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1 Bayrpennsis crpykrypa, API cucrtemsr OpenSCADA.
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2 O0mas crpykrypa cucrembl. MoayabHocTh (TSubSYS,
TModule)

KopaeMm, 0T KOToporo cTpouTcs Bes cuctema, sisiercst 00bekT TSYS. KopeHb coep KUt moacucTeMBbI
(TSubSYS). IloacucrteMbl MOTYT OBITH: OOBIYHBIMH W MOAYIBHBIMH. OTIHUYKWE MOIYIBHBIX TOJCHCTEM
4YeTKO NpociexuBaeTcs Ha puc. 1. Tak, MoaynpHbIe MOJACHCTEMBbI O0053aTENbHO COAEPXKAT CIHCOK
MonyabHBIX 00BekTOB (TModule), Hanpumep moacuctema apxuBbl TArchiveS conmepXuT MoIyTbHBIE
00bekTel TTipArchivators. B Toxe Bpemss oObIYHas TOJCHCTEMa TaKHUX OOBEKTOB HE COJICPKHT.
Hanpumep noacucrema 6e3onacaoct TSecurity (puc.2).
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Puc. 2. Uepapxuueckas ctpykrypa cuctembl OpenSCADA.

B nponecce nanmanuzanuu kopus (TSYS) onpenensercs rinobansHas nepemenHas SYS. [lepemennas
SYS wmoxer wucmonp30BaThCcs A OPSAMOro OOpamieHHs K KOPHIO CHCTEMBI M3 Jto0oro e€ ysia.
Wuunmanuzanys KOpHS BBIMOJHIETCS €IUHOXAbI U3 INIaBHOM BhI3bIBaoIied ¢yHkuuu. [locie 3amycka
yIpaBJIEHUE 3aXBaThIBAETCSI OOBEKTOM CHCTEMBI /10 OCTaHOBKH. KOpHEBOI 0OBEKT KOHIIEHTPUPYET BCe
obmecucreMubie pyHkmun cuctemsl OpenSCADA.

[Tponomkennem kopHeBoro oObekTa (TSYS), BeImonHSIOmEro (QYHKIUH OOCTYXKHWBAaHHS IOTOKA
CUCTEMHBIX COOOIICHHI, BbICTymaer o0bekT TMess. OOBEKT IOCTYNEH IOCPEICTBOM TI00aIBHOMN
nepeMeHHoi Mess, KOTopas WHUIMAIH3UPYeTCsi KOpHeM cHcTeMbl. OOBEKT COOCPXKHUT (YHKIUU
KOAMPOBAHUS, IEKOAUPOBAHUS U JTOKAIU3AIMHA COOOIICHUN.

B mnoncucremax (TSubSYS) peanusytorcs GyHKOMM XapaKTepHbIE Uil KaKIOM IMOJACHCTEMBI
UHIMBUAYAJIbHO, C OOLIMM JUIsl BCeX MOJACHCTEM AOCTynoM uepe3 o0bekT TSubSYS. MonynbsHas
MOJICKCTEMa UMEET BO3MOKHOCTD PacIIUpsATh (yHKIIMOHATIHLHOCTH MOCPEACTBOM MoayIei. Jlist aToii nenn
MOJyJIbHas MOJICUCTEMA MPEAOCTABISAET JOCTYH K MOJYJISIM CBOETO TUIIA B BUJE MOJYJIbHBIX OOBEKTOB.

Mogynb — cocTaBHasi YacTh MOJYJIBHOM MOJICUCTEMBL. B 00mem, st Bcex MOAyel U X MOACUCTEM,
MOJyJIb TPEAOCTaBIsIeT UHpOpMalHio 0 cede, CBOEM MPOUCXOKACHUU U AKCIOPTUPYEMBIX (DYHKIUAX.
OTnenbHO B3ATHIH MOAYJIb peaan3yeT GYHKIMOHAIBHOCT B COOTBETCTBUHM CO CBOUMH MTOTPEOHOCTAMM.



2.1 KopneBoii 00bekT cucrembl (TSYS)
TCntrNode. ‘

‘Hacnez[yeT:
JanHbIe:

AnnapaTHo HCE3aBUCHUMBIC TUIIBI 3JICMCHTAPHBIX JAdHHBIX!:

« s§i8 — 3HAKOBOE I1I€JI0€, OJUH OaMT;

« si16 — 3HAKOBOE 1Ie0¢e, ABa OaliTa;

- 5132 — 3HaKOBOE IIeNI0e, YeThIpe OaiiTa;

+ s5i64 — 3HAKOBOE IIEJIOC, BOCEMb OaMT;

«  ui8 — 0e33HaKOBOE 1IeJIOe, OJUH OaNT;

« uil 6 — 0Oe33HaKOBOE IIeNI0e, JBa OaiiTa;

+ ui32 — 0Ge33HaKOBOE IIeJI0e, YeThIpe OaiiTa;
«  ui64 — 0e33HaKOBOE IIeJI0e, BOCEMb OaliT;

Crioco6bI KOaUPOBaHKS CUMBOJIBHBIX TTocienoBareabHocTel (enum — TSYS::Code):

« PathEl — snemenT nmytH (cuMBOJbL: /' 1 '%' k Buay '%2f);

«  HttpURL — anpec 6paysepa (http url);

+  Html — cnennanbHbIX CUMBOJIOB JJIs HCTIOJIb30BaHMs B html;

- JavaSc — cuMBOJIOB KOHIIAa CTpOKH [yt JavaScript;

« SQL — 3nauenus SQL-3ampocos;

«  Custom — BbIOOPOYHOE KOJAUPOBAHUE YKa3aHHBIX CHMBOJIOB;

«  base64 — Mime kogupoBaHue B ctanaapte Base64;

« FormatPrint — KoanpoBaHue/3KpaHUPOBAHUE 3JIEMEHTOB (OpMaTUpPOBaHUS Uil (YHKUUN
Bpoze “printf”.

Bunsl npencrasnenus nenoro B pynkmusax TSY S::int2str() u TSYS::112str() (enum — TSY S::IntView):

+ Dec — necsaTuyHoe;
«  Oct — BOCBMEpPHUYHOE;
« Hex — miectHaiatepuyHoe.

Crannaptasie kobl o600k B cucteMe OpenSCADA (enum — TSYS::Errors):

« DBInit (1) — Ommbka nannmanuzanuu b/I;

« DBConn (2) — Ommubka nogxiarodenus K b/1;

« DBInernal (3) — Buytpenns ommoka b/l

«  DBRequest (4) — Ommubka B 3ampoce k bJ[;

« DBOpen (5) — Ommbka otkpsitus b/I;

« DBOpenTable (6) — Omunbka OTKpbITHS TaOIMILIbI;

« DBClose (7) — Omubxka 3akpsitust b/1;

« DBTableEmpty (8) — Tabmuma BJl mycra;

« DBRowNoPresent (9) — 3anuch B TaOIUIE OTCYTCTBYET.

Ia6aoubI:

« TO FREE — 3nauenue cBobogHoro oobekra (NULL).

« STR BUF LEN — CrannaptHas JuyinHa CTpoKOBBIX OydepoB B OpenSCADA (3000).
« STD WAIT DELAY — CranaapTHbIN KBaHT BpeMeHH HUKIJIOB oxkumanus (100mc).

« STD WAIT TM — CraHnapTHBI HHTEPBAJI OKUIAHUS COOBITHSL.

«  func — TloaHOE MMs BBI3bIBaIOMIEH (DYHKITHH.

+ vmin(a,b) — Onpenenenne MUHUMAILHOTO 3HAYCHUS.

« vmax(a,b) — Onpenenenrne MaKCUMaIHHOTO 3HAYCHUSI.

IIy0muHbIe METOBI:

«  TSYS( int argi, char **argh, char **env ); — VHUIMATU3UPYIOMUH KOHCTPYKTOP.

« int start( ); 3anmyck cuctembl. DYHKIMS 3aBEpIIACTCS TOJBKO C 3aBEPIUICHHEM PabOThHI
cucteMbl. Bo3Bpariaercst ko1 BO3BpaTta.

« void stop(); — KomaHga 0OCTaHOBKH CUCTEMBI.

« int stopSignal( ); — Ko Bo3BpaTa B cilydae OCTAaHOBA CHCTEMbI. MOXKET HCIIOJIb30BaThCs KaK
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npu3Hak «OCTaHOB CUCTEMBD Pa3IMYHBIMH MOJACUCTEMAMHU.

. string id( ); — Vneatudukatop cTaHIuy.

- string name( ); — Jlokann3oBaHHOE UMsI CTAHIUH.

- string user( ); — CUCTeMHBI! NOJB30BATENIb OT UMEHH KOTOPOT'O 3alyIlIeHa CHCTEMA.

« void list( vector<string> &list ); — CNHUCOK MOJCUCTEM 3apETUCTPUPOBAHHBIX B CUCTEME.

« bool present( const string &name ); — IIpoBepka Ha HaTMYUS YKa3aHHOW MOJCHCTEMBI.

« void add( TSubSYS *sub ); — Jlob6aBiieHe/peTrUCTpaIns MOICUCTEMBI.

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

«  AutoHD<TSubSYS> at( const string &name ); — [loaxntoueHue K yKa3aHHOM MOJICUCTEME.

«  AutoHD<TUIS> ui( ); — Ilpsmoit noctyn k noacucreme «Ilonp3oBarensckue HHTEpDEHCHD.
«  AutoHD<TArchiveS> archive( ); — llpsimoii 1O0CTyN K MOACUCTEME «APXUBBI.

«  AutoHD<TBDS> db(); — Ilpsimoii noctyn k noacucreMe «ba3bl TaHHBIX.

«  AutoHD<TControllerS> daq( ); — llpsimoit noctyn k noacucteme «CO0p JTaHHBIXY.

«  AutoHD<TProtocolS> protocol( ); — Ilpsimoit foctyn k noacucteme «IIpoToKoIb).

«  AutoHD<TTransportS> transport( ); — llpsimoii mocTyI K nojcucreMe « TpaHCTIOPTHI».

«  AutoHD<TSpecialS> special( ); — IIpsamoii noctyn k noacucreme «CrieriaabHbIe.

«  AutoHD<TModSchedul> modSchedul( ); — Ilpsmoit gocTyn K mojcucTteMe «YTpaBieHHE
MOJTYJISIMID.

«  AutoHD<TSecurity> security( ), — Ilpsimoii noctyn k noacucreMe «be3onacHOCTb.

«  string workDir(); — Pabouast AMpeKTOpYs CTAHIINH.

- string setWorkDir( const string &wdir ); — YcranoBka paboueil AUPEKTOPUN CTAHIUH.

. string cfgFile( ); — Vms koHurypammonsoro Qaiiia CUCTEMBI.

« XMLNode &cfgRoot( ); — Pa3o0panHast cTpyKTypa KOH(UTYypallmoHHOTO (haiina.

. string workDB( ); — Ilomnoe ums padoueit b/1.

« void setWorkDB( const string &wdb ); — Y cTaHoBKa nosHoro umeHu padoueit b/1.

«  bool saveAtExit(); — Ilpn3Hak — «COXpaHITh KOHPHUTYPAIHIO CUCTEMBI TIPH BBIXOIE».

« void setSaveAtExit( bool vl ); — ¥YcranoBka npusHaka — « CoXpaHATbh KOH(GUTYPAIIUIO CUCTEMBI
TIPH BBIXOIEY.

- int savePeriod( ); — IlepnoanuyHOCTh aBTOMATHYECKOTO coXpaHeHus ctaniuu B bJ (cexyHn).

« void setSavePeriod( int vl ); — YcTaHOBKa MEPUOJUYHOCTH aBTOMATHUECKOTO COXpPaHEHUS
cranuuu B BJ] (cexynn).

« bool sysOptCfg( ); — Ilpusnak — «3arpyxatb CHCTEMHbIE TapaMeTpbl TOJBKO U3
KOH(UTypaIroHHOTO (aiinay.

« string optDescr( ); — Jlokann3oBaHHAs IOMOIIIb 11O OMIIMSIM KOMaH/JIHOW CTPOKHU U TIapameTpam
KOH(HUTypanroHHOTo Qaiina.

« static void sighandler( int signal ); — ®yHKIUS cTaHZAPTHOrO OOpPaOOTYMKA CHUTHAJIOB
CHCTEMBI B IICJIOM.

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

cuctema (I'm).

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

« unsigned long long shrtCnt('); — ®yHKUUA 3aMepa MaJbIX UHTEPBAJIOB BPEMEHH IO CUETUUKY
TaKTOB Iporieccopa. Bo3Bpariaer 3HaueHNe cYeTYNKa TAKTOB MPOIECccopa.

. static long HZ( ); — BpeMs cuCTEMHOI0 THKa MpoLeccopa.

- static long long curTime(); — Tekylee BpeMs B MUKpOCceKyHIax ¢ 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 TEUEHUH
YKa3aHHOI'O MHTEpBaja BpeMeHU <time> i ucTouyHuka <loc>.

. static string int2str( int val, IntView view = Dec ); — IlpeobpazoBaHue 11e710r0 3HAKOBOTO B
CTPOKY BHJA <view>.

« static string uint2str( unsigned val, IntView view = Dec ); — IlpeoOpa3oBanus IeJI0TO
0€33HAaKOBOTO B CTPOKY BHJIA <View>.

. static string l[2str( long long val, IntView view = Dec ); — IlpeoOpa3oBaHus IITUHHOTO LIETTOTO
(640uT) B CTpOKY BUA View.

. Static string real2str( double val, int prec = 15 ); — IlpeoOpa3oBaHusl BEIIECTBEHHOTO, C

TOYHOCTBIO <prec> 3HaKOB, B CTPOKY.
- static double realRound( double val, int dig = 0, bool toint = false ); — OkxpyriaeHue
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BEIIIECTBEHHOTO YHMCJIa J0 YKa3aHHOro 3Haka <dig> mocie 3amiaroi ¢ BO3MOXHOCTHIO
peoOpa3oBaHus K MEJIOMY IOCIIe OKPYTIICHUS <toint>.

. Static string addr2str( void *addr ); — IlpeobpazoBaHue aapeca B CTPOKY.

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

. static string fNameFix( const string &fname ); — IlpeoOpa3oBaHnE OTHOCUTEIHHBIX HUMEH
(aitnoB K aOCOITIOTHBIM.

« static bool strEmpty( const string &val ); — IIpoBepka CTpOKH Ha IMyCTOTY, C y4€TOM MPOoOETOB
U IPYT'HX HE3HAYaluX CUMBOJIOB B CTPOKE.

- static string strSepParse( const string &path, int level, char sep, int *off = NULL ); — Pa3060p
cTpoku <path> Ha COCTaBIAIONINE, OTICIEHHBIC PA3ACIUTEILHBIM CUMBOJIOM <Sep>, HaYyMHas CO
cMmerieHus <off> 1 KOHTPOJTUPYS CMeIlleHHne KOHIIa dJIeMeHTa B HEM-Ke.

. Static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ); —
Brinenenue anmeMeHTOB myTH <path™> ¢ BO3MOXXKHOCTBIO UX JIEKOIUPOBAHHMS, HAYUHAS CO CMEIICHHUS
<off> 1 KOHTpPOIUTHPYS CMeIlIeHHE KOHIIA HJIEMEHTa B HEM-KE.

. Static string path2sepstr( const string &path, char sep = "' ); — IlpeoOpazoBanue nyTu B
CTPOKY C pa3AciaUTEIIEM <Sep~> DJICMEHTOB.

. Static string sepstr2path( const string &str, char sep = "' ), — llpeoOpa3zoBaHue CTPOKH C
pazaenureneM <sep> 3JE€MEHTOB B MYTh.

. static string strEncode( const string &in, Code tp, const string &symb = " \t\n");
KoaupoBanue cTpoku Mo ykazaHHOMY IpaBUITy <tp>.

- static string strDecode( const string &in, Code tp = Custom ); — JlekonupoBaHHE CTPOKH IO

YKa3aHHOMY IIpaBHIIy <tp>.

ITy0niu4unbIe aTpHOYTHI:

. static bool finalKill — Tlpu3nak «®uHaIbHOE pa3pylieHHEe O0BEKTOB». Mcmomb3yercs st
NPUHYIUTEIBHOTO  OTKJIIOUEHHST  3a0JIOKMPOBAHHBIX  OOBEKTOB HAa  (UHAJIBHON  CTauu
BBIKJIFOYCHUS.

- const int argc — CU€TYNK apryMeHTOB KOMaHHOH CTPOKH.
- const char **argv — By¢ep apryMeHTOB KOMaHIHOW CTPOKH.
- const char **envp — Yka3arenab Ha CIHCOK TApaMETPOB OKPYKEHUSI.

2.2 O0bekT coodmenuii cucremnl (TMess)
Jdannbie:
Tuns! (ypoBHH) coobmienuit (enum — TMess:: Type):

« Debug — otnanxa;

« Info — undopmaryus;

« Notice — 3aMeUanue;

«  Warning — npenynpexacHue;
«  Error — ommuoOka;

+  Crit — KpUTHYECKasl CUTYyallUs;
« Alert — TpeBora;

« Emerg — aBapus.

CrpykTtypa coobuienus (class — TMess::SRec):

. time_t time, — BpEeMs COOOIIICHUS;

. String categ; — Kateropus cooOIeHus (0ObIYHO MYyTh BHYTPH CUCTEMBI);
« Type level; — ypoBeHb COOOIIICHMUS;

*  String mess;, — COOOILIEHUE.

HIa010HbBI:

- message(cat,lev,fmt,args...) — ®opMUpPOBaHE TIOJHOTO COOOIICHUSI.

« mess_debug(cat,fmt,args...) — ©opMHUPOBaHUE OTIAJT0YHOTO COOOIICHHUS.

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

« mess_note(cat,fmt,args...) — @OpMUPOBaHUs COOOIICHUS — 3aMEUaHUSI.

. mess_warning(cat,fmt,args...) — ®opMupoBaHHe MPEIYIPETUTETLHOTO COOOIICHUSI.
- mess_err(cat,fmt,args...) — @opMHUpOBaHHE COOOIICHUS OIIHOKH.
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« mess_crit(cat,fmt,args...) — OopMUpOBaHHE COOOIIECHUS KPUTUIECKOTO COCTOSHUSI.
- mess_alert(cat,fmt,args...) — @opMupoBaHUE COOOIICHHUS TPEBOTH.
« mess_emerg(cat,fimt,args...) — ®opMUpOBaHUE COOOIICHHS aBapUH.

ITy0niu4HbIE METOABI:

« void load( ); — 3arpy3ka.

 void save(' ); — CoxpaHeHue.

« string codeConv( const string &fromCH, const string &toCH, const string &mess);, —
KonBeprarus KoAUpOBKH COOOIICHHUSI.

- string codeConvin( const string &fromCH, const string &mess); — KoHBepTamus KoJIUpOBKH
COOOIICHHUST BO BHYTPEHHIOIO KOJUPOBKY CUCTEMBI.

+ string codeConvOut( const string &toCH, const string &mess); — KoHBepTauus KOAHUPOBKU
COOOIIEHUS U3 BHYTPEHHEH KOJUPOBKU CUCTEMBI.

. static const char *[18N( const char *mess, const char *d name = NULL ); — Ilomyuenue
COOOILIEHUS Ha SI3bIKE CUCTEMBI.

 static string I18Ns( const string &mess, const char *d name = NULL ); — Ilonyuenue
COOOIIIEHUS HA SI3BIKE CHCTEMBI.

 static bool chkPattern( const string &val, const string &patern ); — IlpoBepka
MIPUHAJJIKHOCTH CTPOKH K 1abnony. [logaepkuBaroTcst crienuaibHble CUMBOIIBI 00001IeHus '*' u
V‘?!

« string lang( ); — S13bIK cucTeMBI (JIOKAIHU3a1INA).

. string &charset( ); — CucreMHasi KOAUPOBKA.

. int logDirect( ); — llpueMHHKH, KOTOPBIM HAMPABJISIOTCS CHUCTEMHBIE cooOmenus (stdout,

stderr, syslog, archive);

- int messLevel( ); — YpoBeHb, HI)KE KOTOPOTO COOOIIECHUSI UTHOPUPYIOTCSI.

« void setLang( const string &lang ); — YCcTaHOBKa S3bIKa CUCTEMBI (JIOKATU3AIUN).

 void setLogDirect( int dir ); — YcTaHOBKa NMPUEMHHUKOB KOTOPHIM HAIMPABIISIOTCS CUCTEMHBIE
coobmenus. Jnsa <dir> ucnonw3yercst butoBas macka. ['ae:

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

- void setMessLevel( int level ); — YcTraHOBKa MHHHMMAaJbHOTO YPOBHSI 00pabaThIBaeMbIX
COOOLICHUH.

- void put( const char *categ, Type level, const char *fmt, ... ); — CdopmupoBaTh COOOIICHHE 32
TEKYIIEe BPEMS.

« void get( time_t b_tm, time_t e_tm, vector<TMess.::SRec> & recs, const string &category = "",
Type level = Debug ); — 3anpocuTh cOOOIIEHUS U3 apXUBa 3a MPOMEXYTOK BpeMeHH <b tm> —
e_tm B COOTBETCTBUU C IIA0JIOHOM KaTETOpUH <category> WU MUHUMAIIbHBIM YpOBHeM <level>.
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2.3 Oo6bekT noacuctemsl (TSubSYS)

‘HacnenyeT: TCntrNode. ‘

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

IMy0anyHble METOBI:

Hacaenyercs:

o TSubSYS( char *id, char *name, bool mod = false ); — VHunManu3upyrOIi KOHCTPYKTOP.
[Tpu3nak <mod> yka3bIBaeT, YTO MOACUCTEMA MOTYIbHAS.

. string subld( ); — VnenTdUKATOP MOJICUCTEMBI.

+ string subName( ); — Jlokanu3oBaHHOE UMS TIOJICUCTEMBI.

« bool subModule( ); — llpu3Hak MOTyJTbHOCTH TOJACUCTEMBI.

 virtual int subVer(); — Bepcus moicucTeMsl.

« virtual void subStart('); — 3aIrycKk OJICHCTEMBI.

« virtual void subStop( ); — OcTaHOB TIOJICUCTEMBI.

+ void modList( vector<string> &list ); — Cnucoxk <l[ist> MOAyneil MOAYITHHON MOJICUCTEMBI.

« bool modPresent( const string &name ); — lIpoBepka Ha HaIWYUE YKA3aHHOTO MOJYJIS
<name>.

«  void modAdd( TModule *modul ); — Jlob6aBnenue/perucrparust Moxyis <modul>.

« void modDel( const string &name ); — Y najieHue MOy <name>.

«  AutoHD<TModule> modAt( const string &name ); — IlonkioueHue K MOyt <name>.
« TSYS &owner( ); — Cuctema — Biaziesnel moJICUCTEMBI.

2.4 OobexTt moayJsi (TModule)

‘Hac.nez[yeT: TCntrNode. ‘

‘HacnenyeTCﬂ: TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController. ‘
Janubie:

CtpykTypa JaHHbIX uaeHTHGUIupytomei Mmoayib (class — TModule::SAt):

« SAt( const string &iid, const string &itype = "", int itver = ( ); — WHUIUATUZUPYIOIIUI
KOHCTPYKTOP;
« bool operator==( const TModule::SAt &amst ) const; — QyHKIUA CpaBHCHHS

UACHTU(PUKATOPOB MOJYJIEH;

«  string id; — uneHTU(UKATOp MOIYIIS;

. String type; — TUT MOAYJs (TIOJICUCTEMA);

« intt ver; — Bepcus THUIA MOAYJIS (TIOACUCTEMBI) Ul KOTOPOH MOAYJIb pa3paboTaH.

CtpykTypa sxcnioptupyemMbix ¢pyHkuuit (class — TModule::ExpFunc):

*  string prot; — NPOTOTHUIN (PYHKIHH;
 String dscr; — MOKaIM30BaHHOE ONKCAaHUE (PYHKIIHH;
« void (TModule:.: *ptr)(); — OTHOCUTENBHBINA asipec GYHKINUU (OTHOCUTEITHLHO O0BEKTAa MOTYJIS).

IIy0amuHbIe METOBI:

. const string &modld( ); — VIneHTnduKaTop MOIyIIs.
« string modName( ); — Jlokanu3oBaHHOE UM MOZIYJISI.
« virtual void modStart( ); — 3amyck MOIyJIs.

« virtual void modStop( ); — OcTtaHOB MOIyJIsI.

« virtual void modInfo( vector<string> &list ); — Cnucok </ist> nH()OPMAIIMOHHBIX FTEMEHTOB
MOJTYJISI.

« virtual string modlnfo( const string &name ); — IlonyuyeHue COAEPKUMOrO YKa3aHHOTO
WH(POPMALIMOHHOTO 3JIEMEHTa <name>.

« void modFuncList( vector<string> &list ); — Cnucok <[ist> >KCIIOPTHPYEMbIX (YHKIIUN
MOJTYJISI.

«  bool modFuncPresent( const string &prot ); — IlpoBepka Ha HaJIMUMEe yKa3aHHON (PYHKITUU 110

€€ IPOTOTUILY <prot>.
«  ExpFunc &modFunc( const string &prot ); — llonyduts nHGOPMAIIUIO 00 IKCIIOPTUPYEMOM
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GbyHKIUN MOIyst <prot>.

« void modFunc( const string &prot, void (TModule::**offptr)() ); — TlonydeHue
OTHOCHUTEJILHOTO ajjpeca <offptr> s3xcnoptupyemon pyHKIuu <prot>.

« const char *I18N( const char *mess ); — Jlokanuzamnusi MOAYJIBHOTO COOOIICHUS <mess™> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

« string 1I8Ns( const string &mess ); — Jlokanuzauusi MOIYJIHHOTO COOOIICHUS <mess™> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

« TSubSYS &owner( ); — Iloacucrema — Biaaemner; MOIYIS.

3amuménnbie aTpUdyTHI:

« string mld; — Vinentudukatop MOIyms.

« string mName; — VIMs MOZyIIs.

. string mDescr; — Onucanue MOTyJs.

« string mType; — Tun moxyis.

« string mVers;, — Bepcust Moayis.

. string mAutor;, — ABTOp MOJYJISI.

« string mLicense; — JIuueH3us MOy

« string mSource; — VICTOYHHUK/TIPOUCX 0K ICHUE MOJTYJIS.

3amunéHabIe MeTOAbI:

« void modFuncReg( ExpFunc *func ); — Peructparusi 5KCIOPTHPYEMBIX MOIYJIEM ()YHKITHIA.
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3 lHoacucrema “ba3ssbl Jlannbix” (TBDS)

[Toncucrema «bas3sl JlaHHBIX» mpencTaBieHa OOBEKTOM 7BDS, KOTOPBI COAECPKUT MOIYJIbHBIC
00bexTel THTIOB B/ TTipBD. Kaxaeii Tum 0a3bl aHHBIX COACPKUT OOBEKTHl OTIEIHHO B3ATHIX 0a3
naHHbIX maHHoro Tuma 7BD. Kaxnas BJl, B cBolo ouepenb, COAEpKUT 00BEKTH cBoux Tabmui 77able

(puc. 3).
J}_.F’
Oemo ™
CTaHUWA
CucmeMHBI0 cnod

-

Crol nodcucmem

MySQL DBF i
Tun 63}
1

P

[G{}IGEIHEI.FI] [Enﬁn noTeKa

- M ¢wr::uuu _____ -
[UaerFund_ibsw [DAQ_Bmchc:am]
i' ______ Tabi uuaj

ModyneHE cnol |
!

Puc. 3. Uepapxuueckas ctpykrypa nogacucrems! b/I.

[Toncucrema mpencrasnsieT 6a3oBble (QyHKIMM ans jnoctyna K tunam b/, a takke obobmaromue
GYHKIWU JUIT MaHWUTYJSIIAA ¢ 0a3aMu JaHHBIX W TaOmumaMu. Tak, JUis COKPBITHS MCTOYHWKA JAHHBIX,
KOTOPBIM MOKET ObITh U KOH(UT'YPALMOHHBIN (aii, mpeaocTaBiIsoTCs PYHKIUN aOCTPAKTHOTO JOCTyIa
K MCTOYHHKY JaHHBIX. A JJIsl XpaHEHHS O0IIe-CUCTEMHBIX TaHHBIX MPEIOCTABISETCS CHCTEMHAs Ta0nuIa
U QyHKIMU abCTpaKTHOTO jaocTymna K Hed. CrnenoBaTenbHO, 00IIe-CHCTEMHBIE TaHHBIE MOTYT XPaHHUTHCS
Kak B KOH(UrypanuoHHoM ¢aiine, Tak u B tadbmune b/I. [IpuoputeTHHIM HCTOUHUKOM, B TaKOM Ciydae,
sBisieTcs Tadbmuma b/I.

SABnsasce moaynbHbIM 00bekToM, THIT B/I (TTipBD) comepxuT noctyn K peaau3aluyd MeXaHu3Ma Toil
niy uHou b/I. JlocTyn mpou3BOANUTCA MOCPEACTBOM OTKPBITBIX B/l Moy oraensHO B3storo tuma b/l
OtkpbiBaemble/peructpupoBanible b/l onuceiBatotcst B Tabnuue oTKpeiBaeMblx bJI umm B
KoH(urypamnoHaom ¢aiine. CymecTByeT, Tak Ha3zpiBaeMasi, pabodast bJI, koTopast OTKpbIBaeTCsl BCeraa u
yKa3bIBaeTCsl B KoHpuryparmonHoMm ¢aiine. b/l mognepxuparonme SQL-3anmpockl MOTYT MpeOCTaBIATh
JIOCTYN OCHOBaHHBIN Ha npsAMbIXx SQL-3anpocax.

B mporecce ncnons3oBanus, komnoHeHThl cucteMbl OpenSCADA otkpeiBatoT Tabmuibl (TTable) B
noctynHbix b/l u paboTarot ¢ HUMHU.
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3.1 OonexT noacucremel «basel Jlanusrx» (TBDS)

‘HacnenyeT: TSubSYS, TElem. ‘
ITy01u4HBIC METOABI:

 int subVer(); — Bepcus moicCUCTEMBI.

. static string realDBName( const string &bdn ); — IlpeoOpa3oBaHue IMOJHOTO MIA0JIOHHOTO
nMmenn B/ wnm Tabmuuel (Buma *.*.myTbl) B peanbHoe nms. DaKTHUECKU BBIMOTHSIETCS 3aMEHa
CHeIMaBHBIX dJIEMEHTOB '*' Ha a71eMeHThI paboueii b/I.

«  AutoHD<TTable> open( const string &bdn, bool create = false ); — OTKpbITHE TaOJIUIIBI
<bdn> B]] no e€ MoMHOMY IyTH C CO3J]aHUEM <create> B Cllydae OTCYTCTBUSI.
« void close( const string &bdn, bool del = false ); — 3akpeiTue Tabmunpl <bdn> BJ] mo eé

MOJIHOMY ITyTH C BO3MOKHOCTbBIO YJAJICHUS MOCIIE 3aKphITUs <del>.

