUU <pos> B
IIO3HIHIO f0>.

« virtual void calc( TValFunc *val ); — Bpruncnenue anroputMa (QyHKIMHM HaJ yKa3aHHBIMH
3HaYEHUSIMHU <val>.

« void valAtt( TValFunc *vfnc ); — BbI3piBaeTcsi 00BEKTOM KaJpa 3HaueHUH <vfnc> B cilydae
CBSI3BIBaHUS C (PYHKITHCH.

« void valDet( TValFunc *vfnc ); — BbI3piBaeTCs 00BEKTOM KajJipa 3HaUE€HUU <vfnc> B ciydae

OTBSI3BIBAHUS OT (DYHKIIHH.
« virtual void prelOCfgChange(); — Bpi3bIBaeTcs niepei i3MEHEHHEeM KOHPUTYpauu QyHKITHH.
- virtual void postlOCfgChange(); — BbI3bIBaeTcs MoCiie M3MEHEHUsT KOHPUTYpauy QyHKIINH.

3amuIéHHbIe ATPUOYTHI:

« string m_id; — Vnentudukarop GyHKIUU.

« bool run_st; — Ilpu3Hak — «3ammymien».

« TValFunc *m tval; — Ccpuika Ha OOBEKT 3HAYEHWMH, HWCIIOJIB3YEMBIM JJIi TECTUPOBAHUS
¢byHKIIIH. MOXET OTCYTCTBOBAT.

3amuIéHHbIe METOAbI:

« cntrCmdProc( XMLNode *opt ); — OOcnyxuBaHue KoMaHjA HHTepdelica yrnpaBlieHUs
CUCTEMOM.
« void preDisable(int flag), — BpimonHseTcs nepea UCKIIOUYEHUEM U3 JUHAMUYECKOTO JIepeBa.

12.2 O0bexT napamerpa pyuxkuun (10)
JMaunnblie: Tumnsl napamerpa (enum — [O::Type):

« 10::String — cTpOKa/TeKCT;
« 10::Integer — nenoe;

« 10::Real — BeliecTBEHHOE;
« 10::Boolean — morn4eckuii.

@mnaru mapamerpa (enum — [0::I0FIgs):

« 10::Default — pexxuM 1o yMOIYaHHIO (BXO);
« 10::Output — BBIXOJ;
« 10::Return — BO3Bpar.

IIy0amuHbIe METOBI:

« 10( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool
hide = false, const char *rez ="" ); — VHUIMATU3UPYIOUTUH KOHCTPYKTOP.

« 10 &operator=(10 &iio ); — KonupoBanue nmapameTpoB (GyHKINH.

. const string &id( ); — Vneatudukatop napameTpa QyHKIHH.

- const string &name( ); — Jlokaln3oBaHHOE UM NTapameTpa QYHKIIUH.

« const Type &type( ); — Tun mapamerpa GHyHKINH.

« unsigned flg( ); — ®naru napamerpa QyHKIHH.

« const string &def( ); — 3HadeHHE 1O YMOIIAHHIO.
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« bool hide( ); — Ilpuznak — « CKpBITO».

. const string &rez( ); — Pe3epBHOE CBONCTBO mapamerpa (yHKITHH.

« void setld( const string &val ); — Y cTaHOBUTH UIEHTU(DHUKATOP B <val>.

 void setName( const string &val ); — Y CTaHOBUTb UMS B <val>.

« void setType( Type val ); — YcTaHOBUTH THI B <val>.

« void setFlg( unsigned val ); — Y cTaHoBuUTH Quaru B <val>.

- void setDef( const string &val ); — Y CTaHOBUTb 3HAYCHHE 10 YMOIYAHHIO B <val>.
« void setHide( bool val ); — Y cTaHOBUTB/CHATH Mpu3HaK — K CKPBITO».

- void setRez( const string &val ); — Y CTaHOBUTH pe3epBHOE CBOWCTBO B <val>.

12.3 O0bexT 3nauenus pynxuuu (TValFunc).
IIy6anyHble METOBI:

« TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); —
Nuannuanu3upyronmi KOHCTPYKTOP.

« const string &vfName( ); — VIms 00beKTa 3HAYCHUH.

« void setVfName( const string &nm ); — Y CTaHOBUTbH UMsI OOBEKTa 3HAYCHUN B <nm>.

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

« int iold( const string &id ); — Ilonyuenue nnaexca napamerpa <id>.

- int ioSize( ); — OO11ee KOJIMYECTBO MapaMeTPOB.

« 10::Type ioType( unsigned id ); — Tun napamertpa <id>.

« unsigned ioFlg( unsigned id ); — ®naru mapamerpa <id>.

 bool ioHide( unsigned id ); — llpu3nak mapamerpa <id> — « CKpbIT».

- string getS( unsigned id ); — llony4unTh 3Ha4YeHUE (CTpOKa) mapamerpa <id>.

- int getl( unsigned id ); — IlonyunTs 3HaueHue (11e10€) nMapameTpa <id>.

+ double getR( unsigned id ); — IlonyuuTtb 3HaueHUE (BEIIECTBEHHOE) MapaMeTpa <id>.

+ bool getB( unsigned id ); — IlonyunTb 3HaUE€HHE (JTIOTUYECKOE) TapameTpa <id>.

« void setS( unsigned id, const string &val ); — YcTaHOBUTH 3HaueHHE <val> (CTpokKa)
napameTtpa <id>.

« void setl( unsigned id, int val ); — YcTaHOBUTH 3HaueHUEe <val> (1en0e) napamerpa <id>.

« void setR( unsigned id, double val ); — YcrtaHoBUTh 3HaueHHe <val> (BEIIECTBEHHOE)
napamerpa <id>.

+ void setB( unsigned id, bool val ); — ¥YctaHOBUTH 3HaueHue <val> (JIOTWYECKOE) Mapamerpa
<id>.

« bool blk(); — IlpusnHak — «biiokupoBaHue U3MEHEHUH TApaMETPOB (PYHKITUN.

« bool dimens(); — llpuznak — «3MepsATh BpeMs BBIYUCICHUS).

- void setDimens( bool set ) — YcraHoBka/cOpoc <ser> mnpusHaka — «/3MepsaTb Bpems
BBIUUCIICHUSI.

« virtual void calc( ); — BbpaucnuTs.

« double calcTm( ); — Bpems BbIUHUCTIECHUS.

« void setCalcTm( double vl ); — Vannmanu3anus BpeMeH! BBIYUCIICHUS 3HAYCHUEM <V/>.

« TFunction *func(); — Cssi3anHas QyHKITHUSI.

« void setFunc( TFunction *func, bool att det = true ); — CBs3aTh ¢ yKa3aHHOH (yHKUHEH
<func>.

« virtual void prelOCfgChange( ); — BbI3bIBaeTcs niepe]] i3MEHEeHHEeM KOH(UTypaIuu.

« virtual void postlOCfgChange( ); — BbI3bIBaeTCs 1MOCIIe U3MEHEHUSI KOHPUTYPALIHH.
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13 Janubie B cucteMe OpenSCADA u ux xpanenue B b/l
(TConfig)

XpaHeHHe AaHHBIX B cuUcTeMe OcHoBaHO Ha oObekrax IConfig u TElem. DT OOBEKTHI XpaHST
CTPYKTYpy M 3HadueHusi nosied BJl, 4To MO3BOJSIET BBIMOJHATH MNPSIMYIO 3arpy3Ky U COXpaHEHHE
KoHurypamuu yepes noacucremy «bJI».

O0bekr TElem conmepxut cTpykTypy 3amucu bJI. CTpykTypa 3amucu COAEPIKHT HCUEPIIBIBAIOIIYIO
nHGOpPMaIIMIO O 3JEMEHTax, UX THUIaX, pa3Mepax U OCTAJIbHBIX Napamerpax. Mudopmanuu B naHHON
CTPYKTYpE JOCTAaTOYHO JUIsl CO3/IaHMs, KOHTPOJISI M YIOpaBJIEHHS peanbHOM cTpykrypoid BJI.
DIIeMEHTapHOUN eIMHMIICH 3anucH sBiseTcs siueiika Tfld.

O6bextr TConfig sBasercs HacaeAHUKOM OT TElem M COOEPXKUT peaibHbIE 3HAYCHHS DIIEMEHTOB.
TConfig wcnonmb3yeTcss B KadecTBE IMapamMeTpa B (QYHKIHSIX MAHUIMYISAIAA C 3alUCSIMH TaOmuI B
nojacucteme «bJl». DneMeHnTapHOM enUHULICH 3anucH sBIsAeTcs suelika 7Cfg.

Jnsa mpenocraBieHus BO3MOXKHOCTH INPEAYNPEKICHUS XPAaHWIMINA JaHHBIX O CMEHE CTPYKTYpbI
npeaycMoTpeH o0bekT 1ValElem, ot xotoporo Haciemyetcs xpanwnuiae 7Config U CIHCOK KOTOPBIX
conepxurcs B ctpykrype TElem.

13.1 O6bekT nannbix (TConfig)

‘HacnenyeT: TValElem

TParamContr, TController, TMArchivator, TPrmTempl, TPrmTmplLib, TUser, TGroup,
Hacnenyercs: TTransportln, TTransportOut, TBD, TVArchive, TVArchivator, a makce mooynvhvie
00beKmbl Xpauawue ceou oanHvle 8 bJ[.

IIyOoiu4uHbIE METOABI:

« TConfig( TElem *Elements = NULL ); — VNHUIMaNU3UPYIOLUINA KOHCTPYKTOP.

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

- void cfgList( vector<string> &list ); — Cnucok »neMeHToB <[ist>.

« bool cfgPresent( const string &n_val ); — TlpoBepka Ha HaTU4KEe dJIEMEHTa <n_val>.

« TCfg &cfg( const string &n_val ); — Ilonydenue snemenTta <n_val>.

« void cfgViewAll( bool val = true ); — YcTaHOBKa/CHSTHE MpHU3HAKA BUAMNMOCTH JUISI BCEX
AJIEMEHTOB.

« TElem &elem( ); — Vcnonb3yemasi 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 ); — DopmupoBaHre THHOPMAIIMOHHOTO OTTHCAHUS
37IeMeHTOB KoHurypanuu s uaTepdeiica ynpasnenus OpenSCADA.

« void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = ‘“root”, const
string &grp = “root”, int perm = 0664 ); — OOpaboTka 3anmpocoB HHTEp(deiica yrnpaBieHUs
OpenSCADA k sneMeHTaM KOHQUTyparyH.

3allII/IIlIéHHI)le METOAbI:

« wvirtual bool cfgChange( TCfg &cfg ); — BbI3pIBaeTcsi B ciydae HU3MEHEHHUS COJIEP>KUMOIO
3JIEMEHTa KOH(QUTYpaLIHH.
« void detElem( TElem *el ); — BpI3pIBaeTCs B Clly4ae OTKIIOUYCHHS CTPYKTYPBI <el>.

« void addFld( TElem *el, unsigned id ); — BpI3bIBaeTCs B ciydae H00aBJICHUS dIEeMEHTa <e/> B
MO3UIHI0 <id> CTPYKTYPHI.
+ void delFld( TElem *el, unsigned id ); — BbI3bIBaeTcs B cilyyae yJaJeHUs 3JIeMeHTa <el> u3

MO3ULINU <id> CTPYKTYPHI.

13.2 fueiixka nanubix (TCfg)
JMannbie: [Jononaurensusie ¢piaru k 7FId (enum — TCfg:: AttrFlg):
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« TFld::Prevent — ynpexnarb 00 ©3MEHEHUH 3HAYCHUS SJIEMEHTA.
« TFld::NoVal — He oTpaxaTb JIeMEHT Ha 3HaueHHe oObekTa TValue.
« TFld::Key — xiro4eBoe moJe.

IIy0am4yHbIe METOBI:

- TCfg( TFld &fld, TConfig &owner ); — VIHUIIMATU3UPYIOMUH KOHCTPYKTOP.

- const string &name( ); — VMs stueiiku.

«  bool operator==( TCfg &cfg ); — CpaBHeHUE SYCEK.

« TCfg &operator=( TCfg &cfg ); — KonupoBaHue sueex.

« bool view(' ); — llpusnak — «Slueiika BuAMMaY.

« void setView( bool vw ); — YcTraHoBKa npu3Haka «Sldeiika BuguMa» B <vw>,
« TFld &fld( ); — Kondurypauus s4eiku.

. string getSEL( ); — Ilony4yuTs 3HaUY€HHUE BHIOOPOYHOTO THIIA.

. string getS( ); — Iloay4nuTh 3HaYEHUE CTPOKOBOTO THIIA.

 double getR( ); — IlomyunTh 3HaYCHHE BEIIECTBEHHOTO TUTIA.

« int getl( ); — llony4unTh 3HaYEHUE TIETIOTO THIIA.

« bool getB('); — Ilony4uuTh 3HaYEHUE JIOTUYECKOTO TUIIA.

. string &getSd( ); — llomyunuTh mpAMON JOCTYI K 3HAYCHHUIO CTPOKOBOTO THIIA.
+ double &getRd( ); — Ilony4uuTtb NpsMOii JOCTYI K 3HAUEHUIO BEIIECTBEHHOTO THUIIA.
« int &getld( ); — Tlony4uTh NPSMOU JOCTYN K 3HAYCHHIO IIETIOTO TUTIA.

« bool &getBd( ); — IlomyunuTb NpsMOH JOCTYN K 3HAYCHHIO JIOTHIECKOTO THUTIA.

« void setSEL( const string &val, bool forcView = false ); — VYcTaHOBUTH 3Hau€HUE
BBIOOPOYHOIO TUNA B <val>, C IPUHYJUTEIbHON YCTaHOBKOW BUIUMOCTU <forcView>.

« void setS( const string &val, bool forcView = false ); — YcTaHOBUTb 3HAUEHUE CTPOKOBOIO
TUNA B <val>, ¢ IPUHYIUTEITHHON YCTAaHOBKOM BUIUMOCTH <forcView>.

+ void setR( double val, bool forcView = false ); — YcTaHOBUTbH 3HAYCHUE BEIICCTBEHHOTO THIIA
B <val>, ¢ NIpUHYIUTEIHHON YCTAHOBKOM BUIUMOCTH <forcView>.

« void setl( int val, bool forcView = false ); — YcTaHOBUTH 3HAYEHUE 1EJOTO THMA B <val>, ¢
NPUHYIUTEIbHON YCTAHOBKOM BUIUMOCTH <forcView>.

« void setB( bool val, bool forcView = false ); — YCTaHOBHUTh 3HAYCHHE JIOTHYECKOTO THUIIA B

<val>, ¢ TPUHYIUTEIHLHON YCTAHOBKOW BUAUMOCTH <forcView>.

13.3 O0bekT cTpykTypsbl AaHHbIX (TElem)

TTipParam, TControllerS, TTipController, a Taxke MOAYTbHBIMU O0BEKTAMHU
COBMEUIAOIIUMHE (DYHKIIMH XPAaHEHUS CTPYKTYPHI.
ITy0iu4HbIE METOABI:

Hacaenyercs:

« TElem( const string &name = "" ); — VHunumanuzanusi CTPYKTYpPhl C YKa3aHHBIM HMEHEM
<name>.

. string &elName(' ); — VM CTPYKTYpBHL.

« void fldList( vector<string> &list ); — CHHUCOK siueeK B CTpYKType <list>.

- unsigned fldSize(); — KonuyecTBo stueek B CTPYKType.

« unsigned fldld( const string &name); — IlonydeHue uHAEKCa YUK O €€ UACHTU(UKATOPY
<name>.