« bool dataSeek( const string &bdn, const string &path, int lev, TConfig &cfg ); — OOmee
CKaHMpPOBAaHWE  3allCed  WCTOYHMKA JIaHHBIX. B  KauecTBe  WCTOYHMKA  BBICTYIAET
KoHpurypauronusiil ¢aiin unu BJ[. B cnyyae orcyrcrBust B/ ncnons3yercss KOHGUTyparioHHbIN
¢aitn. Ecmm ums BJl <bdn> wmm myte <path> koH}urypanuoHsoro ¢aiiia He yKa3aHbl, TO UX
00paboTKa IpOIyCKaeTcs.

« bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — llonydyenue 3anvcu u3
ncrounnka AaHHbIX (bl wim kondurypamuonnsiii daitn). Ecnmu umsa B/l <bdn> wm myts <path>
KOH(UrypalroHHOTo ¢aiiia He yKa3aHbl, TO UX 00paboTKa MPOMyCKaeTCsl.

- void dataSet( const string &bdn, const string <&path, TConfig &cfg ); —
Y CTaHOBUTBH/COXPAaHUTH 3aNMUCh B UCTOYHMKE MaHHbIX (BJ] mnu koHurypanmonnsiii ¢aiin). Ecnu
ums B/l <bdn> wimm myte <path> koHdurypanuonsoro ¢aiina He ykazaHbl, TO UX 00paboTKa
MIPOITyCKaeTCs.

- void dataDel( const string &bdn, const string &path, TConfig &cfg ); — Y nanenue 3anucu us3
uctoynuka AaHHbIX (bl unu xonurypannonnsiit ¢ain). Ecau ums Bl <bdn> wnu nmyte <path>
KOH(UrypaloHHOro ¢aiiyia He yKa3aHbl, TO UX 00paboTKa MPOMyCKaeTCsl.

. static string genDBGet( const string &path, const string &oval = "", const string &user =
“root”, bool onlyCfg = false ); — llonyuuTh 00Ille-CUCTEMHbIE TaHHBIE U3 KOH(MUTYPAIIHOHHOTO
¢aiina uIM CUCTEMHOM TaOMUIBI OT UMEHU TOJIb30BaTels <user>. Eciu JaHHbIE OTCYTCTBYIOT TO
BO3BpAIaeTcs 3HAYCHUN <oval>.

- static void genDBSet( const string &path, const string &val, const string &user = “root” ); —
VY CcTaHOBUTH/COXpPaHUTH OOIIE-CUCTEMHBIE JaHHbIE B KOH(UTypaMOHHOM (haiiie WM CUCTEMHOMN
TabIUIE OT UMEHH MOJIb30BaTENs <user>.

« string fulDBSYS( ); — IloiHOE MMsI CHCTEMHOM TaOJIUIIBI.

« string fullDB( ); — IlosiHOE UMs TaOIHIIBI C OTTMCAHUEM 3aperUCTpUpOBaHHBIX B/I.

« TElem &openDB E() — Ctpykrypa Tabauibl 3apeructpupoBaHubix b/l

«  AutoHD<TTipBD> at( const string &iid ) — OO6pamenue k moaymnto bJ[ (tuny BJ1).

« string optDescr( ); — Jlokanu3oBaHHas IOMOIIb 110 ONIKUAM KOMaHIHON CTPOKU U MapameTpam
KOH(HUTypaIMoOHHOTO (aiina.

3.2 MoayabHblii 00bekT THNOB 0a3 nanubix (TTipBD)

‘HacnenyeT: TModule. ‘
‘HacnenyeTcm KopueBbiMu 00bekTaMu Moynel noacuctemMsl «bJ[». ‘
IIyOoiu4uHbIE METOABI:

« bool fullDeleteDB( ); — Ilpu3znak nonHoro ynaneHus bJI.

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

« bool openStat( const string &idb ); — IlpoBepka Ha HamMuue yKazaHHOU OTKpbITON B/I.

« void open( const string &iid ); — OtkpsiTue b/I.

« void close( const string &iid, bool erase = false ); — 3axpbiTue BJI. Eciiu ycTaHOBJIEH NpU3HAK
<erase> 10 BJl OyneT MOTHOCTRIO ylaieHa.

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

« TBDS &owner( ); — Iloacucrema — Biajenen MOayIsl.
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3.3 O0bekT 6a3bl nannbix (TBD)

‘HacnenyeT: TCntrNode, TConfig. ‘
‘HacnenyeTcsl: OOwekxTamu 6a3 TaHHBIX MOy el moacucteMsl «bJl». ‘
IIy0myHbIe MeTOBI:

«  TBD( const string &iid, TElem *cf el ); — VNHATIMaNU3UPYIOMIHIA KOHCTPYKTOP.

+ const string &id( ); — WUnentuduxarop b/I.

. string name( ); — Wwms 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 Xxpausrcs nanubie b1
+ bool enableStat( ); — Cocrosiaue bJl: «BxmroueHay.

« bool toEnable( ); — Ipuznak BJI: «Bxmo4yatsy.

« void setName( const string &inm ); — Y craHoBka umenu bJI.

 void setDscr( const string &idscr ); — YctanoBka onucanus bJ1.

« void setAddr( const string &iaddr ); — ¥YcranoBka anpeca B/I.

+ void setCodePage( const string &icp ); — YcTaHOBKa KOJIOBOW CTpaHUIIbl XpaHEHUS TaHHBIX B
BJI.

+ void setToEnable( bool ivl ); — Y craHoBKa nmpu3Haka: « Bkitouarsy.

- virtual void enable( ); — Bxmrouenue B/I.

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

« virtual void allowList( vector<string> &list ); — Cnucok TabmuI], CoAep>KaIIMXCs B JAHHON
bA.

« void list( vector<string> &list ); — CHUCOK OTKPBITBIX TAOIUII.

« bool openStat( const string &table ); — Ilpu3Hak yka3pIBalOMUN HA TO, YTO 3alPOIICHHAS
Ta0JIHIa OTKPHITA.

« void open( const string &table, bool create ); — OTtkpbiTHe Tabnuubl. Ecam yctaHoBIEH
MpU3HAaK <create>, TO B CiIy4ae OTCYTCTBHUSA TaOiuIa OyAeT co3/1ana.

« void close( const string &table, bool del = false ); — 3akpbiTie Tabnuupl. Ecau ycTaHoBieH

npu3Hak <del>, To Tabauia OyeT MOTHOCTHIO yaIeHa.

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

- virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ), — OrnpaBka
SQL-3ampoca <reg> na b]| u monyueHnue pe3ynbTaTa B BUje TaOIubl <tbl>.

« TTipBD &owner( ); — Tun 6a3sl naHHBIX — Bhaaenel nanHoi b/,

3allll/IHIéHHI)Ie METOAbI:

« virtual TTable *openTable( const string &table, bool create ); — MoynbHBII METO OTKPHITUS
TaOITUIIBL.

3.4 OobekT Tadauupl (TTable)
‘Hac.nenyeT: TCntrNode. ‘

‘HacnenyeTCH: Oo6mwexramu Tabaun Moxyieit moacucreMsl «bl». ‘
ITy0iu4HbIE MeTOABI:

« TTable( const string &name ); — VIHUIIMaNM3UPYIOMINI KOHCTPYKTOP.

« string &name( ); — VMs TaOMUIIBL.

- virtual void fieldStruct( TConfig &cfg ); — Ilonydenue CTpyKTYpbI TaOTHUIIBI.

« virtual bool fieldSeek( int row, TConfig &cfg ); — CkaHupoBaHue 3anucei TabIuLbl.

. virtual void fieldGet( TConfig &cfg ); — 3anpoc yka3aHHOH 3amucu. 3arpaiivBaeMas 3arvch
OIPEAEISIETCS 3HAYCHUSIMU KITFOUCBBIX SUCCK MCXOIHOM 3amucu <cfg>.
- virtual void fieldSet( TConfig &cfg ); — YcraHoBKka 3Ha4YCHUN yKa3aHHOW 3amucu. B ciydae

OTCYTCTBUS, 3aITUCh OYJIET CO3/aHa.
« virtual void fieldDel( TConfig &cfg ); — Y nanenue ykazaHHOH 3amucHu.
« TBD &owner( ); — B]1 — Bnanenen 1aHHOW TaOJIUIIBI.



15

4 Iloacucrema “Coop nannbix” (TDAQS)

[Toncucrema “COop naHHbIX” mpencTtaBieHa 00BeKTOM 7DAQS, KOTOPBIA COAECPKUT MOAYJIBHBIC
OOBEKTHl THUIIOB HWCTOYHUKOB MaHHBIX 17TipDAQ u 0O0BEeKThl OWMONHMOTEK IIA0JIOHOB TMapaMeTPOB
noacucreMbl «Coop maHueix» TPrmTmplLib. OOBEKT TUNOB MCTOYHUKOB JAHHBIX COAEPKUT OOBEKTHI
koHTposiepoB TController u o0bexThl THUIIOB TapameTpoB I7ipParam. OObEeKTbl THIOB MapaMeTPOB
NPEOCTABIISAIOTCS MOJYJEM KOHTpoJulepa M cojepxkar cTpykTypy bJl OTAenbHBIX THUIIOB MapaMeTpoB
(aHanmoroBwle, TUCKPETHHIC ...). OOBEKTHl KOHTPOJUIEPOB COJepkKaT 00BeKThI mapameTpoB 7 ParamContr.
Kaxplif mapamerp accolMupyeTcsi ¢ OHUM U3 TUIOB MapameTpoB. [l XpaHeHHs aTpuOyTOB, apaMeTp
Hacienyercs oT oObekta 3HaueHud TValue, KOTOpwIA W cOAEpkKHUT 3HauYeHUs arpudbyroB TVal.
bubnuoreka 1mabioHOB MapamMeTpoB JaHHOW MOJICUCTEMBI COJEPKUT OOBEKTHl 1abnoHoB TPrmTmpl.
ITpumep onncaHHON HEepapXUUECKON CTPYKTYphI IPUBEAEH Ha pUC. 4.

CTaHUWA CLCMEMABID CNoU

i T

DAQ

Crol nodcucmen

."‘1

Bufinuamesxa wabnosos

cPUInfo ] (smplBrd)
el : : ,
[Fea [Iﬂtﬂ| ][I?ﬁ}[’ SYs ] [t}ﬂm] [SI_DDEH] Anmpufiym E Modynerel cnod

-
kN -

Puc. 4. Uepapxudeckasi CTpyKTypa MOACUCTEMBI cOOpa TaHHBIX.

Iloacucrema cOnepKUT THUIBl MCTOYHUKOB JaHHBIX. VICTOUHMKOM MOJKET BBICTYNATh MNPAKTUYECKU
mr00as CYIIHOCTh TPEOCTaBISIONIas Kakue nu00 JaHHbIe. THI HMCTOYHMKA MOXKET JCIUThCS Ha
OTJIeIbHbIE UCTOYHHUKH (KOHTPOJUIEPHI) B Mpeesax KOHKpeTHoro Tumna. Hanpumep, eciau B34Th JaHHBIE U3
oneparonHoii cuctembl (OC), TO TOJ OTAECTBHBIM HCTOYHHUKOM MOXKHO TOHHUMAaTh OMNEPAUOHHYIO
cucremy otaenbHoro I1K.

VcTouHnk naHHBIX (KOHTpOJUIEp) ACITUTCS Jajnee, WIH COACPKHT, mapameTpsl. [lom mapamerpom
MO/IPa3yMeBaeTCsl Kakas-TO 4acTh MCTOYHUKA JaHHbIX. B ciydae ¢ OC 310 Oyner, HampuMmep: pacxoj
OIEePATUBHOW MaMSITH, YaCTOTA MPOIECCOPa U MHOTO JPYTUX COCTABHBIX YaCTEH.

[TapameTp, B CBOIO Oue€pelb, COJCPKHUT aTPUOYTHI, KOTOpPbIE M MPEIOCTaBISAIOT HaHHBIE. Kpome
OCHOBHBIX JAaHHBIX aTpUOyTaMHU MOTYT MPENOCTABIATHCA W COIMYTCTBYIOLIME WM JAETaIU3UPYIOIIHe
naHHele. B ciyuae Ttoif-ke OC u pacxoma mamsTd, aTpuOyTaMH MOXET MPEJOCTABIATHCS HE TOJIBKO
3aHATasl IaMATh, & TAKIKE U CKOJIBKO €€ BCEro, CKOJIBKO B SWap U T.].

HexoTopble peanu3anyuy MCTOYHHKOB JAHHBIX MOTYT HPEIOCTaBIISATH BO3MOXKHOCTH (DOPMUPOBAHHUS
CTPYKTYpBI IapaMeTpa 1o, panee pazpaboTaHHBIM, abIoHAM HapameTpoB. s 3Toil 1enu nmojcucremMa
COJICPXKUT OMONHMOTEKH IabJIOHOB, KOTOpPHIE, B CBOIO OdYEpellb, COAECp)KaT IMa0JIOHBI MapameTpoB. B
npumepe u3zo0paxena 6ubIMoTeka madiaoHOB “base” ¢ madiaonamu “digAlrm” u “smplBrd”.
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4.1 OobekT noacucremsl «Coop nanupix» (TDAQS)

‘HacnenyeT: TSubSYS. ‘
ITy01u4HBIC METOABI:

 int subVer(); — Bepcus moicCUCTEMBI.

« void subStart(); — 3aIycK MoJACUCTEMBI.

+ void subStop( ); — OCTaHOB MOJCUCTEMBI.

«  AutoHD<TTipDAQ> at( const string &name ); — IloakntoueHne K TUITY UICTOYHUKA JIaHHBIX.

 string tmplLibTable( ); — VIMsi TaOnuIpl A XpaHEHUs 11a0JOHOB MapaMeTPOB MOJCHCTEMBI
«CO0p TaHHBIXY.
« void tmplLibList( vector<string> &list ); — CnHCOK JOCTYIHBIX MaOJIOHOB MapaMETPOB.

« bool tmplLibPresent( const string &id ); — IlpoBepka Ha Hamu4ue 11adI0Ha mapamerpa <id>.
« void tmplLibReg( TPrmTmplLib *lib ); — Peructpauus mabdnona napamerpa <lib>.

« void tmplLibUnreg( const string &id, int flg = 0 ); — YpjaneHue/CHITHE C PETUCTpAIUU
nrabiona napamerpa <id>.
o AutoHD<TPrmTmplLib> tmplLibAt( const string &id ); — llonkitoueHne K I1a0JIOHY

napametpa <id>.

« TElem &elLib(); — CtpykTypa Tabnuisl OM0IMoTeK M1a0JI0HOB MApaMETPOB.
« TElem &tplE(); — CtpykKTypa TabJuIlbl TaOJIOHOB TAPaMETPOB.

« TElem &tpllOE(); — CtpyKTypa aTpuOyTOB I11a0JIOHOB ITapaMETPOB.

« TElem &errE(); — Ctpyktypa aTprOyTa(OB) OITHOOK MapaMeTpOB.

4.2 MonyabHblil 00bekT THNA KOHTpoJLIepa (TTipDAQ)

‘HacnenyeT: TModule, TElem. ‘
‘Hacnez[yeTca: KopneBbsiMu 00bekTaMu MojtyJieit nojacuctemMsl «COOp TaHHBIX). ‘
IIy0myHbIe MeTOBI:

«  void modStart( ); — 3amyck MOaysl.

« void modStop( ); — OCTaHOB MOJTYJIS.

- void list( vector<string> &list ); — CIUCOK KOHTPOJIIEPOB.

« bool present( const string &name ); — IIpoBepka Ha HAIMYNE YKA3aHHOTO KOHTPOJLUIEpa.

« void add( const string &name, const string &daq db = "*.*" ); — Jl06aBUTh KOHTpPOJLIEP.
« void del( const string &name ); — Y 1aquTh KOHTPOJIJIED.

«  AutoHD<TController> at( const string &name, const string &who = "" ); — Iloaxiar0UuTHCA K
KOHTPOJLIEPY.

« bool tpPrmPresent( const string &name t ); — IlpoBepka Ha HaJW4YUE yKa3aHHOTO THUIMA
napamerpa.

 unsigned tpPrmTold( const string &name t ); — llonmydeHne WHIEKCA TUIA MApaMETPOB IO
UMCHH.

« int tpParmAdd( const char *id, const char *n_db, const char F*name ); —
JloGaBiieHre/perucTpaliysi TuIa napaMeTpoB.

« unsigned tpPrmSize( ); — KoandecTBo TUIIOB apaMeTPOB.

« TTipParam &tpPrmAt( unsigned id ); — IlonyunTh 0OBEKT THIA TAPAMETPOB.

« wvirtual void compileFuncLangs( vector<string> &Is ); — 3anpoc mnepeyHs S3bIKOB I
KOTOPBIX peaJn30BaHa BO3MOXXHOCTH (DOPMHUPOBAHHS IOJIb30BATEIBCKUX MPOIEIYp, B JTaHHOM
MOJIyJIe.

« virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text );
— Kommuisinmsi/HacTpoiika MOTb30BaTeIbCKONW (YHKIIMU HA TOJICPKUBAEMOM MOJYJIEM SI3BIKE
NporpaMMHpPOBaHMs <lang™> M MCXOTHOM TEKCTE MPOIEAYphl <prog_text>, UCXO/d U3 MapamMeTpoB
npouenypsl <fnc_cfg>. Pe3ynbratom siBisieTcs agpec K MOATOTOBICHHOMY OOBEKTY (DYHKIIUH.

3amuménabie MeTOAbI:

« virtual TController *ContrAttach( const string &name, const string &daq db ); —
[Nonxmrouenue koHTpouiepa. O0s3aTeILHO IEPEOIPEILIIETCS B IOTOMKE MOIYJIS.
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4.3 O6bexT kouTpoJsuiepa (TController)

‘HacnenyeT: TCntrNode, TConfig. ‘
‘HacnenyeTcsl: OOBexTamMu KOHTPOJUIEPOB MOYJIe mojicucTeMbl «COOp JaHHBIXY. ‘
IIy0myHbIe MeTOBI:

« TController( const string &name c, const string &daq db, TElem *cfgelem ); —
WNunnuanm3upyronmil KOHCTPYKTOp KOHTpoJUIepa.

. const string &id( ); — W nentudukarop KOHTpOIIEpa.

. string name( ); — VmMst KoHTpOIIIEpA.

« string descr( ); — Onucanue KOHTPOJLIEpA.

« string DB( ); — Vms B]1 sx3emIuisipa KOHTpoIiepa.

« string tbl( ); — VMs Tabnuiel 6a3bl TaHHBIX YK3EMIUISIPa KOHTPOJUIEpa.

. string fullDB( ); — IlomHoe UMs TaOIUIIBI SK3EMILISIPa KOHTPOJUIEpa.

+ void setName( const string &nm ); — Y CTaHOBUTb UMsI KOHTPOJLIIEpa.

+ void setDescr( const string &dscr ); — Y CTaHOBUTb OIIMCaHUE KOHTPOJLIEpa.

« void setDB( const string &idb ); — Y cranoBka umenu bJ| sx3emIuisipa KoHTpouIepa.

+ bool toEnable( ); — IlpuzHak «BxiroyaTs KOHTPOILIEPY.
« bool toStart( ); — llpusHak «3amyckaTb KOHTPOJIIEPY.
+ bool enableStat( ); — Cocrosinue «Bxiarouen».

«  bool startStat( ); — CocrosiHuE «3aIymen».
« void start( ); — 3aImycK KOHTpOJIIEpA.

+ void stop( ); — OcTaHOB KOHTpOJLIIEpA.

 void enable( ); — BxiroueHrue KOHTpoUIepa.

+ void disable( ); — OTkm0ueHe KOHTPOJIIEPA.

- void list( vector<string> &list ); — CHUCOK mapaMeTpoB B KOHTPOJLIEpE.

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

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

« void del( const string &name, bool full = false ); — Ynanenue mapamerpa <name>. Ecmu
yKa3aHo moyie <full> To KoHTposuiep OyIeT yIalI€H MOJHOCTHIO.

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

- TTipDAQ &owner( ); — Tun WHCTOYHMKA JaHHBIX (MOAYNb) — BIaJeNel] JaHHBIM
KOHTPOJIIEPOM.

3amuIéHHbIe ATPUOYTHI:

« bool en_st; — IlpuzHak «BxiroueHoy.
« bool run_st; — IlpusHak «3amymeHo.

3amunéHabIe MeTOAbI:

« virtual void enable (' ); — Bxmouenue konTposuiepa. [lepexBarbiBaeTcsi HOTOMKOM.

« virtual void disable (); — Otkiouenne koHTposuiepa. [lepexBaTbiBaeTcs MOTOMKOM.

« virtual void start_(); — 3amyck KoHTposuiepa. IlepexBaTbIBaeTcsi IOTOMKOM.

« virtual void stop_(); — OctanoB koHTpoiepa. [lepexBaTbiBaeTCs MOTOMKOM.

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

CO3JIaHMSI/OTKPBITHS HOBOT'O TIapaMeTpa.
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4.4 OovexT THNA napameTpoB (TTipParam)

‘HacnenyeT: ‘T Elem. ‘

IIy6anyHbIe METOBI:

TTipParam( const char *id, const char *name, const char *db ); — VHunmManu3upyrommn

KOHCTPYKTOP.

IIyOoaiu4uHbIe aTPUOYTHI:

string name; — VM TuIa napamerpa.
string descr; — OnucaHnue TUIIA TTapameTpa.
string db; — BJ1 Tuna mapameTtpa.

4.5 Oo0bexT napamerpa pusuueckoro yposusi (TParamContr)

‘Hac.nezlyeT: TConfig, TValue. ‘

‘HacneuyeTcn: OOBeKTaMu mapaMeTpoB MoayJel mojacuctTeMbl «COOp TaHHBIXY. ‘

IIy6anuHble METOBI:

TParamContr( const string &name, TTipParam *tpprm ); — VHAIMaTU3UPYOMUN

KOHCTPYKTOP.

const string &id(' ); — Unentudukarop napamerpa (mudp).

string name( ); — Vms mapamertpa.

string descr( ), — OmnucaHue mapamerpa.

bool toEnable( ); — IlpusHak «Bkitodarh mapamerpy.

bool enableStat( ) — Cocrosinue «BkirodeH».

void setName( const string &inm ); — Y cTaHOBKa HIMEHH TIapaMeTpa.

void setDescr( const string &idsc ); — YcTaHOBKa OIMCaHUs TapaMeTpa.
void setToEnable( bool vl ); — Y cranoBka npusHaka «BxirogaTs mapametp.
TTipParam &type( ); — Tun napamerpa.

virtual void enable( ); — BKiIIouuTh mapamerp.

virtual void disable( ); — OTKIIOYUTH TapaMeTp.

bool operator==( TParamContr & PrmCntr ); — CpaBHEHHUE TapaMeTpOB.
TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBanue napameTtpa.
TController &owner( ); — KoHTpo:nep — Biazaenel napamerpa.

4.6 OobexT 3Hayenus (TValue)

‘Hacnez[yeT: TCntrNode, TValElem. ‘

‘HacnenyeTcn: TParamContr. ‘

IIy0amuHbIe METOBI:

void vIList( vector<string> &list ); — Ilony4eHue crucka aTpuoyTOB.
bool vIPresent( const string &name ); — IIpoBepka Ha HaIH4YUs yKa3aHHOTO aTpUOyTa.

«  AutoHD<TVal> vIAt( const string &name ); — Iloaxirodenue K aTpudyTy.

3amunéHabIe MeTOAbI:

TConfig *vICfg( ) — Ilonyuenue cBs3aHHOTO 0ObekTa KoH(purypamuu. Ecnu Bo3Bparaercs

NULL T0 0oTCYTCTBYET CBSI3aHHBII OOBEKT KOHPUTypaLUu.

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

bool viElemPresent( TElem *ValEl ); — IlpoBepka Ha HaIM4INE d7eMeHTa aTprOyTOB <ValE[>.
void vIElemAtt( TElem *ValEl ); — IloaknrodeHue CTPYKTYpPbl JaHHBIX <ValE[>.

void vIElemDet( TElem *ValEl ); — OTkt0ueHHE CTPYKTYpbI NaHHBIX <ValE[>.

« TElem &vilElem( const string &name ); — llonyduTh CTPYKTYpy AAHHBIX MO €€ HMEHH
<name>.
« virtual void viSet( TVal &val ); — VYupexnaromas (QyHKIUS YCTaHOBKHM 3HAYEHUS.

Hcnonw3yeTcs 1u1st mpssMoid (CHHXPOHHO# ) 3aITUCH.

virtual void viGet( TVal &val ); — VYupexnaromas QyHKIUS TOTYYCHHs] 3HAYCHUS.
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Hcnone3yeTcst Uit mpsIMOTO (CHHXPOHHOTO) YTCHHSI.

« virtual void viArchMake( TVal &val ); — YBenommsiromasi GyHKIHS O CO3JaHUN apXUBa IS
arpuOyta <val>. Hcnonp3yeTcs sl HAcTPOMKH CO3JaHHOTO apXWBa, B COOTBETCTBUH C
0COOEHHOCTSIMHM UCTOYHUKA JJAHHBIX.

4.7 OobekT aTpudyTa (TVal).

‘Hac.nez[yeT: ‘T CntrNode. ‘
JanHble:

Hononuurtensabie ¢guiaru k 00bekTy TFld (enum TVal::AttrFlag):

+ DirRead — nar npsiMmoro 4yTeHus 3HAUCHUS;
DirWrite — ¢nar npsiMoi 3aITUCH 3HAYCHUS.

3HaveHMsI OMMOKHU IS pa3IMUHbIX TUIIOB JaHHBIX (define):

« EVAL BOOL — 3HavyenHne OoMMOKHA JTOTHIECKOTO (2);

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

« EVAL REAL — 3unauenue omuOku BemiecTBeHHOTO (-3.3E308);
- EVAL STR — 3nauenue ommnbdku crpokosoro ("<EVAL>").

IIyOoau4uHbIE METOABI:

« TVal( TFld &fld, TValue *owner ); — WVHuIManu3amus Kak XPaHWIUIIEC IUHAMHUYECKUX
JIAHHBIX.

- TVal( TCfg &cfg, TValue *owner ); — VHUIMaTU3aUs KaK OTPAKCHUE CTATUYECKUX JAHHBIX
(BJ).

« const string &name( ); — Wms atpulbyra.

« TFld &fld( ); — Onucatenb CTpyKTyphI aTpuOyTa.

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

 string getS( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHUs] CTPOKOBOTO THTIA
Ha yka3za"Hoe BpeMs <tm>. Eciiu NULL 10 BO3BpaTUTCS IOCIIEIHEE 3HAYCHHUE.

« double getR( long long *tm = NULL, bool sys = false ); — 3amnpoc 3Ha4€HUsI BEIICCTBEHHOTO
TUMA Ha yKazaHHoe 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 3HAYCHHUE.

+ 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 3HaAYCHHS
BEIIIECTBEHHOTO TUNA <value>.

« void setl( int value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HAYCHHS 1IEJIOTO THUTIA
<value>.

- void setB( char value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4YCHUS

JIOTUYECKOro Tumna <value>.

«  AutoHD<TVArchive> arch( ); — Ilony4yeHne acCOMMPOBAHHOTO CO 3HAYCHUEM apXUBa.

« void setArch( const AutoHD<TVArchive> &vl ); — VYcTaHOBKa acCOIIMUPOBAHHOTO CO
3HAYEHUEM apXUBa.

3allllflllléﬂl-[ble METOAbI:

« void viSet( ); — Ynupexnariias (yHKIUsS YCTAaHOBKM 3HaueHUs. Vcromb3yeTcs mis mpsamMoit
3aITHCH.
« void viGet( ); — Ynupexmaromas GyHKIUS MOTydYeHUs 3Ha4eHHs. Mcnonb3yercs st mpsiMoro

YTCHMHA.
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4.8 O0bekT 0M0MOTEeKH MA0a0HOB napMeTpoB nojacuctembl “DAQ” (TPrmTmplLib)

‘HacnenyeT: ‘T CntrNode, TConfig. ‘
IMy6m4uHbBIE METOIBI:

« TPrmTmplLib( const char *id, const char *name, const string &Ilib db ); —
Nuannuanu3upyronmi KOHCTPYKTOP.

. const string &id( ); — Wnentuduxkatop OMOINOTEKH.

- string name( ); — VMst OUOTNOTEKH.

. string descr( ); — Onucanne OUOINOTEKH.

« string DB(); — B]1 sx3emmsipa OuOINOTEKH.

. string thl( ); — Tabmuna BJl sx3emruispa OUOIHOTEKH.

. string fullDB( ); — Ilonnbiit aapec Tabmunpl B/ sx3emiuisipa OuOIMOTeKH.

« bool startStat( ); — llpuzHak «bubnnoreka 3amymieHa.

« void start( bool val ); — 3anmyck/ocTaHOB OHMOINOTEKH.

« void setName( const string &vl ); — Y cTaHOBKa UMEHH OMOINOTEKH.

« void setDescr( const string &vl ); — Y craHoBKa onucanusi OuOINOTEKH.

« void setFullDB( const string &v! ); — YctaHoBka nonHoro aapeca Tabmuinsl bJ] sk3emmuspa
OMOIMOTEKH.

« void list( vector<string> &ls ); — Crnicok ma0JIOHOB B OMOJIMOTEKE.

« bool present( const string &id ); — llpoBepka Ha MpUCYTCTBUE Ia0noHa <id> B OuOIHOTEKE.

«  AutoHD<TPrmTempl> at( const string &id ); — llonkmouenne K madaony <id>.

« void add( const char *id, const char *name = "" ); — ]Jlob6aBnenue mabnoHa <id.name> B
OnOINOTEKY.

« void del( const char *id, bool full del = false ); — Y nanenne mabnona <id> u3 OMOINOTEKH.

« TDAQS &owner( ); — O0bekT — noacucrema “DAQ”, Bnaaenen OMOIMOTEKH.

4.9 O0bexT madaona napmerpoB nojacucrembl “DAQ” (TPrmTempl)

‘Hac.nez[yeT: ‘TFunction, TConfig. ‘
JanHble:

JononuurensHsle ¢naru k 00bekTy arpudyra pynkuuu 10 (enum TPrmTempl::10TmplFIgs):

+ AttrRead — aTpulyT TOIBKO Ha YTCHHE,

« AttrFull — aTpuQyT C MOJHBIM JIOCTYTIOM;
«  CfgPublConst — myOnu4dHasi MOCTOSTHHAS,
+ CfgLink — BHEUIHsA CBS3b;

« LockAttr — 3abnoKupoBaHHBIN aTprOyT.

IIy0amuHbIe METOBI:

« TPrmTempl( const char *id, const char *name = "" ); — VHULIMaIU3UPYIOLUIUIl KOHCTPYKTOP
mabJoHa.

- const string &id( ); — Vnentudukarop madiona napamerpa.

. string name( ); — Vms mabioHa mapamerpa.

- string descr( ); — OnucaHue mabJIoHa mapameTpa.

. string proglang(); — S13bIk IporpaMMUpOBaHUs IA0JIOHA TTapaMeTpa.

. string prog( ); — Ilporpamma mabioHa napamerpa.

« void setName( const string &inm ); — Y cTaHOBKa UMEHH 111a0JI0OHA TapaMeTpa.

« void setDescr( const string &idsc ); — YcTaHOBKa ONKMCaHMs 11a0JI0HA IMapaMeTpa.

- void setProgLang( const string &ilng ); — YcTaHOBKa si3bIKa MPOTPAMMHUPOBAHUS I1a0JIOHA
nmapameTpa.

« void setProg( const string &iprg ); — Y cTaHOBKa IpOrpamMMsbl abjaoHa mapamerpa.

« void setStart( bool val ); — Ilyck/ocTaHoB 11abI0Ha TapaMeTpa.

«  AutoHD<TFunction> func( ); — Iloaxmouenue k pyHKIUH, CHOPMHUPOBAHHOMN MTAOIOHOM.

«  TPrmTmplLib &owner( ); — OObexT OMOIMOTEKHN AOIOHOB — BiIaelel] madaoHa.
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5 Iloacucrema “Apxusbi” (TArchiveS)

[Toncucrtema «ApxuBbl» mnpencTaBieHa 00bekTOM TArchiveS KOTOpBI CONEPKUT, Ha YPOBHE
MOJICHCTEMBI, MOJYJbHbIE O00BEKTHI THUIOB apxuBatopoB TTipArchivator. Kaxnpiii o0bekT THIA
apxuBaTopa COAEPKUT OOBEKTHl apxuBaTopoB coobmennit TMArchivator u apxuBaTopoB 3HaYEHUH
TVArchivator. Kpome 3TOro oOBEKT MOJCHUCTEMBI ApXUBBI COJAEPKUT METOAbl apXuUBa COOOILEHUH U
00bexThl apxuBoB 3HaueHH TVArchive. O6bexkt apxuBa 3HaueHudt TVArchive comepxur Oydep
3Ha4YeHUH, MyTEM HacienoBaHus oobekTa Oydepa TValBuf. [lns cBsa3u apxuBa 3HaUSHHH ¢ apXHUBAaTOpPaMHU
npeaHa3sHayeH o0beKT ieMenTa 3HaueHus TV ArchEl DToT 00bekT coaepKUTCs B apXUBAaTOPE U HA HEro
ccbutaercst apxuB. CTPyKTypa MOJICUCTEMBI «APXUBBI TPEACTaBICHA Ha pHC. 5.

-~ o)

Oemo
CTaHUWA - -
- CucmeHBI0 cnod

Apxbﬂ\ Cnod nodcucmen
CPULcad |oad
) Apxue a0 senu |

S

................

StatErrors

Tun Apxusamops

A pussamop (coobul A )
ModyneHeIl crod |

Puc. 5. Uepapxuuecka CTpyKTypa MOJACUCTEMBI apXUBOB.

[Toncucrema «ApxuBbl». CoOAEpPKUT MEXaHU3Mbl ApPXUBUPOBAHHUS COOOIEHHH W  3HAYEHU.
HenocpencTBeHHO conepkUT apXuB cooOiieHuit BMecte ¢ ero 0ydepom. ColepKUT METOJbI IOCTyIa K
apXMBaM 3HAYCHHUH W apXMBaTOpaM 3HaueHHH U coolmieHunid. Kpome 3TOro BBIMOIHSAET 33/1a4y aKTHBHOTO
cOopa JaHHBIX W3 HCTOYHMKOB 3HAYEHMM NJIs apXMBOB 3HAUEHUI, a TaKKe apXUBUPOBAaHUE apXHBa
COOOIIEHHH TI0 apXUBATOPAM.

ApxuB 3HaueHuil (TVArchive) conmepxutr Oydep (TValBuf) mns npomexyTodHoro HaxkoIjIeHHUs
3HAYCHWH repe; apxuBUpoBaHUeM. CBS3BIBACTCS C HCTOYHHKOM 3HAUEHHH B JIUIE MapaMeTPOB CHCTEMBI
OpenSCADA B akTHMBHOM WJIM HNAacCHBHOM pEXHME, a TaKXKe C JPYTMMU HUCTOYHHKAMU B MACCHUBHOM
pexxume. st apXuBHpOBaHUS Ha (U3MYECKHE XPAHIIUINA CBSA3BIBACTCS C apXWBAaTOPAMH 3HAYCHHN
Pa3ITUYHBIX THIIOB.

O60bekr Oydepa TValBuf comepkut maccuB 3HaYeHM OCHOBHBIX THNOB cucTteMbl OpenSCADA:
CTpOKa, IIeJI0e, BeIIECTBEHHOE U JormyHoe. [loamepkuBaeTcss XpaHeHHEe 3HAYCHUI B PeKUMaX KECTKOH,
MSTKOH CETKHM W pPeXHMe CBOOOJHOro aoctyma. [IpemycMOTpeH, Takke, peKMM BPEMEHH BBICOKOTO
pasperieHus (MUKpOCeKyH Ibl). MCrmonb3yeres Kak st HEOCPEACTBEHHOTO XpaHeHHsT OOJIBIINX MACCHBOB
3HAYCHHH, TaK M 11 0OMeHa ¢ OOJIBITMMU MaCCHBAMH METOOM MTOKaIPOBOTO JOCTYIIA.

KopueBoii o0bexkt monymst moncucteMbl «ApxuBbl»y (TTipArchivator) comepkut uHPOpPMALHUIO O
KOHKPETHO B35TOM THIIE MOAYJNS. B paMkax OTHENbHBIX MOAYyJeH MOXKET pealu30BhIBATH COOCTBEHHBIC
oOmemMonynpHble (pyHKIMH. B oOmem, mis Momyneil 3TOro TUMNa, COAEPKUT METOABl JOCTyMa K
XPaHWINIIAM 3HAYCHUH U COOOIIEHUH.

OOnekT apxuBaropa coobmenuit (TMArchivator) coepXKUT KOHKPETHYIO peaH3alyio XpaHWIHIIA
coobmenuii. B oOmiem, a8 apXuBaTOpOB COOOIIEHUM, MperoCTaBiIseTcs HHTepdeiic nocTyna K
peann3aniyu MexaHu3Ma apXUBUPOBAHUS, B MOTYJISX.

OOmwexT apxuBaropa 3HaueHuwid (TVArchivator) comepUT KOHKPETHYIO pealln3aliio XpaHWIHIIA
3HaueHW. B o0meM, 1 apXUBaTOPOB 3HAYCHHM, MPEIOCTABISAETCS UHTEPENC TOCTyNa K peaanu3aiuu
MeXaHU3Ma apXUBHUPOBAHUS U Ha3HAUEHHE apXUBOB 3HAYCHUI Ha 00CTYy)KMBaHUE apXUBATOPOM.

Oo6wbekt anementa apxuBa TVArchEl cBs3piBaeT 00beKThl apXMBOB € apxuBaTopamu. lMcnonb3yercs
JUId JIOCTyHa K apxuBaTopaM U3 apxHBa, a TakKe K apXuBaM M3 apxuBaropa, T.€. JUIs NMEepeKpECTHBIX
BBI30BOB.
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5.1 O6bexT noacucremnl «ApxuBbD> (TArchiveS)

‘Hacnez[yeT: SubSYS. ‘
IMy6m4uHbBIE METOIBI:

 int subVer(); — Bepcus moicCUCTEMBI.

- int messPeriod( ); — Ilepuon apxuBrpoBaHue cooOIeHHI U3 Oydepa (ceKyHn).

« int valPeriod( ); — Tlepuon cOopa 3HaYEHUH JIsl aKTUBHBIX apXUBATOPOB (MIJIJTUCEKYH).
- int valPrior(); — Ilpuopurer 3agaun cOopa 3HAYCHUI [UIs1 aKTUBHBIX apXHBATOPOB.

- void setMessPeriod( int ivl ); — YcTaHOBKa Iepuo/ia apXUBUPOBaHUs coodleHnil u3 oydepa
(cexyHn).

- void setValPeriod( int ivl ); — YcraHoBKa mepuoja cOOpa 3HAYCHUU JUISI AKTHBHBIX
apXUBaTOPOB (MUJUTUCEKYH]T).

- void setValPrior( int ivl ); — YcTaHOBKa IpUopuTeTa 337auu cOOpa 3HAUCHHUH I aKTUBHBIX
apXWBaTOPOB.

« void subStart( ); — 3amyck NOJCUCTEMBI.
+ void subStop( ); — OCTaHOB MOJCUCTEMBI.

« void valList( vector<string> &list ); — Cnucok apXvBOB 3HaYEHHI B MOJCHCTEME.
« bool valPresent( const string &iid ); — IlpoBepka Ha HaMYWE apXUBA 3HAYCHUN <iid>.
« void valAdd( const string &iid, const string &idb = "**" ); — JlobaByieHrEe HOBOTO apXHBa

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

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

cocTosiHMe <val>. AKTUBHBINA apXuB OyJIeT 00ECIeUnBATHLCS MEPUOAMYECKUM MMOTOKOM 3HAYCHHIA
(ompenensieTcs MEPUOTUIHOCTHIO APXUBA) TOJICHCTEMOH.

«  AutoHD<TTipArchivator> at( const string &name ); — lloaxmtoueHue/o0paiieHle K THILY
apxuBaTopa (MOAymI) <name>.

« void messPut( time t tm, const string &categ, TMess::Type level, const string &mess ); —
[Tomemenue 3HaYeHUST <mess™> ¢ ypoBHeM <level> xateropuu <categ> u Bpemsi <tm> B Oydep, a
3aTeM B apXWB COOOIIECHUH.

- void messPut( const vector<TMess::SRec> &recs ); — IloMerienne rpynmnsl 3HaYCHUNH <recs>
B Oydep, a 3aTeM B apXuB COOOIICHU.

+ 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 3HaUeHUIN <reqs>
3a yKa3aHHBIH TEpUOJa BpeMeHU <b tm>, <e tm> IJs yKa3aHHOM Kareropuu (1o miabioHy)
<category> 1 ypoBHsl <level> u3 apxuBaropa <arch>.

 time_t messBeg( const string &arch = "" ); — Hauano apxuBa cooOIIeHU} B LIETOM WIH IS
yKa3aHHOTO apxuBaTopa <arch>.
 time_t messEnd( const string &arch = "" ); — Konen apxuBa COOOIICHUI B IICJIOM WU IS

yYKa3aHHOTO apxuBaropa <arch>.

« TElem &messE( ); — Ctpykrypa bl apxuBaTOpOB COOOIICHHUIA.
« TElem &valE( ), — Ctpykrypa b/] apxuBaTopoB 3HaueHUH.

« TElem &aValE(); — Ctpykrypa b/l apxuBoB 3HauCHHIA.

IIy6nu4unble aTpUOyTHI:

« Static int max_req mess, — MaKkcUMalbHbIi pa3Mep 3ampoca cOOOLIeHUH (IO YMOJIYaHUIO
3000).
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5.2 OobexT apxuBa 3Ha4yenuii (TV Archive)
TCntrNode, TValBuf, TConfig ‘

‘Hacnez[yeT:
JanHbIe:

Pexxum cOopa nanubix/uctounuk (struct — TV Archive::SrcMode):

 Passive — macCUBHBIN pexxuM cOOpa JaHHBIX, ICTOYHUK CAMOCTOSITEIILHO MTOMEIIAET JaHHbIEC B
apXuB;

« PassiveAttr — maccuBHBIN peKuUM cOOpa JaHHBIX y aTpuOyTa mapameTpa, aTpuOyT mapaMerpa
CaMOCTOSITEIIHO TTOMEIIAET IAHHBIC B APXHUB;

« ActiveAttr — aKTUBHBIN peXuUM cOOpa NaHHBIX y aTpulyTa mapameTpa, aTpuOyT Mmapamerpa
MEPUOIUYECKH OTPAIIMBACTCS MOJACUCTEMON « APXHUBBDY;

IIyOoiu4uHbIE METOABI:

« TVArchive( const string &id, const string &db, TElem *cf el ); — VHUIUMaTM3UPYIOUIUIl
KOHCTpyKTOp apxuBa. I'me <id> — wunentuduxarop apxuBa, <db> — BJl ana xpaHeHuss u
<cf el> — ctpykrypa bJl apxuBOB 3HaYCHUH.

. const string &id( ); — Vnentudukarop apxuaa.

« string name( ); — VIms apxuBa.

. string dscr( ); — Onucanue apxuBa.

«  SrcMode srcMode( ); — Pexum CBS3bIBaHUS C UICTOYHUKOM JIaHHBIX.

- string srcData( ); — IlapaMeTpbl HICTOUHUKA JaHHBIX, B CIIydae peXHMa JIOCTyIa K mapameTpy
3TO aJipec mapamerpa.

« bool toStart( ); — IlpusHak: «3amycKaTh apXyUB MPU BKIIOYECHUN.

« bool startStat( ); — CoctosiHue: «ApXUB 3ayLICHY.

- string DB(); — Anpec bJl apxuBa 3HaueHUH.

- string thl( ); — Tabnuua bJ] apxuBa 3HaueHui.

o string fullDB( ); — Ilonnoe ums tabnuipl b/l apxuBa 3HaueHUH.

+ long long end( const string &arch = BUF ARCH NM ); — BpeMsi OKOHYaHUs apXHBa B LIEJIOM
(arch="") mnm ykazanHoro apxuBaropa, Oydepa (arch="<bufer>").

« long long begin( const string &arch = BUF ARCH NM ); — BpeMs Hauana apXuBa B IIEJIOM
(arch="") unu ykazanHoro apxusaropa, Oydepa (arch="<bufer>").

« TFld::Type valType( ); — Tun apxuBUpyeMoro 3Ha4CHUSI.

« bool hardGrid( ); — Vcnonb3oBaHue XECTKON CETKH B Oydepe apxuBa.

« bool highResTm( ); — Hcnonb3oBaHuE BBICOKOTO pa3pellieHUs BpeMeHu B Oydepe apxuBa
(MHKPOCEKYHIBI).

- int size( ); — Pa3Mep Oydepa apxuBa (e TUHUIIBI).

« long long period( ); — Ilepumonuunocth Oydepa apxuba (MUKPOCEKYHI).

- void setName( const string &inm ); — Y CTaHOBKa UMEHU apXHBa.

« void setDscr( const string &idscr ); — YCTaHOBKa OMIMCaHUS apXHBa.

 void setSrcMode( SrcMode Vi, const string &isrc = "" ); — YcTaHOBKa peKuMa CBSI3bIBaAHUS C
WCTOYHUKOM JIaHHBIX.

« void setToStart( bool vl ); — Y craHOBKa npu3HaKa: «3amycKaTh apXuB P BKIIOUESHUN.

- void setDB( const string &idb ); — YcrtanoBka anpeca bJl apxuBa 3HaYCHHIA.

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

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

- void setHighResTm( bool vl ); — Y cTaHOBKa UCIIOJIb30BAHUS BBICOKOTO pa3pellieHusl BpEMEHH B
Oydepe apxuBa (MUKPOCEKYH/IBI).

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

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

« void start( ); — 3armyck apxuBa.

« void stop( bool full del = false ); — OcTtaHOB apxuBa, C TIOJIHBIM ynaneHueM <full del>.

« void getVal( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int
limit = 100000 ); — 3anpoc kaapa 3HaueHU <buf> 3a BpeMs oT <beg> 1o <end> W3 yKa3aHHOTO
apxuBatopa <arch>, 0ydepa (arch="<bufer>") wim Bcex apXuBaTOPOB MO Mepe MaJeHUS KauecTBa
(arch=""), ¢ orpaamueHueM pasmepa 3armpoca B </imit> 3anucei.

 string getS( long long *tm = NULL, bool up ord = false, const string &arch = "" ); — 3anpoc
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OJTHOTO 3HAYEHHUs CTPOKOBOTO THIA 3a BpeMs </m> U TPHU3HAKOM TPUTATHBAHHUS K BEpXy
<up_ord> w3 ykazaHHOTO apxuBaropa <arch>, 0ydepa (arch="<bufer>") wim Bcex apxuBaTopoB
0 Mepe MmajieHns kayecta (arch="").

« double getR( long long *tm = NULL, bool up_ord = false, const string &arch = "" ); — 3anpoc
OJTHOTO 3HAYCHMS BCILICCTBCHHOI'O THUIIA 33 BpeMs </m> W MNPU3HAKOM MPUTIATHBAHHUS K BEpXy
<up ord> n3 yKka3aHHOro apxuBaTopa <arch>, 6ydepa (arch="<bufer>") unu Bcex apxuBaTopoB
o Mepe majieHust kadectsa (arch="").

- int getl( long long *tm = NULL, bool up _ord = false, const string &arch = "" ); — 3amnpoc
OJIHOT'0 3HAYEHHUS LIEJIOTO TUIIA 32 BpeMsl <fm> U NPU3HAKOM IIPUTATUBAHUS K BEpXy <up_ ord> u3
yKa3aHHOTO apxuBaropa <arch>, Oydepa (arch="<bufer>") wmnmu Bcex apXmBaTOpOB MO Mepe
nazeHus kadectsa (arch="").

 char getB( long long *tm = NULL, bool up ord = false, const string &arch = "" ); — 3anpoc
OJTHOTO 3HAYEHHs JIOTHYECKOrO THIAa 3a BpeMs <{m> W NPU3HAKOM MPUTATUBAHHUS K BEPXY
<up_ord> w3 ykazaHHOTo apxuBaropa <arch>, 0ydepa (arch="<bufer>") wim Bcex apxuBaTopoB
o Mepe MmajieHns kayecta (arch="").

« void setVal( TValBuf &buf, long long beg, long long end, const string &arch ); — 3arpy3ka
Kajapa 3HadueHU <buf> 3a BpeMs oT <beg> no <end> B yKa3aHHBII apxuBaTop <arch>, 0ydep
(arch="<bufer>") unu Bce apxuBaTopsl (arch="").

« void getActiveData( ); — Onupocuth HCTOYHUK MaHHBIX. Mcmoyib3yercs MOACHCTeMOW st
MIEPUOIUNIECKOTO cOOpE TAaHHBIX AaKTHBHBIMH apXUBAMH.

- void archivatorList( vector<string> &Is ); — CnHucok apXuBaTopoB KOTOPHIMH OOCITYKHBACTCS
apXWB.

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

« void archivatorAttach( const string &arch ); — lloakmoueHne JTaHHOTO apXxuWBa Ha
o0CITy)KMBaHUE YKa3aHHBIM apXUBATOPOM.

« void archivatorDetach( const string &arch, bool full = false ); — OTkIIOUYEHHE TAHHOTO
apxuBa OT 00CTyXKMBaHUE YKa3aHHBIM apXUBATOPOM.

- void archivatorSort( ); — CopTHpoBKa 0OCITYKHBAIOIINX apXUBATOPOB B MOPSAJKE yXYyIIICHUS
KauyecTBna.

- string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz =
230 ); — ®opmupoBanue uzooOpakenus (pdf) TpeHza 3a yKa3aHHBIM MPOMEXYTOK BpPEMEHU

<beg>, <end> W yka3zaHHOTO apxuBaropa <arch>.
«  TArchiveS &owner( ); — Iloacucrema « ApXUBBD» — BIIJIENCI] aApXUBa 3HAUCHHM.

5.3 OobekT 0ydepa 3nayenuii (TValBuf)

‘Hacnez{yeTcm ‘T VArchive ‘
IIyOoiu4uHbIEe METOABI:

«  TValBuf( ); — WUnunuanuszatop 6ydepa ¢ yCTaHOBKaMU MO YMOJTYAHUIO.

« TValBuf( TFld::Type vitp, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); —
WNunnmanuszarop Oydepa ¢ yka3aHHBIMU TTapaMEeTPaMH.

« void clear( ); — Ouuctka Oydepa.

« TFld::Type valType( ); — Tun 3nadeHuss XpaHUMOTO Oyhepom.

« bool hardGrid( ); — Pabota Oydepa B pe:kuMe KEeCTKOIH CeTKH.

« bool highResTm( ); — PabGora Oydepa B peKUME BpPEMEHH BBICOKOTO pPa3peIICHHS
(MHKPOCEKYHIBI).

. int size( ); — MaxkcuMalbHBIHN pazMep Oydepa (eaeHun).

. int realSize( ); — PeanbHbIii pazmep Oydepa (eaeHurn).

- long long period( ); — llepmonuyHocts 3HaueHuii B Oydepe (Mukpocekynn). Ecmm
MEePUOANYHOCTD HyJIeBasi TO Oydpep PyHKIMOHUPYET B peKHUMe CBOOOTHOTO TOCTYTIA.

+ long long begin( ); — Bpewms Hauana Oydepa (MUKPOCEKYH]).

« long long end(); — Bpems okonvanus Oydepa (MUKPOCEKYH]T).

« bool vOK( long long ibeg, long long iend ); — IlpoBepka Hanuuus 3HaueHuil B Oydepe 3a
yKa3aHHbII IPOMEXYTOK BpEMEHU OT <ibeg> no <iend>.

« void setValType( TFld::Type vl ); — Y cTaHOBKa THIIa 3HAYEHUS XpaHUMOTO Oydhepom.

- void setHardGrid( bool vl ); — Y cTtaHOBKa pexuMa KEeCTKOU CETKH.
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 void setHighResTm( bool vl ); — YVYcraHOBKa peXHMa BPEMEHH BBICOKOTO pa3pelieHus
(MUKPOCEKYH/IbI).

« void setSize( int vl ); — YcraHoBka pa3mepa Oydepa (eneHuir).

- void setPeriod( long long vl ); — YcTaHOBKa NEPHOAMYHOCTH 3Ha4YeHWl B Oydepe
(MHKpPOCEKYH]T).

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

« virtual string getS( long long *tm = NULL, bool up ord = false ); — 3anpoc 3HaueHUS
CTPOKOBOTO THIIA 32 BpeMsl <{m> ¥ NMPU3HAKOM HPUTITUBAHUS K BepXy <up ord>.

« virtual double getR( long long *tm = NULL, bool up ord = false ); — 3anpoc 3Ha4eHHS
BEIIECTBEHHOI'O THIIA 32 BpeMs <{m> U MPU3HAKOM IPUTATUBAHUS K BEpXy <up ord>.

« virtual int getl( long long *tm = NULL, bool up ord = false ); — 3anpoc 3Ha4CHUS LIETOTO
TUNA 32 BpeMsl <{m> U MPU3HAKOM MPUTITUBAHUSA K BepXy <up ord>.

« virtual char getB( long long *tm = NULL, bool up ord = false ); — 3amnpoc 3HaYeHUS
JIOTUYECKOTO THITA 32 BpeMs <tm> W MPU3HAKOM NPUTITUBAHUS K BEpXYy <up ord>.

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

« virtual void setS( const string &value, long long tm = () ); — YcTaHOBKa 3Ha4E€HUSI CTPOKOBOTO
TUIIA C BpEMCHEM <Im~>.

« virtual void setR( double value, long long tm = () ); — YcTaHOBKa 3HaY€HHs BEIIECTBEHHOTO
THINA C BpEMCHEM <{m>.

« virtual void setl( int value, long long tm = () ); — YcraHOBKa 3HA4YCHUS IIEJIOTO THUIIA C
BpEMCHEM <fm>.

« virtual void setB( char value, long long tm = () ); — YcTaHOBKa 3HA4YE€HUSI JTJOTUIECKOTO THIIA C

BpEMCHEM <im>.
3amuménnbie MeTOAbI:

« void makeBuf( TFld::Type v tp, int isz, long long ipr, bool hd grd, bool hg res ); —
Ilepeco3nanue Oydepa 11 ykazaHHBIX TAPaMETPOB.

5.4 Monyabhblii 00bekT TN apxuBatopa (TTipArchivator)

‘Hac.nez[yeT: TModule. ‘
‘HacnenyeTCH: KopneBbsiMu 00beKTaMU MOJTyJIEH TIOJICUCTEMBI «APXHUBBI». ‘
I[IyOoiu4uHbIEe METOABI:

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

« bool messPresent( const string &iid ); — llpoBepka Ha HaauW4Me YKAa3aHHOTO apXuBaTopa
COOOIIEHUI.

« void messAdd( const string &iid, const string &idb = "**" ); — ]JlobaBneHue apxuBaTopa
COOOILIEHUIA.

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

«  AutoHD<TMArchivator> messAt( const string &iid ); — lloaxnioueHne K apXuBaTopy
COOOILIEHUIA.

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

« bool valPresent( const string &iid ); — llpoBepka Ha HaJMYWe YKa3aHHOTO apXuBaTopa
3HAYEHUU.

« void valAdd( const string &iid, const string &idb = "**" ); — JlobaBieHne apxuBaTopa
3HAYECHUU.

« void valDel( const string &iid, bool full = false ); — Y nanenue apxuBaTopa 3HAYCHUH.
«  AutoHD<TVArchivator> valAt( const string &iid ); — Iloaxitouenue K apXxuBaTopy 3HaAUCHUH.
« TArchiveS &owner( ); — Iloncucrema « ApXUBBDY — BJIJIEJIEI] THUIIA apXUBATOPA.

3amunéHabIe MeTOAbI:

- virtual TMArchivator *AMess( const string &iid, const string &idb ); — MoaynbHBIA METOJ
CO3J/IaHME apXUBATOPa COOOIICHUIA.

« virtual TVArchivator *AVal( const string &iid, const string &idb ); — MonynbHBI METOJ
CO3JJaHUE apXUBATOpa 3HAYCHUM.
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5.5 OobexT apxuBaTopa coodumenuii (TMArchivator)

‘HacnenyeT: TCntrNode, TConfig ‘

‘HacnenyeTcsl: OObekTamMu apXuBaTOPOB COOOIICHUH MOYIEH OACUCTEMBI «APXUBBD». ‘
IIy0myHbIe MeTOBI:

«  TMArchivator( const string &id, const string &db, TElem *cf el ); — VHAIMaNU3UPYIOIIHIA
KOHCTPYKTOp apXuBaTopa COOOIICHHH ¢ uaeHTUGUKaTOpoM <id>, mis xpaHeHus Ha bl <db> co
CprKTypOI/I <cf el>.

const string &id( ); — Vnentudukatop apxuBaropa.
. string workld( ); — Pabounii uneHTH(UKATOp, BKIFOYAET UM MOTYJIS.

. string dscr( ); — OmnucaHue apxuBaTopa.

« bool toStart(); — Ilpu3Hak «3amyckaTb apxuBaTop».
 bool startStat( ); — CocTosiHuE apXUBaTOpa «3aIyIICH.
. string &addr(); — Anpec XpaHWIHIIA apXUBATOPA.

. int &level(); i
« void categ( vector<string> &list ); — Karteropuu (11a6i0HbI) cOOOIEHHH 00CTYy)KHBaEMBIX
apXHBATOPOM.

« string DB(); — Anpec B]l apxuBaropa.

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

. string fullDB( ); — Tlonneiit agpec Tabnuisl b/ apxuBaTopa.

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

« void setDscr( const string &vl ); — Y cTaHOBKa OIMCAaHUE apXHBATOPA.

+ void setToStart( bool vl ); — Y craHOBKa nIpu3HaKa «3amycKaTh apXHUBaTOP».

« void setAddr( const string &vl ); — YcTaHOBKa ajipeca XpaHWIUIIIA apXUBATOPA.

« void setLevel( int lev ); — YcTaHOBKa yPOBHS COOOIIEHNUN 00CITY)KMBAEMBIX apXHUBATOPOM.

+ void setDB( const string &idb ); — YcraHoBka aapeca bJl apxusaropa.

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

« virtual void stop( ); — OcTaHOB apxuBaTopa.

- virtual time_t begin( ); — Ha4aiio apxuBa JaHHOTO apXHBaTOpa.

« virtual time t end( ); — KoHel apxuBa JaHHOTO apXHUBaToOpa.

« virtual void put( vector<TMess::SRec> &mess ); — IloMmecTuTh rpynmy COOOIICHUI B apXHB
COOOIICHUH TaHHOTO apXHBATOPA.

« virtual void get( time t b _tm, time t e tm, vector<ITMess::SRec> d&mess, const string
&category = "", char level =
yKa3aHHBIX TapaMeTpoB QUiIbTpa.

« TTipArchivator &owner( ); — Tun apxuBaropa — BIaJeNel] apXUBATOPOM COOOIICHHIA.

3amunéHnbie aTpUOyThI:
« bool run_st; — IlpusHak «3amymien».
3amuIméHHbIe MeTObI:

« bool chkMessOK( const string &icateg, TMess::Type ilvl ); — IlpoBepka cooOuieHus Ha
COOTBETCTBHE YCIOBHIM (pUIBTpA.
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5.6 OobexT apxuBaTopa 3Hauenmii (TV Archivator)

‘HacnenyeT: TCntrNode, TConfig ‘
‘Hacnez[yeTca: OObekTaMu apxXUBaTOPOB 3HAYCHUN MOAYJICH MOJACUCTEMBI « APXUBBIY. ‘
IIy0myHbIe MeTOBI:

«  TVArchivator( const string &id, const string &db, TElem *cf el ); — VHAIMaNH3UPYIONIHIA
KOHCTPYKTOp apXWBaTOpa 3HAYCHUH ¢ UACHTUPUKATOpOM <id>, nns XxpaHenus Ha BJl <db> co
CprKTypOI/I <cf el>.

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

. string dscr( ); — OmnucaHue apxuBaTopa.

. string addr(); — AIpec XpaHWIHIIA apXUBATOPA.

« double valPeriod( ); — lleprnoandHOCTh 3HAYCHUI apXuUBaTOpa (MUKPOCEKYHI).
« int archPeriod( ),
KOTOPOE apXHUBaTOpP MPOU3BOANT ApXHUBUPOBAHUE KaJIpa 3HAYCHHUN U3 Oydepa apXuBa.

« bool toStart( ); — Ilpusnak «3amyckaTb apXuBaTOP».

« bool startStat( ); — CocTosiHuE apxUBaTOpa «3aIyIIEeH».

- string DB(); — Anpec bJl apxuBaTopa.

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

. string fullDB( ); — Tlonneiit agpec Tabnuisl b/ apxuBaTopa.

« void setName( const string &inm ); — Y cTaHOBKa UMEHHU apXHBaTOpPA.

« void setDscr( const string &idscr ); — Y cTaHOBKa OIKMCAaHHS apXHUBaTOpa.

+ void setAddr( const string &vl ); — YcTaHOBKa ajjpeca XpaHWIUIIA apXUBATOPA.

- virtual void setValPeriod( double iper ); — YcTaHOBKa IEPUOANYHOCTH 3HAYCHUN apXUBaTOpa
(MUKPOCEKYH]I).