« bool fldPresent( const string &name ); — [IpoBepka Ha HATMYKE YKA3aHHOW SIMEUKU <name>.

« int fldAdd( TFld *fld, int id = -1 ); — JloGaBneHue/BcTaBKa ssueiiku <fId> B mozunuto <id> (-1
— BCTaBKa B KOHEII).

+ void fldDel( unsigned int id ); — Y nanenue sueiku <id>.

«  TFld &fldAt( unsigned int id ); — Ilomyuenue ssueiiku <id>.

« void valAtt( TValElem *cnt ); — BbI3pIBae€TCS aBTOMATHYECKH B CIIydae MOJAKITIOYCHUS
CTPYKTYPBI K XPaHUIUIILY JaHHBIX <cnt>.
« void valDet( TValElem *cnt ); — BbI3bIBa€TCSI aBTOMAaTUYECKH B CIydae OTKIIOYCHUS

CTPYKTYPBI OT XpaHWIUIIA JaHHBIX <cnt>.
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13.4 fyeiika cTpykrypsbl fannbix (TFI1d)
HMaunnblie: Tum sueiiku (enum — TF1d:: Type):

« TFld::Boolean(0) — noruueckuii T,

« TFld::Integer(1) — 11en0o4nCICHHBIN THII;
« TFld::Real(4) — BeleCTBEHHbBIN THII,

« TFld::String(5) — CTpOKOBBIN THUII.

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

« TFld::NoFlag — ¢naru oTCyTCTBYIOT;

« TFld::Selected — pexuM BBIOOPKH M3 JOCTYIHBIX 3HAYCHUM, BHIOOPOYHBIN THIT;
« TFld::SelfFld — co3naBaTh COOCTBEHHYIO KOIHIO 3TOH SIUEHKHU;

« TFld::NoWrite — HenocTymHa Jyisi 3aIiUCH;

« TFld::HexDec — 1iecTHaAIATUPUYHOE MPEACTABICHUE IIEJIOT0 THIIA;

« TFld::OctDec — BOCBMEpUYHOE MPEJICTABIICHUE LIEJIOTO THIIA;

« TFld::FullText — MONMHOTEKCTOBBIM, MHOTOCTPOYHBIH, PEKUM TECTOBOTO THIIA.

ITy0iu4HbIE METOABI:

- TFld();, — VHunmanu3anus no yMoJ4aHHIo.

« 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 = "", int res = 0 ); —
WNuumanuzanysi ¢ ykazaHHOH KOH(HTyparuei.

« TFld &operator=( TFld &fld ); — KonupoBanue siueiiku u3 <fld>.

- const string &name( ); — VM ssueiiku.

 string &descr( ); — Onuvcanue sUeUKH.

« int len(); — Pa3Mep 3HaUeHUS AYECHKHU (CUMBOJIOB B CHMBOJIHHOM MPEJICTABICHUN).

- int dec( ); — Pa3mep apoOHOW YacTH, s BEHIECTBEHHOTO (CMMBOJIOB B CHMBOJHHOM
MIPE/ICTaBICHHUH).

« Type type( ); — Tun sueiiku.

 unsigned flg( ); — ®naru suenKm.

+ const string &def( ), — 3HaueHNE MO YMOIYAHUIO.

 string values( ); — Pabounii nuana3oH 3HAYEHUS WM MEPEYCHb BO3MOXKHBIX 3HAUCHUU IS
BBIOOpOYHOTO THMA (B BUaE — “v11;vI2;vI3”).
. string sel[Names( ); — llepeuenp UMEH 3HAUEHUH yUIsi BEIOOpOYHOTO THMA (B BHIe — «Value

1;Value 2;Value 3").

- int reserve( ); — Pe3epBHBIN mapaMeTp.

« void setDescr( const string &dscr ); — Y cTaHOBKa onMCaHus B <dscr>.

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

« void setDec( int vl ); — YcTraHoBKa IpOOHON YaCTH, JIJIsl BEIIECTBEHHOTO, B <v/>.
« void setDef( const string &def ); — Y cTaHOBKa 3HaYCHUS 110 YMOJIYAHUIO B <def>.
- void setFlg( unsigned flg ); — YcranoBka ¢iaros B <fIg>.

« void setValues( const string &vls ); — YcraHoBka pabo4ero auana3oHa 3HAYCHUS WU TIEPETHS
BO3MOXKHBIX 3HaU€HUH AJisl BbIOOpouHOTo THMA (B BUae — “vI1;vI2;vI3”) B <vis>.
« void setSelNames( const string &slnms ); — YcTaHOBKa mepeyHss UMEH 3HAYCHUW st

BbIOOpOUHOTO THMA (B BUaE — «Value 1;Value 2;Value 3") B <slnms>.
« void setReserve( int res ); — Y CTaHOBKa PE3E€pPBHOT0 NapaMeTpa B <res>.

. const vector<string> &selValS(); — Cnucok BapuaHTOB 3HAYCHHH JJII CTPOKOBOTO THIIA.

- const vector<int> &selVall(); — Crnucok BapuaHTOB 3HAUEHHH IS LIEJIOTO THIIA.

« const vector<double> &selValR(); — Cnucok BapuaHTOB 3HAYCHHU JIJIs1 BEIIECTBEHHOI'O THUIIA.
« const vector<bool> &selValB(); — Cnucok BapuaHTOB 3HAYEHUH I JOTHUYECKOTO TUIIA.

. const vector<string> &selNm(); — Cnucox uMEH BapMaHTOB 3HAYCHUHU.

« string selVI2Nm( const string &val ); — IlonyuuTh BbIOpaHHOE MM IO 3Ha4YeHHUIO <val>

CTPOKOBOTO THIIA.
« string selVI2Nm( int val ); — Ilony4uTh BEIOpaHHOE UMS IO 3HAYEHUIO 1IETTOTO <val> Tumna.
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- string selVI2Nm( double val ); — Illonmyunth BbIOpaHHOE€ HMs 110 3Ha4YeHUIO <val>
BEIIIECTBEHHOT'O THUTIA.

« string selVI2Nm( bool val ); — TlonyunTh BeIOpaHHOE MM TI0 3HAYCHHUIO <Vval> JIOTHYECKOTO
THUTA.

« string selNm2VIS( const string &name ); — IlonyunTh 3HAaYEHHWE CTPOKOBOTO THUIA IO
BBIOPAaHHOMY UMEHU <name>.

« int selNm2VII( const string &name ); — Ilony4nTh 3HAYCHHE IEJIOTO THIA TIO BHIOpAaHHOMY
UMCHU <name>.

« double selNm2VIR( const string &name ); — llony4uTh 3HaUY€HUE BEIIECTBEHHOTO THIIA IO
BBIOpAaHHOMY UMEHU <name>.

« bool selNm2VIB( const string &name ); — IloayuuThb 3Ha4Ye€HUE JIOTUYECKOTO THUIA IO

BBIOpAaHHOMY UMEHU <name>.

« XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user =
“root”, const string &grp = ‘root”, int perm = 0664 ); Coznath 31eMeHT (OPMEI B
COOTBETCTBHH C ITapaMeTpaMH STUCHKH.

13.5 O0bekT ynpe:xaenus npo cMmeny crpykrypsl (TValElem)

‘Hac.ﬂenyeTcn: ‘T Value, TConfig. ‘
3amuInéHabIe METOAbI:

« virtual void detElem( TElem *el ); — YBenomieHue s1eMeHTOM <el> KOHTeHHeEpa mpo
JKeJIaHUEe OTKIIOYUThLCS.

« virtual void addFld( TElem *el, unsigned id ) = 0; — YBegomiieHHe PO T0OABJICHHUE STUCUKH
<id> enemenrta <el>.

- virtual void delFld( TElem *el, unsigned id ) = (; — YBeqomJIeHHE TIPO YAAICHHE STUCUKHU

<id> exemenra <el>.
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14 UuTepdeiic ynpaBjieHUs CUCTEMOM U JTUHAMHYECKOE JIePeBO
00bekTOB cuctemsbl (TCntrNode)

JIsl TOJHOTO TMOKPBITUSL KIFOUEBBIX KOMIIOHEHTOB CHCTEMBI CEThIO OOBEKTOB E€AMHON CTPYKTYPBI
npenHa3HadeH 00beKT y3ia auHamudeckoro nepesa TCntrNode. Ha aTot 00bekT Boznaratores GQyHKIUU:

+  eIMHOOOPa3HOrOo JOCTyNa K KOMIIOHEHTaM CHCTEMBI, BKIItOYas OJOKHPOBKH JMHAMHYECKOTO
JOCTYyIa;
+ TIOCTPOCHHE pacmpene’EHHOro HHTep(elica ynpaBiIeHusI.

JIro60#1 00BEKT, MMEIOUMI NOTPeOHOCTh B MPEAOCTABICHUM JWHAMHMYECKOTO JOCTyNna K cebe uiu
CBOMM KOMITOHEHTaM [IOJDKEH HacJIeoBaThcs OT 00BeKTa y3ia auHamuueckoro aepeBa TCntrNode.
JlaHHOE POICTBO aBTOMATMYECKU BKIIIOYAET y3€N B JUHAMHUYECKOE JEPEBO OOBEKTOB, OXBAYCHHOE KakK
OpsIMOM, Tak U OOpaTHOM CBS3bIO, a TAKXKE IPEIOCTABIISIET BO3MOXHOCTh CO3JAHMUS KOHTEHHEPOB I0J]
cOOCTBEHHBIE JOYEpHUE Y37bl. B MOMONHEHUH K 3TOMY y3€J IMOJIy4aeT BO3MOKHOCTH YIPEXKIEHUS MPO
BKJIIOYEHHE M  HCKIIOYCHME/yNaJeHHWe y3jda U3 JepeBa, C  BO3MOXKHOCTBIO  OTKaza  OT
WCKITIOUCHUS/ yIaTICHUSI.

Wntepdeiic ynpaBiaeHus cuctembl BKIOYEH B coctaB oObekTa TCntrNode u, cOOTBETCTBEHHO,
OXBAaTBHIBAET BCE Y3JIbl TUHAMUYECKOIO JIEpeBa CUCTEMBI, [TO3BOJISISI €AMHOOOPA3HO YIPABIATh CUCTEMOI B
HE 3aBUCHUMOCTH OT HCIOJb3yeMOro KIMEHTCKOro HMHCTpyMeHTa. MHrepdelic ympaBieHus cucteMmoit
BBITIOJIHEH Ha OCHOBE si3bIKa pazMeTkd XML. MoXHO npuaymMaTb MHOXKECTBO CIIOCOOOB MCIIOJIb30BAHHUS
uHTepdeiica ynpaBiIeHHs CHCTEMOM, B KadecTBE IpUMeEpa OTMETHM CleAylollue Haubosee spKue
peLICHUS:

- Web unrepoeiic koHpurypauuu;

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

+ OTpaXeHHe KOHQUTYypalu B CEeTh, IS PACHPEICNEHHOTO YIPAaBICHUS MHOXECTBOM
OpenSCADA-cTaHumii U3 €IMHOM Cpelibl AIMUHUCTPUPOBAHUS;

*  HCIIOJIb30BAHME B POJIM MPOTOKOJIA JIJIsl TOCTYIA K JAHHBIM OOBEKTOB U3 CETH;

+ TPEIOCTAaBIIEHUE CEPBHCHBIX (QYHKIMH IS JOCTYNa TPETbUX MPHIOXKEHUH W OTIEIbHBIX
koMIIOHEHTOB OpenSCADA k BHYTpEHHUM JaHHBIM.

WnTepdeiic ynpaBiaeHUs: CHCTEMO peann30BaH MOCPEICTBOM JIBYX COCTABIISIOIINX:

uHGOPMAIIMOHHOMN CTPYKTYPhI KOH(DUTYPAITMOHHOMN MOIH30BATENLCKON CTPaHUIIBL;
+ JIMHAMHYECKOM YacTH B BHJIE: 3alPOCOB HA MOJTyYeHUE, MOTUPUKALIUIO TAHHBIX U CEPBHUCHBIX
3ampoCoB.

NudopmanmoHHas Hepapxuyeckas CTPyKTypa COAEPKUT HH(GOpMAIMIO O MyOJMYHBIX 3JEMEHTax
yIOpaBJIEHUS U MOXET ObITh MCIOJB30BaHA JJI MOCTPOCHMS MOJIb30BATENbCKUX UAJIOTOB YIPaBICHUS
y3J1aMU CHCTEMBI.

JluHamuueckass 4acThb COJEP)KUT CLIEHApUM OOCIIYy)KMBAHMSI 3alpOCOB K 3JIEMEHTaM YIpPaBJICHUS,
ONHCaHHBIM B MH(OPMAIMOHHON CTPYKType, a TakKKe CKpbITblE 3JIEMEHTHl YIPABICHHs, B BHUJE
CEpBUCHBIX (DYHKIIMI, UCTIONb3yeMbIE ISl YHU(PHUIIMPOBAHHOTO JOCTyIA K Y31Y.

OO6mmit wHTEepdEehc yhpaBiIeHUS CTPOUTCS W3 OTACTBHBIX Y3JIOB JUHAMHYECKOTO JIepeBa.
Hepapxuueckoe HacnemoBanus oT obwekra TCntrNode mo3BoisieT peanu3oBbIBaTh MHOTOYPOBHEBOE
JoTIOTHeHNE KoH(puryparmuu wuHTepdeiica ynpasieHus. OOmmiA BUA JHHAMAYECKOTO JepeBa Y3JI0B
MIPE/ICTABIIEH HA pUC. 8.
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Puc. 8. Ilpumep nunamudeckoro nepesa y3inoB cuctembl OpenSCADA.

V31b1 CHUCTCMBI, COACPIKAIIUC NAaHHBIC I I/IHTep(beﬁca YIpaBJICHUA CHCTCMOﬁ, TaKXKC, AOJKHBI
MOAKIIFOYAaThCA B JMHAMUYCCKOC JICPCBO 00BEKTOB.

HOI[KJ'IIO‘ICHI/IC y3J1a B JUHAMHUYCCKOEC JCPEBO MMPOU3BOIUTCA CICAYIOIIUM O6p330M2

« HacaegoBanue o0bekTa TCntrNode nnm ero moToMKa;
+ (dopmupoBanre HHGOPMALIMOHHON CTPYKTYpHI;
+ 00cmyXuBaHUE 3aMPOCOB K JUHAMUYECKUM JaHHBIM.
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14.1 Cunrakcuc 3anpoca 4 oTBeTa uHTepdeiica ynpanJieHus

Becy oOMeH ¢ umHTepdelcoM ymnpaBieHHs NPOU3BOIUTCSA MocpeacTBoM si3bika XML. Ilpu stom
BHYTPCHHUII OOMEH BBINOJHACTCS pa3o0paHHON CTpykTypoil s3pika XML (DOM), a BHemHwuit
MOCPEACTBOM IIPeoOpa3oBaHus B MOTOK CUMBOJIOB cIutomHoro XML-daiina u o6paTHoO.

3anpoc BBIMOIHAETCS MOCPEICTBOM OTIPABKU OJHOTO KOHTEHHEpa C HEKOTOPBIMH TapamMeTpamu B
aTpuOyTax. Pe3ynpTar momemaeTcs B IMOJYYCHHBIH KOHTEHHEpP ¢ M3MEHEHHEM HEKOTOPHIX aTpHOyTOB
KOPHEBOTO KOHTeWHepa. B o0IemM BHIe KOHTEWHEp 3ampoca MOXHO 3alKcaTh CICIYIONMM 00pa3oM:
<cmd path="/TreePath" user="user" force="1"/> I'ne:

cmd — KOMaHJa 3anpoca; path — TMyTh K y3]y WU BETBH y3JIa; user — TMOJIb30BaTeNIb CUCTEMBI O
MMEHHU KOTOPOTO HAMpaBIIEH 3aMpoc; force — MPU3HAK BBIIIOIHUTH 3aMPoc 0€3 MpeaypeskIeHusI.