- virtual void setArchPeriod( int iper ); — Y cTaHOBKA MEPUOJIUYHOCTH apXUBUPOBAHUS 3HAUECHUI
apXuBaTOpoM. Bpems depe3 KoTopoe apXuBaTOp MPOU3BOIUT apXUBUPOBAHHE KaJipa 3HAYCHUHN W3
Oydepa apxuBa.

- void setToStart( bool vl ); — Y cranoBKa npu3HaKa «3amycKkaTb ap3uBaTop».

« void setDB( const string &idb ); — Y cranoBka aapeca b/l apxuBaropa.

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

- virtual void stop( bool full del = false ); — OcTtaHOB apXuBaTOpa ¢ BO3MO>KHOCTBIO TIOJTHOTO
ynanenus <full del>.

« void archiveList( vector<string> &ls ); — CIUCOK apXHUBOB 00CITy’)KHBa€MBIX apPXUBATOPOM.

« bool archivePresent( const string &iid ); — IlpoBepka Ha OOCITYXHBae€MOCTh yKa3aHHOTO
apX#Ba apXUBaTOPOM.

« TTipArchivator &owner( ); — Tun apxuBaropa — BIIaJeyeln] apXxuBaTOPOM 3HAUCHUMH.

3amunméHubIe MEeTOAbI:

« TVArchEl *archivePlace( TVArchive &item ); — BxmounTs apxuB <ifem> B 00pabOTKy
apXHBATOPOM.
« void archiveRemove( const string &id, bool full = false ); — Ynpamute apxuB <id> wu3

00pabOTKH apXHUBATOPOM, C BO3MOKHOCTBIO ITOJTHOTO YAaeHUs <full>.
« virtual TVArchEl *getArchEl( TVArchive &arch ); — Ilomyuenue oObeKTa dJIEMEHTa apXuBa
JUTSL YKa3aHHOTO apXuBa.

3amuménnbie aTpUOyTHI:

« Res a res — Pecypc npouecca apXuBUpOBaHHUS.
+ bool run_st — IlpusHak «ApXHB 3aMyIICH.
« vector<TVArchEl *> arch_el; — MaccuB 3JIeMEHTOB apXUBOB.
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5.7 O6bexT 31emenTa apxusa B apxusatope (TVArchEl)

‘Hacnez[yeTca: OOBexTamMu apXUBaTOPOB 3HAUEHUI MO/IYJIEH TOACUCTEMBI « APXUBBDY.
IIy01iu4HbIE MeTOABI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); — VHAIManTU3upyOmuni
KOHCTPYKTOp AJISl CBSI3U apXxuBa <iachive> ¢ apxuBaTopoM <iarchivator>.

« virtual void fullErase( ); — IlonHoe ynajieHHe dJIeMEHTa.

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

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

+ long long lastGet( ); — Bpewms nocnenHero copoca AaHHbIX U3 Oydepa B XpaHUIIUILE.

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

- virtual string getS( long long *tm, bool up ord ); — 3anpoc 3Ha4eHHS] CTPOKOBOTO THUIIA 3a
BpeMs <¢m> ¥ MPU3HAKOM MIPUTATHBAHUS K BEPXY <up ord>.

« virtual double getR( long long *tm, bool up ord ); — 3anpoc 3Ha4eHUsl BELIECTBEHHOI'O THIIA 32
BpeMs <{m> W MPU3HAKOM MIPUTATHUBAHUS K BEpXy <up ord>.

« virtual int getl( long long *tm, bool up ord ); — 3anpoc 3HaueHU LIeJOro TUMA 3a Bpems <tm>
Y TIPU3HAKOM MPUTITUBAHUS K BEpXy <up ord>.

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

BpeMs <tm> ¥ MPU3HAKOM TPUTATUBAHUS 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>.

«  TVArchive &archive( ); — ApXuB d1eMeHTAa.

« TVArchivator &archivator( ); — ApXuBaTop dJeMEHTA.

ITy0nuunbIe aTpHOYTHI:

- long long prev_tm; — Bpems npeasiayiero 3HaueHus. Vcnonp3yeTcs s ycpeIHeHusl.
« string prev_val; — llpenpiaymiee 3Hauenue. Mcnonab3yercs s yCpeAHEHUsI.
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6 Iloncucrema «Tpancnopre» (TTransportS)

[Toncucrema «TpancnopTel» mpencraBieHa oObekToM TTransportS KOTOpBIA CONEPKHUT, HA YPOBHE
MOJICHCTEMBI, MOIYJIbHBIE OOBEKTHI TUIOB TpaHcmopToB TTipTransport. Kaxaenii Tum TpaHcmopTa
colepkuT 00bekThl Bxomamux TTransportln u ucxomsamux TTransportOut TpancmoproB. OOmas
CTPYKTYypa MOJICUCTEMBI ITPUBE/IEHA Ha puc. 6.
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Puc. 6. Cnoucras cTpykTypa IOJCUCTEMBI TPAHCIIOPTOB.

KopneBoit 00beKT MOy s ToACUCTEMBI « TpaHCTIOPTHD) COACPKUT UHPOPMALIUIO O KOHKPETHO B3SITOM
turie moaysis U BHemHUX OpenSCADA xocTax/cTaHmmsax. B paMkax OTIENbHO B3STOTO MOIYISI MOXKET
OBITh pean30BaHa COOCTBEHHAs OOMIEMOAY/IbHas (DYHKIIMOHATBLHOCTH. B 00mmiem, mis BceX MOIyJeH,
COJIEPKATCSI METOBI JJOCTYIA K BXOSIINM U UCXOSAIIUM TPAHCTIOPTaAM KOHKPETHO B3SITOTO MOJTYJISL.

OO6mwexT Bxoasmiero tpancnopra TTransportln mpenocrasiser uHTepdeiic K peanusanuu MoIyIbHOTO
METO/1a BXOSIIEro TPAHCIIOPTa.

OOwexT wucxoaauiero TpaHcnopra TTransportOut mnpenocraBisgeT uHTepdeiic K pealn3anuu
MOJYJIbHOTI'O METO/1a UCXOAIEro TPaHCIIOPTa.

6.1 OobekT noacucremno! «Tpancnopre (TTransportS)

Hacaenyer: TSubSYS.
/lanHble:

Crpykrypa BHemHuX OpenSCADA xocto/ctannuii (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
WHUIAATH3AIUN CTPYKTYPHI.

. string user_open; — Ilonp30BaTens 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 JOCTYIIA K BHEITHEMY XOCTY/CTaHIIHH.

« string addr; — Agnpec s TpaHCIOPTAa, KOTOPBIA MCIIONB3YETCS ISl AOCTYMa K BHEIIHEMY
XOCTY/CTaHIIUH.

« string user;, — Iloap30BaTeNb BHEIIHETO XOCTa/CTAHIINY.
- string pass; — [lapoyb moJab30BaTENsI BHEIIHETO XOCTA/CTAHIINH.
 bool link ok, — IlpuzHak «CBs3b ¢ BHEIIIHUM XOCTOM/CTAHIIMEH YCTaHOBIICHA.

ITy0iu4HbIE METOABI:

. int subVer( ); — Bepcus moacucTemMsl.

« bool sysHost( ); — Ilpuznak — «OTOOpaxaTh CUCTEMHBIE XOCTBI».

« void setSysHost( bool vl ); — YctanoBka npusHak — «OToOpaxkaTh CUCTEMHBIE XOCTBD».

. string extHostsDB( ); — Bb]l XxpaneHus repevyHsi BHEITHUX XOCTOB.

- void extHostList( const string &user, vector<string> &list ); — CIUCOK BHEIIHUX XOCTOB.

« bool extHostPresent( const string &user, const string &id ); — IIpoBepka HaaU4MsI BHEITHETO
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xocTa <id> OT UMeHU ToJib3oBaTeist <user> ("*" — sl CHICTEMHBIX XOCTOB).

«  AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ); —
Coznanne — 3ampoc MCXOMAIIET0 TpaHCHopTa s OOCIy:KMBaHHsI BHEIIHEro XocTa <host> ¢
nperuKcoM UACHTU(UKAIINH y3J1a CUCTEMBI <pref>.

«  ExtHost extHostGet( const string &user, const string &id ); — Ilonydenne nHPOPMaIMOHHOTO
00BEKTa BHEIIHETO X0cTa <id> OT UMEHU NoJib3oBatTens <user> ("*" — s CHCTEMHBIX XOCTOB).

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

- void extHostDel( const string &user, const string &id ); — VYaneHue BHEIIHETO
XOCTa/CTaHIMK <id> OT UMEHH Moib30BaTens <user> ("*" — st CHCTEMHBIX XOCTOB).

+ void subStart( ); — 3aIycKk MoJACUCTEMBI.

+ void subStop( ); — OCTaHOB MOJICUCTEMBI.

« TElem &inEl();, — Ctpykrypa b/ BX0oASImHUX TpaHCTIOPTOB.

« TElem &outEl(); — Ctpykrypa bJl ncxoasumx TpaHCIIOPTOB.

«  AutoHD<TTipTransport> at( const string &id ); — OOpameHNe/TIOIKITIOYCHHE K THITY
TpaHcnopTa <id>.

6.2 MoayJabhblii 00beKkT THNA TPpaHcnopToB (T TipTransport)

‘HacnenyeT: TModule. ‘

‘HacnenyeTCﬂ: KopneBbsiMu 00beKTaMu MOy el IOJCUCTEMBI « T paHCTIOPTHI». ‘
ITy0iu4HbIE METOABI:

« void inList( vector<string> &list ); — Cnucok BXOJAIINX TPAHCIIOPTOB.

« bool inPresent( const string &name ); — IlpoBepka Ha HaJIMYKME BXOJAIIETO TPAHCIIOPTA.

« void inAdd( const string &name, const string &db = "**" ); — ]JlobaBieHHE BXOISIIETO
TpaHCTIOpTA.

- void inDel( const string &name, bool complete = false ); — Y nanenue BXOASIIETO TPAHCIOPTA.
Bo3morkHO mostHOe ynanenue, Bkirovaromiee U b1, mytém yctaHoBKu npusHaka <complete>.

« AutoHD<TTransportln> inAt( const string &name ); — IlonkmoueHne K BXOISAIIEMY
TPaAHCIIOPTY.

+ void outList( vector<string> &list ); — CnHUCOK UCXOASAIUX TPAHCTIOPTOB.

 bool outPresent( const string &name ); — IlpoBepka Ha HaTU4YNE UCXOSIIETO TPAHCTIOPTA.

« void outAdd( const string &name, const string &db = "**" ); — JloGaBieHUe UCXOJAIIETO
TpaHCIIOpTa.

« void outDel( const string &name, bool complete = false ); — YnaneHue HCXOIAIIETO
TpaHcropta. Bo3MOXXHO ToNHOE yAaleHue, BkItoyatomiee u bJl, myTéMm ycTaHOBKM IpH3HAKa
<complete>.

«  AutoHD<TTransportOut> outAt( const string &name ) — llogxiaroueHne K HCXOISAIIEMY
TPAHCIIOPTY.

« TTransportS &owner( ); — Iloncucrema « TpaHCTIOPTHDY — BiIaIeIEI] THTIOM TPAHCIIOPTA.

3amunméHubIe MEeTOAbI:

« virtual TTransportin *In( const string &name, const string &db ); — MoaynbHBIE METON
CO3JIaHMSI/OTKPBITHSI HOBOT'O «BXO/ISIIIIET0» TPAHCIIOPTA.
« virtual TTransportOut *Out( const string &name, const string &db ); — MoIynbHBIA METO

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

6.3 OobexT Bxoasimux TpancnopToB (TTransportln)

‘HacnenyeT: TCntrNode, TConfig. ‘

‘HacneglyeTcsn: OObeKTaMu BXOASIINX TPAHCTIOPTOB MOAYJIEH ToicucTeMbl « TpaHCriopTh. ‘
IIyOoiu4uHbIE METOABI:

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

« const string &id( ); — WUnentudukarop TpaHcmnopra.

. string name( ); — Vms Tpancnopra.

. string dscr( ); — OnucaHue TpaHCIoOpTa.
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string addr(); — Anpec.

string protocol( ); — CBsi3aHHBIA TPAHCIIOPTHBIN TPOTOKOJI.

bool toStart( ); — IlpusHak «3amycKarb TPAHCIIOPT.

bool startStat( ); — Cocrosiaue «TpaHcropT 3armymeH».

string DB( ); — Anpec B]l Tpancmiopra.

string tbl('); — Tabnuua BJ[ Tpancnopra.

string fullDB( ); — IlonHoe numst Tabymibl B/l Tparcmopra.

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

void setDscr( const string &idscr ); — Y CTaHOBKa ONMUCAHHS TPAHCTIOPTA B <idscr>.
void setAddr( const string &addr ); — Y cTaHOBKa ajpeca TpaHcriopTa B <addr>.
void setProtocol( const string &prt ); — YcTaHOBKA CBS3HOTO TPAHCIIOPTHOTO MPOTOKOJIA.
void setToStart( bool val ); — Y cTaHOBKa NMpU3HAKA «3aIyCKaTh TPAHCIIOPT.

void setDB( const string &vl ); — YctanoBka aznpeca bJl Tpancnopra.

virtual void start('); — 3amyck TpaHcHopTa.

virtual void stop(); — OCTaHOB TpaHCIIOpPTA.

TTipTransport &owner( ); — Tun Tpancnopra — Biaeel] BXOAAIINUM TPAHCIIOPTOM.

3amunéHnbie aTpUOyThI:

bool run_st; — Ilpu3Hak «3amymien».

6.4 O0bekT ucxoasmux TpaicnoproB (TTransportOut)

‘HacnenyeT: TCntrNode, TConfig. ‘

‘HacnenyeTcn: OO0beKTaMu UCXOSIIMX TPAHCIIOPTOB MOYJIEH moacucTeMbl « TpaHCIOPTHIY. ‘

IIy6anyHbIe METOBI:

TTransportOut( const string &id, const string &db, TElem *el ); — VHunmanu3upyomun

KOHCTPYKTOP.

const string &id( ); — VneaTudukatop TpaHCIopTa.

string name( ); — Vms TpaHcnopTa.

string dscr( ), — OmnmcaHue TpaHCIIOpTa.

string addr( ); — Anpec TpaHcnopTa.

int prm1( ); — IlepBblil pe3epBHBIN apameTp.

int prm2( ); — BTopoi pe3epBHBIN apameTp.

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

bool startStat( ); — Coctosiare « TpaHCTIOPT 3aIyIeH».

string DB( ); — Anpec BJ] Tpancnopra.

string tbl( ); — Tabmmua B]] TpancnopTa.

string fullDB( ); — Ilonnoe umst Tabnuubl B[ Tpancnopra.

void setName( const string &inm ); — Y cTaHOBKa UMEHHU TPaHCIIOPTA.
void setDscr( const string &idscr ); — Y cTaHOBKa OIMCAaHMS TPAHCIIOPTA.
void setAddr( const string &addr ); — YcTaHoBKa ajipeca TpaHCIIOpTA.
void setPrml( int vl ); — Y cTaHOBKa IEPBOTO PE3EPBHOIO IMapaMeTpa.
void setPrm2( int vl ); — Y cTaHOBKa BTOPOT'0 PE3epBHOrO MapaMeTpa.
void setToStart( bool val ); — VY cTaHOBKa npu3HaKa «3alycKaTh TPAHCIOPT.
void setDB( const string &vl ); — ¥YcrtanoBka anpeca b/ Tpancnopra.
virtual void start( ); — 3amyck TpaHCcHOpTa.

virtual void stop( ); — OCTaHOB TpaHCIIOpTA.

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 coo0IIeHus <in> yepe3

TPaHCIOPT, UCIIOJIb3Ysl TPAHCIIOPTHBIN IIPOTOKOI <prot>.

TTipTransport &owner( ); — Tun TpaHcmopTa — Biaemel] UCXOAIUM TPAHCTIOPTOM.

3amuménnbie aTpudyTHI:

bool run_st; — Ilpu3Hak «3amyien».
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7 Iloacucrema “IIpoTOK0JIbI KOMMYHUKAIIMOHHBIX HHTEPdeiicoB”
(TProtocolS)

[Toncucrema «IIpoTOKOJIBI KOMMYHUKAIMOHHBIX HHTEp(dericoB» npeacraBieHa o0bekToM TProtocolS,
KOTOPBIA COJEPKUT, HA YPOBHE IMOJCUCTEMBI, MOJYJIbHbIE OOBEKTHI OTAENBHBIX MpoTOK0JI0B TProtocol.
Kax1p1if IpOTOKOJI COAEPKUT O0BEKTHI OTKPHITBHIX CEAaHCOB BXOAALIMX MPoTOoKo0B TProtocolln.

Oo6mwexT TProtocolS mpemoctaBisieT JOCTYI K BXOISANIMM U UCXOISAIIAM IPOTOKOIAM OTIEIBHO B3STBHIX
TUIIOB TPAHCIOPTHBIX IIPOTOKOJOB. BHYTpeHHs CTOpOHa MCXOAAIIETO NPOTOKOJA CTPOMUTCA IO
IIOTOKOBOMY IIPUHIMITY C UHAMBUAYAJIbHOM CTPYKTYPOH IOTOKA Il KaXKA0W pealn3aluy IIPOTOKOJIA.

7.1 OobexT noacucremMbl «IIpoToko/IbI KOMMYHMKAIIMOHHBIX UHTEPdECcOB»
(TProtocolS)

‘HacnenyeT: ‘TSubSYS. ‘
ITy0iu4HbIE METOABI:

. int subVer( ); — Bepcust moacucTeMsl.

«  AutoHD<TProtocol> at( const string &id ); — Iloaxiro4ueHrne K MOAYIIO MPOTOKoIa <id>.

- string optDescr( ); — Jlokann3oBaHHAs IOMOIII 11O OMIIMSIM KOMaH/IHOW CTPOKH U TIapamMeTpam
KOH(pUTyparmoHHoro ¢aiina.

7.2 Moayabhblii 00beKkT mpoTokoJia (TProtocol)

‘Hac.nenyeT: TModule. ‘

‘HacneuyeTcﬁ: KopneBbsiMu 00bekTaMu Motysielt moacucteMsl «IIpoTokob. ‘
ITy01u4HbIE MeTOABI:

« void list( vector<string> &list ); — CNHMCOK OTKPBITBIX BXOJISIIUX CEAHCOB.

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

+ void open( const string &name ); — OTKpBITUE BXOSIILETO CEaHCa.

« void close( const string &name ); — 3aKpbITHE BXOSIIETO CEaHca.

«  AutoHD<TProtocolln> at( const string &name ); — IlogkiatoueHrue K OTKPHITOMY BXOJSIIEMY
ceaHcy.

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

<in> MOCPEICTBOM JAaHHOTO IIPOTOKOJIA U TpAaHCHOpPTA <fro>.

7.3 O0bekT ceanca Bxojsimero nporokoJia (TProtocolln)

‘HacnenyeT: TCntrNode. ‘

‘HacnenyeTcn: OOBeKTaMu ceaHca BXOAIIETO IPOTOKOIA MOy ISl MOACUCTEMBI «[IpOoTOKOIB. ‘
IIy0amuHbIe METOBI:

« TProtocolln( const string &name ); — VIHUIIMAaTU3UPYIONTUN KOHCTPYKTOP.

«  string &name( ); — VIMs BXOJAIIETO CeaHca.

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

« TProtocol &owner( ); — IIpoToKon — BIaeNel] BXOASIIIUM CEaHCOM.
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8 Iloacucrema “Iloab3oBartenbeckue naTepgencor” (TUIS)

[Toncucrema «Ilonp3oBaTenbckue uHTEpdEich» npencraBieHa o0bekToM TUIS KOTOpBIN conepxur,
Ha ypOBHE MOACUCTEMbI, MOAYJbHbIE OOBEKTHI MOJIb30BaTENbCKUX UHTEpPeiicoB TUI.

8.1 O6bexT noacucremsl «Ilonb3oBarenbckue uarepdeiics» (TUIS)

‘HacnenyeT: ‘T SubSYS. ‘
I[IyOoiu4uHbIEe METOABI:

« int subVer(); — Bepcus OACUCTEMBI.
 void subLoad( ); — 3arpy3ka nojcucTeMbl.

+ void subStart( ); — 3aImmyck moJCUCTEMBI.

« void subStop( ); — OCTaHOB MOJICUCTEMBI.

«  AutoHD<TUI> at( const string &name ); — lloaknrodeHrne K MOJIYJIO TOJb30BATEIHCKOTO
uHTepdeiica.

- static bool icoPresent( const string &inm, string *tp = NULL ); — llpoBepka Ha Hamu4us

UKOHKH <inm> B CTaHAAPTHOW IUpEKTOpuH. VIMs WKOHKHM yKa3bplBaeTcs 0€3 pacIIMpeHHs.
Pacmmpenue/Tun 3arpy>K€HHOTO U300paKeHHS TOMEIIAeTCs B <tp>.

. static string icoGet( const string &inm, string *tp = NULL ); — 3arpy3ka u300pakeHHs
WKOHKH <inm> U3 CTaHJIApTHOW TUPEKTOPHUH.

. static string icoPath( const string &ico ); — IlonHBIA TyTh K MKOHKE BKIIIOYAsl pabOUyrO
TUPEKTOPHUIO.

8.2 Moay/ibHblii 00bEKT M0JIb30BaTeNbCKOro unTepgeiica (TUI)

‘Hacnez[yeT: TModule. ‘
‘HacnenyeTcn: KopuesbiMu 00bekTaMu Moayei nojacuctemsl «llonp3oBaTenbekie HHTEPQEHCHI». ‘

3amunéHabIe MeTOAbI:

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

3amuménnble aTpUdyTHI:

« bool run_st; — IlpuzHak «Moaynb 3amymieH.
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9 Iloacucrema “Cnenuanabnubie” (TSpecialS)

[Moncucrema «CucremHbIe» mpeacTaBieHa o0bekToM TSpecialS, KOTOpBI COAEPKUT, HA YPOBHE
MOJICKCTEMBI, MOAYJIbHBIE O0OBEKTHI crieruanbHbIX TSpecial.

9.1 O6bekT noacucremnl «Cnennansubie» (TSpecialS)

‘HacnenyeT: ‘T SubSYS. ‘
I[IyOoiu4uHbIEe METOABI:

« int subVer(); — Bepcus OACUCTEMBI.

9.2 Moay./bHblii 00beKT ciennaabubiX (TSpecial)

‘Hacnez[yeT: TModule. ‘
‘HacnenyeTcm KopueBbiMu 00bekTamMu Moaysieit moacucteMbl «CrielinaabHbIEY. ‘
3amuménnbie aTpUOyTHI:

« bool run_st; — Ilpuznak «Moaynb 3amyiieH».
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10 IMoacucrema “be3zonacnocts” (TSecurity)

[Toncucrema Ge3omacHOCTH TpencTaBieHa o0bekToM TSecurity, KOTOPBIA COAEPKUT OOBEKTHI TPYIIT
TGroup u nonp3oBareneit TUser.

OO6mwexT nomb3oBarenst TUser comepXKUT MOJIb30BATENbCKYI0 MH(OPMAIMIO U BBIMOJHSAET MPOBEPKY
ayTEHTUYHOCTH TO0JIb30BaTEII B COOTBETCTBUU C YKa3aHHBIM MapOJIEM.

OObexT monp3oBarenss TGroup coxepXUT HMHGOpPMALMIO O TPYIIE IOJb30BaTele U BHIIOIHAET
IIPOBEPKY Ha MPUHA/IJIEKHOCTD M0JIb30BATENS K IPYIIIIE.

10.1 O0bekT noacucremnl «bezonacHoctb» (TSecurity)

Hacnenyer: TSubSYS.
IIy0anyHbIe METOBI:

« bool access( const string &user, char mode, int owner, int group, int access ); — IlpoBepka
JOCTyna JUIsl MOJIb30BaTeNsl <user> C MpaBaMU <mode> K pecypcy C BIaJeNblieM <owner> U
rpynnou <access>.

« void usrList( vector<string> &list ); — Cnucok nonb3oBareneu </ist>.

« void usrGrpList( const string &name, vector<string> &list ); — CHuUCOK IpyIIl MoJab30BaTeICH
<list>, B KOTOpBIC MOJIH30BATEIb <name> BKIIOUEH.

« bool usrPresent( const string &name ); — IlpoBepka Ha HaIMYUE YKA3aHHOTO IOJIb30BATENS
<name>.

« int usrAdd( const string &name, const string &db = "**" ) — ]JloOaBneHHe MOJIb30BATENSA
<name> ¢ xpanenuem B b/ <db>.

« void usrDel( const string &name, bool complete = false ); — YnaneHue mnonb3oBaTens

<name>, ¢ BOBMOXHOCTbIO MOJIHOTO yAAJIeHUst <complete>.
«  AutoHD<TUser> usrAt( const string &name ); — IloaxiatoueHune K Moab30BaTeIo <name>.
- void grpList( vector<string> &list ); — Cnucok Tpymi noip3oBareneii </ist>.

« bool grpPresent( const string &name ); — IlpoBepka Ha HadM4Me YKa3aHHOW TPYIIIIHI
MI0JIb30BaTENEN <name>.

« int grpAdd( const string &name, const string &db = "**" ); — JlobaBiieHUE TPYIIIBI
noJsib30oBareseit <name> ¢ xpanenuem B bJ[ <db>.

- void grpDel( const string &name, bool complete = false ); — YnaneHue TPYIIIbI
MoJTh30BaTeNe <name>, ¢ BO3SMOXKHOCTBIO TOJTHOTO YAaNeHUs <complete>.

« AutoHD<TGroup> grpAt( const string &name ); — lloaxmntoueHue K rpymnme mosib3oBaTeneit
<name>.

10.2 O6bekT noan3oBarelsi (TUser)

‘HacnenyeT: ‘T CntrNode, TConfig. ‘
IMy0au4HbIE METOABI:

« TUser( const string &name, const string &db, TElem %*el ); — Wuunuanu3upyroniui
KOHCTPYKTOP.

. const string &name( ); — VIms monp30BaTeNsI.

« const string &IName( ); — IlonHOe UMS TOJIB30BATES.

. const string &picture( ); — V300paxeHue mob30BaTes.

« bool sysltem( ); — Ilpu3HaK CUCTEMHOTO MMOJIb30BATEIIS.

« bool auth( const string &pass ); — IIpoBepka ayTEeHTUYHOCTH TMOJH30BATENS IO TAPOJIIO
<pass>.

- string DB(); — Anpec b]] nons3oBatens.

. string tbl( ); — Anpec Tabmmubl B/ monp3oBaTens.

« string fullDB(); — Ilonnoe ums tabnuusl bJ] mons3oBarens.

« void setLName( const string &nm ); — Y cTaHOBKa MOJIHOI'O UMEHH T0JIL30BATENS B <nm>.

« void setPicture( const string &pct ); — Y cTaHOBKa H300paXEHUS MOJIB30BATENS B <pct>.

« void setPass( const string &pass ); — Y CTaHOBKa MapoJs MOJIb30BATENS B <pass™>.
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void setSysltem( bool vl ); — Y cTaHOBUTb NMPU3HAK CUCTEMHOTO I10JIb30BaTENs B <v/>.
void setDB( const string &vl ); — ¥YctanoBka ajapeca b/ monb3oBaTens.
TSecurity &owner( ); — Iloacucrema «be3onacHOCTh» — BiajelIell MOJIb30BaTE.

10.3 O6bexT rpynnsi nojabs3oBareseii (TGroup)

‘HacnenyeT: ‘T CntrNode, TConfig. ‘

IIyOoiu4uHbIE METOABI:

TGroup( const string &name, const string &db, TElem *el ); — VHunmanu3upyomun

KOHCTPYKTOP.

const string &name( ); — VIMs TpynIbl NOIb30BaTENEH.

const string &IName( ); — IlonHoe uMsl Tpynbl 110JIb30BATENEH.

bool sysltem( ); — Ilpu3HAK CUCTEMHOTO MOJIH30BATES.

string DB('); — Anpec B/l rpynmnsl noap30BaTENEH.

string tbl( ); — Anpec Tabnuisl b/l rpymibl moib30BaTENIEH.

string fullDB( ); — Ilonnoe nms Tabnuusl b/ rpynnsl nonb3oBatenei.

void setLName( const string &nm ); — Y cTaHOBKa MOJIHOTO UMEHHU T'PYIIIIBI TOJIb30BATENICH B

<nm>.

void setSysltem( bool vl ); — Y CTaHOBUTbH NMPHU3HAK CUCTEMHOTO T0JIb30BATENS B <v/>.
void setDB( const string &vl ); — YcrtanoBka anpeca b/ rpynmsl moias3oBarenei.
bool user( const string &name ); — IIpoBepka Ha MPUHAUIEKHOCTHb MOJIB30BATENS K TPYIIE

<name>.

void userAdd( const string &name ); — JloOaBieHue NONb30BaTENs <name> B TPYIITY.
void userDel( const string &name ); — Y naneHue noyib30BaTeNst <name> U3 TPYIIIIHIL.
TSecurity &owner( ); — Iloacucrema «be3onacHOCTh» — Biajesell IPYIION MOJb30BaTEIICH.
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11 Iloacucrema “Ynpapiaenne moayJjasamu” (TModSchedul)

[Toncucrema «Ynpasienue MOayIsMu» npeactasieHa oobextoM TModSchedul.

[ToacucreMa COACPXKHT MEXaHHM3M YIPABICHUS MOIYISAMH, COAEPIKAIIMMHUCA B Pas3aeiIIeMbIX
oubIMoOTEKAX.

11.1 O0bekT noacucremMsl «Y npasjienue MoayJasimm» (TModSchedul)

‘Hacnez{yeT: ‘T SubSYS. ‘
Jannblie: CTpykTypa uHpOpManuu o pazaensemont 6ubnuoreke (struct — TModSchedul::SHD):

- void *hd; — 3aronoBok paszzaenseMoil 6ubnuoreku (eciu NULL 1O OubnuoTexa npucyTcTByeT
HO HE MOJKIIIOYEHA);

« vector<string> use; — CIIMCOK MOJKIIOYEHHBIX MOIYJIEH;

 time_t m_tm; — BpeMst Moau(DHUKAIIIN OUOINOTEKH,

. String name; — TIOJIHOE UMS/IIYTh pazaenseMoi OUOINOTEKH.

IIy6anyHbIe METOBI:

« int chkPer( ); — Ilepuona mpoBepKU AUPEKTOPUU C MOIYISIMH (CEK).

. string modPath( ); — IlyTb K TUPEKTOPUHU C MOJIYJISIMHU.

« void setChkPer( int per ); — YcTaHOBKa NIEPHOJIa MPOBEPKU TUPEKTOPHUH C MOIYJISAMH (CEK).
Ecnu neproanyHOCTh paBHA HYJb, TO MPOBEPKa OyIeT OTKIIOUEHA.

- void setModPath( const string &vl ); — YcTaHOBKa IyTU K JUPEKTOPUU C MOJTYJISIMHU.

- void subStart( ); — 3amyck NOJCUCTEMBI.