B moarBepikaeHue pe3ysbTaTa 3ampoca yCTaHaBIMBAeTCs aTpuOyT pesynbTara <rez> B 3HaucHus: (-
3ampoc mpolent, 1-nmpeaynpexacHue (¢ BO3MOXKHOCTBIO BBIIIOJHEHHUs), 2-0muOKa. B ciyuae ommOku u
OPEAYIPEXkKJACHUST COOOIICHUST 3alMChIBACTCS B TEKCT KOHTEWHEpa W aTpuOyT mcat (Kareropus
COO0IIeHUS): <cmd path="/TreePath" user="user" force="1" rez="2"
mcat="sub_DAQ/mod_BlockCalc>Heso3modicro yoarums yzer</cmd>

14.2 Ter onucaHus rpyni J04e€pHUX BETOK CTPAHULBI

Kaxnmasg crpaHmma MoKeT coaepsKaTh TPYIIIBI JOYEpPHUX BeTBEW. [l ommcaHus rpymnm BeTBed
HpeayCMOTpPEH Ter <branches>. Ter cogep>XUT onMcaHUe TPYII BETBEI MOCPEICTBOM BIIOKEHHBIX TETOB
<grp>. K tery rpynmbsl BO3SMOXEH JOCTYI TOJBKO Ha «4TEHUE» WM BHIUMOCTb, CJIEIOBATEIHHO JIEMEHT
TpHabl JOCTyMa MOXKET npuHuMaTh 3HaueHue 00 ecnu 1octyn OoTCyTcTBYeT Wi 04 eciu mpuUcyTCTBYET.
<branches id="br"> <grp id="/br/in_' descr="Bxonnoii Tpancnopt' acs='04' list="/tr/in'/> <grp id='/br/out '
descr='"Beixoanoii Tpancnopt' acs='04' list="/tr/out'/> </branches>

14.3 Undopmanmonnbie Teru unTepdeiica ynpapjaeHUss CUCTEMOI

Wudopmanmonnsle Teru g s3pika XML cocraBmsior  andaBur (HOpMUPOBAHHMS —ONMHCAHUS
KOHQUrypallMoOHHBIX juanoroB. Komanpma 3ampoca HHQOpPMAIMOHHOM dYacTh UMeEeT BUI: <info
path="/TreePath" user="user"/>

B pesynbrare 3ampoca Oyaer mojyuyeHa WH(POpPMAIMOHHAS CTPYKTypa CTPaHUIIBI B COOTBETCTBUM C
MPUBWIETHSMH YKa3aHHOTO MOJIb30BaTEIsl.

Ter odaacTu <area>

OO6nacTy OMMCHIBAIOTCS TETOM <area> W MpeJHa3HauYeHbl AJIs TPYNIUPOBKH AJIEMEHTOB O Pa3InYHbIM
npuszHakaM. O61acTh MOXKET BKIIIOYATh JIPyrue 3JeMeHThl, U obsnactu. KopHeBble obnactu GopMHUPYIOT
3aKJIaJK{, B IPEACTABICHUU IOJIb30BATENBCKOrO HHTepdeiica. K Tery Bo3MOXKEH IOCTYH TOJIBKO Ha
«YTEHHE» WIM BUIAUMOCTb, CIIEOBATEILHO AJIEMEHT TPUAbl JOCTyNa MOXKET NMpHHUMaTh 3HaueHue 00
€CJIM JOCTYI OTCYTCTBYET Uiau 04 eciau mpucyTcTBYET.

<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 naHHBIX
Teru onuceIBarolIne JaHHBIE CBEEHEI B Ta0IuIe 1.

Ta6muna 1. Tern onucbIBaOIIME JaHHbIE

‘Ter Onucanue ‘

‘<ﬂd> HpOCTCfII.HPIG JAaHHBIC CTPOKOBOTO, LEJIOI0, BEIIECCTBECHHOT'O U JIOTUYCCKOI'O TUIIOB. ‘
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Ter Onucanue

<list> Cnucku ¢ JaHHBIMU CTPOKOBOTI'O, LICJIOTO, BCIICCTBCHHOI'O U JIOTHYCCKOI'O TUIIOB.

<table> Tabnuibl ¢ JTaHHBIMU B STYEHKAX CTPOKOBOTO, IIETIOTO, BEIIECTBEHHOT'O U JIOTHYECKOTO THIIOB.

<img> MWN3o0OpaxeHus.

Ter <fld>

<fld id="host' dscr="Host name' tp="'str'/><fld id='user"'
dscr='Operated wuser' tp='str'/><fld id='sys' dscr='Station system'
tp="'str'/>

K TEry BO3MOXKCH AOCTYIl KaK Ha «UYTCHHUC» TAaK WM Ha «3allUCh)», CIICA0BATCIBHO J3JICMCHT TpHUa/bl
A0CTYyIIa MOKET IPUHUMATh 3HAYCHUS:

00 — noctyn BooOue OTCyTCTBYeT; ()4 — MPHUCYTCTBYET JOCTYH TOJIbKO Ha ureHue; 02 —
HPUCYTCTBYET JOCTYH TOJBKO Ha 3aIMCh, OOBIYHO TaKOE 3HAYEHHE HE MMEET CMBICIIA ITOCKOJIBKY JOCTYII
Ha 3aIIUCh NOJPa3yMEBAET U JIOCTYI Ha yTeHUE; )6 — MPUCYTCTBYET JOCTYI U HAa YTEHHE U Ha 3allMCh.

Tun sanemenTa, onuckiBaeMoro terom <fld>, ykasesiBaercst arpudyrom <tp> (Tabnuma 2).

Tabnuua 2. 3nayenusi arpudyTa <tp> tera <fld>.

Ter Onucanue

<tp>

str Crpokoeiit Tin. <fId id="host' dscr="Host name' tp="str'/>

dec [emnoe uncno B necstuaHoM npesacraBienuu. <fld id='debug' dscr="Debug level' tp="'dec'/>

oct L[eno‘e HHCIIO B BOCbMEPHIHOM MPE/ICTABICHUH. <fld id='cr_file perm'dscr="Make files
permissions(default 0644)' tp="oct' len="3"/>

hex [enoe ymncno B HmIecTHaAATEPUYHOM MPECTABICHUN.

real BerectBeHHOE YHUCIIO.

bool Jlornueckwii npusHak («false»|"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'/>

Ta6numa 3. JleiicTBUsI HAJ 2JIEMEHTOM ONMCAHHBIM Terom <fld>.

Onepanus JleiicTBHE
Orpboc 3anpoc: xkoManga «gety: <get path="/fld_teg" user="user"/>. Pe3ynomam:
p HOJTBEPIKJICHHE CO 3HAYCHNUEM B TEKCTE Tera WK cooOIieHne o0 ommoke.
3anpoc: xoManga “set”: <set path="/fld teg” user="user ">value</set> Pe3yromam.:
Momuduxarms P A p fld_teg Y.
HOJTBEPIKJICHUE WK COOOIIeHne 00 OImoKe.
Ter <list>
<list id='mod auto' dscr='List of shared libs(modules)' tp="'str'

dest="file'/>

K Tery BO3MOXKEH NIOCTYHn KaK Ha «4TCHHE» TaK M HA «3aMUCh»(MOAM(PUKAIUIO), CIICIOBATEIHHO
AIIEMEHT TpHUabl JOCTYNa MOKET MPUHUMATh 3HAYCHHUS:

00 — noctyn BooOmIe OTCYTCTBYeT; (4 — MpPHUCYTCTBYET MOCTYIl TOJBKO Ha ureHue; (02 —
HPUCYTCTBYET JOCTYI TOJBKO Ha 3alUCh, OOBIYHO TAKOE 3HAYEHHE HE MMEET CMBICIA MOCKOJIBKY JAOCTYII
Ha 3aMKCh MOPa3yMeBaeT U JOCTYI Ha YyTeHue; )6 — MPUCYTCTBYET JOCTYII U Ha YTEHUE U HA 3aIHCh.

Tun »51eMEeHTOB B CIIUCKE yKa3blBaeTcsi arpuOyroM <fp>. 3HaueHus arpulyra <fp> NpUBEJCHBI B
Tadiuue 1.

Ta6nuia 4. JleficTBUSI HAJ CIMCKOM.
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Onepauust JlelicTrBUe
3anpoc: komanga «gety: <get path="/fld_teg" user="user"/> Pe3yromam:
MOJTBEPK/IEHUE C PE3yJIbTaTOM B TEKCTE Tera WK cooluieHne 06 omubke. Pesynprar
bopmupyeTcs B BUJE:

Ormpoc

<get path="/fld_teg" user="user" rez="0">

<el 1d='0">./MODULES/arh_base.o</el> <el id="'1">./MODULES/cntr_sys.o</el>

</get>

3anpoc: xomanna “add”: <add path="/fld teg” user="user” id="tst”">Test</add>
JloGannenmue Yuraercs Kak — 100aBUTh CTPOKY C HneHm(bHKaTopOM «tst» u 3HaueHueM «Test». Eciu
eTpoKH CIIMCOK HE MHAECKCUPOBAHHBIN TO aTpuOyT 1d OTCYTCTBYET.

Pesynomam: monreepxaeHue Wi cooOIeHne 00 onmoke.

3anpoc: komanpaa “ins”: <ins path="/fld_teg” user="user” pos="3" p_id="tstl”
id="tst">Test</ins>

YuTaercs Kak — BCTABUTh CTPOKY C HACHTH(UKATOPOM «tst» 1 3HaueHHeM «Test» B
MO3HLMIO 3 cO CTPOKOM «tstl». B ciydae unnexcHoro cnucka atpudyT p_id cogepkut
uaeHTu(UKaTOp, MHa4Ye TeKCT CTPOKU. Eciiu cicok He nHAeKCUpoBaH To aTpudyT id
OTCYTCTBYET.

BcraBka ctpoku

Pezynomam: nonreepxaeHNe Wk cO00IEeHne 00 onmoKe.

—/)

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

Yuraercs Kak — yIaIUTh CTPOKY € HIEHTU(UKATOPOM «tsty 1 3HaueHneM «Test» B

VY nanenune .
cTpoKi no3uuuu 3. Eciau cnucok He MHIEKCUPOBaH TO aTpuOyT id OTCYTCTBYET.
Pe3zynomam: noaTBepxkaeHne Wi cooOIIeHne 00 omuoKe.
3anpoc: xomanna “edit”: <edit path="/fld teg” user="user” pos='3"p id="tstl' id='"tst'
>Test</edit>
Yuraercs Kak — 3aMEHUTh CTPOKY B MO3UIMU 3 ¢ UIeHTU(UKATOpOM “tst]” Ha CTPOKY C
N3menenune uaeHTuukaTopoM «tst» u 3HaueHueM «Test». B ciyuae nHIEKCHPOBAaHHOIO CIIUCKA
CTPOKHU aTpuOyT p_id comepKuT UaeHTU(UKATOP UHAYE TEKCT cTpoKu. Eciu cnncok He

WHJCKCUPOBAH TO aTpuOyT id OTCYyTCTBYET.
Pe3zynomam: noaTBepxkaeHne Wi cooOIIeHne 00 omuoKe.
3anpoc: xomannaa “move”: <move path="/fld _teg” user="user” pos='3'to="'5"/>

[Tepememienne  YuraeTcs Kak — IEPEMECTUTH CTPOKY C MO3HLUU 3 B MTO3ULUIO S.
CTPOKH
Pesynemam: monrBepxaeHUe WA cOOOIEeHne 00 onnoKe.

Ter <table>

<table id='a mess' key='0"' col 1st="0;1;2"> <list 1id='0' dscr="Id'
acs="'4" tp='str'/> <list 1id='l' dscr='Name' acs='4' tp='str'/> <list
id="'2" dscr='Type' acs='4' tp='str'/> <list id='3' dscr='Hide' acs='4"
tp='bool'/></table>
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K TEry Ta6J'II/IHLI H KOJIOHKaM OTACJIbHO BO3MOXCH JOCTYII KaK Ha «YTCHHE» TaK MW Ha
((3aHI/ICI:>>(MO,Z[I/I(bI/IKaI_[I/IIO), CJICAOBATCIIbHO 3JICMCHT TpUAAbl JOCTYIIA MOKCT MIPUHUMATD 3HAYCHHA:

00 — noctyn BooOuie OoTcyTcTBYyeT; ()4 — MPHUCYTCTBYET NOCTYN TOJIBKO Ha ureHue; 02 —
HPUCYTCTBYET JOCTYII TOJBKO Ha 3alUCh, OOBIYHO TAKOE 3HAUYEHHE HE MMEET CMBbICA MOCKOJIBKY JIOCTYII
Ha 3aIlUCh MOJPa3yMEBAET U JIOCTYN Ha uyTeHHUe; )6 — MPUCYTCTBYET JOCTYN U HAa YTEHUE U Ha 3alMCh.

Ecnu ykazan atpulyt <key> u B HEM MEpPEUMCIICHBl KIIOUEBbIE KOJOHKH, TO pabora ¢ TaliuIei
MEPEXOIUT B PEKUM QJIPECAINH 10 HICHTU(PUKATOPAM KOJOHOK M KITFOUaM.

Ta6auna 5. JlelicTBUsI HA TA0THIIEH.

Onepanus HeiicTBue

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

Yuraercs Kak — MoyIydyuTh KoJoHKU 0—2 1 ctpoku B HUX ¢ 100 mo 1000 TaGnuisl.

Pezynomam: TlonTBepxaeHNe ¢ TaHHBIMU TAOJIUIIBI WJIH COOOIIEHNE 00 OITnoOKe.
PesynbT popmupyertcs B BuE:

<get path="/fld_teg" user="user" cols="0;2" rows="100;1000" rez="0">
<list id="0" tp="str">

Ompoc <el id="100">Sat Feb 21 18:04:16 2004</el>

<ist> <list id="1" tp="str"™>

<el id="100>SY S</el>

</list> <list id="2" tp="str">

<el 1d="100">*:(TSYS)Broken PIPE signal allow!</el>

</list>

</get>
Jlo6aBienne 3anpoc: xomanna “add”: <add path="/fld teg” user="user”/> Pe3ynomam:
CTPOKH MOJITBEPXKICHUE UK coo0IIeHne 00 ommoKe.

3anpoc: xomannaa “ins”: <ins path="/fld_teg” user="user” row="'3"/>

UYuraeTcs Kak — BCTaBUTh CTPOKY B mo3uliuio 3. Komanna He pabotaeT npu
BcraBka cTpoku | ycTaHOBJIEHHOM atpudyre <key>!

Pezynomam: noaTeepxaeHne win cooOiieHne 00 onmoke.

3anpoc: xomanna “del”: <del path="/fld teg” user="user” row="'3"/> unu <del
path="/fld_teg” user="user” key id='Test’/> nins KI04eBOro peKUMa

VY nanenue Yuraercs Kak — ylaluTh CTPOKY B IO3ULMU 3 WU CTPOKY B ITO3ULMHU I'/I€ 3HAUECHHUE
CTPOKHU KosoHKH <id> paBHo 'Test'.