+ void subStop( ); — OCTaHOB MOJCUCTEMBI.

« void loadLibS( ); — 3arpy3ka pa3aensieMbIX OMOJIMOTEK W MHUITHATU3AIUS MOTYJIEH,

- SHD &lib( const string &name ); — llonydeHune 00beKTa pa3aessseMoi OuOInoTeKu <name>.

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

« void libLoad( const string &path, bool full ); — 3arpy3ka pa3aensieMbIXx OUOIHOTEK IO
YKa3aHHOMY NyTH <path>.

« void libAtt( const string &name, bool full = false); — IloaxiroueHne ykazaHHOH pa3zenseMoil

ouboTexku <name>.
« void libDet( const string &name ); — OTKIIOUCHHE pa3esaeMon OMOINOTEKU <name>.
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12 KoMmnoHeHTHI 00beKTHOM Moaeau cuctembl OpenSCADA

Oo6nbextHas mozenb cuctembl OpenSCADA crpoutcss Ha ocHoBe oObekta (yHKuuu 7TFunction,
napametpax pynkmuu /O u kanpe 3HaueHuid GyHkiuu 1ValFunc. B mocnenctBun oOBEKTH (QYHKIIMH
BKJIIOYAIOTCS B OOBEKTHOE J1epeBO (POpPMHUPYS OOBEKTHYIO MOJENb CHUCcTeMbl. Mcronp3oBanue (yHKUIUI
00BEKTHOM MOJIEITHN MPOU3BOIUTCS MyTEM CBS3bIBAaHUS Kaapa 3HaueHuid 1ValFunc ¢ pyHkuuei.

Wnes B enom IOCTYIHO MpeICTaBICHHA Ha pUC. 7.

1. @yuxyua (c bubnuomexi)

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

Puc. 7. OcnHoBa cpeasl nporpammupoBanusi cuctembl OpenSCADA.

Oo6wexT Gynkiun (TFunction) npenocrasiser uaTepdeic amns GopMUpoBaHUs MapaMeTpoB GYHKIHUU U
QITOPUTMa BBIYHCIICHHS, B 0OBEKTE HACIIEIYIOIIEM €TO.

Oo6nexT nmapamerpa ¢pyHkuuu (I0) conepkKuT KOHPUTYypaIUIO OTAEIBHO B3ATOIO apaMeTpa.

Oo6mwexT kanpa 3Hauenuit (TValFunc) cogepXuT 3HaueHHsI B COOTBETCTBUU CO CTPYKTYPOH CBSI3aHHOM
¢ynkuuu. Ilpu ucnonHeHMM alropurMa acCOUUMUPOBAHON (YHKIMM HCIOJIB3YIOTCS 3HAYEHUS 3TOrO
o0ObeKTa.
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12.1 OovekT pynxuuu (TFunction)

‘HacnenyeT: TCntrNode ‘

MoayssiMH U y3JIaMH CUCTEM COJIEpKAIUMH (DYHKIUH U1 MyOJIMKAaluU B 0ObEKTHYIO
MOJIEIIb CUCTEMBI.
ITy01iu4HbIE MeTOABI:

Hacaenyercs:

« TFunction( const string &iid ); — VHUIMaANU3UPYOMMUA KOHCTPYKTOP (YHKIHH C
UACHTUPHUKATOPOM <id>.

. string &id( ); — WUnentudukarop QyHKIUN.

« virtual string name( ); — Jlokanu3zoBaHHOE UM (PYHKLIUH.

« virtual string descr( ); — Onucanue QyHKIUU.

« bool startStat( ); — Cocrosiane — « DyHKIIHS 3ayIIeHay.

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

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

« int iold( const string &id ); — Ilonydenue uneHaekca napamerpa QyHkuuu <id>.

- intioSize( ); — KonndyecTBo napamMeTpoB (pyHKLHH.

« 10 *o(int id ); — Ilonyuenue napamerpa GyHKINU N0 UHIEKCY <id>.

« void ioAdd( 10 *io ); — Jlo6aBnenue mapamerpa QyHKIUH <io>.

« void iolns( 10 *io, int pos ); — BcraBka napameTpa QyHKIIUN <i0> B MO3UIHIO <pOs>.
« void ioDel( int pos ); — Y nanenue napamerpa QyHKIIUH B IIO3ULUUA <pOS>.

« void ioMove( int pos, int to ); — llepemenienue nmapamerpa GYHKIUHA U3 TO3HUIHH <pos> B
MO3HUIIHUIO 0>

« virtual void calc( TValFunc *val ); — Bprancnenue anroputMa (QyHKIMH HaJ yKa3aHHBIMH
3HaYEHUSAMH <val>.

« void valAtt( TValFunc *vfnc ); — BpI3bpIBaeTcs 00bEKTOM KaJipa 3HAYCHHWH <vfiic> B ciaydae
CBSI3BIBAHMS C (DyHKIIMEH.

« void valDet( TValFunc *vfnc ); — BbI3bIBaeTca 00bEKTOM KaJpa 3Ha4eHUH <vfnc> B ciydae

OTBSI3BIBAHUS OT (DYHKITHH.
« virtual void prelOCfgChange( ); — BpbI3bIBaeTcs nnepesi ”3MEHEHUEM KOH(pUTypaluuu QpyHKIUH.
« virtual void postlOCfgChange( ); — BbI3bIBaeTCs 1ociie U3MEHEHUST KOHPUTYpauu (QyHKITHH.

3amunénnbie aTpUOyThI:

. string m_id;, — Vnentudukarop pyHkuuu.

« bool run_st; — IlpusHak — «3amymien».

« TValFunc *m_tval; — Ccpuika Ha OOBEKT 3HAUCHM, HCIIOJIb3YeMbIH JUIsl TECTUPOBAHUS
¢byHKIIH. MOXKET OTCYTCTBOBATD.

12.2 O6bexT napamerpa pynxuuu (10)
Jlannpie:
Tuns! napamerpa (enum — [O::Type):

« 10::String — cTpOKa/TEKCT;
+ 10::Integer — nenoe;

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

@mnaru mapamerpa (enum — [0::I0FIgs):

« 10::Default — pexxum 1Mo yMOT4aHUIO (BXOJ);
« 10::Output — BBIXOJ;
« [0::Return — BO3BpaT.

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 ); — KonupoBaHue mapameTpoB (yHKIIHH.



40

« const string &id( ); — Unentuduxarop napamerpa QyHKIUH.

- const string &name( ); — Jlokann3oBaHHOE UM NTapamMeTpa QYHKIIUH.

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

- unsigned flg( ); — ®naru napamerpa QyHKINU.

. const string &def( ); — 3Ha4YeHHE O YMOJTYAHUIO.

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

. const string &rez( ); — Pe3epBHOE CBOWMCTBO MapameTpa PyHKIUH.

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

« void setName( const string &val ); — Y cTaHOBUTH UMsI B <val>.

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

- void setFlg( unsigned val ); — Y cTaHoBUTH (uiaru B <val>.

« void setDef( const string &val ); — Y cTaHOBUTbH 3HAUYCHHE 110 YMOTYAHUIO B <val>.
« void setHide( bool val ); — Y cTaHOBUTB/CHATbH MpU3HAK — « CKPBITO».

« void setRez( const string &val ); — Y cTaHOBUTB pe3epBHOE CBOMCTBO B <val>.

12.3 OobekT 3nauenus: pynkuuu (TValFunc).

IIyOoiu4uHbIE METOABI:

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

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

« void setVfName( const string &nm ); — Y CTaHOBUTHh UMsI 00ObEKTA 3HAUYCHUH B <nm>.

« void ioList( vector<string> &list ); — Cnucok nmapameTpoB GyHKIUN </[ist>.

- int iold( const string &id ); — llonydyenue uHaeKca napamerpa <id>.

- int ioSize( ); — OO11e€e KOMMYECTBO MapaMeTPOB.

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

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

« bool ioHide( unsigned id ); — Ilpu3znak napametpa <id> — «CKpbIT».

. string getS( unsigned id ); — IlonyuuTs 3HaUeHHE (CTPOKA) MapameTpa <id>.

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

« double getR( unsigned id ); — Ilony4auth 3HaUeHUE (BEIIECTBEHHOE) TapaMeTpa <id>.

 bool getB( unsigned id ); — TlomyunTh 3Ha4YE€HHE (JTOTUUECKOE) TTapameTpa <id>.

- void setS( unsigned id, const string &val ); — YcraHOBUTH 3HaueHue <val> (CTpoka)
napamerpa <id>.

« void setl( unsigned id, int val ); — Y cTaHOBUTH 3HaUeHUE <va/> (1ienoe) napamerpa <id>.

« void setR( unsigned id, double val ); — YcraHoBUTh 3HaueHHE <val/> (BEUICCTBCHHOE)
napametpa <id>.

- void setB( unsigned id, bool val ); — YcTaHOBUTH 3HaueHue <val> (JIOTWYECKOE) Mapamerpa
<id>.

« bool blk(); — llpuzHak — «braokupoBaHNEe U3MEHEHU MaPaMETPOB (PYHKIIUNY.

« bool dimens('); — IlpuzHak — «3MepATh BpeMs BBIUUCICHUS».

« void setDimens( bool set ) — YcrtaHoBka/cOpoc <set> mnpuzHaka — «V3MepsaAT Bpems
BBIYHCITICHUS.

« virtual void calc( ); — BpraucinuTs.

+ double calcTm( ); — Bpemst BIYUCICHUS.

« void setCalcTm( double vl ); — Vnunmanuzanusi BpeMEHHU BBIYUCICHUS 3HAUCHHEM <Vv/[>.

« TFunction *func(); — CBsi3aHHas pyHKITHU.

« void setFunc( TFunction *func, bool att det = true ); — CBs3aTh C yKa3aHHOW (QyHKIHEH
<func>.

- virtual void prelOCfgChange( ); — BrI13bIBaeTcsl mepe USMEHEHHEM KOH(QUTYPaIIHH.

« virtual void postlOCfgChange( ); — BpI3bIBaeTCs ociie U3BMEHEHUS! KOH(DUTypaIIUH.
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13 Jannbie B cucteMe OpenSCADA u nx xpanenue B bJ|
(TConfig)

XpaHeHHe JaHHBIX B cuUCTeMe OcHoBaHO Ha oObekrax IConfig m TElem. DT OOBEKTHI XpaHST
CTPYKTYpy W 3HaueHuWss mnojeid bJl, 9TO MO3BOJIET BBHIMONHATH MPIMYIO 3arpy3Ky H COXpaHECHHE
KoH(urypauuu yepes nogcucremy «bJI».

O0vektr TElem conmepxut cTpykTypy 3amucu BJI. CTpykTypa 3amucu COAEPIKHT HCUSPIIBIBAIOIIYIO
uHGOpPMAIIMIO O 3JEMEHTax, UX THUIaX, pa3Mepax U OCTaIbHBIX Mapamerpax. Mudopmarnuu B maHHON
CTPYKTYpE JOCTaTOYHO I CO3JaHUs, KOHTPOJA M YIpaBJIeHUs peallbHOW cTpykrypor B/I.
DJIeMEeHTapHOUN eIMHMIICH 3amucH sBiseTcs siueiika 7fld.

O6vextr TConfig sBasiercs HacneAHUKOM OT TElem W CONCPXKUT peaibHbIE 3HAYCHHS DIIEMEHTOB.
TConfig ucnonb3yeTcsi B KauecTBE MapaMerpa B (DPYHKUMAX MaHUNYISLUUU C 3alUCAMU TaOnuil B
noncucteme «bJI». DnemenTapHoii equHuUIeH 3anucu sBisercs sueiika 7Cfg.

Jlns mpenocTaBICHUST BO3MOYKHOCTH TIPENYNPEXKICHHS XPAHWIWINA JAaHHBIX O CMEHE CTPYKTYPBI
npenycMoTpeH o0wvekt TValElem, ot xoToporo Hacnenyercs xpanwiniie 7Config U CIUCOK KOTOPBIX
conepxurcs B ctpykrype TElem.

13.1 O6bekT nanubix (TConfig)

‘Hac.nez[yeT: TValElem

TParamContr, TController, TMArchivator, TPrmTempl, TPrmTmplLib, TUser, TGroup,
Hacaenyercs: TTransportln, TTransportOut, TBD, TVArchive, TVArchivator, a makoce mooynivHvle
00beKkmyl Xpauawue ceou oanHvle 8 bJ[.

IIy6anyHbIe METOBI:

« TConfig( TElem *Elements = NULL ); — VHuImanu3upyomuid KOHCTPYKTOP.

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

« void cfgList( vector<string> &list ); — Cnucok 31eMeHTOB </ist>.

« bool cfgPresent( const string &n_val ); — llpoBepka Ha HanW4Uue dNIEMEHTa <n_val>.

« TCfg &cfg( const string &n_val ); — Ilonyuyenue snemenTa <n_val>.

« void cfgViewAll( bool val = true ); — YcTaHOBKa/CHATHE MPU3HAKA BUIUMOCTH IJISI BCEX
HJIEMEHTOB.

« TElem &elem( ); — Vcnionb3yemasi CTPYKTypa.

« void setElem( TElem *Elements, bool first = false ); — Ha3naueHnue cTpykTypsl B <Elements>.

« void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = “root”,
const string &grp = “root”, int perm = 0664 ); — dopmupoBanue HHHOPMALIMOHHOTO ONHUCAHUS
aIIeMeHTOB KoH(purypanuu 1 uatepgeiica ynpasnenus OpenSCADA.

« void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = “root”, const
string &grp = ‘“root”, int perm = 0664 ); — OO0paboTka 3anpocoB uHTepdeiica ynpaBiieHUs
OpenSCADA k anemMeHTaM KOHGUTYpaIiu.

3amunméHubIe MEeTOAbI:

« virtual bool cfgChange( TCfg &cfg ); — BrbI3bIBaeTCca B Ciiydae M3MEHEHHUS COJECPKUMOTO
3JIEMEHTa KOH(PHUTYpaIInH.
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13.2 Aueiixka nanubix (TCfg)

JlaHHBIE:
Homonmaurensabie dnaru k TFId (enum — TCfg:: AttrFlg):

« TFld::NoVal — ue otpaxaTh 2JIEMEHT Ha 3Ha4YeHHE oObekTa T Value.
« TFld::Key — Ki110ueBO€ MoJIeE.
« TFld::Hide — aTpuOyT CKpBIT.

IIy0amuHbIe METOBI:

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

. const string &name( ); — Vms stueiiku.

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

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

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

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

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

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

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

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

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

 string &getSd( ); — llomyunuTh mpAMON JOCTYI K 3HAYCHHUIO CTPOKOBOTO THIIA.
+ double &getRd( ); — Ilony4uuTth NpsSMO JOCTYI K 3HAYEHUIO BEIIECTBEHHOTO THUIIA.
. int &getld( ); — Tlony4uTh NPSMON JOCTYN K 3HAYCHHIO IIETIOTO TUTIA.

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

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

« void setS( const string &val, bool forcView = false ); — YcTaHOBUTb 3HAUEHUE CTPOKOBOIO
THMA 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 Tax’xe MOTyJIbHBIMUA OObEKTAMU
COBMENIAOIMUMH (DYHKIIMH XPAaHEHUST CTPYKTYPHI.

ITy0iu4HbIE METOABI:

Hacaenyercs:

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

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

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

- unsigned fldSize( ); — Konu4ecTBo si4€eK B CTPYKTYpE.

- unsigned fldld( const string &name); — IlonydeHue uHAEKCca YUK IO €€ UACHTU(DUKATOPY
<name>.

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

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

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

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

« void valAtt( TValElem *cnt ); — BbI3pIBae€TCS aBTOMATHYECKH B ClIydae MOJAKITIOYCHUS
CTPYKTYPBI K XPaHUIUIILY JaHHBIX <cnt>.
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« void valDet( TValElem *cnt ); — BbI3piBaeTCd aBTOMAaTHYECKH B CIIy4ae OTKIIIOUEHUS
CTPYKTYpPBI OT XpaHUJIMIIA JAHHBIX <CHf>.

13.4 fyeiika cTpykrypsl fannbix (TFI1d)
HMaunnblie: Tum sueiiku (enum — TF1d:: Type):

« TFld::Boolean(0) — noruueckuii T,

« TFld::Integer(1) — 11en04nCICHHBIN THII;
« TFld::Real(4) — BelieCTBEHHbBIH 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 SUEHKHU;

« TFld::NoWrite — HenocTymHa Jyisi 3aIUCH;

« TFld::HexDec — miecTHaAIATUPUYHOE MPEACTABICHUE IIEJIOTO THIIA;

« TFld::OctDec — BOCBMEPUYHOE MPEJICTABIICHUE LIEJIOTO THIIA;

« TFld::FullText — MONMHOTEKCTOBBIA, MHOTOCTPOYHBIH, PEKUM TECTOBOTO THUIIA.

ITy0iu4HbIE METOABI:

- TFld(); — VHunmanu3anus o 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 = "", const char *res = "");
— WHunmanu3anysi ¢ yka3aHHOH KOH(PUrypanue.

« TFld &operator=( TFld &fld ); — KonupoBanue siueiiku u3z <fld>.

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

. const string &descr( ); — Onucanue STYCHKU.

« int len(); — Pa3Mep 3HaUeHUs AYCHKHU (CUMBOJIOB B CHMBOJIBHOM MPEICTABICHUN).

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

« Type type(); — Tun sueiikn.
« unsigned flg( ); — ®naru suenKm.
+ const string &def( ); — 3HaueHNE MO YMOIYAHUIO.

 string values( ); — Pabounii nuana3oH 3HAYEHUS WM MEPEYCHb BO3MOKHBIX 3HAUCHUU IS
BBIOOpOYHOTO THMA (B BUaE — “v11;vI2;vI3”).
. string sel[Names( ); — llepeuenp uMEH 3HAUEHUH Il BEIOOpOYHOTO THMA (B BHIe — «Value

1;Value 2;Value 3").

- const string &reserve( ); — Pe3epBHBI mapameTp.

« void setDescr( const string &dscr ); — YcTaHOBKa 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 cTraHOBKa 3HaYCHUS 110 YMOJITYAHHIO B <def>.
- void setFlg( unsigned flg ); — YcranoBka ¢iaroB B <fIg>.

« void setValues( const string &vls ); — YcraHoBka pabo4ero auana3oHa 3HAYCHUS WU TIePETHS
BO3MOXKHBIX 3HaUEHUH 7151 BEIOOpoUHOTO THMA (B BUae — “vI1;vI2;vI3”) B <vis>.
« void setSelNames( const string &slnms ); — VYcTaHOBKa mepeyHss MUMEH 3HAYCHUW ISt

BbIOOpOUHOTO THMA (B BUjE — «Value 1;Value 2;Value 3") B <slnms>.
« void setReserve( const string &ires ); — Y CTaHOBKa PE3€pBHOI0 MapameTpa B <res>.

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

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

« const vector<double> &selValR(); — Cnucokx BapuaHTOB 3HAYCHHH 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.
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« string selVI2Nm( int val ); — Iloay4nTs BEIOpaHHOE UM 110 3HAYSHMIO LIEJIOT0 <val> Tuna.

« string selVI2Nm( double val ); — Illonyuuth BbIOpaHHOE€ HMSI 10 3Ha4YeHUI0 <val>
BEIIIECTBEHHOI'O THUIIA.

. string selVI2Nm( bool val ); — Tlony4untb BBIOpaHHOE MMS IO 3HAYCHUIO <val> JIOTUYECKOTO
THUTIA.

« string selNm2VIS( const string &name ); — IlonmyunTh 3Ha4YeHHE CTPOKOBOTO THIA IO
BBIOpAaHHOMY UMEHH <name>.

« int selNm2VII( const string &name ); — llody4uTh 3HaYEHHE LIEJOTO THMA MO BHIOpAaHHOMY
UMCHU <name>.

« double selNm2VIR( const string &name ); — Ilony4nTh 3HaUE€HWUE BEIIECTBEHHOI'O THUIIA IO
BbIOpaHHOMY UMEHU <name>.

« bool selNm2VIB( const string &name ); — llomyuuth 3HaYEHUE JIOTUYECKOTO THUIIA IO

BBHIOpAaHHOMY UMEHH <name>.

« XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user =
“root”, const string &grp = ‘“root”, int perm = 0664 ); — Co3gaTh 3JeMEHT (HOPMBI B
COOTBETCTBHUH C MapaMeTPaMU STUCUKH.

13.5 O0bexT ynpe:xaenusi npo cMeny cTpykrypsl (TValElem)

‘Hac.ﬂenyeTcn: ‘T Value, TConfig. ‘
3amuménabIe METOALI:

- virtual void detElem( TElem *el ); — YBenomiieHue 3JeMEHTOM <e/> KOHTeilHepa Mpo
’KEJIaHUE OTKITIOUYNTHCA.

« virtual void addFld( TElem *el, unsigned id ) = (; — YBenomieHue npo J00aBJICHUE STYCHKH
<id> enemeHnra <el>.

- virtual void delFld( TElem *el, unsigned id ) = (0; — YBenomJeHHUe PO yJaJlleHUE SYCHKH

<id> ememenra <el>.
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14 UnTepdeiic ynpaBpjaeHuss CUCTEMON U JTUHAMHUYECKOE IepeBO
00bekTOB cuctemsbl (TCntrNode)

JUIs TOTHOTO TOKPBITUSL KIIFOYEBBIX KOMIIOHEHTOB CHUCTEMBI CEThIO OOBEKTOB €IMHOM CTPYKTYpHI
npeaHa3HadeH o0beKT y3na quHamudeckoro aepeBa TCntrNode. Ha 3ToT 00beKkT Bo3naratotcst PyHKITUH:

+  eAMHOOOPa3HOr0 JOCTyNMa K KOMIIOHEHTaM CHUCTEMbl, BKJIIOYas OJOKUPOBKH JMHAMUYECKOTO
JIOCTYTIA;
+ TIOCTpPOEHHUE pacipene’aéHHoro nuTepdeiica ynpapieHus.

JIr060#1 00BEKT, MMEIOUIM NOTPEOHOCTh B MPEAOCTABICHUM JWHAMHYECKOTO JOCTyNa K cebe Win
CBOMM KOMITOHEHTaM [IOJDKEH HacJIeoBaThbcs OT 00BeKTa y3ia auHamuueckoro aepeBa TCntrNode.
JlaHHOE POJICTBO aBTOMAaTHYECKH BKJIIOYAET y3el B JWHAMHYECKOE JEpeBO OOBEKTOB, OXBAUECHHOE Kak
psIMOM, Tak W OOpaTHOM CBS3bIO, a TAKXKE IMPEIOCTABIISIET BO3MOXHOCTh CO3JAHUS KOHTEHHEPOB I0J]
COOCTBEHHBIE JIOUEPHHUE Y3I/Ibl. B JOMONHEHNH K 3TOMY y3€J MOJy4aeT BO3MOXKHOCTb YHPEXKIEHHUS PO
BKIIOYEHHE M  HCKIIOYCHHME/yNaJleHue y3jda W3  JepeBa, C  BO3MOXKHOCTBIO  OTKaza  OT
UCKIIIOUEHUS/y1aJIeHUS.

Wutepdeiic ynpaBieHus cuctembl BKIOYEH B coctaB oObekTa TCntrNode u, cOOTBETCTBEHHO,
OXBAaTBHIBAET BCE Y3JIbl TUHAMUYECKOIO JIepeBa CUCTEMBI, [TO3BOJISISI €AMHOOOPA3HO YIPABIATH CUCTEMOI B
HE 3aBUCHUMOCTH OT HCHOJb3yeMOro KIMEHTCKOIo MHCTpyMeHTa. MHTrepdeiic ympaBieHus cUCTEMOi
BBITIIOJTHEH Ha OCHOBE fi3bIKa pasMeTku XML. MoHO npuaymaTh MHOXECTBO CIIOCOOOB HCIOJIb30BAHUS
uHTepdeiica ynpaBieHHs CHCTEMOH, B KadecTBE IpUMepa OTMETHM CleAylolllue Haubosee spKue
peLIeHUs:

- Web untepdeiic koHpuUrypauu;

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

- OTpaXEHHE KOHQUIypauuuh B CE€Th, [UISI pPACIPEAETIEHHOrO YIPaBICHUS MHOKECTBOM
OpenSCADA-cTanuii U3 €1MHON cpeabl aAMUHUCTPUPOBAHMS;

* HUCIOJIb30BAaHUE B POJIM MIPOTOKOJIA JJISl AOCTYIA K JaHHBIM OOBEKTOB U3 CETH;

* TPEAOCTAaBICHUE CEPBUCHBIX (GYHKLUMH A JOCTyNa TPETbUX MPHIOKEHUH M OTIENIBHBIX
koMIIOHEHTOB OpenSCADA k BHYTpEHHUM JaHHBIM.

WnTepdeiic ynpaBiaeHs: CHCTEMO peann30BaH MOCPEICTBOM JIBYX COCTABIISIOIINX:

+  MH()OPMAIIMOHHON CTPYKTYpPbl KOH(UTYPAITMOHHON MOJIH30BATEIbCKON CTPAHULIBL;
+ JIMHAMHUYECKOM 4acTu B BHJIE: 3allPOCOB HA MOJyYyeHUE, MOJU(PUKALMIO TAHHBIX U CEPBHCHBIX
3aIpOCOB.

WudopmannonHas Hepapxuyeckas CTPYKTypa COACPKUT HH(GOPMAIMIO O MyOJMYHBIX 3JIEMEHTax
YIIPaBICHUS M MOXKET OBITh HCIIOJIB30BAaHA JUISL MOCTPOCHUS IOJB30BATENBCKUX JUAIOTOB YIPABICHUS
y3J1aMU CHCTEMBI.

Jlunamuueckass 4acThb COJEPXKUT CLIEHApUM OOCIY)KMBAaHMSI 3alpOCOB K 3JIEMEHTaM YIpaBJICHUS,
ONUCaHHbBIM B HMH(OPMAIMOHHON CTPYKType, a TaKKe CKpbITbIE 3JE€MEHTHl YIpPaBIEHHs, B BHIE
CEpBUCHBIX (DYHKIIMI, UCTIONB3yeMbIE ISl YHU(PHUIIMPOBAHHOTO JOCTYIA K Y3Iy.

OOumii uHTEepdeiic ymnpaBleHUs CTPOUTCS M3 OTAEIBHBIX Y3JIOB JAMHAMHUYECKOrO JepeBa.
Hepapxuueckoe HacinemoBaHus oT oObekTa TCntrNode mo3BoisieT peaan3oBBIBATH MHOTOYPOBHEBOE
JIOTIONIHEHNE KoH(purypanuu uHTepdeiica ynpasnenus. OOmwMii BUA JUHAMUYECKOTO JEpeBa Y3JI0B
IIPEJICTaBJIEH Ha pUC. 8.
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Puc. 8. Ilpumep nunamuyeckoro aepena y3i10B cuctembl OpenSCADA.

VY31l CUCTEMBI, COAepXKalllue JaHHble Uid uHTepdelica ympaBleHHUS CUCTEMOH, TaKKe, JOJKHBI
MOJIKJIFOYATHCS B TMHAMUYECKOE JIEPEBO OOBEKTOB.

[Tonkmtouenue y3na B AMHAMUYECKOE IEPEBO MIPOU3BOJUTCS CIAEAYIOLIMM 00pa3oM:

« HacnegoBaHue o0bekta TCntrNode WH ero MOTOMKA;
+ (dopmupoBanre HHHOPMAIMOHHON CTPYKTYPHI,
+ 00CITYy)XWBaHHE 3aIIPOCOB K TMHAMHYECKUM JaHHBIM.
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14.1 Cunrakcuc 3anpoca u oTBeTa uHTepdeiica ynpanieHust

Becy obMeHn ¢ wuHTepdeiicoM ympaBieHHs NPOU3BOAUTCA TocpeacTBoM sizbika XML. Ilpu stom
BHYTpPEHHUII OOMEH BBINOJHIETCS pa3oOpaHHONW cTpykTypodt s3bika XML (DOM), a BHemHui
HOCPECTBOM IpeoOpa3oBaHus B IOTOK CUMBOJIOB crutomHoro XML-daiina u oGpartHo.

3anpoc BBIMOIHIETCS MOCPEICTBOM OTIPABKU OJHOTO KOHTEHHEpa C HEKOTOPBIMH TapamMeTpamMu B
aTpuOyTax. Pe3ynpTar momemaeTcs B IMOJYYCHHBIH KOHTEHHEpP ¢ M3MEHEHHEM HEKOTOPBIX aTpHOyTOB
KOPHEBOTO KOHTeiHepa. B oOleM BHJie KOHTEWHEp 3ampoca MOXKHO 3alKcaTh CICIYIONUM 00pa3oM:
<cmd path="/TreePath" user="user" force="1"/> I'ne:

cmd — KoMaH[1a 3a1poca;

path — NyTh K y3Ily WJIH BETBU y371a;

user — TIOJIb30BATENb CUCTEMBI O UMEHH KOTOPOTO HAIIPaBJICH 3aIpoc;
force — npu3HaK BBIIOJIHUTH 3alIPOC 0€3 MPeAYIPEKIACHUS.

B moarBepkaeHue pe3ysbTara 3ampoca yCTaHAaBIUBAeTCsS aTpuOyT pe3yiabTara <rez> B 3HaueHus: (-
3ampoc mporren, 1-nmpexynpexacHue (C BO3MOXXHOCTBIO BBIIONHEHUs), 2-ommbka. B ciydae ommbku u
NpeIYNpexaeHUsT COOOIICHUST 3alKChIBACTCS B TEKCT KOHTEWHEpa W aTpulOyr mcat (Kateropus
COO0O0IIIeHNs): <cmd path="/TreePath" user="user" force="1" rez="2"
mcat="sub_DAQ/mod_BlockCalc>Hego3modxncro yoarumo yzen</cmd>

14.2 Ter onucanus rpynn A04epHUX BETOK CTPAHULBI

Kaxnasa crpaHuna MoOXeT coaepsKaTh TpYIIbl JOYEpHUX BeTBEW. [l omucaHusi rpymnmn BeTBel
MPEeAYCMOTpPEH Ter <branches>. Ter COAEPX UT ONMUCAHUE TPYIIN BETBEH MOCPEICTBOM BJIOKEHHBIX TErOB
<grp>. K Ttery rpynmbsl BO3MOXEH JOCTYIl KaK Ha «4YTeHHE» (BHJIMMOCTb) TaK M Ha MOJU(DUKAIUIO
(BBITIOJTHEHUE KOMaH[ M00aBIEHUS W YIAJIICHUS JJIEMEHTOB TPYIIbI), CIEIOBATEIBHO AJIEMEHT TPUAIIbI
JIOCTYIIa MOXKET NPUHUMATh 3HAYEHUS:

00 — noctyn BooOIIe OTCYTCTBYET;

(04 — npUCYTCTBYET JOCTYI TOJIBKO HA YTEHUE;

()2 — TUpUCYTCTBYET NOCTYN TOJBKO Ha 3alUCh, OOBIYHO TaKO€ 3HAYEHUE HE HMEET CMbICIIA
MOCKOJIBKY JIOCTYII Ha 3aIHCh MOJIPa3yMeBaeT U JIOCTYI Ha YTCHHE;

(06 — MPHUCYTCTBYET JOCTYI U Ha YTCHHUE U Ha 3aIKCh.
<branches id='br'>
<grp id='/br/in ' descr='Bxomuou TpaHcnopT' acs='04"'/>
<grp id='/br/out ' descr='BrexogHo¥ TpaHcnopt' acs='04"'/>
</branches>
HeﬁCTBHH HaIa prnHOﬁ 3JICMCHTOB ITOJIHOCTBHKO COBITAJIA€T C Z[ef/'ICTBI/ISIMI/I Haa CIIMCKOM BHU3YaJIbHBIX

anemMeHTOoB “list”, 0 KOTOPOM HaIUCaHO HIDKE.
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14.3 Undopmanmonnbie Teru uHTepgeiica ynpapieHus CUCTEMOi

Wudopmanmonnsie Teru uisg s3bika XML cocraBnstor  andaBur  (HOpMUPOBAHHS — OMHCAHUS
KOH(QUTYpAaIIMOHHBIX JauanoroB. Komanma 3ampoca WHQOPMAIIMOHHOW dYacTH UMeEeT BHI: <info
path="/TreePath" user="user"/>

B pesynbrare 3ampoca Oyner moirydyeHa MH(OPMAIMOHHAs CTPYKTypa CTPAHULBI B COOTBETCTBUU C
MIPUBUJIETUSIMU YKA3aHHOTO MOJIb30BaTENI.