Peszynvmam: moaTBepKACHUE WU cOOOIICHIE 00 OmmMOKe.
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Omnepanus HeiicTBue
3anpoc: xomanna “move”: <move path="/fld_teg” user="user” row="'3"to="'5"/>
TepeMeliene UuraeTcs Kak — MepeMECTUTh CTPOKY € MO3ULMH 3 B no3uniuio 5. JlanHas KoMaHa He
peMettt paboTaer npu ycTaHOBIIEHHOM aTpuodyTte <key>!
CTPOKHU
Peszynvmam: moaTBepKACHUE WU COOOIICHHE 00 OIMOKe.
3anpoc: xomanna “set”: <set path="/fld teg” user="user” row='3'
col="id"™>Test</set> wnn <set path="/fld teg” user="user” key id='Test’'
col="id">Test]</set> il KIIFOUEBOTO peKUMaA
% CAp— Uuraercs Kak — yCTaHOBUTH 3HaU€HUE SUeku B cTpoke 3 u kosioHke 'id' B « Test» nmm
aueiic YCTaHOBKA KOJIOHKH ¢ UMeHeM 'id' CTpOKH B MO3UIUU T/ie 3HAUeHHUE KOJIOHKH <id>
y aBHO 'Test' B 3nauenue "Testl'. [IpakTudecku, qaHHAs KOMaH]1a IEPEUMEHOBBIBAET
2
KJIIOYEBOM 3JIEMEHT yKa3aHHOM CTPOKH.
Peszynvmam: moaTBepKACHUE WU cOOOIICHIE 00 OmmMOKe.
Ter <img>

<img id='ico' descr='UkoHka cTpaHuus'/>

K TEry BO3MOXKCH AOCTYIlI KaK Ha «UYTCHHUC» TAaK WM Ha «3allUCh)», CICAOBATCIBHO J3JICMCHT TpHUa/bl
A0CTYyIIa MOKET IPUHUMATh 3HAYCHUA:

00 — noctyn BooOuie oTcyTcTBYyeT; ()4 — MPHUCYTCTBYET JOCTYH TOJIbKO Ha ureHue; 02 —
HPUCYTCTBYET JOCTYIl TOJIBKO Ha 3alKCh, OOBIYHO TaKOE 3HAUEHUE HE MMEET CMBbICIA MOCKOJIbKY JAOCTYI
Ha 3aIUCh MOJPa3yMEBAET U JIOCTYI Ha yTeHHUEe; )6 — MPUCYTCTBYET JOCTYN U HAa YTEHHE U Ha 3alMCh.

Ter mnpegHasHaueH s TMepenadyd H300paxeHHil kiueHTam uHTepdelica ynpasinenus. [lox
n300paKEHHUEM MOTYT BBICTYNAaTh: UKOHKH CTPaHUI], rpad)K¥ MacCHBOB 3HAUEHUU M JIpyrue JaHHBIE,
KOTOpbIE MO>KHO MPEACTaBUTH B rpapuecKoM BUJE.

[ToaepxuBarOTCs KOMaH Ibl 3aIPOCOB:
«  <get path="/fld_teg" user="user"/>. — 3anpoc U300paKEHU;

Pe3ynbTaToM SIBISICTCS MMOATBEPIKICHUE C JaHHBIMH U300pa)KEHHsI WIIH COOOIICHHE 00 OmHrOKe.
«  <set path="/fld_teg" user="user">img</set> — 3arpy3ka n300paxeHuUsI.

PesynbraTrom sBIIsIeTCS MOATBEPKACHUE WIIA COOOIeHUE 00 ommoKe.

KomaHabl ¢ napameTtpamu. Ter <comm>

<comm id='add'> <fld id='tm' tp='time'/> <fld id='cat' tp='str'/>
<fld id="1vl' tp="dec' min="'0" max="'7"'/> <fld id='mess'
tp='str'/></comm>

K Tery Bo3MOXEH AOCTYH Kak Ha «YTEHUE» WM BHJIUMOCTb+OOCIIy’)KMBAHHE 3allpOCOB, TaK U HA
MOI[I/I(I)I/IKaLII/IIO HJIN BBIMIOJIHCHUEC KOMAH/BI, CJICAOBATCIILHO 3JICMCHT TPpUAAbl JOCTyIla MOXKCT IIPUHUMATD
3HayeHne 00 eciau ocTyn OoTCyTCTBYeT BooOIe, 04 ecin KoMaHay MOXHO yBuAeTh U 06 ecnu KoMaHIy
MOKHO MHULIUUPOBATD.

Hpez[Ha3Haqu 1A nepeaaqn KOMaHIO U I[GﬁCTBI/Iﬁ y3J‘Iy, a TAK¥XKE MOXKET UCIIOJIb30BaTHCA IJIsA CO3AaHUA
CCBIJIOK Ha APYTUC€ CTPAaHHIIbI. KOMaH,Z[BI MOT'YT BKIINOYATh IMapaMCTpPBhI. HapaMeTpBI OIINUCBIBAKOTCS TCTOM
<fld>.

[ToxnepkuBarOTCS KOMaH/IbI 3aIIPOCOB:



<set path="/fld teg" user="user"/> <fld id='tm'>1023456244</f1d> <fld
id="cat'>*</fld>

Br130B KOMaH/HI:

mess</fld></comm>

<fld
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id='1lvl'>2</fld> <fld

3arpy3ka CChUIKM Ha IpYTI'YIO CTpaHMILY:

<get path="/fld teg" user="user" tp="lnk"/>"

PesynbpTaToMm sIBIISI€TCS MOATBEPKACHUE MU COOOIIEeHHE 00 ommoKe.

BeTku (@oyepHue y3nbl)

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

Betku omuceiBaroTcsi 00bIYHBIM criickoM <list> co cmernumanpHbiME aTpuOyTamu tp='br'. Meroauka

id="mess'>Test

3aIrpoca u MOI[I/I(I)I/IKaI_II/II/I BETOK IIOJIHOCTBIO COBIIAAAET C METOANKOM pa6OTBI co cruckom <list>.

14.4 Uepapxnyeckune 3aBUCUMOCTH JIEMEHTOB fI3bIKA YIIPABJICHUS

IIpumep cTpaHULBI y351a S3bIKA YIIPABICHUS:

<oscada_cntr>
id='config'
id='cr file perm'
dscr='Directories'
options (from config)'/> <comm

<area

dscr='Config

dscr='Files'
tp='oct'

id='a gen' dscr="'Generic control'> <fld
file' tp="str' dest="'file'/> <fld
tp='oct' len='3'/> <fld id='cr dir perm'
len="'3"'/> <comm id='upd opt' dscr='Update

id="quit"

dscr="'Quit'/> </area> <area

id='a kern' dscr='Kernels'> <list 1id='k br' dscr='Kernels' tp='br'/>
</area></oscada_ cntr>
Tabnuna 6. Mepapxuyeckue 3aBUCUMOCTH 3JIEMEHTOB SI3bIKA!
Ter Onucanue ATpuOyTHI Coaepxumoe
KopueBoii aneMeHT
cTpaHulbl. SBisieTcs
€IMHCTBEHHBIM H
oscada_c ciayXuT IS . area, im
A % id — naeHTHuUKaTOp; dscr — onucaHue. - IME,
ntr uaeHTU()UKAITITT branches
MIPUHA]ICKHOCTH K
SI3BIKY MHTEpdeiica
yIpaBIeHUS.
Konreiine Il . .
branches P IPYI id — unenTudukaTop KoHTeliHepa. PaBen: br. grp
JIOYEPHUX BETOK y37a.
id — npeduKc TPyNIbl JOYEPHUX Y3JI0B B CHCTEME;
I'pymmma nouepHux dscr — onmcanue Bl BETOK; [ist — ajipec
b
&rp Y3JI0B. CIIMCKA BETOK B TPYIIIE JOYEPHUX Y3JIOB; aAcCs —
OIIIIMU JIOCTYTIA.

I'pynmupoBka id — naeHTHUKATOP; dScr — ONMUCAHUE; AcS area, fld, list,
area PYITIHP p; ’ table, comm,
CTaHJIAPTHBIX TETOB. OTIIIUU JIOCTYTIA. img

id — nneHTHdUKaTOpP; dscr — ONMUCaHue; tp — THII
comm  Komannus! y3iy. A ¢ p; - P fld

KoMaHbl (/nk — cchlika); acs — OMIMH JOCTYTIA.




Ter

Onucanue
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ATpHOYTBI

Conep:xumoe

fld

Ommcanne naHHBIX
CTaHAAPTHBIX THUIIOB.

id — unentudukarop; dscr — ONUCaHUE; Acs —
OILIUHU JOCTYMA. {p — THUII dyieMeHTa: str(len, dest,
cols, rows) — cTpOKOBBIH 311eMeHT; dec(len, max,
min, dest) — 11€710€ YHUCIIO B IECATUIHOM
npeAcTaBieHuy; oct(len, max, min, dest) — uenoe
YHCIIO B BOCBMEPUYHOM TIpeJICTaBlIeHun; hex(len,
max, min, dest) — 11eJI0€ YUCIIO B
mecTHaauaTepuaHoM; real(len, max, min, dest) —
BEILLECTBEHHOE YUCII0; hoo/ — JIOrMYECKUi PU3HAK;
time — Bpemsi/nata B cekyHaax (ot 01/01/1970).
Ces3Hble: /en — jyiiHA 3HA4€HUSI (CUMB.); min —
MUHHMYM 3HAUCHHS;, MaX — MaKCUMyM 3HAUCHUS,
cols — KOMM4eCTBO KOJIOHOK; 7OWS — KOJIMYECTBO
CTPOK; dest — croco0 BBOJA:

data — ucTouHUK OMHAPHBIX AaHHBIX (base64).
select(select) — Bb1IOOpHBIN THIT; sel_ed(select) —
BBIOOPHBIN THI C BO3MOXKHOCTBIO PEIaKTUPOBAHHSI.
select — MyTh K CKPBITOMY CITUCKY;

list

CHOucok JaHHBIX
CTaHAAPTHBIX THUIIOB.

id — npeHTHUKaTOp; dscr — ONMUCAHUE; Acs —
OTIITMH JIOCTyTA. p — Kak B <fld> kpome:

br(br_pref) — nouepHue y3Ibl.

idm — nnaexcupoBanHbIi crivcok (0|1); s com —
cnioco6b! Mmoaudukanuu crnucka [add][,ins][,edit]
[,del]:

add — no0aBIATh CTPOKH; inS — BCTABJISATh CTPOKH;
edit — moauduUIUpPOBaTh CTPOKU; del — ynamnsTh
CTPOKH.

Cas3uble: br_pref — npedukc 104epHUX y3JI0B;
dest — xak B <fld>.

table

Tabmuia JaHHBIX
CTaHJAPTHBIX TUIIOB.

id — wneHTHdUKATOP; dSscr — ONMUCaHUe; acs —
OTILUH JIOCTYTIA; key — KIIFOUEBbIE KOJIOHKU
(key=«id,name,per»); cols — nepeyeHb KOJIOHOK B
aTpulbyTe 3ampoca; rows — Iuana3oH CTPOK B
aTpuOyTe 3arpoca; s_com — CIocoObl MOAU(pHUKAIIH
tabmunpl [add][,del][,ins][,move]:

add — no6aBnATH CTPOKU; ins — BCTABIATH CTPOKH;
del — ynansTe CTpOKH; move — TepeMeNIaTh
CTPOKH.

list

img

N3o6paxenue.

id — unenTuduraTop; dscr — ONUCAHUE; acs —
OTIINH JIOCTYTA; /_SZ — TOPU30HTAIBHOE
OTPaHUYEHUE; V_SZ — BEPTUKAJIHHOE OTpaHHUYCHUE.

14.5 O0bekT y31a quHamudeckoro jaepea (TCntrNode)

‘HaCJ'IGJIyeTCSII ‘BCCMI/I ANMHAMHWYCCKUMH U YIIPaBJIACMbIMHA 06’BCKTaMI/I, IMpAMO HUJIK Y€PE3 MMOTOMKOB.

Jlannble: MIMeHOBaHHBIC IIPpaBa AOCTYIA K 31eMeHTaM yrpasienus (define):

R

R R R (0444) — noctyn BceM TOJBKO HA YTEHUE;
R R (0440) — moctyn Ha 4TE€HHE TOJBKO BIIa/IENbIly U IPYIIIE;
(0400) — moctymn Ha YTEHHE TOJIBKO BIACIbILY;
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« RWRWRW (0666) — MOIHBINI TOCTYII JIJIS BCEX;

« RWRWR_(0664) — mousiHBIl JOCTyN Biajaeiblly M TpyIIE, a BCEM OCTAJbHBIM TOJBKO Ha
YTEHUE;

« RWR R (0644) — monHbIi AOCTYN BIAJAENbIy, a TPYNIE U BCEM OCTAJIbHBIM TOJBKO Ha
YTEHUE;

« RWR __ (0640) — monHbld JOCTYN BiaeibIly, TOJBKO Ha YTEHHE TPYIIE U 3aKPHIT BCEM
OCTaJIbHbIM;

« RW __ (0600) — momHBINA JOCTYI BIAJENbILY, a TPYIIE U BCEM OCTAIBHBIM 3aKPBIT.

Coctosiaus auHamuyeckoro ysna (enum TCntrNode::Mode):

« TCntrNode::MkDisable — oTkniouyenue;
« TCntrNode::Disable — otknioueH;

« TCntrNode::MkEnable — Bk1toueHue;

« TCntrNode::Enable — BKIIOU€EH.

®naru pexxMMOB BKIIOUEHUs/O0TKII0ueHus y371a (enum TCntrNode::Flag):

« TCntrNode::NodeConnect — oAKIIOUEHUE Y3714,
« TCntrNode::NodeRestore — BOCCTaHOBJICHHE TIOJIKIIOUCHUS Y371a;

IIy6anyHbIe METOBI:

« TCntrNode( TCntrNode *prev = NULL ); — VHunuanuzanmsi ¢ yKa3aHHEM POJIUTEIHCKOTO
y3l1a <prev>.

« void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ); — Komanna
pabota ¢ uHTepdeiicom ympaBiieHUs cucTeMbl. [loanepKuBaOTCs TPAHCHIOPTHBIE MEPEXOJbI 1O
MOJTHOMY TIyTH BUJa: </sub_Security/usr root/%2fgen> rae %2fgen 3axoanpoBaHHbBIN BIOKCHHBIN
MyTh K KOHKPETHOMY IOJIIO0 CTPAHHMIIBI (/gen).

. static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); — Tlony4yenue
y3na XML mo 3Hauenumro arpubOyta 'id' <m id>. IlogaepkuBarorcsi 3ampockl XML y3ma mo
MOJTHOMY ITyTH K Hemy Buza (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, ... );
— JloOaBneHne »SJIeMEHTa YIPABICHUS HAa CTpaHHWIy. BO3MOXXHO yKa3aHHS MHOMECTBA
JOTIOJTHUTETBHBIX aTpuOyTOB B KOJINYECTBE <n_attr> B BUJIC:
<atpuOyt1>,<3Hauenwuiil>,<atpulyr2>,<3HaueHUII2>,... .

« static bool ctrChkNode( XMLNode *nd, const char *cmd="get", int perm=0444, const char
*user="root", const char *grp="root", char mode=04, const char *warn = NULL ); — IlpoBepka
Ha TMOJy4YeHHe TMHAMUYECKOW KOMaHAbl <cmd> 1 HaJIU4Yue NpaB Ha €€ UCIIOJIHEHUE.

« virtual string nodeName(); — VIms y3na.

. string nodePath( char sep = 0, bool from_root = false ); — Tlony4deHre OTHOTO MYTH K y3IIY,
Ha4yuHas ¢ KOpHS <from_root> M UCTOJB3Ys pa3IeIUTeNb <sep>> WIH OOBIYHYIO 3aHCh ITyTH.