Ter odaacTu <area>

OO6nacTi OMHCHIBAIOTCS TErOM <area™> M NMpeAHa3HAYCHbI ISl TPYIITAPOBKH 3JIEMEHTOB TI0 Pa3IMYHBIM
npuszHakaM. O61acTh MOXKET BKIIIOYATh JIpyrue 3jeMeHThl, 1 obsacTu. KopHeBble obnactu GopMHUPYIOT
3aKJIaIKH, B TPEICTABICHUM MOJb30BaTEIbCKOro HHTEpdeiica. K Tery BO3MOXKEH IOCTYI TOJBKO Ha
«YTEHUE» WIM BUIAUMOCTb, CIIEOBATEIBHO JIEMEHT TPUAIbl JOCTyNa MOXKET NpUHHUMaTh 3HadeHue 00
€CJIM JOCTYI OTCYTCTBYET Uiu 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 nanHbIX
Teru onuchIBarOIIME JaHHBIE CBEIEHEI B Ta0mIE 1.

Taomumua 1. Tern onuceIBaoLie JaHHbIE

Ter Onucanue

<fld> [IlpocrTeiimme naHHbIE CTPOKOBOTO, LIETIOTO, BEIICCTBEHHOTO U JIOTHYECKOTO TUIIOB.

<list> |Crucku ¢ JaHHBIMU CTPOKOBOTI'O, LICJIOTO, BCIICCTBCHHOI'O U JIOTHYCCKOI'O THUIIOB.

<table> Tabuuipl ¢ TaHHBIMH B SY€HKaxX CTPOKOBOTO, LIEJIOT0, BEIIECTBEHHOTO U JJOTMYECKOTO THIIOB.
<img> W3o00paxxeHus.




Ter <fld>
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<fld id='host' dscr='Host name' tp='str'/>
<fld id='user' dscr='Operated user' tp='str'/>
<fld id='sys' dscr='Station system' tp='str'/>

K TCry BO3MOKCH HOCTYII KaK Ha «UYTCHHUC» TAaK W Ha «3allUChy», CJIICAOBATCIBHO 3JICMCHT TpHUaJbl

J0CTYyIIa MOXKET MPUHUMATh 3HAYCHUS:

00 — noctyn BooOI1Ie OTCYTCTBYET;
(4 — npUCYTCTBYET AOCTYI TOJBKO HA YTCHUE;

02 — MNPUCYTCTBYCT HOOCTYIlI TOJIBKO Ha 3aIlUChb, OOBLIYHO TaKoe 3HAUYeHHE HE HMMEET CMBICIa

HOCKOJIbKY

JIOCTYTI Ha 3aMKCh MOJIPa3yMEBAET U JOCTYIl HA YTCHHUE;

(06 — TPUCYTCTBYET IOCTYI U HA YTEHUE U HA 3aIUCh.
Tun snemenra, onrceiBaemoro terom <fld>, ykassiBaercs atpuldyrom <tp> (tadnmia 2).

Ta6muia 2. 3nauenusi aTpudyra <tp> tera <fld>.

Ter <tp> Onucanue
it CTpOKOBBIi1 THII.
<fld id="host' dscr="Host name' tp="str'/>
dec Llenoe yKco B AECATUYHOM MPEICTABICHHH.
<fld id='debug' dscr="Debug level' tp="dec'/>
oct L[enqe HHCIIO B BOCBMEPHIHOM NPE/CTABIICHUH.
<fld id='cr_file perm'dscr="Make files permissions(default 0644)' tp="oct' len="3"/>
hex Llesmoe yrcio B MIECTHAIIIATEPHYHOM PEACTABICHUH.
real BermiectBeHHOE YHUCIIO.
bool Jlornueckwuii mpusHak («falsey|"true").
<fld id='"log sysl' dscr="Direct messages to syslog' tp="bool'/>
time Bpewxg B CeKyHJax (OT 01/01{ 1970). ‘
<fld id="v_beg' dscr="Start time' tp="time'/>
Ta6auna 3. JledcTBUSI HAX 3J1€MEHTOM ONMCAHHBbIM Terom <fld>.
Onepanus JleidicTBHE
Onpoc 3anpoc: xomanna «gety: <get path="/fld teg" user="user"/>.
Pe3zynemam: noaTBepkaeHrEe CO 3HaUEHUEM B TEKCTE Tera Win cooOIIeHue 00 ommuoke.
Modukars ;anpoc.' KON‘IaHI[a “set”: <set path="/fld_teg” user="user ’>value</set>
e3yibmam. TIOATBEPKICHUE UK COOOIIeHHE 00 OImmoKe.
Ter <list>
<list id='mod auto' dscr='List of shared libs (modules)' tp='str' dest='file'/>

K Ttery

BO3MOXCH JOOCTYII KaK Ha «YTCHHUC» TaK U Ha ((38.HI/ICL»(MO,I[I/I(1)I/IKEII_[I/IIO), CJIICAOBATCIBHO

SJICMCHT TpHUaAbl JOCTYIIA MOKET IPUHUMATL 3HAYCHUA:

00 — noctyn BOOOIIE OTCYTCTBYET;
(04 — npUCYTCTBYET JOCTYI TOJIbKO HAa YTECHUE;

()2 — TpUCYTCTBYET JOCTYI TOJbKO Ha 3alHCh, OOBIYHO TaKOE€ 3HAUYEHHWE HE UMEET CMBbICIIa

IIOCKOJIBKY JOCTYII Ha 3alUCh NOAPA3YMEBAET U JOCTYII HA YTCHUE;
(6 — pUCYTCTBYET JOCTYN U HA YTCHUE U Ha 3aIKCh.

Tun »ne
Tabmune 1.

MEHTOB B CITMCKE yKa3bIBaeTcs aTpuOyToMm <f¢p>. 3HaueHUs arpuOyta <ip> TNPHUBEICHHI B
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Ta6auua 4. JledcTBUSI HAL CHHCKOM.

Onepauust JlelicTBue
3anpoc: xkomanna «gety: <get path="/fld teg" user="user"/>
Pe3ynomam: moOATBEp)XKIEHHE C pe3yIbTaTOM B TEKCT€ Tera WM cooOmieHue o0
ommuoke. Pesynbrar popmupyercs B Buze:
Ompoc <get path="/fld teg" user="user" rez="0">
<el id='0'>./MODULES/arh base.o</el>
<el id='1l'>./MODULES/cntr sys.o</el>
</get>
3anpoc: xkomanna “add”: <add path="/fld _teg” user="user” id="tst”>Test</add>
JloGaBnenue Uuraercs Kak — 100aBUTh CTPOKY C HACHTU(DHUKATOPOM «tst» M 3HAYEHHEM
CTPOKH «Test». Ecnu cincok He MHIEKCUPOBaHHbIHN TO aTpudyT id OTCYyTCTBYET.

Peszynomam: moaTBep)ACHUE WM COOOIICHHE 00 OIMOKe.

BcraBka ctpoku

3anpoc: komaHma “ins”:
id="tst”">Test</ins>
UuraeTcs Kak — BCTaBUTh CTPOKY C HICHTU(PUKATOPOM «ist» M 3HaUYCHHEM
«Test» B mo3umuto 3 co cTpokoi «tstly. B ciiydae WHIEKCHOTO CIIUMCKa aTpuOyT
p_id comepkuT UACHTUPHUKATOP, HWHAYE TEKCT CTPOKH. EcCin CHHCOK He
WHIEKCUPOBaH TO aTpuOyT id OTCYTCTBYET.
Pe3ynomam: nonteepxaeHue Ui coodiieHre oo ommoke.

<ins path="/fld teg” user="user” pos="3" p_ id="tstl”

3anpoc:  xomanma  “del”:  <del path="/fld teg”  user="user”  pos='3'
id="tst"™>Test</del>
VY nanenue
CTDOKH Yuraercs Kak — yIaTUTh CTPOKY C HACHTUPHUKATOPOM «tst» 1 3HaueHHeM « Testy
R B no3unnu 3. Eciu cniucok He MHIEKCUPOBaH TO aTpuOyT id OTCYTCTBYET.
Peszynomam: moaTBepx)aeHUE WK COOOIICHHE 00 OIMOKe.
3anpoc: womanma ‘“edit”: <edit path="/fld teg” user="user” pos='3" p id="tstl’
id="tst' >Test</edit>
VsMeHeHIe Uuraerca Kak — 3aMEHHUTh CTPOKY B MO3UIMHU 3 ¢ WACHTUPHUKATOpPOM “tstl” Ha
CTDOKH CTpOKy C wuaeHtuduxkatopom «tsty u 3HaueHuem «Testy». B  cmydae
P WHIEKCUPOBAHHOTO CHHCKa aTpuOyT p_id COIEpKUT HIESHTHU(PUKATOp HHAYE
TEKCT CTPOKHU. Ecnu ciMcOK He MHASKCHPOBaH TO aTpuOyYT id OTCYTCTBYeT.
Pesynomam: nonreepxaeHue Wik cooOIeHne 00 onmoke.
Mepemermere 3anpoc: xomanna “move”: <move path="/fld_teg” user="user” pos='3'to="5"/>
P YuraeTcsa Kak — IEPEMECTUTEL CTPOKY C MO3UIMU 3 B HO3UIIMIO 5.
CTPOKHU
p Peszynomam: moaTBepx)aeHne WK cooOIeHne 00 ommoKe.
Ter <table>
<table id='a mess' key='0' col 1st="0;1;2">
<list id='0' dscr='Id' acs='4' tp='str'/>
<list id='1l' dscr='Name' acs='4' tp='str'/>
<list i1d='2' dscr='Type' acs='4' tp='str'/>
<list i1d='3' dscr='Hide' acs='4' tp='bool'/>
</table>

K TEry Ta6J'II/IHBI H KOJIOHKaM OTACJIbHO BO3MOXCH JOCTYII KaK Ha «4YTCHHE» TaK MW Ha
((3aHI/ICI>>>(MO,Z[I/I(bI/IKaI_[I/IIO), CJICAOBATCIIbHO 3JICMCHT TpUAAbl JOCTYIIA MOXKCT IPUHUMATD 3HAYCHHA:

00 — noctyn BoOOIIE OTCYTCTBYET;
()4 — NpUCYTCTBYET JIOCTYII TOJIBKO HA YTCHUE;

()2 — TpUCYTCTBYET JOCTYI TOJbKO Ha 3alHUCh, OOBIYHO TaKOE€ 3HAUYEHHWE HE UMEET CMbICIIa

MIOCKOJIBKY JIOCTYII Ha 3aIKCh MOJIPa3yMeBaeT U JIOCTYI Ha YTCHHE;
(06 — npUCYTCTBYET JOCTYI U HA YTEHUE U HA 3aIKCh.

Ecmm ykazan arpubyt <key> u B HEM NEpEUUCIICHBI KIIIOYEBBIC KOJOHKH, TO paboTa ¢ Tabmuiei

NEpEXOAUT B PCIKUM aapccCaliuu 1o I/I)IeHTI/I(I)I/IKaTOpaM KOJIOHOK M KJIFOYaM.
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Tabauua 5. JledcTBUSI HAX TA0THIIEH.

Onepauust JleiicTBUe
3anpoc: komanma “‘get”: <get path="/fld teg” wuser="user” cols="0;2"
rows="100;1000"/>
Uuraercs Kak — HOMy4uTh KONOHKU 0—2 u ctpoku B Hux ¢ 100 mo 1000
TaOJIULIBI.
Pezynomam: TlonTBepKIeHWE C JAaHHBIMU TAaONHIBI WM COOOIIEHHE OO0 OIInoKe.
Pesynbrar popmupyercs B Buje:
<get path="/fld teg" user="user" cols="0;2" rows="100;1000" rez="0">
<list i1id='0' tp='str'>
Onpoc <el 1d='100'>Sat Feb 21 18:04:16 2004</el>
</list>
<list id="'1l' tp='str'>
<el id='100'>SYS</el>
</list>
<list id='2' tp='str'>
<el id='100'>*: (TSYS)Broken PIPE signal allow!</el>
</list>
</get>
JoGaBnenue 3anpoc: xomanna “add”: <add path="/fld teg” user="user”/>
CTPOKH Pezynomam: noaTeepxaeHne win cooOiieHne 06 onmoke.

Bcraska ctpoku

3anpoc: xomanna “ins”: <ins path="/fld_teg” user="user” row='3"/>
Uuraercss Kak — BCTaBUTh CTpoKy B mo3umuio 3. Komanna He paboTaer mpu
yCTaHOBJICHHOM aTpudyre <key>!

Pe3ynomam: moaTBepkICHNE WA COOOIICHNE 00 OmMOKe.

3anpoc: xomanma “del”: <del path="/fld teg” user="user” row='3"/> umun <del
path="/fld teg” user="user” key id="'Test"/> nns KI0u€BOro peKxuMa

Vnanenue
Uwnraercss Kak — yIadUTh CTPOKY B TMO3UIMK 3 WJIA CTPOKY B TIO3UIMH TJIC
CTPOKHU . ' ]
3Ha4YeHHUE KOJOHKH <id> paBHO 'Test'.
Peszynvmam: moaTBepKACHUE WU cOOOIIeHIE 00 OIMOKe.
3anpoc: xkomanna “move”: <move path="/fld teg” user="user” row='3"to='5"/>
[Tepememienne Uwnraercss Kak — MEPEMECTUTh CTPOKY C mo3uimu 3 B mosunuio 5. JlaHHas
CTPOKH KOMaHJ1a He paboTaeT MpHu yCTaHOBIEHHOM aTpudyTe <key>!
Pezynvmam: noaTBepkaeHUE UIH cooOIIeHHEe 00 ommoKe.
3anpoc:  xkomanpma  “set”:  <set  path="/fld teg”  user="user”  row='3'
col="id'>Test</set> wm <set path="/fld teg” user="user” key id='Test’
col="id">Test]</set> sl KIIOYEBOTO PEKUMaA
N3menuts Yuraercs Kak — YCTAaHOBUTH 3HAUEHHUE SUYEHKHM B CTpoKe 3 W KoioHke 'id' B
YUKy «Test» nnm ycTaHOBKA KOJOHKH ¢ UMEHEM 'id' CTpOKH B MO3HIIMH T/I€ 3HAUYCHUE
koioHku <id> paBHo 'Test' B 3nauenue 'Testl'. [IpakTudecku, qaHHas KOMaHA
MIEPEHMCHOBBIBACT KITFOUEBOH 3JIEMEHT YKa3aHHON CTPOKH.
Pezynvmam: noaTBepkaeHUE UIH cOOOIIeHHE 00 OIMOKe.
Ter <img>

<img id='ico'

descr="VKOHKA CTpaHuUH'/>

K TEry BO3MOKCH AOCTYIlI KaK Ha «UYTCHHUC» TAK WU Ha «3allUCh)», CICAOBATCIBHO 3JICMCHT TpHUAa/bl
J0CTYyIIa MOXET IPUHUMATh 3HAYCHUS:

00 — noctymn BooOIIEe OTCYTCTBYET;

(04 — npUCYTCTBYET JOCTYI TOJIBKO HA YTEHUE;

()2 — TUpUCYTCTBYET IOCTYN TOJBKO Ha 3alUCh, OOBIYHO TaKO€ 3HAUEHUE HE HMEET CMbICIIA
MOCKOJIBKY JIOCTYII Ha 3aIHCh MOJIPa3yMeBaeT U JIOCTYIl Ha YTCHHE;

()6 — TPUCYTCTBYET JIOCTYIl U Ha YTEHUE U Ha 3aIUCh.

Ter mnpegHasHadyeH HJs TMepeladydl HW300paKeHW KIueHTaMm uHTepdelica yrpaBlieHUsI.

Ilon

n300paKeHHEeM MOTYT BBICTYNaTh: MKOHKM CTPaHUI, Tpa)MKM MAacCHBOB 3HAUY€HUI U JApYyrue AaHHBIE,
KOTOPBIE MOKHO TMPEICTaBUTH B rpapuecKoM BUJE.

HO}I)IGp)KI/IBaIOTCSI KOMaHbI 3alIpOCOB:
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- <get path="/fld teg" user="user"/>. — 3anpoc n300paxeHus;
PesynbraTom sBIISETCS MOATBEPKIACHUE C TAHHBIMH N300paskeHUs HITH coo0IIeHre 00 ommoke.
- <set path="/fld_teg" user="user">img</set> — 3arpy3ka n300paxeHusl.

PesynbraTom siBiIS€TCS MOATBEPKACHUE MU COOOIIEeHHe 00 OomunoKe.

KomaHpgbl ¢ napameTpamu. Ter <comm>
<comm id='add'>

<fld id='tm' tp='time'/>

<fld id='cat' tp='str'/>

<fld id='lvl' tp='dec' min='0' max='7'/>

<fld id="'mess' tp='str'/>
</comm>

K Tery Bo3MOK€H HOCTYNn Kak Ha «4YTCHHME» WM BUANMOCThTOOCITY)KMBaHUE 3alpoOCOB, TaK U Ha

MOIU(DHUKAIMIO WIH BBIMTOJIHEHUE KOMAaH/IBI, CJICIOBATEIIEHO DJIEMEHT TPHAJIBI JTIOCTYIA MOXKET IPUHUMATH
sHauenne 00 ecim qO0CTynm OTCYTCTBYeT BoooOie, 04 eciu KoMaHIy MOKHO yBUAETh M 06 eciim KOMaHIy
MOYKHO MHULIUUPOBATb.

[Ipeana3naueH 1 nepegayr KOMaH M IEHCTBHMA Y311y, a TAK)KE MOKET UCITOJIB30BATHCSA VISl CO3AaHMS
CCBUIOK Ha Apyrue crpaHuibl. Komanasl MOTyT BKIItOUaTh napameTpsl. [lapameTpbl onuchIBalOTCS TETrOM
<fld>.

HOI[I[ep)KI/IBaI-OTCH KOMaHbI 3aIlIPpOCOB:

« BrnI30B KOMaHbI:

<set path="/fld teg" user="user"/>
<fld id='"tm'>1023456244</£f1d>
<fld id='cat'>*</fld>
<fld id='1lv1l'>2</fld>
<fld id='mess'>Test mess</fld>
</comm>

« 3arpy3ka CChUIKH Ha IPYTyIO CTPAHHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"
PesynbpTaToMm siBiIsieTCs MOATBEPKACHUE WU cOO0IeHHe 00 oInoKe.

BeTku (@oyepHue y3nbl)

<list id='k br' dscr='Kernel branches' tp='br'/>
Berku ommceiBaioTcss 0ObIUHBIM cIUCKOM <list> co crenuanbHbIMU aTpuOyramu tp='br'. Meronuka
3armpoca U MOoJAU(PUKAIUK BETOK MOJTHOCTHIO COBIMATAET C METOUKON pabOThI co criuckoM <list>.
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14.4 I/IepapaneCKne 3aBUCHUMOCTH 3JICMECHTOB fI3bIKa YIIPpaABJICHUNA

[Tpumep cTpaHULIbI y371a A3bIKA YIPABICHUS:

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

Tabnuua 6. Mepapxuueckue 3aBHCUMOCTH 3JIEMEHTOB SI3bIKa:

Coaepx
Ter Onucanue ATpudyTHI aep
uMmoe
KopueBoit aneMeHT
CTpaHMLBL. SIBHsieTcs area
€IMHCTBEHHBIM U CITYXHUT  id — uneHTudukarop; .
oscada_cntr JUTsl iIeHTU(UKAH dscr — oncanue ms,
' branches
MPUHAIICKHOCTH K S3bIKY
uHTepdeiica ynpapieHusl.
Komnteitnep rpynn . .
branches P TPy id — wnentudukarop KonTeitnepa. Pasen: br. grp
TOYEPHHUX BETOK y37a.
id — npeuKc TpyMIbl JOYEPHUX Y3JI0B B CUCTEME;
grp I'pynna 1ouepHux y3J0B.  dscr — OMMCaHHUE IPYIIbI BETOK;
acs — OILUY JI0CTyIaA.
area, fld,
['pynnupoBKa CTaHAAPTHBIX id — unenTuguxarop; list,
area Té?g; p P dscr — oIHcaHue; table,
’ acs — OIUMU JOCTyTIa. comm,
img
id — nnentuduxaTop;
dscr — onucanue;
comm Komangs! y3my. fld
tp — TIN KOoMaHAbl (/Ink — cchuika);
acs — OILUY JI0CTYTIA.
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Ter Onucanue ATpuOyTHBI Conepx
HMoe
id — wneHTHdUKATOD;
dscr — omnucaHue;
acs — OIIIUY JIOCTYIIA.
tp — THII DIIEMEHTA!
str(len, dest, cols, rows) — CTPOKOBBII
JJIEMEHT;
dec(len, max, min, dest) — 1eI0€ YHUCIO B
JECSTHYHOM IPEICTABIICHUH;
oct(len, max, min, dest) — 1enoe 4HUCIO B
BOCBMEPHYHOM IPE/ICTABICHHH,
hex(len, max, min, dest) — 1eI0€ YHUCIO B
mecTHaanaTepudHoM; real(len, max, min, dest) —
BEIIECTBEHHOE YHUCIIO;
0 bool — noruyeckuit MpU3HAK;
MUCAaHUE TaHHBIX .
fld CTAHIAPTHBIX THIIOB time — BpeMms/mata B ceKyHAax (OT
' 01/01/1970).
Casi3Hble:
len — nnvHa 3HaYeHUS (CHUMB.);
min — MUHUMYM 3HA4YCHUS,
max — MaKCUMyM 3HA4YCHHS,
cols — KOMM4EeCTBO KOJIOHOK;
rOWS — KOJIMYECTBO CTPOK;
dest — c1toco0 BBOJA:
data — WCTOYHMK OWHAPHBIX JAHHBIX
(base64).
select(select) — BBHIOOPHBIH THIT,
sel ed(select) =~ —  BBIOOpHBIH THUII  C

BO3MOXHOCTBIO PEIaKTUPOBAHMUSL.
select — TyTh K CKPBITOMY CITHCKY;

list

COHCOK JaHHBIX
CTaHAAPTHBIX THUIIOB.

id — wneHTH(UKATOD;
dscr — omnncaHue;
acs — ONIUY OCTYTIA.
tp — xax B <fld> kpome:
br(br_pref) — nodepHue y3ibl.
idm — unaexcupoBanHbIi criucok (0]1);
s_com — crioco0sl Moudukarmu crimcka [add][,ins]
[,edit][,del]:
add — 106aBIATH CTPOKHU;
ins — BCTaBJIATH CTPOKH;
edit — MOIU(PUIHUPOBATH CTPOKH;
del — ynansiTe CTPOKH.
Cas3Hble:
br_pref — npedukc 10UEpPHUX Y3IIOB;
dest — xak B <fld>.
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Ter Onucanue ATpuOyTHBI Conep
uMmoe
id — wneHTHdUKATOD;
dscr — omnucaHue;
acs — OTIIUY JTOCTYTIA;
key — xmroueBble kKonoHkH (key=«id,name,per»);
cols — miepeveHb KOJIOHOK B aTpuOyTe 3ampoca; rows
table Tabuuma naHHbIX — JIMara3oH CTPOK B aTpHOyTe 3a1poca; list
CTaHIAPTHBIX TUIIOB. s_com — cnoco0bl Moaudukanuu Tadbaumms [add]
[,del][,ins][,move]:
add — no0aBIsATh CTPOKHU;
ins — BCTaBJIATh CTPOKH;
del — ynansith CTPOKHU;
move — TepeMeIIaTh CTPOKH.
id — unentuduxaTop;
dscr — onucaHue;
img N3o06paxenue. acs — OIIUU JOCTYIa;

h_Sz — rOpU30HTaJIbHOE OIPAaHUUYCHUE;
V_S§zZ — BEPTUKAJIbHOE OI'PaHUYEHHUE.
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14.5 O0bekT y31a nunamuveckoro aepesa (TCntrNode)

‘Hacne;[yeTc;I: ‘BCCMI/I JTUHAMHYECKUMH U YIIPABISIEMBIMU 00BEKTAMU, MPSMO HITH Yepe3 TOTOMKOB.
JanHnbie: VIMeHOBaHHBIC ITpaBa IOCTyMA K dJieMeHTaM ynpasiienus (define):

«+ R R R (0444) — nmoctym BceM TOJIBKO Ha YTCHHE,

« R R (0440) — mocrtyn Ha YTE€HUE TOJILKO BJIAJIEIIbIly U TPYIIIIE;

- R (0400) — mocTyn Ha YTEHHE TOJIBKO BIIACIbILY;

« RWRWRW (0666) — MONHBII TOCTYH AJs BCEX;

« RWRWR _(0664) — moJsiHbIil JOCTyN Biajeiblly M TpYIIeE, a BCEM OCTAJbHBIM TOJIBKO Ha
YTEHHUE;

« RWR R (0644) — mnonHblii NOCTYN BiajAeiblly, a I'PyHI€ M BCEM OCTaJbHBIM TOJBKO Ha
YTEHHUE;

« RWR_ _ (0640) — monHbI AOCTYI BIIAJENbIly, TOJIbKO Ha YTEHUE IPYyNIE U 3aKPBIT BCEM
OCTaJIbHBIM;

« RW__ (0600) — nonHbIi 1OCTYI BIaAEIbILy, @ TPYIIIE U BCEM OCTAJILHBIM 3aKPBIT.

@narn quHammudeckoro y3ia (enum TCntrNode::Flag):

« TCntrNode::MkDisable — otxirouenue (0);

« TCntrNode::Disable — otkmoueH (1);

« TCntrNode::MkEnable — Bxmouenue (2);

« TCntrNode::Enable — BxnroueH (3);

« TCntrNode::SelfModify — npusnak moaudukaiuu y3mna (0x04).

®naru pexxMMOB BKIIOUEHUs/0TKII0ueHus y371a (enum TCntrNode::Flag):

« TCntrNode::NodeConnect — NOAKIIOUEHUE y3I1a;
« TCntrNode::NodeRestore — BOCCTaHOBIICHUE TTOAKIIOUEHUS Y3714,

ITy0iu4HbIE METOABI:

« TCntrNode( TCntrNode *prev = NULL ); — Vnunmanu3anus ¢ ykazaHHEM POIUTEIbCKOTO
y3lia <prev>.

- virtual TCntrNode &operator=( TCntrNode &node ); — BuptyanbHas QyHKLINS KOIUPOBAHUS
y3JIOB IMHAMHYECKOTO JIepeBa.

« void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ); — Komanna
pabora ¢ uHTepdeiicoM ympaBieHus cucteMbl. [loaaepkuBaloOTCss TPAHCIIOPTHBIE TEPEXOMAbI 110
NOJTHOMY IyTH BUJa: </sub_Security/usr_root/%2fgen> rne %?2fgen 3axoupoBaHHbIN BIIOKEHHBIN
MyTh K KOHKPETHOMY TIOJIFO CTPAHUIIBI (/gen).

« static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); — IlonyueHue
y3ma XML mo 3nHauenuto atpubyra 'idd' <m id>. TlommepxwuBatorcs 3ampocsl XML y3ma mo
MOJTHOMY TTyTH K Hemy Bua (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, ... );
— JloGaBneHue »dJeMeHTa yIpaBICHUS Ha CTpaHuly. BO3MOXXHO yKa3aHMS MHOXECTBA
JOIIOJIHUTECIILHBIX aTpudyTOB B KOJINYCCTBE <n_attr> B BUJIC:
<arpuOyt1>,<3HaueHuiil>,<arpuOyr2>,<3HauCHUN2>,... .

- 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 MoJIyuyeHHe TUHAMUYECKON KOMaHbl <cmd> 1 HaJu4ue MpaB Ha € UCIOJTHEHHUE.

« virtual string nodeName( ); — Nwms y37a.

« string nodePath( char sep = 0, bool from_root = false ); — Ilony4eHue NOTHOTO MYTH K Y31y,
HAuMHas ¢ KOpHSA <from_root> W UCIOJIb3Ys pa3aeNuTeNb <sep> WM OOBIYHYIO 3aIHCh MyTH.

« void nodeList( vector<string> &list, const string& gid = "" ); — CHUCOK JOYEpPHHUX Y3JIOB
<list> B yka3aHHOM rpymnmne <gid>.

«  AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ); —
[lonkaroueHue K J0UepHEMY y3I1y.

« void nodeDel( const string &path, char sep = 0, int flag = (0 ); — YnaneHue y3ia Mo ero
MIOJTHOMY ITyTH.
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« static void nodeCopy( const string &src, const string &dst, const string &user = “root” ); —
KonmpoBanue y3710B TUHAMUYECKOTO JIEPEBa.

« TCntrNode *nodePrev( bool noex = false ); — AJIpec pOAUTEIBCKOTO y3JIa.

« char nodeFlg( ); — ®naru y3na.

« char nodeMode( ); — CoctosiHue y37a.

+ unsigned nodeUse( ); — Konu4ecTBO NOIKITIOYCHHI K Y31y.

. int isModify( int mflg = TCntrNode::All ); — TlpoBepka ¢akra MOAU(PUKAIINU y3JIa UIH BETBH
y3JI0B.

«  void modif( ); — YcraHoBKa npu3Haka MOAU(DUIIMPOBAHHOCTH y371a.

« void modifG( ); — YcTtaHoBKa Ipu3HaKa MOAU(PHUITUPOBAHHOCTH BETBH Y3JIOB.