« void nodeList(vector<string> &list, const string& gid = ""); — CHHCOK TOYEPHUX Y3JIOB
<list> B yka3zaHHOU Tpynne <gid>.

«  AutoHD<TCntrNode> nodeAt(const string &path, int lev = 0, char sep = 0, int off = 0 ); —
[NonxiroueHue K T0UYepHEMY y3ITy.

« TCntrNode *nodePrev( bool noex = false ); — AJIpec pOaUTEIBCKOTO y3JIa.

«  Mode nodeMode(); — Cocrtosinue y3na.

+ unsigned nodeUse( ); — KonudecTBo MOAKIIOYEHUH K y3TTy.

« void AHDConnect( ); — IloakmntodeHue K y3iy (3aXBart pecypca).

« void AHDDisConnect( ); — OTknroueHue ot y3ia (0cBOOOKICHHE pecypca).

3amuménabie MeTOAbI:

« virtual void cntrCmdProc( XMLNode *req ); — ®yHKuus OOCITyKUBaHHs 3alpOCOB
uHTepdeiica ynpasnenus. JlommkHa mepeonpeaensThes y MOTOMKA.

« void nodeEn( int flag = (0 ); — BxioueHue y3na.

« void nodeDis( long tm = 0, int flag = (0 ); — OTKIIOYEHUE y3J]1a C TIepeaaden ¢uiara.

+ void nodeDelAll( ); — OuucTka BceX KOHTECHHEPOB C TOYEPHUMH Y3TIaMHU.
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+ void setNodePrev( TCntrNode *node ); — Y cTaHOBKa pOJAMTEIBLCKOTO y3J1a B <node>.

- unsigned grpSize( ); — Konn4ecTBo KOHTECHHEPOB C TOUSPHUMH Y3JIaMH.

« unsigned grpAdd( const string &id, bool ordered = false ); — JloGaBneHue KOHTEWHepa
JOYEPHUX Y3J0B ¢ mpedukcoM <id> M BO3MOXKHOCTBIO YIOPSIOYEHHOTO XpaHeHus <ordered>.
BosBpamaer naeHTUGUKATOp HOBOTO KOHTEHHEpa.

« void chldList( unsigned gr, vector<string> &list ); — Cnucok Ao4YepHUX Yy370B <[ist> B
YKa3aHHOM KOHTEWHepe <gr>.
« bool chldPresent( unsigned gr, const string &name ); — IIpoBepka Ha TPUCYTCTBUE

yKa3aHHOTO JIOUEPHEro y3ja <name> B KOHTeHHepe <gr>.

« void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ); — JlobaBneHue A0YEPHETO y37a
<node> B KOHTEWHEp <gr> U MO3UIHIO <pos>.

« void chldDel( unsigned gr, const string &name, long tm = -1, int flag = 0 ); — Y nanenue
JOYEPHETO y371a <name> U3 KOHTeHepa <gr> ¢ ¢marom <flag>.

«  AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" ); —
[ToaxmroueHue Kk JouepHEMY y3lIy <name> KOHTEHHEpa <gr> NOJIb30BaTENs <user>.

« virtual void preEnable( int flag ); — YupexaeHue o MOJIKIOYEHUHU. BbI3bIBaeTcs mnepen
peaTbHBIM TOAKITIOUEHHEM.

« virtual void postEnable( int flag ); — VYupexaeHue o MOAKIIOUEHUHU. BbI3piBaeTcs mocie
peanbHOro HOKITIOUCHHS.

 virtual void preDisable( int flag ); — YmupexaeHue O OTKIIOYCHHH. BbI3bIBacTCS mepen
pEaTbHBIM OTKITIOUEHHEM.

« virtual void postDisable( int flag ); — YnupexaeHue O OTKIOUYCHHUU. BbI3piBaeTcs mocie

PCATBHOI'0 OTKJIFOUCHUA (Hepez[ y,Z[aJ'ICHI/IeM).
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15 XML B cucreme OpenSCADA (XMLNode)
XML B cucreme OpenSACDA npencrasiien oo0bekToM XML-tera — XMLNode.

15.1 XML-ter (XMLNode)
Jannblie: Onuun GyHkiun renepanun XML-daitna (enum — XMLNode::SaveView):

« XMLNode::BrOpenPrev — BCTaBJIATh KOHELl CTPOKU NEPE] TETOM OTKPBITHUS;
« XMLNode::BrOpenPast — BCTaBJIATh KOHELl CTPOKH I1OCJIE Te€ra OTKPBITHUS;

« XMLNode::BrClosePast — BCTaBISATh KOHEIl CTPOKH TOCJIE TEra 3aKphITHUS;

« XMLNode::BrTextPast — BCTaBJISITh KOHEI] CTPOKH MOCJIE TEKCTA TETa;

ITy0iu4HbIE METOABI:

«  XMLNode( const string &name = "" ); — VHunmanuzanus Tera ¢ UMeHeM <name>.

« XMLNode &operator=( XMLNode &prm ); — KonupoBanue Betku XML-nepeBa uz <prm>.

- string name( ) const; — Vms Tera.

« XMLNode* setName( const string &s ); — YCcTaHOBKa UMEHU Tera B <s>.

- string text( ) const; — Texcr Tera.

« XMLNode* setText( const string &s ); — YCTaHOBKa TEKCTa Tera B <s>.

- void attrList( vector<string> & list ) const; — Cnucok arpudyToB </ist> B Tere.

« void attrClear( ); — Ou4ncTka aTpuOyTOB Tera.

« string attr( const string &name ) const; — Ilonyuenue atpubyra <name>.

«  XMLNode* setAttr( const string &name, const string &val ); — Y craHoBKa/co3aHue aTpuOyTa
<name> co 3HaUeHUEM <val>.

« XMLNode* setAttr ( const char *name, const char *val ); — YcranoBka/co3qaHue aTpudyTa
<name> co 3HaUYE€HUEM <val>.

« void load( const string &vl ); — 3arpy3ka/mapcuar XML-daiina.

. string save( unsigned char flgs = 0 ); — Coxpanenue/co3nanne XML-¢aiina ¢ mapamerpamu
dbopmatupoBanus <flgs>.
«  XMLNode* clear( ); — Ouuctka Tera (peKypCUBHO, BKIFOUYAs BCE BIOKCHHUS).

« int childSize( ) const; — Konu4aecTBO BIIO)KCHHBIX TETOB.
 void childAdd( XMLNode *nd ); — JlobaBiaeHue BIOKEHHOTO Tera.

« XMLNode* childAdd( const string &name = "" ); — J006aBJIeHHE BIOKEHHOTO TETA.
« int childIns( unsigned id, XMLNode *nd ); — BcTaBka BIOXEHHOTO Tera B MO3UIHNIO <id>.
« XMLNode* childIns( unsigned id, const string &name = "" ); — BcTaBka BIOXEHHOTO Tera C

UMEHEM <pame> B MO3ULUAI0 <id>.

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

« void childClean( const string &name = "" ); — OuncTKa BIOXXEHHOTO Tera <name>.

« XMLNode* childGet( const int, bool noex = false ) const; — Ilony4yeHue BIOXKEHHOTO Tera o
MOPSTKOBOMY HOMEpY.

« XMLNode* childGet( const string &name, const int numb = 0 ) const; — Ilomyuenue
BJIOXKEHHOTO <numb> MOPSIKOBOTO Tera o UMEHHU Tera <name>.

« XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const; —
[TonyueHnue BIOKEHHOTO <numb> MOPSIKOBOTO Tera Mo 3HAYCHUIO <name> aTpudyrta <attr>.
<noex> yKa3bIBaeT Ha 3alpeT TeHEPAIMH UCKITYCHHS B CITydae OTCYTCTBHS Tera.
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16 Pecypcenl B cucteme OpenSCADA (Res, ResAlloc, AutoHD)

BonbmmHCcTBO y310B M oacucteM cucteMbl OpenSCADA ABISIOTCS JUHAMUYECKUMHU, T.€. JOMYCKAIOT
co3maHue/ynaneHue/KoHpurypanuo B mpomecce  (YHKIMOHUPOBAHHUS ~ CHUCTEMBI.  YUHTHIBAs
MHOTOTIOTOYHOCTh CHUCTEMBl JIaHHAs (YHKIIMOHAIBHOCTh HAKJIAJIBIBACT IKECTKHE TpeOOBaHUE K
CUHXPOHM3AIMU TIOTOKOB. J[JIsi CHHXPOHHM3AIMKA B CUCTEME HCIIOJIB3YIOTCS pecypchl (DYHKIIMH KOTOPBIX
Jokann3oBaHbl B 00bekTax <Res> m <ResAlloc>. O6wekT <Res> mpepocTaBisier XpaHWIHIIE pecypca,
MpeayCMaTpUBAONIEro (DYHKIIMKM 3aXBaTa/OCBOOOKIEHUS HAa yTeHHWE W 3amuch. B o0bekTe <ResAlloc>
peain3oBaHbl  (PYHKIIMM aBTOMATUYECKOTO OCBOOOXKICHHUs pecypca. ABTOMAaTHYECKUU  pecype
MOJIpa3yMeBaeT CO3JIaHUE JIOKAITBHOTO OOBEKTa pecypca ¢ aBTOMATHYECKHM €ro OCBOOOXKICHHEM IPHU
paspymiennn (B AecTpyktope). lMcmonb3oBaHHE aBTOMAaTHYECKHMX PECypCOB 3HAYUTENHHO YIPOIIAET
paboTy ¢ pecypcaMu MPH MCIIOJIb30BAHUH UCKITIOYCHHM.

JroOoit nuHaMUYecKuii 00BEKT cHCTeMBbl Haciemayercss oT oObekra TCntrNode, KOTOPBIA COAEPIKHT
MEXaHU3M MOoAKIoueHHua 4epe3 madmon AutoHD. OcHoBHOI ¢(yHKIMeH mabiioHa SBISIETCS XpaHEHUE
CCBUIKM Ha OOBEKT W 3axBaT pecypca, MCKIIOYAIOIIETO yaajeHHe OObeKTa Ha MOMEHT MCIIOJIb30BAHMS.
[[TabioH moMAEpKUBAET KOMMPOBAHHE pecypca M aBTOMATHUYECKOE €ro OCBOOOXKIEHHE B Ciydae
paspymienusi o0bekTa 1mabnona. s HarmsgHOCTH MOCTyIa K 00bekTaM mopoxkaéHHbIM OT TCntrNode
mrabiaon AutoHD noanepskuBaeT npuBeaeHNE TUIIOB, OCHOBAaHHOE HA TMHAMUYECKOM MPUBEACHUU.

16.1 O0bekT pecypca (Res)
IIy0anuHbIe METOBI:

«  Res(unsigned val = 1 ); — VHunmanu3amnus pecypca Ha KOJIMUECTBO <val>.

- static void resRequestW( long tm = () ); — 3anpoc pecypca Ha 3aIiCh/MOTUPUKALIUIO.
« static void resReleaseW( ); — OcB0OOXACHNE pecypca Ha 3aITUCh/MOIU(DUKAITHIO.

- static void resRequestR( long tm = () ); — 3anpoc pecypca Ha UTCHHE.

« static void resReleaseR( ); — OcB0oOOXIeHHE pecypca Ha YTCHHE.

16.2 OobekT pecypca (ResAlloc)

IIyOoiu4uHbIE METOABI:

« ResAlloc( Res &rid ); — Vnaunmanuzanus aBTOMAaTUYECKU OCBOOOXKIAIOIIETOCS pecypca s
paHee BBIJICIICHHOTO HleHTu(uKaTopa <rid>.
« ResAlloc( Res &rid, bool write, long tm = (0 ); — VHunmanuzanusi aBTOMaTHYECKH

OCBOOOXKIAIONIETOCA pecypca IS paHee BbIACIEHHOTO uacHTH(uKaropa <rid>. C ykazaHueMm
TUNA pecypca <write> (UTCHUE/3aIMHCh).

« void request( bool write = false, long tm = () ); — 3anpoc pecypca B yKa3aHHOM PEKHME
<write> (4T€HUE/3aINCB).

« void release( ); — OcBOOOXIEHHE pecypca.

16.3 IIa6101 (AutoHD)

IIyOoiu4uHbIEe METOABI:

«  AutoHD( ); — Vanuuanu3amnus 6e3 MpuBsS3KU K OOBEKTY.

«  AutoHD( ORes *node, const string &who = "" ); — VHAIManu3anus ¢ MpUBSI3KOH K 00BEKTY
<node>. O0bekT nomwken coaepxkarb Gynkmuo AHDConnect() u AHDDisConnect().

«  AutoHD( const AutoHD &hd ); — Konupyronimii KOHCTpYKTOD.

« template <class ORes1> AutoHD( const AutoHD<OResl> &hd s, bool nosafe = false ); —
KoHcTpyKkTOp mpHBeneHUs] TUTIOB B 0€30MaCHOM WIIH MPSIMOM PEXXHUME MPUBEACHUS <nosafe>.

« ORes &at(') const; — Ilonydenue o0bEKTa 32 PECYPCOM.

« void operator=( const AutoHD &hd ); — KomnupoBaHue pecypcos.

- void free( ); — OcB0oOOXIeHUE pecypca.

« bool freeStat( ) const; — Ilpusnak «Pecypc cBoOOACHY.
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17 Opranusauus U CTPYKTYpa 0a3bl JaHHBIX KOMIIOHEHTOB
CHCTEMbI

V3nb1 u noacuctemsl cucteMbl OpenSCADA moryT umets coOcTBeHHbIe Tabnuipsl B B/ 1 xpanenus
cBoMX nNaHHBIX. [Ipm 3TOM CcTpykTypa Tabnuiy MHIMBUAyalbHA M omnpexaensercs oOvexToM <TConfig>.
V371bI ¥ IOJICUCTEMBI JOJKHBI CO3/1aBaTh U KOHPUryprpoBath 00bekT <T'Config> nox cBou TpeOOBaHMUS.

17.1 CucreMHBIe TA0UIIBI

Cuctema OpenSCADA umeer ase cuctemubie Tadbnuipsl BD u SYS. Tabmuna BD conepxur 3anucu
3apeructpupoBaHHbIX bJl, a Tabnuma SY'S coaepKuT qaHHBIE 0OIIECUCTEMHBIX TaPaMETPOB.

Tabmuua 7. CTpykTypa Tadauubl o0ecucTeMHbIX napameTpos (SYS).

gfsJ]e]l’iOBaTeﬂb NpenTndukarop napamerpa <id> 3navenune napamerpa <val>
root /DemoStation/MessLev 0
user /DemoStation/Workdir /mnt/home/roman/work/OScadaD/share/OpenScada
user /DemoStation/UI/QTStarter/StartMod QTCfg
Tabnuna 8. CTpykTypa TadJauubl 3apeructpupoBanubix b1,
KonupoBka
HNnenTudpuxarop Tun BJI Hmsa Onucanne Briaroyars
Anpec <ADDR> conepxumoro bJ{
<ID> <ITYPE> <NAME> <DESCR> <CODEPAGE> <EN>
BuGmorexa server.diya.org;roman;
LibBD MySQL 9 123456;0scadaUserLib| KOI8-U 1
dyHKIMH s
. Mopenb /DATA/AGLKSMode
AnastModel SQLite ATJIKC Ldb UTF8 1
server.diya.org;roman;
GenDB MySQL  |OcHoBnas BJ] 123456:0scadaDemoSt KOI8-U 1

17.2 Ta6uubl noacucteMbl «COop JaHHBIX»

KoHTtposiepbl (MCTOUHMKH JaHHBIX) moacucTeMbl «COOp MaHHBIX» XpaHATCS B TaOJIHMIIaX CBOMX
nojacucteM ¢ umeHeM DQA_ <ModName>. CTpyKTypbl 3THUX TaOJIML MOTYT 3HAUUTEIbHO OTJIMYATHCS,
OJIHAKO Yy BCEX HHUX HPUCYTCTBYIOT o0s3aTenbHble Mmoiisi. OOmas CTpykTypa TaOiMil KOHTPOJJIEPOB
npejcTaBieHa B Tadbnauie 9.