+ void modifClr( ); — OuuncTka npu3Haka MOAU(PUIUPOBAHHOCTHU y3Ja.

« void load( ); — 3arpy3ka y3i1a AJMHAMHUYECKOTO JepeBa.

+ void save(' ); — CoxpaHeHHue y3lia TUHAMHUYECKOTO JepeBa.
« void AHDConnect( ); — llonkitodeHue K y3iy (3axBart pecypca).
« void AHDDisConnect( ); — OTkitoueHue oT y3ia (0CBOOOXKICHUE pecypca).

3amuméHHbIe METOABI:

« virtual void cntrCmdProc( XMLNode *req ); — @OyHKIUS OOCIyXUBaHHS 3alpOCOB
uHTepdeiica ynpasnenus. JlomkHa nepeonpeaensTbes y NOTOMKA.

« void nodeEn( int flag = (0 ); — Bxmo4eHue y3na.

« void nodeDis( long tm = 0, int flag = (0 ); — OTKJIIOUEHHUE y3I1a ¢ epeaaydeit ara.

« void nodeDelAll( ); — O4ncTka Bcex KOHTCHHEPOB C TIOUYEPHUMH Y3JIaMHU.

+ void setNodePrev( TCntrNode *node ); — Y cTaHOBKa pOJUTEIHCKOTO y3J1a B <node>.

+ void setNodeMode( char mode ); — Y cTaHOBKa COCTOSIHUS y3IIa.

«  AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" ); —
[TonkiroueHue K JoUepHeMy Y3y <name> KOHTEUHEpa <gr> MOJIb30BaTelsd <user>.

« void chldList( unsigned gr, vector<string> &list ); — Cnucok ao4YepHHX y3J0B <l[ist> B
YKa3aHHOM KOHTEUHEpe <gr>.
« bool chldPresent( unsigned gr, const string &name ); — llpoBepka Ha HpPUCYTCTBHUE

YKa3aHHOT'O JJOUYEPHETO0 y37a <name> B KOHTEHHEpe <gr>.

« void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ); — JlobaBiieHue JO4YEpHETO y3ia
<node> B KOHTEWHEp <gr> U MO3ULHIO <pos>.

« void chldDel( unsigned gr, const string &name, long tm = -1, int flag = 0 ); — Y nanenue
JIOYEPHETO y3/1a <name> W3 KOHTelHepa <gr> ¢ ¢uarom <flag>.

« unsigned grpSize( ); — Konu4ecTBO KOHTEHHEPOB € JOUSPHUMH y3JIaMHU.

« char grpld( const string &sid ); — Ilomyuenune uHIEKCA TPYMIBI IO €€ UACHTU(DUKATODY.

«  GrpEl &grpAt( char id ); — JJocTyn K CTpYKType TPYIIIIHI.

« unsigned grpAdd( const string &id, bool ordered = false ); — JlobaBneHue KOHTelHepa
JIOYEPHUX Y3JI0B ¢ mpeduKcoM <id> M BO3MOXHOCTBIO YIOPSIOYEHHOTO XpaHEHus <ordered>.
BosBpamaer naeHTUGUKATOP HOBOTO KOHTEHHEpa.

« virtual void preEnable( int flag ); — YupexacHue O MOAKIIOUECHUU. BEI3bIBacTCS mepen
peaTbHBIM TTOAKITIOUEHHEM.

« wvirtual void postEnable( int flag ); — YupexaeHue o NOJKIIOUYEHUH. BbI3bIBaeTcs mocie
peaTbHOTO TOIKITIOUCHHS.

« virtual void preDisable( int flag ); — VYmupexaeHue O OTKIIOYCHHH. BbI3bIBaeTcs mepen
pearbHBIM OTKIIOUYEHHEM.

 virtual void postDisable( int flag ); — YupexaeHue O OTKIIOUYCHHH. BbI3piBaeTcs mocie
pearbHOro OTKIIOUEHUS (TIepe] yIaIeHUEM ).

« virtual void load (); — ®yHkuus BbI30Ba 3arpy3Ku y3ja y IOTOMKA.

« virtual void save ('); — OyHKIUS BBI30Ba COXPAHEHHs y371a Y TOTOMKA.
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15 XML B cucreme OpenSCADA (XMLNode)

XML B cucreme OpenSACDA npezcrasien o0bextoM XML-tera — XMLNode.

15.1 XML-ter (XMLNode)
JMannbie: Onmun GyHkiuu reHepamnn XML-daitna (enum — XMLNode::SaveView):

« XMLNode::BrOpenPrev — BCTaBJIATb KOHEIl CTPOKH IepeJl TETOM OTKPBITHS;
« XMLNode::BrOpenPast — BCTaBJISITh KOHEL CTPOKH IOCJIE T€ra OTKPBITHUS;

« XMLNode::BrClosePast — BCTaBIATbh KOHEIl CTPOKH IOCJIE Tera 3aKpbITHS;

« XMLNode::BrTextPast — BCTaBJISTh KOHEI] CTPOKH MOCJIE TEKCTA TETa;

IIyOoiu4uHbIE METOABI:

«  XMLNode( const string &name = "" ); — VHunmanuzanus Tera ¢ UMeHeM <name>.

« XMLNode &operator=( XMLNode &prm ); — KonupoBanue Betku XML-nepeBa uz <prm>.
. string name( ) const; — Wwms Tera.

« XMLNode* setName( const string &s ); — Y CTaHOBKa UMEHU Tera B <s>.

« string text( ) const; — Tekcr Tera.

«  XMLNode* setText( const string &s ); — YCTaHOBKa TE€KCTa Tera B <s>.

« void attrList( vector<string> & list ) const; — Cnucok atpu0ytoB <[ist> B Tere.

- void attrClear(); — Ou4ncTtka aTpuOyTOB Tera.

. string attr( const string &name ) const; — Ilonydenue atpudyra <name>.

« XMLNode* setAttr( const string &name, const string &val ); — Y cTaHOBKa/co3aHue aTpudyTa
<name> cO 3Ha4YE€HUEM <val>.

« XMLNode* setAttr ( const char *name, const char *val ); — ¥YcraHoBka/co3ganue arpuoyra

<name> co 3HaUCHUEM <val>.
« void load( const string &vl ); — 3arpy3ka/mapcuar XML-daiina.

« string save( unsigned char flgs = 0 ); — Coxpanenue/coznanue XML-daiina ¢ napamerpamu
dopmarupoBanus <flgs>.
« XMLNode* clear( ); — OuncTka Tera (peKypCHUBHO, BKIIFOYAs BCE BIOKEHUS).

« int childSize( ) const; — Konu4ecTBo BIOXKCHHBIX TETOB.
 void childAdd( XMLNode *nd ); — JlobaBneHue BI0OKEHHOTO Tera.

«  XMLNode* childAdd( const string &name = "" ); — Jlob6aBneHue BIOKEHHOTO TeTa.
« int childIns( unsigned id, XMLNode *nd ); — BctaBka BII0O)KEHHOTO TeTa B MO3HUIHIO <id>.
« XMLNode* childlns( unsigned id, const string &name = "" ); — BcTaBKka BIOXEHHOTO Tera ¢

MMEHEeM <name> B NMO3ULIUI0 <id>.

« void childDel( const unsigned id ); — Y najneHue BI0XEHHOTO Tera <id>.

« void childClean( const string &name = "" ); — O4nCTKa BIO)XEHHOTO Tera <name>.

« XMLNode* childGet( const int, bool noex = false ) const; — IlomydeHne BIOKEHHOTO Tera Io
MOPSAIKOBOMY HOMEpY.

« XMLNode* childGet( const string &name, const int numb = (0 ) const; — IlomydyeHue
BJIOKEHHOTO <numb> MOPAAKOBOI'O T€ra 1o UMEHHU Tera <name>.

« XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const; —
[Tonydyenue BIOXKEHHOTO <numb> MOPSAKOBOTO Tera Mo 3HAYCHUIO <name> aTpudyra <attr>.
<noex> yKa3bIBaeT Ha 3ampeT T'eHepaly UCKITYCHHS B CITy4ae OTCYTCTBUS Tera.
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16 Pecypcenl B cuctreme OpenSCADA (Res, ResAlloc, AutoHD)

bonpummHCcTBO Y3108 M noacucrteM cuctembl OpenSCADA sBIsIOTCS JUHAMHUYECKUMH, T.€. TOIYCKaOT
co3naHue/ynaieHne/KoHpurypanuo B mporecce  (GYHKIMOHUPOBAHUS ~ CHUCTEMBI. Y UHUTHIBAs
MHOTOIIOTOYHOCTh CHUCTEMbI JaHHAs (PYHKIHMOHAJIBHOCTh HAKJIAJIbIBa€T JKECTKHE TpeboBaHHE K
CUHXPOHM3AIMH MOTOKOB. {711 CUHXPOHHU3aLMU B CHUCTEME HCHOJIb3YIOTCS pecypchl (PyHKUHUU KOTOPBIX
Jokanu3oBaHbl B o0bekTax <Res> m <ResAlloc>. O6bekT <Res> mpeaocTaBisieT XpaHWIHUILE pecypcea,
npeaycMaTpuBaromero (QyHKIWK 3aXBaTa/OCBOOOXKIIECHHS Ha YTeHHE M 3amuch. B oObekTe <ResAlloc>
peanu3oBaHbl (YHKIMHM aBTOMAaTHYECKOIO OCBOOOXAEHHUS pecypca. ABTOMATHYECKUH  pecypc
MOJPa3yMeBaeT CO3JaHUE JIOKAJIHHOIO O0BEKTa pecypca ¢ aBTOMATUYECKHMM €ro OCBOOOXKICHHUEM MpHU
paspymiennu (B AecTtpykrope). lcmonb3oBaHHe aBTOMAaTHYECKHMX PECYpCOB 3HAYUTENBHO YIIPOIIAET
paboTy ¢ pecypcamu MpH UCTIOIb30BAHUYU UCKIIOUECHUH.

JIro60#1 nuHAMHYECKHI OOBEKT CHUCTEMBI HaciemyeTcss oT o0bekra TCntrNode, KOTOPBIH CONEPKUT
MEXaHU3M MOJKIIoUYeHHs depe3 madmon AutoHD. OcHoBHO# (yHKIMEH Mma0ioHa SBISIETCS XpaHEHUE
CCBUIKM Ha OOBEKT M 3aXBaT pecypca, MCKIIIOYAIOIIEro yAajeHue 00bEeKTa Ha MOMEHT HCIOJIb30BaHUS.
[[TabnoH nonaepKUBaeT KOMMPOBAHHE pecypca MU aBTOMATHUECKOE €ro OCBOOOXKIEHHE B Ciydae
paspyueHust o0bekTa mabnona. s HariasaHOCTH JocTyna K oobekraMm nmopoka¢HHeIM oT TCntrNode
mabsoH AutoHD nonnepxuBaeT npuBeeHHE TUIIOB, OCHOBAHHOE HA TMHAMHYECKOM MPUBEICHHH.

16.1 O6bexT pecypca (Res)
IIy0myHbIe MeTOBI:

» Res(unsigned val = 1 ); — VHunmnanu3amus pecypca Ha KOJIMUECTBO <val>.

. static void resRequestW( long tm = () ); — 3anpoc pecypca Ha 3almuch/MOIU(PUKAIIHIO.
- static void resReleaseW( ); — OcBoOOXIeHUE pecypca Ha 3amuch/MOIUPUKAIINIO.

« static void resRequestR( long tm = () ); — 3anpoc pecypca Ha YTEHHUE.

- static void resReleaseR( ); — OcB0oOOXIeHNE pecypca Ha YTEHUE.

16.2 O0bekT pecypca (ResAlloc)

IIy6anyHbIe METOBI:

« ResAlloc( Res &rid ); — VIHunmanu3ainus aBTOMaTHYECKH OCBOOOXIAIOIIETOCS pecypca s
paHee BBIJICIIEHHOTO HIeHTUPUKaTOpa <rid>.
« ResAlloc( Res &rid, bool write, long tm = (0 ); — VHunumanusanus aBTOMATHYECKH

OCBOOOXKJIAIOIIETOCsT pecypca sl paHee BBIACICHHOTO uaeHTHU(uKaTopa <rid>. C ykazaHuem
TUIA pecypca <write> (YTEHUE/3aMKCh).

« void request( bool write = false, long tm = () ); — 3anpoc pecypca B YKa3aHHOM pEKUME
<write> (4T€HHNE/3aMHNCh).
 void release( ); — OcBobOOXACHHUE pecypca.

16.3 Il11a6.10H (AutoHD)

ITy0iu4HbIE METOABI:

«  AutoHD( ); — Vnuuuanu3zanus 6e3 NpuBsa3Ku K OOBEKTY.

« AutoHD( ORes *node, const string &who = "" ); — VHunnanu3amnus ¢ NpuBsS3Kod K 00BEKTY
<node>. O6wekT nomkeH coaepxarb pyakiuo AHDConnect() m AHDDisConnect().

«  AutoHD( const AutoHD &hd ); — Konupyronuii KOHCTPYKTOP.

. template <class OResI> AutoHD( const AutoHD<OResl> &hd s, bool nosafe = false ); —
KoHcTpykTOp NpuBeCHUS THIIOB B 0€30IIACHOM WIIH TIPSIMOM PEKUME TIPUBENCHUS <nosafe>.

«  ORes &at( ) const; — Ilonydyenue oObeKTa 3a pECYpPCOM.

« void operator=( const AutoHD &hd ); — KonupoBaHue pecypcos.

- void free( ); — OcB0OOXeHNE pecypca.

« bool freeStat( ) const; — llpuznak «Pecypc cBOOOICHY.
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17 Opranusanms 1 CTPYKTypa 0a3bl JaHHBbIX KOMIIOHEHTOB
CHCTEMBbI

V3ab1 u noacucremsl cucreMbl OpenSCADA moryT umets codcTBeHHbIe Tabnuisl B BJ i xpanenus
cBoux JaHHbIX. [Ipu 3TOM CcTpykTypa Tabmui uHAMBHIYyalbHA U ompexaensercs o0bekTom <TConfig>.
V371B1 ¥ TOICUCTEMBI JOJDKHBI CO3/1aBaTh M KOHGUrypupoBaTh 00bekT <TConfig> noa cBou TpeGoBaHusl.

17.1 Cucremublie TA0 MBI

Cucrema OpenSCADA umeer ase cuctemubie Tadbmuisl BD n SYS. Tabmua BD conepxwut 3anmcu
3aperucTpupoBaHHbIX bJl, a Tabnuna SYS coaepKuT AaHHbIe 00IIECUCTEMHBIX TapaMeTPOB.

Tabmuua 7. CTpykTypa Ta0au1bl 001ecucTeMHbIX napameTpoB (SYS).

HOH::S)::: e HﬂeHTmbHKiiTgf flapamerpa 3HayeHue napamerpa <val>
root /DemoStation/MessLev 0
/
user /DemoStation/Workdir mnt/home/roman/work/OScadaD/share/Open
Scada
/
user DemoStation/Ul/QTStarter/StartM QTCfg
od
Tabnuna 8. CTpykTypa Tadauubl 3apeructpupoBanubix b1,
KoxupoBka
Hnentupuxarop Tun B/ HNwmsa Onucanue coaep:;kumMoro Bxirouars
<ID> <TYPE> <NAME> <DESCR> P¢¢ <ADDR> B]I <EN>
<CODEPAGE>
BuGIHOTeK server.diya.org;ro
LibBD MySQL a QyHKimii man;123456;0scad KOI8-U 1
yHKI aUserLibs
. Mopnens /DATA/AGLKS
AnastModel SQLite ATTIKC Model.db UTF8 1
OCHOBHASI server.diya.org;ro
GenDB MySQL BJI man;123456;0scad KOI8-U 1
aDemoSt

17.2 Taoaunbl noacucteMbl «CO0Op TaHHBIX»

KonTtposiepbl (MCTOYHMKM JaHHBIX) moacucTeMbl «COOp MAaHHBIX» XpaHATCS B TaOJHMIaX CBOMX
noacucteM ¢ umeHeM DQA <ModName>. CTpyKTypbl 3TUX TaOJWIl MOTYT 3HAYMTEIIBHO OTIMYAThCS,
OJIHAKO Yy BCEX HHUX NPUCYTCTBYIOT oOs3arenbHble Tois. OOmas CTpyKTypa TaOJIHIl KOHTPOJUIEPOB
npejcTaBieHa B Tadnune 9.

Tabmuma 9. OO6mas cTpykTypa Ta0auL KOHTPOJJIEPOB IOACHCTEMbI
(DQA_<ModName>).

«Coop IaHHBIX»

Hnentudpux Umsa KoHTpoOLIEpa Onucanue Bxkarouare 3anyckate MHauBHayanbHbIe
arop <ID> <NAME> <DESCR> <ENABLE> <START> napamMeTpsl
COop maHHBIX U3
ABTOMaTHUECKHHT L IPHPIX
AutoDA HCTOYHUKOB C 1 1
HUCTOYHHK
aBTOMAaTUYECKUM HX
BBISIBIICHUEM.

Taxke Kak Ta6J'II/ILIa KOHTPOJIJICPOB Ta6J'II/II_ILI mapamMeTpoB IJIs1 PaA3JIMYHBIX THUIIOB HCTOYHHKOB
JaHHBIX MOT'YT 3HAYUTCIIBHO OTJIWYaTbCsA, HO, TAKKC, HMCIOT 00s3aTeIIbHBIC IT0JIA. KpOMe OTJINYHA
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XapaKTepHOrO I THIIA WUCTOYHWKA JAHHBIX, TAOJUIIBI MApaMeTpPOB €II€ MOTYT OBITh pPa3HBIMHU JIJIS
Pa3TUYHBIX TUTIOB mapameTpoB. OOmIas CTpyKTypa TaOJIHIlbl TapaMeTpoB npuBeieHa B Tabmuie 10.

Ta6mumma 10. O61masi cTpyKTypa TadJIuI MapaMeTpoB nojacucreMbl «CO0p JaHHBIX».

Onucanue
IIndp napamerpa Mmsa nmapamerpa napamerpa Brarwuars NuauBuayanbHbie
<SHIFR> <NAME> <DESCR> <EN> napaMerpsl
P3 P3 JlaBneHue Ha 1
nuadparme

Kpome KOHTpoIIepoB 1 mapaMeTpoB mojacucteMa «COOp MaHHBIX» COACPXKHT IIa0JIOHBI TApaMETPOB.
[11abm0HBI TapaMeTpoB CrPYIITUPOBAHBI IO OMOIHOTEKaM MAOJIOHOB M XPAHATCS B TaOIHIIAX TPEX THITOB:
tabnuia 6ubmuorek madnoHoB (ParamTemplLibs) Tabmuma 11, Tabnuia mabioHOB mapamMeTpoB TabIuIa
12 u Tabymira mapameTp 1adaoHoB Tadauma 13.

Tabmuua 11. CTpykTypa Tadauubl 0u0/1M0TeK 1A0I0HOB.

Unentuduxkarop Tabanna B/
<ID> Nmsa <NAME> Onucanue <DESCR> Subanorexu <DB>
base bazoBbie mabnonsr brubaroreka 6a30BBIX MIA0JIOHOB tmplib_base

S7

bubnuoTeka mabioHOB A
KOHTpPOJIJIEPOB cepuu Siemens S7.

tmplib_S7

Tabnuna 12. Ctpykrypa Tadauubl 11adJ10HOB.

Unentuduxkarop HUms TexcT mpoueaypsl adJa0Ha

<ID> <NAME>  Omucatne <DESCR> <PROGRAM>

digAlarm Juckp. CHrHATH3AIHA 10 TUCKPETHOMY JavaLikeCalc.JavaScript
CHTHAI napameTpy

simpleBoard Hpocteie POPMHPOBAHHE MPOCTHIX TPAHHII JavaLikeCalc.JavaScript
IPaHHUIIBI JUISL aHAJIOTOBOTO CHUTHAJIA.

Tabmuua 13. CTpykTypa TadJuubl NapaMeTpoB MA0JI0HOB.

ﬂi%iﬁﬁ?uKaTOP HNpentupuxarop  Hms Tun dDjaru 3nauenue Ilo3uums

<TMPL_ID> napamerpa <ID> <NAME> <TYPE> <FLAGS> <VALUE> <POS>

digAlarm in Bxon 3 144 2

digitBlock cmdOpen Komana 161 Mapavetp:c
OTKPBITHUSA om
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17.3 Ta6muub1 noacucremsl “Tpancnoptsr”

[Toncuctema “TpaHCHOPTHI” AETUTCS HA BXOMAAIIUE M MCXOJAIINE TPAHCHOPTHI. JlJs Kaxaoro Tuma
TPAHCIIOPTOB CYIIECTBYET CBOs TaOIMIa ¢ COOCTBEHHOM CTpyKTypoil. FiIMeHa Tabiul, COOTBETCTBEHHO:
Transport In m Transport Out. TaOGmauiel MOTYT JOTOJHATHCS TOJSAMHM XapaKTEPHBIMU JJIsi THITA
TpaHCIIopTa.

Tabnuna 14. Ctpykrypa Tadauubl Bxoasmux TpancnoprTos (Transport in).

HNnentudu Tun HNupuBuayaabHbIe
Nwms Onucanue Anpec Iporokon 3amyckaTb
karop  <MODULE  _\sME> ~ <DESCRIPT> <ADDR> = <PROT> <START> "0’ THuoB
<ID> > TPaHCNOPTOB
Work web transport . .
webl Sockets Web 1 for proced http gcp.. 10002: HTTP 1
requests.
Self SelfSystem TCP 1 ZOGCSIZ;EFP tnput Sockets }HCP:: 10001: |

Ta6muma 15. CTpykTypa Ta0JauIbl HCXOASIIIAX TPAHCIIOPTO

B (Transport_out).

HH}:’:TT:qm <Mg]p;l;JLE Hmsa Onucanue Axpec 3amyckatb NuauBuayaibHbie 10JIs1
<ID£ S <NAME> <DESCRIPT> <ADDR> <START> THIIOB TPAHCIIOPTOB
tcp ol Sockets  TCPOut1 g;‘rtlls’;gr{fp TCP::10001 1

ns nentpanuzoBanHoro onucanus nepeuds BHemHUX OpenSCADA craHmuii ucmoias3yercs Tabauia
BHemHuX xocToB (CfgExtHosts). CtpykTypa 3T0ii Tabnuiibl npuBeieHa B Tadmuie 16.

Tabnuna 16. Ctpykrypa Tadaunbsl BHemnHuX OpenSCADA xoctoB (CfgExtHosts).

Ioab30BaTe

b CHCTEMBI Hnentud Pnsst Tpancnopt Az.I'pec Moab3oBaTens  Ilaposb mojb3oBartelst
HKATOP YIaJIEHHOTO  BHEIIHEro X0CTa BHEIIHEro XocTa

<OP_USER " jp>" <NAME> <TRANSP> " \oera<ADDR> ~ <USER> <PASS>

tcp_ol Sockets  TCPOut 1 DUPU TCPIaNSPOrt cp. 099 1
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[Toncucrema “ApxuBbI” COEPKUT TPU TAOIUIBI ¢ GUKCUPOBAHHBIMU IMEHAMU:

ApxuBsl 3Ha4eHui: Archive val;
ApxuBaTopsl 3HaueHui: Archive val proc;
ApxuBatopsl coobmenuii: Archive mess_proc.

Ta6HI/IHBI APXUBATOPOB MOT'YT JOIOJHATHCA IMOJIAMU XapaKTCPHBIMU IJIA KaXXKI0Tr0 THUIIA apXuBaTopa.

Tabnuua 17. CTpykTypa Tadauubl apxuBoB 3HavYeHuii (Archive_val).

Hnent Pexum Hepunonn Kecrkas
HUcrounuk Tun Pa3mep

upnka| HNmsa  Onuncanme 3anmyckaTb HMCTOYHHKA R smavenmii | HOCTR Gydepa ceTKa
Top | <NAME> <DESCR> <START> 3HauyeHuii Oydepa Oydepa
<ID> <SrcMode> <Source> <VTYPE> <BPER> <BSIZE> <BHGRD>
CPULo DAQ.System.Aut
ad_loa 1 1 oDA.CPULoad.lo 4 1 100 0
d ad
ail dP 0 0 4 0.0001 100 1

Tabmuua 18. CTpykTypa Tadauubl apxuBaTopoB 3Hauenuii (Archive_val_proc).
HUnent
MDA o rmaropa_ MW Omrcamne Samyosars  Ampec RGO
2. <MODUL> <NAME> <DESCR> <START> = <ADDR> | _y ppps " <A PER> APXMBATOPOB

OnHoceky ARCHIVES/

Is FSArch HIHBIH VAL/1s ! 60
POMP ARCHIVES/
2007 FSArch 0 VAL/POMP_ 0.0001 60
0301 20070301

Ta6muma 19. CTpykTypa Tadauibl apxuBaTopoB coodienuii (Archive mess proc).

Iadaon
I/ilﬂlf:TToP;l’ apx:;danTOpa HUmst | Onmcanne 3amyckaTh| — KaTeropum cz)%:::;ﬁ Anpec sz:::s:}nz;ﬁz:m
<NAME> <DESCR>| <START> COOOIIEHM I <ADDR>

<ID> |<MODUL> <CATEG> <LEVEL> apxXuBaToOpoOB

StatErrors FSArh Oummokn 1 /DemoStation* |4 ARCHIVES/M
CTaHIINHA ESS/stError/
/
EetRequs FSArh ;GHTG(}:S 1 DemoStation/Tra 1 gé{sc /;I(I;//ES/M .
p nsport/Sockets*

17.5 Taomubl noacucremsl “be3onacHocTn”

[Toncucrema “be3omacHOCTh” COACPXKUT JBE TAOMUIBI: TaOMUIA IOJB30BATENCH CHCTEMBI

(Security user) u rpymm cucteMsl (Security grp).

Tabmuua 20. CTpykTypa Tadauubl noJib30Batelieil cucrembl (Security_user).

Nmsa <NAME> Onucanue <DESCR> Ilapoas <PASS> H3o0paxenne <PICTURE>
root Cynepmonb3oBarens  openscada
user [Tonp3oBarenp user

NUma <NAME> Onucanue <DESCR> Ioab3oBaresan B rpynne <USERS>
root I'pynma cynepnosnip3oBaresneil root;user
users I'pynmna nonb3oBareneit toot;user

17.6 CTpykTypa 6a3 1aHHBIX MOAYJIeH

Tabnuna 21. CtpykTypa Tadauubl rpynn nojb3oBarteiei cucremsl (Security _grp).

Ka)K,[[BIfI MOAYJIb MOXKCET UMCTb COOCTBEHHBIE Ta6J'II/II_U>I BI[ IJId XpaHCHUA MWHAUBUAYAJIbHBIX JaHHBIX.

Crpykrypa Tabmun b/l

NOTPEOHOCTEH.

MOAyJelH MoxeT (OPMHPOBATHCS CBOOOJHO MCXOAS W3 BHYTPEHHHX
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18 CepBucHnbie pynkuun narepgeica ynpasjaennss OpenSCADA

CepsucHble (yHkimu 310 HHTEpdeiic nocryna k cucteme OpenSCADA mocpenctsom uHTepdeiica
ynpasieausi OpenSCADA, u3 BHemHUX cucTeM. Jl[aHHBII MexXaHW3M TIOJIOKEH B OCHOBY BCEX
mexaHusmMoB oOmena BHyTpu OpenSCADA, peann3oBaHHBIX IOCPEICTBOM CHAObIX CBs3ell U
craugaptHoro mpotokosa obmeHa OpenSCADA. OCHOBHBIM €ro MNPEUMYIIECTBOM  SIBISIETCS
OpUOpUTETHAsT 00paboTKa M BO3MOXHOCTb HCIOJB30BAHUS HECTAaHAAPTHOM yNaKOBKM AaHHBIX. Jlnis
JIOCTyTa K OOBIYHBIM JJAHHBIM MOKHO HCIOJIh30BATh CTaHAAPTHBIE KOMaH/Ibl HHTep(eiica yrpaBieHusl.

18.1 I'pynnoBoii 70cTyn K 3HaYeHUsIM ATPUOYTOB MapaMeTpoB nojacucreMsl «Coop
JAHHBIX», a TAKKe K JeTaJbHOi HHpopMaIuu
JlaHHBIE 3ampOCHI TO3BOJISIOT TOJMYUUTh: AETAIBHYI0 HH(DOPMAIHIO 0 TTapaMeTpax mojacucteMbl «COoop

JAaHHBIX», 3allpOCUTHL 3HAYCHUSA BCCX anI/I6YTOB napaMeTpoB, a TaK-KC BBIIOJHUTL TI'PYIIIOBYIO
ycTaHoBKY. JleTanbHas nHpOpMaIHs O 3ampocax MpuBeaeHa B Tabaute 23.

Tabmuua 23. ATpuOyThl KOMaHA 3anpoca uWHGopManuu o0 apxuBe 3HAYeHMH W apXMBHBIX
JAHHBIX

Id ‘I/IMH ‘3Haqe}me

Komanoa 3anpoca ungpopmayuu 06 ampubymax napamempa:
<list path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2f0"/>

<l id="iatr"/> Wndopmawms arpnoyToB B otnenbHBIX Terax Bo3BpalaeTcst HHGOpMarys
00 aTpuOyTe.

d Vnermadugarop arpubyTa CUMBOJIBHBINA UACHTU(UKATOP OTAETBHO B3STOTO
aTpuOyTa.

nm Nwms atpubyra Wwms oTensHO B3ATOrO aTpudyTa.

flg @unaru atpulyTa @iiaru OTAENBHO B3ATOrO aTprlyTa.

tp Tun atpubyta Tun oTneasHO B3ITOTO aTpuodyTa.

vals Ob6nactp 3HaueHuit arpudyTa. OO6nacTh 3HaYEHUI OT/AEIBHO B3ATOrO aTpUOYTA.

names Wwmena 3navuenuit atpulyra, s Hmena 3Ha4eHuit OTACTHHO B3ATOrO aTpuodyTa,

BBIOOPOYHOTO THIIA. JUTsl BLIOOPOYHOTO THTIA.

Komanoa 3anpoca 3nauenuii 6cex ampubymoe napamempa:

<get path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2{0" />
<el
id="1atr">val</ 3nauenus aTpuOyTOB
el>
Komanoa ycmanoseku 3nauenuil ykasanuvix ampubymos napamempa.

<set path="/sub_DAQ/mod_{SRC}/cntr {CNTR}/prm_{PRM}/%2fserv%2f0" />
<el
1d="1atr'">val</ VYxka3pIBatoTcs 3Ha4eHUs aTpUOYTOB
el>

B oTnenbHBIX Terax Bo3BpallaeTcs 3HAUYCHHE
aTpuOyTOB.

B oTenpHBIX Terax yKaspIBalOTCS 3HAUCHUE
aTpuOyTOB.
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18.2 TocTyn kK apXMBHBIM JJAHHBIM APXHUBOB COOOILIIEHHUIA

Jlns 3ampoca MJaHHBIX apXuBa, B TMOACHCTEME apXWBHUPOBAHMS, OOBEKTa apXuBa COOOIICHMIA
npexycMoTpena komanaa <info path="/sub_Archive/%2fserv%2f0"/> u <get path="/sub_Archive/%2fserv
%210"/>, nns 3ampoca uHbopManuu o0 apXuMBe W 3HAYEHHM apXxuBa, COOTBETCTBEHHO. JleTaibHoe
OIKCaHME JaHHBIX KOMaHJ MPEJICTaBIeHO B Tabnuue 24.

Tabnuna 24. ATpuOyThbl KoMaH[a 3ampoca uHpopMauuu 00 apxuBe 3HAYEeHMIl W APXMBHBIX
JAAHHBIX

Id Nmn 3HayeHue
Komanoa 3anpoca ungpopmayuu 06 apxuse: <info path="/sub_Archive/%2fserv%20'"/>

YcTraHoBKka UMeHU
arch ApxuBaTop apxuBa JJisi KOTOPOTO ONPEALISITh TapaMeTphI.
apxuBaTOpa apXvBa

KoHTposb BepIurHbI
end apx#Ba B JJAHHOM
apXxuBaToOpe

B pesynbraTe 3ampoca ykas3pIBaeT Ha peabHyI0 BEpIINHY apXuUBa
COOOLIeHNH B TaHHOM apxuBaTope <arch>.

KonTtpomns riyounsl
B pesynbraTe 3anpoca yka3blBaeT Ha peajbHyI0 IIyOMHY apXuBa

beg Zgiﬁilei)g:HHOM co0OLIeHNH B TaHHOM apxuBarope <arch>.
Komanoa 3anpoca apxusnvix u/unu mexywux oannsix: <get path="/sub_Archive/%2fserv%2f0'"/>
tm VYcraHoBKa BpeMEHU Bpewms BepiinHbl 6110Kka apXuBa COOOILIEHUH.
VYcraHoBKa BpeMEHU
tm_grnd ocHoOBaHus/Hauana VYka3pIBaeT OCHOBaHHE/HAYAI0 apXHBa.
apxuBa

VYKka3pIBaeT y Kakoro apxuBaTopa 3anpalinBarh 3HaueHus. Eciu
YcraHoBKka apxuBaTopa

arch ADXUBA apXUBaTOP HE YKa3aH, TO 3ampoc OyeT MPOU3BOAUTHCS
p MOCJIEIOBATEIBHO Y BCEX apXUBATOPOB, C HCKIIOYCHUEM JTyOITMKATOB.

YcTraHOBKa KaTeropuu .

cat . VYKa3bIBaeT KaTeropro/IIadIOHbI 3aIPalInBAEMbIX COOOIICHUIA.
cooOuIeHni

lev YcraHoBKa ypOBHS VYka3bIBaeT ypOBEHb BAXKHOCTH COOOIICHUH JIJIsl KOTOPOTO U BBIIIIE
BaKHOCTH MOJTy4aTh COOOIICHUSI.

<el>mes

s</el> Coo0menus B oTnenpHBIX Terax BO3BpaIIalOTCs COOOIICHHUS.

time Bpewmst coobreHust Bpewmst 0Tzies1bHO B3STOTO COOOIIEHUS.

cat Kareropus coobmenust Kareropus oTaensHO B3STOTO COOOIIEHHS.

lev YpoBeHb coo01IeHNsT  YPOBEHb OTAEIBHO B3STOIO COOOIIEHUSI.
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18.3 ocTyn kK apXMBHBIM JJAHHBIM APXHUBOB 3HAYEHMIA

Jlyis 3ampoca JIaHHBIX apXHBa, B MOJICUCTEME apXMBHPOBAaHUs, OOBEKTa apXWBa 3HAYCHUS, U OOBEKTE
aTpulyTa mapamerpa, MOJCUCTeMBI cOOpa NaHHBIX, MpeaycMoTpeHa komanaa <info path="{a p addr}/
%2fserv%210"/> u <get path="{a p addr}/%2fserv%2f0"/> nns 3ampoca uHpopmamuu 00 apxuBe U
3HAUEHUN apXuBa, COOTBETCTBEHHO. ATpUOYTHI NaHHBIX KOMaHJ, MPEAyCMATPUBAIOIINE Pa3TUYHBIC
MEXaHU3MBI 3a1poca, MpeICTaBIeHbI B TabauIe 25.

Tabmuua 25. ATpuOyThl KOMaHA 3anpoca uMHGopManuu 00 apxuBe 3HAYeHMH W apXMBHBIX
JAHHBIX

Id HNma ‘3Haqefme

Komanoa 3anpoca ungpopmayuu 06 apxuse: <info path="{a_p addr}/%2fserv%2£0" />
¥YcTaHOBKAa UIMEHU

arch  apxuBaropa ApXHBaTOp apXHBa JJIsl KOTOPOTO ONPEEISATh TapaMeTphl.
apxuBa
KoHntpoib .
eIl ADXHBA B pesynbraTe 3ampoca yka3pIBaeT Ha pealbHYIO BEpIINHY apX1Ba 3HAUCHH B
end s )_'l;)aHHOM p JAaHHOM apxuBaTope <arch>. B ciyyae oTcyTcTBUS apXuBa aTpudyT
ycTaHaBiauBaercs B “0”.
apxuBaTope
KoHntpois .
IVGHILL ADXHEA B B pesynbraTe 3ampoca ykasplBaeT Ha pealbHyIO IIIyOMHY apXuBa 3Ha4EeHUH B
beg IIaiHOM p JTaHHOM apxuBaTope <arch>. B cimy4yae oTcyTcTBUS apXuBa aTpudyT
ycTaHaBiuBaetcs B “0”.
apxuBaTope
KonTtpomns N
B pesynbrate 3ampoca yka3pIBaeT Ha peabHYO MEPHOAMIHOCTh 3HAYCHHI B
NePHOANIHOCTH

per apxuBa B mammom HHOM apXuBarope <arch>. B cnyuyae oTcyTcTBUS apXuBa aTpuOyT
p ycTaHaBiauBaercs B “0”.

apxuBaTope
KonTtponp Tuma BosBpariaer koj THIIa 3HaYCHUH apXUBHBIX JaHHBIX: 0 — Boolean, 1 —

vtp 3HaueHui apxusa/ Integer, 4 — Real, 5 — String. Tonbpko 1aHHOE CBOHCTBO JOCTYIHO B CIy4ae
napaMmerpa 3arpoca y nmapamerpa 6e3 apxupa!

Komanoa 3anpoca apxusnoix u/unu mexyuux oannsix: <get path="4{a_p_ addr}/%2fserv%2f0" />

Bpewms 3anpammBaeMoro 3Ha4€HUS HIM BEPLIMHBI OJI0Ka apXHBa 3HAYCHUH.
VYcraHoBKa U Ecnu arpulyT He yka3aH wiu paBeH “0”, TO BO3BpalaeTcs MocieaHee

tm KOHTPOJIb BpPEMEHH 3HaYeHUE. 3HaUeHHE JaHHOTO aTpu0yTa YCTaHABIMBACTCS B 3HAUCHHE
BpPEMEHHU MOJIyY€HHOT'O 3HAUE€HUS MU BEPIINHBI OJI0KA apXUBHBIX JIAHHBIX.
VYcraHoBKa U VYka3bpIBaeT OCHOBaHME/Haval0 apxuBa. Ecinu arpulyT He yka3zaH WU paBeH
tm_grn KOHTpoJb BpeMeHH “0”, TO IPOU3BOAMTCS 3aIIPOC OJHOTO 3HAYEHUS. 3HAYEHNUE JAaHHOTO
d OCHOBaHMs/Hayaja aTpuOyTa yCTaHABIMBAETCS B 3HAUYCHHE BPEMEHU OCHOBaHUS OJ0Ka
apxuBa ApPXUBHBIX JaHHBIX.
VCTAHOBKA K HepI/IO;I‘[I/I,"{HOCTL 3ampaiBaeMblx 3HaueHuil. Ecnu atpuOyT He ykasaH,
KOHTPOID paBeH “0” Wwin MEHbIIIE YeEM peallbHast EPHOMIHOCTL APXHBA, TO 3HAYCHNS
OyZyT BO3BpalllaThCs € PeabHOM MEPUOINYHOCTBIO apXUBa U 3HAYEHUE
per HNEPUOANYHOCTH <
I JAHHOTO aTpudyTa YCTAaHOBUTCA B 3HAUEHNUE PEAIILHOU EPHOANHOCTH.
SHAYCHI Ecnu 3Hauenue arpulyta Oosibliie peanbHON NepUOIUYHOCTH, TO 3HAYCHUS

apxuBa OyIyT YCpPEeIHATbCA K yKa3aHHOM MEePUOIMYHOCTH.
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Id

HNma

3HaueHue

arch

Ycranoska u
KOHTPOJIb
apxuBaTopa
apXxuBa

Yka3bIBaeT y KaKoro apXmBaTopa 3amnparinuBaTh 3HaueHus. Eciu apxuBaTop
HE yKa3aH, TO 3arpoc OyIeT MPOU3BOJUTHCS MOCIEIOBATENBHO, C
MPUOPHUTETHOCTHIO OT JIYUIIETO K XyAmeMy. MiMst apxuBaropa, y KOTOpOro
MOJIY4CHBI 3HAUCHHsI OyeT YKa3aHHO B JJaHHOM aTpuOyTe MpU BO3BpATE
pesynbrarta. Eciin apxuBatop AJisi TaHHOTO TlapamMeTpa He YCTaHOBJICH WIN
TaKOr0 apXUBaTOpa HET, TO 3HAUCHUI JaHHOTO aTpudyTa Oynet oOHyneHo. B
ciIydae BBITIOJTHEHHUE 3aIpOca MEPECEKArOIIero HECKOIBKO apXHUBATOPOB
BBITIOJTHSETCS 00pabOTKa TOJBKO MEPBOTO apXUBATOPa C YKa3aHHEM €T0
UMEHHU ¥ Pa3MEPHOCTH B COOTBETCTBYIOMUX arpuOyTax. J[is 3ampoca
JAHHBIX MMOCIEIYIOIIUX apXUBATOPOB 3aMPOC MOBTOPSETCS OTTAJIKUBAACH OT
pa3MEepHOCTH MPEABIYIIETO 3apoca.

mode

Ycranoska u
KOHTPOJIb PeXKUMa
nepeaaun JaHHBIX
apxuBa

Vka3piBaercss (popMa B KOTOpPOW JKENAaTENbHO MOJy4aTh JaHHbIE apXHBa.
[IpenycmaTtpuBaroTCst  CIEAYIONIME PEXHUMBI/(POPMBI  MEpesadn  JTaHHBIX
apXHBOB:
0 — Tlpocras 3amuch: OJHO 3HAYEHUE — OJJHA CTPOKa, 0€3 YIaKOBKH
CMEKHBIX 3HaUC€HHUI. B ciiyuae apxuBa CTpPOK, 3HAYCHHSI KOAUPYIOTCA
Ha TMpeIMeT HUCKJIIOYEHHUs CHUMBOJIOB IepeBoja CTpoku. I[lpumep

(hOpMEI 3aTHCH:
34.5678
23.6543
65.8754
34.6523

1 — VYmnakoBaHHas 3alUCh IO MPUHLUIY CBOPAYMBAHUSA CMEXKHBIX
3HAUYEHMI: OJIHO 3HAYEHHUE — OJIHA 3amuCh. [lepen KaxapIM 3HAUCHUEM
YKa3bIBACTCS €T0 MO3UIIMOHHBIN HOMEp, OTIEIEHHBIN MPOOETIOM:

0 34.5678

1 23.6543

4 65.8754

6 34.6523
2 — MaccuB OMHApHBIX, HE YITAKOBAaHHBIX 3HAYCHUH, KOJAUPOBAHHBIN
Mime Base64. He MokeT OBITh HCHOJIB30BaH JJIs CTPOKOBBIX
apXHBOB.

real pr
ec

Ycranoska
TOYHOCTH
BCIICCTBCHHBIX
qHCel

VKa3bIBaeT ¢ KAKOW TOYHOCTBIO IIEPEIABaTh JAHHBIC 3HAYCHUN
BEIIIECTBEHHOT0 THUIA, B pexxume “0” u “1”. [To ymMomyaHuIO 3Ta TOYHOCTh
cocTapiisgeT 6 3HaUaUX HUP.

round
perc

YcranoBska
MPOIICHTA
OKPYTJICHUS

Yka3bIBaeT NPOLEHT OKPYTJIEHUS CMEXHBIX YHCIOBBIX 3HAUYEHUH, [T
pexxuma “17.
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19 API moayJieit MOAYJIBHBIX MOJACUCTEM

Moaymu B cucreme OpenSCADA peanusyioTcs B Bujae paszzaeiseMbix Oubianorek. Kak yxke panee
YIOMHHAJIOCh, OJHAa Takas OuOJIMOTEKa MOXKET COJAepKaTb MHOXKECTBO MOJIYJEH IOACUCTEM
OpenSCADA, ¢akTuuecky BeICTyIIasi B pOJid KOHTEHHEpa.

[lepBpiM miarom mpu mnoaxiroueHun pasnaensiembix (SO — shared object) OGubnmorex sBisercs
HNOJKITIOUYeHHE (YHKUIUI MHULIMAIU3alud. OTH (PyHKIMM TOJKHBI ObITh OmpeseseHbl Kak oObuHbIe “C”
(byHKINY, [UTS NCKITIOYEHUS HCKaXeHU UMeH (QyHKImiA. OOBIYHO 3TO JeTaeTcs CIeAYIOINUM 00pa3oM:

// CUT
extern "C"

{

TModule: :SAt module( int n mod )
{

//PopMMpPOBaHME ONMCATEJIEN MONYJel M3 CHOMCKa
//OOCTYNHEX B pasmeiiseMol OMOIMOTEeKE .

}
TModule *attach( const TModule::SAt &AtMod, const string &source )

{

/ /TIOOKJIOUUTE YKa3aHHE MOILYJIb
}

}
// CUT

@OyHKUMH 11 padoThl ¢ pa3aeasieMoii 0u0JIN0TeKOM:
TModule::SAt module( int n_mod ),

@OyHKIMS peAHa3HaYeHa Ui [T0CIe10BaTeIbHOI0 ONpoca HHPOPMALIUU O MOAYJISAX, COAEpKAIIUXCS B
SO oubnuoreke. Ilapamerp <n_mod> yka3pIBaeT Ha MOPSAKOBBIM HOMEp 3alpalIMBacMOro MOIYIS H
JIOJKEH TepeOupaThCsl HauMHAs ¢ Hyils. B ciaydae oTcyTcTBHUS MOIYJS C JaHHBIM HIECHTH(PUKATOPOM
(byHKLHS JOKHA BO3BPAIIATh CTPYKTYPY € UMEHEM MOJYJIsl HyJIEBOM JJIMHBI, YTO U CIIY’KUT OKOHUYAHUEM
npouecca CKaHUPOBAHUS.

TModule *attach( const TModule::SAt &AtMod, const string &source );

[TonkiroueHre K yka3aHHOMY MOJYJIIO.

[TpakTryecku Bce (GYHKIUU U JaHHBbIE CUCTEMBbI cBeleHbl B API-cuctemsbl, onuchiBaeMOro B JaHHOM
nokymeHnte. OHAKO Ul YIPOLICHHUS M YCKOPEHHs Ipoliecca HAMCAHUS MOJyJeil OCHOBHbIE (YHKIIHMU
nepeorpesiesiieMble B MOIYJISIX IPUBEACHBI B Tabmwie 22.

Ta6mmma 22. OcHOBHBIC (DYHKITMH, UCTIOIB3YIOIIHUECS TIPH CO3/IaHUH MOy e

Oo0mee API moayJieit (TModule):
ATpuOyTHI

 string mld; — U nentuduxatop MOIyIIs.

« string mName,; — VM MonyJs.

« string mDescr; — Onucanue MOayJIsl.

« string mType;, — Tun moayns.

« string mVers;, — Bepcust Moayis.

« string mAutor; — ABTOpP MOIYJIS.

- string mLicense; — JIuueH3ust MOyJIs.

«  string mSource; — VICTOUHUK/TIPOUCXOKIACHUE MOIYIISL.

Metonasl

« virtual void load ( ); — 3arpy3ka Momysi.
« virtual void save (); — CoxpaHeHHE MOTYJIS.
« virtual void modStart( ); — 3amyck MOIyIIs.
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« virtual void modStop( ); — OcTaHOB MOTyJIS.
« virtual void modlInfo( vector<string> &list ); — CHnuCOK TOCTYIHBIX 3JIEMEHTOB UH(OPMAIIUU O
moxyie. [IpemxycmoTpens! cnenyromue HHGOPMAITMOHHBIE JIEMEHTHI:
Modul — unentudukaTop MoIyns;
Name — y10KannM30BaHHOE UMsI MOLYJIS;
Type — Tun moayns;
Source — UCTOYHUK MOJYyJs (KOHTEHHEp);
Version — Bepcusi MOIyJIs;
Autors — aBTOpa MOMYJIS;
Descript — omnucanue MOIyIs;
License — JHIIEH3UST MOJTYJISL.
« virtual string modInfo( const string &name ); — 3anpoc yka3aHHOTO dJIeMEeHTa HHPOPMAITUH.
« 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 ); — OTkpbITh/cO3aaTh B/I.

B/l (moromok ot TBD):
« virtual void enable( ); — Bxmouenue B/I.
« virtual void disable( ); — Otxmouenue bJI.
« virtual void load_( ); — 3arpy3ka B/I.
+ 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 ); —
O6cayxuBanue SQL-3anpocos. st B/ nognepxkusatomux SQL-3anpocsl.

« virtual TTable *openTable( const string &table, bool create ); — OTKpPBITBH/CO3/1aTh TAOTHILY.

Tadoauua (moromok ot TTable):

« virtual void fieldStruct( TConfig &cfg ); — llonydeHnue CTpyKTypbl TaOJIHUIIBI.

« virtual bool fieldSeek( int row, TConfig &cfg ); — IlocnenoBarenbHOe CKAaHUPOBAHHE 3aMUCEH
TaOJINLBI.

- virtual void fieldGet( TConfig &cfg ); — Ilonydenue ykazaHHOU 3aMKCH.

« virtual void fieldSet( TConfig &cfg ); — Y cTaHOBKa yKa3aHHOU 3aICH.

« virtual void fieldDel( TConfig &cfg ); — Y najieHue yka3aHHOU 3aIHCH.

API monyJei moacucremsl “C00p JaHHBIX”.

Tun kouTposuiepa (moromok ot TTipDAQ):

« virtual void compileFuncLangs( vector<string> &ls ); — IlepedeHb SI3bIKOB MOJIb30BATEIHCKOTO
IPOTPaMMHUPOBAHUS, MTOIAEP)KUBAEMBIX MOIYJIEM.

« virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ),
— Komnunsiius moap30BaTeNbCKON MPOIEAYPHI U CO3/1aHusl 00BEKTa UCTIOTHEHUS] PYHKIIUU JUIS
YKa3aHHOTO SI3bIKA MOJIb30BATEIILCKOTO MTPOrPaMMHPOBAHUSI.

« virtual TController *ContrAttach( const string &name, const string &daq db ); —
OTKpBITHE/TIOIKITIOYCHIE KOHTPOJUIEpa.

KonTposuiep (moromox ot TController):
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virtual void load (' ); — 3arpy3ka KOHTpoJuIepa.

virtual void save (); — CoxpaHeHue KOHTpOJLIepa.

virtual void start (); — 3ammyck KOHTpoJuIepa.

virtual void stop (' ); — OcTaHOB KOHTpOJLIIEpa.

virtual void enable (); — BxiroueHrne KOHTpOILIEpA.

virtual void disable (); — OTKIIIOYeHHE KOHTPOJLIEpA.

virtual TParamContr *ParamAttach( const string &name, int type ); — CozaHNe/OTKPHITHE

HOBOTO IIapameTpa.

ITapameTtp xonTpoiepa (moTtoMok oT TParamContr):

virtual void enable( ); — Bxirounth mapamerp.

virtual void disable( ); — OTKIIOYUTH MapameTp.
virtual void load (' ); — 3arpy3ka napameTpa.
virtual void save (' ); — CoxpaHeHue mapameTpa.

API monyseit moacucreMbl «ApPXHBBD».

Tun apxuBaropa (moromok ot TTipArchivator):

virtual TMArchivator *AMess(const string &id, const string &db ); — Co3nanue apxuBaTopa
COOOIIIEHUI.

virtual TVArchivator *AVal(const string &id, const string &db ); — Coznanue apxuBaTopa
3HAYCHHM.

Apxusatop coodmenuii (moromok ot TMArchivator):

virtual void load (' ); — 3arpy3ka apxuBatopa.

virtual void save (' ); — CoxpaHeHue apXxuBaTopa.
void start( ); — Ctapt apxuBaTopa.
virtual void stop(); — OcTaHOB apXuBaTopa.

virtual time_t begin( ); — Ha4anio naHHBIX B apXUBaTOpE.

virtual time_t end( ); — KoHell JaHHBIX B apXHBaTOpE.

virtual void put( vector<TMess::SRec> &mess ); — Ilepenars coo0IIeHNE apXUBATOPY.

virtual void get( time_t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category
= "" char level = 0, const string &arch = "" ); — 3anpocuTb coO0IIIEHUE U3 ApXUBATOPA.

Apxusarop 3Ha4eHuii (moromok ot TVArchivator):

virtual void setValPeriod( double per ); — Y cTaHOBUTH MIEPUOIUIHOCTH 3HAUCHHUN apXUBATOPA.
virtual void setArchPeriod( int per ); — Y CTaHOBUTbh NEPHOJTUIHOCTDh APXUBUPOBAHUSI.
virtual void load_('); — 3arpy3uth apXxuBaTop.

virtual void save_ (' ); — CoxpaHUTbh apXHUBaTOpP.
virtual void start( ); — 3amyCTUTb apXUBaTOP.
virtual void stop( bool full del = false ); — OCTaHOBUTBH apXUBATOP, C BO3MOHOCTBIO ITOJTHOTO

yAQJICHUs, €CITA YCTaHOBIICH <full del>.
virtual TVArchEl *getArchEl( TVArchive &arch ); — Ilomyuenue apxuBa <arch>
00CITY)KHBaEMOT0 apXHUBATOPOM.

ApXuBHBI djieMeHT 3HaYeHuil (moToMok oT TVArchEl):

virtual void fullErase( ); — IlonHoe ynaneHue yacTu apXyuBa B apXHUBaTope.

virtual long long end( ); — BpemMs okOHYaHUS apXHBa B apXHBATOPE.

virtual long long begin( ); — Bpewms Havana apxuBa B apXHUBaToOpeE.

virtual void getVal( TValBuf &buf, long long beg = 0, long long end = (0 ); — Ilonyuenue xaapa
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3HauUCHUM <buf> 3a Bpemst oT <beg> u 10 <end> apXxuBa B apXHUBaTOPE.

« virtual string getS( long long *tm, bool up_ord ); — Ilony4yeHue CTpOKOBOTO 3HAYCHUS BO BpeMs
<tm> ¢ IPUTATUBAHUEM K BepXy <up_ ord> U3 apXxuBa B apXUBaTOpE.

« virtual double getR( long long *tm, bool up_ord ); — Ilonyuenune BeneCTBEHHOTO 3HAYEHHUSI BO
BpeMs <tm> C IPUTATUBAHUEM K BepXy <up ord> W3 apXuBa B apXHUBaTOpE.

« virtual int getl( long long *tm, bool up ord ); — IlonydeHue 11e10ro 3HAYCHHUS BO BpeMst <tm> ¢
NIPUTATUBAHUEM K BepXy <up ord> U3 apXuBa B apXHUBaTOpeE.

« virtual char getB( long long *tm, bool up ord ); — IlonydeHue JOrMI€CKOTO 3HAUYEHUS BO BpEeMs
<tm> ¢ IPUTATUBAHUEM K BEepXy <up_ ord> U3 apxuBa B apXUBaTOpE.

« virtual void setVal( TValBuf &buf, long long beg = 0, long long end = () ); — YcTaHOBKa KaJipa
3Ha4YCHUM <buf> 3a Bpems oT <beg> u 10 <end> B apXuB B apXHBaATOPE.

API monyaei mogcucrembl «IIpoTokoabn.

IIporokoua (moromok ot TProtocol):

« virtual string outMess( const string &in, TTransportOut &tro ); — Ilepenaya cooOuenus <in>
YAANEHHOM CHUCTEME MTOCPEACTBOM TPAHCIIOPTA <fr0> W TAHHOTO UCXOASUIETO MPOTOKOJIA.
« virtual TProtocolln *in _open( const string &name ) — OTKpPBITB/CO3/1aTh BXOHOM MPOTOKOJI.

Bxoanoii nporokos (moromok ot TProtocolln):

« virtual bool mess( const string &request, string &answer, const string &sender ); — llepenaya
HECTPYKTYPHUPOBAHHOT'O COOOIEHHS B IIPOTOKOJI.

API monyaeit nmoacucremsl « Tpancnoprbi».

Tun tpancnopra (mnoromok ot TTipTransport):

 virtual TTransportln *In( const string &name, const string &db ); — Co31aTh/OTKPBITh HOBBIN
«BXOJSIIUI TPAHCIIOPT.

« virtual TTransportOut *Out( const string &name, const string &db ); — Co31aTh/OTKPBITh HOBBIT
CHCXOSIIHI» TPAHCIIOPT.

Bxoasimmii Tpancnopt (moromok ot TTransportin):

« virtual void start(); — 3amyck TpaHcHopTa.
« virtual void stop(); — OcTaHOB TpaHCIIOpTA.

Hcxopsammii Tpancnopt (moromok ot TTransportOut):

« virtual void start( ); — 3aImyck TpaHCIopTa.

« virtual void stop( ); — OcTaHOB TpaHCTIOPTA.

« virtual int messlIO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0 ),
— Ilepenats 3ampoc yepe3 Tpancnopt. Bo3aMoxkHO yka3zaHue TaiimayTa.

‘ API moayJiei moacucrembl «Ilonb3oBareabckue nHTEpPencoD).

‘HOJIB30BaTeJ1bCKI/II7i untepdeiic (moromok ot TUI): He cogepxut cnennpuyeckux QyHKimii!

‘ API monyaeii nogcucremnl «CnenuanabHbie”.

‘Cneunanbﬂble (moromok ot TSpecial): He conepxxut cnetuduueckux GyHKIuit!




72

20 Ornaaka u recrupoBanue npoekra OpenSCADA

JIist KOHTpOJISI 32 Ka4eCTBOM KOJia M MPOBEPKU PaOOTOCTIOCOOHOCTH Pa3IMUYHBIX YYACTKOB CHCTEMBI
MUIIYTCSl CIEUUANbHBIE MOJAYNH, BBINOJHSAIOMIKE MPOLENypy TECTHUPOBAaHUS C BbIJauYeld MPOTOKOIA
TeCTHUpOBaHUs. JlaHHBIE MOAYIH HEOOXOAWMO BBIMONHSATH IOCIE 3aBEepIUICHHUs Pa0OThI HaJ JIOOBIM
Y4acTKOM IPOEKTa.
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21 IIpaBuia opopMiieHUS 1 KOMMEHTUPOBAHUSA MCXOAHbIX
TeKCcTOB OpenSCADA u ero moayJiei

[Ipu Hanmcanum M O(OPMIIEHUH HUCXOIHBIX TeKkcToB cucreMbl OpenSCADA u ero wmomynei
HEOOXO0IMMO MPHUAEPKUBATHCS CIEAYIOUINX MPaBUIL:

+  OTCTYIl MEX]ly YPOBHSIMU BJIOKEHUM: 4 CUMBOJIA;

« @urypHble CKOOKH OTKPBITUS M 3aKPBITHS JOJDKHBI PACIONArarbCcsi B OTIACIBHBIX CTPOKAaX Ha
YPOBHE MPEBITYIIETO TEKCTA;

+ BO3MOJKHO HAaIlUCAaHHME BJIOKEHUU B OJHOW CTPOKE C MPEIBIAYIIMM YPOBHEM BIIOKEHHUS, B
CJTy4ae TIOBBIIICHUS YUTAOCIIBHOCTH KOJIA;

+  paccTosiHHE MEXKIY OMHCAaHUAMU (QYHKIIMH HE MEHEee OJIHOTO CHMBOJIA;

+ PAcCTOSIHHUE MEXAY OIpEIeNIEHHEM IEePEMEHHBIX M TEKCTOM NPOrpaMMbl HE MEHEE OJHOTO
CHMBOJIa;

+ JIOTMYCKaeTCsl OMpeJIeJICHUE IEPEMEHHBIX B TEKCTE MPU COXPAHEHUU YUTAOCIIBHOCTH;
 wm3berath JUIMHBI CTPOKH Oosiee 100 cuMBOJIOB;

+ KOMaHJbl TpPENpoleccopa pacloyiaraTb Ha MEPBOM ypPOBHE BHE 3aBHCHUMOCTH OT TEKYIIETO
YPOBHSI TEKCTa;

« ansa (GopMaTUPOBAHUSA UCXOJHOTO TEKCTA HACIEIOBAHHOIO Y JPYTHUX CBOOOTHBIX MPUIOKEHHIMA
Y IPUMEPOB PEKOMEHTYETCS UCIOJIb30BATh YTUITUTY:

indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.
ITpaBuiia koMMeHTHpOBaHUS UCXOAHBIX TeKcTOB OpenSCADA:

+ 00s3aTeIbHOMY KOMMCHTHPOBAHHMIO M TIIATCILHOMY OIMCAHUSA TIOJUICKAT OOBSIBICHHS
KJIaCCOB;

i O6’I)$IBJ'ICHI/I${ HY6J'II/I‘IHI)IX METOAOB KJIACCOB HOOJIKHBI 6I)ITB THIATCJIIBHO OIIMCAHBI C
WH/IMBUYAIbHBIM OIIMCAHUEM KaXKJIOTO IMapaMeTpa;

i O6T>SIBJICHI/I$I HY6JII/IIIHI>IX anI/I6YTOB TAKXKC H€06XOZII/IMO THIATCIIBHO KOMMCHTI/IpOBaTI);

« TEKCT (PYHKIMH HE HYXIAFOTCS B TINATSIHPHOM KOMMEHTHPOBAHHH, OJHAKO HESBHBIC MECTa
JKEJIATCIBbHO KOMMeHTHpOBaTL.
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22 YciaoBHBIE 0003HAYEHHUS M0 TEKCTY U B HCXOTHUKAX

7?7?7? — COMHEHHE B IIeJIECO00PA3HOCTH TAaHHOTO y4acTka; ?!?! — y4acTOK HE MOJIHOCTHIO PEaTM30BaH;
I — ygactok TpeGyeT mepeoCMbICICHHUS.
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