Tabmuma 9. O0mass  cTpykrypa  Ta0jul  KOHTpPOJLIEPpOB  moacucrembl  «Coop
paHubix» (DQA_<ModName>).
HNnentupuxarop HNmsa koutposiepa Onucanue Bxiouarb 3anyckare HuauBuayaabHbIE
<ID> <NAME> <DESCR> <ENABLE>  <START> napamMeTpsl

COop IaHHBIX U3

ABTOMaTHYECKUI AKTHBHBIX
AutoDA HCTOYHHKOB C 1 1

HMCTOHHHK ABTOMAaTU4YCCKUM UX
BBISIBJICHHEM.
Takxke kKak W Tabnuila KOHTPOJUIEPOB TaONHUIBI MapaMeTpPOB IS Pa3TUYHBIX THIIOB HCTOYHHKOB
JaHHBIX MOT'YT 3HAQUYUTCIIBHO OTIWYAaThbCsA, HO, TAKKEC, HMCIOT o0s13aTenbHbIE IO, KpOMC OTJINYUA
XapaKTepHOTrO I THIA WUCTOYHUKA JAHHBIX, TAOJUIIBI MApaMEeTPOB €IHI€ MOTYT OBITh pPa3HBIMHU JIJIS
pa3IMYHBIX TUMOB mapameTpoB. OOIIas CTPyKTypa TaOJHIBI TapaMeTpoB NipuBeieHa B Tabmuie 10.

Ta6muma 10. O6masi cTpyKTypa TadJIMI MapaMeTpoB nmojacucTeMbl «CO0p JaHHBIX».

Iu¢p napamerpa HNmsa napamerpa Onucanue napamerpa  Bkilouarb NupuBuayaabHbie
<SHIFR> <NAME> <DESCR> <EN> napaMeTpsbl
‘P3 P3 HaBnenue Ha quadparme |1 ‘

KpOMe KOHTPOJUICPOB W MMapaMETpPOB MOJACHUCTCMA «C60p JAaHHBIX» COACPIKUT 1a0JI0HBI napamMeTpoOB.
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[11abmoHBI MapaMeTpoB CrpyIITUPOBAHBI IO OMOIMOTEKaM MAOJIOHOB M XPAHATCS B TaOIHMIIAX TPEX THIIOB:
tabnuia 6ubnuorek madnoHoB (ParamTemplLibs) Tabmuna 11, Tabnuia mabioHOB mapamMeTpoB TabIuIa
12 u Tabnmira mapameTp 1mradaoHoB Tadauma 13.

Tabmuua 11. CTpykTypa Ta6amubl 0u0/1M0TeK 1A0I0HOB.

EII;;;[T“quaTOp Hma <NAME> Onucanue <DESCR> Ta6auua B/ oudmorexn <DB>
base Ba3oBrle 1m1ad10Hb bubnmoreka 0a30BLIX II1a0JIOHOB tmplib_base
g7 Bn6nnoTeKa 11aGJIOHOB /ISl KOHTPOJUIEPOB tmplib_S7

cepun Siemens S7.

Tabnuna 12. Ctpykrypa Tadauubl 11a0J10HOB.

TexcT npoueaypsl WadJ0Ha

Hpentupukarop <ID> Hms <NAME> Omnucanue <DESCR> <PROGRAM>

Curranm3anus o AUCKPETHOMY

digAlarm Juckp. curaan JavaLikeCalc.JavaScript
napamerpy
simpleBoard Tpocteie POPMHPOBAHHE MPOCTLIX MPAHHIL LIS JavaLikeCalc.JavaScript
IpaHUILbI aHAJIOTOBOTO CUTHAJIA.

Tabnuna 13. CTpykTypa TadMIbl HAPAMETPOB 1A0JI0HOB.

HNnenTupuxarop Hnentndukarop HNmsa Tun ®uiarn 3HaveHue Ho3nnus

madnona <TMPL_ID> mapamerpa <ID> <NAME> <TYPE> |<FLAGS> <VALUE> <POS>

digAlarm in Bxoxn 3 144 2

digitBlock cmdOpen Komanna 161 [Mapametp:com 0
OTKpBITUS

17.3 Tabauusl noacucremsl “Tpancnopror”

[Toncucrema “TpaHcnopThl” AEIUTCA Ha BXOASANIME U MCXOJAIIME TPAHCHOPTHI. s Kakaoro Tuma
TPAHCIOPTOB CYILIECTBYET CBOsI TaONMIAa ¢ COOCTBEHHOM CTPYKTypoi. MiMeHa TaGnuIl, COOTBETCTBEHHO:
Transport In u Transport Out. TaOGauiel MOTYT JTOTOJMHATHCS TOJNSAMH XapaKTEPHBIMU JJisi THITA
TpaHCIIOpTA.

Tabnuna 14. Ctpykrypa Tadauubl Bxoasmux TpancnoprTos (Transport in).

Unentupukarop Tun Umsa Onucanne Anxpec IIporokoa |3amyckaTth I::;::Eﬁzzﬂ“{me
<ID> <MODULE> <NAME> <DESCRIPT> <ADDR> <PROT> <START>
TPaHCIOPTOB

Work web

transport for TCP::
webl Sockets Web 1 proced http 10002:0 HTTP 1

requests.

Test TCP input TCP::
Self SelfSystem | TCP 1 socket! Sockets 10001:1 1

Tabmuua 15. CTpykTypa Tadauubl ucxoasamux tpancnoptos (Transport_out).

Hpentudpukarop Tun HNms Onucanue Anpec 3anyckare |MHAUBHAYaJbHBIE MO
<ID> <MODULE> <NAME> <DESCRIPT> <ADDR> <START> THIOB TPaHCHOPTOB
tep_ol Sockets TCP Out 1 QWPUTCP rep. 10001 1

transport 1

Jlis nenTpanuzoBaHHOro onucanus nepeyds BHemHuX OpenSCADA cranimii ucnons3yercs tadnuuna
BHetHuX xocToB (CfgExtHosts). CtpykTypa 3Toii Tabnuiel npuBeaeHa B Tadbuuue 16.

Tabnuua 16. Ctpykrypa Tadéauubl BHemtHuX OpenSCADA xoctoB (CfgExtHosts).

Moun3oBaten HWaentndu Anpec Ioab3oBaTean

b CHCTEMBI KaTop Wz Tpaucnopr YIaaEéHHOTO BHEIIHEr0 X0CTa Mapou, noak30Batensn
<OP_USER> <ID> <NAME> <TRANSP> xocra <ADDR> <USER> BHelnHero xocra <PASS>
tep_ol Sockets  TCP Out 1 t?;rtlfs’;‘:)r{clp TCP:10001 1
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17.4 Ta6auubl noacucTEMBI “ApXHBbI”
[Toacucrema “ApXuBbl” COACPIKUT TPH TAOTUIBI ¢ PUKCUPOBAHHBIMU UMEHAMU:

 Apxussl 3HaueHuit: Archive val;
+ ApxuBaropsl 3HaueHuii: Archive val proc;
+ ApxuBartopsl coobuienuii: Archive mess_proc.

Ta6J'II/IHI)I APXUBATOPOB MOT'YT JOIMOJHATHCA IMOJISIMU XapAaKTCPHBIMU IJIA KaXXKI0I'0 THUIIA apXuBaToOpa.

Tabnuna 17. Ctpykrypa Tadauubl apxuBoB 3HaueHuii (Archive_val).

Pexum Ilepuoany Kecrkasn Bricoroe Ilepeyenn
Hnentn Hcroynnk Tun puon Pasmep paspenieHu P
purcaro Nmsa Onucanne |3amyckaTh |HMCTOYHHKA snavenmii smavenmii | 1OCTP Gydepa ceTKa ¢ BpeMeny 00CTyKHBAIOIIHX
<NAME> <DESCR> |<START> 3HaveHmii Oydepa Oydepa apXuBaToOpoB
p <ID> <SrcMode> “Source> | <VIYPE> pppps  <BSIZE> pHGRD> WP g rens>
<BHRES>

DAQ.Syste
CPULo m.AutoDA. FSArch.1s;DBArch.
ad_load 1 1 CPULoad.1 4 1 100 0 0 1m;FSArch.1m;

oad
. FSArch.POMP_200
ail_dP 0 0 4 0.0001 100 1 1 70301:FSArch.1s:

Tabnuna 18. CTpykrypa Tadauubl apxuBaTtopos 3HadeHuii (Archive val_proc).

Wnentnguica :::usampa Wvn Omucanne 3anyckar, Anpec <ADDR> ;—f-leal:l“e(:{/]l/lﬁ ;Ipef:;lfponaﬂuﬂ Ir:I(:i]; ::ﬁzasﬂbﬂue
Top <ID> <MODUL> <NAME> | <DESCR> | <START> <V_PER> <A_PER> apXuBaToOpoB

Is FSArch Orocerym | ARCHIVES/VAL/Is 1 60

POMP_20070 ARCHIVES/VAL/PO

301 FSArch 0 MP 20070301 0.0001 60

Tabmuua 19. CTpykTypa Tadauubl apxuBaTopos coodmennii (Archive_mess_proc).

Tun Illagxon Yposenn
Hnentudpux ADXHBATODA HUms Omnucanne 3amyckaTb |KaTeropuu col:) Guennii | Axpec <ADDR> HNHauBuayanbHbIe MOJS
arop <ID> P P <NAME> |<DESCR> | <START> coo0menuii m P THIIOB APXHBATOPOB
<MODUL> <CATEG> <LEVEL>
StatErrors FSArh COTI;I::L?;I(E 1 /DemoStation* |4 /S\/I:t%l:r{)\r//ES/MES
CeteBble /DemoStation/Tra ARCHIVES/MES
NetRequsts | FSArh 3aIpOChl ! nsport/Sockets* ! S/Net/

17.5 Ta6muel noacucreMsl “bezonacnocTn”

[Toxcucrema “be3omacHOCTh” COACPXKUT JBE TAONMUIBI: TaOMUIA IOJB30BATENCH CHCTEMBI
(Security user) u rpymm cucteMsl (Security grp).

Tabmuua 20. CTpykTypa Tadauubl moJib30Batelieil cucrembl (Security_user).

Hmsa <NAME> Onucanne <DESCR> Mapoap <PASS> N3o6pa:xenue <PICTURE>
root Cynepnosnb3oBareib openscada

user ITone3oBaTens user
Tabmuua 21. CTpykTypa Tadauubl rpyni noJjb3oBareiei cucremsbl (Security_grp).

Hmsa <NAME> Onucanne <DESCR> Moan3oBaTeau B rpynne <USERS>
root I'pynna cynepnons3oBarteneit root;user
users I'pynna nons3oBaTeneit toot;user

17.6 CTpykTypa 6a3 TaHHBIX MOIYJIeH

Kaxxapiii MOITysTb MOKET UMETh COOCTBEHHBIE TaOmuibl bJl st XpaHeHUs WHANBUAYAIBHBIX JaHHBIX.
Crpykrypa Tabmun bJI Momyneit moxker ¢GoOpMHpPOBAaTECS CBOOOJHO HCXOAS €3 BHYTPEHHHX
HOTPeOHOCTEH.
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18 CepBucHsbie pynkuuu narepgeica ynpasiaenuss OpenSCADA

CepBucabie pyHkiuu 310 mHTEpdeiic mocryna k cucreMe OpenSCADA mocpeactBom mHTepderica
ynpasineHuss OpenSCADA, wu3 BHemHux cucteMm. JlaHHBII MeXaHM3M TIOJOXEH B OCHOBY BCEX
MexaHu3mMoB oOmena BHyTpu OpenSCADA, peanu30BaHHBIX TIOCPEACTBOM CaOBIX CBSI3EH W
cTaHfapTHoro mportokona obmeHa OpenSCADA. OCHOBHBIM €ro MPEUMYILIECTBOM  SIBJISETCS
npuopureTHas oOpabOoTKa M BO3MOYKHOCTb HCIOJB30BAaHUS HECTAHJAPTHOM YIAKOBKM JAaHHBIX. Jls
JI0CTyIa K OOBIYHBIM JaHHBIM MO>KHO HCIIOJIb30BATh CTAHAAPTHBIE KOMaH/bl HHTEep(elica yrpaBieHus.

18.1 I'pynnoBoii 10CTyN K 3HAYEHHSIM ATPUOYTOB MapaMeTpoB nojacucteMsl «Coop
JAHHBIX», a TAKKE K JeTATbHON HHpopMALHU
JlaHHbIE 3ampOCHI TTO3BOJISIOT MONYYUTh: ACTAIBHYIO HHPOPMALIMIO O TapameTpax nojacucteMsl «Coop

JAHHBIX», 3alpOCUTh 3HA4YEHHUs BCeX aTpuOyTOB MapaMeTpoB, a TaK-)K€ BBIMOJIHUTH TPYIIOBYIO
ycTaHoBKy. JleTanbHas nHdopMaius o 3anpocax npusejieHa B Tadauie 23.

Tabnuna 23. ATpuOyThbl KOMaHJA 3ampoca uHpopMauuu 00 apxuBe 3HAYeHMH W APXMBHBIX
JAAHHBIX

Id ‘I/IMH ‘3Haqe}me

Komanoa zanpoca ungopmayuu 06 ampudbymax napamempa: <list
path="/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2£0'"/>

<el id="iatr"/> VndopMaws arpuGyTos B otnenpHBIX Terax Bo3BpamiaeTcsi HHGOpMaIHs
00 aTpubyTe.

d Vet KaTop arpubyTa CuMBOJIBHBIN UIEHTU()UKATOP OTACIBHO B3STOTO
aTpuOyTa.

nm Nms atpubyra Wms oTaensHO B3ATOro aTpudyTa.

flg @naru atpudyra ®dnaru oTAEIBHO B3ATOrO aTpudyTa.

tp Tun arpudyra Tun oTaensHO B3ATOrO arpudyTa.

vals O6nacTh 3HaueHU aTpudyTa. O6nacTh 3HaYeHUN OT/IETIBHO B3STOrO aTpulyTa.

names Wwmena 3Hauenuit arpulyTa, s Hmena 3Ha4eHU# OTAETBHO B3ATOrO aTpudyTa,

BBIOOPOYHOIO THIA. JUIsL BBIOOPOYHOTO TUIIA.

Komanoa sanpoca 3snauenuii 6cex ampubymoes napamempa.: <get
path="/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2£0'"/>
<el
1d="1atr">val</ 3nauenus aTpuOyTOB
el>
Komanoa ycmanoexu snavenuil yKazanHuvlx ampubymoe napamempa: <set
path="/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2f0'"/>
<el
1d="1atr">val</ VYka3pIBaroTcs 3Ha4CHHS aTpHOYyTOB
el>

B oTnenpHBIX Terax Bo3BpalaeTcs 3HaUCHUE
aTpuOyTOB.

B oTmenbHBIX Terax yKas3bIBalOTCs 3HAYCHUE
aTpuOyTOB.

18.2 locTyn kK apXMBHBIM JAHHBIM APXHBOB COOOIIEHU

Jlnst 3ampoca JaHHBIX apXWBa, B IOACHCTEME apXWBHPOBAHHS, OOBEKTa apXWBa COOOIICHHIA
npexycMoTpena koManza <info path="/sub_Archive/%2fserv%2f0"/> u <get path="/sub_Archive/%2fserv
%210"/>, nns 3ampoca wHpopManmu 00 apXWBe W 3HAYCHHWHM apXwWBa, COOTBETCTBEHHO. JleTaibHOE
OTNHMCaHue JaHHBIX KOMaH/I IIPEICTaBIICHO B Tabnwuile 24.

Tabmuua 24. ATpuOyThl KOMaHA 3anpoca uHGopManuu 00 apxuBe 3HAYeHMHl W apXMBHBIX
JAHHBIX
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Id Hwms 3HavyeHue
Komanoa 3anpoca ungpopmayuu 06 apxuse: <info path="/sub_Archive/%2fserv% 20" />
YcraHoBKa UMEHHU
arch ApXHBaTOp apXuBa JUIsi KOTOPOTO OIMPEAETSATh MapaMeTphI.
apXuBaTOpa apXmBa
KoHTponb BepInHbI
B pesynbrate 3ampoca yka3pIBaeT Ha pealbHYIO BEpIIHHY apXrUBa
end apXuBa B JJAHHOM .
COOOIIIeHNH B JaHHOM apxuBaTope <arch>.
apXxuBaTope
KonTponb rimyOuHsl
B pesynbrate 3ampoca yka3bIBacT Ha pealibHYIO NIyOUHY apXuBa
beg apxuBa B JAHHOM .
COOOIIeHNH B TaHHOM apxuBatope <arch>.
apXuBaTope
Komanoa 3anpoca apxusnoix u/unu mexkyuux oannvix: <get path="/sub_Archive/%2fserv%2f0"/>
tm VYcraHoBKa BpeMEHU Bpewms BepiinHbl 6110Kka apXuBa COOOIIEHUH.
YcTaHOBKa BpeMeHHU
tm_grnd ocHoOBaHuUs/Haydana Yka3bIBaeT OCHOBaHHE/HAYAIO apXHBa.
apxuBa
VYka3bIBaeT y KaKOro apXuBaTopa 3arpaiiiBaTh 3HaueHus. Eciu
YcraHoBKa apxuBaTopa
arch ADXUBA apXUBaTOp HE YKa3aH, TO 3ampoc OyeT IPONU3BOAUTHCS
p MOCJIEIOBATENBHO Y BCEX apXUBATOPOB, C HCKIIOYCHUEM TyOITHKATOB.
YcraHoBKa KaTeropuu .
cat . VYka3bpIBaeT KaTeropro/mabdaoHbl 3aMpaiiBaeMbIX COOOIICHH.
COOOIIIEHNI
lev VYcraHoBKka ypoBHS VYka3bIBaeT ypOBEHb BAXKHOCTH COOOIICHUH JJIsI KOTOPOTO M BBIIIIE
BaKHOCTHU MOJTy4aTh COOOIIEHUSI.
<el>mes
s</o]> CooOrienus B oTnenpHBIX Terax BO3BpaIIalOTCs COOOIICHHUS.
time Bpems coobmienus Bpewmst 0T11e/1bHO B3SITOTO COOOIIEHUS.
cat Kareropus coobmenust Kareropus oTaenbHO B3STOTO COOOIICHHUS.
lev YpoBeHb coOOIIEHUST  YPOBEHb OTACIIBHO B35 TOTO COOOIICHHS.

18.3 IlocTyn kK apXUBHBIM JJAHHBIM APXHUBOB 3HAYEHMI

Jlist 3ampoca JaHHBIX apX¥Ba, B MOJICUCTEME apXUBUPOBAHUS, OOBEKTAa apXHWBa 3HAYCHUS, U OOBEKTE
aTpubyTa mapameTpa, MOJCHUCTEMbI cOOpa JaHHBIX, NMpeaycMoTpeHa koMaHna <info path="{a p addr}/
%2fserv%2f0"/> u <get path="{a p addr}/%2fserv%2f0"/> nmns 3ampoca mHpOpMAIK 00 apxuBe U
3HAYCHWH apXWBa, COOTBETCTBEHHO. ATpUOYTHI JaHHBIX KOMAaHJ, MPEeAyCMaTPUBAMOIINE Pa3TUIHBIC
MEXaHHU3MBI 3allpoca, IPeCTaBICHbI B Ta0muie 25.

Tabnuna 25. ATpuOyThl KoMaHJa 3ampoca uHpopMauuu 00 apxuBe 3HAYeHMH W APXMBHBIX

JaHHBIX

Id

HNma

‘3Haqefme

Komanoa zanpoca ungopmayuu 06 apxuee: <info path="{a p addr}/%?2fserv%2f0" />

YcraHOBKa UMEHU
arch  apxuBatopa ApXuBaTOp apXuBa JUIsi KOTOPOTO OMPEAENIATh MapaMeTphl.
apxuBa
KonTpouns .
B pesynbraTe 3ampoca yka3pIBaeT Ha pealbHYIO BEpIINHY apXHUBa 3HAUCHH B
BEPIIUHBI apXHUBA
end B JAHHOM JaHHOM apxuBarope <arch>. B cinywae oTcyTcTBUS apXuBa aTpuOyT
ycTaHaBiauBaercs B “0”.
apxuBaTope
KoHntpois .
IVOUHLL ADXUEA B B pesynbrare 3ampoca yka3plBaeT Ha peaibHYyIO TIIyOUHY apXyuBa 3HAUYCHUI B
beg I[aiHOM p JIaHHOM apxuBatope <arch>. B ciy4yae oTcyTCTBHSI apxuBa aTpuoyT
ycraHaBnuBaercs B “07.
apxuBaTope
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Id Nms 3HavyeHue
KonTpouns .
O ——— B pesynpraTe 3anpoca yka3blBaeT Ha peajibHyI0 MePHOJUYHOCTh 3HAUEHUH B
per p JaHHOM apxuBarope <arch>. B ciydae oTcyTcTBUs apXuBa aTpuOyT
apxuBa B JaHHOM )
ycraHaBnuBaercs B “07.
apxuBarope
KonTponp Tuma BosBpariaer koj THIa 3HaYCHUH apXUBHBIX JaHHBIX: 0 — Boolean, 1 —
vtp 3HAYCHU U Integer, 4 — Real, 5 — String. Tonpko 1aHHOE CBONCTBO TOCTYIHO B CIy4ae
apxuBa/mapaMeTpa 3arpoca y nmapamerpa 6e3 apxunal

Komanoa 3anpoca apxusnvix u/unu mexyuux oannsix: <get path="{a_p_addr}/%2fserv% 210" />

VYcranoBka u

Bpewms 3anpammBaeMoro 3Ha4€HUS HIIM BEPLIMHBI OJI0Ka apXHBa 3HAYCHUH.
Ecnu arpulyT He yka3aH wiu paBeH “0”, TO BO3BpalaeTcs mocieaHee

tm KOHTPOJIb BPEMEHHM 3HaYeHUE. 3HaUeHHE JaHHOTO aTpu0yTa YCTaHABIMBACTCS B 3HAUCHHE
BpPEMEHHU MOJIyY€HHOT'O 3HAUE€HUS MU BEpIINHBI OJI0KA apXUBHBIX JIAHHBIX.
VYcraHoBka u VYka3biBaeT ocHOBaHUe/Havano apxuBa. Eciu aTpulyT He yka3aH WK paBeH
tm_grn KOHTpoJIb BpeMeHH “0”, TO IPOU3BOAUTCA 3alIPOC OAHOIO 3HAYEHMsI. 3HAUE€HUE JAHHOTO
d OCHOBaHUs/HaJYalla aTpuOyTa yCTaHABIMBACTCS B 3HAUCHHUE BPEMEHHU OCHOBAaHMSI 0JI0Ka
apxuBa apXMBHBIX JAHHBIX.
V CTAHOBKA I HepI/IO;I‘[I/I,"{HOCTL 3ampaiBaeMblx 3HaueHuil. Eciu atpuOyT He ykasaH,
KOHTPOITb paBeH “0” WK MEHbIIE YeM peasbHas MepHOUIHOCTh apXHBA, TO SHATEHHS
per HepHOIMUHOCTH OyZyT BO3BpaIllaThCs C PeaNbHOM EPUOANYHOCTHIO apXMBa 1 3HAYCHHE
R JAHHOTO aTpudyTa YCTAaHOBUTCA B 3HAUCHUE PEANBHOH MEPHOTUTHOCTH.
AHAYCHI Ecnu 3nauenue arpulyta Oosibliie peanbHON NepUOIUYHOCTH, TO 3HAYCHUS
apxuBa OyIyT YCpPEeIHATbCA K yKa3aHHON MEePUOIMYHOCTH.
VYka3pIBaeT y Kakoro apXxuBaTopa 3arnpammnBaTth 3HaueHus. Eciu apxuBarop
HE yKa3aH, TO 3arpoc OyneT NPOU3BOJUTHCS MOCIEI0BATENBHO, C
NPUOPUTETHOCTHIO OT JIYUlIero K xyamemy. Mmst apxuBaTopa, y KOTOpOro
V CTAHOBKA 1 HOJIy4€Hbl 3HaUeHUs OyAeT YKa3aHHO B JaHHOM aTpuOyTe IpHu BO3BpaTe
pesynbrarta. Eciu apxuBatop Ais JaHHOTO IapamMeTpa He YCTaHOBJICH WIIN
arch zggﬁgfgpa TaKOT'0 apXuUBaTOpa HET, TO 3HAYCHUH JaHHOTO aTpudyTa Oymet oOHyneHo. B
apxuBa Cllyyae BBIIIOJHEHHE 3aIpOca MEPECceKaroIlero HeCKOIbKO apXUBaTOPOB
BBITIOJTHSIETCS 00pabOTKa TOIBKO MEPBOTO apXMBATOPA C YKa3aHUEM €ro
MMEHHU U pa3MEpHOCTH B COOTBETCTBYIOIIMX aTpuOyTax. s 3anpoca
JAHHBIX TOCJIEAYIOUINX apXUBATOPOB 3aMPOC OBTOPSETCSA OTTAIKHBASCH OT
PasMEPHOCTH MPENBIIYIIETO 3aIpoca.
VYka3piBaeTcst popma B KOTOPOIl JKeJ1aTeNIbHO MOIy4aTh JaHHbIE apXHBa.
[TpenycmaTpuBaroTCs Ciaeaylonue pexkuMbl/(popMbl epeaun JaHHBIX
ApXHMBOB:
() — IlpocTast 3anuch: OJJHO 3HAUEHHUE — OJHA CTPOKa, O€3 YIMaKOBKH
CMEXHBIX 3HaUCHH. B cirydae apxuBa CTpOK, 3HAUCHUS KOJTUPYIOTCS Ha
YcraHoBKa U HpeMeT UCKIIIOUEHHS CUMBOJIOB IiepeBojia cTpoku. [Ipumep dhopmel 3anucu:
mode KOHTPOJIb peXnMa 34.567823.654365.875434.6523

nepeaayn JaHHbIX
apxuBa

1 — YmakoBaHHas 3aMKCh 1O MPUHITAITY CBOPAYNBAHUS CMEXHBIX 3HAUCHUM:
OJIHO 3HaYEHHUE — OJIHA 3aMKCh. [lepes1 KaKIpIM 3HaUYECHUEM YKA3bIBACTCS €r0
MO3UIIMOHHBIN HOMED, OTICIEHHBIN MPOOEITOM:

0 34.56781 23.65434 65.87546 34.6523
2 — MaccuB OMHapHBIX, HE YITAKOBAHHBIX 3HAYEHUH, KOJUPOBaHHBIN Mime
Base64. He MoxeT OBITH MCIIOJIB30BaH ISl CTPOKOBBIX apXUBOB.
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Id Nms 3HaueHne
YcranoBka . .
Yka3bIBaeT ¢ KaKol TOYHOCTHIO TIepe/IaBaTh JaHHBIC 3HAUCHUN
real pr TouHOCTH e cets
BEILIECTBEHHOIO TUIA, B pexume “0” u “1”. Ilo ymoiuaHuto 31a TOYHOCTh
e¢ BOHICCTBEHHBIX COCTaBIISICT 6 3HAYAIINX T
YUCeN p-
VYcraHoBka .
round HpoleHTa Yka3bIBaeT MPOLIEHT OKPYTIECHUS CMEKHBIX YACIOBBIX 3HAUCHUM, JUIsI
perc P pexuma “17.

OKpYTJICHUS
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19 API moayJsieit MOAYJBHBIX MOJACUCTEM

Monaynmu B cucteme OpenSCADA peanusytorcss B Bue pasaermsieMbix Oubnamorek. Kak yxke panee
YyIIOMHHAJIOCh, OJIHA Takas OuOIMOTEeKa MOXET CcoJepKaThb MHOXKECTBO MOJYJeH MOoACHUCTEM
OpenSCADA, paxTruecku BbICTYIIasl B POJIU KOHTEHHEpA.

[lepBbiM 1m1aroM npu mnojkiIodeHuu pazgensembix (SO — shared object) Oubnuorex sBisieTcs
MOJKITIOUeHNE (QYHKIUN MHUIUAIN3AIUU. DTH (PYHKIMH TOJHKHBI OBITH OmpeaeeHbl Kak oObraHbIe “C”
(byHKLINY, U HCKITFOUYEHUS UCKaXKeHUs UMeH (PyHKIMi. OOBIYHO 3TO A€TaeTcs CIeAYIOINUM 00pa3oM:

extern "C"

{
TModule: :SAt module( int n mod )

{

//POopMUPOBaHME ONMcCaTesJiel MOOyJiel M3 CIMUCKa
//OOCTYyMHEIX B pas3nesseMoi OubimoTere.

}
TModule *attach( const TModule::SAt &AtMod, const string &source )

/ /TOOKIJIIOUNTE yYKa3aHHBI MOIYJIb

[ [================== (CUT =========================
@OyHKIMH 1151 padoThI ¢ pa3esseMoil OMOJIN0TEKO:

TModule::SAt module( int n_mod );

OyHKIMS TpeHa3HaYeHa IS [TOCIeI0BATEIbHOTO ONpoca HHPOPMALIUU O MOIYJISX, COAEPKAIINXCS B
SO 6ubnmnoreke. [Tapamerp <n _mod> yka3piBaeT Ha MOPSAKOBBIA HOMEP 3alpallMBaeMOro MOIYJS U
JIOJDKEH Tepeduparbesi HauMHas ¢ Hynd. B cioydae oTcyTcTBHS MOAYNS € JAaHHBIM HIACHTU(DHUKATOPOM
GbyHKIUS JOHKHA BO3BpaLaTh CTPYKTYPY C MMEHEM MOAYJISI HYJI€BOW JUITMHBI, YTO U CIIY’)KUT OKOHUYaHUEM
Ipouecca CKaHUPOBAHUS.

TModule *attach( const TModule::SAt &AtMod, const string &source );
[ToaxiroueHue K yka3aHHOMY MOJIYIIIO.

[TpakTuyecku Bce QPyHKIUMHM M JaHHBIE CHCTEMBI cBeJeHBI B API-cucTembl, OMUCHIBAEMOrO B JAaHHOM
nokyMeHnTe. OgHaKo Ui YIOPOUIEHHS] U YCKOPEHUs Mpoliecca HANKUCAaHUS MOAYJel OCHOBHbIE (YHKIIUU
nepeoripeiesiieMble B MOIYJISIX IPUBEACHBI B Tabmuie 22.

Tabnuna 22. OcHOBHBIE (QYHKIMH, UCTIONB3YIOIIUECS IPU CO3JaHUH MOAYJIEeH
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Oo6mee API monyaeit (TModule):
ATpubyTHI

« string mld; — W nentuduxatop MOIyIIsl.

 string mName; — VMs Moy,

«  string mDescr; — Onucanue MOayJIsL.

« string mType; — Tun moxys.

« string mVers;, — Bepcust Moayis.

« string mAutor; — ABTOpP MOIYJIS.

« string mLicense; — JluueH3us Momyns.

« string mSource; — VICTOYHHUK/TIPOUCXOKICHUE MOJTYIIS.

MeTtoanl

« virtual void modLoad( ); — 3arpy3ka MomyJsi.

« virtual void modSave( ); — CoxpaHeHHe MOTYJIs.

« virtual void modStart( ); — 3ammyck MOIyIIs.

« virtual void modStop( ); — OcTaHOB MOTyJIA.

« virtual void modInfo( vector<string> &list ); — CHUCOK TOCTYIHBIX 3JIEMEHTOB HH(pOpMAIIHH O
moxyie. [Ipemycmorpens! cnenyromue HHGOPMAITHOHHBIE JIEMEHTHI:
Modul — unentudukatop Mmoayist; Name — JIOKQTM30BaHHOE UMl MOYJIsl; Type — THI
MOJTyJIsl; Source — UCTOYHHUK MOy (KOHTeHHep); Version — Bepcust MOIyIst; Autors — aBTopa
Mmonyisi; Descript — onmcanue Moysasi; License — JIMIIEH3UST MOYJIS.

« virtual string modInfo( const string &name ); — 3anpoc yka3aHHOTO dJIeMEeHTa HHPOPMAIUH.

 void postEnable( int flag ); — IloaxmoueHue MOy K TMHAMUYECKOMY JIEPEBY OOBEKTOB.

« void modFuncReg( ExpFunc *func ); — Peructpauus skcnopTupyemMoi GyHKIHH.

API monyneii noncucremst “BJ1”.

Tun B/l (moromok ot TTipBD):

« virtual TBD *openBD( const string &id ); — OTtkpbITb/co3aaTh B/1.

B/ (moromok ot TBD):
« virtual void enable( ); — Bxmouenue b/I.
« virtual void disable( ); — Otxmouenue bJI.
« virtual void load( ); — 3arpy3ka BJI.
« virtual void save( ); — Coxpanenue b/I.

« virtual void allowList( vector<string> &list ); — Ilepeuens Tabnui B B/I.

« virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); —
O6cnyxuBanne SQL-3ampocos. st B/l moanepsxkuparonux SQL-3ampockl.

« virtual TTable *openTable( const string &table, bool create ); — OTKpBITB/CO31aTh TAOTHILY.

Taoauna (moromok ot TTable):

« virtual void fieldStruct( TConfig &cfg ); — IlonydeHne cTpyKTypbl TaOIHUIIBL.

« virtual bool fieldSeek( int row, TConfig &cfg ); — IlocnenoBaTenbHOe CKAHUPOBAHUE 3AIMUCEH
TaOJINLIBI.

« virtual void fieldGet( TConfig &cfg ); — Iloydenne yka3aHHOW 3aIHCH.

« virtual void fieldSet( TConfig &cfg ); — YcTaHOBKa yKa3aHHOM 3aIiCH.

« virtual void fieldDel( TConfig &cfg ); — Y nanenue yka3aHHOU 3aIUCH.
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API monyueit nogcucremsl “C0oop J1aHHBIX”.

Tun koutposnepa (moromok or TTipDAQ):

« virtual void compileFuncLangs( vector<string> &ls ); — llepedeHb SI3BIKOB MOJIb30BATEIBCKOTO
MIPOTPaMMHUPOBAHMUS, TTOIICP)KUBAEMBIX MOIYJIEM.

« virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text );
— KoMmumnsius op30BaTeIbCKON IPOIEAYPHI U CO3/IaHUs 00BEKTa UCTIOTHCHHS (PYHKIIHH JUTS
YKa3aHHOTO SI3bIKA MOJIb30BATEIBCKOTO IPOTPAMMHUPOBAHHSL.

« virtual TController *ContrAttach( const string &name, const string &daq db ); —
OTKpBITHE/TIOKITFOYEHUE KOHTPOJLIEpa.

KonTtpoJsuiep (moromok ot TController):

« virtual void load( ); — 3arpy3ka KoHTpoJIepa.

« virtual void save( ); — CoxpaHeHHe KOHTpOJIEpa.

« virtual void start (' ); — 3amycK KOHTpOJIJIEpA.

« virtual void stop (' ); — OcTaHOB KOHTpOJIIEpa.

« virtual void enable (); — BxiroueHrne KOHTpOJLIEPA.

« virtual void disable (); — OTKII0YeHHE KOHTPOJUIEPA.

« virtual TParamContr *ParamAttach( const string &name, int type ); — CoznaHue/OTKPHITHE

HOBOT'0 IIapameTpa.

IHapameTrp konTposLIepa (motoMok oT TParamContr):

« virtual void enable( ); — BkItouuTh mapameTp.

« virtual void disable( ); — OTKIIOYUTH TTapaMeTp.
« virtual void load( ); — 3arpy3ka mapamerpa.
« virtual void save( ); — CoxpaHeHHe mapamerpa.

API monyJieit moacucTeMbl «KAPXUBBD).

Tun apxuBaropa (moromok ot TTipArchivator):

« virtual TMArchivator *AMess(const string &id, const string &db ); — Co3nganue apxuBaropa
COOOLIEHUH.

- virtual TVArchivator *4AVal(const string &id, const string &db ); — Co3naHue apxuBaTopa
3HAYEHHUM.

Apxusatop coodmenuii (moromok ot TMArchivator):

« virtual void load( ); — 3arpy3ka apxuBaropa.

« virtual void save( ); — CoxpaHeHHE apXuBaTopa.
« void start( ); — Crapt apxuBaropa.
« virtual void stop( ); — OcTtaHOB apxuBatopa.

« virtual time_t begin( ); — Hauano gaHHbIX B apXuBaTope.

« virtual time_t end( ); — KoHell TaHHBIX B apXUBATOPE.

« virtual void put( vector<TMess::SRec> &mess ); — Ilepenatb COOOIICHHE apXUBATODY.

- virtual void get( time_t b_tm, time t e_tm, vector<TMess.::SRec> &mess, const string &category

— nn

, char level = 0, const string &arch = "" ); — 3anpocutb cOOOIIEHNE U3 apXUBATOPA.
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ApxuBatop 3Ha4eHuii (moromok ot TVArchivator):

« virtual void setValPeriod( double per ); — Y cTaHOBUTbH IEPUOJUYHOCTH 3HAUCHHUI apXUBATOPA.
« virtual void setArchPeriod( int per ); — Y CTaHOBHUTb NEPUOJUYHOCTb APXUBUPOBAHUSI.
« virtual void load( ); — 3arpy3uth apxuBarop.

« virtual void save( ); — COXpaHHUTb apXUBATOP.
« virtual void start( ); — 3ammycTuTh apXuBaTOp.
« virtual void stop( bool full del = false ); — OCTaHOBUTbH apXUBATOP, C BO3MOXHOCTBIO ITOJIHOTO

yAQJICHUs, €CITA YCTaHOBIICH <full del>.
« virtual TVArchEl *getArchEl( TVArchive &arch ); — Ilonyuenue apxuBa <arch>
00CITY)KHUBaEMOT0 apXHUBATOPOM.

ApXuBHBI 3j1eMeHT 3HaYeHuil (moToMok oT TVArchEl):

« virtual void fullErase( ); — IlonHoe ynaneHne 4aCcTH apXyuBa B apXHUBaTOPE.

« virtual long long end( ); — BpeMs okoHYaHUsI apXHBa B apXHUBaTOPE.

« virtual long long begin( ); — Bpems Hayana apxuBa B apXuBaTope.

« virtual void getVal( TValBuf &buf, long long beg = 0, long long end = () ); — Ilomyuenue xaapa
3HaUYCHUM <buf> 3a Bpemst oT <beg> u 10 <end> apXxuBa B apXHUBaTOPE.

« virtual string getS( long long *tm, bool up_ord ); — Ilony4yeHue CTpOKOBOTO 3HaYCHHS BO BpeMs
<tm> ¢ IPUTATUBAHUEM K BepXy <up_ ord> U3 apxuBa B apXUBaTOpE.

« virtual double getR( long long *tm, bool up_ord ); — IlonyueHnune BeneCTBEHHOTO 3HAYEHUSI BO
BpeMs <tm> C IPUTATUBAHUEM K BepXy <up ord> W3 apXuBa B apXHUBaTOpE.

« virtual int getl( long long *tm, bool up ord ); — IlonydeHue 11e10ro0 3HAYCHHUS BO BpeMst <tm> ¢
NPUTATUBAHUEM K BepXy <up ord> U3 apXuBa B apXHUBaTOpeE.

« virtual char getB( long long *tm, bool up ord ); — Ilony4eHune JOrMIECKOTO 3HAYEHUS BO BpEeMs
<tm> ¢ IPUTATUBAHUEM K BEepXy <up_ ord> U3 apXxuBa B apXHBaTOpE.

« virtual void setVal( TValBuf &buf, long long beg = 0, long long end = () ); — YcTraHOBKa KaJipa
3Ha4YCHUM <buf> 3a Bpems oT <beg> u 10 <end> B apXuB B apXHBaATOPE.

API moayaeii mogcucrembl «IIpoTokoabD).

IIporokou (moromok ot TProtocol):

« virtual string outMess( const string &in, TTransportOut &tro ); — Ilepenada cooOmenus <in>
yIan€HHON CUCTeMe MOCPECTBOM TPAHCIIOpTa <fr0> M JAHHOTO UCXOJSIIETO MPOTOKOIA.
« virtual TProtocolln *in_open( const string &name ) — OTKpPBITH/CO3/1aTh BXOHOM MPOTOKOJI.

Bxoanoii nmporokos (moromok ot TProtocolln):

« virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPUPOBAHHOTO COOOIICHUS B IPOTOKOJ.

API monyneit noacucrems! «Tpancnoprei».

Tun Tpancnopra (moromok ot TTipTransport):

 virtual TTransportin *In( const string &name, const string &db ); — Co31aTh/OTKPBITh HOBBIT
«BXOJSIIUI TPAHCIIOPT.

« virtual TTransportOut *QOut( const string &name, const string &db ); — Co31aTb/OTKPBITh HOBBIN
CHCXOMSIIHI» TPAHCIIOPT.
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Bxoasimuii tpancnopt (moromok ot TTransportin):

« virtual void start(); — 3amyck TpaHcHopTa.
« virtual void stop(); — OcTaHOB TpaHCIIOpTA.

HUcxoassmmii Tpancnopt (motomok ot TTransportOut):

« virtual void start( ); — 3amyck TpaHcnopra.

« virtual void stop( ); — OcTaHOB TpaHCTIOPTA.

« virtual int messIO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0 );
— Ilepenats 3anpoc yepes TpaHcnopT. Bo3MoXkHO yka3aHue TanmayTa.

API monyJieit moacucrembl «Ilonb3oBareabeckue nHTEpeichbD).

IMoan3oBaTennbckuii uaTepdeiic (moromok ot TUI): He conepxkut cnenuduueckux GyHKImii!

API monyaeii nogcucremol «CneunanbHbie”.

CneunanbHable (moToMok ot TSpecial): He conepxxur cienuduaeckux GyHKImi!
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20 OTnaaka u recrupoBanue npoekra OpenSCADA

JIst KOHTpOJIS 3a KaueCTBOM KoOJa M MPOBEPKU PabOTOCHOCOOHOCTH Pa3IMUYHBIX YYaCTKOB CHCTEMBI
MUIIYTCS CIEUHUATbHBIE MOJYJHM, BBINOJHSAIOMIME MPOLENYypY TECTHPOBAHMUS C BbIJAAUed NPOTOKOJIA
TecTipoBaHus. JlaHHBIE MOIYJIM HEOOXOIWMO BBHINIOJHATH TIOCIE 3aBEPIICHUS PaOOThI HAI JHOOBIM
Y4aCTKOM IPOEKTa.
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21 IlpaBuia opopmiieHUS 1 KOMMEHTHPOBAHUA UCXOIHBIX
TeKCcTOB OpenSCADA u ero moayJie

IIpu Hanumcanum U O(OPMIIEHUH HUCXOIHBIX TekcToB cucreMbl OpenSCADA u ero momynei
HE0O0XO0JMMO MPHUIAEPKUBATHCS CIAEAYIOLUINX MTPaBUIL:

+  OTCTYI MEXIY YPOBHSIMU BIOXKEHHM: 4 CUMBOIIA;

i q)I/IprHbIG CKO6KI/I OTKPBITHA W 3aKPbITUA JOJIKHBI pacliojiaratbCa B OTACIBHBIX CTPOKAax Ha
YpOBHE IPEIBITYIIEro TEKCTA;

+ BO3MOJKHO HAaIlUCAaHHWE BJIOKEHUW B OJHOW CTPOKE C MPEIbIAYIIMM YPOBHEM BIIOKEHHUS, B
CJIydac IMOBBIIICHUSA YUTA0EILHOCTH KoJa,

paccTosiHHE MEXIY OMHCaHUAMU (QYHKIIMH HE MEHee OJIHOTO CUMBOJIA;

* PaCCTOSAHUEC MECKAY OMNPCACICHHUEM IMCPEMCHHBIX H TCKCTOM IIPOrpaMMbl HC MCHEC OJHOTO
CUMBOJIa;

*  JOIIYCKaCTCs OMPCACICHUC ICPCMCHHBIX B TCKCTC ITPU COXPAHCHUU ‘-II/ITaGGJIBHOCTI/I;
 wm3berath JUTHHBI CTPOKH Oosee 100 cuMBOIIOB;

« KOMaHJbl IPENpoLEeccopa pacloyiaraTb Ha MEPBOM YpPOBHE BHE 3aBHCHUMOCTH OT TEKYIIETO
YPOBHSI TEKCTa;

« ana GopMaTHPOBAHUSA UCXOJHOTO TEKCTa HACIEIOBAHHOTO Y JPYTHUX CBOOOTHBIX MPUIOKEHHIMA
U [IPUMEPOB PEKOMEHYETCS UCITOIb30BATh YTUIUTY:

indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.
ITpaBuiia kKoMMeHTHpPOBaHU UCXOAHBIX TeKcTOB OpenSCADA:

+ 00s3aTeTPHOMY KOMMEHTHUPOBAaHHIO W THIATEIBHOMY OIMCAHMS TIOJUICKAT OOBSIBICHUS
KJIaCCOB;

« O0O0bBsABNEHHS IyOJMYHBIX METOJOB KJIACCOB JIOJDKHBI OBITH THIATEIBHO OIMCAHBI C
MHIUBHTyaIbHBIM OIHCAHHEM Ka)KIOTO MapaMeTpa;

+  00bBsABIEHHS MyOIMYHBIX aTPUOYTOB TaKkKe HEOOXOAUMO TIIATEIHHO KOMMEHTHPOBATH;

+ TEKCT (QYHKIMI HEe HYXIAIOTCS B THIATEIHPHOM KOMMEHTHPOBAHHH, OJHAKO HESBHBIE MECTa
KeJaTeJIbHO KOMMEHTHPOBATb.
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22 YciioBHbIE 0003HAYEHUA 10 TEKCTY M B HCXOJHUKAX

7777 — coMHEHUE B 11€71eCO00Pa3HOCTH JaHHOTO y4yacTka; ?!?! — y4acTOK He MOJIHOCTBIO peau30BaH;
! — ygactok TpeOyeT nmepeocMbICISHUsI.
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